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PABOYAA [TPOIPAMMA CPEAHEI'O OBIIEI'O
OBPA30OBAHUA

DOU3UKA

(Yri1y0JIEHHBIN YPOBEHD )

(10-11 xiacc)



Pabouas nporpamma no yue6HOMY npeamety «DPusuka» (yriayOJeHHBIH YPOBEHB)
(mpeaMeTHas o0aacTh «EcTeCTBEHHO-HAYYHBIE TIPEIMETHI») BKIIIOUAET MOSCHUTEIHHYIO
3aIHCKY, COJIEpKAHUE 00yUCHHUS, TUTAHUPYEMbIC PE3YJIBTaThl OCBOCHUS TTPOTPAMMBI 110
¢dusnKe, TeMaTHYEeCKOE TUTAHUPOBAHHUE.

[TosicHuTeIBbHAS 3aITUCKA OTpaKaeT OOIIME IEeTH U 3a7a9u (PU3HKH, XapaKTEPUCTHKY
TICUXOJIOTHYECKUX TPEANOCHUIOK K €€ M3yUeHHUIO0 00YJaroIIUMHUCS, MECTO B CTPYKType
yueOHOro IUiaHa, a TakkKe IMOAXOIbl K OTOOpY COACpX)aHHsS, K OIPeACIICHUIO
TJIAHUPYEMBIX PE3YIbTaTOB.

Copmepxanrie  OOy4YCHHsI pacCKphIBaeT COACpKATEIbHBIC JUHHUH, KOTOPHIC
npeyiaraloTes g 00s3aTeIbHOTO M3YYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHErO
oO1iero oOpa3oBaHusI.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTPaMMbI 1O (PU3HUKE BKIHOYAIOT
JUYHOCTHBIE, METallpeJIMETHBIC PE3yJbTaThl 3a BECh IMEPUOJ OOYYECHHS Ha YpPOBHE
CpemHero oOImero oOpa3oBaHUsSA, a TAKXKE MPEIMETHBIC TOCTMKCHHS O0YydYaroIIerocs
3a KaXKJIbIi TOJ] O0y4eHHUS.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma no ¢u3uKe Ha ypOBHE CpEeAHEro oOIiero oopasoBaHusi pa3padoTaHa
HAa OCHOBE TMIOJIO)KEHM U TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenpbHOM mporpammsbl, npexactaBieHHbix B DI'OC COO, denepanbHoi
paboueit mporpaMmbl 1o yuyebHoMy mnpenMery «Pusmka (yriayOJeHHBI YpOBEHB)», a
Takke C y4€ToM paboueil mporpaMmbl BocnuTaHus W KoHuenmmm mpernogaBaHus
yuebHoro mnpeamera «®duszukay B o00pa3oBaTeNbHBIX opraHuzainusax Poccuiickoi
denepanuu, peaiM3yInX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢usmke ompernenseT o0s3aTeNbHOE MPEAMETHOE COJEp)KaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIbHOCTh HM3YUEHHS TEM W Pa3JeiioB
y4eOHOTO MpeMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKU
y4eOHOTO Tpoliecca, BO3pACTHRIX 0COOEHHOCTEH oOydaromuxcs. [Iporpamma o gusnke
na€T MpeacTaBiIeHNe O MENIX, CONeP KaHnu, OOIIeH CTpaTeruu 00yUYeHHsI, BOCIUTAHUS U
pa3BUTHS O00yUYaIOIIMUXCS CpelcTBaMU yueOHoro npeamera «Dusuka» Ha yriryOJIEHHOM
YPOBHE.

N3yuenune xypca puzuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEAIM30BATh 33 a4d
npoecCHOHANEHON OPUEHTAIIMH, HAMPABICHO HA CO3/IaHWE YCIOBHM JJIS MPOSBICHUS
CBOMX HWHTEJUICKTYJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH Ka)IbIM OOYJarolmuMCs,
KOTOpbIE  HEOOXOIWMMBI I TPOJOJDKEHHUS  OOpa3oBaHUS B OpraHU3AIMSIX
npodeCCUOHAIHBOTO ~ O0pa3oBaHUsA MO  Pa3IMYHBIM  (PU3UKO-TEXHUUYECKUM U
WHXCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo ¢u3uke OmpenensroTcs IUIaHUpyeMble pe3yJbTaThl OCBOCHUS
Kypca (GU3MKM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIE,



MeTarpeMeTHbIC, PeIMETHbIE (Ha YIIyOn€HHOM ypoBHE). HayuHo-MeTo0510rnueckoi
OCHOBOM J1s1 pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM

pe3yapTaTaMm 00y4aroluxcs, OCBOMBIIMX MporpamMmy Mo (U3MKe Ha YPOBHE CPEIHETO
oO1iero o0pa3oBaHus Ha yriyOJEHHOM YPOBHE, SIBJIIETCS CHCTEMHO-IESTEILHOCTHBIN
MOJIXO/I.

[Iporpamma no (husmKe BKIIIOYALT:

IUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHUS Kypca (PU3UKU Ha yrIIyOJIEHHOM YPOBHE, B TOM
YuCIie IPEAMETHBIEC PE3YJIBTATHI IO T0/1aM 00yUYEHUS;

cofiepkanue yuyeOoHoro npeamera «dusnka» mo rojgaM o0y4eHus;

TEMaTU4eCKOe TUIAHUPOBAHUE TI0 T0/IaM O0yUYEHUSI.

dwuszuka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPUPOJIBI, BHICTyMAas B KauecTBE
y4eOHOro MpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBI BKJIAaJl B CUCTEMY 3HAHHM
00 okpyxatomem wMupe. IlkonbHBIA Kypc QU3HKH — CUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHbIX YUE€OHBIX ITPEIMETOB, TOCKOJIbKY (PU3UUECKHIE 3aKOHBI JIEKAT
B OCHOBE INIPOLIECCOB W SBJICHHM, HM3y4yaeMbIX XHUMHEWU, Ouosorueu, Qpuanyeckon
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHE (DU3UYECKUX
3HAaHUU ONPEAENNIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B chepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUSA KOCMOCA, IIOJYYEHUS HOBBIX MAaTepHaIOB
C 3aJJaHHBIMHU cBoOKcTBaMU. M3yueHne pu3nKy BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  oOydyaromerocsd, B  (OpMHUpPOBaHUE
YMEHUM NpPUMEHATh HAy4YHBIH METOJ IO3HAHWsS IpPHU BBINOJIHEHHMH HMH Y4E€OHBIX
HCCJIEIOBAHUM.

B ocHOBYy Kypca pu3MKK Ha ypOBHE CpEIHEr0 OOIIEro oOpa3oBaHUs MOJIOKEH PSIJT
UJei, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPUHIIUIIBI €r0 MOCTPOEHUSI.

Hoesa wuyenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn zenepanuzayuu. B cooTBeTCTBUU € HEMl MaTepHuall Kypca (U3UKU 00bEeTUHEH
BOKpYr (Qu3nueckux teopuil. Benymum B Kypce sBisiercd (OpMHUPOBAHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus NIpeaNIoNaracT HMCIOIb30BAHKUE
T'YMaHUTAPHOTO MOTeHIMa a (U3NIEeCKO HayKu, OCMBICIIEHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH H
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usuky yriayOi€HHOTO YpOBHS
IpeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTHYECKUX
IIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypOBHE
oOLIMX MpEeACTaBICHUI U COBPEMEHHbIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUU.

Hoes rkonozuzayuu pean3yercs IOCPEICTBOM BBEACHUS AJIEMEHTOB COJIEp KaHUs,
MOCBSIIEHHBIX JKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPbHIE CBSI3aHBI
C Pa3BUTHEM TEXHHUKHU W TEXHOJIOTHH, a TakXke OOCYXIEHUS MpoOJeM parmOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS U AKOJIOTUUECKON O€30MacHOCTH.



OcBoeHue coaepkKaHHUs TMPOrpaMMbl MO (PU3HKE TOCTPOEHO HA MPUHIUIAX
CUCTEMHO-JIEATENIbHOCTHOTO moaxona. Jns ¢dusmku peanuzanus STUX MNPUHIHUIIOB
0a3upyeTcsi Ha HCIOJB30BAHUU CaMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK MOCTOSHHO
nercTBytoniero (akropa yudeOHoro mporecca. s yriayOGia€HHOro ypoBHS — 3TO
CUCTEMA  CaMOCTOSITEJIBHOTO  YYEHHYECKOrOo  JKCIEPUMEHTA,  BKJIIOYAIOLIETO
(bpoHTaNbHBIE YYEHHUECKHE OMBITHI MPU U3YYEHUU HOBOTO MaTepHualia, J1adopaTOpHBIC
paboTbl W paboThl mpakTUkyMa. [IpM STOM BO3MOXKHBI JBa croco0a peanu3aluu
¢uznyeckoro npakTukyma. B mepBoM cilydae mpakTHKyM TpPOBOAMTCA JIUOO B KOHIIE
10 u 11 knaccoB, 1100 Mocie NepBOro U BTOPOTO MOJIYTOUN B KaXIOM M3 ITUX KIIACCOB.
Bropoii ciocod — 310 uHTErpaius padoT npakTUKyma B CUCTEMY J1a00paTOpPHBIX padoT,
KOTOpBIE TIPOBOAATCA B Tpolecce n3ydeHus pasaena (temsl). [Ipu sTom mon paboramu
MpaKTUKyMa T[IOHMMAETCSd CaMOCTOSITEIbHOE MCCIIeOBaHUE, KOTOpOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUU.

B nporpamme mo ¢usmke cucteMa y4eHHYECKOTO IKCIEPUMEHTA, J1a00paTOpHBIX
paboT U MpaKkTHUKyMa MPEACTABJICHA €IUHBIM IepeyHeM. BrIOOp TeMaTHUKu ISl ATHX
BUJIOB  yYYCHHUYECKMX  MPAKTHUYECKHX  pabOT  OCYIIECTBISACTCA  YYaCTHUKAMU
00pa30BaTEeNbHOrO MpoLEecca UCXOA U3 0COOEHHOCTEH MOYypPOUYHOTO IJIAHUPOBAHUS U
ocHanieHusi kabuneta ¢usuku. [Ipu sTOM obecrieunBaeTCsl OBIaICHUE 00YUYAIOITIMUCS
YMEHUSMH TIPOBOJIUTH MPSMbIE 1 KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
(bU3MYEeCKUX BEJIMYMH U TTIOCTAHOBKY OMBITOB 110 MIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonpimoe BHUMaHWE yACISICTCS PEMICHWIO PAcYETHBIX W KAYECTBEHHBIX 3a1ad.
[Tpu sTOM ISt pacU€THBIX 3a/lay MPUOPUTETOM SBIISIIOTCS 3aJa4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHOU (PU3NYECKON MOJIEITBIO, TTO3BOJISIFOIIUE PUMEHSATh U3YyUYEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk WU UHTETpHUpYs NMPUMEHEHHE
3HAHWM U3 pa3HBIX pa3/eioB. g Ka4eCTBEHHBIX 3a1a4 IPUOPUTETOM SIBJISIOTCS 3aJaHUs
Ha OOBICHEHME/TIpEACKa3aHUE TPOTEKAaHUS (UINYECKUX SBICHUH M TPOIECCOB
B OKpYyXarolieil >Xu3HH, TpeOyroiue BbhIOOpa (U3MYECKOW MoJenu [Jisi CUTyalluH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu OI'OC COO k maTepHabHO-TEXHUYECKOMY
obecrieueHno yueOHOTO mpolecca Kypc (U3MKK YIIIyOJIEHHOTO YPOBHA Ha ypOBHE
cpemHero oo1ero oopa3oBaHus JOHKEH U3yUaeTCs B YCIOBUAX MPEAMETHOTO KaOMHeTa.
B kabunere ¢u3uku ecTh HE0OX0ANUMOE nabopaTopHoe  00OpyIOBaHUE
JUIA  BBIMIOJHEHHWS] YKa3aHHBIX B TpOrpaMMe MO (PU3MKE YYEHHYECKHX OIIbITOB,
Ja00paTOPHBIX pabOT U pabOT MPAKTUKYMa, a TAKKE IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.
JleMoHCTpaninoHHOE 000pynOBaHHEe POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH H  OOECTeUMBaeT TOCTAHOBKY  IEPEUYUCICHHBIX
B MporpaMMme 1o (U3HMKE KIFOYEBBIX JEMOHCTpAIUN I MCCICIOBAHUS HM3ydaeMBbIX

SIBJICHHH W TPOIIECCOB, IMITUPUYCCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHU M.

JlabopaTopHoe o0OopymoBaHWE I YYCHHYECKUX  MPAKTUYECKUX  paboT
dbopMupyeTcsi B BUJE TEMAaTHYECKMX KOMIUIEKTOB U 00ECIEeUNBAETCS B pacuére OJHOrO
KOMITJIEKTa Ha JABYX OOydarmuxcs. TeMaThdeckue KOMIUIEKTHI J1abopaTopHOTro



000py1I0BaHUSI TOCTPOCHBI HA KOMILJIEKCHOM HCIIOIb30BAaHUH aHAJIOTOBBIX U UG POBBIX
npuOOpoB, a TaKKe KOMIBIOTEPHBIX H3MEPHUTENbHBIX CHUCTEM B BHUAEC HHU(PPOBBIX
1abopaTopui.

OCHOBHBIMU LIETSIMH U3Yy4eHHS (GU3UKH B OO0IIEM OOpa30BaHUU SIBISIFOTCS:

dbopMHUpOBaHKE UHTEpPEca M CTPEMJICHUS 00yYarouuxcsi K Hay4YHOMY HM3y4YEHUIO
IPUPOIBL, Pa3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TO3HaHUA U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(GopMupoBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjbTaTa HU3yUYEHHS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHWEe YMEHUU OOBSCHATH SBICHUS C HCIOJIL30BAHHEM (PH3NUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(opMHpoOBaHUE TpPEACTaBICHU O ponu (GU3UKKA 7 Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeid MmpodecCuoHATbHON
NESITEIbHOCTH, CBA3AHHBIX C (PU3UKOM, MOATOTOBKA K JaJIbHEHIIEMY O0YYEHHUIO B 3TOM
HarpaBJICHUU.

JlocTmkeHne HSTUX Leled olecnednBaeTcs peUIeHHEM CIEAYIOIUX — 3ajad
B IIpOLIecCce U3yUEHUs Kypca (PM3UKU HAa YPOBHE CPEIHEr0 00IIero oOpa3oBaHus:

OpUOOpETEHNE CHUCTEMBbl 3HAHUH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKJIIOYAsl MEXAaHUKY, MOJIEKYJSPHYIO (U3UKY, AJIEKTPOAMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(opMupoBaHHE YMEHUIl NPUMEHATh TEOPETUUYECKUE 3HAHUS Il OOBSICHEHMS
¢uznyeckux SBICHUM B MNpUpOAe W JUISl NPUHATUS MPAKTUYECKUX pPEelIeHUi
B IIOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHHs PAa3IMYHbIX 3a/lad C SBHO 3aJaHHON (hHU3HYECKOU
MOJIEJIbIO, 3aj1a4, OAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHNe (PU3NUECKON MOIETH,
aJIeKBaTHOM yCJIOBHSIM 33/1a4H, B TOM YHCJIE 33/1a4 MHKEHEPHOT'O XapaKTepa;

NOHUMaHue (PU3NYECKUX OCHOB U MPUHLIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHHE METOJAaMU CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHUS W IPOBEICHUS
(bu3nYeCKUX SKCIIEPUMEHTOB, aHaJU3a U MHTEpIpeTaluu UHPOpPMAIUH, ONpPEICIICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3JJaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUM MPOEKTHO-UCCIIENOBATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTepeca K cdepam NpodhecCUOHATBHOM NeATeIbHOCTH, CBSI3aHHOM
¢ (pUBHKOM.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO yrayO6nEéHHBIN YPOBEHb U3yUYEHUS
yaeOHoro npeamera «Pu3nkay Ha YpOBHE CPETHEro OOIIero o0pa3oBaHus BRIOUPACTCS
OOyYaIOIIMMUCS, TUIAHUPYIOIIMMH MPOJOJKEHHE 00pa30BaHMS MO CHELHAIBHOCTSIM
(HU3UKO-TEXHUYECKOTO TTPOQHIISL.

O61iee ynciao yacoB A u3yyeHus pusuku (yriayOneHHblil ypoBeHs) — 340 yacos:
B 10 xmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 gacoB (5 4yacoB B



HEJIEITIO).

[Ipenyraraemsiii B iporpamMme 1mo Gu3HKe mepeyeHb Ja00paTOPHBIX U MPAKTUICCKUAX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENh JISTAET BHIOOP MPOBEICHUS 1a00PaTOPHBIX
paboT 1 OMBITOB C YYETOM MHIAMBUAYATBLHBIX 0COOCHHOCTEH 00yUJarOIIHUXCSI.

COAEPKXAHUE OBYYEHUSA

10 KJIACC

Pa3znen 1. Hayunblii MeTO/ O3HAHUSI IPUPOIBI

®duszuka — QpyHIaMeHTaNbHas Hayka o mpupoje. HayuHslii MeTos mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCHEepUMEHT M Teopus B TIIpoliecce TMo3HaHUS mpupoabl. HaOmoxenue wu
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObsl  u3MepeHusi (U3MYECKUX BEJIMYMH (QHAJIOTOBBIE U ITU(POBBIC
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[Torpenrnoct u3MepeHuit Gu3MUECKUX BeIUYUH (a0COMIOTHAS U OTHOCUTEIIbHAS).

MopenupoBanue (QU3NUECKUX SIBICHUN U MPOLECCOB (MaTepualibHas TOYKa,
a0COJIFOTHO TBEPJOE TENO, UAcaIbHAs KUIAKOCTb, UACATbHBIN ra3, TOYCUHBIA 3apsii).
I'unore3a. PuU3nUECKU 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTU. PU3nYeECKas TEOpHsl.

Ponbs u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MUpAa,
B MPAKTUYECKOU NEATEIBHOCTH JIOJICH.

Yuenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol, NPaKmMuKym

N3mepenne cuibl TOKa W HANPsDKCHHUS B IIEMHA TIOCTOSHHOTO TOKa IMPH TTOMOIIH
aHAJIOTOBBIX M IIU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3nakoMcTBO ¢ 1udpoBoit maboparopuerr mo Qusuke. IIpumeps uzmMepeHus
(GU3UYECKUX BEIMYWH TP IIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nea 2. Mexannka
Tema 1. Kunemamuxa

Mexanndeckoe aBrmkeHre. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO ABMKeHUA. CucTtema
OTCYETA.

[Ipsimast m oOpaTHas 3a7a91 MEXaHHUKH.

Pannyc-BexkTop MaTepralbHON TOUYKH, €r0 MPOSKIIMHA Ha OCH CHCTEMbI KOOPIUHAT.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOpPEHHE
MaTepUalbHOM TOYKH, HX TPOCKIMH Ha OCH CHCTeMbl KoopauHar. CIlioxeHue
MEPEMEIIEHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE NPSIMOJMHEHHOE ABUKEHUE. 3aBHUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPCHHSI M IyTH MaTepPUATbHOW TOYKH OT BPEMEHH M HX
rpaduky.

CBobOomHoe maaeHue. YckopeHHe CBOOOAHOTrO majeHus. JIBuxeHue Tena,
OpOIIICHHOTO TTOJT YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPCHHSI
MaTepHUaJbHOM TOYKH OT BPEMEHH M X rpadHKH.



KpuBonuneiiHoe nBuxeHue. J[BH)KEHHE MaTepUalbHONM TOYKU IO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuoa u yactora oOpamenus. LleHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TaHIEHIMAIbHOE) U IOJHOE YCKOPEHHE MaTepUajbHOM
TOYKHU.

TexHuyeckue yCTporucTBa U TEXHOJIOTMYECKUE IPOLECCHI: CIIUIOMETP, ABUKECHUE
CHapsI0B, LICTIHBIC, IIECTEPEHYATHIC U PEMEHHBIE Mepeau, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenps cHCTEMBI OTCYETA, WUIIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUOKCHUS.

CniocoOsbI nccieoBaHus IBUKCHUM.

NnmroocTpanms npeaenbHoro nepexo/ia 1 i3MEpEHNe MTHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Tei B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBukeHHs Tena, OpOIIEHHOTO TMOJ  YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpagiienue ckopocTu 1pu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe TyTeH, TPAEKTOPHl, CKOPOCTEN ABUIKEHHSI OJHOTO U TOTO XK€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKyM

N3yueHne HEPaAaBHOMEPHOIO [JIBUKEHHS C LEIbI0 ONPEACICHHS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHHsT TpU MOPSMOJMHEMHOM PABHOYCKOPEHHOM JIBMYKCHUH
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUKCHUMU.

N3mepenne yckopeHHs CBOOOHOTO MajeHUs (PEKOMEHIOBAHO MCIIOJIb30BAHHE
1udpoBoit 1aboparopun).

N3ydenune nBWKEHUS Tena, OpPOIIEHHOTO TOpU30HTAILHO. IIpoBepka THUITOTE3BI
0 IPSAAMOM MPONOPIIMOHATBHONM 3aBUCUMOCTH MEXY HAAJTbHOCTBIO MOJIETA U HAYAIIbHOMU
CKOPOCTBIO Tea.

N3yuenue nBukeHus Tea 1Mo OKPY>KHOCTH € IIOCTOSHHOMW 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIeproaa oOparieHuss KOHMYECKOr0 MasiTHUKA OT €ro
MapaMeTpPOB.

Tema 2. Jlunamuxa

IlepBeii  3akoH Hbrorona. HWeepuumanenbie cucteMbl orcuéra. [lpuHimn
oTHocuTenbHOCTH [anmuiied. HenHepuumanbHbele cHCTeMBbl OTcCU€ra (ONpEeneseHHE,
MIPUMEPBI).

Macca tena. Cuna. [IpuHiun cynepno3uiuy Cull.

Bropoii 3akoH HeroTOHA 111 MaTepHUaIbHON TOYKMU.

Tpernii 3akoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. JKBHBAJICHTHOCTh I'PABUTALMOHHOW M WHEPTHOU
MAacChl.



Cuna TsXKecTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOrO NaJCHHUS OT BBICOTHI
HaJl IOBEPXHOCTBIO IUIAHETHI U OT reorpapuueckoi mupoThl. [IBukeHne HEOECHBIX Tell
U ux ciyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, ABUXKYIIErocst C YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXEHUSI U CUJIa TPEHUS TOKOSL.
Koaddumment tpenns. Cuna conpoTUBIEHUS MPU IBUKEHUH TeJla B )KUJIKOCTH UITU ra3e,
e€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIBLHOTO JIBUYKCHUS.

Hasnenue. ' mapocratnueckoe nasienne. Cuna Apxumena.

TexHuueckue ycTpoicTBa U TEXHOJIOTHUECKHUE MTPOLIECCHI: MOAIMIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaGnronenue aBuKeHUs Ten B MHEPUUAIBHBIX M HEHMHEPIMAIBHBIX CHUCTEMaXx
OTCY€Ta.

[IprHIMI OTHOCUTENBHOCTH.

Kauenue aByX HMIMHAPOB WK IIAPOB PA3HOM MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOACUCTBYIOMICH MPUIIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM
MACCHhI T€JIa HA €r0 YCKOPEHUE B UHEPLUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CuJ1, BOSHUKAIONIMX B PE3YJIbTATE B3AUMOICHCTBUS TEIL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOAbEME U TAJICHHH.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUE CUJT TPEHUSI TOKOS, KAYEHHS U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3mepenne paBHOJEHCTBYIONIEH CUIT TIPU JABHKEHUU OpyCKa MO HAKJIOHHOM
TUTOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3AaBUCUMOCTH BPEMEHU JBMKEHUS OpyCKa 10 HAKJIIOHHOM
TUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MacCHI.

HccnenmoBanue 3aBUCUMOCTH CHJI  YNIPYrOCTH, BO3HHUKAIOIIUX B TMPYKHUHE
U PE3MHOBOM 00pasiie, OT Ux aedopmariuu.

N3yuenne NBIKEHUS CHCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOH Yepe3 JIETKui
OJIOK.

N3smepenne koddduimmenta TpeHHs TO BEIWYMHE YIIoBOro Koddduimenta
3aBUCHMOCTH Frp(N).

HccnenoBanue ABMKCHUS Opycka 1O HAKJIOHHOW IIJIOCKOCTH C TIEPEMEHHBIM
Kod(hPUIeHTOM TpEHUSI.

N3yuenune NBMKCHHS Ipy3a Ha BAITy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena
AbcomoTHO TBEpAOE Teno. [locTynaTtenbHoe U BpamaTeabHOe ABMKCHUE TBEPIOTO
tera. MOMEHT CHJIbI OTHOCHTEIBHO OCH BpameHus. Ilmeuo cuibl. ClioxxeHue cui,



IIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTn Tena.
YcnoBus paBHOBECHUS TBEPAOIO TeENA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE  IPOLIECCHI:  KPOHIITEH,
CTPOUTEIIbHBIN KPaH, pEHIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu
Y cnoBus paBHOBECHSL.
Buner paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomsi, NPAKMUKYM
HccenenoBanue yciaoBUi paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.
KoHcTpynpoBaHre KpOHIITEMHOB U pacy€T CHII YIIPYTOCTH.
N3ydenne ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO IIJI0IIA/Ib ONIOPHI.

Tema 4. 3axonvl coOXpaneHus 6 MexaHuK

NMnynbec MaTepralbHOW TOYKH, CUCTEMBl MaTepHaabHbIX TOYeK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMmyiibe CUibl 1 M13MEHEHNE UMITYJIbCa TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakxtuBHOE NBHKEHNE.

MoMeHT nmnyJsibca MaTepUaibHOM TOUKU. [IpeacraBienne o COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX ITOJIAX.

PaGora cunpl Ha MaJloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe
npejcTaBieHue pabOThl CHIIBI.

MOUIHOCTE CHUJIBI.

Kunetnueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 U3MEHEHHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

IloreHnManbHBlE W HENOTEHIMAAbHbIE Cuibl. [loTeHnManbHAs  dHEPrus.
[loTennmanbHas »Heprus ynpyro AehopMHpPOBaHHON TmpyxkuHblL. [loTeHUManbHas
DHEPrus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas sHEprus Tena B
I'PaBUTALMOHHOM TI0JI€ OJJHOPOJIHOTO IIapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOPOCTb. TpeThsi KOCMHUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKON »HEepruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTHUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHnne bepHyuM Ui HOEaTbHOM JKUAKOCTA KakK CIIEACTBUE 3aKOHa
COXpPaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: JBUXKEHUE PAKET,
BOJAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHIKEHHUE.
HN3mepenune MOIHOCTH CHJTBI.



N3meHeHue sHepruu Tesna npy COBEpIICHUN PadOTHI.

Bzanmuble nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIBHOW SHEPT U IIPH IEUCTBUA
Ha TEJIO CWJIBI TSHKECTU U CUIIBI YIIPYTOCTH.
CoxpaHeHue dYHEPTHH MPU CBOOOTHOM I3 /ICHHUU.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenne nmmyinbca Tena 1o TOpPMO3HOMY ITYTH.

W3mepenue CUIIbI TATH, CKOPOCTH MOJIEIH SJIEKTPOMOOUIISE U MOLTHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccenenoanne coxpaHeHUsE UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE HM3MEHEHHUsI TMOTECHIHMAIBLHON SHEPTrUU MPYKUHBI C PabOTON CHIIBI
TPEHMUSL.

Onpenenenrie paboThI CUIIbI TPEHUS MPU IBUKEHUU TeJIa [0 HAKJIOHHOM IIOCKOCTH.

Pa3nen 3. MoJgiekyJisipHasi pu3nka v TepMOIUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOT meopul

OcCHOBHBIE MOJOXKEHUST MOJIEKYJIsIpHO-KMHeTHuUeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe aBrxkeHHe. XapakTep JABWKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BEIIeCTBA. MOIENM CTPOEHHUSI Fa30B, KUIAKOCTEH U TBEPIBIX TEI
U 00BsICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX Mojiesieil. Macca u pa3mepbl MOJIEKYJ
(aromoB). KonmnuecTso BemtectBa. [locTtosinaass ABorapo.

TemnoBoe paBHOBecue. Temmepatypa u cmnocoObl €€ wu3Mmepenus. Illkana
temneparyp Llenbcusi.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUM: YAaCTHIIBI ra3a
JIBHM)KYTCSI XaOTUYECKH U HE B3aUMOJEHUCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona.  AGconroTHas
temrnepatypa (mkana temneparyp KenbBuna). 3akon [lanbrona. M3omporeccs
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe npencrabieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy NABICHHEM M CPEIHEW KMHETHYECKOM 3HEPrUer MOCTYyNaTEIbHOIO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ MJI€aJbHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH UJICATTLHOTO Ta3a).

CBsi3b a0CONIOTHOM TeMmepaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHei
KUHETUYECKOU DHEPTUEH ITOCTYIIATEIBHOIO TEIIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp,
MOJIyYE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEISCTBRA.
Mopens 6pOyHOBCKOTO JBHKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKECHHUS.
Huddy3ust :KUIKOCTEH.
Mogaens onbiTa llTepHa.



[IputskeHne MoJIEKyI.
Mopenu KPUCTAIUIMYECKUX PEMETOK.
HaGnronenue u uccienoBanrie H30MpoIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol, NPaAKMUKym

Uccnenosanue mpoiiecca yCTaHOBIICHUSI TEMJIOBOTO PAaBHOBECHS MPU TEINIOOOMEHE
MEXy TOPSYEH U XOJIO0JHON BOIOM.

N3ydenne wu30TEpMUYECKOro  Ipolecca (PEeKOMEHJO0BAHO  HCIOJIb30BAaHUE
1 poBoit TabopaTropun).

N3ydyeHnne n30XopHOTO mporecca.

N3yuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunnl

Tepmonunamuueckass  (TJl)  cucrtema.  3amaHve  BHENIHUX  YCJIOBHUH
JUIS TEPMOAMHAMHAYECKON CUCTEeMBbl. BHenHMe 1 BHyTpeHHUE napameTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHUE 3HAUYECHUS BEJHMYMH, OIMNKCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo  TEPMOJMHAMUKH. CamonponsBonpHas  pejlakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogenps uaeanbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YpPaBHEHHUI: ypaBHEHHE
MenneneeBa—KnaneipoHa © BBIpaXKEHHE JJISI BHYTPEHHEW SHEpPruu. Y CIOBUS
IIPUMEHMMOCTH 3TOM MOJENW: HU3Kas KOHUEHTPALHWs YacCTHUL, BBICOKHE TEMIIEPATYPHI.
BripakeHne 111 BHyTPEHHEN S3HEPTUH OJJHOATOMHOTO UJI€aJIbHOTO rasa.

KBa3ucrarnueckue 1 HeCTaTUYECKUE IIPOLIECCHI.

OnemeHTapHasi pabota B TepMOJAMHAMHKE. Bbruucienne paboTbl 1o rpaduky
npouecca Ha pV-auarpamme.

Ternonepeaayda Kak cnocod M3MEHEHUS! BHYTPEHHEN SHEPTHH TEPMOIMHAMUYECKON
cucteMbl 0e3 coBepieHus: paboTsl. KoHBEKIMS, TEMIONPOBOAHOCTD, U3ITyUCHHE.

KonnuecTBo TemnoTel. TennoéMKOCTh Tena. Y aejibHasi U MOJISIPHAS TEINIOEMKOCTH
BelleCTBa. YpaBHeHHEe Maiiepa. YaenpHas TemoTra CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI Npu Teronepenaye. [lonsarue o6 annabaTHOM Iporecce.

IlepBbIii 3aKOH TepMOAWHAMHUKUA. BHyTpeHH:s sHeprus. KoamdyecTBO TEIIoTsl U
paboTa Kak Mepbl U3BMEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoli 3ak0OH TepMOAMHAMUKH IS PAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHUCTEMBI IIPOXOIAUT €IUHCTBEHHAsS
aauabaTta. AOCOJIIOTHAs TeMIlepaTypa.

BTopoil 3aKkOH TEpMOAMHAMHUKU i1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOAHOTO Tella K Oosiee HarpeTomy 0e3 KOMIIEHCAITUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunuune! aectus TerioBbix MammH. KIIT/I.

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.



DKOJIOTUYECKUE ACHEKTHl MCIOJIB30BAHUS TEIUIOBBIX JABUrareneil. TermioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHuuecKue YCTpOMCTBA MW TEXHOJOTMYECKHE MPOLECCHI:  XOJIOAWIBHUK,
KOHJMIIMOHED, NU3ENbHBIA U KapOIOpaTOpHBIN IBUTATelH, MapoBasi TypOUHA, TOTyYEHHUE
CBEPXHU3KHUX TEMIEPATYp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHUEM
TEIUIOBOTO HAcoca, YTWIM3alUs OMOOPTraHMYECKOTO TOIUIMBA [UJIsl BBIPAOOTKHU
«TETUTOBOI U 3JIEKTPOIHEPTUU.

Llemoncmpayuu
N3menenue teMiepaTypsl Ipu aiuadaTHueCKoM pacIlIupeHuu.
Bo3znymHoe orauso.
CpaBHeHUE yJIeTbHBIX TEIIIOEMKOCTEH BEILIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomnproTepHble MOAEIIH TEMIOBBIX IBUTATENEH.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomol, NPAKMUKYM

N3mepenne yaeabHON TEMIOEMKOCTH.

Hccnenosanue mpoiecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3ydyenne  B3aMMOCBSI3M  DHEPrUM  MEKMOJICKYJIPHOTO  B3aWMOJICVCTBUA
Y TEMIIEPATYPBI KUTICHUS )KUIKOCTEH.

Tema 3. Aepezammusle cocmosnusa geuecmea. Dazoesvle nepexoovl

[TapooGpa3oBanue u KoHneHcanus. Vcrmapenue u KumneHue. YenbHas TemioTa
napooOpa3zoBaHusl.

HacelieHHble U HeHAChIIeHHbIE napbl. KauecTBeHHAst 3aBUCUMOCTh TJIOTHOCTU U
JIaBJICHUS] HACHIIIEHHOTO Tiapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT O0BEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JIABJICHUS B JKUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Ttenmo. Kpucramnuyeckue u amopdHbie Tena. AHH3OTPOINUS CBOWCTB
KpuctaiuioB. [lnaBieHwe © KpucTauM3alMs. YAelbHas TEIIoTa IUIABICHUS.
CyOnumarusi.

Hedopmammu TBEpHOro Tena. Pactsokenue m ckatme. Casur. Moayns HOnra.
[Ipenen ynpyrux nedopmanuii.

TeroBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, OObEMHOE W JIMHEHHOE
paciidpeHue. AHTapMOHHM3M TEIUIOBBIX KOJICOAHMI YacTHIl BEIIECTBA KaK MPUYWHA
TEIUIOBOTO PacCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX Epexoaax.

YpaBHeHUE TEIJI0BOTO OajaHca.

[ToBepxHocTtHOoe HaTshKeHHE. Kod(QGUIIMEHT MOBEPXHOCTHOTO  HATSHKCHHUS.
Kamsapusie saBneHus. [laBiaeHWe MO MCKPUBIEHHOM NOBEPXHOCTHIO KUJKOCTH.
®opmyiia Jlarmaca.

TexHuYecKre yCTpOCTBA U TEXHOJOTHMYECKUE MPOLIECCHI: KUJKUE KPUCTAJUIbL,



COBPCMCHHBIC MaTCpHaAJIbI.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBolicTBa HACBIIIIEHHBIX MAPOB.
Kunenue. Kunenue rnpv moHM>KEHHOM JABIICHUU.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OTBITE C MBUIBHBIMHY ITNIEHKAMHU.
CMmaunBaHue.
Kanunnsipasie siBieHUS .
Mopenn HEHbIOTOHOBCKOM JKUJIKOCTH.
CnocoObl U3MEpEeHUs BIAXKHOCTH.
HccnenoBanue HarpeBaHMs U MIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
Bunsl gedopmanmii.
Habmronenue manpix nedopMarniui.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomuol, NPAKMUKYM

N3yuyeHune 3akOHOMEPHOCTEN HCITAPEHUS JKUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

W3yueHue CBOMCTB HACHIICHHBIX I1APOB.

N3mepenne aOCOMIOTHOW BIQXKHOCTA BO3JyXa M OLIEHKA MAacChl IMapoB
B ITIOMEIICHHH.

N3mepenne kordpuireHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH ieopMaliii pe3MHOBOTO 00pa3iia OT MPHUIIOKEHHOM
K HEMY CHJIBL.

Paznea 4. daexkTpoguHaMuka
Tema 1. dnekmpuueckoe none

DJIeKTpU3almsi Tell U €€ TNPOSBICHUA. OJJEKTpUYeCKud 3apsana. [IBa Buma
DIEKTPUYECKUX  3apsaoB.  [IpOBOIHMKM,  OMDJIEKTPUKHM W IOJYNPOBOJHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKHAN 3apsAl. 3AaKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe nojie. Ero neficTBue Ha 3JIEKTPUYECKHE 3aPSbI.

Hanpsixénnocts 3nexktpudeckoro nois. [Ipoouslit 3apsa. JIMHUM HanpsKEHHOCTH
ANEKTPUYECKOro NoJit. OTHOPOAHOE JIEKTPUUECKOE TIOJIE.

[ToTeHIMaNBHOCTh ~ ANEKTPOCTATUYECKOTO  Toyisl.  Pa3HOCTP  MOTEHUHAIOB
u HampsbkeHue. lloTeHumanbHas 53HeEprust 3apsjga B 3JIEKTPOCTATUYECKOM IOJE.
[ToTeHIMan >JI€KTpPOCTaTHUECKOTO MOJsA. CBA3b HANPsHKEHHOCTH TOJISI M Pa3HOCTH
NOTEHIMAJIOB  JJI  3JEKTPOCTAaTHYECKOro 1Moyl (Kak OJHOPOJHOrO, TakK M
HEOJHOPOJIHOTO).

[IpuHIUI CYITEPIIO3ULINY AIIEKTPUUECKUX MTOJIEH.

[Tone Ttoueunoro 3apsnma. Ilone paBHOMepHO 3apsbkeHHOM cdepnl. [lone
PaBHOMEpPHO 3apsbKeHHOro 1o oObéMy miapa. llosme paBHOMEpPHO 3apsKEHHON



OECKOHEYHOM IUIOCKOCTH. KapThHbl JIMHMA HAaNpsKEHHOCTH JTHX IOJNEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM IoJie. [[uanexTpudeckas MpOHUIAEMOCTh
BEILECTBA.

Konpencarop. OneKTpOEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh  IIJIOCKOTO
KOHJICHCATOpA.

[TapamienpHOE CcoenIMHEHHE KOHJEHCATOpoB. llocnenoBarenbHOE COEIMHEHHE
KOHJICHCATOPOB.

OHeprus 3apspKEHHOIO KOHIEHCATOopa.

JIBrKeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHME ITPOLIECCHL:  JIEKTPOCKOIL,
AIIEKTPOMETP,  DJEKTPOCTaTUYECKas  3allUTa,  3a3eMJICHHE  3JIEKTPONpHOOpOB,
KOH/IeHcaTophl, reHepaTop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ MTPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX [IAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apPSKEHHBIX TUIACTUH.

Mogens anekTpoctatudeckoro reuepartopa (Ban ne ['paada).

[IpOBOJHUKH B DNEKTPUYECKOM MOJIE.

DneKkTpocTaTU4ecKas 3alunTa.

Y CTpONCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOAHHOM U MMEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAU IUIACTHH,
PACCTOSIHUS MEXY HUMH U IUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3IeKTPUUYECKOTO MO 3apsHKEHHOT0 KOHASH CaTopa.

3apszka 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuii saxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

OueHka cui B3auMOICUCTBUS 3apsHKCHHBIX TEL.

HaGntonenne mnpeBpallieHusl SHEPTUU 3apsSKEHHOTO KOHIEHCATOpa B HHEPIHI0
W3JIyYEHUs CBETOANO/IA.

N3ydeHune npoTrekanus TOKA B LIENH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHUMANOB (HANPSLKEHMS) MPHU MOCIEI0BATEILHOM
COEIMHEHNN KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannblii 31eKmpuydeckuil MoK

Cuia Toka. IToCTOSTHHBIN TOK.

VYciioBusl CylIECTBOBAHMS MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOuHMKM TOKA.
Hanpsixenune U u 3/1C &.

3akon OMa Jy1sl ydacTKa LeMu.

DJIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCUMOCTH COINPOTUBIICHUS OJIHOPOJIHOTO
MPOBOJAHMKA OT €ro JUIMHbI W TIUIOHIAAM TIONEPEYHOTO CEYCHUsS. Y IeJIbHOE
COTNPOTUBJICHUE BEILIECTRA.



[TocnenoBarenpHOE, MapaIEIbHOE, CMEILIAHHOE COEIMHEHUE IPOBOJAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux uemnei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTh  3JEKTPUYECKOT0  TokKa. TemioBas  MOIIHOCTb,  BbIIEIsEMast
Ha PE3UCTOpE.

OJIC u BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTOI1) 3JIEKTpUUECKOH 11enu. MOITHOCTh UCTOYHMKA TOKa. KOpoTKoe 3amMbIKaHueE.

KoHaeHcaTop B 11enu MOCTOSTHHOTO TOKA.

TexHHuuecKue yCTpOCTBA U TEXHOJIOTHYECKHUE IPOLECCHI: aMIIEPMETP, BOJBTMETD,
peocTaT, CYETUMK IIEKTPUIECKON IHEPTUH.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa ¥ HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA, JIAMITbI
HaKaJIMBaHUs U CBETOAHO/A.

3aBUCUMOCTh COITPOTUBJICHUS ITUIUHAPUIECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIA TN
MONEPEYHOr0 CEYEHUS U MaTepuaa.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT COMPOTHUBJIECHUS MPHU MOCTOSIHHOM
HaIpsOKCHUU.

[Ipsamoe m3mepenue D/]C. KopoTkoe 3ampIkaHHE TadbBAHUYECKOTO AJIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnoco0bI coeTMHEeHs] ICTOYHUKOB ToKa, J/]C Oarapei.

UccnenoBanue pa3HOCTH TOTEHIIUAIOB MEX Y MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI
TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

UccnenoBanne cMEIaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenue yiensHOT0 COMPOTUBIICHUS TTPOBOJHUKOB.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA OT HATIPSKEHUS JJIS JIaMIThl HAaKaJIMBaHMS.

VYBenuueHue npeaesia usMepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C v BHyTPEHHETO COMPOTUBIICHUS! ICTOYHHUKA TOKA.

UccnepoBanne 3aBucumoctn I/[C TalbBaHMYECKOTO »SJIEMEHTA OT BpPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

Uccnenosanue pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJI0CAMU UICTOUHUKA TOKA OT CHJIBI
TOKa B IICTIH.

UccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pazuunwlx cpeoax

DIIEKTpUYECKAS] TPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJIUMOCTh
TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTHUBJICHHS METAUIOB OT TEMIIEpPaTyphl.
CBepXIpOBOIUMOCTb.

Onexktpuyeckuid TOK B Bakyyme. (CBOHCTBa  JJEKTPOHHBIX  ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs! M IPUMECHAs! TPOBOIUMOCTH TOJTYIPOBOIHUKOB.
CoiictBa p—Nn-nepexona. [ToaynpoBoAHUKOBbIE TPUOOPHI.



ONEeKTpUYECKUA TOK B DJIEKTPOJIMTAX. OJIEKTPOJMTHYECKAs JUCCOLMALMS.
Onextposn3. 3akoHbl Papajest 11 dJIEKTPOIU3a.

DOnexkTpuyeckuid TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENIbHBIN pa3psil.
PaznuuHbIe TUIIBI CAMOCTOSTENBHOTO pa3psaaa. Momuus. [lnazma.

TexHuyeckue yCcTpoWCTBA M IMPAKTHUYECKOE NMPUMEHEHHUE: ra30paspsaHbIC JaMIIbl,
JJIEKTPOHHO-JIy4Y€Basi TPyOKa, IOJIYIPOBOJHUKOBBIE MPUOOPBI: JUOM, TPAH3UCTOP,
¢doTtoanos, CBETOAMO[, TajJbBaHUKA, papUHUPOBAHUE MEAM, BBHIIUIABKA AITIOMHUHMUS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTH COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JIEKTPOJIUTOB.
3akoHbI 3eKkTposn3a Papajes.
HckpoBou pa3psi v MpOBOAMMOCTD BO3AyXaA.
CpaBHeHHE TPOBOAUMOCTH METAJIIIOB U MOJYITPOBOTHUKOB.
OIHOCTOPOHHSSI MPOBOJAUMOCTD JTHOJIA.

Yuenuuecxuii sxcnepumenm, 1ab6opamopHvie pabomol, NPAKMUKYM
Hab6nronenue snexrposnusza.
N3mepenue 3apsiaa 0JTHOBaJIEHTHOTO HOHA.
HccnenoBanue 3aBUCHMOCTH COTPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKH AUOA.

POu3nyecKuil NPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEIUYUH C HCIOJIb30BAHMEM AHAJIOTOBBIX H
IU(GPOBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTEINIbHBIE TOTPEIIHOCTH H3MEPEHHN (DU3NYECKUX BEJIMYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, MCCIEAOBAHUI 3aBUCUMOCTEN (DU3UYECKUX
BEJIMYMH, TPOBEpKa MPEIJIOKEHHbIX TUIoTe3 (BbIOOp U3 paboOT, OMMCAHHBIX
B TEMaTHUECKHUX pa3lenax «YUEeHUYECKHI SKCIepUMEHT, JabopaTopHble padoThl,
MPAKTUKYM).

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku yriayonéHHoro ypoHs B 10 kiacce OCYIIECTBIISICTCS
C y4€TOM COJIEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3EH C KypcaMy MaTeMaTHKU, OMOJIOTHH,
XUMUH, Teorpauul ¥ TEXHOJIOTHH.

Mesicnpeomemmusle nouamus, CEA3AHHbIE C U3YUCHUEM MEMO0008 HAYYHO20
noznanua: SBICHVE, HAYYHBIN (DakT, rumoTes3a, puznueckas BEIMUWHA, 3aKOH, TEOPHS,
HAOJIOZICHUE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeNb, H3MEpPEHUE, TMOTPEITHOCTH
W3MEPEHU, U3MEPUTETBHBIE MPUOOPHI, IU(PPOBaAs TaOOpaTOPHSL.

Mamemamuxa: Peiienve cucteMbl ypaBHeHud. JIuneitHas QyHkuus, mapadorna,
runepOosa, ux rpaduku 1 CBOICTBA. TpuroHomeTpudeckue GyHKIMHA: CHHYC, KOCHHYC,
TQHTCHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICSCTBO. BeEKTOpH M WX
MIPOEKITMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



Buonozua: mexanudeckoe IBIKEHHE B JKUBOM mpupoxae, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HCHHE OKPYKAIOIIEH Cpejsbl,
yTWIn3anuss  OMOOPraHWYeCKOTO  TOIUIMBA IS BBIPAOOTKH  «TETUIOBOW» |
AIIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHUE WM KANMJUIAPHBIC SIBICHUS B TPHPOJIE,
AIIEKTPHUYECKUE SIBIICHUS B )KUBOU TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYN, MOIIb
BEILIECTBA, MOJISIPHAS MAcca, MOJyYeHUE HAHOMATEPHAJIOB, TEIJIOBBIC CBOMCTBA TBEPIBIX
TEJI, KUIAKOCTEH M Ta30B, JKUAKUE KPUCTAJUIBI, DIIEKTPHUECKUE CBONCTBA METAILIOB,
ANEKTPOIUTUYECKAS TUCCOIHAIINS, TaIbBAHUKA, AIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghus: B1aXXHOCTH BO3/IyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3zoBaHUe JBWKCHUI C UCIOIB30BAHUEM MEXAHU3MOB, YYET
CYXOTr0 ¥ JKUAKOTO TPEHHsS B TEXHHKE, CTAaTHYSCKHE KOHCTPYKUUH (KPOHIITEHH,
pelreTyaTbie KOHCTPYKIIMH), UCTIOJIh30BAHNE 3aKOHOB COXPAaHEHHS MEXaHUKU B TEXHUKE
(TUpocKoIl, BOOJOMET U Jpyrue), ABUraTellb BHYTPEHHET0 CrOpaHus, mapoBasi TypOHHa,
OBITOBOM  XOJOIWIBHUK, KOHIUIIMOHEDP, TEXHOJOTHH TIIOJyYeHHUs] COBPEMEHHBIX
MaTepHalioB, B TOM YMCJIE HAHOMATEpUAJIOB, © HAHOTEXHOJIOTUH, DJIEKTPOCTaTHIECKas
3alUTa, 3a3eMJICHHE AIIEKTPOIPUOOPOB, Ta30pa3psIHbIE JAMIIbI, MMOIYTPOBOAHUKOBLIC
npuOOpHI, raJIbBaHUKA.

11 KJIACC

Paznen 4. JinekTpoauHamMuKa
Tema 4. Mazcnummnoe none

B3auMopelicTBUE MOCTOSIHHBIX MAarHWTOB M MPOBOAHUKOB C TOKOM. MarnuTtHoe
nosne. Bexkrop MarHuTHOM HMHAYKUMU. [IpHHIMI CyNeprio3UIMM MArHUTHBIX IIOJIEH.
JIMvHUY MarHUTHOW MUHAYKIIHH.

MarauTHoe T110jJ€ TPOBOJHHMKA C TOKOM (IIPSIMOrO TPOBOJHUKA, KaTYyIIKU
U KpyroBoro Butka). OneIT Opcrena.

Cuita AMnepa, €€ HarpaBJICHUE U MOYJIb.

Cuna JlopeHniia, €€ HampaBJICHUE U MOJYJb. [[BHUXKEHHE 3apsyKEHHOM YaCTHIIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarnautHoe none B BeuecTBe. DeppOMarHeTUKy, napa- u JMaMarHeTUKHU.

TexHuYecKkre yCTpOWCTBA H  TEXHOJIOTUYECKUE TMPOLECCHl: MPUMEHECHUE
MMOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, SJIECKTPOJABUTATEIb
SkoOu, yCKOpUTENU AJIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
Kaptrna nuHMT MHAYKIIMY MAarHUTHOTO TOJISI TIOJIOCOBOTO M MOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna n1vHMM MarHMTHOW MHIYKLUMH MOJS JJIMHHOTO NPSIMOTO NPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3aumozericTre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBrue cuibl JIopeHIIa Ha HOHBI AIEKTPOJIUTA.



HaGnronenue nBU>KeHUs MydKa 3JIEKTPOHOB B MArHUTHOM TI0JIE.
[IpuHuun nelcTBUS AJIEKTPOU3MEPUTENBHOIO MPUOOpPa MATHUTORIIEKTPUUECKON
CUCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBaHre MariuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBONCTB eppOMarHeTUKOB.
HccnenoBanue AeiCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy C TOKOM.
N3mepenue cuibl Amiiepa.
N3yueHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIbI TOKA.
Ornpenenenne MarHUTHON MHAYKIIUA Ha OCHOBE U3MEPEHHUSI CHIIBI AMIIepa.

Tema 5. InekmpomazcHumuas UuHOYKYUs

SIBneHHE SJIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIMH.
OJC wuHaykuuu. 3akoH JJeKTpoMarHuTHoM wuHAykuuu @Dapanes. Buxpesoe
anekTpuyeckoe nojue. Toxkn Oyko.

O/1C nHIyKIHH B IPOBOJHUKE, IBHXKYLIEMCS B OJTHOPOITHOM MarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NupykTuBHOCTh. KaTylika MHIYKTUBHOCTH B LIETIH IOCTOSIHHOIO TOKa. fIBiIeHME
camonHAyKIuu. JJ1C caMOMHIyKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKIMOHHASA IEYb,
COJICHOMJ, 3aIlITA OT JEKTPU3ALMH TEJI IPU JIBHKEHUHM B MAarHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu

Habmronenue ssBineHus 2JIeKTPOMarHUTHON WHTYKIIHH.

Nccnenosanne 3aBucumoctd I/1C MHAYKINHU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
IIOTOKA.

IIpasuio Jlenna.

[Taenrie MaruuTa B alTIOMMHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenoranne 3apucumoctu IJIC caMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI
TOKa B IICTIN.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuwl, npaKmuKym
HccnenoBanue sBIEHUS JIEKTPOMArHUTHON MHAYKLIUU.
Omnpenenenne HHIYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS.
HccnenoBanue siBICHUS CAMOUHTYKITHH.

COopka Moenu 2IeKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. Kosie0anust 1 BOJTHBI
Tema 1. Mexanuueckue xonebanus

KonebarensHas cucrema. CBOOOIHBIE KOI€OaHUS.

['apmonnyeckue koneOanus. KuHemMaTtnyeckoe W JMHAMHYECKOE OITMCAHUE.
DHepreTuyecKkoe OmucaHue (3aKOH COXpaHEeHHs MEXaHW4YeCKOW »HepruM). BrIBoj



JUHAMHYECKOTO OMHCAHMUS TapMOHUYECKUX KOJNEOAHW M3 MX SHEPreTH4YeCKOro u
KMHEMaTU4YEeCKOTO OTICAHUS.

Ammummtyna u  (daza xoneOanmid. CBS3b aMIUIMTYABl KOJIEOAHWH HMCXOIHOM
BEJIMUMHBI C aMIUTUTyAaMH KoJieOaHu €€ CKOPOCTU U YyCKOPEHHUSL.

[lepuon w wdacrora konebanuii. Ilepmox MalbIX CBOOOTHBIX KOJICOAHMIA
MaTeMaTHYeCKOTro MasTHHUKA. [leprnox cBOOOAHBIX KOJIeOaHN TIPY)KHHHOTO MasiTHUKA.

[lonsTe o 3aryxammux KosneOaHusX. BwiHy)aeHHbIe KojeOanusa. Pe3onanc.
PesonancHas kpuBas. BrnusHWe 3aTyXaHus Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKONIEOaHUSI.

TexHudeckue yCTpOWCTBA W TEXHOJOTHUYECKHE IIPOILIECChl: METPOHOM, YachHl,
Ka4yeJn, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch K01e0aTeIbHOTO JIBH)KCHHUS.

HaGmronenne He3aBHCHMOCTH T€pHOJa MalbIX KoJieOaHUN TIpy3a Ha HHUTH
OT aMILIATY/IBI.

HccnenoBanue 3aTyxammux KojieO0aHUM M 3aBUCHUMOCTH TIEPHOJIa CBOOOJHBIX
KOJIeOaHUM OT COMIPOTUBIICHUS.

HccnenoBanue konebanuii rpy3a Ha MaCCUBHOM MIPY>KHUHE C LEJIbI0 (POPMUPOBAHUS
NpeACTaBICHUM 00 uaeaIbHON MOICIIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHS YHEPTUU IIPH KOJICOAHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanne BoIHYKICHHBIX KOJICOAHUIM.

Habmronenue pesonanca.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl, NpaKmuKym
N3mepenue nepuoia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3ydeHne 3aKOHOB ABM>KEHUS TeJa B X0JI€ KOJIeOaHUI Ha ypyrom mojiBece.
N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.
[IpeoOpazoBaHue FHEPTUU B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaIOIINUX KOJIeOaHUH.
HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHummsle Konedbanus

Konebarenbubiii KOHTYp. CBOOOAHBIC AJIEKTPOMATrHUTHBIC KOJICOAHUS B UJI€aIbHOM
KojebarensHOM KoHType. Popmyrna Tomcona. CBs3b aMIUTUTY/IBI 3apsifia KOHAEHCATOpa
C aMILTUTYAOU CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIeOaTEeTbHOM KOHTYpE.

3aryxaroniue 3JIeKTPOMarHuTHbIC KoieOanus. BeIHYXI€HHBIE AIIEKTPOMArHUTHBIC
Kosie0aHusl.

[TepemenHbIi TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIMTYTHOE U JAEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA W HAIIPSHKEHUS MIPU PA3THYHON (HhOpME 3aBUCUMOCTH TTEPEMEHHOTO
TOKa OT BPEMEHU.

CunycouanbHbId TEPEMEHHBIM TOK. Pe3ucTtop, KOHIEHCATOp M KaTyllka
MHIYKTUBHOCTA B LENUW CUHYCOHUJAIBHOTO NEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.



Wneanvubiii  Tpancpopmatop. IlpomsBoacTtBo, mepegaya U moTpedieHUE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKHE PUCKM TpU  NPOU3BOACTBE  3neKTpodHepruu. KynbeTypa
VICITOJIB30BAHUS MIEKTPOIHEPTHUH B IIOBCETHEBHOM KU3HHU.

TexHUYecKue yCTpOMCTBA U TEXHOJIOITMYECKHUE MTPOLIECCHI: IEKTPUUECKUNA 3BOHOK,
reHEPaTop NMEPEMEHHOIO TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

CB0OOOIHBIE 2TIEKTPOMArHUTHBIE KOJIEOaHMUS.

3aBUCUMOCTh YacCTOTBbI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuumiorpaMMsl 31E€KTPOMArHUTHBIX KOJIEOAHMIA.

['eneparop HE3aTyXarOUIMX JIEKTPOMAarHUTHBIX KOJICOaHU M.

Mopenp JIEKTPOMarHuTHOTO TEHEPaTopa.

BriHyX1eHHBIE CUHYCOUTAJIbHBIEC KOJICOaHMUSI.

PesncTop, kaTynika HHAYKTUBHOCTH U KOHJICHCATOP B LIEMU IEPEMEHHOTO TOKA.

Pe3onanc mnpu  1mocnenoBaTENbHOM — COCAUMHEHMM — PE3UCTOPA,  KaTyLIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

VYceTpolicTBO M IPUHIIMM ASHCTBUS TpaHcpopmaTopa.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3yuenue Tpancopmaropa.

HccnenoBaHue TMEPEMEHHOTO TOKAa 4Yepe3 IOCIEAOBATEIBHO COECIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

MexaHndeckue BOJIHBI, YCIOBUS UX pacrpocTpaHeHus. [lonepeunsie 1 mpo10abHbBIE
BOJIHBI. [lepuon, ckopocTh pacnpocTpaHeHUs U AJIMHA BOJIHBL. CBOMCTBA MEXaHUYECKHUX
BOJIH: OTpaKeHUE, TPEeIOMIICHHE, UHTEpPEpeHIIUs U TU(PaKIIUSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicotra Tona. TemOp 3ByKa.

[ITlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEbI.

ONEeKTPOMAarHuTHbIE BOJIHBL. YCIIOBUS M3JIYYEHHUS BJIEKTPOMArHUTHBIX BOJIH.
B3aynMHas OpHEHTAINS BEKTOPOB [ B » B AJIEKTPOMArHUTHOM BOJIHE.

CBOIICTBA ANEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE, MOJIIpU3aLIUs,
uHTEepPEepeHLUs U TudpaKius.



[IIkama 5SJIEKTPOMAarHUTHBIX BOJH. lIpuMeHEHue JSIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TeNEBUICHUS. Panqnonokanus.

DIEeKTPOMArHMUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: MY3BIKAJbHBIE
UHCTPYMEHTHI, pajap, paAuoONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-meus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Llemoncmpayuu

OObpazoBanue U pacpoCTpaHEHNUE MOMEPEUHBIX U TPOAOIBHBIX BOJIH.

KoneOmtomeecs T€10 Kak UICTOUYHUK 3BYKa.

3aBUCHUMOCTbD JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6utoienue otpaskeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuu v qudpakiiii MEXaHUYECKUX BOJH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €r0 IPUMEHEHHE.

HaGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUTUTYI0M U 4aCTOTOM
KOJIEOaHUH.

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

Oobnapy>xeHue nHpPaKpacHOro U yIabTpa(puOoIETOBOTO U3TyYEHHH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomul, NpaKmMuKym
N3ydenune napamMeTpoB 3ByKOBOW BOJIHBI.
N3ydenne pacnpocTpaHeHns 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka

IIpssmonHeliHOE pacnpOCTpaHEHUE CBeTa B OAHOpOAHOM cpene. Jlyu cBera.
To4euHbIl NCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHus cBera. IlocTpoeHne wu300paxkeHU
B I10ckoM 3epkane. Chepuyeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOJIIOTHBIN IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MMOKa3aTelb NpesoMiIeHHs . [[0CTOSHCTBO YaCcTOTHI CBETA
Y COOTHOULIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PAHHUILLY
paszeina IByX ONTHYECKUX CpeL.

Xon nyueit B npusMme. Jucnepcus ceera. CnoxxkHbli cocTaB Oenoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yrojg IOJIHOIO BHYTPEHHETO
OTpaKECHUS.

Cobuparone u paccenBaromiye aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHYeCcKass CWjJIa TOHKOM JMH3BL.  3aBUCHUMOCTh  (DOKYCHOTO  pacCTOSHHUSA
TOHKOW c(epuuecKkoil JUH3bl OT €€ TeOMETPUM U OTHOCHUTEIBHOTO IOKa3aTes
MIPETOMIIEHUSL.

®opmyJsia TOHKOH JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jyda, TPOMIEAIIEr0 JMH3Y IOJI NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU



onrtuyeckoit ocu. [locTpoenune n306pa>keHuil TOUKH U OTpe3Ka MPSIMOI B COOMPAIOIINX U
pPacCeUBAOIINX JIUH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocobHocTs. [71a3 kak onTudeckas
CUCTEMA.

IIpenebl MPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBasa onrtuka. MHTepdepenuns cBera. KorepeHTHbIE HCTOUHUKU. Y CIOBUS
HaAOJIIOJICHUS] MAKCUMYMOB U MHUHHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT JBYX
KOT€pPEHTHBIX UCTOUYHUKOB. [IprMeps! kitaccuuecknx HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus csera. JudpakunoHHas pemérka. YcCIoBHE HAOJIOIEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHMuecKue yCTpoMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: OYKH, JIyIla, IIEPUCKOII,
¢doToanmapaT, MHKpPOCKOI, MPOEKUMWOHHBIM anmapar, MNpPOCBETICHUE ONTHKU,
BOJIOKOHHAsI ONITHKA, TU(PPaKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

UccnenoBanue mpeaoMIIeHUS CBETA.

HaOmnronenue noaHoro BHyTpeHHEro oTpakeHusi. Moiesib CBEeTOBO/IA.

HccnenoBanue xoja CBETOBBIX MTYYKOB Y€pe3 MIOCKOMAPAIIIEIbHYIO IIJIACTUHY U
pU3My.

UccnenoBanue cBOMCTB M300paKeHUH B TUH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTA.

Ha6nronenue untepdepeHim crera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Habmonenue nudpakiinoHHOTO CIEKTpa.

Habnronenue nucnepcuu cBera.

HaOnronenue nonsipuzainu cBeTa.

[TpuMeHeHre MOASIPOUIOB ISl H3YUCHHSI MEXaHWICCKUX HAITPSHKCHHIA.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomuvl, NPAKMUKYM

N3mepenne mokasaresns mpeloMICHHsI CTEKIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PAacCTOSIHUS OT BEIECTBA (Ha MpUMEpPE
KUJKUX JINH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOIUX JIMH3.

[Tomyuenune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKajla v JTMH3BIL.

[Tony4ueHue n300paXkeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHUe TeIeCKOMMYECKIX CHCTEM.

Hab6nronenue nudpakuun, naTepdepeHITNN U TIOJISIPU3AINHA CBETA.

N3ydenue nonsipuzanuuy cBeTa, OTPaXKEHHOTO OT TOBEPXHOCTH TUDIIEKTPHKA.
N3yuenue unTeppepeHInm JIa3epHOro U3IyYeHHS Ha ABYX IIEJISX.



Ha6nronenue nucnepeuu.

Hab6nronenue u uccienoBanue i pakiimOHHOTO CIIEKTPa.

N3mepenune 1nrMHbI CBETOBOW BOJIHBI.

[lonydyeHue cnekTpa W3JIYYEHUS CBETOAUOJA TpU TOMOUIM JTU(PaKIMOHHON
PELIETKH.

Pa3znen 6. OCHOBBI ClIEIIHAJIbHOM TEOPUU OTHOCUTEIBLHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHUuKH. llocTynarsel crenuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM uHTepBai. I[IpeoOpazoBanust Jlopenma. YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U
COKpalIECHUE JIJTUHBI.

DHEprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacCChI C IHEPTUEHN U UMITYJIBCOM PEJSITUBUCTCKON YaCTHUIIbl. DHEPTUS OKOS.

TexHuyeckne yCTPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  CIIyTHUKOBBIE
MPUEMHUKHU, YCKOPUTENH 3APSIKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl, npaKmuxkym
OnpeneneHrne UMITyJIbCa M 3HEPTUU PENATUBUCTCKUX 4YacThll (1o ¢oTorpadpusm
TPEKOB 3apPSKEHHBIX YACTUL B MATHUTHOM I10JIE).

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Kopnyckynapno-60a1noeoii oyanuszm

PaBHOBecHOE TeIIOBOE M3NTydeHUE (M3TydeHUE aOCOMIOTHO YEPHOTO Tena). 3aKOH
cMmenieHud Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHUs U UMITYJILC (POTOHA.

dororpdexr. Onbiter A.I'. CroneroBa. 3akonbl ¢oTtodddexra. YpaBHEeHUE
OunmreHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOIIYIO U
a0COJIFOTHO OTpakaroIlyro noBepxHocTh). OnwiThl [1.H. JleGenena.

BonHoBbIe cBoiicTBa wactun. Bosnbel ne bpoins. lnvHa BonHbl ae bpoinsa u
pa3Mepbl 00JIaCTH JIOKAJIM3AIMU JIBIKYIIEHcss ydactuiibl. KoprmycKynspHO-BOTHOBOM
nyanusM. {udpaxiiys 31eKTpOHOB Ha KpUCTasiax.

Cneunduka wuzmepenuit B Mukpomupe. COOTHOIIECHUS HEOoNpeaeIEHHOCTEN
['eitzenOepra.

TexHuueckne yCTpOWCTBA H  TEXHOJOTMYECKHME TMPOLECCHI:  CHEKTPOMETD,
dboTorsiemMeHT, (OTOAATUUK, TYHHEIBHBIN MUKPOCKOTI, COJTHEUHast O0aTtapesi, CBETOAHO/I.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

HccnenoBanue 3aBHCHMOCTH COTTPOTHBIICHUS MTOJTYTIPOBOTHUKOB
OT OCBELIEHHOCTH.

Cseronuon.
Conneunast 6arapes.



Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomol, NPAKMUKYM
Hccnenoanue Gporopesnucropa.
N3mepenne nocrosiaHoiM [lnanka Ha ocHOBe uccienoBanus porordpdexra.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. Quzuka amoma

OneITEl 1O HCCIENOBAaHUIO CTPOeHHs aroMa. llmanerapHas wmonens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mornomieHnue (HOTOHOB IpPHU IEPEXOAe aroma
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOU.

Bunel ciektpoB. CIEKTp ypOBHEW 3HEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHHYecKre yCTPOMCTBA U TEXHOJOTHUYECKHE MPOLECCHI: CIEKTPAIbHBIA aHAIN3
(CTIEKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopra.
HaGnronenue nMHeiyaTbix CHEKTPOB.
Y CTpOUCTBO U IENCTBUE CUETUYMKA HOHUZUPYIOIIMX YACTHII.
OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomol, NPAKMUKYM

Habmronenue muHelyaToro Crekrpa.

HccnenoBanue crnekTpa pa3peKeHHOIO AaTOMapHOr0 BOJIOPOJAa M U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnoz2o A0pa u INEMEHMAPHBIX YACHIUY

Hyxknonnas moaens siapa ['eiizenoepra—MBanenko. 3apsiy siapa. MaccoBoe 4uciio
sapa. U30Torsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIM OeTa-pacma.
["'amma-n3nydeHue.

3aKOH paJlMOAaKTUBHOIO pacnana. PagnoakTuBHbIe H30TONBI B pupoae. CBoMCTBA
VOHU3UPYIOIIETO0 M3JIydyeHHs. BiusHHE paguoOakTUBHOCTH Ha YKUBBIE OPraHU3MBI.
EctecTBeHHbI (oH n3nydeHus. Jlozumerpus.

DHeprus CBsi3W HYKJIOHOB B siape. Snepubie cunbl. [ledekt Maccol sipa.

Anepnasie peakumu. Jlenenue u cuHTE3 sAaep. AnepHblie peakTophl. IIpobiemsl
YOPaBJsieMOr0 TEPMOSIIEPHOTO CHHTE3a. DKOJOTUYECKUE ACIEKThl Pa3BUTHUS SIICPHOU
DHEPTETUKH.

MeTtonabl perucTpaluy U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHLL.

OyHIaMEHTAJIBHBIE  B3aUMOJECUCTBUS.  bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CtaHaapTHON Moaenn. KBapK-rir0oOHHas MOJEIb apOHOB.

®dwusuka 3a npeaenamu CranaapTHoN Moaenu. TémMHas Matepust U TEMHAs SHEPTHUSL.

EanncTBO pmznueckoil KapTUHBI MUpA.

TexHuueckre YCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHL: JO3UMETpP, Kamepa
Bunbcona, simepHbIil peakTop, TePMOSACPHBIN peakTop, aToMHas Oom0a, MarHUTHO-



pe30oHaHCHas ToMorpadusi.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomul, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paqnoakTUBHOTO (hOHA C UCTIOJIB30BaHUEM JI03UMETPA.
N3ydenne moriomnieHus 0eTa-9acTUI] ATFOMHHHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPUBUKH

Otanbl pa3BUTUS AaCTpOHOMHUHU. l[IpUKIagHOE W MHUPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHHUS PUPOJIbI KOCMHUYECKUX
O0OBEKTOB.

Metoabl aCTPOHOMHYECKUX UCClieI0BaHn. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
PaaNOTENECKOIbl, BHEaTMOC(EpHasi aCTPOHOMMUSI.

Bun 3Bé3nH0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, UX BUTUMOE JIBIDKCHHE.

ConHeuHas cucrtema.

Counnne. Comaeunast akTUBHOCTh. MicTounnk sHeprun CoyHIA U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CHIEKTpaldbHBI Kilacc —
CBETUMOCTBY». 3BE31bl TJABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]1 TJIAaBHOW MOCJIENOBATEIBHOCTH. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U 3BOIONMU COJTHIA U 3BE3/. DTaIlbl
JKU3HU 3BE3I.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['ajiakTuke.
Tunel ranaktuk. Pagroranaktvky u kBa3zapbl. YEpHBIE IBIPHI B iApaxX FAJIaKTHK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa00sia. PasOeranue raigakTuK.
Teopus bonbmoro B3peiBa. PenukToBOE N3ITydYeHHE.

Macmrabnas crpykrypa Beenennoit. Metaranakruka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus
HaOnronenust 3BE3nHOr0 HeOGa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPWIOKEHUN JIsI ONpeJeeHUs TMOJOKEHUsI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBbIE CO3Be3/1usi CEBEPHOrO MOMYIIAPUS U SIPKUAE 3BE3IBI.
HaOmronenus B Teneckon JIyHbl, T1aHET, TYMAHHOCTEH U 3BE3IHBIX CKOILJICHUH.

Du3nYecKUl NPAKTUKYM

Crioco6bl u3MepeHus (PU3NYECKUX BEITUYUH C MCIOJIH30BAHUEM AHAJIOTOBBIX H
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE ¥ OTHOCHTEIIbHBIE TOTPEITHOCTH HW3MEPEHHN (PU3NYECKUX BEIHYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUI 3aBUCHUMOCTEH (DU3UIECKUX
BEIIMYMH, TPOBEpPKAa TMPEIJIOKEHHBIX TUMOTe3 (BBIOOp U3 paboT, OMHCAHHBIX



B TEMAaTHUUYECKHUX paslenax «YUYEHUYECKUM OSKCIIEpUMEHT, JabopaTopHble padOThl,
MPAKTUKYM).

O6o01maronee NOBTOPEeHUE

O06o001menne U cUCTeMaTHU3alMs COACpX)aHUS pa3ienoB Kypca «MexaHukay,
«MonekynsipHas (pu3uKka U TEpMOAUHAMHUKA», «DIEKTpoauHamuka», «KomneGanus u
BOJIHBI», «OCHOBBI CHEIUATBHOW TEOPUU OTHOCHUTENIbHOCTHY, «KBaHTOBas (u3uKay,
«DIeMEHTHI aCTPOHOMUU U aCTPOPHUIUKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATBLHON 1
ITHYECKON cdepax NeATeTbHOCTH YeNOBEKa, POJib U MeCTO (DU3MKM U aCTPOHOMHH
B COBPEMEHHOW  HAy4YHOM  KApTHHE  MHpA,  3HAYCHHE  OINHUCATEIbHOM,
CHUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTEIBHOW M MPOTHOCTHUECKON (PyHKUMN Quandeckon
TEOpUH, POJib PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpA, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usuku yrinyonéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C y4€TOM COJepKaTEIbHBIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMU MaTeMaTHKHU, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nNOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBICHUE, HAYYHBIN (aKT, runoresa, pu3nueckas BEIUUMHA, 3aKOH, TEOPHS,
HAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, W3MEPEHHUE, MOTPEIIHOCTH
U3MEPEHU, U3MEpUTETbHBIE MPUOOPHI, (P POBas 1adbopaTopusi.

Mamemamuxka: PermieHue cucteMbl ypaBHEHUW. TpUroHOMETpUUYecKre (QyHKIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTopbl M HMX MNPOEKUMH HA OCH KOOPJMHAT, CJIOKEHHUE BEKTOpPOB. IIpom3BojHbIE
aneMeHTapHbIX (yHKIuH. [Ipu3Haku nono0us TpeyroibHUKOB, ONpeAeeHIe MIoaau
IJIOCKUX (puryp u oobéma Ted.

Buonozus: >nexTpruuecKue sIBJICHUS B )KUBOU MPUPOJE, KOIeOATEIbHbIE IBUKCHHUS
B JKMBOM NPUPOAE, OSKOJOTHYECKHE PHUCKH IPU IPOU3BOJACTBE IIIEKTPOIHEPTUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAloUIed Cpeibl, YIbTPa3BYKOBas IUArHOCTHKA
B MEJMLMHE, ONITHYECKHUE SIBJICHUS B KUBOU NPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsL CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.

T'eozpagpusa: marauTHBIE TIOMIOCA 3€MIIM, 3aJI€)KM MArHUTHBIX pyH, (poTochEMKa
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua:  TPUMEHEHHWE  IOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMAarHHUTOB,
ANEKTpOJBUTATEND SIKOOM, TeHEPATOP MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
ANIEKTpoIiepeaay, 3JIEKTPOJBUraTelb, pajap, PaAUONPUEMHHUK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-nieup, ynpTpa3ByKoBasi JUArHOCTHKA B TEXHUKE, TPOCKIIMOHHBIN arapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIYTHUKOBbIE MPUEMHUKH, sJE€pHas
DHEPreTrKa U SKOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSA yueOHOro mnpeamera «DHU3MKa» OTPaXKaroT
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCsS PYKOBOJCTBOBATHCS CGHOPMUPOBAHHOM
BHYTPEHHEH MO3MIMEH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TO3UTHUBHBIX
BHYTPEHHUX yO€XKICHUN, COOTBETCTBYIOUINX TPAAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO
o0IIecTBa, pacIIMpeHue >KU3HEHHOTO OIbITa U OIbITa JESATEIBHOCTH B IIpoIecce
peanu3aiiy OCHOBHBIX HANpaBJICHUN BOCHHUTATEIBHOW AEATENbHOCTH, B TOM YHUCIE B
YacTH:

1) rpaskaIaHCKOro BOCIIMTAHMS:

C(OPMUPOBAHHOCTh TPAXKIAAHCKOW IMMO3MIMU OOYYAIOIIErocss KaKk aKTHBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIIEeCTRa;

HPUHSITHC TPaAMIIHOHHBIX 00I1IeYeI0BEYCCKUX T'YMaHHUCTHYCCKHX
U IEMOKPATHYECKUX [IECHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
00I1IeCTBa, YYaCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbHON OpraHU3allny;

yMEHHE B3aUMO/ICHCTBOBATh C COITUAIbHBIMUA HHCTUTYTAMHU B COOTBETCTBHHU C HX
(GYHKIHMSIMA ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApHOW ¥ BOJIOHTEPCKOM JCSITEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPakIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOT0 BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIGHHMBATh CUTYallMI0 ¥ TPUHUMAaTh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH, B TOM YHCIIE
B JICATEIBHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYNBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMA:
SCTETHYECKOE OTHOIIEHHWE K MHPY, BKJIIOYass JCTETHKY HAYYHOI'O TBOPUYECTBA,
IpHUCyIero Gu3nYeCcKoi HayKe;

5) TpyoBOro BoCIATAHMA:

MHTEPEC K pa3iu4HbIM cepaM MpoPecCHOHATbHON NIEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyyIIei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 001aCTH (PUBUKH
Ha NPOTSHKEHUH BCEU JKU3HU;



6) IKOJIOTHYECKOT0 BOCTTUTAHHUS:

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYPbI, 0OCO3HAHUE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYILIECTBJICHHUE JICCTBUN B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

Pacuvpenue onbiTa AEsSTEIBHOCTH HKOJOTHYECKON HANpaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUHU 10 (pr3HKe;

7) MEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HPU3UUECKON HAYKU;

OCO3HAHME LIEHHOCTH HAY4HOH JEATeNIbHOCTH, TOTOBHOCTH B MPOLIECCE U3yUCHUS
GuU3MKK  OCYIIECTBISATH  MPOEKTHYID U HCCIENOBATENIbCKYIO  JI€ATEIbHOCTH
WHAUBHUAYAIBHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE y4yeOHbIEe JeiCTBHUSA
ba3oBble JJoruueckue 1elCcTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

OIPENICINIATH LEJIH JEITEIIbHOCTH, 3aaBaTh ITAPAMETPbI U KPUTEPUHU UX JTOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUSI B PACCMATPUBAEMBIX (DU3UUECKUX
SIBIICHUSX;

paspabaThiBaTh IUIAH peHIeHUs TPoOJIeMbl C y4E€TOM aHallM3a HMEHOIIMXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUI AEATEIHLHOCTH;

KOOPAUHUPOBATH U BBIMOJHITH PabOTy B YCIOBHUSAX PEATIbHOTO, BUPTYaJIbLHOIO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieqoBaTe1bCKue 1eiCTBUA:

BJa/JeTh HAY4YHOM TEPMHHOJOTHEH, KIIOYEBBIMU TMOHATUSIMH U METOAaMH
(bu3nYecKoil HayKH;

BJIA/IeTh HaBBIKAMH y4eOHO-UCCIICOBATENLCKON M TIPOSKTHOW ACSITENbHOCTU
B 00sacth (PU3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEJIBHOMY IOHUCKY
METOJIOB pEIIeHU 3a/1a4 (PU3NIECKOTO COACPKAHUS, TPUMEHEHUIO PAa3IMYHbIX METOIOB
TIO3HAHUS;

BJAaeTh BUIAMH JEATEIBHOCTH 1O TOJYYCHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIpEeTaluU, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PAa3INYHBIX YUCOHBIX CHUTYAIUsIX,
B TOM YHCJIE TIPH CO3/IaHUU YIE€OHBIX MMPOCKTOB B 00J1aCTH (DU3HKU;

BBISIBJISITH IIPUYMHHO-CIIECTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 3aJa4yy, BBIBUTaTh
TUIIOTE3Y €€ PElICHUs, HAaXOAUTh apTyMEHTHI JUJISl I0KA3aTENIbCTBA CBOUX YTBEPIKICHHUM,
3a/1aBaTh MMAPaMETPbl U KPUTEPUH PELICHUS;



aHAM3UPOBATh MOJIYYECHHBIE B XOJ€ PEIICHUS 3aJaydl pe3ysbTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (GOpPMYyIHUpOBaTh COOCTBEHHbIE 3aJaud B  00Opa3oBaTeIbHOU
NeSITETLHOCTH, B TOM YHCIIE TIPU U3y4eHUH (DU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OIICHUBATh IPHOOPETEHHBIH OIIBIT;

yMETh MEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYI0  00JIacTh
KHU3HEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBbIE UJCH, TIPEAJIaraTh OPUTHHAIBLHBIC TIOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIQ/JIETh HAaBBIKAMH TONydeHUs uHPopMammu (U3NYECKOTO  COJEpIKaHUs
U3 HCTOYHHMKOB pAa3HBIX THIIOB, CAaMOCTOATEIBHO OCYILIECTBIATh IIOMCK, aHAJM3,
CUCTEMATU3ALMI0 M HWHTEPOPETALMI0 HHPOPMALMK PAa3IUYHBIX BHUIOB U (opm
IIPE/ICTaBJICHHUS;

OLIEHUBATH JIOCTOBEPHOCTh MH(OpMaIUH;

HCIIOJIb30BaTh CPEICTBa MH(OPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTUN
B pCELICHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX 3a4ad
C coOmojeHueM TpeOOBaHUN 3PrOHOMUKHM, TEXHUKH O€30IacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX H OATUYECKUX HOPM, HOPM HMH(POPMALIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B Pa3IMUHBIX (opMmaTax ¢ yuy€ToMm
Ha3HAuYeHUs HMHPOpPMALMU U LEJIEBOM ayJuTOpUH, BBHIOMpPAs ONTUMAIBHYIO (opmy
IIPEICTABIICHNS U BU3yAJIM3aLUN.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe JeiiCTBHS:

OCYIIECTBIAThH OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKYA KOH(DIUKTHBIX CUTYallud U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOXO TOYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAaTbh U UCIOJB30BaTh IPEUMYILECTBA KOMaHIHOW U UHIUBHLyaJIbHON paObOThI;

BBIOMPATh TEMATHKY U METO/Ibl COBMECTHBIX ICUCTBUH € y4ETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEW Ka)KJI0T0 YeHa KOJUIEKTHBA,

OPUHUMATh LEJIM COBMECTHOM ESITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS 10 €€ TOCTUKEHUIO: COCTABJIATH IJIaH AEUCTBUN, PACTIPEAEIIATH POJIU C YIETOM
MHEHUW y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOr0 YYaCTHHKA KOMAaHIbl B OOLIMii
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

npemiaratb HOBBIC IIPOCKTHI, ONCHHWBATbL HWACH C IIO3MIOWK  HOBU3HEIL,
OPUTHHAJIbHOCTH, HpaKTPIIIeCKOP'I 3HAa4YUMOCTH,
OCYHICCTBIIATh MO3UTUBHOC CTPATCIHYICCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,



IMPOABJIATE TBOPUYCCTBO U B006pa)KGHI/Ie, OBITH HMHHUIIWMATUBHBIM.

PerynsitTuBHble YHUBepCcaJbHbIE Y4eOHbIE JeHCTBUA
Camoopranmsanms:

CaMOCTOSATENIbHO OCYIIECTBJISITh IIO3HABATEIBHYIO JEATENBHOCTh B 00JacTH
(GU3UKY U aCTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (hOPMYIUPOBATH COOCTBEHHbIE
3a]1a4H;

CaMOCTOSITENIbHO COCTaBIISATh IJIaH PEUICHUS] pacuETHBIX UM KauyeCTBEHHBIX 3aj1ad,
IUIaH  BBIMOJHEHUS TIPAKTUYECKOM paldoThl € Y4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMK1 y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieJ1aTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHHUBATbh NPUOOPETEHHBII OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULIUU B 00JacCTU (PU3HKH,
IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JCSITECIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJIa/ICTh HaBBIKAMH MO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHM;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH JiS OIEHKH CHUTYyallud, BHIOOpAa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHHS 10 UX CHIDKCHHIO;

PUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX MPU aHAIIU3E PE3YJIbTATOB JIEITEIIbHOCTH;

MPUHUMATD Ce0sl, MOHNUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3E PE3yIbTaTOB JIEATEIBHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mpomecce nocTMkeHHS JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI
1o (hpM3HKe I YPOBHS CpEHETo 00I1ero 00pa3oBaHus y 00yUJaroIIuXcsi COBEPIIICHCTBYETCS
IMOYUOHATbHBIN UHMETLIeKM,, TIPETOIaratoInid ¢(hOPMUPOBAHHOCTE:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS PA3BUTHUSI COOCTBEHHOM YMOIIMOHAIBHOU Cephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOLICH CTPEMJIEHHE K JOCTHKCHHUIO LEIH U
yCIIeXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JEHUCTBOBAaThb, HCXOIsl W3 CBOUX
BO3MOKHOCTEH;



SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IOHMMAaTh AMOLMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €r0 MPHU OCYLIECTBIECHUU OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COINEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAUBATh OTHOILIEHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh UHTEPEC U pa3peniaTb KOH(PIUKTHI.

ITPEAMETHBIE PE3YJIbTATDBI

K xoniy o0yuyenus B 10 kiacce npeamMeTHbIe pe3yJibTaThl HA YIITyOJIEHHOM YpOBHE
OTpaxaroT c(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

NOHUMATh pOJib (PU3UKU B DKOHOMHYECKOM, TEXHOJOTUYECKOH, IKOJOTUYECKOH,
COIMAJIbHON W JTUYECKOW cdepax MEsITeIbHOCTH YEIOBEKa, POJb U MECTO (HHU3UKU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MHUpa, 3HAYEHUE  OMHUCATEIbHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIIBHOW M MPOTHOCTHYECKOW (yHKIMI (usnyeckoi
TEOPUU — MEXAHHUKH, MOJICKYJSIPHOW (PU3UKKM U TEPMOJUHAMUKH, POJIb (PU3MUECKOI
TeOpuH B OPMUPOBAHUU NIPEJICTABICHUN O (U3MUECKON KapTUHE MUPA;

pazinyath YCJIOBUSI MPUMEHHMOCTH Mojelied (U3MYECKUX Tel U MPOIECCOB
(sBNEHUI): UHEPIIMATbHAS CUCTEMA OTCUETa, aDCOMIOTHO TBEPOE TENO, MaTepUaibHas
TOYKa, PaBHOYCKOPEHHOE [BIDKEHHE, CBOOOJHOE TmMajeHue, aOCOJIOTHO yIpyras
nedopMmaiiusi, aOCONMIOTHO YIPYroe W aOCOJIIOTHO HEYIPYTroe CTOJKHOBEHUS, MOJACIIH
rasa, *KUJIKOCTH U TBEPJIOTO (KPUCTAJUTMYECKOTO) TeJla, UJIealbHbIHN ra3, TOYSUHbIN 3apsi,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznuyaTh yCioBHsS (TpaHMIIbl, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHMMATh BCeOOIM XapakTep (QyHIaAMEHTAIbHBIX 3aKOHOB W OrPaHUYEHHOCTH
MCIMOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHITH MEXAHUYECKUE MPOILIECChl M SBJICHUS, UCIOIb3YSI
OCHOBHBIE TOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBIDKEHUA, (HOPMYJIbl KMHEMATHKU PaBHOYCKOPEHHOTO ABWKEHHS, MPeoOpa3oBaHUs
[Manunes ng CKOpOCTH U EpEMEIICHUS, 3aKOHbI HbI0TOHA, TPUHIIMIT OTHOCUTEIBLHOCTH
[anunes, 3aKkOH BCEMUPHOTO TATOTEHHUS, 3aKOHbBl COXPAaHEHUS MMITyJbca U
MEXaHUUYECKON PHEPTUH, CBA3b PabOTHI CWIIbI C U3MEHEHHEM MEXaHUYECKOW HHEPTHH,
YCJIOBUSI paBHOBECUSI TBEPAOrO Teja), MPU ATOM HCIOJIB30BaTh MaTEMaTUYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUA NPUMEHUMOCTH (DU3UYECKUX 3aKOHOB:
npeoOpazoBanuii ["anuiies, BTOporo u TpeThero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHaJIM3UPOBATh U OOBSICHATH TEIJIOBBIC MTPOIIECCHI U SIBJICHUSI, UCIIOIb3YysI OCHOBHBIC
nosioxkennst MKT u 3akoHBI MOJIEKYJISIpHON (DM3UKH U TEPMOAUHAMUKY (CBSI3b JaBJICHUS
WJICATIbHOTO Ta3a CO CPEOHEM KUHETUYECKOM DHEPTrUed TEIUIOBOrO JBHXKEHHUS U
KOHIEHTPALIMEN €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETUUECKOU

DHEPrUEW TEIJIOBOIO JIBMKEHHMS €ro 4YacTUll, CBS3b JABJIEHUS WACAJBbHOIO Tras3a
C KOHLICHTpAIUE MOJIEKYJI M €T0 TeEMIIEpaTypoid, ypaBHeHHEe MeHnaeneeBa—Kitanelpona,
MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUSI YHEPTUM B TEIUIOBBIX Ipolieccax),



IIPU 3TOM HCIIOJIb30BATh MATEMATUUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

AHAJIU3UPOBaTh M OOBSCHATH SJIEKTPUUYECKHUE SIBJIICHHS, HCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPAHEHUs AJIEKTPUYECKOro 3apsja,
3aKkoH KyJioHa, MOTEeHIHAIBHOCTD JIEKTPOCTATUYECKOTO MOJISA, PUHIUI CYIIEPIIO3ULIAN
AIEKTPUYECKUX ITOJIEM, IIPU 3TOM yKa3bIBasl YCIOBHs IPUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ NPAKTHYECKH Ba)XHbIE COOTHOWIEHHWA: 3aKkoHbl OMa Ui ydacTka Lenu |
JUIsL 3aMKHYTOM aiekTpuueckoi uemnu, 3akoH Jxoyns—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapajes s IEKTPOIIN3a);

OMHCHIBATh (PU3MYECKHE TIPOIECCHl W  SBJICHUS, WCIOJB3Yys]  BEIHMYHUHBL:
MEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJbC T€la U CUCTEMBI TEN, CUJIA, MOMEHT
CUJIbl, JABJEHUE, IOTCHIHMAIbHAS JHEPrUs, KUHETUYECKAS SHEPIrusl, MEXaHUYECKas
9HEprus, paboTa CHUJIbL, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, CHuja TSKECTH, CHUJia
YIOPYTOCTH, CUJIA TPEHUS, MOITHOCTb, YHEPTUSI B3aUMOJICUCTBHS Tena ¢ 3eMiIE BOIM3U
e€ MOBEPXHOCTH, PHEPrusi YNpyrou nedopManuivi MmpyKUHbI, KOJIUYECTBO TEIUIOTHI,
abcooTHas TeMmIiepaTypa Tena, padoTa B TEPMOJWHAMHKE, BHYTPEHHSISA HHEPTUs
UJICAIbHOTO OJHOATOMHOTO Ta3a, padoTa MIeabHOTO T'a3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJI wupeanbHOro TEIJIOBOrO  JABUTATENsS;  JJIEKTPUYECKOE  TOJIE,
HaIpsHKEHHOCTD JIEKTPUYECKOTO TOJ, HAIPSHKEHHOCTD IOJS TOYEYHOIO 3apsiaa WIH
3apsKEHHOTO 11apa B BAKYYME U B IUDJIEKTPUKE, MOTEHIIUAI AJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh ITOTEHIIMAJIOB, JICKTPOABUKYILASL CUJIA, CUJIA TOKA, HANPSKEHUE, MOLIHOCTD
TOKa, JJIEKTPUUECKAs] EMKOCTh IJIOCKOTO KOHJIEHCATOPa, COIIPOTUBIICHUE y4acTKa LEIH
C TMOCIENOBAaTEIbHBIM M IApPAUICNIbHBIM  COEOUHEHHEM PE3UCTOPOB, DHEPIHUsd
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBACHATH OCOOEHHOCTH NPOTEKaHUS (PUINYECKUX SBJICHHM: MEXaHUYECKOe
JBUKEHUE, TEIUIOBOE IBMKEHUE YaCTHUI] BEUIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, HUCHApeHHe, KUMCHHE W KOHJCHCAIWs, TUIABJICHHUE U
KpUCTAJLT3aIUA, HaIpaBJICHHOCTh TEIUIoNEepeaayH, AJIEKTPU3 AL Tell,
SKBUINOTEHIHAIBHOCTD IIOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

IPOBOJUTH UCCIICOBAaHUE 3aBUCUMOCTHU OAHOM (hM3HUECKON BETUYHHBI OT JIPYroi
C HCIIOJB30BAHMEM MPSAMBIX HM3MEPEHUM, INPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY,
(buUKCHUpOBaTh PE3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BUJIEC
rpa@ukoB ¢ Y4€TOM aOCOJIIOTHBIX MOTPEUIHOCTE W3MEpPEHUM, JenaThb BbIBObBI
10 Pe3yJIbTaTaM MCCIIEIOBAHUS,

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEJIUYWH, MIPU ITOM BHIOUpPATh
ONTUMAJIbHBIA METOJ W3MEpPEHHs, OIICHUBaTh AaOCOJIOTHBIE W OTHOCUTEIIHHBIC
MOTPEIIHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOAUTL OIBITBI II0 IPOBEPKE INPEIIOKEHHOW TUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh MOTYyUYEHHbIE
pe3yJIbTaThl U AeJaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON TUIIOTESbI;

coOmro1aTh paBuiIa 0€30MacHOTo TpyAa MPU NPOBEICHUN UCCIIEI0BAHMI B paMKax



y4eOHOIr0 3KCHEPUMEHTA, MPAKTHUKyMa W Y4YEOHO-HCCIIEJOBATENIbCKONM W NPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAaHUEM M3MEPUTENbHBIX YCTPONCTB U J1a00paTOPHOTO
000pyI0BaHUS;

pemarh pacdy€THBIC 3a7addl C SBHO 3aJaHHOW W HESBHO 3aJaHHOU (DHU3MYECKOU
MOJIEJIbIO: Ha OCHOBAHUU aHaJIM3a yCIOBHUs 00OCHOBBIBAThH BBIOOP (M3UUYECKOM MOJIENH,
OTBEUAIOLICH TpeOOBaHUAM 3a/1a4l, IPUMEHATH (GOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
nocTynarbl (PU3MYECKUX TEOPHM MPH HCIOJb30BAHUM MAaTEeMAaTUYECKUX METOJIOB
pelmieHuss 3agad, MPOBOJWUTH pPAcdy€Tbl HA OCHOBAHMM HMMEIOLIUXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3YJIBTATHI H KOPPEKTUPOBATH METO/IbI PEIICHHS C YUYETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemiaTh KayeCTBEHHBIE 3a/layd, TPEOyIoIlWe NPUMEHEHHs 3HAaHUW W3 Pa3HbIX
pa3zenoB Kypca (GU3MKH, a TakKe HWHTETpali 3HAHUW W3 JAPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 IIMKJAa: BBICTPAMBATH JIOTUYECKYIO LEMOYKY pacCyKICHUN
C OMOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHE SIBJICHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA I OOBSCHEHHS OCHOBHBIX INPUHLHUIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHUX YCTPOMCTB MU TEXHOJOTMYECKHUX
IIPOLIECCOB;

MPUBOANTH MPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOekKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

aHAJIM3UPOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOU
NEATEIbHOCTH YEJIOBEKa, CBS3aHHOW C (PU3MYECKHMMM IpOIecCaMH, C MO3ULUN
HKOJIOTUYECKOIN 0€3011aCHOCTH, TPEACTABICHHUI O PALIMOHAIEHOM MPUPOIONOJIb30BaHUH,
a TaK)Ke pa3yMHOM UCIOJIb30BAaHUU JTIOCTHXKEHUI HayKU U TEXHOJIOTUI JJ1 AAJIbHEUILIEro
Pa3BUTHS YETIOBEUECKOT0 OOIIECTBRA;

MPUMEHATh pa3IinyHble CcHocoObl paboThl ¢ uH(poOpManuen (puznYecKoro
COJIEpKaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJIOTMHM JUIsl IIOMCKA,
nepepaboOTKM M TOPEeabABICHHUS Yy4eOHOM W HAyYHO-TIOMYJSIPHOW HH(POpPMALINH,
CTPYKTYPUPOBAHHMSI W MHTEpIIpETAlMd WH(QOpMalUU, TOJYYEHHON W3 pa3IudHbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJydYaeMyt0 MH(POPMAILIMIO U OLICHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOLMXCS 3HAHUH, TaK M HA OCHOBE aHaJIN3a HICTOYHUKA
UuH(pOpMaLINH;

OPOSBIISITH OPraHU3AIMOHHBIE W TO3HABATENbHBIE YMEHHSI CaMOCTOSITEIBHOTO
NpUOOpPETEeHUs] HOBBIX 3HAHUW B TMPOILIECCE BBHINOJHEHUS NPOEKTHBIX W Yy4eOHO-
HCCIIeIOBATENIbCKUX PadoT;

paboTaTh B IpyIle C UCIOIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBATh
paboTy Trpynmbl, panUMOHAIBHO pacOpelessiTh JeATeIbHOCTh B HECTAaHAAPTHBIX

CUTYalMsIX, aJI€eKBATHO OLIEHUBAThH BKJIAJl KAJKJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE
paccMaTpuBaeMoil poOIeMbl;

OpOSABJISATH MOTHBAIMI0O K  Oyaymed npodecCHOHaIbHOM — IeSITeIbHOCTH
M0 CHENUATBHOCTIM (U3UKO-TEXHUUECKOTO MTPOQHIISL.



K xoniry o6ydyenus B 11 kiacce mpenMeTHbie pe3yibTaThl Ha YIITyOJIEHHOM YPOBHE
OTpaXkaroT c(POPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUM:

INOHUMAaTh poOJib (PU3MKU B HKOHOMUYECKOM, TEXHOJOTMYECKOW, COLMAIBHON U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMUH B MPAKTUYECKOU IEATEIIBHOCTH YEI0BEKA U
JaJbHENIIIEM Hay4YHO-TEXHHUYECKOM pa3BUTHUH, 3HAYCHUE ONMCATEIIbHOU,
CHUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTEIBPHOW M MPOTHOCTHYECKON (DyHKUIMU (uandeckon
TEOPUU — DIIEKTPOAVHAMUKH, CHIELUAJIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
¢busuky, poab Gu3NYecKo Teopuu B (HOPMHUPOBAHUU TMPEICTABICHUNA O (PU3NUECKOU
KapTHHE MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE;

pa3nuyaTh YCIOBUS MPUMEHUMOCTH MOJENeH (PU3NYECKUX Tell U TMPOIECCOB
(sABJE€HUI1): ONHOPOJHOE  DJIEKTPHUUECKOE M  OJHOPOAHOE MAarHUTHOE  IOJIS,
rapMOHHUYECKHE KOJIEOAHUsI, MAaTE€MaTUYECKHM MAasTHUK, WICAJIbHBIM MPYKUHHBINA
MasTHUK, TAPMOHUYECKUE BOJIHBI, UICATbHBIA KOJIEOATENbHBIA KOHTYpP, TOHKAs JIMH3A,
MOJENEN aTOMa, aTOMHOTO sIIpa U KBAHTOBOM MOJEIIH CBETA;

paziuyuath yciaoBus (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMATh BCEOOUIMI XxapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OIPaHUYEHHOCTb
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AHAJIU3UPOBATh U OOBACHSTH JIEKTPOMArHUTHBIE MIPOLIECCHI U SBJICHUS, UCIIOIb3YS
OCHOBHBIE TIOJIOKEHUsS M 3aKOHBl OJJIEKTPOJAVMHAMUKMA U CIECHHAIBHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsijia, cuiaa Ammepa, cuia
JlopeHnia, 3aKOH BJIEKTPOMAarHUTHOM HWHAYKUMM, mpaBuiao Jlenma, cBa3p JIJIC
CaMOMHIYKIIMM B DJIEMEHTE DJIEKTPUUYECKOU LIENMU CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIAThI CIEIUATBHON TEOPUHM OTHOCUTEIILHOCTU DUHIIITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAaHTOBBIE MPOLIECCHI W SIBJIEHUS, HCHOJIb3YS
MOJIOKEHUS! KBAHTOBOM (pU3MKH (ypaBHeHUE DiHIITENHA 1151 poTtoaddexTa, nmepBblil U
BTOpOM mocTynaTel bopa, mpuHIMI COOTHOLIEHUs HeomnpenenéHHoctei I'eiizenOepra,
3aKOHBI COXPAHEHHUs 3apsAJ0BOTO U MAaCCOBOT'O YHCENI U DHEPIUM B SAEPHBIX PEAKLUAX,
3aKOH PaJMOAKTUBHOIO pacnajia);

ONMMCHIBATh (PU3MYECKHE MPOLECChl M  SIBICHUS, MCHOJb3YySd BEJIMYUHBIL:
HaINpsHKEHHOCTh  AJIEKTPUYECKOTO  MMOJSA, IMOTEHHHAT DJIEKTPOCTATUYECKOrO  TOJIA,
Pa3HOCTh MOTEHLUHMAIOB, JJIEKTPOABWXKYINAS CHJIA, WHAYKUUS MAarHUTHOIO IIOJI,
MAarHuTHbBIA TOTOK, cwia AMIepa, HWHAYKTUBHOCTb, JJEKTPOJABMXKYIIAA CHIIA
CaMOMHIYKIIMM, DHEPTHSI MAarHUTHOTO TOJIA NPOBOJHHUKA C TOKOM, PEJATUBUCTCKUN
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTUs MOKOS CBOOOJHON YaCTHUILIbI, SHEPTUS U UMITYJIbC
(GbOoTOHA, MacCOBOE YUCIIO U 3apsifl A1Ipa, SHEPTUS CBA3M SAPa;

OOBSACHITH OCOOEHHOCTH TMPOTEKaHUS (PU3NUYECKUX SIBICHHM: AJIEKTPOMArHUTHAS
WHIYKITUS, CAMOWHIYKIINS, PE30HAHC, UHTEPPEPECHIMSA BOJIH, TUGPAKINS, AUCTICPCHS,
MOJIHOE€ BHYTPEHHEE oTpaxkeHue, (orornexkrpuueckuit 3¢dext (dhotodrddexr), anbda-
u Oera-pacmansl sjaep, TaMMa-u3aydeHue sjaep, pu3ndeckne NPUHIMIBI CIICKTPAITBHOTO
aHaju3a v paOoThI Jia3epa;

OTIpeIeNATh HAMPaBICHNE MHAYKIIUN MAarHUTHOTO TOJISl IPOBOAHUKA C TOKOM, CHJIBI



Awmnepa u cuibl JIopeHna;

CTpPOUTh H300paXe€HUE, CO37aBaeMO€ IIOCKUM 3€pPKajoM, TOHKOW JIMH30W, H
PaCCUHUTBIBATh €TI0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIAralOIIMe aCTPOHOMHUYECKUE TTOHATHUS, TEOPUUA U 3aKOHBI
JUIsl aHalin3a W OOBSCHEHHS (PU3WYECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3AX,
B 3BE3/THBIX CUCTEMAX, B MEKTATAKTUICCKOM Cpejie; TBMKEHUS HEOSCHBIX TEJl, YBOJTFOITUU
3BE31 U BeeneHHow;

MIPOBOJIUTH UCCIICTOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BETUYNH C UCITOJIH30BAHUEM
NPSIMBIX U3MEPEHHM, TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3HUYECKHX BEJIMYMH B BHIE TpaduKOB C yUETOM
aOCOJIFOTHBIX ~ TMOTPEIIHOCTEH M3MEPEeHWH, JejaTh BBIBOALI IO  pe3yjibTaTaM
WCCIICTOBAHNS;

MPOBOAUTL KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYMH, NMPU ITOM BHIOUPATh
ONTUMAJbHBIA METOJT W3MEpPEHHUs, OIICHUBATh AaOCOJIIOTHBIE U OTHOCUTEILHBIC
MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHNUN;

MPOBOJIUTh OMNBITBI MO TMPOBEPKE MPEIJI0KEHHOW THUIOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh MOTYyUYECHHbIC
pPEe3yJIbTAThI U J€JaTh BBIBOJI O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

ONKMCBHIBATh METO/IbI MOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

co0JiroAaTh MpaBuiia 0€30MacHOro TPyAa MPU MPOBEJACHUN UCCIIEIOBAHUI B paMKax
y4eOHOr0 HSKCIIEPUMEHTa, MPAKTUKyMa W Yy4eOHO-HUCCIIEIOBATEIILCKON M TMPOEKTHOU
JEATEIIbHOCTH C WCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB U J1aOOPaTOPHOIO
000pyI0OBaHUS;

pemiath pacuy€THbIC 3aJa4yd C SIBHO 3aJlaHHOM U HESABHO 3aJaHHON (PU3UYECKOU
MOJIETIbIO: Ha OCHOBAHUU aHAJIM3a YCIIOBUS BHIOMPATh (M3MUECKUE MOJICIH, OTBEYAIOIINE
TpeOOBAHMIM 3aJa4M, MPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bU3MYEeCKUX TEOpUil MPHU UCIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEUISHUs 3ajad,
IIPOBOJIUTH PACUYETHI HA OCHOBAaHUU UMEIOLINXCS JaHHBIX, AHATU3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELICHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHbIE 3a/laud, TpeOylolue MPUMEHEHUs 3HAHUW W3 Pa3HBIX
paszenoB Kypca (uU3MKH, a TakKe HWHTErpallud 3HAaHUW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA: BBICTPAUBATh JIOTMYECKYIO LEIMOYKY PacCyKJICHUN
C OMOPOY Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

WCIIOJIH30BaTh TEOPETHUYECKUE 3HAHUS NJs1 OOBSICHEHWUS OCHOBHBIX MPHUHITUIIOB
paboThl WU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PHU3UKOB
B Pa3BUTHUE HAYKH, B OOBICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU
1 TEXHOJIOTHU;

aHAJM3UPOBaTh M OIICHUBATh TOCIEACTBUS OBITOBOM W TMPOU3BOJICTBEHHON
NEATeIbHOCTH YeJIOBeKa, CBA3aHHOW C (U3WYECKUMHU TIPOIECCaMM, C TIO3MIUI
IKOJIOTHYECKOM O€30MacCHOCTH, IPEACTABJICHUI O PAIIMOHATILHOM MIPUPOIOTIONB30BAHIH,



a TAK)K€ PA3yMHOM HUCIIOJIb30BAHUY JOCTUKEHUN HAYKHU U TEXHOJIOTHUM [T JaJIbHENIIErO
Pa3BUTHS YEJIOBEUYECKOI0 00IIECTBA;

OPUMEHATh pa3luyHble CrnocoObl paboTel ¢ uHpOpMammen QU3NIECKOro
COJIEp)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HWHOOPMAIMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCHOJB30BATh COBpPEMEHHBbIE MH()OPMAIMOHHBIE TEXHOJOTUU IS MOMUCKA,
nepepaboTKi ¥ TPEAbSBICHHUS YYeOHOH ©W HAYyYHO-TIOMYJISIPHOM WH(MOpPMAIIH,
CTPYKTYPUPOBAHMUS W MHTEpIIpETAlMd HUHPOpPMAllUU, TMOJYYEHHONH W3 Pa3IUYHBIX
WCTOYHHUKOB, KPUTHYECCKU aHATU3UPOBAThH MOJy4aeMyt0 HHGOPMAIINIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHU, TAK M1 HA OCHOBE aHAJIN3a UCTOYHHUKA
uHpopManuu;

MPOSIBIIATh OPraHU3AIMOHHBIE W IIO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIBLHOIO
MPUOOPETEHUS HOBBIX 3HAHWI B IMPOIECCE BBIMOJHEHUS MNPOEKTHBIX U Y4EOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B rpymnre ¢ UCMOJTHEHUEM PA3IUYHbIX COIMATILHBIX POJICH, TIIIaHUPOBATh
paboTy TpyIIbl, pPAIUOHAIBLHO pPACHpPENENsiaTh NEATebHOCTh B HECTaHAAPTHBIX
CUTyalusX, aJleKBaTHO OLIEHMBATh BKJaJ Ka)KOTO U3 YYaCTHUKOB IPYMIbI B PEUICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

MNpOSIBJISAITE  MOTHBALMIO K  Oyaymiedl  mpodeccHOHanbHON — AesTENbHOCTU
M0 CTEIHAIBHOCTAM (DPU3UKO-TEXHUYECKOTO MPODUIISL.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHoOe copepxaHue
/11 4acoB 0o0ydJaronmxcs

y4eOHOr0 npeaMeTa

Pa3znen 1. Hayunblii MeTOa I

O3HAHUS IPUP

04bI

11

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®duznka — pyHIaMEeHTalbHAs HAyKa

o ipupone. HayuHblii MeTO1 O3HAHUSA
U METOJIbI UCCIIeIOBAaHUS (PU3NIECKUX
SIBJICHUU.

DKCIEPUMEHT U TEOPHs B MPOLIECCEe
no3HaHus npuposl. Hadmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnioco0bl u3MepeHus pu3ndecKux
BEITUYHH (aHAJIOTOBBIC U ITU(POBHIC
U3MEpUTETbHBIE IPUOOPHI,
KOMITbIOTEPHBIE JATUNKOBBIC CUCTEMBI).
[TorpentnocTn u3MepeHuit HU3NIECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHAS).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIPOLIECCOB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEJIO, UcaTbHAas
J)KUJIKOCTh, UJ€AJIbHBIN a3, TOUYCYHBIN
3apsin). ['unoresa. Guznveckuii 3aKoH,

VYyacTtue B IUCKYyCCUU O POJIU
¢uznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 001LEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPECTaBICHUI
O MPUPOJIE.

N3ydeHune NoHITUN «TUIIOTE3a»,
«puznueckuii 3aKoH», «puznueckas
TEOPUSD».

PaccMmoTpeHnue rpaHul NpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHMe U3MepeHui GU3NIeCKuX
BEJIMYMH MPU MOMOIIY aHAJIOTOBBIX U
U(QPOBBIX U3MEPUTETHHBIX TPHOOPOB,
HaIrpumep, Ipu U3MEPEHUH CUJIbI TOKA U
HaIPSDKEHUS B LEMU OCTOSTHHOTO TOKa
IIPU TOMOIIY aHAJIOTOBBIX U LHHU(POBBIX
U3MEPUTEIBHBIX TPHUOOPOB.




IPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON NEATEIHOCTH JIFOJIEN

OcBoeHHE CIIOCOOOB OIICHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHHE OCHOBHBIX TPUEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HanpUMep, IpU U3MEPEHUN PU3UIECKIX
BEJIMYUH TIPH TTOMOIITH KOMITBIOTEPHBIX
JATYNKOB

Htoro no paznerny 6
Pa3nen 2. Mexannka
2.1 | Kunemaruka 10 Mexanndyeckoe JBMKEHHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCHUTEIIBHOCTH MEXaHUYECKOTO
nBrkeHus. Cucrema oTcyéTa.

[Ipsimast u 0OpaTHast 3aJ1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHON TOUYKH,
€ro MPOEKIUU HA OCU CUCTEMBI
KoopauHat. Tpaekropus.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MaTEpUaIbHOM TOUKH, UX
IIPOEKLIHUH HAa OCH CUCTEMBI KOOPJIUHAT.
CrnoxxeHue nepeMereHnui U CI0KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUYKECHUE.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUS U MyTH MaTeprUabHONW TOUKHU
OT BPEMEHH U UX TPaUKH.

MTHOBEHHOU CKOPOCTU U YCKOPEHHUS
T€Ja, B TOM YUCJIE YCKOPEHUS
CBOOOHOTO MaJIeHUs, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3NYeCKUMU BeTUINHAMU (ITyTH

OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JBIKEHUH, TIEpHOJia OOpaIieHus
KOHHYECKOTO MAasITHUKA OT €r0
MapaMeTpPOB) U OTBITOB MO IPOBEPKE
MPEIJIOKEHHON THUITOTE3bI

MIPU U3YYEHUU PAaBHOYCKOPEHHOTO
MPSMOJIMHEUHOTO JBUXKCHHUS, IBUXKCHUS
Tesa, OPOIIEHHOTO TOPU3OHTAIBHO,
JIBU>KEHUS T€Ja 1O OKPY>KHOCTH

C MOCTOSIHHOM 110 MOJYJIFO CKOPOCTHIO.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTENBHBIX NOTPELTHOCTEN




CBobOoHOE TazieHne. Y CKOpeHue
cBOOOAHOTO MajieHus. J[BrkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOPEHMS MAaTEPUAIIBHON TOUKH

OT BPEMEHH U UX IPAPUKH.
Kpusonunennoe nsmxenue. /[prmxenune
MaTEepUAIIBHON TOYKH IO OKPY’KHOCTH.
YrnoBas v nuHEHHAas CKopocTh. llepuon
Y 4acToTa oOpaleHus.
LenTpocTpemurenbHOe (HOPMAILHOE),
KacaTellbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHudeckue ycTpoucTsa u
TE€XHOJOTUYECKHUE MPOLECCHI:
CIUIOMETp, ABMKEHUE CHAPSIIOB,
LIETHBIE, IeCTEPEHYATHIE U PEMEHHBIE
nepeaayu, CKOpOCTHbIC TUPTHI

U3MEpPEeHUI (PU3NUECKUX BEITHYUUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
W3ydeHne Moaeny CUCTEMBI OTCUETA,
CpaBHEHUE yTEU, TPACKTOPHU,
CKOPOCTEN ABMKEHUS OJJHOTO U TOTO K€
T€JIa B Pa3HBIX CUCTEMaX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
HUCCIEeIOBAaHMUS IBMKCHUIA.
PaccMmoTpeHnue npeenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JIBH>KECHUH C UCITOJIb30BAHUEM
MEXaHU3MOB, U3yUYEHUE
npeoOpa3oBaHusl YIIIOBOM CKOPOCTU

B PELYKTOpE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

MIPU JBUKEHUU IO OKPYKHOCTH.
Peuienne pacy€THbIX 3a/1a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEIBIO C
UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopMyJ1 KHHEMaTUKH.

Peliennie kauecTBEHHBIX 3a/1a4,
TPeOYIOLIUX MPUMEHEHU S 3HAHU N

M0 KHHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHLIMIIA
JIEUCTBUS COUAOMETPA, LICTIHBIX,




niecTepEéHYaThIX U peMEHHBIX TIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABMKCHUS CHAPSIJIOB.
OnpeneneHue ycaoBUd IPUMEHUMOCTH
Moenel GU3NIeCKUX TeJl ¥ TPOIIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JIBHXKCHUE,
CBOOOJTHOE MaJICHHE.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIN3 MEXaHUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
KUHEMATHUKU: OTHOCUTEIbHOCTD
MEXaHUYECKOTO JBIKEHUS, POPMYJIIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO
JBIKEHUS, peoOpazoBanus [ anues
JUJIs CKOPOCTH U TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonorunii

pu padboTe ¢ T0NOJIHUTETbHBIMU
HMCTOYHUKAMU WH(OpMAIINH 110 TEME,
X KPUTUYECKUHN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.

[Tpunuun otHocutensHOCTH ["anunes.

HeunepuuanbHble CUCTEMBI OTCUETA
(ompenerieHne, MPUMEDBI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJICMCTBYIOIIEH CUJI U
K03 duLIeHTa TPEHUS CKOIbKEHUS,
MPOBEJICHUE UCCIICIOBAHUS
3aBUCUMOCTEH (PU3NIECKUX BETHUNH




Macca tena. Cuna. [IpuHuun
CYyHEPIO3ULINY CHUII.

Bropoiu 3akon HeroToHa

JUISL MATEPUATIBHOW TOUYKH.

Tperuii 3akoH HeroToHa 1151
MaTepUAIIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh I'PAaBUTALIMOHHOM 1
WHEPTHON MacCBhl.

Cuna TsiKxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOOIHOTO MaJIEHUS OT BHICOTEI

HaJl TOBEPXHOCTHIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kerepa.

[TepBast kocMu4€eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, 1BMXKyIIerocs ¢ yCKOpEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS U CUJIa TPEHUS
nokos. Koagdumuent tpenus. Crma
CONIPOTUBJICHUS TIPH JBUKCHHUU Tejia

B )KMIKOCTH WJIH ra3e, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCHUTEIIBHOTO
JIBUKEHUS.

JaBnenue. ['napocrarndeckoe
napienue. Cuna Apxumena.
TexHuueckue ycTpoucTaa

(cuJ1 ynpyrocTu, BO3HUKAIOIIUX

B MPYKMHE U pE3MHOBOM 00paslie,

OT uX JepopMaIvin) v OINBITOB

10 IPOBEPKE MPEATI0KEHHON TUITOTE3bI
IIPU U3yYECHUH JIBUXKEHUS OpycKa

M0 HAKJIOHHOM TJIOCKOCTH, JBUKEHUS
CHUCTEMBI CBS3aHHBIX T, AehOpMAITHH
TeJL.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN
U3MEPCHUI (U3HUCCKUX BETHYNH.
OueHka rpaHul] NOTPEIIHOCTEN.
HccnenoBanue MBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TIOCKOCTH

C MePEMEHHBIM KOA(PDUITMIEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha Bally C TPEHUEM.
HaOmronenne a1BuKeHUS TN

B MHEPITUATBHBIX U HCMHEPIIHATBHBIX
CUCTEMax OTcuéTa, HarpuMep, KaueHus
JBYX IWJIMHIPOB WU IIAPOB Pa3HOM
MacCChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJILHO HEMHEPIIUATILHOMN
CHUCTEMBI OTCUETA.

N3yuyenune 1eHTpOOSIKHBIX MEXaHU3MOB.
CpaBHeHHE CHJI TPEHUS MTOKOS, KaueHUs
U CKOJIBKECHHUSI.




N TCXHOJIOTHYICCKUC ITPOLCCCHI:
IIOAIMINITHUKH, IBUKCHUC
HCKYCCTBCHHLIX CIITYTHUKOB

Pemenune pacu€THbIX 3a1a4 C IBHO
3aJITaHHOM U HESBHO 3aJIaHHON
buznyecKoi MOAeNbIo

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KUHEMATHKHU U THHAMUKH.
Pemienne kauecTBEHHBIX 3324,
TpeOyIOMMX NPUMEHEHUS 3HaHUN

110 KHHEMATUKE U TMHAMUKE.
OObsicHEHUE YCTPONCTBA U TPUHIUTIA
JEUCTBHUS TOJIINITHUKOB.

OOBbscHEHNE ABUKEHUSI UICKYCCTBEHHBIX
CILyTHUKOB.

Onpenenenue ycIoOBANM IPUMEHUMOCTH
Mozelnel (PU3nYecKux Tes U MPOoIIeCCOB
(s1BeHU): MHEpLUATIbHAS CUCTEMA
OTCYETa, MaTepUajIbHas TOYKA,
a0COJIFOTHO ynipyras aepopmariusi.
Brinonxnenue yaeOHbIX 3aaHUN

Ha aHAJIN3 MEXaHUYECKUX MPOILIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHHUI U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MPUHIUI OTHOCUTENBHOCTH [ "anuies,
3aKOH BCEMUPHOTO TATOTEHUS.

PaboTa B rpynmax npu o0CyXJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hanpumep, o Teme «JIBuxeHue

B IIPUPOJIE»)




2.3

Craruka TBEPAOTO
Tena

AGCOIOTHO TBEPOE TETIO.
[TocTtynarenbHOE 1 BpallaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIBHO OCH BPAIICHUS.
[Ineyo cunbl. CiioXkeHue CHil,
MPUWIOKEHHBIX K TBEPIOMY TEITY.
LlenTp TsKECTH TETA.

VY cioBust paBHOBECHS TBEPJIOTO TENA.
YcronunBoe, HEYCTOMYUBOE,
0e3pa3TuyHOoe paBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MPOLIECCHI:
KPOHILUTENH, CTPOUTEBHBINA KPaH,
pemeTyarbie KOHCTPYKLUU

[IpoBeneHne nccienoBaHus yCIOBUI
PaBHOBECHS TBEPJIOTO TEJIA, UMEIOILETO
OCh BpalICHUs; KOHCTPYHUPOBaHUE
KPOHIITENHOB U PACYET CUJT YIPYTOCTH;
M3Yy4YEHHE YCTOMUYUBOCTH TBEPJIOTO TEIIA,
HMMEIOIIETO IUIOMIAJIb OTOPHL.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bU3nYECKON MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyJ CTaTHKHU.

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAHUM

10 CTaTHKE.

OOBsicHEHHE YCTPOMCTBA U MPUHIIUIIOB
JICVCTBHS KPOHIITENHA, CTPOUTEIBLHOTO
KpaHa, peméTyaThbIiX KOHCTPYKIUH.
Onpenenenue ycioBUil TPUMEHUMOCTH
Mojenel GU3nIECKUX Te: aOCOIFOTHO
TBEPIOE TENO.

Brlinonnenue yueOHbIX 3aaHUi

Ha aHaJIN3 MEXaHUYECKHUX MPOLIECCOB
(sIBJIEHMIT) C UCTIOJIb30BAHUEM
OCHOBHBIX IMOJIOKEHUI U 3aKOHOB
CTaTUKU: YCIIOBUSI PABHOBECHUS TBEPIOTO
Tena




2.4

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC
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Nmnynbc MmaTepuanbHON TOYKH,
CHUCTEMBI MaTEpPUAIbHBIX TOUEK. LIeHTp
MacC CUCTEMBI MAaTEPUAJIbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
NmMnynbce cuibl 1 ©”3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE OBMKCHUE.

MoMeHT nmnyJibca MaTEpUaIbHON
Touku. [ [pencraBnenue o coxpanenun
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
TTOJISIX.

PaboTa cuibl Ha MaJIOM M Ha KOHEYHOM
nepeMerieHnd. ['paduueckoe
peacTaBiIeHUEe paOOThI CUJIBL.
MoOUIHOCTh CHUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
TO4KHU. Teopema 006 U3MEHEHUHN
KUHETHUYECKOU IHEPTUU MaTepUATTbHOU
TOYKH.

[ToTeHManbHBIE U HEIOTEHIIUATBHBIE
cunsl. [loTeHIIManbHas SHEPTUsl.
[ToTeHuManbHas SHEPTUA YIIPYTO
neOpMUPOBAHHOMN NPYKUHBI.
[ToTeHumanbHas SHEpPrus Tena

B OJTHOPOJTHOM I'PaBUTALIMOHHOM II0JIE.
[ToTeHuManbHas SHEPrus Teaa

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITYJIbCa TeJla, KHHETUYECKOU U
ITOTEHIUAJIBHOW DHEPIUM Tena,
MOUIHOCTH CHUJIBL, IPOBEJICHUE OIBITOB
10 IPOBEPKE MPEMIOKEHHON TUITOTE3BI
IIPU U3YYEHHUH PaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JBUKECHUS U
B3aMMO/JICHCTBUS TEI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpEeHUM (PU3NUECKUX BETHYUH.
OneHka rpaHul NOTPEIHOCTEN.
IIpoBeneHue 3kcriepumMenTa 1no
CPABHEHUIO U3MEHEHHUS UMITYJIbCa Tela
C UMITYJIbCOM CHUJIbI, ”3MEHEHUS
MOTEHIIUAIBHOU YHEPTUU TIPY>KUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne COXpaHEHUS! UMITYJIbCA
MIpU yIPYroM B3aUMOJEHCTBUH,
COXpPaHEHUS SHEPTUH MPU CBOOOTHOM
MaJICHUN.

Omnpenenenue pabOThl CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKIIOHHOMN
MJIOCKOCTH.

HaGmronenue u 00bpACcHEHNE
PEaKTUBHOTO IBUKEHUS.

Pemienne pacu€THbIX 3a/1a4 C SIBHO




B IPAaBUTAL[MOHHOM I10J1€ OJHOPOIHOIO
mapa (BHyTpH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTbs KocMHUYECKask CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATIBHBIX CHII

C U3MEHECHUEM MEXaHUYECKOU DHEPTUU
CUCTEMBI TeJI. 3AKOH COXPaHECHUS
MEXaHUYECKON YHEPTUH.

Yrpyrue u HeyIpyrue CTOIKHOBEHHUS.
YpaBHenue bepHymum 1iid uaeanbHON
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuyeckue yCcTponcTBa v
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
IUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHHE
Ha KOHbKax

3aJITaHHOM U HESIBHO 3aJaHHON
buznyecKoi MOAeNbIo

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJTT MEXaHUKHU.

Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

110 MEXaHUKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUACTOJIETA, TUPOCKOTIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHUsl HA KOHbKaX.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U MPOIECCOB
(ssBIIEHMI ): aOCOTIOTHO YIIPYroe u
a0COJIFOTHO HEYNPYroe CTOJKHOBEHHS.
Brinonxnenne yaeOHbIX 3aaHUN

Ha aHaJIU3 MEXaHWYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXpPaHEHUS] B MEXAHHKE: 3aKOHBI
COXpaHEHUS UMIYJIbCa U MEXaHUUECKOM
DHEPTUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKOM YHEPTrun
Tena.

Hcnons3oBanue | T-rexHonoruii npu
paboTe ¢ AOTIOTHUTEIIbHBIMU
MCTOYHUKAMU UH(POPMALIUU 11O TEME,




UX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny
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Pasznen 3. MoJiekyJsipHasi pu3uka 4 TEPMOIMHAMHUKA

3.1

OcCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
kuHeTtnueckout Teopun (MKT), ux
omnbITHOE o0ocHOBaHue. uddyzus.
BpoyHnoBckoe nBukeHune. Xapakrep
JBU>KCHUS U B3aUMO/ICHCTBUS YaCTHI]
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOVMCTB BEIIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pasmepsl MOJIEKYJ (aATOMOB).
KonunuectBo BeniecTna.

ITocrosnnas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenbcns.

Mojenb nieanbHOro ra3a

B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH:
YaCTHUIIBI Ta3a JIBIXKYTCSI XaOTUUECKHU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
['a30BbIC 3aKOHBI. YpaBHEHUE
MenneneeBa—Knanelipona. AGCoIrOTHAS
Temmneparypa (IKana TeMreparyp
KensBuna). 3akon JlanbroHa.

[IpoBeneHne n3MEpEHH MapaMeTPOB
rasza, IpOBEJCHHUE UCCIICIOBAaHUN
3aBUCUMOCTEN (PU3NUECKUX BETUYHH U
OTBITOB IO MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bl IPU W3YUYECHUHN YCTAHOBIICHHS
TEIJIOBOTO PABHOBECHS U U30IPOLIECCOB
B rasax.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEPEeHUM (PU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEMIHOCTEN.
DKCliepuMEeHTalIbHas IPOBEpPKa
YpaBHEHUS COCTOSIHUS UI€ATIbHOTO Ta3a.
N3yuenne Mojenei: NBUKEHUS YaCTHII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
onbITa [IITepHa, KpUCTAITNYECKUX
PEIETOK.

Pemienue pacu€THbIX 3a/1a4 C ABHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(bU3NYECKOM MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 MOJIEKYISIPHOMN (PU3UKH.
Peuienne kaueCcTBEHHBIX 3a/a4,




N3onpoueccsl B uACaIbHOM rase

C IMMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBsi3b MEXKTY JIaBJICHUEM U CPEIIHEU
KUHETUYECKOU SHEPTUEH
MOCTYMATEIBLHOTO TEIUIOBOTO IBUKECHUS
MOJIEKYJI UJI€ATIbHOIO ras3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU UICATHHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI

CO CpeHEe KUHETUYECKON dHEpruen
MIOCTYIIATEIBHOIO TEILIOBOT'O IBUKEHUS
€€ 4acTHulL.

TexHuyeckue ycTporcTa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
TEPMOMETp, OApOMETP, OJIyUECHHE
HAaHOMaTEpHUAJIOB

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

0 MOJIEKYJISIPHOU (DHU3HUKE.
OOBbsicHEHUE YCTPOMCTBA U TPUHIMIIA
JEUCTBUS TEPMOMETPA, OapoMeTpa.
OOBbsiCHEHUE TOTYUECHUS
HaHOMAaTepHUaJoB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
Moienel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IEHUI): MoJieniel ra3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJICATBHOTO rasa.

Brimonnenue ydeOHBIX 3a1aHUN

Ha aHaJIU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (DU3UKU: CBS3H JABICHUS
HJICaJIbHOTO Ta3a Co CpeaHEn
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBMKCHUSI M KOHLICHTPALUEHN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpeOHEW KNHETUYECKON SHEpPrueu
TETJIOBOTO ABMKEHUS €r0 YacCTHIl,

CBSI3b JABJICHUS UICATBHOTO ras3a

C KOHLICHTPALMEN MOJIEKYJ U €TO
TEeMIIEpaTypoy, ypaBHEHUE
MenneneeBa—Kianeiipona




3.2

TepmoanHamuka.
TemnoBbIe MaINHEL
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Tepmoaunamuueckas (T/]) cucrema.
3ajaHue BHEIIHUX YCIIOBUN

TSl TEPMOJAMHAMUYECKON CUCTEMBI.
BHeninue v BHyTpeHHUE apaMeTPBhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEJJHHE 3HAUEHUS
BEJINYMH, OMKCHIBAIOLINX €€ COCTOSIHUE
Ha MHUKPOCKOITUYECKOM YPOBHE.
Hynesoe Hayano TepMoInHaMHUKH.
Camonpoun3BoJibHAs penaKcanus
TEPMOJUHAMUYECKON CUCTEMBI

K TEIJIOBOMY PABHOBECHIO.

Mopens naeajprHOro ra3a

B TEPMOJIMHAMUKE — CHCTEMA
ypaBHEHUI: ypaBHeHHEe MeHieneeBa—
Knaneiipona u

BBIpaKEHUE VISl BHYTPEHHEU SHEPTUHU.
VY cl10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHLIEHTPAIUsl YaCTHUI, BBICOKUE
TemIieparypsl. BelpaxxeHue

JUIsl BHYTPEHHEH dHEepruu
OJIHOATOMHOTO UJ€aIbHOTO ra3a.
KBa3zucrarnueckue u HeCTaTUYECKUE
ITPOLIECCHI.

DOnemeHTapHas pabota

B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO TpaduKy mporecca

N3mepenue yaenbHOl TEeI0EMKOCTH
pPa3HbIX BEILIECTB, X CPABHEHHUE,
MIPOBEICHUE UCCIIEIOBAHUMN
3aBUCUMOCTEH (PU3NIECKUX BETUIHH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI TPU U3YUYEHUH MPOIIECCOB
TeruIooOMeHa M ainadbaTHOro Ipoliecca.
OnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpPEHUN (PU3HUYECKUX BEIIMYMH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydeHue B3aUMOCBSI3U SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS 1
TeMIIepaTypbl KUIICHUS KUJIKOCTEH.
N3yuyeHue TermnoBbIX IBUTATEIICH

C UCIIOJIb30BaHNEM KOMITBIOTEPHBIX
MOJIETIEN.

UccnenoBanue pa3HbIx cCIoCOO0OB
W3MEHEHUSI BHYTPEHHEN dHEPTUM.
Pemenue pacu€THBIX 3aj1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICIIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYJISIpHOU (PU3MKH

1 TEPMOJIMHAMUKH.

Pemienre kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHHU S 3HAHUHT




Ha pV-nuarpamme.

Temonepeaayda Kak crnoco0 U3MEHEeHus
BHYTPEHHEW dHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI

0e3 coBepiieHus padbotel. KonBekius,
TEIIONPOBOIHOCTb, U3TyUCHHUE.
KonunuectBo Temnotsl. TemioéMKocTh
Tena. Y IeNbHasg U MOJISIpHAs
TEIUTIOEMKOCTH BELIECTBA. Y paBHEHUE
Maiiepa. Y nenbHas TEIUIOTa CTOPAHUS
TorMBa. Pacuér konnyecTBa TEMIOTHI
pu reronepenaye. [lonstue

00 anmuabaTHOM mpolecce.

[lepBblii 3aKOH TEPMOJAVHAMUKH.
Bnytpennss sneprus. Kommuectso
TEIJIOTHI U pad0Ta KaK MEpbl U3MEHEHUS
BHYTPEHHEU SHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI.
BTopoii 3aK0H TepMOAMHAMUKH

JUIs1 PABHOBECHBIX IIPOLIECCOB: Yepes
3aJaHHOE PABHOBECHOE COCTOSHUE
TEPMOJUHAMHYECKON CUCTEMBI
MIPOXOUT €IMHCTBEHHAS ajnadara.
AOcoiroTHas Temmeparypa.

Bropoii 3aK0H TEpMOAMHAMUKHU

JU1s1 HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOHO MEPENATH TEIIOTY

10 MOJICKYJISIPHOM (PU3HKE U
TEPMOIMHAMUKE.

OOBsICHEHHE YCTPOMCTBA U TIPUHITUTIA
JICUCTBHS XOJIOANIbHUKA,
KOHAUIIMOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOIO ABUTATENEH, TapOBOIl
TypOUHBI.

OOBsICHEHHE TIOJYYCHHUSI CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUN «TEIIJIOBBIX)»
OTXOJIOB C MCIIOJIL30BaHUEM TEILIIOBOI'O
Hacoca, yTUIn3aluu OMOOpraHnuecKoro
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM» U
AIEKTPOIHEPTUH.

Brimonnenne yaeOHBIX 3a1aHU

HAa aHaJIU3 TEMJIOBBIX MPOIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX nojiokeHut MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJIMHAMMKH: TIEPBBIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS
HHEPIruM B TEIUIOBBIX MpOIleccax.
Hcnonb3oBanue IT-TexHomorui

pu paboTe ¢ T0NOJIHUTETbHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
X KPUTUYECKUMN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 olleHKAa MOCJICICTBUI




oT 0oJiee XOJIOAHOTO Telia K OoJiee
HarpeToMy 0e3 KOMITeHCAIlUU
(Knaysuyc). HeobpatumocThb
MIPUPOTHBIX TIPOIIECCOB.

[IpuHUMIIBI AEUCTBUA TEIIOBBIX MAIIVH.

KIT.

MakcumanbsHoe 3Hauenue KII/I.

[ukn KapHo.

DKOJIOTUYECKHUE aCIEKThI
WCIIOJIb30BaHUs TETUIOBBIX IBUTATEIICH.
TeruoBoe 3arps3HEHUE OKPYKAIOIIEH
Cpenbl.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MPOLIECCHI:
XOJIOTUIBHUK, KOHAUIIUOHED,
JTU3EIIbHBIN U KapOropaTOPHBIN
JIBUTATEJIN, TTapoBasi TYpOuHa,
MOJTy4YEHUE CBEPXHUBKUX TeMIEeparTyp,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C UCIIOJIB30BaHUEM TEILIOBOIO HAcoca,
YTHIIA3AIUs OMOOPTaHUYECKOTO
TOTUTUBA JJIsl BRIPAOOTKH «TETUIOBO» U
AJIEKTPOIHEPTUU

HCIIOJb30BaHMs TEIJIOBBIX ABUTaTEICH
Y TETJIOBOTO 3arpsS3HEHUS OKPY KatoIIeh
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€30MacHOCTH; MPEICTABICHUI

0 PaMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moArOTOBKH COOOIICHHH,
BBITIOJTHEHUN TPYIIOBBIX TPOEKTOB)

3.3

ArperatHblie
COCTOSIHUS BEIIECTBA.
da3zoBbIe MEPEXO0Ibl
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[Tapoo6pa3oBanue U KOHICHCAIIHS.
Hcmapenue u kurienue. Y qeibHas
TEIJI0Ta MapooOpa30BaHUSI.
HacpimieHHbIe M HEHACBIIIEHHBIE TIAPBI.

Habtoienue cBOMCTB HACHIIIICHHBIX
NapoB, MaJIbIX AehopMaluii,

IIPOBEJICHNE KOCBEHHBIX U3MEPEHUI
yIEIbHOU TEIIOTHI IJIABJIEHUS JIb/1A,




KaudecTtBeHHast 3aBUCUMOCTbH IIJIOTHOCTH
Y JJaBJICHHS HACBIIIICHHOTO Mapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD

0T 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOCOTIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue n
aMmopdHbIe Tesla. AHU30TPOMUS CBOICTB
KpuctaiioB. [1naBnenue u
KpUcCTaJuIM3anus. Y JebHas TenioTa
miaieHus. Cyoaumanusi.
Hedopmariiu TBEPIOTO TENA.
Pactskenue u cxxatue. Cnsur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TerioBoe pacIMmpeHne XUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacipeHnre. AHrapMOHHU3M TEIJIOBBIX
KO0JIeOaHUI YaCTHII BEIIECTBA KaK
MPUYMHA TEMJIOBOTO PACIIUPEHUS TET
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeobOpazoBanue 3HEpTUM B Pa30BbIX
nepexoiax.

YpaBHeHUE TEIIOBOTO OaiaHca.
[ToBepxHOCTHOE HATSHKEHHUE.
Koaddunment noBepxHOCTHOTO

a0COTIOTHOM BIIAXKHOCTH BO3/TyXa,

ko3 purmeHTa mMoBEpXHOCTHOTO
HaTspkeHus, moayas FOura.

N3ydenne 3akoHOMEpHOCTEN UCTIapeHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCTIe
KHUIICHUS MPU MOHKEHHOM JIaBJICHUH,
HarpeBaHUs U TUTABJICHHUS
KPUCTATHIECKOTO BEIIECTBA,

KAWL PHBIX SBJIICHUNA, CMaYUBaHMS.
[IpoBeneHue OMBITOB C MBUILHBIMHU
TUIEHKAMU.

UccnenoBanne monenu
HEHBIOTOHOBCKOM JKUIKOCTH.

Pemenune pacu€THbIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UIECKON MOJICITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMUKH.

Pemenne kauecTBEeHHBIX 33714,
TpeOYIOMUX TPUMEHEHHU S 3HAHU T

10 MOJIEKYJISIpHOU (pU3UKe U
TEPMOIUHAMUKE.

OObsicCHEHUE OCHOBHBIX MPUHIIATIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJIYYeHHS] COBPEMEHHBIX MaTepPHAIOB.
OmnpeneneHue ycJIoOBUM MPUMEHUMOCTH




HaTspkeHus. KanuiuisipHele SBJICHMS.
JlaBiieHne nox NCKPUBIEHHON
ITIOBEPXHOCTBIO KUJAKOCTH.

®opmyna Jlammaca.

TexHuYeCKHne yCTpOMuCTBa U
TEXHOJIOTUYECKHUE TIPOLIECCHI: )KUJIKNE
KPUCTAILJIbI, COBPEMEHHbBIE MaTEPHUAIIbI

Moeel GU3HIEeCKUX TEJl ¥ TPOIIECCOB
(s1BIeHUI): MoJienelt ra3a, JKUJIKOCTH U
TBEPJOTO (KPUCTAIIMYECKOTO) TEa,
WJICATBHOTO rasa.

BrimonHeHre yaeOHBIX 3a1aHMMI

Ha aHaJIN3 TETUIOBBIX MTPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
ocHOBHBIX nosokeHnii MKT u 3akoHOB
MOJIEKYJIAPHOUN (PU3HUKHU U
TEPMOJUHAMUKU: CBS3b JABJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTPaluen
MOJIEKYJI M €r0 TEMIIEPATYPOH,
ypaBHeHHe MenaeneeBa—Kianeipona,
MepBbIN 3aKOH TEPMOJUHAMUKHU.
PaboTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEKIPEIMETHOTO XapakTepa
(manpumep, 1o Teme «Termooomen

B ’KUBOU MPUPOJIE»)

Htoro no pazneny 49
Paznea 4. dnekTpoguHaMuka
4.1 | DnekTpuyecKoe moje 24 DJeKTpu3aius Tel U €€ MpOsBICHUS. [IpoBeneHne KOCBEHHBIX U3MEPEHUN U

DIeKkTpuueckuil 3apsia. JBa Buga
ANEKTpUUYECKUX 3apsnoB. [IpoBoiHUKY,
JUAJIEKTPUKHU U TIOJTYTIPOBOHUKH.
DJIeMEHTapHbBIN AIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUs JNEKTPUUECKOTO
3apsiza.

OMBITOB TIO MPOBEPKE MPEATOKEHHON
TUIOTE3bI IPU U3YYEHHUH
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsa KOHJAEHCaTopa,
NOCJIEIOBATEIBHOIO COETUHEHNUS
KOHJIEHCATOPOB.




BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Qnektpuueckoe nose. Ero nericteue

HA 3JICKTPUYECKUE 3aPsiJIbl.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJISL.
[TpoOue1it 3apsia. JInaum
HANPSKEHHOCTH AIIEKTPUUECKOTO OIS,
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUUYECKOrO os. PasHOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
[TorenunanbHas YHEPrus 3apaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuman 3MeKTpOCTATUYECKOTO OIS,
CBs13b HANPSIKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIIMAJIOB JJISI 3JIEKTPOCTATUYECKOTO
o1 (Kak OJTHOPOJTHOTO, TaK 1
HEOTHOPOJTHOTO).

[IpuHUKD Cyneprio3uuuu
AJIEKTPUYECKUX TIOJIEH.

[Tosie Toueunoro 3apsnga. Ilome
paBHOMEpPHO 3apsbkeHHoM cdepsbl. [Tome
PaABHOMEPHO 3aps’KEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUWA HANPSHKEHHOCTH 3TUX TOJIEN U
SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEH.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpPEeHUM (PU3NUECKUX BEITUYUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
HabGnronenue npeBpailieHus SHEpTUuu
3apSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
U3JIy4YEeHHs CBETOIMOAA, UCCIIEIOBAaHUE
pa3psiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3ydenune 3aBUCUMOCTH
ANEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa OT IUIOLIA/IU [IJIACTHH,
PACCTOSIHUSI MEXIY HUMU U
JUBJIEKTPUYECKON POHUIIAEMOCTH.
N3y4yeHne KapTUH JTUHUAN
HaMpPsHKEHHOCTH 3JIEKTPUYECKOTO MO
TOYEYHOTO 3aps/]a, PABHOMEPHO
3apsKEHHOM c(hepbl, pABHOMEPHO
3apsHKEHHOTO TI0 00BEMY 11apa,
PaBHOMEPHO 3apsKEHHOM 0€CKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
ITIOBEPXHOCTEN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3NYECKOM MOJIETIBIO C
UCITI0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyII AIIEKTPOCTATUKH.

Peuienne kaueCcTBEHHBIX 3a/a4,




[IpOBOJTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JINBIIEKTPUKY B 3JIEKTPOCTATHYECKOM
noje. Jusnekrpuueckas
IPOHUIIAEMOCTh BEIIECTBA.
Konpencarop. DnekTpo€MKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IJIOCKOT0 KOHJIEHCATOPA.
[TapannensHOE cCoeqHEHNE
KOHJeHcaTopoB. IlocnenoBarenpHoe
COEIMHEHHE KOHJIEHCATOPOB.
OHeprus 3apspKEHHOIO KOHIEHCATOopa.
JIBr>KeHHe 3apsyKEHHON YacTULbI

B OJTHOPOJHOM 3JIEKTPUYECKOM IIO0JIE.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE MPOLECCHI:
AIEKTPOCKOII, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTA,
3a3eMJIEHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ge I'paaga

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

0 AJIEKTPOCTATHKE.

OObsicHEHUE yCTpoOiCcTBa U
MpPUHIUIA JEHCTBUS SJIEKTPOCKONA,
AJIEKTPOMETPA, KOHJAEHCATOPOB,
reHepaTopa Ban ne I'paada.
OObsicHeHuE paboTHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOTNPUOOPOB.
Onpenenenue ycIoBUMA NPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsizi, OHHOPOJHOE AIIEKTPUUECKOE
noJe.

BrinonHnenue yaeOHbIX 3aaHUN
HA aHAJIN3 JJICKTPUYECKUX MPOIECCOB

(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHHUI U 3aKOHOB
AIEKTPOJMHAMUKH: 3aKOH COXPaHEHHUSI
ANEKTPUYECKOTO 3apsa, 3aKoH KynoHa,
MOTEHLIUAJILHOCTD
AIEKTPOCTATUYECKOTO MOJIS, TPUHLUI
CYTNEPIIO3ULIUU JIEKTPUUECKUX MOJIEH.
Hcnons3oBanue [T-Texnonoruin

pu padboTe ¢ T0NOJIHUTETbHBIMU
MCTOYHUKAMU UH(OPMAIIH 110 TEME,
UX KPUTUYECKUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH




4.2

[locToguHBIN
ANEKTPUYECKUI TOK

24

Cuna Toka. [TocTOSHHBIN TOK.
YcnoBus cyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUICCKOI'O TOKA. HMcTouHuKM TOKA.

Hanpsixenue U u OJ1C &.

3akoH OMa [ yyacTKa LeMHu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
Pacuér pa3BeTBIEHHBIX ANEKTPUIECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 351ekTpryecKkoro Toka.

3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TemnnoBast MOIIIHOCTb, BbIAEIsIEMAast

Ha PE3UCTOpE.

OJI1C u BHyTpEHHEE COITPOTUBIICHUE
UCTOYHUKA TOKa. 3aKoH Oma

JUIS1 IOJTHOW (3aMKHYTOM )
AJIEKTPUYECKOM L. MOITHOCTh
UCTOYHUKA ToKa. KOpoTKOe 3aMbIKaHUE.
KonpencaTtop B 1ienu moCTOSSHHOTO
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBI
TOKA W HaIPSIKEHUs, KOCBEHHBIX
M3MEPEHUN YIAEIBbHOTO CONPOTUBIICHHS,
O/J1C u BHYTpEHHET0 COMPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(hU3MYECKUX BEJIUYUH U OMBITOB

10 IPOBEPKE MPEITIOKEHHON TUITOTE3bI
IIPU U3YYECHHH LIETIEH MOCTOSTHHOTO
TOKA.

OmnpeneneHue abCOMIOTHBIX U
OTHOCUTEJBHBIX OTPEIIHOCTEN
U3MEpeHUM (PU3NMUECKUX BETHYUUH.
OneHka rpaHul NOTPEIHOCTEN.
N3yyeHue KOpOTKOTO 3aMbIKaHUs
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.
Pemienne pacy€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOCTOSIHHOTO TOKA.
Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOITUX MPUMEHEHUS 3HAHUU 1
3aKOHOB ITOCTOSIHHOT'O TOKA.
OObscHEHNE YCTPONCTBA U MPUHITUIA
JIEWCTBUS aMIIEpPMETPA, BOJIbTMETPA,




TexHuueckue yCTpoucTBa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
aMIepMeTp, BOJIBTMETP, PEOCTAT,
CUETUMK DIJICKTPUYECKOWU SHEPTUHN

peocTtara, CuéTYMKa dIEKTPUIECKOM
DHEPTUH.

BrinonxeHnne yueOHbIX 3aaHUN

Ha aHaJIU3 DJIEKTPUYECKUX MPOIIECCOB
(SIBJIGHMIA) C UCTIOIL30BAHHUEM
OCHOBHBIX TIOJIO)KCHHUI U 3aKOHOB
AIEKTPOJUHAMUKH: 3aKOHbI OMa

JUTSL y9acTKa LEeTH U 1711 3aMKHYTOMN
AIEKTPUUECKOM 1eTH, 3aK0H J[Koysi—
Jlenua.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOITPOCOB MEXIPEIMETHOTO XapaKTepa
(Hampumep, 1o TeMe «IIEKTPUIECKUe
SIBJICHUS B TIPUPOJIEY)

4.3

Toku B pa3iInuHbIX
cpenax

DJIeKTpUYecKasi IPOBOJIUMOCTh
Pa3JIMYHbBIX BEIIECTB. JIEKTPOHHAs
MPOBOJAMMOCTH TBEPIBIX METAILIOB.
3aBUCUMOCTH COITPOTUBJICHUS METAJJIOB
oT TemnepaTrypbl. CBEpXIPOBOAUMOCTb.
DJIEKTPUYECKUM TOK B BaKyyMe.
CBoiicTBa JEKTPOHHBIX MYYKOB.
[TonmympoBoaauku. CoOCTBEHHAS U
pUMeCHasi IPOBOJIUMOCTh
noJIyNpoBOAHUKOB. CBOMCTBA
p-n-nepexoaa. [1oaynpoBOIHUKOBEIE
pUOOPHI.

DIIEKTPUYECKUM TOK B 3JIEKTPOJIUTAX.

ITIpoBeaeHUE KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAHUI 3aBUCUMOCTEM

MeXTy (U3NISCKUMHU BEIMUMHAMHU
MIPU U3YUYECHUU MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
ANEKTPOJIUTAX U MOTYNPOBOTHUKAX.
OmnpenencHne aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX OTPEITHOCTEMN
M3MEPEHUN (PU3HYCCKUX BEIIMYHH.
OrnieHKa rpaHull MOTPEUTHOCTEM.
Hab6nronenue snexTponusa, u3ydeHue u
0O0BSICHEHHE MTPOBOAMMOCTHU
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE




DNEKTPOIUTHYECKAS] TUCCOIUAIIH.
DnekTpoin3. 3akoHbl Papazes

JUTSL JIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B ra3ax.
CamocTosTENBHBIN U
HECAMOCTOATENIbHBINA pa3psi.
PaznuyHbIe TUITBI CAMOCTOSATEIBHOTO
pa3psana. Mosuus. [Inazma.
TexHuyeckue ycTporcTa u
MPaKTUYECKOE MPUMEHEHUE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJyIIPOBOJHUKOBBIC
pUOOPHL: U0, TPAH3UCTOD,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHKE ME/IH, BBITIJIABKA
AITIOMUHUS, SJIEKTPOHHAS] MUKPOCKOTIUS

M3YYEHHE 3aKOHOB AJIEKTPOIU3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKU AUOJA.

CpaBHeHHE NPOBOAMMOCTH METAJIIOB

Y TIOJTYTIPOBOJHUKOB.

N3ydeHnne nckpoBoro paspsaa

Y IPOBOJMMOCTH BO3AYyXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJJaHHOW U HESBHO 3a/1aHHOU
(bU3NYECKON MOJIEIBIO C
UCIIOJIb30BAaHUEM 3aKOHOMEPHOCTEMN
MIOCTOSIHHOI'O TOKA B PA3JIMYHBIX CPEIaX.
Pemenne kauecTBEeHHBIX 3a/1a4,
TPEOYIOITUX TPUMEHCHUS
3aKOHOMEPHOCTEN MOCTOSHHOTO TOKa

B PA3JIMYHBIX Cpe/Iax.

OOBbsicHEHUE YyCTpOICTBA U MPUHLIMIIA
JEHCTBHS ra30pa3psAaHbIX JIaMII,
AJIEKTPOHHO-JIy4€BON TPYOKH,
MOJIyITPOBOJJHUKOBBIX TPUOOPOB: MO,
TpaH3UCTOpa, POoTOMO1a, CBETOIUOIA.
OObsicHEHUE CYTH MPOIIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBIIUIABKH aJIFOMHUHMSL, 3JIEKTPOHHOM
MHUKPOCKOITHH

Htoro no pazgeny
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Pa3znen 5. @usnyeckuii NPaKTUKYM

5.1 | Ousnveckwii 16 Cnoco0bl n3mepeHust pU3nIeCcKuX IIpoBeneHrEe KOCBEHHBIX U3MEPEHUH,
MPAKTUKYM BEJIMYUH C UCIIOJIb30BAHUEM UCCIJIEJOBAaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX (u3NYECKUX BEJIMYMH, IPOBEPKA
U3MEPUTEIBHBIX TPUOOPOB U MPEII0KEHHBIX TUITOTES
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp M3 pabOT, OMUCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBHBIE B TEMaTHUYECKUX pa3ienax
MOTPEUTHOCTH U3MEPEHUHN PU3NYECKUX | «YUECHUYECKUH IKCIIEPUMEHT,
BenuuuH. OLieHKa rpaHull 1a00paTopHbIe pabOThI, PAKTUKYM))
MOTPEIIHOCTEN

Htoro no pazneiny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOIT'PAMME




11 KJIACC

HaumenoBanue
pa3nenoB U TEM
y4eOHOro rpeaMera

No
/11

KomnuectBo
YacoB

[IporpammHoOe conepxanue

OCHOBHBIE BUIBI AEITEILHOCTH
0o0ydJaronmxcs

Pasznen 1. DnexkTpoauHamMuka

1.1 MarauTHoe noJjie

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MaruautHOe nojsie. Bektop MarHuTHOM
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX MMOJIeH. JIMHUM MarHUTHOU
VUHIYKIWU.

MarsuutHoe€ 1oJie TPOBOIHUKA C TOKOM
(OpsIMOTO TPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.
Cuna Amnepa, e€ HanpaBJeHUE U
MOJYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[B>KEHUE 3apsyKEHHOM
YacCTHULIbl B OJTHOPOJHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarsauTtHoe 1oJie B BEIIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTUKH.

TexHuyeckue ycTponcTsa u
TE€XHOJIOTUYECKHE MTPOIIECCHI:
IIPUMEHEHUE MMOCTOSHHBIX MArHUTOB,

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUN
cuJIbl AmIiepa, IpoBEAECHUE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OIBITOB
T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
IIPU U3YUYEHHUH JIEUCTBUSA MIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM TOJIEM.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
Hccaenosanne MarHuTHOTO I1OJIS
MOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEIH OJTHOPOTHOTO MAarHUTHOTO
OJISI.

Omnpenenenue HanpaBiIEHUS UHIYKIUN
MAarHUTHOTO TOJISl TPOBOJHUKA C TOKOM,




3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiel JlopeHua.
N3ydenne KapTUHbBI TMHUN UHIYKIIUU
MAarHATHOTO MOJISA MIOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MAarHATOB, JJIMHHOTO MPSIMOTO
MIPOBOJIHMKA, 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKH C TOKOM.
OOBbscHEHNE B3aUMOICUCTBUS IBYX
IIPOBOJTHUKOB C TOKOM, JIEHCTBHSI CUJIBI
JlopeHnia Ha MOHBI AIEKTPOJIUTA.
Habntoienue nBrxeHus myyka
AJIIEKTPOHOB B MArHUTHOM MOJIE.
N3ydenune npuHOUIIA JEHCTBUSA
AIIEKTPOU3MEPUTEIHLHOTO MPUOOpa
MarHUTO3JIEKTPUYECKON CUCTEMBI.
Pemenune pacu€THbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKOM MOJIEIBIO

C UCIIOJIB30BAHHUEM OCHOBHBIX 3aKOHOB U

dbopmyn o Teme «MarHuTHOE TIOJIeY.
Pemenue kauecTBEHHBIX 3a1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

o TeMe «MarHuTHoe MoJiey.
OOBsiCHEHHE YCTPOIMCTBA U IPUHITUTIA
JICVCTBHS SJIEKTPOMArHUTOB, TECTEPA-
MYJIbTUMETPA, JICKTPOJABUTATEIIS




SIxo0u, yCKOpHUTEICH IIeMEHTapHBIX
YaCTHII.

OOBsicHEeHNE TPUMEHEHHUS TOCTOSTHHBIX
MAarHuTOB

1.2

DnexkTpoMarHuTHas
WHTYKITUS
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SIBieHME BJIGKTpOMaFHHTHOﬁ HHAYKIHH.

[ToTok BeKTOpa MAarHUTHOW UHAYKIIHUH.
OJIC nHayKIMKU. 3aKOH

BJICKTpOMaFHI/ITHOf/'I HHAYKIOIHNH CDapaI[e;I.

Buxpeoe anektpuueckoe nosie. Toku
dyko.

OJIC uHayKIIUMY B MPOBOIHUKE,
JIBIKYIIEMCS] B OTHOPOAHOM
MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTH. KaTymika
WHYKTUBHOCTH B II€MTU TTOCTOSIHHOTO
Toka. SIBnenue camounaykuuu. 3JC
CaMOUHAYKITUH.

DHeprusi MarHUuTHOTO MOJIsl KaTYyIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
TexHuyeckue ycTponcTsa u
TE€XHOJIOTUYECKUE MTPOIIECCHI:
WHYKIIMOHHAS [1€4Yb, COJICHOU/I, 3aI1UTa
OT DJICKTPU3ALMH TEJI IPU JBUKCHUU
B MarHUTHOM I10JI€ 3eMJIH

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (DU3NIECKUX BETUIHH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHIYKIIUH.
Ornpenenenue UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE IPaBUia
Jlenna.

HccnenoBanue ABIEHUS CAMOUHIYKIIHH,
3aBucumoct J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B ICTIH.
N3yueHnue najieHuss Maruuta

B aJIIOMUHUEBOM (MeTHOM) TpyOe.
COopka MOIeNIH DJIEKTPOMArHUTHOTO
reHeparopa.

Pemenune pacu€rHpIxX 3a71a4 ¢ IBHO
3aJIaHHON U HESIBHO 3aJJaHHOM
(hU3UIECKON MOIEITBIO




C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMmy1 o Teme «DNeKTpOMarHuTHas
WHITYKITHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUT

1o TeMe «DJIEKTPOMarHuTHas
WHITYKIIHS.

OObsicHEHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUS TEXHUYECKUX YCTPONUCTB U
TEXHOJOTHUECKHUX MPOIECCOB, TAKMX
KaK: UHIYKIIMOHHAS TI€4b, COJICHOU/I,
3aIUTa OT SIEKTPU3AIUH TET

MIPU IBMYKEHUW B MATHUTHOM T10J1€
3eMIn.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOTIPOCOB MEKIIPEMETHOTO XapaKkTepa
(Hanpumep, O TeMe
«INEKTPOMATrHUTHBIE SIBIICHUS

B IIPUPOJIE»)

Hroro no pazaeny 217

Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1 Mexanuueckue 10 KonebarenbHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KOJIeOaHU CBoOoHBIE KOJIE0aHMS. HCCIICIOBAHUS 3aBUCUMOCTEH MEXTY

[Mapmonnyeckue komebaHus.
Kunematnueckoe 1 quHaAMUYECKOE
onucaHue. JHEPreTUYECKOe OMMCaHNe
(3aKOH COXpaHEHUSI MEXaHUYECKOU

(bU3MYECKUMU BETUYMHAMU U OTIBITOB
IO MTPOBEPKE MPEAJIOKEHHON TUIOTE3bI
MPU U3yYEHUH KOJIeOaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB,




sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICaHMS TAPMOHUYECKHUX KOJIeOaHUH
W3 UX DHEPreTUYECKOro 1
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢aza xonebanuii. CBsi3b
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMILTUTYyAaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuoa MasibIx CBOOOAHBIX KOJICOAHMI
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasITHUKA.

[TonsiTre 0 3aTyXarOMMX KOJICOAHUSX.
Brinyxaennsie konebanus. Pesonanc.
Pe3zonancHas kpuBas. Bousaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKONIEOAHUS.

TexHuyeckue ycTponcTa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
METPOHOM, YacChl, KAYEJIU, MY3bIKAJIbHBIE
WHCTPYMEHTHI, ceficmorpad

BBIHYKJICHHBIX 1 3aTYXalOIIUX
MEXaHUYECKUX KOJIEOAHUH.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPCHUI (PU3HUCCKIX BETHYNH.
OrneHKa TrpaHull MOTPEITHOCTEM.
HabOmroneHue He3aBUCUMOCTH ITepUoa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH

OT aMILTUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpPaHEHMS SHEPTUU MPH KOoJIeOaHUIX
rpy3a Ha Npy>KUHE.

Habmronenue pe3onanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MO MaTeMaTHYEeCKOTO MasATHUKA U
UJI€aJIbHOTO MPYKUHHOTO MasiTHUKA.
Petienne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3nYECKO MOJIEIBIO

C UCHOJIb30BAaHNEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «MexaHuuecKue
KOJICOAHUS.

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o TemMe «MexaHnJecKue KoJueOaHus.
OOBsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JIEUCTBUSI METPOHOMA, YaCOB, KaueJeH,




MY3bIKQJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnonp3oBanue IT-TexHomorui

IIpU paboTe ¢ IOTOTHUTEILHBIMU
HMCTOYHUKAMU MH(GOPMAIIHH IO TEME, UX
KPUTHYECKUM aHAJIM3 U OI[EHKa
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHHIE
KoseOaHus
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Koneb6arenbnblii KOHTYp. CBOOOIHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHUs

B UJI€AJIbHOM KOJIE0ATEIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMIUTATY bl
3aps/1a KOHJAEHCATOpa C aMIUIMTYIOU
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHMS YHEPTUU

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aryxaromue 3JIEKTPOMarHuTHbIE
KosiebaHusl. BeiHyX1eHHBIE
ANIEKTPOMATrHUTHBIE KOJIEOaHUSI.
[Tepemennsiit TOk. MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JNEHCTBYIOLIEE 3HAYEHNE CUIIbI TOKA U
HaMpsHKEHUS IPU pa3iuyHoi popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHH.

CuHycouIaJIbHBIN TEPEMEHHBIN TOK.
Pe3uncrop, koHAEHCATOP M KaTylKa
WHIYKTUBHOCTH B LIETINA

IIpoBeaeHUE KOCBEHHBIX U3MEPEHUN 1
HCCJICIOBAHUS 3aBUCUMOCTEM
(U3NYECKUX BETMYHMH MPH U3YICHUU
AIIEKTPOMArHUTHBIX KOJIEOaAHU U 1ieTeit
MEPEMEHHOTO TOKa.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3HUYECKUX BEIIMUHH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3ydenue ycTpoicTBa U IPUHITUIIA
nencTBus Tpancopmaropa.
HaOnronenue 31eKTpoMarHuTHOTO
pe30oHaHca.

N3ydenune ocuusiorpaMm
AJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pemienue pacu€THbBIX 3aj1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3UYECKOM MOJIEITBIO

C CIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyI1 110 TeMe «JIEKTPOMArHUTHbBIC




CUHYCOHJIAJIbHOTO MTEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIPSHKECHUU.

Wneanbhblil TpanchopmaTop.
[IpousBoacTBo, nepenayva u
NOTpeOJICHHE DIIEKTPUUECKON SHEPTHH.
DKOJIOTUYECKUE PUCKU

IIPU POU3BOJICTBE DIIEKTPOIHEPTUH.
Kynberypa ucnonszoBanust
AJIEKTPOIHEPIUH B ITIOBCETHEBHOMN
KU3HU.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKUE ITPOLIECCHI:
AIIEKTPUYECKUI 3BOHOK, TEHEPATOP
NIEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIepesay

KOJIEOAHUS.

Pemrenne kadecTBEeHHBIX 3a/1a4,
TPEOYIONTUX TPUMEHEHUS 3HAHUM

0 TeMe «DJIEKTPOMarHuTHbIE
KOJICOaHUAY.

CpaBHEeHHE MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHUMN.
OOBsICHEHHE YCTPOMCTBA U IIPUHITUTIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, TUHUM
AJIEKTpoIepeay.

Onpenenenue ycioBUM NPUMEHUMOCTH
MOJIEJIN HJI€aJTbHOTO K0Je0aTeILHOTO
KOHTYpa.

AHanu3 u o1eHKa IOCISICTBUI
WCIIOJIb30BaHUS PA3IMYHBIX CIIOCOO0B
MIPOM3BOJICTBA AJIEKTPOIHEPTUHU

C MO3UIUHN KOJIOTHYSCKOMN
0e30MacHOCTH; TIPEICTABIICHUN

0 paIMoHaILHOM IPUPOIOTIOIH30BAHUN
(B por1iecce Mo ArOTOBKHM COOOIICHHM,
BBITIOJTHEHUN TPYIIOBBIX MTPOEKTOB)

2.3

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJTHBI
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MexaHnuyecKkre BOJIHBI, YCIIOBUS UX
pactpocrpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHBL. [lepron, CKOpoCTh
pacnpoCTpPaHEHHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacrnpoCTpaHEHUS MOMEPEYHBIX

¥ TIPOJIOJIEHBIX BOJTH, OTPaKCHUS
npeoMIICHUs, MHTep(epeHIINN

U T (paKIId MEXaHUICCKUX BOJIH,




OTPAKEHUE, MPEIOMIICHHUE,
uHTepepeHIus U JUPPAKITHSL.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TeMOp 3ByKa.
[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOIIEH
Cpepbl.

DJIEKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS
U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTalus BEKTOpOB

B, E°, voB NIEKTPOMATHUTHOM BOJTHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, MPEIOMIICHHUE,
noJisipu3anus, tHTephepeHuus u
nudpakmys.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpumeHeHue >eKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMTIBI paIMOCBSI3U U TEJICBUACHUS.
Papunonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroIIEn Cpeibl.

TexHuyeckue ycTponcTsa u
MPaKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajiap,
pPaauONPUEMHHUK, TEIEBU30P, AaHTEHHA,
tenedon, CBU-neus, ynpTpazBykoBas
JNUAarHOCTUKA B TEXHUKE U MEAUIIMHE

aKyCTHYECKOTO pe30HaHca, CBA3U
TPOMKOCTH 3BYKa U BBICOTBI TOHA

C aMILTUTYI0M U 4aCTOTOM KOJeOaHUH.
N3ydeHue CBOMCTB yiIbTpa3ByKa M €ro
MIPUMEHEHUS.

Hccaenosanue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
MPEIIOMIICHUE, TTOJISIpU3alus,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue nH(PpPaKpacHOTo U
yIbTPaduOIECTOBOTO U3TyUCHUH.
CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MO/IeJId TAPMOHUYECKON BOTHBI.
Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

1o TeMe «MexaHU4eCKue 1
AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydenne napamMeTpoB 3BYKOBOU
BOJIHEI.

N3ydeHune pacrpocTpaHeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA U MPUHIINTIA
JEUCTBUS MY3bIKQJIbHBIX MHCTPYMEHTOB,
pazapa, paauonpuéMHUKA, TEJIEBU30PA,
anTeHHbI, Tenedona, CBU-neun.




OOBsiICHEHHE YIBTPA3BYKOBOU
JIMarHOCTHUKH B TEXHUKE U MEIUIIAHE.
Hcnonp3oBanue IT-Trexnomoruii

IIpU paboTe ¢ IOTOTHUTEILHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
WX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 U OlleHKa OCJIEICTBUMN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arpsA3HEHUs OKPYKaroLIEen CpeJibl

C MO3UIMHN KOJOTHUECKOU
0€3011aCHOCTH; TIPEICTABICHUN

0 pallMOHAILHOM MPHUPOIO0IOIBE30BAHUN
(B mpo1ecce MoArOTOBKKU COOOIIICHHUI,
BBITIOJTHEHUHU TPYIIOBBIX TPOEKTOB)

2.4

OnTuka

25

[IpsiMonuHEHOE pacpoCTpaHEHUE

CBETa B OJTHOPOAHOM cpene. JIyd cBera.

To4euyHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI OTPAKECHHUS
cera. [TocTpoenune nzobpakeHuit

B II0CKOM 3epkaiie. Chepruueckue
3epKaa.

IIpenomiieHue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCUTEIbHBIN TOKA3aTEINb
npenomieHust. [IocTOSTHCTBO 4aCcTOThI

HaoOmronenrne onTUuecKux siBICHUH,
MPOBEJCHNE KOCBEHHBIX U3MEPECHUH,
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3MYECKUX BEJIUYUH U OMBITOB

10 IPOBEPKE MPEJIOKEHHON TUITOTE3BI
MIPY U3YYEHUHU SIBIICHUH MPEJIOMIICHUS
CBETA Ha IPaHMUIIE pa3ielia IByX Cpel,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
pacCenBarOIIEH JMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

Habmtoienue nmoyiHoro BHyTPEHHETO
OTpak€HHUsI, U3YYEHHUE MOJICIN




CBETA U COOTHOLICHUE JJIUH BOJIH
IIPU [IEPEX0/I€ MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTUYECKUX CPE/I.

Xon styden B mpusMe. Jlucnepcus ceera.
CrnoxHblit cocTaB 6emoro cBera. LIBer.
[TosmmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenpHBIN yroa NOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.
CoOuparoniye 1 paccerBarOIIUe JTUH3BI.
Tonkas nmuH3a. DOKYyCHOE PACCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BL.
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS
TOHKOHM C(epUIECKOM JIMH3BI OT €€
F€OMETPHUU U OTHOCUTEIBHOTO
MOKa3aTes MPeIOMIICHHUSL.

dopMya TOHKOH JIMH3BL. Y BEJIMUCHUE,
JTaBaeMoO€ JIMH30M.

XoJ syqa, TpOIIEeqIUIEro JIMH3Y MO
ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ONTUYECKOM ocH. [TocTpoenue
U300paKEHUI TOYKH U OTpe3Ka MpsIMOi
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubdopsl. Pazperaromnias
CIOCOOHOCTH. [ 11a3 Kak onTuyeckast
cucrema.

CBETOBOJA.

[Toyuenue n3o0pakeHus B CUCTEME
U3 MJIOCKOTO 3€pKaja U JIMH3BI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TEIECKOMMUESCKUX
CUCTEM.

N3ydeHue nosipu3aiiy CBETa,
OTPaXEHHOT'O OT MOBEPXHOCTH
JIUDJICKTPUKA, U3yUYCHUE
UHTEp(PEpEeHITNY JTa3EePHOTO U3ITYUEHUS
Ha JIBYX IIEJISIX.

ITomydyeHue crieKTpa U3Iy4eHust
CBETO/IMO/1a TIPU TTOMOIITH
TU(PaKIIMOHHON PEIIETKH.

Pemienue pacu€THbBIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3UIECKOM MOJICIIBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB 1
dbopmyit o Teme «OnTUKay.

Penienre kaueCTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o Teme «OnTHKa.

ITocTpoenue u pacuéT n300paKeHUMH,
CO3/IaBAEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M.

OrnpeneneHue yclIoBUi MPUMEHUMOCTH
MOJIETM TOHKOM JIMH3BI; TPaHUI]




[Ipenensl npUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepenims
cBeta. KorepeHTHbIE HCTOUHUKH.

VY caoBus HaOMIOAEHUS MAKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [Tprmepsl Kimaccuueckux
UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakuus ceeta. AudppakunonHas
pemérka. Y cioBue HabIIOAeHUS
IJIABHBIX MAKCUMYMOB IIPU NTAJICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TUPPAKIUOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuyeckue yCTpoucTBa v
TE€XHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, nepucKkon, goroanmapar,
MUKPOCKOII, TPOECKIIMOHHBII aIapar,
IPOCBETIIEHHUE ONTUKHU, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OTITHKH.

OObsicHeHuEe 0COOEHHOCTEHN MPOTEKAHUS
ONITHYCCKUX SIBJICHU: HHTEP(DEPEHITNH,
Tu(pakKK, TUCIIEPCUH, IOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHNE YCTPONUCTBA U PUHITUIIA
JEUCTBUS OYKOB, JIYIIBI, IEPUCKOTIIA,
dboToanmnapara, MUKPOCKOTIA,
MPOEKIIMOHHOTO anmnapara,
TU(PaKIIMOHHOMN PEIETKH, BOJIOKOHHOMN
OIITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmax mpu o0CyX1eHun
BOTIPOCOB MEKIIPEAMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBBIC
SIBJICHUS B IIPUPOJIE)

Hroro no pazgeny

60

Pa3znen 3. OcHOBBI ClIEIIHAJIBHOM TEOPUH OTHOCUTEJIbHOCTH (1aee - CTO)

3.1

OCHOBBI
CIIELIMAIIBHOU TEOPUH
OTHOCUTEIbHOCTHU

5

['paHnIIBI TPUMEHUMOCTH KJIACCUYECKON
MeXaHuku. [locTynaTel crienuanbHON
TEOPUHU OTHOCUTENIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIECA U SHEPTUU PENATUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKEHHBIX YaCTULl B MATHUTHOM




untepBal. [IpeobpazoBanus Jlopena.
YcnoBrue NPUYNHHOCTH.
OTHOCUTENBHOCTHh OAHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHUE
JUTHHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHULBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIECOM
PENATUBUCTCKON YaCTULIBI. DHEPIUs
IIOKOSI.

TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN

oJje).

AHanu3 u onucanue GU3NIECKUX
ABJICHUH C UCITOJIb30BAHUEM MIOCTYJIATOB
CIIELIMAJIbHON TEOPUU OTHOCUTEIBHOCTH.
OObsicHEeHUE PUHIIUIA IEUCTBUS
CITyTHUKOBBIX MPUEMHHUKOB,
YCKOPUTENIEH 3apSKEHHBIX YaCTHUIL

3apSYKEHHBIX YaCTHUL]

Htoro no pazneny 3)

Pa3nen 4. KBanToBasi pusuka

4.1 KopmnyckynapHo- 15 PaBHOBECHOE TEMIIOBOE M3TyUYECHUE IIpoBeaeHrEe KOCBEHHBIX U3MEPEHHU,
BOJIHOBOM JyaJIu3M (u31yyeHue abCOJIFOTHO YEPHOTO TENA). | UCCIEIOBAHUS 3aBUCUMOCTEN MEXIY

3akoH cMmenieHus: Buna. ['unoresa
[L1anka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.
®ororddext. Onbitet A.I'. CToneTora.
3akonbl hoTodddekra. YpaBHeHHE
OitHmTeitHa 11 hoTodddexra.
«Kpacnas rpanuna» dhotosrddexra.
JlaBnenue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETA Ha a0COJIFOTHO

(bU3nYECKUMU BEIMUYMHAMU

MIpU U3y4eHuu siBjieHus pororddexra.
OmnpenencHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHUI (PU3HUECKUX BETHMYUUH.
OrneHka rpaHull MOTPEUTHOCTEM.
Pemienune pacu€THbIX 3a7a4 € IBHO
3aJJaHHOW M HESIBHO 33IaHHOM
(bU3UIECKOM MOJIEITBIO




MTOTJIOTIAOIITYIO U aOCOTFOTHO
OTPKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBsle cBoMcTBa yacTuil. BoHbl
ne bpoins. [Invna BoaHbI 1 bpoitis u
pa3Mepsl 001aCTH JTOKATU3AIMT
JBUKYIIEHCS YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakuus 3JIeKTPOHOB Ha KpHUCTaJIax.

Cneuuduka u3sMepeHuii B MUKPOMHUPE.
CooTHoIlIeHUsI HEOTIpeAeIEHHOCTEN
I'eitzenOepra.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKUE MPOIIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
(boTOATYHK, TYHHEIIbHBI MUKPOCKOII,
COJIHEUHas OaTapesi, CBeTOAUO/

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBIICHUSI.

Penienne kauecTBEHHBIX 3314,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

1o TeMe «KBaHTOBBIE SIBICHUSY.
Onpenenenue ycioBUM NPUMEHUMOCTH
KBaHTOBOW MOJIETIU CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
Oiinmreiina 1ia Goroaddekra,
MIPUHITUIIA COOTHOLICHUH
HeonpenenénHoctu I'eiizenOepra.
OOBsicHEHUE IPUHITUIIA JISHCTBUS
CIIeKTpOMeTpa, (PoTorIeMEeHTa,
dboToaaTurKa, TYHHEIBLHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOMO/IA.

Hcnons3zoBanue I T-texnonornii

pu padboTe ¢ T0NOJHUTETbHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnBITHI IO HCCICAOBAHNIO CTPOCHUA
aToMa. HHaHeTapHaH MOZACIIb aTOMa

Pezepdopna.
[Toctynatel bopa. M3nyuenue u

OnpeneneHue JJIMHBI BOJHBI JIa3€PHOTO
W3JTYyYEHHUS.

HaOmronenue nuHeyaThIX CIIeKTPOB.
HccnenoBanue cnekTpa pa3peskeHHOTO




norjoiieHrue GOTOHOB MPH MEPEX0Ie
aToOMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPYrou.

Bunpi cnexktpos. CriekTp ypoBHEN
SHEPruM aToMa BOJAOPO/IA.
CHoHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOIIECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
J1a3€p, KBAHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v JEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OOBsicHEHUE IPUHIUIIA ICUCTBUS
CIIEKTPOCKOTIA, JIa3epa, KBAaHTOBOTO
KOMIIBIOTEpA.

AHaJn3 KBaHTOBBIX MPOLIECCOB

Ha OCHOBE IIEPBOT0 U BTOPOIO
IOCTyJ1aTOB bopa

4.3

du3nKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['eiizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oromsl.
PangnoaktuBHOCTH. Anbha-pacmal.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJuOAaKTUBHOIO pacnaja.
PannoakTrBHBIE U30TOMBI B IPUPOJE.
CBOMCTBa MOHU3UPYIOLIETO U3ITYYEHNUS.
Binsinue pagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBIH QOH
usiydyenus. [lozumerpus.

DHeprus CBsI3U HYKJIOHOB B sIIpe.
Snepusie cuibl. [ledext macchl sapa.
SnepHble peakuuu. JleneHne u CUHTE3

ITIpoBeneHue n3mMepeHunin
pagnoakTUBHOTO (hoHa

C UCTIOJIb30BaHUEM JO3UMETPA U
HCCIIEJIOBAHUE TPEKOB YaCTHIL

(o roToBBIM oTOrpadusiM).
N3yuenue nornonieHus 6eTa-4acTHIl
ATFOMUHUEM.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEIN aTOMHOTO Si/Ipa.

AHaJIN3 U ONIUCAHUE SIICPHBIX PEAKIIHIA
C MCIOJIb30BAHUEM MOHITUH MacCOBOE
YUCJIO U 3apsij sapa, SHEPTUs CBSA3U
A/lpa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCIIa U SHEPTHUH B SJEPHBIX
peakiusX, 3aKOHa PaJuOaKTUBHOTO




anep. Snepusie peaktopsl. [Ipodriembl
YIIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI PA3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluuy ¥ UCCICTOBAHUS
AJIEMEHTAPHBIX YACTHL.
DOyHIaMEHTAIbHBIE B3AUMOACHCTBHS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mojiend. KBapk-ritooHHass MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mojenu. TéMHas maTepust U TEMHAs
SHEPIusl.

EauncTBO hr3myeckoi KapTUHBI MUDA.
TexHuyeckue yCTpoucTBa v
TE€XHOJIOTUYECKHUE MPOLIECCHI: TO3UMETD,
Kamepa BuiibcoHa, iAepHBIA PEaKTOoD,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAs
ToMorpadus

pacnaja.

OOBsicHeHHUE TPUHIINATIA JCHCTBUS
JIO3AMETpA, KaMepbl BuibcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
PE30HAHCHOM ToMorpaduu.

AHanu3 1 OIlCHKA BIUSHHUSI
PaIMOaKTUBHOCTH Ha )KUBBIS
OpTaHU3MBbI, a TAKYKE MOCIEICTBUI
Pa3BUTHUS SIICPHON SHEPTETUKU

C MO3UIMHN KOJOTHUECKON
0€301acHOCTH; TPEACTaBICHUM

0 pallMOHAILHOM MPUPOI0TIOJIb30BaAHUHN
(B po1iecce mOATOTOBKU COOOIIEHUH,
BBITIOJIHEHHUS TPYIIIIOBBIX MPOECKTOB)

Hroro no pazgeny
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Paznen 5. DjieMeHTHI aCTPOH

OMHHM U aACTPOPU3UKH

5.1

DeMeHTHI
aCTPOHOMUH U
acTpo(u3uku

12

Drarbl pa3BUTHS aCTPOHOMUM.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YCeHHUE aCTPOHOMHUH. [ [puMEHMMOCTH
3aKOHOB (PU3UKH 151 OOBSICHEHUS

HaOmronenue 38€31H0r0 HEDA
HEBOOPYKEHHBIM IJ1a30M

C HCTOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH IS OIPEIEICHUS




MPUPOJIbI KOCMUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
ONTUYCCKHUE TEIICCKOIEI,
PaaroTENECKOITbI, BHEATMOChEpHAs
aACTPOHOMUSI.

Bup 38é3aH0r0 HEOa. Co3BE3 U5, IPKUE
3BE3/Ibl, INIAHETHI, UX BUAUMOE
JIBUKCHUE.

ConHeuHas cucTema.

Comnnne. ConHeyHas aKTUBHOCTb.
Hctounuk sneprum CoiiHila 1 3BE37.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETUMOCTB». 3BE3/IbI IJIaBHOM
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb JIJIsI 3BE3]]
IJIaBHOM ITOCJIEAOBATCIHHOCTH.
BuyTpenHee ctpoeHue 3BE3.
CoBpeMeHHBIE MTPEACTABICHUS

0 MPOMCXOXKAESHUH U 3BoJIIOIIUKM CoTHIIA
1 3BE311. DTalbl )KU3HU 3BE3]I.
Muteunslii [TyTe — Hama ['aakTuka.
[Tonoxenue u nrxenune CoHIa

B 'amakTuke. TUIIBI rajJakTHK.
Paguoramaktuku u kBazapel. YépHbIie
JBIPBI B sIAPaxX rajJakTHK.

MIOJIO’KEHUS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3anst CeBEpHOIro NoJyIapus 1
SIPKUE 3BE3IBI.

HaOnronenue B Teneckon JIyHbl, IaHET,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
Y4acrtre B IMCKYCCHU O POJIH
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MHpPA, B IPAKTUYECKON JEATCIHLHOCTH
YEJIOBEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM PA3BUTHM.

IToaroroBka cooOIIEHNH 0 METOIaX
MOJYYEHHUS HAYYHBIX aCTPOHOMUYECKUX
3HaHUU, OTKPBITUAX B COBPEMEHHOM
aACTPOHOMMUH.

[IpumeHeHne 0CHOBOMOJIATAKOIINX
ACTPOHOMHUYECKUX MOHSATHUM, 3aKOHOB U
TEOpHUH IS aHAIN3a U OOBSICHCHHS
(hU3UYECKUX MPOIIECCOB, TPOUCXOSAIIUX
B 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEKTaJIAKTUYECKOM CpeE, IBUKEHUS
HEOECHBIX TEJ, PBOIIOIMU 3BE3] U
Bcenennoi




Bcenennas. Paciiupenne BeeneHHowu.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
U3ITy4EHUE.
MacmrabHas cTpykTypa BeeneHHoid.
MeraranakTuka.
Hepeiéunsie mpoOaeMbl aCTpPOHOMUHN
Htoro no pazneny 12
Pa3nen 6. @®u3nyeckuii NPaKTUKYM
6.1 duznyeckuit 16 Crioco0bl u3MepeHus PU3nIEecKuX [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MPaKTUKYM BEJIMYMH C UCIIOIb30BaHUEM UCCJIEI0BAHUI 3aBUCUMOCTEN
aHAJIOTOBBIX U IU(POBBIX (bu3NYECKUX BEJIIMYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTEIBLHBIE pazzienax « Y Y4eHU4eCKui SKCIePUMEHT,
HOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX | TabopaTopHbIe pabOTHI, TPAKTUKYM) )
BesinurH. OlieHKa TpaHull
MIOTPENTHOCTEN
Htoro no pazneiny 16
Paznen 7. O0o0maroiee noBTropeHme
7.1 Cucremaruzanus u 15 O06o0611eHME U cCUCTEMAaTU3aIUS VYyacTtue B AUCKYCCUU O POJIH (PUBUKHU U
o0o01ieHne coJlep KaHMs pa3AesioB Kypca aCTPOHOMHU B PA3IUYHBIX cepax
MIPEIMETHOTO «Mexanukay, «MonekymnsipHas Qu3nuka | JesTeIbHOCTH YEJI0BEKa.
COJIEP>KaHMS U ONIbITA U TEPMOJMHAMUKAY, [TonroroBka coob1ieHuit o0 Mecte
NEATEIbHOCTH, «InexTpoauHaMukay, «Konedanus u (bu3MYeCcKO KapTUHBI MUpA B PATY
IpUOOPETEHHOTO BOJIHBD», « OCHOBBI CTIEIMAJIBHON TEOPUH | COBPEMEHHBIX MTPEACTABICHHM
IPU U3YUYEHUU Kypca OTHOCUTEIBHOCTH», «KBaHTOBas O MPUPOJIE.




¢buszukm 10-11
KJIaCCOB

busnkay, « ANeMEeHTbl ACTPOHOMUHU U
acTpOU3UKI.

Ponb ¢puzuku u actpoHoMun

B 9KOHOMUYECKOW, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOU cepax
NEATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
(PU3HKU U aCTPOHOMUU B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOMN U TPOrHOCTUYECKON
byHKUIMN PU3zndecKoil TeoOpuu, pob
(¢u3nueckoil Teopur B POpMUPOBAHUU
MPEICTaBICHU O PU3NUYECKON KapTHHE
MUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTAaBICHUI
0 MPUPOAE

BelnonHenne yueOHbIX 3aaHui,
JEMOHCTPUPYIOIIUX OCBOECHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca ¢uszuku 10—
11 knaccos

Hroro no pazaeny 15
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOTPAMME




