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1o ydyeOHoMy npeamery «Du3smkKa»
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10 kiaccel - 5 yacoB B Henemo, urtoro 170 yacos
11 ximaccel - 5 yacoB B Henenro, urtoro 170 yacos



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no (pusmke Ha ypOBHE CpeHEro o0Iiero oopa3oBanus pazpadoTana Ha
OCHOBE TOJIOKEHUN U TPEOOBAHMM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOU
nporpammsbl, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuérom (denepanbHOil paboueit
nporpaMMbl Bociutanus U Konnenimu npenogaBanus yueoHoro npeameta «dusnkay B
oOpa3oBaTenbHBIX opranusanusax Poccuiickoit ®eneparuu, peaqn3yoNMX OCHOBHBIC
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0g3aTENbHOE MNPEIMETHOE COJEpKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0OBATEIbHOCTh M3YyUYE€HHUS TEM U pPa3JesioB
y4eOHOTO MpeaMeTa ¢ YUYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTUKU
y4eOHOTro mpoliecca, BO3pacTHRIX 0COOCHHOCTE oOyydaromuxcs. [IporpamMmma no ¢usuke
na€T MpeJCTaBICHUE O LEIX, COAECPKAHUU, 00IIel cTpaTerui 00y4eHUs, BOCIIUTAHUS U
pa3BUTHUsL O0yUaIOLIUXCA CPEACTBaMHU ydueOHOro mpenmMera «Pusuka» Ha yriryoJaéHHOM
YpOBHE.

N3yuenue kypca (u3nKu yriayOJaEHHOTO ypOBHSI MO3BOJSIET pEaju30BaTh 3a/layu
npo(ecCHOHATFHON OPHEHTAIlMU, HAMPABICHO Ha CO3JaHUE YCJIOBHA JUIS MPOSIBICHUS
CBOMX MHTEJUIEKTYalIbHBIX W TBOPYECKMX CIHOCOOHOCTEM KaKIpIM OOydaromumcs,
KOTOpblE  HEOOXOAMMBI  JUIsl  HPOJOJDKEHHMsT  oOpa3oBaHUSl B OpraHM3alUsax
npodeccroHaTbHOTO 00pa30BaHus MO PA3IMYHBIM (PU3UKO-TEXHUIECKIM U WHKCHEPHBIM
CTHEIIHATEHOCTSIM.

B mporpamme mo ¢usuke omnpenensroTcs IJIaHUPYyEeMble pe3yJIbTaTbl OCBOCHUS
Kypca (GU3MKM Ha ypOBHE CcpeaHero oOmero oOpa3oBaHUS:  JMYHOCTHBIE,
MeTanpeaMeTHbIE, TpeAMETHbIE (Ha yriayO0néHHoM ypoBHe). HayuHo-MeToqom0ornyecko
OCHOBOM 7151 pa3paboTKu TPeOOBAaHU K TUIHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM
pe3ynbTataM 00y4arolIuxcs, OCBOMBIIUX MPOrpaMMy MO (U3MKE Ha yPOBHE CPEIHETO
oOuiero oOpa3oBaHUsl Ha yriyOJEHHOM YpOBHE, SIBJISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOJIXO/I.

[TporpamMma o (pu3HKe BKITIOYAECT:

TUTAHUPYEMBIE pe3yIbTaThl OCBOCHHUS Kypca GU3HUKH Ha YIIIyOJIEHHOM YPOBHE, B TOM
YrCIie IPeIMETHBIE Pe3yIbTAaThI IO TOJaM 00yUYCHHUS;

coziepkanue yuyeOHoro npeamera «Ousukay» 1o rogam 00y4eHuUs.

[TporpamMma no gu3uke nMeeT MPUMEPHBIN XapaKkTep U MOXKET ObITh MCIOJIB30BaHa
YUUATEISIMU (PU3UKHU U1 COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[IporpamMMa mo Qu3uke HE CKOBBIBACT TBOPYECKYI0 HWHUIMATHUBY YUUTENCH |
MPEIOCTABIIAET BO3MOXKHOCTU JIJIsl PEAIM3alUU Pa3IMYHbIX METOJUYECKUX MOIXOA0B K
npenofaBaHui0  (PU3MKKM Ha YIIyOJIEHHOM YpOBHE TIpU YCJIOBHUHM COXPAaHEHUS
00s13aTeIbHON YacTH COJIEPKaHus Kypca.



®dusuka kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KaYeCTBE
y4eOHOro MpeaAMeTa B IIKOJIC, BHOCUT CYLICCTBEHHBIH BKJAJ B CHCTEMY 3HAHHMH 00
okpy:xaroriem mupe. [1IkonbHbI Kypc Ppusnkm — cucteMoo0pa3yromuii A1l €CTeCTBEHHO-
HAy4YHBbIX YYEOHBIX MPEIMETOB, MOCKOJbKY (U3NUECKHE 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHHWH, M3y4aeMbIX XHUMHEH, Ouosorueit, ¢uzmdyeckord reorpadueit u
actpoHomued. Mcnonp30BaHME W aKTUBHOE NPUMEHEHUE (PU3NYECKHX 3HAHUU
OTIPEICTUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHONOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, IOJIYyYEHHUS HOBBIX MAaTEpHAJIOB C
3a/laHHbIMU cBOMcTBaMH. M3yueHue (pU3MKU BHOCUT OCHOBHOU BKJIaJ B (hOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuaromerocs, B (OpPMUPOBAHHE YMEHUU
MPUMEHSATH HAy4YHbI METO/I MIO3HAHUSI IPY BBITIOJIHEHUH UMH YYEOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca (u3uKku Ha ypoOBHE CpeaHEro o01iero 00pa3zoBaHus MOJOKEH P
U, KOTOPbIE MOXKHO PACCMaTPUBATh KAK IPUHIIUIIBI €0 TOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoesn zenepanuzayuu. B cCOOTBETCTBUY C HEM MaTepual Kypca (pU3UKU 00beTMHEH
BOKpPYT (pusnueckux teopuid. Benymmm B kypce siBisieTcs: popMupoBaHUe IPeICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnosaracéT MCIOJb30BAHUE
I'YMaHUTAPHOTO MOTEHIMAIA (PU3NYECKON HAYKH, OCMBICIIEHUE CBA3U PA3BUTHS (PU3UKH C
pazBuTMEeM OOIIeCTBa, a TakKXe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriyOonéHHOTO ypOBHS
MPEANOoaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOIMYECKUX
MIPUJIOKEHUN W3YUYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpuBarOTCS Ha ypOBHE
OOUIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3konozuzayuu peain3yercs IoCpeICTBOM BBEICHMSI DIIEMEHTOB COJIEP KAHMS,
MOCBALIEHHBIX 3KOJOTHUYECKHM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pPa3BUTHEM TEXHUKM W TEXHOJIOTHM, a Takke OOCYXIECHMS MpoOJIeM palroOHAIBLHOTO
MPUPOONOIB30BAHUS U IKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHHE COAEpKaHUS MPOTrpaMMbl MO (PU3UKE MOJDKHO OBITH IOCTPOEHO Ha
NPUHIIUIIAX CHUCTEMHO-JESATENIbHOCTHOrO mnoaxona. s ¢u3uku peanusanus 3STHX
MPUHIUIIOB 0a3upyeTrcsi Ha UCIOJIb30BAaHUU CAMOCTOSITEIBHOIO 3KCHEpPUMEHTa Kak
MOCTOSTHHO JieHCTBYIOIIEro ¢gaktopa ydeoHoro mnporecca. [ yriyOa€éHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSATEJIBHOIO YYEHHYECKOIO JKCIIEPUMEHTA, BKIIFOYAOIIETO
(bpoHTaNbHbIE YYEHHUYECKHUE OMBITHI MPHU M3YYEHHH HOBOTO MaTepuala, JJabopaTopHbIe
paboThl W paboThl mpakTUKkyMma. [Ipw STOM BO3MOXKHBI JBa CHoco0a pearu3aruu
¢du3nUecKoro npakTukyma. B nepBom citydae npakTUKyM NpOBOAUTCS JIMOO B KoHIle 10 u



11 xnaccoB, 1ubO Mmocie MePBOrO M BTOPOrO MOJYTOAWN B Ka)XJIOM M3 3THUX KJIACCOB.
Brtopoii crtoco6 — 3To mHTErpanus padboT MpakTUKyMa B CHCTEMY J1ab0paTOpHBIX padoT,
KOTOpBIE€ MPOBOJIATCS B IMpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom mog paboramu
PaKTUKyMa TOHMMAETCsl CaMOCTOSITEIBHOE HCCIEeIOBaHUE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIAaroBoi HHCTPYKIUH.

B nporpamme mo ¢u3nke cucTeMa y4€HHYECKOrO 3KCIEPUMEHTa, JIabopaTOPHBIX
paboT ¥ MpaKTUKyMa MPEJICTaBIIeHA SIMHBIM ITepeYHeM. BBIOOp TeMaTHKH 17151 STUX BUIOB
YUYEHMUYECKUX MPAKTUYECKUX Pa0OT OCYLIECTBISIETCS YYAaCTHUKAMH 0Opa30BaTEIbHOIO
npolecca UCXOs U3 0COOCHHOCTEHN MOYypOYHOTO MJIAHUPOBAHUS U OCHAICHUSI KaOMHETa
¢usuku. [Ipu sToM obGecnieynBaeTcsi OBJIaJieHHE O0YyYAIOIMIMMUCS YMEHUSIMU MPOBOJIUTH
MpsIMbIE ¥ KOCBEHHBIE U3MEPCHHUSI, HCCIICIOBAHUS 3aBUCUMOCTEN (DPU3UIECKUX BETUYUH H
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yIEeTsSETCs PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3aaa4. [Ipu
ATOM JJIsl paCYETHBIX 3374 MIPUOPUTETOM SBIISIFOTCS 3a]1a4M C SIBHO 33JIaHHON M HESIBHO
3aJaHHOW (PU3UYECKOW MOJEINBIO, MO3BOJIAIONINE MPUMEHSITh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jienia Kypca, TaK U HHTETpUPYS MpUMEHEHUE 3HAHUN
U3 pa3HbIX pasnesnoB. s KayecTBEHHBIX 3a7ja4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
oOBsCHEHHE/PpE/ICKa3aHue TPOTEKaHUs (U3MUECKUX SBJICHUA W TPOILIECCOB B
OKpY>Karollen Ku3HH, TpeOyrolue Bbioopa PU3nIecKoi MOJIEIH IJIsi CUTYalluy MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu OPI'OC COO k maTepHabHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mpolecca Kypc (PU3MKU YIIIyOJIEHHOTO YpOBHS Ha YpOBHE
CpeIHero oo1ero o0pa3oBaHus T0JKEH U3Y4YaThCsl B YCIOBHSIX MPEIMETHOIO KaOMHETa.
B kabunere ¢Qu3uku AOMKHO OBITH HEOOXOaUMOE J1abopaTopHOE O00OpYyJAOBAHHE IS
BBITIOJTHCHHSI YKA3aHHBIX B MPOTpaMMe 10 (PU3HUKe YUEHUIECKHUX OMBITOB, TJAOOPATOPHBIX
paboT 1 paboT MpakTUKyMa, a TAKKe JeMOHCTPAIIMOHHOE 000py0BaHNE.

JleMOHCTpallMOHHOE 000pyI0BaHHE (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM JIOCTAaTOYHOCTH M OOECHeYrMBaeT TIOCTAHOBKY IEPEYHCICHHBIX B
nporpaMMe To (H3UKE KIIOYEBBIX JAEMOHCTPALUNA IS HWCCIEIOBAHUS HM3ydaeMbIX
SIBJICHHH M TIPOIIECCOB, AIMITUPUICCKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKHX
IIPUMEHEHUM.

JlabopaTopHoe o00OoOpymoBaHWE IS YYCHHUYECKUX  MPAKTUYECKUX  padboT
dbopmupyeTcsi B BUAC TEMATUYCCKUX KOMILIEKTOB U OOSCIIEYMBAETCS B pacuéTe OJHOTO
KOMIUIEKTa Ha JBYX oOOywarommxcs. TemaTHueckue KOMIUICKTHI J1abopaTopHOTO
000pyIOBaHUs JOHKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCTIOJB30BaHUHU aHAJIOTOBBIX
U 1U@POBBIX TPHOOPOB, a TaK)KE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHJIEC
1 pOBBIX Ta0OPATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4CeHUS (PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:



dbopMupoBaHHE WHTEpeca W CTpeMJICHUS OOydYaloIMXCsl K HAYYHOMY H3YYECHHIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHWs U (OPMHUPOBAHUE
UCCIJIeI0BATEIHLCKOIO OTHOIIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3yYEeHHUS OCHOB
CTpOCHHS MaTepuH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHe YMEHHI OOBACHATH SBICHHUS C HUCIHOJIb30BAaHUEM (U3MUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTaBICHUH O PO (QU3UMKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cepax Oyaymied mpodeccuoHaIbHON
NEeSATENbHOCTH, CBSI3AHHBIX C (PU3MKOMW, MOATOTOBKA K JajbHEHIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTmxeHne 53TUX Ieseld 00ecleynBaeTCsl pPElIeHUEM CIEeIyIoIMMX 3axad B
npoIiecce 3yueHus Kypca (pU3rMKu Ha YpOBHE CPEIHETo 00111ero 00pa3oBaHus:

NpUOOPETEHUE CUCTEMBl 3HAHUK 00 OOIWMX (QU3NYECKUX 3aKOHOMEPHOCTHX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (PU3UKY, BIIEKTPOIUHAMUKY,
KBaHTOBYIO (DM3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
(bu3nyeckux SBICHUI B TPUPOJAEC UM Il TMPUHATUS TNPAKTUUYECKUX pEHICHUNA B
MOBCEIHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB PEIICHMS PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (HHU3MYECKOU
MOJIETIbIO, 3aja4, OAPa3yMEBAIOIINX CAMOCTOSITENIbHOE Co3aHue (PU3MUecKOr MOJENH,
aJIeKBaTHOM YCJIOBHSIM 33/1a4M, B TOM YHKCJIE 3a/1a4 UHKEHEPHOTO XapaKTepa;

MOHMMaHUe (PU3UYECKUX OCHOB U MPUHIIUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEY;

OBJQJICHUE METOJIaMH CaMOCTOSITEJIbBHOTO  IUJIAHUPOBAaHUS W MPOBEJICHUS
(U3UYECKUX DKCIEPUMEHTOB, aHaIW3a W WHTEpHpeTanuu WHOOpPMAIUHU, OMpeaeieHus
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3JaHHe VYCJIOBMM JJig PAa3BUTHUS YMEHUH MPOEKTHO-UCCIEI0BATEIBCKOMH,
TBOPYECKOU JIEATENBHOCTH;

pa3BuTHE HMHTEpeca K cdepaMm MpodeccrnoHaIbHON JesTeNbHOCTH, CBA3aHHOM ¢
(bU3UKOM.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO yrinyO0néHHbIA yPOBEHb U3yUECHHUS
ydyebHoro npeamera «Dus3ukay Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUs BhIOMpaETCs
OoOyJaronMMucs, TUIAHUPYIONIUMHU TPOAOIKEHUE O0pa3oBaHUs IO CICIHAIBHOCTSIM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.



Ha wusyuenune ¢usuku (yriayOn€HHBIM ypOBEHb) Ha ypOBHE CPEIHEr0 OOIIEero
obOpazoBanus otBogutcsa 340 vacos: B 10 knacce — 170 vacoB (5 yacoB B Henento), B 11
kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o Gpusuke nepedeHb 1adopaTOPHbIX U MPAKTUYECKUX
paboT SIBISETCS PEKOMEHIOBAaHHBIM, YUUTENh JEIAaeT BEIOOP MPOBENACHUS J1a00OPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBUY AIbHBIX OCOOCHHOCTEH 00yJarommxcs



COAEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — ¢(yHaaMeHTandbHas Hayka o mpupoje. Hayunblit mMeTon mo3HaHUS H
METO/IbI CCIIeIOBAaHUS GU3NYECKUX SIBIICHUH.

OKCIIEpUMEHT W TEOpHUsl B Ipolecce Mo3HaHUs mpupoabl. HaOmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHust (GU3MYECKUX BEIMYMH (QHAJIOTOBble U IU(MPOBBIC
WU3MEPUTEIIbHBIE TPUOOPBI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpenrHocTy U3MEpPEeHU PU3NYECKUX BETUYHUH (a0COIIOTHAS U OTHOCUTENbHAS).

MopnenupoBanue (QU3NYECKUX SBICHUW U MPOLECCOB (MaTepuanbHas TOYKa,
abCONIOTHO TBEPJIOE TENO, HIealbHasl JKUIAKOCTb, UACATIBHBIA Ia3, TOUEUHBIA 3apsin).
['mnore3a. ®U3MYECKU 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPHS.

Ponb u Mecto Ppu3uku B popMUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI MHpPA, B
MPaKTUYECKON AESTEIbHOCTHU JTIOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne Chibl TOKA W HAIPSDKEHUS B LEMU MOCTOSHHOIO TOKA IIPU IOMOUIU
aHAJIOrOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LHU(poBOM mnadbopaTopueld no ¢usuke. IIpumepsl u3MEpeHHs
(bu3NYeCKUX BEJIMYMH MPHU MOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nprkeHre. OTHOCUTENBHOCTh MEXAHUUECKOTO ABMKEHHS. CucTteMa
OTCYETA.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepUaJIbHON TOYKH, €r0 MPOEKIUU HA OCH CUCTEMBI KOOPUHAT.
Tpaekropusi.

[Tepemenienue, CKOpocTh (CpeaHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepualibHOW TOYKM, HUX TMPOEKIMH HAa OCH CUCTeMbl KoopauHatr. CloxxeHue
MIEPEMELLCHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IMPSMOJMHENHOE [BHKEHHE. 3aBUCUMOCTh
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHMS W MYTH MaTEpUAIbHOM TOYKM OT BPEMEHM U HX
rpaduku.

CBobOogHoe maneHue. YCKOpeHHE CcBOOOMHOTO majcHus. JIBmokeHuWe Tea,
OpOILIEHHOTO MOJI YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUS
MaTepUaIbHOU TOUKHU OT BPEMEHHU U UX TpapuKU.



KpuBosnmHenHOE ABMKEHHE. [[BMKEHME MATEPHAIBHOW TOYKM MO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuoa n yactora obOpamenus. LleHTpocTpemurensHoe
(HOpMasibHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) W MOJHOE YCKOPEHUE MaTepualibHOU
TOYKH.

TexHUYEeCKUEe yCTPOMCTBA U TEXHOJOTHYECKHUE IPOLECCHl: CIUAOMETp, ABUKECHUE
CHapAI0B, LICTIHBIC, IIECTePEHYATHIC U PEMEHHBIE Mepeayl, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.

Mopnenp cucTeMbBl OTCUETa, WUIIOCTPALM] KHHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0b! uccneoBaHusl IBUKEHUIA.

Nnmoctpanys npenesrbHOro nepexoa 1 U3MEpEHNe MTHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenue nBWKEHUS Tena, OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY H
TOPU30HTANBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE TyTEW, TPAEKTOPHUI, CKOPOCTEH JBMXKEHHUS OJHOTO M TOTO K€ TEJa B
pa3HbBIX CHCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydyeHne HEPABHOMEPHOTO JBHKEHHMS C LENbIO ONPEACIICHUS MIHOBEHHOU
CKOpOCTH.

M3mepeHne yCKOpeHUs NP MPSMOJIMHEMHOM PaBHOYCKOPEHHOM [JBHYKEHUHU 110
HAaKJIOHHOU IUIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU IPY PABHOYCKOPEHHOM JIBUKEHUU.

N3mepeHne yckOpeHHsl CBOOOJHOIO maaeHusl (PEeKOMEHAOBAHO HCIOJb30BaHHUE
1 poBoii 1abopaTtopun).

N3ydeHue ABMKEHHUS Tenla, OPOLIEHHOIO TOpU30HTalNbHO. [IpoBepka rumoresbl o
MPSIMOM MPONOPLIMOHAIBHON 3aBUCUMOCTH MEXKY HATbHOCTBIO TMOJIETa W HAYAIBHOU
CKOPOCTBIO TeJA.

N3ydenne nBUKEHHUS TeJa 10 OKPYKHOCTH C TOCTOSIHHOM MO MOJIYJIK0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MepHOJa 0OpaIieHusi KOHUYECKOTO0 MasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hbrorona. MHWuepuuanbaeie cucteMbl orcu€ra. [lpuHnun
oTHOcuTenbHOCTH ['amunes. HeuHepumanbHble CcUCTEMBI OTCU€Ta (ONpENEIICHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHiun cynepno3uiiyu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKU.



Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAJIEHTHOCTh IPaBUTALMOHHOW M MHEPTHOMN
MAaCCBI.

Cuna TsokecTd. 3aBUCHUMOCTb YCKOpPEHHUS CBOOOJHOTO MAaJEHUSI OT BBICOTHI Haj
MOBEPXHOCTHIO TUTAHETHI U OT Teorpaduueckoil MUpOThl. JIBrkeHre HEOECHBIX TeT U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMuueckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKyIIErocsi ¢ yCKOpEHHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cusia TpEHUSI CKOJIBKEHHUSI M CHJIA TPEHHUS MOKOS.
Koaddumment tpenus. Cuina conpoTUBIICHUS NPU ABUKEHUU TeJA B )KUJIKOCTU WJIU Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHUSI.

JaBnenue. 'mapocratnyeckoe gaBienue. Cuna Apxumena.

TexHuyeckue yCTporCTBa M TEXHOJIOTUYECKHUE IMMPOLECCHI: OAIIUITHUKN, IBUKEHUE
VCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpauuu.

Habnrogenue OBMXKEHHsS Tell B WHEPIUAIbHBIX M HEMHEPLUHUAJIBHBIX CHUCTEMax
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

KaueHne nByX HMIMHIAPOB WIM LIAPOB Pa3HOW MAcCChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbBHO HEMHEPLUAIBbHON CUCTEMBI OTCYETA.

CpaBHEeHME PABHOACHUCTBYIONIEH MNPWIOKEHHBIX K TEIy CHJI C HPOU3BEACHHEM
MacChl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHUKAIOLIUX B PE3yJIbTaTE B3AUMOEHCTBHUS TEI.

N3mepenne Mmacc no B3auMOJECUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NMAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne paBHOACUCTBYIOMIEH CUJI TMPU JBMXKEHHH OpyCcKa IO HAaKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBUYKEHUS OpyCcKa 10 HAKIOHHON
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBI.

HccnenoBanve 3aBUCMMOCTH CHJI  YHIPYTOCTH, BO3HHMKAKOIIMX B IMPYKHHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.

N3ydyeHne IBUKEHNS CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTOU Yepes JIETKUU
OJI0K.

N3mepenne koddduimenta TpeHHs MO BEIWYUHE YIJIOBOro Koddduimenrta
3aBUCHUMOCTHU Frp(N).



HccnenoBanre ABMKEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 (HUITUEHTOM TPEHUS.

N3ydenne nBUKEHUs IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHO TBEpAOE Teno. [locTynarenbHOE U BpalaTeIbHOE IBUKEHUE TBEPIOTO
Tena. MOMEHT Cuibl OTHOCHTENBbHO OcH BpaumieHus. llnedo cuibl. CroxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TsaxkecTn Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TEA.

YcroiiunBoe, HeycToiuMBOE, 0€3pa3InuHOE paBHOBECHE.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHl:  KPOHILITEHH,
CTPOMTENBHBIM KPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cioBUst paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKYM.

HccnenoBanne yciioBA paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIICHUS.

KoHcTpynpoBaHHne KPOHIITEWHOB U PACUET CHII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TeJA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3akonvi coxpanenusn 6 mexanuxe.

NMmysbc MarepuaibHOW TOYKHM, CHUCTEMBl MaTepHalbHBIX ToYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa MaccC.

MMiyJibec CHIIBI M1 U3MEHEHHUE UMITYJIbCA TeJlA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

MoMeHT nmnyJibca MaTepUanbHOM TOUKH. [IpeacraBnenrne o COXpaHEHMM MOMEHTA
VMMITYJIbCA B EHTPAIbHBIX MOJIAX.

PaGora cuiael Ha MajgoM W Ha KOHEYHOM mnepemernieHuu. [ 'paduaeckoe
npecTaBieHre paboThl CUITBI.

MonIHOCTh CUIIBI.

Kunernueckass »Heprusi MarepuaibHOW TOYku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU MATEPUATIBHOU TOUKHU.

[loTeHnnanbHble W HENOTEHIMalIbHble Cuibl. [loTeHnManbHas  dHEprus.
[ToTenuunanbHas sHEPrUs ynpyro 1eopMUpoBaHHOM NPy KuHbL. [loTeHIIMaNbHAs SHEPrUs
Te€Jla B OJHOPOJHOM TIpaBUTAUMOHHOM Tmoje. [loTeHnnanbHass »SHEprus Tela B
IPaBUTAIMOHHOM TI0JI€ OJTHOPOJHOTO 1Iapa (BHYTpHU U BHe 1apa). Bropas kocMuueckas
CKOpOCTh. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3p paOOTHl HEMOTEHLUHUATIbHBIX CHJI C M3MEHEHHEM MEXaHHYECKON HSHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.



VYpaBHenue bepHyum [ UACANbHOM KUJKOCTH KAk CIEICTBHE 3aKOHA
COXPaHEHHS] MEXaHUYECKON IHEPTUU.

TexHH4ecKkre YCTPOWCTBA W TEXHOJOTHMYECKHE TMPOLECCHL: JIBMKCHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHre MOIITHOCTHU CHUJIBI.

W3meHeHue 3Hepruu Tela MPU COBEPIICHUU PaOOTHI.

B3auMHbIe NpeBpalieHusl KWHETUYECKOU U MOTEHIMAIBHON YHEPT UM IIPU JCUCTBUU
HA TEJIO CHJIBI TSHKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepenue nmmybca Teiia o TOpMO3HOMY ITyTH.

N3Mepenre CUiIbl TATH, CKOPOCTH MOJIETHU SJIEKTPOMOOUJISE U MOIIHOCTHU CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanne COXpaHEHHS] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS TOTCHIMAIBLHON HSHEPTrUU TPYKUHBI C PabOTON CHIIBI
TPEHUSL.

OmnpeneneHue paboThl CUIIBI TPEHUS MPU ABUKEHUHU TeJa MO HAKJIOHHOU TIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OCHOBHBIE TTOJIOKEHUST MOJIeKyJIsipHO-KuHeTn4Yeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe nBHKeHHE. XapakTep JBWXKEHUS U
B3aMMOJECHCTBUA YaCTHUIl BelecTBa. MOJIeNTd CTPOECHUS ra30B, JKUIAKOCTEN U TBEPABIX T
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJieneil. Macca u pazmepsl MOJIEKYJTT
(aromoB). KonmnuectBo Bemectsa. [locTossHHass ABoraspo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMmepenus. Illkana
temrmeparyp Llenscus.

Mogenb uaeanbHOro rasa B MOJEKYJISIPHO-KMHETUUYECKOW TEOPUM: YACTHUIBI Ta3a
JBUXXYTCSI Xa0TUYECKH U HE B3aUMOJIEMCTBYIOT JIPYT C IPYTOM.

['azoBeie  3akoHbl.  YpaBHeHue MeHnneneeBa—Knanelipona.  AGcomtoTHas
temneparypa (mkana Ttemneparyp KensBuna). 3akon [lanpToHa. WM3omporiecchl B
HJIeaJIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXAY JABICHUEM U CpPeAHEH KMHETUYECKOW DHEPTHeil MOCTYNaTelIbHOTrOo
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ MJI€aJbHOrO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU UJICATIBHOTO Ta3a).



CBsi3p aOCONIOTHOM TeMmepaTypbl TEPMOJMHAMHUYECKONM CHCTEMBI CO CpeaHei
KMHETUYECKOW SHEPTUEH MMOCTYINIATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckne yCTpOUCTBa U TEXHOJIOTUUYECKHUE MPOIIECCHI: TEPMOMETP, OapoMeTp,
NOJIyYEHNE HAHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopenu nBuKeHNs 4aCTHL] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us sxuaKocTe.

Monuens onbita llTepHa.

[IpuTsKeHUE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre npouecca yCTaHOBIICHUS TEIIOBOTO PaBHOBECHS P TEII00OMEHE
MEXAY rOpsiueid U XOJOAHOM BOJIOM.

W3yuenue HM30TEpPMUYECKOr0 mpouecca (PEeKOMEHIOBAaHO  HMCIOJb30BaHHUE
1udpoBoii 1abopatopun).

M3ydeHne n30X0pHOro mnporecca.

N3yuenue nzo0apHOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJ]) cucrema. 3agaHuie BHEUIHUX  YCIOBUW IS
TEPMOJAVMHAMUYECKON cHUCTeMbl. BHemHne u BHyTpeHHuE mapamerpbl. [lapamerpsl
TEPMOJAVMHAMUYECKON CHUCTEMBI KaK CpPEJIHUE 3HAYCHUS BEJIWYUH, OINKCBHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hayajil0  TEPMOIAVMHAMUKHU. Camonpoun3BoibHas  peJlaKcalus
TEPMOJAUHAMUYECKON CUCTEMBI K TETIIOBOMY PAaBHOBECHIO.

Mopens uaeanpbHOTO ra3a B TEPMOJMHAMUKE — CUCTEMA YPAaBHECHMI: ypaBHEHHE
MenpneneeBa—KnamneipoHa ¥ BBIp@XKEHHE JUII BHYTPEHHEH OHEPrUU. Y CIOBUSA
MPUMEHUMOCTH 3TOW MOJEIM: HU3Kasg KOHILICHTpAallUs YacCTHI], BBICOKHME TEMIIEpaTypHI.
BripaxxeHue st BHyTpEHHEN SHEPTUH OJTHOATOMHOI'O UAEAJIbHOTO rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.

DOneMeHTapHasi paboTa B TepMoJMHAMHKE. BpruuciieHne paboTbl Mo rpaduky
nporiecca Ha pV-auarpamme.

Tennonepenayda Kkak Coco0 M3MEHEHUS! BHYTPEHHEN SHEPTUH TEPMOIMHAMUYIECKON
cucTeMbl 0e3 coBepieHus: padoTsl. KoHBEKIus, TEMIONPOBOJHOCTD, U3TyUYEHHE.



KommuecTBo TermmoTel. Temno€MKocTs Tena. Y iejibHasg U MOJISIPHAs TEIUIOEMKOCTH
BelleCcTBa. YpaBHeHHe Maliepa. YaenbHas TemiaoTa CropaHus TomimBa. Pacyér
KOJIMYECTBA TETUIOTHI IPpH Terutonepeaade. [lorstue o6 agmabatHoM mporecce.

[lepBblii 3aKOH TepMOIMHAMUKH. BHyTpeHHsd 3Heprud. KonnuecTBo TEMNIOTHI U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHN SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoii 3aKOH TEPMOAMHAMUKHU JJIsi PABHOBECHBIX MPOIIECCOB: YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHUYECKONW CHUCTEMbl MPOXOJIUT E€IUHCTBEHHAS
aanabara. AGCOIIOTHAs TeMIeparypa.

BTopoii 3aKOH TEpMOAMHAMUKHU [IJII HEPABHOBECHBIX MPOLIECCOB: HEBO3MOYKHO
nepenarb TEIJIOTY OT Oosiee XOJIOAHOro Teia K Oolsiee HarperomMy 0e3 KOMIIEHCalluu
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX MPOIIECCOB.

[TpunuMmnb! aecTBus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3naueHue KII/I. [ukn Kapho.

DKOJIOTUYECKHE AaCMEKThl KCIOJIb30BaHMS TEIUIOBBIX JIBUTareneil. TeroBoe
3arps3HEHUE OKPYIKAIOIICH Cpebl.

TexHuyeckue yCTPOMCTBA U TEXHOJOTHMYECKHE MPOLECCHl:  XOJOAWIbHUK,
KOHJIUIIMOHED, AU3ETbHBIN U KapOIOpAaTOPHBIN JIBUTATENH, TapoBasi TYpOUHA, MOJyYCHUE
CBEPXHU3KUX TEMIEPATyp, YTUIM3ALMS «TEIUVIOBBIX» OTXOJO0B C HCIOJIb30BAHHEM
TEIJIOBOTO HACOCA, YTUJIN3allis OMOOPTaHUYECKOT0 TOTUIMBA JIJIsl BRIPAOOTKHU «TEILJIOBOID)
U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meHenune Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3ayuiHoe oraumso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOTO mpoiiecca.

Kom1broTepHble MOAENH TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne yaenbHOM TENI0EMKOCTH.

HccnenoBanue nmpoliiecca OCThIBaHUS BEIIECTRA.

HccnenoBanue annabaTHOTO Ipoiiecca.

N3ydeHne B3aWMOCBA3M DJHEPTHM  MEXKMOJIEKYJSIPHOTO  B3aWUMOJICUCTBUS U
TeMIEepaTypbl KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue W KoHJeHcamus. Vcnapenue u kumeHue. YjenbHas TeEIIOTa
mapooOpa3oBaHUsI.

HacelleHHble U HEHACHIEHHbIE napbl. KauecTBeHHAast 3aBUCUMOCTh TUIOTHOCTU U
JIABJICHUSI HACBHIIIEHHOTO Tlapa OT TeMIIepaTyphbl, HMX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JABJICHUS B KUJKOCTH.



BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEITLHAS BIIAXKHOCT.

TBépmoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOIHMS CBONCTB
kpuctauioB. [lmaBneHne W Kpuctajum3auus. YIelbHas TEIUIOTA IUJIABJICHUS.
CyOaumarnusi.

Hedopmanmu tBEpmOro Tena. Pactsokenune m cxxarme. Cnur. Mopayns FOwra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paclIMpeHUe KUIAKOCTEH M TBEPABIX Tel, O0bEMHOE W JIMHEWHOE
pacumipeHre. AHrapMOHHM3M TEIUIOBBIX KOJ€OaHMI YacTUIl BEIIECTBA Kak MNpUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0OIaX.

VYpaBHeHUE TEMIOBOTO OaiaHca.

[ToBepxHocTHOE HarspkeHHE. Koda(phUIMEHT MOBEPXHOCTHOTO  HATSDKCHUS.
Kanumnspasie siBineHus. [laBieHwe MOJ HMCKPUBIEHHOW MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlarmaca.

TexHn4ecknue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: KUAKUE KPHUCTAILIBI,
COBPEMEHHBIE MATECPUAIIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiiCTBa HACBHILLIEHHBIX IAPOB.

Kunienune. Kunenue npy noHM>KEHHOM JTaBJICHUM.

N3mMepenune Cuitbl MOBEPXHOCTHOTO HATSIKEHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaumnBaHue.

Kanumisipabie sBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Habmronenne manbix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3Mepenue yaenpHOM TENIOTHI IUIABJICHUS JIbJA.

N3y4yeHne CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenre aOCONIOTHOM BJIQKHOCTH BO3JyXa W OIIEHKAa MacChl IapoB B
TTOMEIICHUH.

N3mepenne ko3¢ duireHTa MOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCUMOCTH JiehopMaIiuu pe3snHOBOrO0 00pasia OT MPUII0KEHHON
K HEMY CHJIBL.



Paznea 4. JaekTpoanHamMmuka.

Tema 1. Inexmpuueckoe noJe.

OnexTpuzanmss Tel W €€ MposIBICHUS. OJEeKTpuueckuil 3apsa. JlBa Buga
ANEKTPUYECKUX  3apsAaoB.  IIpoBOAHMKHM,  JOUANEKTPUKH M HOJYIPOBOJHUKH.
DJIeMEHTapHbBIN 3JIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHUS DJIIEKTPUUECKOTO 3apsiaa.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kymnona.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIIbI.

Hanpsoxk€HHOCTE 25ekTpudeckoro mosis. [IpoOuerit 3apsa. JInaum HanpskEHHOCTH
ANEKTPpUUYECKOro noJist. OTHOPOAHOE HIIEKTPUUECKOE TOJIE.

[JoTEeHIHAIBHOCTh ~ 3JIEKTPOCTATHYECKOTO Toysl. Pa3HOCTh MOTEHUHMAIOB U
HanpspbkeHue. [loTeHnnanbHas dHeprus 3apsaaa B AJIEKTpOCTaTuYecKoM mose. [lorennnan
AIEKTPOCTATUYECKOrO NOJIsA. CBA3b HAPSHKEHHOCTH ITOJIS U PA3HOCTH MOTEHIIUAIOB JUIS
AJIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOJIHOTO, TAaK U HEOJJHOPOJIHOTO).

[IpyHLIMT CynepnO3UIUN SIEKTPUUECCKUX TTOJIECH.

[Tone Ttoueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHOM cdepbl. Ilome
PAaBHOMEPHO 3apsKEHHOro 1o 00béMy 1mapa. Ilome paBHOMEpPHO 3apsyKEHHON
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JWHUN  HAOpsDKEHHOCTH ATUX MOJNEH U
AKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEKTPUKN B DJIEKTPOCTATUYECKOM TOJIE. JIMAJIeKTprdecKass NPOHHUIIAEMOCTH
BEILIECTBA.

Kongencatop. OneKTpoEMKOCTh KOHIEHCATOpa. OJIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe coenvHeHue KoHAeHcCATOpoB. llocnenoBarenbHOEe coenvHEHUE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCcTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKHME MPOLECCHI:  AJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTAaTHUYECKas  3allluTa,  3a3eMJICHHE  DJIEKTPOIpPUOOpPOB,
KOHJIEHCaTOphl, TeHepaTtop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOWCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3aPSIKEHHBIX MUIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKkTpocTaTuuecKas 3anuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y MIEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOMAAM IJIACTHH,
PACCTOSTHUSI ME¥K]ly HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSXKEHHOT0 KOHJIEHCAaTopa.

3apsaKa U pa3psika KOHJIEHCATOpa YepE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

OrneHKa cUJl B3aUMOJICHCTBUS 3apSyKEHHBIX TEI.

HaOnronenue mpeBpalieHuss 3HEPTUM 3apsHKEHHOTO KOHJIGHCATOpa B YHEPTUIO
U3IIyYEHUS] CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMANOB (HAMPSKEHUS) TPU IOCIEI0BATEILHOM
COEJIMHEHUN KOHJECHCATOPOB.

HccnenoBanue pa3psna KOHJIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuia toka. [TocTOsIHHBIN TOK.

VYcnoBust CynmecTBOBaHUSI MTOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. MICTOYHMKHM TOKA.
Hanpsoxenue U u DJ1C &.

3akoH OMa I y4acTKa LEMu.

DIEKTPUYECKOE CONMPOTHUBJIIEHUE. 3aBUCUMOCTb COINPOTUBIICHHUS OJHOPOJHOTO
IIPOBOJIHUKA OT €0 JJIMHBI U IUIOMAAY ITONIEPEYHOr0 CEYEHHUs. Y IEIbHOE COIIPOTUBIICHUE
BEIIECTBA.

[TocnenoBaTenbHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nenei. [Tpasuna Kupxroda.

Pabota snextpudeckoro Toka. 3akon [[xxoymns—Jlenna.

MOIIHOCTE  JNEKTPUYECKOTO TOKA. TermnoBas MOIIHOCTb, BbLAEIsEMas Ha
pe3ucTope.

OJIC m BHYTpEeHHEE CONMPOTUBIICHHME MCTOYHMKA TOKA. 3akOH Oma i MOJHOU
(3aMKHYTOI) 2JIEKTPUYECKOM 11eru. MOITHOCTh HCTOYHUKA ToKa. KopoTkoe 3amMbIKaHUE.

KonzaeHcarop B nienu noCTOSSHHOTO TOKA.

TexHn4eckne yCTpoUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTart, CYETYUK DIICKTPUUECKON SHEPTHH.

Hemoncmpayuu.

N3mMepeHune CUitbl TOKa U HANIPSIKEHUS.

HccnepoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSIKEHUS JJISI PE3UCTOPA, JIAMIIBI
HAKaJIMBAaHUS U CBETOAMOA.

3aBUCUMOCTb COMPOTUBIICHUS LIUIUHIPUUECKAX TPOBOAHUKOB OT JJIMHBI, IIOIIAIH
MOINEPEYHOr0 CEUYCHUSI U MaTepurala.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA OT COIPOTHBIIEHUS IPHU IOCTOSTHHOM
HaIpsHKEHUH.



[Ipssimoe uzmepenue DJIC. KopoTkoe 3aMblKkaHUE TaIbBAHUYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bI coeTMHeHs] HCTOYHUKOB ToKa, DJ[C GaTtapei.

HccnenoBanre pa3HOCTH MTOTEHIHAIOB MEXKY MOJI0CAMU HCTOYHHUKA TOKA OT CUJIbI
TOKAa B LEIN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccenenoBanre CMEMIAHHOTO COCIMHEHNS PE3UCTOPOB.

N3MmepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanrie 3aBUCUMOCTY CUJIbI TOKA OT HANPSDKEHUS 1S JTIaMITbl HAKAJIMBAHUA.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTUBIICHHSI HCTOYHUKA TOKA.

Hccnenopanne 3aBucuMoctd DJIC raapBaHUYECKOrO 3JIEMEHTAa OT BPEMEHH IIpU
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanne pa3HOCTH MOTEHIMATIOB MEXAY TOJIF0OCAMHU UCTOYHHMKA TOKA OT CUJIBI
TOKA B LEIN.

HccnenoBanne 3aBUCUMOCTH ITOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DneKTpudecKas MPOBOIMMOCTD PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOAUMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTHBJICHUS METALUIOB OT TEMIIEPATypHI.
CBepXIIPOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYyUYKOB.

[TomynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS MPOBOJIUMOCTD MOJTYTIPOBOJHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUd TOK B 3JEKTPOJIATAX. JIEKTPOJMTHYECKAs JUCCOLMALMS.
DnexTponus. 3akoHbl Dapanes Aisl ANEKTPOIn3a.

DJIEKTPUYECKUM TOK B rasax. CaMOCTOSTENIbHBIA U HECAMOCTOSATEIbHBIA Pa3psl.
Paznuunbie THIIBI CaMOCTOSITENBHOTO pa3psana. Monnus. [Ina3zma.

TexHU4ecKue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psAaHbIe JIAMIIBI,
ANIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: AHMOJ, TPAH3UCTOD,
dboTonmoa, CBETONMOM, TrajbBaHHWKA, PAPUHUPOBAHME MEAM, BBIMIABKA ATIOMMHUS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponau3a Papajaes.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOAMMOCTH METAJNIOB ¥ TIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



HaOnronenue snexktpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCHMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMITEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JAHO/IA.

DuU3NYeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHus (PU3NYECKUX BEITUYHH C KCIOJIH30BAHHEM AHAJIOTOBBIX H
MUPOBBIX H3MEPUTETHHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUN Pu3nyecKkux BenyuH. OleHka
IPaHMUIL TOTPEUTHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHUI, MCCICAOBAHUIN 3aBUCUMOCTEN (DU3UUECKUX
BEJIMUMH, TMPOBEpPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp U3 paldOT, OMHUCAHHBIX B
TeMaTUYECKUX pazjieliax «YUYEHUYECKU HKCIEpPUMEHT, JabopaTopHbie paloThI,
MIPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢pusuku yriayOon€HHoro ypoBHs B 10 kiacce oCylIecTBIISIETCS C
YIETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSA3CH C KypcaMHd MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpadun U TEXHOJOTHH.

Mesicnpeomemusie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEmMO008 HAYUHO20
nO3HaHuA: SIBIICHUE, HAy4YHBIA (PakT, runore3a, Gpundeckas BEIUMUYMHA, 3aKOH, TEOPHS,
HaOIIOZCHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEPEHHE, IOIPEIIHOCTH
M3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas 1a00paATOPHSI.

Mamemamuxka: penieHue CUCTEMbl ypaBHeHHU. JlunelHas QyHkius, napabona,
runepOosa, ux rpaduku u cBoicTBa. TpuroHoMmerpuieckue GyHKIIMH: CHHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpbl U HX
MPOEKIMU HA OCH KOOPJAUHAT, CII0KEHNUE BEKTOPOB.

buonozua: mexanudeckoe ABUXKEHHUE B KUBOW mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHW3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIoIIeH Cpepl,
YTUIM3AIMs OMOOPTaHUYECKOTO TOTIIMBA JIJISl BBIPAOOTKH «TETUIOBOI» U DJIEKTPOIHEPTHH,
MMOBEPXHOCTHOE HATSHKEHUE M KAMMIIIIPHBIC SIBJICHUS B TIPUPO/IC, dTCKTPUICCKUE SBICHUS
B KMBOM MPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHME BEILECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJIIPHAS Macca, MOJIydYeHHe HAaHOMAaTEePHAJIOB, TETUIOBbIE CBOMCTBA TBEPABIX
TeJ, XUIKOCTEH W Ta30B, JKUJKHE KPUCTAJUIBI, DJIEKTPUUYECKHUE CBONCTBA METAILIOB,
AIEKTPOIUTUYECKAS TUCCOIHAIINS, TaTbBAHUKA, dJIEKTPOHHASI MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoCcTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHne NBWKCHHUIN C MCIOJb30BAaHUEM MEXaHU3MOB, YUET
CyXOTO M JKHJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIMHU (KPOHIITEIHH,
peméTyarbie KOHCTPYKIIMH), UCTIOJIB30BaHNE 3aKOHOB COXPAHECHHS MEXaHUKH B TEXHUKE
(rupockom, BOJOMET M APYTHE), ABUTATENh BHYTPCHHETO CTOpaHMSs, IapoBas TypOWHa,



OBITOBOM  XOJIONUJIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TMOJYYEHHUS] COBPEMEHHBIX
MaTEpUaIoB, B TOM UYHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTaTHYECKas
3alUTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, Ta30pa3psiiHbIC JIAMIIbI, TOTYTPOBOJHUKOBBIC
npuOOPHI, raJIbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3anmoeiicTBUE MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarHutHoe
rose. Bekrop MarHuTHOM HHAYKIUK. [[pyHIMI Cynepno3nnuy MarHuTHBIX nTosien. JInaum
MarHUTHOW UHYKIIUH.

MaruuTHoe T1o0Jie TPOBOJHMKA C TOKOM (MPSAMOro MPOBOJHUKA, KATYIIKA U
KpyroBoro BuTka). OnbIT IpcTeaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, €€ HampaBJICHUE U MOJyJb. J[BH>KEHHE 3apssKEHHOW YacTUIBI B
OJIHOPOJAHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

MarunuTtHoe 1nose B BeuiecTBe. PeppOMarHeTUKy, apa- 1 AMaMarHeTUKH.

TexHU4ecKue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHL: IPUMEHEHHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JEKTPOJBUIATEIb
SIko0M, yCKOPUTENH 311€MEHTAPHBIX YaCTHULI.

Hemoncmpauuu.

Kaptuna nuHMI UHIYKIUA MarHUTHOTO TOJIS TIOJIOCOBOTO M TOJIKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHUTHON WHIYKUIMH TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKH C TOKOM.

B3aumopencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHHs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn JIEeHUCTBUS AIEKTPOUIMEPUTENIBHOIO NpHOOpa MarHUTOSJEKTPUUYECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMarHeTHKOB.

HccnenoBanue NEeMCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3yyeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIMK HA OCHOBE U3MEPEHUS CUIIbl AMIiepa.



Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBreHne 3IEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM WHIYKLIHH.
OJC wHaykuuu. 3akoH 3JEKTpoMarHUTHOM wuHaykuun @apaneda. Buxpesoe
anekTpudeckoe mnole. Toku Pyko.

O/J1C uHayKUHMK B IPOBOIHHUKE, ABHKYLIEMCS B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTH B LIETIH MOCTOSHHOI'O TOKa. SIBieHue
camonHAyKuu. DJIC caMOMHIyKIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHru4ecKue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: MHAYKIUOHHAS IEYb,
COJICHOW /I, 3aIlIMTa OT JEKTPU3ALNHN TEJI IIPU ABMKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Hemoncmpauuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM HHYKIUH.

Hccnenosanne 3apucumocty J/]C HHAYKIUMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
ITOTOKA.

[IpaBuiio Jlenna.

[Tagenune Maruura B alltoMUHUEBOU (MeHOM) TpyOe.

SIBneHue CaMOMHIYKIIMH.

Hccnenosanne 3aucumoctr /IC caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CHIIBI
TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Onpenenenne MHAYKIUU BUXPEBOTO MArHUTHOTO TOJIA.

HccnenoBanue sBICHNAS] CAMOUMHIYKIIHH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Pasnen 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbhas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonunyeckue kosjebanus. KunHemMaTtmyeckoe M JMHAMHYECKOE OIMCAHUE.
DHepreTuueckoe OIucaHue (3aKOH COXpaHeHUs MEXaHU4ecKoW »Hepruu). BeiBon
JMHAMMYECKOTO OINHCAaHUS TapMOHMYECKUX KOJIeOaHMI M3 HMX JSHEPreTUYecKoro u
KHMHEMAaTH4ECKOT'O ONKCAHHUS.

Ammmmtyna u ¢daza kosieOanuii. CBsI3b aMIUIMTYIBI KOJI€OAHWUNM HMCXOTHOM
BEJIMYUHBI C aMIUIUTYJJaMU KOJICOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[leppon w wyacrora xkonebanuit. Ilepwosg waybix CBOOOMHBIX —KoJieOaHUI
MaTeMaTH4eCcKOoro MasiTHuka. Ilepuon cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO MasTHUKA.

[TonssiTue o 3aryxaromux kosuebaHusX. BoiHyxneHHble kojeOanus. Pe3onanc.
Pe3onancnas kpuas. BiusHue 3atyxanus Ha BUJ pe30HAHCHOM KpUBOH. ABTOKOJIEOaHUS.



TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, YaChl,
KadeJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K01e0aTeIbHOTO ABUKCHHUS.

HabGnrogenne HE3aBUCHMMOCTH TEpPHOJAa MallbIX KoJieOaHUW Trpy3a Ha HHUTH OT
aAMILUTATYIBL.

HccnenoBanue 3aTyxamoIUx KoJieOaHWH W 3aBUCHMOCTH TEpHOAa CBOOOTHBIX
KOJ1€0aHUI OT COTPOTUBIICHHUS.

HccnenoBanue koyebaHui rpy3a HA MACCUBHOM MPY>KUHE C LIENTbI0 POPMUPOBAHUS
npeicTaBlIeHU 00 UeaTbHOM MOJIENH NMPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NP KOJIEOAHUAX Tpy3a HAa MPYKHUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUI.

Hab6mronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepenne nepuoia cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MAasiTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJIa B XOJI€ KOJeOaHU Ha yIIpyroM MojBece.

N3ydenne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOMIUX KOJIEOaHUH.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. InekmpomacHumubsle KOAEOAHUA.

Koneb6arenbubiit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUs B UICAIbHOM
KoJebatenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUTUTY/IbI 3apsiia KOHIEHCATOPA C
aMIUTUTYJION CHIIBI TOKa B KOJIe0AaTeThbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B HJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaronme 3IeKTPOMarHuTHhIe KojeOanus. BeIHYK/I€HHbIE JIEKTPOMAarHUTHbBIC
KoJieOaHusl.

[TepemenHbIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMITUTYAHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HANPSKEHUS MPU Pa3IMYHON (popMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycoMIalbHBIA TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
MHJIYKTUBHOCTH B II€MIM CUHYCOUJIaJIbHOT'O0 IEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc
HANPSKESHUM.

UneansHbiii  Tpanchopmatop. IlpousBoacTBo, mnepenaya U MOTpeOIeHUE
AJIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PUCKH TIpU  MPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HH.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: JJIEKTPUUECKUN 3BOHOK,
reHepaTop MePEMEHHOT0 TOKA, JIMHUU 3JIEKTpOIepeaay.



Jlemoncmpayuu.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOTHl CBOOOJIHBIX KOJIEOAHWI OT WHIYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eHeparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopeinp 31eKTpPOMAarHuTHOTO TeHEPaTopa.

BoiHyX/IeHHbIE CUHYCOUJAbHBIE KOJICOaHUSI.

Pe3ucrop, kaTynika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMU IEPEMEHHOIO TOKA.

Pe3onaHc mnpu  MOCIENOBAaTEIbHOM  COCIMHEHUM  PE3UCTOpA,  KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoilcTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mogenb TMHUYU 3IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yudenne tpanchopmaropa.

HccnenoBanne IEPEMEHHOTO TOKA 4Yepe3 IMOCIENOBATENbHO COEAUHEHHBIC
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Habnrogenue 35eKTpoMarHiTHOTO PEe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIETMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 6O0JIHDbI.

MexaHnuueckue BOJIHBI, YCIOBUS X pacnpocTpanenus. [lonepeynsie u npoaobHbIC
BOJHBI. [leproj, CKOpOCTh pacnpoCcTpaHEHUs U JyIMHA BOJHBL. CBOIICTBA MEXaHHUUECKUX
BOJIH: OTpakK€HHE, MPEeIoMIICHHEe, UHTEPPEPEeHIIH U Tu]paKius.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBOe 3arps3HEHUE OKPYKAIOIIEH CpPeIbl.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3IYyYCHUS DJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiICTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJSPU3aLINS,
uHTEephepeHs U TudpaKus.

[llkana »JeKTpOMarHUTHBIX BOJH. [IprMeHeHHe »HIEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTPOMCTBA U  NPAKTUUYECKOE TMPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTBI, pajaap, paavuoNpuEéMHUK, TEIeBH30p, aHTeHHa, TeinedoH, CBY-meus,
yABTPa3BYKOBas IUATHOCTHUKA B TEXHUKE U MEJTULIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCcTpaHEeHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.



3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJH.

AKyCTHUYECKHI pE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHUE.

HabGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOM
KOJIeOaHU.

HccenenoBanue CBOMCTB JJEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHUE,
noJsipusanus, udpaxuus, HHTepGepeHLUs.

OOHapyxeHue HHPPaKpacCHOTo U yJIbTPapUOIETOBOIO U3TYUECHHII.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pPACIPOCTPAHEHUE CBETA B OJHOPOMHOM cpexae. Jlyu cBera.
To4deuHbIll ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHsl cBeTa. [locTpoeHune u300pakeHHil B
I10cKOM 3epkane. Cepuyeckue 3epkana.

[Tpenomiienne cBeTa. 3aKOHBI NpPETOMJICHUS CcBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeINb NPeOMIIEHHS . [I0CTOSHCTBO 4acTOTHI CBETA
Y COOTHOILIEHHUE JUIMH BOJIH INPHU MEPEXOAE MOHOXPOMATHUECKOTO CBETA YEPE3 TPAHUILLY
pazziena IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. Jlucniepcust cBera. CioxkHbIN cocTaB 6enoro ceera. L[Ber.

[TomHoe BHyTpeHHee oOTpaxkeHue. IIpenenbHbI yrojl IOJHOIO BHYTPEHHETO
OTPAKEHHUS.

Cobuparomye u paccenBaromiue auH3bl. ToHkas nuH3a. DokycHoe paccTosHHE U
ONTHUYECKass CHJIa TOHKOM JIMH3bl. 3aBUCUMOCTb (POKYCHOTO PpAacCCTOSHUS TOHKOM
ceprueckoil IMH3bI OT €€ T€OMETPUHN U OTHOCUTEJILHOTO MOKa3aTelsl MPEeTOMIICHUSI.

@opmyJia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, TPOLIEAIIEr0 JMH3Y MO NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuueckon ocu. [loctpoenne n3o00pakeHnil TOUKH M OTpe3Ka MPsIMOil B COOMPAIOIINX U
PAcCCEeUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocodbHocts. ['na3 kak onTuueckas
cUCTEMA.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBas ontuka. uatepdepentus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
HAOJIIOJICHUs MaKCUMyMOB M MHUHUMYMOB B HHTEp()EpPEHIIMOHHON KapTHHE OT ABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsl kitaccuuecknx HHTEp(HEPEHIIMOHHBIX CXEM.



Hudpakuus ceta. Judpakmuonnas pemérka. YciaoBue HAOMIOIEHUS TIIABHBIX
MaKCUMYyMOB TIpH TTaJICHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHruecKue yCTpoucTBa M TEXHOJIOTMYECKUE TIPOLIECCHI: OYKH, JIyTa, MEPUCKOII,
¢doToanmapat, MUKPOCKOTI, MPOEKIIMOHHBIN anmapar, IpOCBETICHUE ONTUKHU, BOJIOKOHHAS
ONTHKA, TUPPAKITHNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanuie npeaoMIIeHUs CBETa.

Habrogenue nogHoro BHyTpEHHEro oTpakeHus. Mojesb CBETOBO/IA.

HccnenoBanre xoia CBETOBBIX MYUYKOB uUepe3 IJIOCKOMAPAUICIbHYIO MIACTUHY U
IpU3MY.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

HaOmnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenune audpakiuu cBera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HaOmnronenue nosisipuzaiiuu CBeTa.

[IpumeHeHre noIaponI0B ISl U3YUCHHSI MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3MepeHnune nokasaress npesioMJIeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUS OT BellecTBa (Ha mpuMepe
KUJIKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300pakeHusi B CUCTEME U3 IUIOCKOTO 3epKaJia U JTMH3BI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHu€e TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepdEepeHIny U NOJIApU3aIMK CBETA.

N3ydenue noyisipyu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune nHTEpPEpEeHINH JIA3ePHOTO U3TyUYCHUS HA IBYX IIETISX.

Halmronenue aucnepcum.

HabOmronenue u ucciaegoBanue Iu(ppakiimoOHHOTO CIIEKTpa.

N3mepenue nuHbl CBETOBOM BOJIHBI.

[TomyyeHue crekTpa H3Iy4YEHUS CBETOAMOAA TPU TOMOIIM AUGPAKIIUOHHOM
PELIETKMU.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.



['paHuipl NPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTynarel cnenuanbHOU
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBan. [IpeoOpazoBanusi Jlopenmna. VYcnoBue
OPUYUHHOCTH. OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU. 3aMEJUIeHHE BpEMEHU U
COKpAIllEHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ HEPTUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbI. JHEPTHUs TOKOSI.

TexHuueckue yCTPOWCTBA U TEXHOJIOTMYECKUE TMPOIECChl:  CIYTHUKOBBIC
NpUEMHUKY, YCKOPUTENU 3aPSKEHHBIX YaCTHII.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PaOOTHI, MPAKTUKYM.

Omnpenenenre UMIyJbca M DHEPTUU PENATUBUCTCKUX YacTull (o (oTtorpadusim
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Pazgen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3NTyYeHUE (M3TydeHUE aOCOMOTHO YEPHOTO Tena). 3aKOH
cmenienus Buna. ['unoresa [1manka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®orordpdexr. Ombitel A. I'. CroneroBa. 3akonsl ¢oToddhdekra. YpaBHEHHE
Oiinmreina st pororddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenue cBera (B 4aCTHOCTH, JABJIEHUE CBETAa HA aOCOJIOTHO MOTJIOMIAIONIYIO U
a0COJIIOTHO OTpakaroIlyto nmoBepxHocTh). OnbiTh I1. H. JIeGenena.

BosiHOoBBIE cBoMCTBa yactul. BomHbel ne bpoins. lnuna BosiHbL e bpouns u
pa3Mepbl 00JIacTH JIOKaIW3alliy ABWXKYIIEHCS dYacTUIbl. KopmycKylspHO-BOJHOBON
nyanusMm. Judpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka wusmepeHnii B MuKpomupe. COOTHOLIEHUS HEONpeneaéHHOCTE!
I'eiizendepra.

TexHuueckne yCTpOWCTBA W TEXHOJOTHYECKHUE IIPOLECCHI:  CIEKTPOMETD,
(dhoTodneMEeHT, GOTOIATIYHK, TYHHEIBHBII MUKPOCKOTI, COTHEUHast 0aTtapesi, CBETOIUO.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodpdeKTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYNPOBOJHUKOB oT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

UccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossnaoi [manka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIMO] OT HAMPSIHKEHUSI.



Tema 2. @usuka amoma.

OneITel MO HCCIAEAOBAHUIO CTpoeHHMs artoma. llmaHerapHas wmonens aroma
Pezepdopna.

[Toctynatet bopa. M3nyuenue u mormnoimieHue (GOTOHOB MpPU MEPEXO0Jie aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Bunpl cniexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckne ycTporCTBa M TEXHOJIOTMYECKHUE MPOLECCHI: CIIEKTPAJIbHbBINA aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OrnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanne CHeKTpa pa3peKEHHOTO aTOMApHOIO BOAOpPOAAa MU HU3MEPEHUE
nocTossHHOM Pun6Gepra.

Tema 3. Dusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxkionnast mozens siapa ['eitzen0epra—Banenko. 3apsa sapa. MaccoBoe 4ucio
anpa. N30Tomsl.

PanunoaktuBHOCTE. Anb(da-pacnaj. DIEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacmal.
'amma-usnyuenue.

3aKOoH paJIMOAKTUBHOTrO pacnana. PannoakTuBHble U30TONBI B npupoae. CBoWcTBa
VOHM3UPYIOUIETO0 U3JIyYeHUs. BiusHME paguoOakTUBHOCTA HA JKUBBIE OPraHU3MBL.
EcrtecTBenHbIil (oH u3nyuyenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B simpe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [enenwe m cunte3 sjaep. SAnepusie peaktopsl. [IpoGiembl
YIPABISIEMOr0 TEPMOSICPHOTO CHUHTE3a. JKOJOTUYECKHUE ACIEKThl Pa3BUTHUS SACPHOU
SHEPTETUKH.

MeTtonpbl perucTpaiy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE  B3aUMOJCUCTBUSA.  bapuoHbI, ME30HBI U  JICNITOHBI.
[IpencraBinenune o CtanaaptHoi Moaenu. KBapk-TiirooHHasi MOJEIh aJpOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TémMHas MaTepusi 1 TEMHAs1 SHEPTHUsL.

EauHcTBO pU3nueckoil KapTUHBI MUPA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: JIO3UMETP, Kamepa
Bunbcona, simepHBI peakTop, TEPMOSIEPHBIM pPEaKTOp, aTroMHas OoMOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paiioakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yuyenune nmoromeHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3zgen 8. JiemMeHTHI aCTPOHOMUM U ACTPOPU3UKH.

Ortanbl pa3BUTHS acTpoHOMUHU. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
actpoHomuu. [I[puMEeHUMOCTh 3aKOHOB (PU3UKH JUIsI OOBSICHEHUS TPUPOIBI KOCMUYECKHIX
00BEKTOB.

MeTtoapl aCTPOHOMHYECKUX HCclief0BaHUI. COBPEMEHHBIE ONITUYECKHUE TEIECKOTIBI,
PaANOTENECKOIbI, BHEATMOC(EpHAs] ACTPOHOMHMS.

Bun 3Bé3nHoro ne6a. Co3Be3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKECHUE.

ConHeuHas cucTema.

Comnnue. ConmHeuHast akTUBHOCTb. MIcTouHMK sHeprun CotHIA U 3BE3I.

3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTb». 3BE3MIbl TJIABHOM IMOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIs 3BE3J TIJIABHOM MOCIENOBATEIBHOCTH. BHYTpeHHEE CTpoeHue 3BE3.
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOXKACHUHU U 3BooIMU COJIHIIA U 3BE3]I. DTarbl
YKU3HU 3BE3I.

Muneunsiii [1yTh — Hama ["anaktuka. [Tonoxxenue u auxkenue Conniia B ['anakTuke.
Tune! ranaktuk. Paguoranaktuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TalaKTUK.

Bcenennas. Pacmmpenne Bceenennoil. 3axkon Xa006ma. PazOeranue ranakTuk.
Teopus bonpmoro B3psiBa. PennkToBOE H3mydeHue.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HaOmronenust 3BE3mHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C  HMCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TPUIOKEHUN ISl OMpPEACNICHUS TOJOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/Ius CEeBEpHOro MOJyIIapus U IPKUE 3BE3/bI.

Hab6mronenus B Teneckon JIyHbI, TJIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTICHUH.

Pu3nvecKuil MPaAKTHKYM.

CnocoObl m3MepeHus: (PU3NUEeCKUX BEJIWYUH C HCIOJb30BAHUEM aHAJIOTOBBIX M
UPPOBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCOIOTHBIE 1 OTHOCUTEIHHBIC TOTPEIIHOCTH U3MEpEeHUN pu3nueckux BenuuuH. OeHka
TPaHUL] OTPEIIHOCTEMN.

[IpoBeneHre KOCBEHHBIX WM3MEPEHUM, MCCIETOBAHUN 3aBUCUMOCTEH (DU3UUYECKUX
BEJIMUMH, TMpPOBEpKa MPEMJIOKEHHBIX TUMoTe3 (BbIOOp W3 paldOT, OMHCAHHBIX B
TEeMaTUYECKNX pa3fenax «YUYeHHYECKHH OKCIEPUMEHT, JabopaTopHble paboTHI,
MPAKTUKYM» ).

O6o0marmiee NOBTOPEHUE.



O0o0menne W cucTeMaTH3alUsl COAEP)KAHUS pa3leloB Kypca «MexaHuKay,
«MonekynspHas (Qu3mka U TepMOAMHAMUKA», «DIeKTpoauHamukay, «KomneGanus u
BOJHBDY, «OCHOBBI CIIELIMAIIBHOM TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas ¢usnkay,
«INeMEeHThI aCTPOHOMUU U aCTPODUIUKI.

Ponb (u3uku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COIMATbHOU U
THYECKON cepax NeATeIbHOCTH YeNIOBEKa, POJib U MECTO (DM3HKH U aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTUHE MHpPA, 3HAYEHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTEIILHON M MPOTHOCTUYECKON (DYHKIUN (PU3UUECKOU TEOPHH, POJIh (PU3HIECKOMN
Teopur B (OPMUPOBAHUM TMpPEACTaBICHUN O GU3NUECKOW KapTUHE MHUpa, MECTO
¢bu3MYecKol KapTUHBI MHUpa B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeameTHbie CBA3M.

Nzyuenue xkypca Gusuku yriyoséHHoro ypoBHs B 11 kimacce ocyiiecTBiseTcs ¢
y4€TOM COJEpKATEJIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH,
XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, CEAZAHHLIE C U3YUEHUEM MEMOO006 HAYUHO20
nOo3HaHuA: SIBIECHUE, HAy4YHbIA (QakT, runores3a, pusnyeckas BEIUYHMHA, 3aKOH, TEOPHS,
HAOJIIOJICHUE, DSKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEPEHU, N3MEpPUTENIbHBIE TPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHEHUN. TpUroHoOMeTpUuuecKre (QyHKIIHUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUI'OHOMETPUYECKOE TOXKIAECTBO.
BekTtopel M MX NpPOEKUMH HAa OCH KOOPIMHAT, CIIOKEHUE BEKTOpOB. IIpomsBonHbie
aneMeHTapHbIX (yHKuui. [Ipu3Haku 1mogoOusi TpeyroJbHUKOB, ONpeAesieHUe IIIoaan
IJIOCKUX QUTyp ¥ 00bEMa Tell.

Buonozus: >nexrpudeckue BICHUS B )KMBOUM MpUpoie, KoJeOaTeIbHbIE IBUKEHUS
B JKHBOW NPHUPOAE, DSKOJOTMYECKUE PHUCKUA IIPU IPOU3BOJCTBE DIIEKTPOIHEPIHUU,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl, yIbTPA3BYKOBas AUArHOCTHKA B
MEJIULIMHE, ONITUYECKUE SABJICHUS B )KUBOU IPUPOLE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAIIMYECKAS] CTPYKTYpa TBEPABIX TEJL,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTAITMYECKON peIETKU, CIEKTPAIbHBIN aHAN3.

I'eocpagpua: mMarauTHbIE MOJIOCA 3€MJIM, 3aJIEKU MAarHUTHBIX pyn, GoTochEMKa
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua:  TPUMEHEHUE  TOCTOSAHHBIX  MArHUTOB,  DJIEKTPOMArHWUTOB,
ANEKTpoJBUTATEND SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKA, MHIYKIHMOHHAS Me4Yb, JUHUU
ANEKTpoNepeaay, 3JIEKTPOABUIaTENb, pPaAap, PaIUONPUEMHHK, TEJIEBH30p, AHTEHHA,
tenedon, CBU-nieun, yapTpa3ByKkoBas IUarHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN amnmapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHas 0aTapesi, CITy THUKOBBIE IPUEMHHUKHY, SiZIepHasi SHEPreTHKa
Y DKOJIOTMYECKHUE ACTIEKTHI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA  YPOBHE CPEIAHEI'O  OBILIETO  OBPA3OBAHUAJIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS y4deOHOro mpeamera «Du3mkKa» TOIKHBI
OTpaxxaTb  T'OTOBHOCTh W  CIIOCOOHOCTh  OOydYaroummxcsi  pyKOBOJCTBOBATHCA
chOpMUPOBAHHOM  BHYTPEHHEH TMO3MIMEN  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAlU/, TTO3UTUBHBIX BHYTPEHHUX YOEKEHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHUMCKOro OOIIECTBA, pAaCIIMPEHUE JKU3HEHHOTO ONbITa M OIbITa
NEATEIIBHOCTH B MPOLECCE PEANU3alUA OCHOBHBIX HAIIPABICHUM BOCHUTATEIBHOU
NEATEIIBHOCTH, B TOM YHUCJIE B YAaCTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

¢ c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU OOYyYalOLIErocs Kak aKTUBHOIO H
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

® [PUHATUE  TPAJULUMOHHBIX  OOIIEYETOBEYECKUX  TyMAHUCTUUYECKUX  H
JNEMOKPATHYECKNX LIEHHOCTEN;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTH B HMHTEPECAX TPa)KAaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

® YMEHME B3aMMOJECUCTBOBATH C COLIUAIILHBIMA HHCTUTYTaAMHU B COOTBETCTBHUHU C UX
GYHKIUSAMU U Ha3HAUEHUEM;

® I'OTOBHOCTb K T'YMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUSA:

¢ c(hOpMUPOBAHHOCTH POCCUICKOM IpakTIaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

® I[ICHHOCTHOE€ OTHOUIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3BUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

¢ c(hOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

® CIOCOOHOCTh OIICHMBATh CHUTYyalMl0 WU TNPUHUMATh OCO3HAHHBIE pELICHMUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NEATEIIbHOCTU YYEHOI0;

® OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

® SCTETHMYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ACTETUKY HAyYHOrO TBOPYECTBA,
MpUCYIIEro (pU3nYecKkoi HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:



® UHTEpEC K pa3nyHbIM chepam npodhecCHOHATBHON 1eATEIbHOCTH, B TOM YHCTIe
CBSI3aHHBIM C (PM3MKOW M TEXHWKOH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP OymIyIei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KHU3HEHHBIC TUIAHBI,

® TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPa30BaHHIO B 0OJACTH
(Y3UKY HA IPOTSHKEHUN BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCIIUTAHMS:

® c(HOpMUPOBAHHOCTb HKOJIOTMYECKOM KYJIBTYpbl, OCO3HAHHE TIJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

® [UIAHUPOBAHUE U OCYIIECTBIICHUE JACHCTBUU B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

® PACIIMPEHUE ONBITA IESITEIBHOCTH SKOJIOTMYECKOW HANPABICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (pU3UKE.

LEHHOCTU HAYYHOI'O IIO3HAHMS:

e c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

® OCO3HAHHUE [IEHHOCTU HAYYHOU JIEATEIBHOCTH, TOTOBHOCTD B ITPOLIECCE U3YUYCHHUS
(M3UKU OCYIIECTBIISITh IPOESKTHYIO U UCCIIEIOBATENBCKYIO I€ITEbHOCTh MHIMBH Iy aIbHO
U B rpymre.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble Jijornueckue aAeMcTBUA:

® CaMOCTOSTEIILHO dbopMyIHpOBaTh u AKTyaJIn3UPOBATH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

® ONpPENENSATh LEIW JEATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMUSI;

® BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX (PU3UUECKUX
SIBJICHUSIX

e paszpabarbiBaTh IJIaH pelIeHUs] MpoOJieMbl C YU4€TOM aHalan3a HMEIIINXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

® BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIIbHOCTH;

® KOOPJUHUPOBATH U BBHIMOIHATH PaOOTy B YCIOBHIX PEaTbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

® pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/ibCKHe JeiicTBUS.

® BJIAJETh HAYYHOM TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHATUSAMU W METOJIaMU
(hbU3MUECKON HAYKU;



® BJIAJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEIbCKON M MPOEKTHOU IESITEIBHOCTH B
o0xacTu PU3UKHU, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pelieHus 3a1a4 PU3NIECKOro CoepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METO/IOB IO3HAHUS;

® BIAJETh BHJAMH JACSITENBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IIUYHBIX YUYEOHBIX CHUTYaIUsX, B
TOM YHCIIE IIPU CO3JJaHUH YUEOHBIX IIPOEKTOB B 001acTU (PU3HKH;

® BBIIBIIATH IIPUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJIUM3WpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEelICHUs, HaXOAUThb apryMEHThI JUIsl J10KA3aTEIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

® AHAJU3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4H PE3YNIbTAThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

e CTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbHOU
JEsITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3HKY;

® J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPUOOPETEHHBIH OMBIT;

® yMETh [EPEHOCUTh 3HAHMS TO (QU3MKE B MPAKTUYECKYIO 00JacCTh
KU3ZHENIEATEIIbHOCTH;

® yMETh UHTEIPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTEN;

® BBIJBUTaTh HOBBIEC WJIEH, IPEJIaraTb OPUTMHAIBHBIE MOJX0/bl U PELICHHUS;

® CTaBUTH NMPOOJIEMBI U 33724, JOMYCKAOIINE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ unpopmaunmeii:

® BIAJECTh HaBbIKAMU MOJYy4YeHHS HHGPOPMALMH (PUIUYECKOTO COACpPNKAHUS U3
HMCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITENIbHO OCYILIECTBJIATh TOHMCK, AaHAJIU3,
CUCTEMATHU3allMI0 W UHTEpIpeTanuio WHGPOPMalUMu pa3iuyHbIX BHJIOB U (QopM
IIPE/ICTABIICHHS;

® OIIEHUBATh JOCTOBEPHOCTh UH(POPMALINH;

® UCIOJIb30BaTh CPEACTBA NHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA
B PpEIICHWHM KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX U OpPraHM3alMOHHBIX 3a/Jad C
cobmoaeHueM  TpeOOBaHUN  SPrOHOMHUKHM, TEXHUKH  OE€30MAaCHOCTH, TUTHUECHBI,
pecypcocOepexeHusi, MpaBOBbIX M ITHYECKHMX HOPM, HOPM HH(OPMAIIMOHHON
0e30I1aCHOCTH;

® CO03[1aBaTh TEKCThl (PM3UUECKOTO COJIEPKAHUS B PA3IMUHBIX opMaTax ¢ y4ETOM
Ha3HaueHUsT MHPOpMALMU U IEJEBOM ayAUTOPUH, BBIOMpas ONTUMAIIbHYIO (opmy
MPEACTABJICHUS U BU3yaTU3allUU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

® OCYIIECTBJISATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU AESTEIbHOCTH;

® pAacCo3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYallui U CMr4aTh KOH(DIUKTHI;

® pa3BEPHYTO M JIOTUYHO M3Jararb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;



® [IOHMMaTh W MCIOJIb30BaTh NPEUMYIIECTBA KOMAHJIHOM M WHIMBHUAYaJbHOU
paboThI;

e BhIOMpaTh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUHA C Y4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 4jieHA KOJUIEKTUBA;

® [IPUHUMATh LEIM  COBMECTHOM  JAEATENBHOCTH,  OpPraHUW30BBIBATH U
KOOPAWUHUPOBATh JIEUCTBUA MO €€ JOCTHMKEHUIO: COCTaBIATh IUIAH JICUCTBUH,
pacipenesnsiaTh poyik ¢ y4€TOM MHEHUN YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM
paboTHI;

® OIICHMBATh Ka4e€CTBO CBOETO BKJIAJA M Ka)XKJOr0 YYaCTHUKA KOMaHAbI B OOIIMIA
pe3yabTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

e [IpejsiaraTh HOBBIE NPOEKThI, OLEHUBATh MAEH C TMO3ULHUH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

® OCYLIECTBISITh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B  PA3IMYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA

Camoopranusauus:

® CaMOCTOSITEJIBHO OCYUIECTBJIATh MO3HABATEIbHYIO NEATEIBHOCTh B OO0JACTH
(Y3UKM U aCTPOHOMUHU, BBISIBJIATH NPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

® CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUs PACYETHBIX M KAUECTBEHHBIX 3a/1a4,
IUTaH BBIMOJIHEHUS IPAKTHUECKOH paboThl C yUETOM UMEIOLINXCS PECypCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U NIPEANIOYTEHN;

® 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

® pacHIMPATHh PaMKH Y4eOHOIO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

e JeflaTh OCO3HAHHBIM BBIOOpP, aprymMeHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

® OIICHUBATh MPUOOPETEHHBIN OIIBIT;

® CrocoOCTBOBAaTh (DOPMHUPOBAHUIO U TIPOSIBICHHUIO dPYAUIIMUA B 00JACTH (PU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

® JaBaTh OIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

® BIAJIETh HABbIKAMU [MO3HABATEIBHOU PeIIeKCUU KaK OCO3HAHUSI COBEPILIAEMbIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

® UCIIOJIb30BaTh MPUEMBI pedieKCHM [Jisi OLEHKA CUTyalluu, BhIOOpa BEPHOIO
peLIeHus;

® yMETh OLICHMBaTh PHUCKM M CBOEBPEMEHHO IPUHUMATH PELICHHS 10 UX
CHUXEHUIO;



® [IPUHUMATh MOTHUBBI M apPryMEHThl JPYIrMX I@pU AHAIU3E PE3YJIbTATOB
NEeSATENbHOCTH;

® [IPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

® [IPUHUMATh MOTHUBBI M apPryMEHTBl [JPYIrMX I[pU aHAIU3E PE3YJIbTATOB
NEeSATENbHOCTH;

e IIpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIUOKH.

B mpouecce nocTukKeHMs] JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaMMBbI IO
(bu3uKe 1715 YPOBHS CpPEAHETO 00IIEero 00pa3oBaHus y 00y4aroUXCsl COBEPLUIEHCTBYETCS
HMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANOJIaralomuil COpMUPOBAHHOCTD:

® CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSL COOCTBEHHOW SMOIIMOHAILHON C(epbl, ObITh
YBEpPEHHBIM B ceOe;

® CaMOpETYJHMPOBAaHUsA, BKJIKYAKOLMIEIO0 CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

® BHYTPEHHEHl MOTHBAIMM, BKJIOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIU U
ycnexy, ONTUMHU3M, HWHUIUMATUBHOCTh, yMEHHUE JEHCTBOBaTh, HCXOASd M3 CBOUX
BO3MOKHOCTEH;

® HMMATHM, BKIIOYAIOLIEH CHOCOOHOCTh NMOHHMMATh 3MOLIMOHANBHOE COCTOSHUE
APYTUX, YUYUTBHIBATH €0 MPU OCYLIECTBICHUU OOILEHUS, CHOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

® COIMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBHICTPaBaTh OTHOILIEHUS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, MPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konny o0yuenus B 10 Knacce ipeIMETHbIE PE3yJIbTAThI HA YIIIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHU:

® [IOHUMAaTh POJb PU3MKU B SKOHOMUYECKOH, TEXHOJIOTMUYECKOM, IKOJIOTHUYECKOM,
COLIMAJIBHOM M ATHUYECKOHN cepax nesTenbHOCTH 4YelloBeKa, Pojib U MeCTO (pU3MKHU B
COBPEMEHHOW HAy4YHOM KapTUHE MHpPA, 3HAYCHUE OINUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON W TMPOTHOCTUYECKOW (YHKIMNA (PU3NUECKOW TEOPUU — MEXaHUKH,
MOJICKYJIIPHOUN (PU3UKH U TEPMOAMHAMUKH, POJIb (PU3ndecKoit Teopun B (GOPMUPOBAHUU
MPEACTABICHUM 0 (PU3UUECKON KapTUHE MUPA;

® pasnuyarTh YCJIOBHUS NPUMEHUMOCTH MOeNed (PU3NYECKUX Tell U MPOILIECCOB
(sBIeHUMI): MHEepUUaIbHAs CUCTEMA OTCYETA, aOCOJIIOTHO TBEPAOE TENO, MaTepuaabHas
TOYKAa, PAaBHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHue, aOCONIOTHO ympyras
nedpopmarusi, a0COIOTHO yIPyroe u adCOIIOTHO HEYIPYTroe CTOJIKHOBEHMSI, MOJIEJIH T'a3a,



KUJAKOCTH M TBEPAOro (KPUCTAUIMYECKOr0) TeJa, UACAIbHBIA ra3, TOYEUYHBIN 3apsj,
OJTHOPOAHOE DJIEKTPUYECKOE ITOJIE;

® pa3nuyaTh yCJIOBUs (TPaHMIIBI, 0OJACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMATh BCEOOIMU xapakTep (yHAAMEHTaIbHBIX 3aKOHOB U OTPaHHMYEHHOCTH
UCII0JIb30BaHUS YACTHBIX 3aKOHOB;

® AHAIU3UPOBATh U OOBSCHITH MEXAHUYECKUE INPOLIECCHI U SIBICHUSA, MCIIONb3YS
OCHOBHBIE TIOJIOKEHUSI W 3aKOHbl MEXaHUKU (OTHOCUTEIIBHOCTb MEXAHUYECKOTO
IBWOKCHUS, (HOPMYJIBI KHHEMATHKH PAaBHOYCKOPEHHOTO MABIKEHHUA, MpPeoOpazoBaHUS
lManunes nus CKOPOCTH M mepemMenieHus, 3aKoHbl Hpl0TOHA, MPUHIMI OTHOCHUTEIBHOCTH
["asnnest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEPruM, CBA3b pabOThl CUJIBI C H3MEHEHHEM MEXAHWYECKOH SHEpruu, YyCIOBHUS
paBHOBecHsI TBEPAOrO Teja), IPU ATOM HCHOJIb30BaTh MAaTEMaTHYECKOE BBIPAKECHHE
3aKOHOB, YKa3blBaTh YCIIOBUS NMPUMEHUMOCTH (DU3UYECKHX 3aKOHOB: MPEOoOpa3OBAHMIA
l'anunes;, BTOpOro W TpPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITYJIbCA U
MEXaHUYECKON IHEPIUU, 3aKOHA BCEMUPHOI'O TATOTECHHUS;

® QHAIU3UPOBATh U OOBICHATH TEIUIOBBIE MPOLIECCH U SIBICHUSA, HCIONb3Ys
ocHoBHbIE nosioxkeHns MKT u 3akoHbI MoJeKyIspHON (PU3UKU U TEPMOJIUHAMUKH (CBS3b
JABJICHHS UIEATBHOTO ra3a co CPpeAHEN KUHETUYECKOW SHEPTUEN TEMIOBOTO JBWKECHUS U
KOHIIEHTpAaLMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KUHETUYECKOU
DHEpPrUedl TEIUIOBOIO JBWXXKEHUsS €ro 4YacTHll, CBsA3b JaBJICHUSA HICAIBHOIO TIa3a C
KOHILICHTPAIMEW MOJIEKYJ M €ro TemIeparypou, ypaBHeHue MenaeneeBa—KnamneiipoHa,
NEePBBIN 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHUs SHEPTUU B TEIIJIOBBIX MpoLieccax), MpH
AOTOM HCHOJIb30BAaTh MAaTEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUS
IIPUMEHUMOCTH ypaBHeHns Menaeneesa—Knanenpona;

® AHAIU3UPOBATh U OOBSACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJIb3YsS OCHOBHBIE
MOJIO’KEHUSI M 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXpPAHEHUs 3JIEKTPUUECKOIo 3apsja,
3aKkoH KyJioHa, MOTEHIMAIIBHOCTD JIEKTPOCTATUYECKOTO OIS, IPUHLIUII CYIIEPIIO3ULIUN
ANEKTPUYECKUX TOJIEW, IPU 3TOM yKa3blBas yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe IMPAKTUYECKA BAXKHbIE COOTHOILICHHMS: 3aKOHbI OMa s y4yacTKa UENu U IS
3aMKHYTOM 3JeKTpuueckoil menu, 3akoH Jxoyns—Jlenna, npaBuna Kupxroda, 3akoHbI
@apazes AJis1 IIEKTPOJIN3a);

® OMUCHIBATh (UBNYECKUE TIPOLECChl U SIBICHMS, WCIOJIb3Ys BEITUYHUHBIL:
IIEpEMEILIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEIa U CUCTEMBI TEJI, CUJIa, MOMEHT CUJIBL,
NABJICHHUE, MOTEHIMANbHASA JHEPTUs, KUHETUYECKAas JHEPrus, MEXaHM4YECKas SHEprus,
paboTa CUJIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHIIa TSXKECTH, CUila YIPYTOCTH, CHUJia
TPEHMsI, MOIIIHOCTh, PHEPI'Hsl B3aUMOJEUCTBUA Tena ¢ 3eMieil BOIM3HU €€ MOBEPXHOCTH,
SHEprusl ymnpyroil aepopmanuu MPYKUHBI, KOJWYECTBO TEIJIOTHI, aOCOJIIOTHAs
TeMIiepatypa Tena, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSAS SHEPIrUs HIEaIbHOTO
OJIHOATOMHOTO ra3a, paboTa uJeanbHOro ra3a, OTHOCUTENIbHAs BIaXKHOCTh Bo3ayxa, KI1J]



UJICaIbHOTO  TEIUIOBOTO  JABUTATENS;  DJIEKTPUYECKOE  MOJe,  HANmpsSKEHHOCTb
AIEKTPUUYECKOTO MOJIsl, HAMPSHKEHHOCTD MOJISE TOUEUHOIO 3apsijia WK 3apsHKEHHOTO I1apa
B BakyyM€ U B JUAJICKTPUKE, MOTEHIMAT DJIEKTPOCTATHYECKOIrO IOJsl, Pa3HOCTh
NOTEHIMAJIOB, 3JICKTPOJBWXKYILAsl CHJIa, CWIa TOKA, HANPSHKEHUE, MOIIHOCTh TOKa,
ANEKTpUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTUBICHHE Y4YacTKa LENU C
MOCJEAOBAaTEIbHBIM W MAapajulelIbHbIM  COCIMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPUUYECKOTO TOJISI KOHJEHCATOPA;

® OOBSCHATH OCOOCHHOCTH MPOTEKaHMsI (U3MUECKUX SIBICHHUI: MEXaHUYEeCKOe
JBUYKEHUE, TEIIOBOE JBUXKEHHE YaCTHIl BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE
nBWKeHue, nud@ys3usi, ucnapeHue, KUIEHUE U KOHJACHCAIUs, IUJIaBJIEHUE U
KpUCTAITA3a1us, HaIlpaBJICHHOCTb TEIUIONEepeaauH, ANEKTpU3ALUS Ted,
AKBUIIOTEHIMAIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;

® IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKOM BEJIMYMHBI OT
JIPYTo# C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUpPOBATh PE3yJIbTAThl IMOJYYECHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIMYUH B BHJIC
rpa@uKkoB C Y4€TOM aOCOJIIOTHBIX MOTPEHIHOCTEN HW3MEpPEeHHH, JeNaTh BBIBOJBI 10
pe3yJibTaTaMm UCCIEA0BaHUS;

® IPOBOJUTH KOCBEHHbIC U3MEPECHUS (DU3NUYECKUX BEIWYHWH, NPU ITOM BLIOMPATH
ONTUMAJIbHBIA METOJl U3MEpPEHHUs, OIICHUBATh AaOCOJIIOTHBIE U  OTHOCUTEILHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;

® IPOBOJUTH OMbBITHl IO MPOBEPKE NPEMIOKEHHON TUIMOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY, aHAIM3UPOBAThH MOITYUYEHHBIC
pe3yJIbTaThl U A€JaTh BBIBOJ O CTaTyCE MPEIJI0KEHHON THIIOTE3bI;

e coOMOJaTh MpaBuiia 0€30MacHOrO TpyJa MPU TMPOBEACHUU MCCIICIOBAHUN B
paMKax y4eOHOro »OKCIEpUMEHTa, NpakTUKyMa M Yy4eOHO-HCCIIeI0BATEIbCKOU U
MPOEKTHOW  JCSATEILHOCTH C  HCIOJB30BAaHUEM U3MEPUTENBHBIX YCTPOWCTB U
1abopaTopHOTO 000PYIOBAHUS;

e pemiaTh pacuéTHBIC 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJIaHHOW (DU3WYECKOM
MOJICJIbIO: HA OCHOBAHUU aHAJM3a yCJIOBUSI OOOCHOBBIBATH BHIOOP (DU3UUECKON MOJIENH,
OTBEYAIOIIECH TPeOOBaHUAM 3a/Jauu, IPUMEHATH (HOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTU U
MOCTYyNaThl GU3UYECKUX TEOPUM MTPU UCTIOJIH30BAHUHN MAaTEMAaTHYECKUX METOOB PELICHUS
3a/7a4, MPOBOJAUTH PACUETHl HA OCHOBAHUM HWMEIOLIMXCS JAHHBIX, aHAIU3UPOBAThH
pEe3yJIbTaThl U KOPPEKTHUPOBATH METOAbI PEHIEHUS C YYETOM MOJYYEHHBIX PE3yJIbTaTOB;

® pemath KaueCTBEHHBIC 3ajauyM, TPEeOyIolue MPUMEHEHHsI 3HAHWI W3 Pa3HbBIX
pasznenoB Kypca (GU3MKH, a TakKe WHTETpalW 3HAHUW W3 JAPYTHX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IIMKJAa: BBICTPAUBATh JIOTMYECKYIO IIETIOYKY PACCYXKICHUM C
OTIOPOM Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUYECKUE SBJICHUSI;



® JCIOJb30BaTh TEOPETUUECKUE 3HAHUS AJII OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl HM3MEPUTEIBHBIX MPHOOPOB, TEXHHUUYECKUX YCTPONCTB U TEXHOJOTHYECKHX
IIPOLIECCOB;

® TIPUBOJUTH MPUMEPHI BKJIAJa POCCUNUCKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

® AHAJTU3UPOBATh M OIEHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATEIPHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKHMMH TMPOILIECCAMH, C TO3MIIMM
HKOJIOTMYECKOI O€30MacHOCTH, MPEACTABICHUIN O PallMOHATBHOM MPUPOAOIOIB30BAHNUM,
a TaK)K€ pa3yMHOM MCIOJIb30BaHUM JTOCTHKEHUN HAYKH U TEXHOJOTUM JIJISl JAIbHEUILIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

® PUMEHSATh pa3IUYHbIE CHOCOObI pPaboThl ¢ uHOpManuendn (U3NIECKOro
COJIEpKaHUs C UCIOIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH, IPU 3TOM
MCII0JIb30BaTh COBPEMEHHbBIE MH()OPMAIMOHHBIE TEXHOJIOTUY JJIs1 TOUCKA, IEPEpadOTKHU U
NpeIbsIBICHUS y4eOHOW W HAay4YHO-TIOMYJISAPHOW WH(GOPMALMH, CTPYKTYPHPOBAHUS WU
UHTEpIIpeTannu WHGOPMALMK, TOJYYEHHOW W3 Pa3iMYHbIX HUCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4YyaeMyl0 HH(OpPMAalMI0O U OLEHUBAaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUM, TaK U HA OCHOBE aHAJM3a UCTOYHHKA UH(OPMAIINY;

® [POSIBJISTH OPraHU3ALMOHHBIE M II03HABATEJIbHBIE YMEHHSI CAMOCTOSITEIBHOTO
NpUOOPETEHUS HOBBIX 3HAHUM B IMPOLIECCE BBIMOJHEHUS MPOEKTHBIX W y4eOHO-
HCCIIEI0BATENbCKUX PadoT;

e paboTaTh B TpYyIINE C UCIOJIHCHHEM pa3JIMYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATh  pabOTy TPYMIbl, PAIMOHAIBHO pACHpenemsiTh  JEeATebHOCTh B
HECTaHJAPTHBIX CHUTYAIMsIX, aJIeKBATHO OIICHWBATh BKJIAQJ KaXJIOTO W3 YYaCTHUKOB
IPYIIbI B pELIEHUE pacCMaTpUBAEMOM MPOOIIEMBI;

® MPOSIBJISATH MOTHUBAIMIO K Oyayled npodecCHOHaIbHOM NeATebHOCTH IO
CHEUUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.

K konny o0yuenus B 11 Knacce ipeIMETHbIE PE3YJIbTAThI HA YIIIyOJIEHHOM YpOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHI:

® TIOHMMAaTh POJIb (PU3UKK B DKOHOMHUYECKOU, TEXHOJIOTUYECKOW, COLUATHHOU H
ATUYECKON cdepax NeAaTebHOCTH 4YeJIOBEKa, pOJib U MECTO (PU3MKH B COBPEMEHHOM
HAyYHOW KapTWHE MHUpa, pOJIb aCTPOHOMHH B MPAKTHUYECKOHN JESITETHLHOCTH YeIIOBEKa U
JalibHEHIIIeM HAYy4YHO-TEXHHUYECKOM pa3BUTHUH, 3HA4YCHHE OnucaTeIbHOMH,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEIBPHOW M TMPOTHOCTUYECKON (YHKIUN (Pu3nueckon
TEOPUU — DJIEKTPOJAWHAMUKH, CICHIUATHHOW TEOPUHU OTHOCHUTEIBHOCTH, KBaHTOBOMU
¢bu3uky, ponb (pu3nyecKod Teopuu B (POPMUPOBAHUM TMPEACTABICHUN O (PU3MUYECKOU
KapTUHE MHUpa, MECTO (PHU3NYECKOW KapTHUHBI MHpa B OOIIEeM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;



® pa3nuyaTh YCJIOBUSA MPUMEHUMOCTH MOJAENEH (PU3NYECKUX TEeN U MPOIECCOB
(s1BIE€HUMI): OJHOPOAHOE IIEKTPUUECKOE U OJJHOPOAHOE MArHUTHOE MOJISL, TAPMOHUYECKUE
KOJeOaHusi, MaTEeMaTUYECKUd  MaATHHUK, MACAIBbHBIA  NPYKUHHBIA  MAasTHUK,
rapMOHHYECKHUE BOJHBI, WACANBHBIA KOJNEOATeTbHBIH KOHTYp, TOHKAs JHH3a, MOJEIEH
aToMa, aTOMHOTO s/Ipa U KBAaHTOBOW MOJIEH CBETA;

® pasnuyarh yCIOBHS (FPAHUIIBI, 00JACTH) MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMM XapakTep (YyH/IaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

® AHAJIU3UPOBaTh M OOBSICHATH DJJIEKTPOMArHUTHBIE MPOLECCHl U  SBICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI 3JEKTPOJMHAMUKH U CHELUATBHOW TEOPHH
OTHOCHUTEJILHOCTU (3aKOH COXpaHEHMsI JIEKTPUYECKOro 3apsja, cuia Ammepa, cuiia
JlopeHnia, 3aKOH »JJIEKTPOMAarHUTHOW WHAYKUuHW, mpaBwio Jlenna, cBsa3p J/C
CaMOMHAYKIIMH B 3JEMEHTE 3JEKTPUUYECKOM LIEH CO CKOPOCTHIO U3MEHEHUS CHJIbI TOKA,
MOCTYJIAThl CIIEIUATBHON TEOPUM OTHOCUTEILHOCTH DUHINTENHHA);

® AHAJU3UPOBaTh U OOBACHATH KBAHTOBBIE NPOLECCHl M SIBJICHUA, HCIOJb3Ys
MOJIOKEHUSI KBAaHTOBOM (hu3uku (ypaBHEeHUE DWHIITEHA U1t GoTod(PdeKTa, nepBblid U
BTOpOI mocTynaTtel bopa, mpuHUUI COOTHOUIEHMsI HeompeaenéHHocTer ['eiizenOepra,
3aKOHBI COXPAHEHMS 3apsIOBOIO M MAacCOBOT'O YMCEN W SHEPIHM B SIACPHBIX PEAKLUSAX,
3aKOH paJu0aKTUBHOIO pacnaja);

® ONUChHIBaTh (PU3MYECKUE TIPOLIECCHl W SBIICHMS, HCIOJb3Yys BEJIUYUHBI:
HaIpPSHKEHHOCTD AJIEKTPUUECKOTO MOJIS, TOTEHIMAI 3JIEKTPOCTATHYECKOTO MOJISI, PA3HOCTh
MTOTEHIUAJIOB, JIEKTPOABIKYILAs CUJIA, MHIYKIMS MATHUTHOTO TOJIsI, MArHUTHBIN MOTOK,
cuia Amriepa, HWHIYKTUBHOCTb, SJIEKTPOABMKYINAs CHJIA CAMOMHAYKLUHU, SHEPTHUs
MAarHUTHOTO TOJI MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN HMITYJIbC, MOJHAS SHEPTHs,
HHEPrus MOKOs CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIO H
3apAn sapa, SHEPTUSl CBS3H sIpa;

® OOBSACHATH OCOOCHHOCTH NMPOTEKAHUs (PU3NUECKUX SBJICHUI: JIEKTPOMAarHUTHASI
MHAYKIHSI, CAMOMHAYKIINS, PE30HaHC, UHTeppEepeHLnss BOJH, Audpakuus, aucrnepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, poroanekrpuueckuit apdext (hotoaddexr), anbdha- u
OeTa-pacniaipl aep, raMMa-u3JIy4eHHe siiep, (PU3NUECKHe MPUHLHUIIBI CHEKTPaIbHOIO
aHanu3a u padoThI Ja3epa;

® ONpENEATh HANPABJICHHE WHAYKUWHA MAarHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
cuiibl AMmriepa u cuiibl JIopeHia;

® CTPOUTH H300pa)K€HHE, CO3JAaBaeMOE€ IUIOCKUM 3€pKaJoM, TOHKOM JHMH30U, U
PacCUUTBIBATH €T0 XapaKTEPUCTUKH;

® IIPUMEHSATH OCHOBOIIOJAralIINe ACTPOHOMUYECKUE MTOHATHUS, TEOPUU U 3aKOHBI
JUIsL aHaliM3a U OOBSICHEHUS (U3MYECKUX IMPOILIECCOB, MPOMCXOASAIIMX B 3BE3NAX, B
3BE3IHBIX CUCTEMAX, B MEXKTaJJAKTUUECKOW Cpeie; IBHXKEHUSI HEOECHBIX Tell, 3BOJIOLMU
3BE31 U Beenennoi;



® IPOBOJIUTH  HCCJICNOBAHWE  3aBUCUMOCTEH  (DU3WYECKUX  BEIMYUH  C
WCMOJIb30BAaHUEM MPSMBIX M3MEPEHHM, TMpPH OSTOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yIbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYHWH B BHJIC
rpaguKkoB ¢ yd4€TOM aOCOJIOTHBIX IOTPEITHOCTEH W3MEpPEHWH, JeJaTh BBIBOIBI TIO
pe3yJibTaTam UCCIEAOBaHNUS;

® IIPOBOJIUTHh KOCBEHHBIC U3MEPEHUsI (PU3NYECKUX BEIUYUH, IIPU 3TOM BBHIOUPATH
ONTUMAJIbHBIA METOJ HU3MEpPEHMs, OLIEHUBaTh AaOCOJIOTHBIE M OTHOCUTEJIbHBIC
MOTPENTHOCTH NMPSIMBIX U KOCBEHHBIX H3MEPEHUN;

® MPOBOAUTH ONBITHI IO IPOBEPKE NPEII0KEHHOW THUIIOTE3bl: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYI0 YCTAaHOBKY, aHATM3UPOBAThH MOTYUYCHHBIC
pe3yJbTaThl U J€JIaTh BBIBOJ O CTATYCE MPEAJIOKEHHON TUIIOTESbI;

® ONUCHIBATH METOJIBI ITOJIYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e coOmo/1aTh MpaBwiia 0€30MACHOTO TpyAa MpPU MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpPUMEHTa, NpPaKTUKyMa M Y4eOHO-HCCIIEOBATEIbCKON U
MPOEKTHOM  JEATEIBHOCTA C  MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U
1a00paTOPHOTO 000PYIOBAHUS;

e pemiaTh pacuéTHBIC 3aJ]a4d C SIBHO 3aJaHHOW M HESABHO 3aJaHHOM (DU3MYECKOM
MOJICJIbIO: HA OCHOBAHMHM aHAJIM3a YCJIOBHS BbIOMPATh (PU3NYECKHE MOJICIIN, OTBEYAIOIIHNE
TpeOOBaHUAM 3a7a4M, MPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(bU3MYEeCKUX TEOpUU MPHU HUCIOJIB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHUS 3ajad,
MPOBOJIUTH PACUYETHI HA OCHOBAHUYU MMEIOIINXCS JAHHBIX, aHAJTM3UPOBATH PE3YIbTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUETOM MOJYYEHHBIX PE3YyJIbTATOB;

® pemiath KaueCTBEHHBIC 3ajauyM, TpeOyIolue MPUMEHEHHsI 3HAHWI W3 Pa3HbIX
pasznenoB Kypca (GU3MKH, a TakKe WHTErpalvd 3HAHUW W3 JAPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O0 LHKJIA: BBICTPAMBATH JIOTMYECKYIO LIETIOYKY PAaCCYXKIECHUU C
OTIOPOM Ha M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBJICHUSI;

® ICMOJIb30BAaTh TEOPETUUYECKUE 3HAHUA ISl OOBSICHEHUS! OCHOBHBIX MPHUHIIUIIOB
paboThl W3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTHUYECKHUX
IIPOLIECCOB;

® TPUBOJWTH MPUMEPHI BKJIAJa POCCUUCKHX W 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHUH;

® AHAJIM3UPOBATH W OIICHUBATH MOCIEACTBUS OBITOBOM W MPOU3BOJCTBEHHOM
NEATeIbHOCTU 4YeJOBEKa, CBSI3aHHOM ¢ (U3WYECKUMHU TIpolleccaMu, C TO3UIUN
AKOJIOTMYECKON 0€30MacHOCTH, MPEJICTABICHUN O pallMOHATIBLHOM MPUPOAONOIBL30BAHUH,
a TaKK€ pa3yMHOM MCIIOJIb30BAHUM JOCTHKECHUN HAYKU U TEXHOJIOTUH JUJISl TAJIbHEUIIIETO
Pa3BUTHS YE€TIOBEYECKOTO OOIIECTBA;

® IPUMEHATh pa3IMyHble CHOCOObl pPaboThl ¢ HHOpManUend (U3NUECKOro
coJiep KaHusl C UCIOJIb30BAaHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTUMA, IPU 3TOM



MCIIOJIb30BaTh COBpEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH JIsI TIOMCKA, TEPEpadOTKH U
NpeIbsIBICHUS y4eOHOW W HAay4YHO-TIOMYJNSAPHOW WH(GOpPMAlLlMU, CTPYKTYPHUPOBAHHUS U
MHTEpIIpeTaluu WHGOPMaLMY, TOJYYEHHOW W3 Pa3jIMYHbIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh IOJy4YyaeMyr0 MH(GOpPMAIMI0O M OLEHUBATh €€ TOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA UH(POpMALUY;

® MPOSIBJIATh OPraHHU3ALMOHHBIE M II03HABATEJIBHBIE YMEHHSI CAMOCTOSITEIBHOTO
npuOOpeTEeHUs] HOBBIX 3HAHWI B TMPOLIECCE BBIMOJIHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

e paboTarh B TpyHmne ¢ MCHOJHEHUEM pa3jMYHbIX COLHMAIbHBIX pOJIEH,
IUIAaHUPOBAaTh  pabOTy TIpPYIIbl, palMOHAIBHO paclpeAcisaTh JESITENbHOCTh B
HECTAHJAPTHBIX CUTyallUsIX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJAOrO0 W3 YYaCTHHKOB
IpyHIbl B pEeLIEHUE paccCMaTpUBAaEMOil MPOOJIEMBL;

® MPOSIBJISATH MOTHUBAILMIO K Oyaymed npodecCHOHaIbHON NEATebHOCTH II0
CIEIUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (pPOBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThI
Pa3zaen 1. HAYYHBIN METO/J ITO3HAHUS TPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Uroro no pazneny 6
Pazjnen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpOTO Tea 5
2.4 3aKOHBI COXpaHEHUS! B MEXaHUKE 10
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TenioBble MAIIUHBI 20
33 ArperaTtHble cocTosiHUS BenlecTBa. dazoBbie 14 1
epexo/ibl
Hroro mo pasneny 49
Pazgen 4. QJIEKTPOANHAMMUKA
4.1 DneKTpuuecKoe moje 24 1
4.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 24 1




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro mo pazneny 54
Pa3zaen 5. PUSMYECKHM TIPAKTUKYM
5.1 Du3NYeCKuil TPAKTUKYM 16 16
Wroro mo pazueny 16
PeszepBHoe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJTACC

HaumeHoBaHMe pa3aesioB U TeM

KoauyecTBO 4acos

DyekTpoHHBIE (IM(POBLIE)

Ne n/m Kontpoabneie  IIpakTnyeckue
NMPOrpaMMsbl Bcero o0pa3oBaTeJIbHbIE PeCYpPChI
padoThI padoThI
Pazpen 1. JIEKTPOJUHAMUKA
11 MarautHoe 1oJe 14
1.2 DJeKTpOMarHUTHAS HHIYKIIUS 13 1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUS U BOJIHbI
21 Mexanndeckue KoaeOaHus 10
2.2 DNeKTpoMarHuTHBIE KOJIeOaHus 15
93 MexaHH4YecKHe U SJIeKTPOMAarHUTHBIC 10 1
BOJIHBI
24 OnTuka 25 1
HUroro mo paznemy 60

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuoset CTO 5 1
Hroro no pazuery 5
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsapHo-BoTHOBOH Ayalin3M 15
4.2 ®duzuka aToma 5
43 ®du3rKa aTOMHOTO sIJIpa ¥ AIIEMEHTAPHBIX 5
' YaCcTHIL
Hroro o pasneny 25




Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 ‘ DJIeMEHTHI aCTPOHOMHUH U acTPODU3UKH 12
Uroro mo pazneny 12
Paznen 6. PU3NYECKHUIN IPAKTUKYM
6.1 ‘ Ou3nvecKuii MPakKTUKYM 16 16
Uroro no paznerny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucremaTuzanus u 0000IIeHIe
71 MPEZIMETHOTO COJCPIKAHHS U OTIBITA 15
' JeATeTLHOCTH, TPHOOPETEHHOTO MPH
nzydeHunu Kypca ¢usuku 10 — 11 xmaccos
HUroro mo paznemy 15
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bceero Koutpoapnbie  Ipakruieckue u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI pecypenI
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1
pupoje
9 HayuHblid MeTOI TIO3HAHUS U METOBI 1
uccienoBaHus PU3NUECKUX SIBICHUI
DKCIIEPUMEHT U TEOPHS B MPOIIECCE
3 no3Hanus npupoasl. Habmonenue u 1
IKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mMepeHus: GU3NIECKUX BEITUYNH 1
5 AOCOI0THAs M OTHOCUTENIbHAS TOTPEIIHOCTH 1
U3MepeHuil PU3NIECKUX BETUUNH
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN 1
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeILHOCTH JIFOAeH
Mexannueckoe nBuxkeHue. Cucrema orcyera.
7 OTHOCUTEIBHOCTH MEXAaHUYECKOTO 1
nerxenus. [Ipsimas u oOpaTHas 3agaun
MEXaHUKH
3 Pannyc-BekTop MaTepualbHON TOUKH, €T0 1

IIPOEKIIMU Ha OCH KoopauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSMOJIMHEMHOTO 1B KECHUS

Ciio)keHue nepeMeleHU U CKOPOCTEH.
Penrtenue 3amau
HepaBHomepHoe aBukenue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C IOCTOSTHHBIM yCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

CBoOoIHOE MajicHUE. Y CKOPEHHE
CcBOOOHOTO MaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>keHue Tena, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPY’KHOCTHU. YTJIOBas U JIMHENHHAsA CKOPOCTb.
Ilepnon u yactora. LleHTpoCTpEMUTEIIBHOE U
IIOJIHOE YCKOPEHHUE

16

KonTponabnas pabora no teme "Kunemaruka"

17

IIepsriit 3axk0H HproToHa. MHEpUManbHbIE
cucreMsbl orcuéta. [IpuHnmn
OTHOCHUTEIbHOCTH I anmmies.
Heunepuunanbabie cCHCTEMBI OTCUETA




Cuna. PaBHonelicTBytO1Ias cuia. Bropoit

18 3akoH Hprotona. Macca

19 Bzaumopeiicteue Ten. Tpernit 3aK0H
Hsrorona

20 [Tpunin cynepno3uiuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U
MHEPTHOM Macchl

29 Cuna TSHKeCTH B yCKOpPEHHE CBOOOIHOTO
naJIeHUs
JIBukeHre HeOECHBIX TeN U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKkopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUIIbI CUJT TPEHUS.

25 JIBHKEHHE B )KUJKOCTH U ra3e ¢ y4ETOM
CHUJIBI COITPOTUBIIEHUS CPEebl

26 JaBnenue. 'mapoctaTuueckoe 1aBieHUE.
Cwia Apxumena

97 AbcomoTtHo TBeproe Teno. [loctynarensHoe
Y BpAlLLATEJILHOE IBUJKEHUE TBEPJOTO Tea

28 MOoOMEHT cujIbl OTHOCUTENBEHO OCH BPAILEHUS.
[1neqo cumsl
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxkecT Tena. Y cioBus

paBHOBECHS TBEPJOTO Tea. Bubl
paBHOBECHS




30

Pemenue 3amau

31

32

33

KonTtponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

Hmnynbc MaTepraibHONW TOYKH, CUCTEMBI
MaTepHalbHBIX ToueK. [[eHTp Macc cucTeMsr
MaTepHabHBIX ToueK. Teopema 0 TBUKCHUU
LICHTPa Macc

WiMmynbe CHITBI 1 MI3MEHEHUE MMITYJIbCA Tela.

3aKoH COXPAHCHUS UMITYJIbCA. PeakTuBHOE
JABUXXCHUC

34

MoOMEHT uMITysIbCa MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJIAX

35

36

37

Pemenue 3amau

Paborta cuiibl Ha MaJloM U HA KOHEUHOM
nepemenieHny. I'paguueckoe npeacraBieHne
paboThI cuibl. MOLITHOCTH CHJTBI
Kunernueckas sneprus. Teopema 06

W3MEHEHUU KHHETUYECKOM OHEpPIrun
MaTepHaHLHOﬁ TOYKH

38

[ToreHnManbHbIE U HEMOTEHIIMAIBHBIE CUIIBI.
[TorenunaneHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

TpeTbs kKocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHHEM MEXaHWYEeCKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXAHUYECKOM dHEPTUU




Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

40 Ypasuenue bepHyum 115 uaeanabHON
KUAKOCTU

41 KontponsHast pabora o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTHne npeacTaBieHuit 0 IpupoIe

42 terioTel. OcHoBHBIE ToNoKeHuss MKT.
Huddysus. BpoyHoOBCKOE ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Ten. XapakTep ABMKCHUS U B3aUMOJICHCTBHS
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYJ (aTOMOB).

44 KomnuuecTBo BemecTBa. [locTossHHas
ABoranpo

45 Temneparypa. Temnosoe paBHoBecue. [kana
Ienascus

46 Pemenue 3amau

47 WneanpHbIi ra3. I'a3oBbIe 3aKOHBI

48 VYpaBuenue Menneneesa-KnaneiipoHa.
Pemenue 3agau

49 AbcomoTHas TeMneparypa. 3akoH JlanbroHa

50 N3onporieccrl B MaeabHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe mpeacTaBaeHHE N30MPOLIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcHoBHoe ypaBHeHue MKT

53 Penrenne 3amau




54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO Cpe/IHEHt
KUHETHYECKOW SHEPruei MocTynareIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

OO00011eHUE U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBer MKT"

56

57

58

59

KoHntponbhas padorta mo teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEWHUX ycnoBuid 1uist T/ cuctemsl.
Bremnue u BHyTpeHHUE TapaMeTPBbI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAYCHHS BEIIMYUH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpon3sBodbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B TCPMOANHAMHKE.
Ycnopus MMPUMCHUMOCTU 3TOM MOAEIH

60

61

62

VYpasuenue Menneneesa-Knamneiipona u
BBIPAKECHHE 11 BHYTPEHHEN SJHEPIrUU

BripaxeHue 1715 BHyTpeHHEH sHepruu
OJIHOATOMHOTO MJI€aJIbHOTO Iasa.
KBazucrtarnueckre u HecTaTUYECKHE
MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.

Brruncnenue paboTsl o rpaduky mpoiecca
Ha pV-auarpamme




Terutonepenaya Kak crocod M3MEHEHUS

63 BHyTpeHHel sHepruu TJI cuctemsl 6e3
COBEPILICHUSI pabOTHI

64 KoHBek1s, TermIonpoBOAHOCTh, U3ITYICHHE
KonnuectBo Temiorel. TenaoEMKOCTh Tea.

65 VY nenpHas U MOJIIpHAs TEIJIOEMKOCTH
BeIleCcTBa. Y AelbHAs TEIUIOTa CTOPAHUS
TOILJIMBA

66 Pacuér konuuecTBa TEMIOTHI MTPU
TerIonepeaye

67 [TonsiTre 06 amuabarHoM mporecce. [lepBorit
3aKOH TEPMOJIUHAMHUKHU
KonunuectBo TemnoTsl u paboTa Kak Mepbl

68 W3MEHEeHHs BHyTpeHHel sHeprun T /]
CHCTEMBI
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeobOpaTumMocTs IPUPOTHBIX TIPOIECCOB

70 [TpuHIMIIBI NeHCTBUS TETIOBBIX MAIIIKH.
KII,

71 MaxkcumansHoe 3Hauenue KII. [lukn Kapuo

12 Pemenue 3amau
DKOJOTHYECKHE ACTIEKTHI UCIIOIb30BaHMS

73 TEIIOBEIX JBUTaTeeh. TermnoBoe
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl

74 Pemenue 3agau

75 O0o001IeHNEe U CHCTEMAaTHU3alKs 3HAHUH 110

teme "Tepmoaunamuka. TemnoBbie MamvHbI"




76

KonTtponbHast pabora o Teme
"Tepmoaunamuka. TernnoBbie MaruHb!"

7

78

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue u kunenue. Y nenpHas TeILIoTa
napooOpa3zoBaHus

HacbliieHHbIE ¥ HEHACHIILEHHbIE Maphl.
KavecTBeHHast 3aBUCUMOCTD IJIOTHOCTHU U
JTaBJIEHUsI HACBIILIEHHOTO 11apa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTH OT 00bEMa
HACBIILEHHOI'0 N1apa. 3aBUCUMOCTb
TEMIIEPATypPbl KUIIEHUS OT JAAaBJICHUS B
KHUJIKOCTH

79

80

Brnaxxnocts Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTh

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJJIOB

82

83

84

[InmaBnenue u xpucraumsanus. Y gebHast
teruioTa miasiaeHus. CyOnumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxartue. Casur. Moayins FOnra. [Ipenen
yOpyrux aedopmaruii

TennoBoe paclIMpeHue KUIKOCTEN U
TBEPJBIX T€A. AHTAPMOHU3M TETLIOBBIX
KoJie0aHUi YacTHIl BEIIeCcTBa

85

[TpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX
nepexoax




86

YpaBHEHHE TEIIOBOTO OanaHca

87

88

89

Pemenue 3amau

[ToBepxHOcTHOE HaTsHKeHUE. Kanmuisipabie
sBieHUd. [laBieHue noa UCKpUBJICHHON
MOBEPXHOCTHIO JXUAKOCTH. Dopmyria
Jlammaca

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBble epexo b

90

KonTponpHas padora o Teme "Arperaraeie
cocTosiHus BeliectBa. Pa3oBble epexo bl

91

92

93

DnexTpu3anus Tel U e€ mposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTIPOBOTHUKI

DJIEMEHTApHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXPAHEHUS JIEKTPUUYECKOTO 3apsia
Bzaumopeiicteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kysona

94

95

96

Pemenue 3agaa

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsi bl

Hanpssk€HHOCTB JIEKTPUYECKOrO MOJIS.
[Tpo6usit 3apsa. JInHum HanpsHKEHHOCTH
3IIeKTprYeCcKoro nous. OgHopoaHoe
JIIEKTPUYECKOE I10JIE

97

HOTeHHI/IaJ'II)HOCTI) OJICKTPOCTATUYCCKOI'O
moJrst. PasHocTs MMOTCHIMAJIOB U HAIIPSAKCHUC




[TorenuumanbHas 3HEprUs 3apsaa B

98 3JIEKTpocTaTHUecKoM roJe. [lorenmnman
ANEKTPOCTATHYECKOTO TIOJISI
CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH

99 MOTEHIIUAJIOB JUISI AJICKTPOCTATHYECKOTO
OJIst

100 [TpuHIMI CYTIePIIO3UITUH AIEKTPHIECKUX
noJjen

101 Pemenue 3amay

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsHKEHHON Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY

103 mrapa. [lone paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM TIOCKOCTH

104 [TpOBOHHUKH B JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsI0B

105 JIM3IEKTPUKH | TTOJYTTPOBOIHUKH B
JIEKTPOCTATUYECKOM I10JIC
Kongencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH ILIOCKOTO
KOHJICHCATOPa

107 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB

108 ITocnemoBaTerbHOE COSTMHEHIE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

110 Pemenue 3amau




111 JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe

112 Pemienue 3anau

113 O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
Teme "DnekTpudeckoe mnosie"

114 KonTpomnpHas pabora mo Teme
"JnekTpuueckoe mnose"
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUSA

115 CyLIECTBOBAHUS MOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenue u 3/1C

117 3akon OMa 11 y4acTKa LEeTH.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHUMOCTH COTMPOTUBIICHUS OHOPOJIHOTO

118 IIPOBOJIHHKA OT €0 JUIMHBI U ILIOIIAN
MOTIEPEUHOT0 CEYCHUS

119 VY enpHOE CONMPOTUBIIEHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenvHOE, MapaiebHOE,
CMEUIaHHOE COEIMHEHNE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX
uenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 Pabota anekTpuueckoro Toka. 3akoH Jkoyiist
—Jlenna

124 Pemenue 3amay




125 MonHoCTh 3JeKTpUYECKOro Toka. TermnoBas
MOIIIHOCTb, BbIJIETIsieMasi Ha PE3UCTOpe
126 Pemienue 3anau
197 OJIC v BHyTpeHHEE CONTPOTUBIICHUE
HCTOYHUKA TOKA
128 3akoH OMa a1 OJIHOM (3aMKHYTOI)
ANEKTPUYECKOMN LETH
129 Pemenwue 3amau 1
130 MOoUHOCTh UCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa 1
133 Pemenwue 3amau 1
Pemenne 3amgau o reme "[locTosiHHBII
134 . "
ANEKTPUIECKUIN TOK
135 Pemenne 3amgau no reme "[locTosiHHBII
3JIEKTPUYECKUN TOK"
Pemenne 3amau nmo teme "IlocTosHHEBIN
136 . "
ANEKTPUIECKUHN TOK
137 0O00011eHre U cCUCTEMATU3ALMS 3HAHUI 110
teMe "[1oCTOSHHBIN 21eKTpUUecKuii ToK"
138 KonTponbhas pabota o Teme "IlocTossHHBIN
3JIEKTPUYECKUN TOK"
DneKTpruyecKasi MpOBOAUMOCTh Pa3IMYHBIX
139 BEIECTB. DJIEKTPUICCKHUI TOK B METaJIJIax.
CBepXIpoBOIUMOCTh




140

DNEKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL 3JICKTPOIH3a

141

142

143

DNeKTpUUeCcKuil Tok B razax. [lmazma
DJIEKTpUUYECKUH TOK B Bakyyme. BakyymHbie
IPUOOPHI

DNEKTPUUECKUN TOK B IIOJIYTIPOBOJHUKAX

144

145

[TomynpoBoAHUKOBBIE TIPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"H3MepeHue cuiibl TOKA U HAPSKEHUS B
LIENH OCTOSIHHOTO TOKA IPH TOMOIIN
AHAJIOTOBBIX U IMHU(POBBIX N3MEPUTEIBHBIX
npuOopoB" uiam "3HaKOMCTBO ¢ IUPPOBOI
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHusT PU3NUECKUX BEITHUUH MIPH
MOMOIIIM KOMITBIOTE€PHBIX 1aTYUKOB"

146

147

®uznyeckuil npakTukyM no teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
OTpeieJICHUsI MTHOBEHHOM cKOpocTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpEeHHUsl IpU
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBHKEHHHU M0 HAKJIOHHOM IIJIOCKOCTH' MK
"HccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO




najgeHus" win "M3yuenue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTATIBHO"

149

®uznyeckuil npakTukyM no teme "M3ydenue
JIBIDKEHUS TeJia 10 OKPYKHOCTHU C
MOCTOSTHHOM 110 MOJIYJII0 CKOPOCThIO" WIIH
"UccnenoBanue 3aBUCUMOCTH MepUoja
oOpallleHus KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECHCTBYIOUIEH CUIIBI ITPU
JBUKEHUH OpyCKa 110 HaKJIOHHOM
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBHCHMOCTH BPEMEHHU JIBIKEHUS OpycKa
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT ero Macchl”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPe3MHOBOM 00pasiie, oT ux aedopmaruu”
iy "M3ydeHne NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 01oK"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO PUIIMEeHTa
3apucumocT Frp(N)" mnu "Uccnenosanue
JBUKEHHS OpycKa 110 HAKIIOHHOW TIOCKOCTH
C IepeMeHHBIM KO3 (HULIEHTOM TpeHHs"




i "M3ydeHue IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

153

Pu3n4eCKul IPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBUid paBHOBECHS
TBEP/OrO TeJa, UMEIOIIETO OCh BpaLCHUs"
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacu€r cun ynpyroctu" unu "M3yuenue
YCTOMUMBOCTH TBEPAOIO TeJa, UMEIOILETr0
mIomaab onopsl"

154

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mMepeHue uMIrysibca Tena o TOpMO3HOMY
nyTu" unm "M3Mepenue cuibl TATH, CKOPOCTH
MOJIEINIU 3JIEKTPOMOOMIIS U MOLITHOCTH CUJIBI
Tarn" win "CpaBHEHNE U3MEHEHUS UMITYyJIbCA
TeJa C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBanue coXxpaHEHUs UMITYJIbCa IIPU
ynpyrom B3aumozeicteun" i "Msmepenne
KMHETUYECKOW SHEPTUH Tejia 10 TOPMO3HOMY
nyTa"

155

@uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO TMpoliecca (PEKOMEH10BaHO
UCIoJIb30BaHue nudposoit taboparopun)"
nin "M3ydenne u30XopHOro nporiecca” uiu
"N3yuenue nzobapHOro mporecca’ win
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

156

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yIeabHON TEIIOEMKOCTH WK
"UccnenoBanue mpoiiecca OCThIBaHUS
Bemectsa" win "MccienoBanue agnadaTHOTO




npouecca" win "M3yueHue B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbl KUTICHUS
JKAIKoCcTeER"

157

158

®uznyeckuil npakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUKOCTEH"
unu "M3mepenue yaenbHON TEer0Th
mJiaByieHus Japaa" win "M3ydenue cBOMCTB
HaCBIIIEHHBIX TTapoB" wiK "M3mepeHue
a0COIOTHON BIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nomenieHun". Msmepenue
KO3 (UIIMEHTA ITOBEPXHOCTHOTO HATSHKCHHUS

dusnueckuil NpakKTUKYM 10 TeMe
"HaOnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOHJIEHCATOpa B 3HEPTHUI0
u3nyuyeHus ceeroauona” unm "Nzydyenue
IIPOTEKaHUs TOKA B LIETIH, COJIEepIKalleH
KoHzeHcarop" win "Pacnpenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUS) IpU
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

159

Pu3NYecKuil TPAKTUKYM 110 TEME
"HccmeqoBaHue CMEIIAHHOTO COEANHEHUS
pesuctopoB" uiu "M3Mepenue yaeabpHOro
CONPOTHUBIICHUS MPOBOJIHUKOB" WU
"MccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HATPSDKEHUS JJIs JTaMIThl HaKaJIUBaHUs"

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmronenue anextponusa’ wim




161

"N3mepeHnue 3apsiia OJHOBAJIEHTHOIO HOHA"
ninn "UccienoBanue 3aBUCUMOCTU
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" uin "CHITHE BOJBT-
aMIIEpPHOM XapaKTEPUCTUKHU auoaa"

PesepBHeiit ypok. O000mIcHNE U

CUCTEMATHU3ALNA 3HAHUH 110 TEME
"Kunematuka"

162

PesepBHeiit ypok. O000mIICHNE 1
cHCTEeMaTH3aIlHs 3HAHUH 110 TeMe
"lunamuka"

163

164

165

PesepBusiit ypok. O6o0meHue u
cucreMaTtu3alus 3Hanuit mo teme "CraTuka
TBep0ro Tena'

PesepBusiit ypok. O6o0mieHue u
cHUCTeMaTH3alisl 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MeXaHuke"

PesepBusiit ypok. O0o01IeHue U
cucTeMaTu3anys 3HaHui 1o treMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOHN Teopun”

166

Peseprubiit ypok. O6001IeHNE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"Tepmonunamuka. TennoBble MalIuHbL"

167

Peseprubrit ypok. O6001IeHNE U
CUCTeMaTH3alusl 3HaHUH 10 TeMe
"ArperarHble cocTosiHUA BemecTBa. Da3oBeie
nepexopl"




168

PesepBHelil ypok. O6o0IeHE 1
CUCTeMaTH3allMsl 3HaHHUH 110 TeMe 1
"DnekTpuueckoe noiie"

169

PesepBHeiit ypok. O600mIeHNE U
cHUCTeMaTU3alus 3HAHUH 110 TEME 1
"TlocTOSHHBIN 31EKTpUYECKUI TOK"

170

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanus 3HaHui mo treme "Toku B 1
pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170

16




11 KJTACC

KoauyecTBO 4acos

Ne Hdara DyeKTpoHHbIE HU(POBHIE
n/m Tema ypoka Bcero Konrpoapnsie  Hpakririeckue H3y4YeHUusi  00pa3oBaTeJbHBIE PeCYPChI
padoThI padoThI
B3aumoeiicTBre MOCTOSHHBIX MATHUTOB H
1 MIPOBOTHUKOB ¢ TOKOM. MarHuTHOE TT0JIe. 1
T'unoreza Amnepa
Bexrop MmaruutHOM nHAYKUMU. [IpruHIUI
2 CYTIEpIIO3HUIINY MarHUTHBIX TToNeH. JInHnm 1
MarHATHOW WHAYKIIUU
3 MarsuTHOE o€ NpoBOJHUKA C TOKOM. OmbIT 1
Opcrena
Cuia Amriepa, e€ HarpaBJIeHHE U MOTYJIb 1
Pemenwue 3amaq 1
6 IIpumeneHue 3akoHa Ammepa. 1
DeKTponu3MepUTENbHBIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBiIcHUE U MOIYJIb.
7 JIBrkeHHe 3apsKeHHOW YaCcTHIIHI B 1
OJTHOPO/THOM MarHUTHOM II0JIe
Pemenue 3amay 1
9 Pabora cuiel Jlopenia 1
10 Pemenune 3amau 1
11 MarauTtHoe 1oJie B BEeIECTBE. 1
®deppoMarHeTUKH, Hapa- U AMaMarHeTUKH
12 OCHOBHBIE CBOWCTBa )epPOMArHETUKOB. 1
[Mpumenenne GpeppoMarHeTHKOB
13 Pemrenne 3amau o reme "Maraursoe mose" 1
14 Pemenune 3amag nmo teme "MarautHoe moje" 1




SIBnenue 3JIeKTpOMarHuTHON MHAYKLIMH.

15 IToTok BeKTOpa MarHUTHOM MHAYKIIUHI !

16 O/1C unaykuum 1

17 3aKOH AJICKTPOMArHUTHOW WHAYKIIUU 1
®dapanes

18 Buxpesoe anextpuueckoe moine. Toxn dyko 1

19 O/JIC nHAYKIMY B IBIKYIIXCS MPOBOTHUKAX 1

20 Pemrenne 3amau 1

21 [Ipasuiio Jlenna 1

29 WNupyktuBHOCTE. KaTyiika HHAYKTHBHOCTH B 1
LEIN TTOCTOSHHOI'O TOKA

23 SBnenne camonuaykuuu. DJ(C 1
CaMOMHIYKIIMH

24 DHeprus MarHUTHOTO MOJISl KATYIIKU C TOKOM. 1
DIIEKTPOMarHUuTHOE TOJIe

25 Pemenue 3amau 1

26 O6001IEeHNE U CUCTEMATH3AIMS 3HAHUH 110 1
Teme "DIeKTpoauHaMuKa"

97 KontponbHas pabota o Teme 1
"OnekTpoaguHamMuka"

08 Konebarensnas cucrema. CBOOOIHEIE 1
kosiebanus. ['apMoHHYeckue KoeOaHus

29 Kunematnyeckoe v JUHAMHUYECKOE OIMCAHNE 1
KOJIeOATEIbHBIX IBIKEHUI
DHepreTuueckoe onucanue. BeiBoj

30 JITHAMHYECKOTO OMTUCAHUS TAPMOHNYECKIX 1
KOJIeOaHUI U3 UX SHEPIETHUECKOTO
KHMHEMATHYECKOTO OIMCAHMUS

31 Awmmutyzaa u ¢asa konedaHuit 1




Ilepnon n gactora konebanuid. [lepron
MaJbIX CBOOOIHBIX KOJIEOaHMIT

32 MaTeMaTHYecKoro MasiTHUKa. [leprox
CBOOOIHBIX KOJICOaHH MPYKHHHOTO
MasTHUKA

33 3aryxaromue konebanus. BeiHyKIeHHBIC
kosiebanus. Pezonanc

34 ABTOKOIIE0AHMS

35 Pemenue 3agau

36 Ypok-koHbpepennus "MexaHndecKue
KOJIeOaHUs B MY3bIKAIBHBIX HHCTpYMEHTax"

37 O06o00mIeHre U crucTeMaTU3alys 3HAHUHA 10
Teme "MexaHnuueckue KonedaHus"

38 OJeKTpOMarHuTHbIE KOJIeOaHMs.
KonebarensHblit KOHTYP
®opmyna Tomcona. CBA3b aMIUIUTYIbI 3apsia

39 KOHJIEHCATOpa C aMIUTHTYJIOH CHUJIBI TOKA B
K0JIe0aTeIbHOM KOHTYpE

40 3aKO0H COXpaHEHHS YHEPTUH B UI€AIEHOM
K0JIeOaTEIIbHOM KOHTYpE
3aryxarlue 3JeKTPOMarHuTHbIE KOJICOaHNUI.

41 BrIHyXICHHBIE HJIEKTPOMAarHUTHbIE
Kose0aHus

42 IlepemeHnHslil TOK. Pesuctop u koHAEHCATODP B
[EeNH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B IIEIH
NEPEMEHHOT0 TOKa

44 3akoH OMa JUIs 2JIEKTPUIECKOH 1IETTH

MEPEMECHHOI'O TOKa




MoniHOCTh NEPEMEHHOrO TOKA. AMIUTUTYIHOE

45 1 JICUCTBYIOIIEE 3HAUCHNE CHIIBI TOKA U
HaANPSDKEHUS

46 Pe3onaHc B aneKTpryuecKoi menu

47 Pemenwne 3amaa
Wneansubnif Tpanchopmarop. [Iponssoactso,

48 nepeava u moTpedsIeHUe SICKTPUISCKOW
SHEPTUHN
DKOJIOTUYECKHE PUCKH TTPH TIPOU3BOJICTBE

49 anekTposHeprun. KympTypa ncnonp3oBanus
3JICKTPOIHEPTUHU B TIOBCEAHEBHOM JKU3HU

50 Pemenne 3amau

51 Pemenwne 3amaa

59 O06001IeHne 1 CUCTeMaTH3allns 3HAHUH 110
TeMe "DJIeKTpOMarHuTHBIC KoJieOanus"

53 MexaHn4ecKkre BOJIHbL. XapaKTEPUCTUKHU
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEepUCTHKH 3ByKa

56 Wndpazsyk u ynbrpassyk. lllymosoe
3arpsi3HEHHE OKPYIKAFOIIEH CpesIbl

57 Pemenune 3amau

58 DneKTpOMarHuTHbIE BOJHBL M3mydyenne
3JICKTPOMAarHUTHBIX BOJIH

59 DHeprus 3JMeKTPOMarHuTHhIX BOJIH. CBOICTBa
3JICKTPOMAarHUTHBIX BOJIH
[kasna 37eKTpOMarHUTHBIX BOJIH.

60 [IpuMmeHeHre 3NIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




TIpyHITATIBEI paTHOCBA3H U TEICBUACHIS.

61 Pannonokarus. DIeKTpOMarHUTHOE
3arpsi3HEHHE OKPY Karolei cpepl

62 Kontponbnas padota no teme "Konebanus u
BOJTHBI"

63 CgerT. 3aKkoH IPSIMOJMHEHHOTO
pacmpocTpaHeHus cBeTa

64 Pemienue 3aqau Ha MpUMEHEHNE 3aKOHA
NPSMOJIMHEHHOTO pacTpOCTPAHEHUS CBETa

65 Orpaxenue cBeta. [Imockoe 3epkaio.
Cdepuaeckoe 3epraio
IIpenomiienue ceeta. AGCOMIOTHBINA 1
OTHOCHUTEINBHBIH MOKA3aTeNb MPETOMIICHHSI.

66 ITommHOE BHYTpEHHEE OTpaKCHHE.
IIpenenbHbli Yroi MOJIHOr0 BHYTPEHHETO
OTpaKeHHUs

67 Pemenue 3aqa4 Ha npuMeHEHNE 3aKOHOB
OTpa’KeHHUs U MIPEJIOMIICHHS CBETA

68 Xop nydeit B mpusme. Jlucnepcus cBeTa.
CrnoxHslii cocTaB 6emoro ceeta. LBet

69 JInn3pl. DOKyCHOE pacCTOAHME U ONTHYECKas
CHJIA JINH3BI

70 [MocTpoeHne n300pakeHuid B TMH3aX U UX
cucTeMax. Y BeJIMUEeHHUE JIMH3bI

71 Pemenue 3agau Ha nocTpoeHue n300paxeHUH,
MOJTy9YaeMBbIX C TIOMOIIIBIO JIMH3

72 I';ma3 kak onTugeckas cuctema

73 Pemenue 3anaq. [Ipenensr npuMeHIMOCTH
reOMETPUUECKON ONTHKH

74 CKOpOCTb CBETa M METOABI €€ U3MEPEHHUS




75

Jucnepcus cBera

76 WuTtepdepenms cBeta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHSA
HaOJIr0IeHNsI MAKCUMYMOB 1 MUHIMYMOB

78 Pemienue 3anau

79 [Ipumenenue uaTephepeHIInN

80 Hudpakmus cBera

81 Hdudpaknronnas pemérka. Y cioBue
HaAOIIOICHSI TIABHBIX MAaKCUMYMOB

82 Pemenwue 3amaa

83 ITonepedyHocThk cBETOBBIX BOJH. [lonspusanus
cBeTa

84 Pemenue 3amau

85 CBeTOBEIC SIBJICHHUS B IIPUPOIC

86 O06001IeHne 1 CUCTeMaTH3allns 3HAHUH 110
teme "Ontuka"

87 KonTtponbnast pabota mo teme «OnTrKa
['paHHIIBEI MPUMEHUMOCTH KIIACCUYECKOH

88 MEXaHUKH. 3aKOHBI AJIEKTPOTMHAMUKY H
MIPUHIIMI OTHOCHUTEITHHOCTH

89 ITocTynatel cieuanbHON TEOPUN
OTHOCHUTEILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHONW HHTEPBAL.
IIpeobpaszoBanus Jlopenna. YcioBue

90 MpUIUHHOCTH. OTHOCUTEITHLHOCTH
OJTHOBPEMEHHOCTH. 3aMe]JIeHUEe BPEMEHU U
COKpAIllEHHE JJIHEI

o1 OHeprust 1 UMITYJIbC PEISITUBUCTCKOM

YJaCTHUIIBI




CB3b Macchl ¢ 3HEPrUeH U UMILYJIbCOM

92 . 1
PENATUBUCTCKON YaCTUIIbI. DHEPTUsl TOKOS

93 PaBHOBecHOE TeJIOBOE U3IMyUEHHE 1

94 3akoH cMeeHust Buna 1

95 ['umore3a M. Ilnanka o kBanTax. POTOHEI 1

96 DHeprust U UMITyJIbc (OTOHA 1

97 dotorhdext. OnpiTh A. I'. CToneTona. 1
3akoHbI poTod(dekTa

08 YpaeHenue Dvinmrerina 11 Gorosddekra. 1
"Kpacnas rpaanma” gotorddexra

99 Hasnenue ceeta. OnpiTe! I1. H. JIebenena 1

100 BonHoBbIe CBOMCTBA YaCTHIL 1
Bonnsl ne bpoiina. {nuna BonHsb! 1e bpoins

101 Y pa3Mepsl 00J1aCTH JIOKATH3AIHN 1
JBIDKYILIEHCS 4aCTHLIBI

102 KopmyckynsapHO-BOTHOBOH Iyan3m 1

103 Judpakiust 3JIeKTPOHOB Ha KpUCTaJLIax 1
Crenudrika u3mepeHnii B MUKPOMHUpE.

104 CooOTHOIIEHUS HEONIPEAEIEHHOCTEN 1
I'eiizenbepra

105 Pemenue rpaduyeckux 3anay 1

106 Pemienue pacu€THbIX 3a1a4 1

107 Kontponbnas padota no temam: "OCHOBBI 1
CTO", "KopnycKyIsipHO-BOJIHOBOH JAyanu3m"

108 OMnBITH IO UCCIIEAOBAHHUIO CTPOCHUS aTOMA. 1
[TnanerapHas mojens aroma Pesepdopna

109 IToctynarel Bopa 1

110 Bune! ciektpoB. CriekTp ypoBHEHN dHEpruu 1

aToma BoJIOpoAa




111

CnoHTaHHOE U BBIHYXXJICHHOC U3JTYyYCHUEC
CBC€Ta

112

113

Jlazep

Hyxnonnas moaens siapa [eitzenoepra-
WBaneHko. 3apsa1 1 MacCcoBOE YHCIIO SApa.
N3otonsl. PagnoakTuBHOCTH

114

3aKkoH paTnoaKTUBHOTO pacmana. CBolicTBa
WOHM3HPYIOIIETO U3NydeHus. BiusiHue
PaIMOaKTUBHOCTH HA YKUBBIE OPTaHU3MEL.
Ho3umerpus

115

OHeprus CBA3M HYKIJIOHOB B siape. SaepHble
cuiel. JledexT Macchl sapa. SAnepHsie
peaxiun. Sneprsie peaktopsl. [Ipobiaemsr
YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMUECKUE ACTIEKThI Pa3BUTHUSA AAECPHOU
SHEPreTHKU

116

117

118

MeTopl perucTpalyy U ucciae10BaHus
3J€MEHTapHbIX YacTull. OyHIaMeHTaIbHbIE
B3aMMOJAEHCTBUS. bapHOHBI, ME30HEI U
nentoubl. [IpencraBnenue o CtanmapTHOU
Mozenu. KBapk-TimrooHHas MOJIeNb aJpOHOB
®u3suka 3a npenenamu CTaHIapTHON MOJIETH.
TéMHas MaTepust U TEMHAsI SHEPIUSL.
EnuHCTBO pr3HuecKoil KapTHHBI MUpa
Ortarsl pa3BUTHS aCTPOHOMUH. 3JHAUYEHUE
aACTPOHOMHUU

119

[IpuMeHIMOCTH 3aKOHOB (DU3UKHU IS
O0O0BSACHEHHS TPUPOIBI KOCMUYECKHIX
00BEeKTOB. MeTOIbI aCTPOHOMHYECKHUX
HCCIICAOBaHUI




120

121

CoBpeMeHHBIEC ONITHYECKUE TEIECKOITBI,
PalMOTENIECKOITBI, BHEATMOC(EpHAs
ACTPOHOMUS

Bun 3Bé3nH0T0 Heba. Co3Be3nus, ApKue
3BE3JIBI, TUIAHETHI, X BHJIUMOE JIBUKCHHUE

122

123

124

125

Comueunas cucrteMa. Connie. ColtHeUHAs
akTUBHOCTb. MicTounmk 3Heprun CoHIa U
3BE3]

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKH.
HuarpamMma "cnekTpanbHbIi KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH OCIIEN0BATEILHOCTH

Baytpennee crpoenue 38E31. COBpeMEHHBIC
MPEACTABICHUA O IPOUCXOKACHUU U
sposroriiy CoJIHIIa U 3BE37. DTallbl >KU3HHU
3BE3N

126

Muneunsiii [yt — nama ["anaktuka. Tumnbl
rajgakTHK. YEpHBIE ABIPHI B SApax rajakTHK

127

Bcenennas. Paciuupenne Beenennoil. 3akoH
Xab6ma. Teopust Bonbiioro B3phiBa.
PenukroBoe usnyueHue

128

MacmrabHast cTpyktypa BeeneHHOi.
MeraranakTuka

129

130

Hepeménnpie mpoOieMbl aCTPOHOMUU

DU3HYECKUM IPAKTUKYM 110 TEME
"HccaenoBaHue MAarHUTHOTO OIS
mocTogHHbIX MarauToB" uian "Uccneqosanne
CBOWCTB (peppOMarHeTHKoB" Win
"HUccaenoBaHue NeHCTBUSA IOCTOSHHOTO
MarHura Ha pamKy ¢ TOKOM"




131

132

133

134

135

DuU3HYECKUM IPAKTUKYM [0 TEME
"Usmepenwne cunbl Ammepa" wim "M3ydenne
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKa"
i "OnpeneneHre MarHUTHOW WHAYKIUN Ha
OCHOBE U3MEpEHNUs CHIbl AMmepa”

DU3NUECKUA MPAKTUKYM TI0 TEME
"UccnenoBanue SIBICHHS DJICKTPOMAarHUTHOM
naayknun” win "OnpeneneHre HHAYKIAN
BUXPEBOTr0 MarHUTHOTO MO

DU3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue SBICHUSI CAMOMHAYKIUU" WU
"COopKa MOJIENIN 3JIEKTPOMArHUTHOTO
reneparopa"

DU3HYECKUN IPAKTUKYM 110 TEME
"U3smepenre neproaa cBOOOTHBIX KOJICOaHHHA
HUTSHOTO U MPY>KUHHOT'O MasiTHUKOB"

DU3NYECKUN IPAKTUKYM 110 TEME
"[IpeoOpazoBaHmue SHEPTUH B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKUM IPAKTUKYM I10 TEME
"UccnenoBanne mepeMEHHOTO TOKA Yepes
M0CJIEJOBATENLHO COeTMHEHHBIE
KOHJIGHCATOp, KaTyIIKy U pe3ucTop" Wiu
"HccnenoBanue paboThl HICTOYHUKOB CBETA B
LENU NEPEMEHHOr0 ToKa"

137

138

®uznvecKkuil MIpakTUKyM 1o Teme "M3ydenne
apamMeTpPOB 3BYKOBOM BOJTHBI"

DU3HYECKUM IPAKTUKYM 110 TEME
"N3Mepenue nmoka3aTesns IpeIoMIIeHHS
crexna" win "llonydeHune n3o0paxxeHus B
CHCTEME M3 TUIOCKOTO 3epKajia v JTUH3BI"




139

140

DuU3HYECKUM IPAKTUKYM [0 TEME
"HUccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BelecTBa (Ha MpuMepe
Kuakux uH3)" win "M3mepenne GoKycHOTO
PacCcTOSHUSA pacCeUBAIOIIMX JTUH3"

®DU3NYECKUA MPAKTUKYM TI0 TEME
"Habmonenue nudpakmwu, HHTEphEPSHITINHN 1
MTOJISIpU3AINY cBeTa"

141

142

DuU3HYECKUM TPAKTUKYM [0 TEME
"Onpenenenre UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHll (110 Gororpadusm
TPCKOB 3apsSKCHHBIX YaCTHUIl B MArHUTHOM
mosie)"

DU3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue noctostHHOU [1n1aHka HAa OCHOBE
uccienoanus Gotodddexra” uim
"UccnenoBanue 3aBUCUMOCTH CHIIbI TOKA
yepe3 CBETOAMO OT HaIpsDKeHUS"

143

DuU3NYECKUM IPAKTUKYM [0 TEME
"UccnenoBanne CIIeKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPO/Ia U H3MEpPEHHE
nocTosiHHoM Punbepra"

144

145

DU3HYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue paiioakTUBHOTO (poHa ¢
UCIIOJIb30BaHuEM ao3umMerpa uinu "M3yueHue
[OTJIOLIEHUS OeTa-4yacTUL| aTfoMUHUEM"

DU3HYECKUM IPAKTUKYM 110 TEME
"HaOronenus 38€31H0r0 HEOA
HEBOOPYXEHHBIM IJ1a30M C HCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKESHUHN IS
oTpeJiesICHHSI TTOJIOKEHUST HEOECHBIX




146

147

00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3us CeBEpPHOTO MONYIIAPHS U SIPKUE
3BE361" 1K "HaOroneHns B TeIecKon
JIyHbl, IUTAHET, TYMAHHOCTEH U 3BE3IHBIX
CcKoruieHui"

O0o00611IeHne U cucTeMaTH3aNus 3HaHui. Poib
(DU3MKH M ACTPOHOMHUH B SKOHOMUYECCKOM,
TEXHOJIOTHICCKOM, COIMAIBLHON U dTHIECKOM
chepax AeATEILHOCTH YETOBEKA

O0o0061ieHne U cucTeEMaTH3alus 3HaHui. Poin

¥ MeCTO (PM3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOW KapTUHE MUPA

148

O06o006mieHne 1 cuctemMaTu3aus 3HaHui. Ponp
¢busnyeckoii Teopun B GOpMUPOBAHUH
MIPEJICTaBICHUH 0 GU3NIECKON KapTHHE MUPA,
MecTo (pU3MYecKOi KapTHHBI MHUpa B 0011eM
PSITy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
NPE/ICTAaBICHUH O TIPUPO/IE

149

150

O00011IeHNE ¥ cUCTEMATH3ALMS 3HAHUI 110
teme "Kunemaruka"

O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110
TeMme "Kunematuka"

151

O06001IeHNe 1 CUCTeMaTH3allns 3HAHUH 110
teme "JInrammka"

152

153

O0o001IeHre U crcTeMaTH3aIMs 3HAHUA IO
teme "Cratnka TBepaoro temna'
O0o001IeHre U crCTeMaTH3aIMs 3HAHHUH 10
TeMe "3aKOHbI COXpaHEHHs B MeEXaHuKe"

154

O06o0011eHre 1 cucTeMaTu3ays 3HaHUHA 10
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUIECKON
Teopun"




155

O0600meHne U CUCTeMaTH3aIusl 3HAHUH 110
teme "TepMmoamHamuka. TermioBble MaIMHbT"

156

O00011IeHNE ¥ CUCTEMATH3ALMS 3HAHUI 10
Teme "ArperaTHble COCTOSIHUS BEILIECTRA.
®da3oBbIe Iepexo bl

157

O00011IeHNE ¥ CUCTEMATH3ALMS 3HAHUI T10
TeMe "DnekTpuyeckoe mnosue"

158

159

O0001IeHNE B CHCTEMATH3aLMS 3HAHUH 110
teMe "[locTosTHHBIHN 2NeKTpuyecKuii ToK"

O06o00mIeHre U crucTeMaTH3alys 3HAHHUHA 10
Teme ""TOKM B pa3IUyHBIX cpenax”

160

161

O00011IeHNE ¥ CUCTEMATH3ALMSA 3HAHUI T10
TeMme "MaruutHoe noie"

PesepBHeIit ypok. O000IICHHE U
cUCTEMATH3aIs 3HAaHUH 110 TEME
"OneKTpoMarHuTHasi UHAYKLMS"

162

PesepeHslii ypok. O6001menue n
CHCTEMATH3AIMS 3HAHUH 110 TEME
"Mexanudeckue koneoanus"

163

164

165

PesepeHslii ypok. O6o01eHue u
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"DJIeKTpOMarHuTHBIE KoJieOanus"

PesepBHbIit ypok. O000IICHNE U
cUCcTEeMaTH3alusl 3HaHUH 10 TeMe
"MexaHU4ecKHe U 3JIeKTPOMarHuTHbIE
BOJIHBI"

PesepBHEIit ypok. O600mEeHe 1
cucTeMaTu3anusa 3HaHuH 1o Teme "Ontuka"

166

PesepBHeIit ypok. O600meHHE 1
cuctemMarn3anusa 3Haauii 1o Teme "OCHOBEI

CTO"




PeseprHbIit ypok. O6o0menne n
167 cUCTeMaTH3alysl 3HaHUH 10 TeMe
"KopnyckynsipHo-BoJIHOBOH Ayanu3m"

PesepBHeIit ypok. O600mIeHHE 1
168 cHcTeMaTH3alus 3HaHui o TeMe "dusnka
aroma"

PesepBHeIit ypok. O600mICHHE 1

169 cucreMarusalys 3HaHui 1o reMe "dusnka
ATOMHOTO sI/Ipa ¥ 3JIEMEHTapHbIX YyacTul"

PeseprHbIit ypok. O600meHne n
170 cUCTEMAaTHU3aIUA 3HaHUH 110 TeMe " DJIeMeHTHI
actpo¢uzuku"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

170

16







