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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE cpeaHero oOiero oopasoBaHus pazpaboTaHa Ha
OCHOBE TMOJIOXKEHUIN U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOMN
nporpammsl, nipeacTaBieHHbx B PI'OC COO, a taxxke ¢ yud€toMm QemepanbHOil pabouei
nporpaMMmbl Bociutanusi U Konueniuu npenoaaBanus ydeOHoro mpenmera «dusnkay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepainuu, peanu3yrolIMX OCHOBHbBIC
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢Qu3uKe ompeAenseT o00sA3aTeTbHOE MPEIMETHOE COJAEp KaHHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEIOBATEIbHOCTh HM3YyYEHHS TEM U PA3eiioB
y4eOHOTO TMpeaMeTa ¢ YYETOM MEKIPEAMETHBIX U BHYTPUINPEIMETHBIX CBSI3€H, JOTHMKU
y4eOHOT0 MpoIecca, BO3pACTHBIX 0coOeHHOCTel oOydaromuxcs. [Iporpamma no dusuke
na€T MpeacTaBlIeHUE O LENSIX, COJAEpKaHUU, O0IIeN cTpaTeruu 0O0y4eHUs, BOCIIUTAHUS U
pa3BUTUS O0YYaIOIIMXCS CpeACTBaMU ydeOHOTO mnpenmeTra «DPu3nka» Ha yriiyOJaEHHOM
YpOBHE.

N3yuyenne kypca Qu3uku yriayOnEHHOTO YpOBHSI NO3BOJISIET peajn30BaTh 3aJauu
npo(hecCHOHABHOM OpUEHTAIMM, HAIpaBJICHO HA CO3/laHUE YCJIOBUU AJI HPOSBICHUS
CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXAblM OO0yYaroluMcs,
KOTOpblE  HEOOXOAUMBI  JUIl  MOPOAODKEHMS  Oo0pa3oBaHUs B OpraHU3alMiX
MPO(PECCHOHAIBHOTO 00pa30BaHUS 110 PA3NHYHBIM (PU3HKO-TEXHUYECKHUM U WHKEHEPHBIM
CHELUATBHOCTSM.

B nporpamme no ¢usnke onpeaenstoTcs miIaHUpyeMble pe3ybTaThl OCBOCHUSI Kypca
(¢U3MKM Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs: JMYHOCTHBIE, METalpEAMETHBIE,
npeAMeTHble (Ha yrayOnéHHoMm ypoBHe). HaydyHO-MeTononorudeckol OCHOBOWM Jis
pa3paboTKu TpeOOBAaHUN K JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOy4Jaronuxcsi, OCBOMBIIMX MpOrpaMMmy Mo (¢U3NKE HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI Ha yTIIyOJIEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/IE€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE, B TOM
qrclie IPEeIMETHBIE PE3YIbTaThI 10 rofaM 00yUYeHHUS;

coJiepkaHue yuyeoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[Iporpamma no ¢u3KKe UMeeT MPUMEPHBIN XapakTep U MOXKET ObITh MCIOJIb30BaHA
YUHUTEIAMHU (PU3UKH IJI51 COCTaBJICHUS] CBOMX Pab0UYUX MPOTPaAMM.

[Iporpamma 10 (Qu3MKE HE CKOBBIBAET TBOPYECKYIO WHULIMATUBY YUHUTENEH U
MIPEAOCTABIIAET BO3MOXKHOCTU JUISl peaM3alyy pPa3IMYHBIX METOAUYECKUX IMOAXOAO0B K
npenofaBaHuio  (QU3MKKM Ha YrIayONEHHOM ypOBHE TMIPU  YCIOBHM COXpPaHEHUS
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

du3rka Kak Hayka o Haubojee OOIIMX 3aKOHAaX MPUPOJbI, BHICTYMAs B KAaYECTBE
yueOHOro mpeaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHH 00
okpyxatorieM mupe. [IIkoapHbI Kypc GU3UKHA — CHCTEMOOOPa3YIOIINA I €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEIMETOB, IOCKOJbKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE
IPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouonoruei, ¢usmyeckoil reorpadueit u
actpoHomuei. HMcnonb3oBaHMe W aKTUBHOE MpPUMEHEHHE (DU3MYECKUX 3HAHUU



OTpEAENUIO XapakTep M OypHOE pa3BUTHUE pPa3HOOOPAa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHHA KOCMOCA, IIOJIYYEHUS HOBBIX MAaTEpHAIOB C
3aJlaHHbIMU CBOMCTBaMU. M3ydyeHune QUMK BHOCUT OCHOBHOW BKJaJ B (OpMHpOBaHHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuaromierocs, B (HOPMHUPOBAHHME YMEHUM
NPUMEHSTh HAYYHBIN METO]I TO3HAHUSA MPHU BHITIOJHEHUN UMHU YUY€OHBIX UCCIEAOBaHMM.

B ocHoBy kypca (u3uMKku Ha ypoOBHE CpeJHEro 0o0IIero oOpa3oBaHUsI MOJIOXKEH Pl
UJel, KOTOPbIE MOXKHO pacCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISIETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pa3AesioB (U3HMKH, BKIIOYACT Kak
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DPHU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca PU3HKU OOBEIUHEH
BOKpYT (u3nueckux Teopuil. Bexymmum B Kypce sBisieTcss GopMUpOBaHHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MAaTE€PHUH, BELIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuzanys NOPEANOJaracT  MUCIOJIb30BaHUE
T'YMaHUTAPHOTO NOTEHIHANIa (PU3UYECKON HAYKU, OCMBICIICHUE CBSI3M PA3BUTHS (PU3HKH C
pa3BUTHEM OOIIECTBA, a TAaKXKE C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriayOn€HHOTO YpPOBHS
IpearnoyiaraeéT 3HAKOMCTBO C UIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJIOTMYECKUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCcsi Ha ypOBHE
oOILIMX MPECTAaBICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoen rkonocuzayuu peanuszyeTcsi NOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM IpOOJeMaM COBPEMEHHOCTH, KOTOpPbBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTHM, a Takke OOCYXAEHHs MNpoOJieM panuOHAIbHOIO
MPUPOIONOIB30BAHMS U IKOJIOTUYECKON O€30aCHOCTH.

OcBoeHME cojepKaHHUs TPOrpaMMbl MO (PU3MKE AOJKHO OBITh MOCTPOCHO Ha
NPUHILIMIIAX CHUCTEMHO-JESATENIbHOCTHOIO mnoaxoda. s ¢u3uku peanuzauus 53THUX
NPUHLIMUIIOB Oa3upyeTcsi Ha MHCIOJIb30BAHUM CaMOCTOSITEIBHOIO JKCHEPUMEHTa Kak
MOCTOSIHHO JeHcTBYyMOMIEero (akrtopa yuyeOHoro mporecca. st yriryOiaE€HHOTO ypOBHS —
3TO CHCTEMA CaMOCTOSITENIBHOTO  YYEHHMYECKOTO JKCIEPUMEHTA, BKIIOYAIOIIETO
(GpoHTaNbHbIE YYEHHUYECKUE OIBITHI MPU HU3YYEHUH HOBOTO MaTepuala, jJabopaTopHbIe
paboThl ¥ paboThl mpakTuKyma. [Ipm 5TOM BO3MOXKHBI JIBa CIoco0a peaau3aiuu
¢bu3nueckoro nmpakTUKyma. B mepBom ciydae nmpakTUKyM MpoBOaUTCs 100 B koHue 10 u
11 kmaccoB, nuOO MoOciae MEPBOrO U BTOPOTO MOJYTrOJAMM B KaKIOM M3 3THUX KIIACCOB.
Bropoii cioco6 — 3T0 uHTErpamus padboT MpakTUKyMa B CUCTEMY JabOpaTOpPHBIX padoT,
KOTOpBIE MPOBOASATCS B Mpolecce u3ydeHus pasnena (temsl). [Ipu atom mox pabotamu
NpaKTUKyMa TOHHMAETCS CaMOCTOATEIbHOE MCCIEAOBAaHUE, KOTOPOE MPOBOJAUTCS IIO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIUH.

B mporpamme mno ¢usuke cucTeMa YYEHHYECKOro SKCIEPUMEHTa, J1abopaTOpHBIX
paboT ¥ MpakTUKyMa MpeCTaBIeHa eANHBIM TIepedHeM. BrIOOp TeMaTuKu sl 9TUX BUIOB
YUYEHUYECKUX MPAKTHUYECKUX PabdOT OCYIIECTBISETCS YYaCTHUKaMH OOpa30BaTEIbHOIO
npolecca UCX0Asi U3 0OCOOCHHOCTEH MOYypOUYHOTO MIAHUPOBAHUS U OCHAIEHUS KaOMHETa
¢usuku. [Ipu 3TOM obecneunBaeTcsi OBJaJeHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOJIUTH



NpsIMbIe M KOCBEHHbBIE U3MEPEHHUS, UCCIIEIOBAHNS 3aBUCUMOCTEN (PU3NUECKUX BEIUUYUH U
MOCTaHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yAensieTcsl pelieHUI0 pacYETHBIX M KaueCTBEHHBIX 3adad. [lpu
ATOM JJI pacUETHBIX 3a/1au MPUOPUTETOM SIBIIIOTCS 3a/1a4d C SIBHO 33JJaHHOM U HESBHO
3aJlaHHOM (DU3UYECKON MOJIENbI0, TO3BOJISIONIMNE TMPUMEHATh HM3YUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK U MHTETPUPYs MPUMEHEHHE 3HAHUM
U3 pasHbBIX pas3aenoB. [ KaueCTBEHHBIX 3aJady MPUOPUTETOM SIBISIOTCSA 3aJaHUS Ha
oObsCHeHHE/pe/ICKa3aHue TNpOTEeKaHUs (U3MUECKUX SBJICHMM W  MPOLECCOB B
OKpY Xalolllel )KU3HH, TpeOyrolue Bbi0opa GU3ndecKoi MoIeNu A CUTyalluu MTPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY
o0ecrnedyeHn0 y4eOHOro mporecca Kypc (U3HKU yriayOJaEHHOTO YPOBHS Ha YpPOBHE
CpeaHero obmiero oopa3oBaHus JOHKEH U3Y4aThCs B YCIOBUAX MPEIMETHOrO kabuHeTa. B
kaOuHeTe (UBUKU JOJKHO OBITh HeoOXxoaumoe gabopaTopHoe 00O0pyIOBaHUE IS
BBHITIOJTHEHMSI YKa3aHHBIX B MpOrpamMme 1Mo (U3MKe YICHHMYECKUX OMBITOB, JJA0OPATOPHBIX
paboT 1 paboT MpakTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCcTpaoHHOE 000pyaoBaHuEe (OPMUPYETCS B COOTBETCTBUHM C IMPHUHIIMIIOM
MUHUMaJIbHOM JIOCTATOYHOCTH UM OOECHEeYMBaeT IOCTAHOBKY II€PEYUCIICHHBIX B
nporpaMMe 1o (pU3MKe KIYEBBIX TEMOHCTPALUM JIJIs HCCIEI0BaHUS U3YYaeMbIX SIBICHUN
U TPOIECCOB, OMIUPUYECKUX ¢ (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHU .

JlabopaTopHoe 000pyA0BaHHUE JJI YYCHUUECKUX MPAKTUUECKUX pabOT hopMHpyeTCs
B BHUJIE TEMAaTHMYECKUX KOMIUIEKTOB M 00€CIEeYMBAECTCsl B pacy€re OJHOTO0 KOMIUIEKTa Ha
IByX oOywaromuxcs. TeMarnueckue KOMIUIEKThI JaO0OpaTOPHOTO 000pYAOBaHUS JAOHKHBI
OBITH TIOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BAaHUHU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
a TaKke KOMITBIOTEPHBIX M3MEPUTETIHHBIX CUCTEM B BUE MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU IIEJISIMU H3y4eHUs (PU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

(opMupoBaHHE HMHTEpeca M CTPEMIIEHUS OO0y4alouMxcs K HAy4HOMY H3YYECHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPENCTAaBICHU O HAydyHOM METOJe TO3HaHus © (OPMUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY KAIOLUM SIBJICHUSIM;

(GopMupoOBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3ysibTaTa HW3Y4YEHHsS OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dopMupoBaHre yMEeHUN OOBSICHATH SBJICHUSI C MCMIOJb30BaHNEM (DU3UUECKUX 3HAHUMA
Y HAY9IHBIX JI0KA3aTEIbCTB;

(opMupoBaHUE IPEICTABICHUNA O PO (DU3UKHU AJISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TMPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymend mnpodeccCHoHaATHHON
JESTEIbHOCTH, CBSA3aHHBIX C (DM3HMKOM, TIOJATOTOBKA K JalbHEHIIeMy OOYYEeHHIO B 3TOM
HaIPaBJICHUH.

JlocTrkeHne 3Tux 1eneil odecrneunBaeTcs pelieHreM CIeAyIOIUX 3a/1a4 B MPolecce
M3y4deHus Kypca GU3NKU Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus:



MPUOOPETEHUE CUCTEMBI 3HAHUI 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIOYAsS MEXaHUKY, MOJCKYJSIpPHYIO (U3UKY, SJICKTPOJIMHAMHUKY, KBAaHTOBYIO
(bU3UKY U 3JIEMEHTHI acTPpODU3UKH;

dbopMHpOBaHWE YMEHUW TNPUMEHSTh TEOPETUUYECKUE 3HAHUSA I OObSICHEHUS
bu3nUecKkux SIBICHUM B MOpUpPOAEC U JUIsl TPUHATHS TMPAKTUUYECKUX pEIIeHUN B
MOBCEHEBHOM JKH3HM;

OCBOGHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOM (hU3MUYECKOI
MOJIENIbIO, 3a/1a4, TOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE Co37aHue (U3MUECKOW MOJEIH,
aJICKBaTHOM yCIIOBUAM 3a/1a4i, B TOM YHCIIE 3a]1a4 MHKEHEPHOTO XapaKTepa;

MOHUMaHuEe (PU3NIECKUX OCHOB M MPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIILYIO CPEAY;

OBJIaJICHHE METOJaMH CAMOCTOATEIHHOTO INIAHUPOBAHUS U MPOBECHUS (PU3HMUECKUX
AKCIIEPUMEHTOB, aHaU3a ¥ WHTEpHpeTaluu UHPOPMAIIUH, ONPEACIICHUs JOCTOBEPHOCTU
MOJIy4YeHHOTO pe3yJIbTaTa;

CO3JaHME YCIOBHM JUIsl Pa3BUTHS yYMEHUW MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BuTHEe UHTEpeca K cdepam mnpodecCuoHANbHOW NEeATeTbHOCTH, CBS3aHHOWU C
bu3uKOM.

B cootBerctBun ¢ tpeboBanusimu GI'OC COO yriyOn€HHBIA YPOBEHb U3YUYCHUS
yueOHoro npeamera «duznuka» Ha YpoOBHE CpeIHEro oOIIero oOpa3oBaHUsl BHIOMpAETCs
oOyJarouMMucs, IUIAHUPYIOIIMMHU MPOJIOJDKEHHE O00pa3oBaHUsl IO CHEHHATBHOCTSAM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wusyuyenue ¢usuku (yrinyOn€HHBIM ypOBEHb) Ha YpPOBHE CPEAHEr0o OOIIEro
obpazoBanus orBoautcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B Henento), B 11
kimacce — 170 gacoB (5 4acoB B HEICIIO).

[Ipensaraemelil B mporpaMMe no (pu3uke nepeyeHb J1abopaTOpPHbIX U MPAKTUYECKHUX
paboT ABJISIETCS PEKOMEHJIOBAHHBIM, YUHUTEIb JieJaeT BHIOOP MPOBEICHUS JTaOOPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOABI.

Oduzuka — (QyHIaMeHTanbHas Hayka o npupoje. Hayunbwlii MeToj mno3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIIEpUMEHT W TEOpusi B Tpoliecce TMO3HaHWs mpuponabl. HaOmonenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  u3MepeHuss (PU3MUECKUX BEIWYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpenrHocT U3MepeHU PU3NUECKUX BETUYMH (a0COTIOTHAS U OTHOCUTEIbHAS).

MopenupoBanue (QU3NUECKUX SBJICHUH W TMPOILECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPAOE TeNOo, UeajbHas XUIKOCTb, WJCAbHBIA Ta3, TOUCUHBIN 3apsin).
I'unote3a. ®U3nyeckuil 3aK0H, FPAHULIBI €r0 NpUMeHUMOCTU. Du3nyeckas TeopHusl.

Ponp u mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHOM HAYyYHON KapTUHBI MUpPA, B
MPAKTUYECKOMN JeATETbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue cuiibl TOKa U HANPSDKEHUS B ILEMU MOCTOSIHHOTO TOKAa MPHU MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ uu(dpoBoit naboparopueit mno dusuke. I[lpumepsl wuzMepeHUs
(hU3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe JIBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHHs. CucteMa
OTCU€Ta.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKHU.

Panunyc-BexkTop mMaTepuaibHON TOYKH, €r0 MPOEKIMHW HAa OCH CUCTEMbI KOOPJIUHAT.
TpaekTopus.

[Tepemenienune, cKOpoOCTh (CpenHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUAIbHOM TOYKH, HX TMPOEKIMM HA OCH CHUCTeMbl KoopauHaT. CroxeHue
IIEPEMELLEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWIKEHHE. 3aBUCHMOCTD
KOOPDAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MaTepHaIbHOM TOYKHM OT BPEMEHM U HUX
rpaduKy.

CBobOomHOE TMajieHHe. YCKOpEeHHE CBOOOJHOrO TajeHus. JIBuxkeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaTbHONU TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuuennnoe nsmxeHue. [[BUkeHHE MaTepUaIbHOM TOYKH MO OKPY>KHOCTH.
VYrnoBas u auHelHas ckopocth. Ilepuon m gacrora obparienus. LleHTpocTpemMuTearHOe
(HOopManbpHOE), KacareabHOE (TAaHTCHIMAIbHOE) M IOJHOE YCKOPEHHE MaTepUallbHOU
TOYKH.



TexHHuuecKre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETP, IBUKEHUE
CHapAI0B, LIETIHbIC, IIECTePEHYATHIE U PEMEHHBIE Mepeaul, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu.

Mopgens cuctembl OTCUETA, WILIIOCTPAMS KHUHEMATHUYECKHUX XapaKTEPUCTUK
JIBHKCHUSL.

CnocoObl uccien10BaHusl IBUKEHUM.

Nnmoctpanys npeaenbHOro nepexoia U N3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUIN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGmionenne paBwkeHHs Tena, OpOIIEHHOTO TOJ YIiOM K TOPH30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy U IBHKEHHUH 10 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TIyTEW, TPAeKTOpPUM, CKOPOCTEM IBMIKEHHUS OJHOTO M TOIO K€ Tejla B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, PAKMUKYM.

W3yueHne HEpaBHOMEPHOIO [JBMIKEHUS C LEJNbK0 ONPENEICHNUs MIHOBEHHOMU
CKOpOCTH.

N3mepeHre yCKOpEeHHMs MNpU NPSMOJMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUHU I10
HaKJIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHU NIPH PABHOYCKOPEHHOM JIBUKEHHUHU.

N3mepenue yckopeHuss CBOOOJHOrO mNaAeHHUs (PEKOMEHIOBAHO HCIOJIb30BAHNE
1udpoBoii 1abopatopun).

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpPU30HTaIbHO. I[IpoBepka rumoressl O
NpsAMOIl  MPOMOPUMOHAIBHONW 3aBUCUMOCTH MEXIY JalbHOCTHIO MOJETA U HAYaIbHOU
CKOPOCTBIO TeJA.

N3yueHue ABMKEHUS TEJA 110 OKPYKHOCTH € ITOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH Tepuoja oOpallleHuss KOHUYECKOTr0 MasiTHUKa OT €ro
IIapaMeTPOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Herorona. HWMuHepumanbHble cucteMbl orcuéra. [IpuHnmn
oTHOcUTenbHOCTH ['anmunes. HewHepuuanbHble cHCTEMBI OTCYETa (ONpEAEIICHHE,
MIPUMEPBHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HeroToHa 1151 MatepuaibHON TOYKH.

Tpernii 3ak0oH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHS. OKBUBAJICHTHOCTh I'PABUTALMOHHOM W HWHEPTHOMN
MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTb YCKOPEHHsS CBOOOJHOTO TAJeHUs] OT BBICOTHI Hall
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckod MUpPOThl. [[BUxkeHne HEOECHBIX Tel U MX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMXKyIIErocs ¢ yCKOPEHUEM.



Cuna tpenus. Cyxoe TpeHue. Cuiia TpEHUS CKOJIBKEHHUSI W CUja TPEHUSI MOKOSL.
Kosddumument tpenus. Cuna conpoTUBICHUS NPU ABMKCHUH Tea B KUIKOCTH WJIHM Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHKCHUSI.

Hasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuYeckre yCcTporWCTBa U TEXHOJIOTUYECKUE MPOLIECCHI: MOAMNITHUKY, IBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBuWKEHUsS Tell B HWHEPHHUAIBHBIX W HEUHEPUHUAIBHBIX CHCTEMAax
OTCYETA.

IIprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByx OHWIMHAPOB WM LIAPOB PA3HOW MACCHI C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOICUCTBYIOIIEH MPUIIOKEHHBIX K T€ITy CUJI C TPOU3BEICHUEM MACCHI
T€JIa Ha €ro0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YIBTATE B3aNMOICUCTBUS TEI.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBbEME U MAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOMIEH CHUJI TIPU JIBIDKEHMH Opycka IO HaKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumnore3sl 0 HE3aBUCUMOCTH BPEMEHM JIBIXKEHUSI Opycka MO HaKJIOHHOU
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

UccnegoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAKOIIMX B TMPYXKHUHE U
pE3MHOBOM 00pasiie, OT ux JAehOopMaIIiH.

N3yuyeHne nBUKEHUS CUCTEMBI TEN, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUU
OJIOK.

N3mepenue koddduivieHTa TpPEeHUS MO BEJIMYMHE YIVIOBOro KodhduimeHnrta
3aBUCHUMOCTH Frp(N).

UccnenoBanue nBrkeHHs Opycka IO HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
K02 PUIMEeHTOM TpEHUSI.

N3ydeHue nBuKeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTtHO TBEpHOe Teno. [locTynaTenbHOE W BpaliaTelbHOE JBWKEHUE TBEPIOTO
Tena. MOMEHT Cuibl OTHOCUTENBHO OCU BpauleHus. Ilnedo cumbl. CroxkeHue Ccui,
IIPUJIOKEHHBIX K TBEpAOMY Teiry. LleHTp TsxkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckue  yCTpOWCTBA W TEXHOJOTHYECKHME  IPOLECCHI:  KPOHILUTEWH,
CTPOUTENBHBIN KpaH, peli€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.



Y ci10BUsI paBHOBECHSL.

Bunpl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydenune ycToOMInBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHus 8 MexaHuke.

NmMnynbec maTepuanbHOM TOYKH, CHCTEMBl MaTepHalbHbIX Touek. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBH)KEHUU LIEHTPa Macc.

NMnynibe CHIIBI 1 N3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyIbca MaTepuaibHOM TOYKH. [IpeacTaBieHre 0 COXpaHEHHMH MOMEHTa
HMMITYJIbCA B [IEHTPAJIbHBIX MOJIAX.

PaGora cuibl Ha MamoM M Ha KOHEYHOM mepemenieHud. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOILHOCTH CHUJIBI.

Kunetnueckass »osHeprusi maTepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPTUN MATEPUAIBHON TOYKH.

[loreHnnanbHple W HENOTEHUMANbHbIE  chibl. lloTeHnmaneHass  >Heprus.
[loTeHumanbHas sHEprus ynpyro naegopMupoBaHHOW NpyxkuHbL. [loTeHIMaIbHAS SHEPTUS
Tela B OJHOPOJHOM TpaBUTAUMOHHOM 1oje. lloTeHnumanbHass »>Heprus Tena B
IPaBUTALIMOHHOM I0JIE OJHOPOAHOTO IIapa (BHYTpU M BHE mapa). Bropas kocMuueckas
CKOpOCTb. TpeThsl KOCMUYECKAS] CKOPOCTb.

CBs3pb pabOThl HEMOTEHUMAJBHBIX CHUJI C M3MEHEHHMEM MEXaHWYECKOW HHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyn 1 nAcaIbHOM )KUIKOCTH KaK CJIEICTBUE 3aKOHA COXPaHCHUS
MEXaHHYECKON IHEPTUH.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBHKEHHUE PAaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHHWE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHE.

HN3mepenune MOIITHOCTH CHUJIBL.

W3meHeHue sHepruu Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mipeBpalleHrs KUHETUYECKOW M MOTEHUMUAIBHON SHEPTUM MPU IEHCTBUU
Ha TEJIO CWJIbI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSITH, CKOPOCTA MOACIH IEKTPOMOOMIISI 1 MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.



HccnenoBanue COXpaHEHHUS! UMITYJIbCa ITPU YIIPYTOM B3aHMMOJIEHCTBHH.

N3mepeHne KHHETUYECKOM YJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUs MOTEHIIMATBHOM SHEPTUH MPYKUHBI C pA0OTOM CUITBI TPEHUSL.

Omnpenenenue pabOThI CUIIBI TPEHUS NP IBMXKCHHUH TeJla TI0 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. MoJgekyJsipuasi Gu3MKa ¥ TEPMOJANHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE TIOJIOKEHUSI MOJEKYJsipHO-KuHeTH4Yeckorn Teopun (MKT), ux ombiTHOE
obocHoBanue. Juddy3us. bpoyHOBCKOoe [BIKEHHE. XapakTep JABUKEHUS U
B3aMMOJEHCTBUS YaCTUI] BEIIECTBA. MOJENN CTPOEHHUS ra30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelie. Macca u pa3Mepbl MOJEKYT
(atomoB). KonuuecTBo BemectBa. [loctosiHaas ABorajpo.

TeruoBoe paBHOBecue. TeMrepaTypa u ciocoOsl e€ nzmepenus. Lllkana temneparyp
Llenbcus.

Mogens uaeanbHOro rasa B MOJIEKYJISIPHO-KMHETHUYECKON TEOpPHM: YacTHUIbl rasa
JIBUKYTCSI XaOTUYECKU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

I"azoBble 3akoHbI. YpaBHeHHE MeHeneeBa—Knanelipona. AGcotoTHas TeMIieparypa
(mkamna temmnepatyp KenwpBuna). 3akon JlanproHa. M3omporieccsl B ujcalbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe NpeACTaBIEHUE H30IMPOLECCOB:
HM30TepMa, U30Xopa, u3obapa.

CBs3p MEXKIy HABICHHEM W CpPEOHEHW KUHETHYECKOM HDHEPIHEN IOCTYyHaTEIbHOTO
TEIJIOBOTO JBUKEHUS MOJIEKYJ MIEaIbHOr0 ra3a (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOW TEOPUHU UJICATIBHOTO Ia3a).

CBsi3b aOCOJIIOTHOW TeMIeEpaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHel
KHMHETUYECKOM SHEPTHUEN MOCTYNaTeIbHOTO TEMJIOBOTO JIBHXKEHUSI €€ YacTHll.

TexHuyeckre yCTpONCTBAa M TEXHOJIOTUYECKHE MPOIIECChl: TEPMOMETP, OapoMeTp,
MOJIy4YeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BELLIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsixeHne MONEKYIIL.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGntonenue u vicciieioBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

HccnenoBanue mpolecca YCTaHOBJIEHHUS! TEIUIOBOTO PaBHOBECHS MPH TEIIOOOMEHe
MEXY TOPSAYEN U XOJIOAHOU BOJOM.

N3yueHnne n30TepMUYECcKOro mpoiiecca (PEKOMEHI0BAaHO MCMOIb30BaHue UG POBOM
nabopaTtopun).

N3ydyeHnne n30XopHOTO mporecca.

Nzyuenne nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.



Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckass (T[[) cucrema. 3amaHvie  BHEIIHMX — YCJIOBUW s
TEPMOJMHAMUYECKOM CHUCTEMBbl. BHemHume u BHYTpeHHHE mapaMmeTpbl. [lapameTpsl
TEPMOJMHAMUYECKOM CHUCTEMBI KaK CpPEIHUE 3HAUYECHUS BEJIMYMH, OMMUCBHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

Hynesoe HA4aJI0 TEPMOJIMHAMHUKH. Camonpou3BosbHas penakcanus
TEPMOJAUHAMUYECKON CUCTEMBI K TETIIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro raza B TEPMOJAMHAMUKE — CHCTEMA YPAaBHEHHIl: ypaBHEHHE
MenneneeBa—KnamneipoHa W BBIP@XKEHHE JUII BHYTPEHHEH OHEPruu. Y CIOBUSA
MPUMEHUMOCTH 3TOM MOJIENIM: HU3KAasl KOHUEHTPALUS YaCTHUILl, BBICOKHE TEMIIEPATYPHI.
BripakeHne 11 BHyTPEHHEN YJHEPTUM OJJHOATOMHOTO UIEAJIBHOTO Ta3a.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

OneMeHTapHasi paboTra B TepMoAMHAMHKe. Beruncienue paboThl M0 rpaduky
npoiiecca Ha pV-auarpamme.

Teronepeaada kak croco0 M3MEHEHUS! BHYTPEHHEW 3HEPrUM TEPMOJUHAMUYECKON
cucteMbl 0e3 coBepieHus: padoThl. KOHBEKIIMS, TEMIONPOBOIHOCTD, U3TyYEHUE.

KomnuectBo TemnoTel. TemnoéMKoCTs Tena. Y ellbHas U MOJISIpHAs TEMI0EMKOCTH
BellecTBa. YpaBHeHUMe Maiiepa. VYoaenpHas TeEIUIOTa CropaHds TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI Ipu Teruionepeaaye. [lonstue o6 agunabatHoM mporecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss sHeprusa. KoamyecTBO TEIIOTHI H
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBL.

Bropoii 3akOH TEpMOAMHAMUKM i1 PAaBHOBECHBIX IPOLIECCOB: 4YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBbI MPOXOAMUT E€IWHCTBEHHAs
aguabarta. AGCONIOTHAs TeMIiepaTypa.

BTopoii 3akOH TEpMOIWHAMMKH i1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOKHO
nepenaTh TEIUIOTYy OT Oojiee XOJIOAHOTO Tejla K Oojiee HarpeTomy 0€3 KOMIICHCAIUU
(Knaysuyc). HeobpatuMocTs IpUPOAHBIX MPOIECCOB.

[TpuHnmIb! nevctBus TerioBbix MarmuH. KIT/I.

Maxkcumanenoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTUYECKUE ACIMEKThl HCIMOJIb30BaHUSA TEIUIOBBIX JIBUTAaTeNed. TemnoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  XOJOAWIbHUK,
KOHJIUITMOHED, TU3EIIbHBIN U KapOIOpaTOPHBINA JBUTATEIH, MapoBas TypOWHA, MOTyUYeHUE
CBEPXHU3KHUX TEMIIEpATYp, YTWIHU3ALMS «TEIUIOBBIX» OTXOJOB C HCHOJB30BAaHUEM
TEIJIOBOTO0 HAcocCa, YTUIN3AIKs OMOOPTaHUYECKOTO TOILIUBA ISl BRIPAOOTKU «TEIJIOBOM»
Y 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHnenune TemiiepaTypsl py a1nadaTuueCcKoM pacIIMPEHUH.

Bo3znymHoe oruuso.

CpaBHEHUE YAETBHBIX TETNIOEMKOCTEMN BEILIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOTO mpoiiecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Ipolecca.

N3ydyenne B3aMMOCBA3M DHEPTUM  MEXMOJIEKYJISIPHOTO  B3aUMOJEWCTBUA U
TeMIepaTypbl KUTICHUS dKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooGpa3oBanue u KoHJeHcauusa. Mcmapenue W KumneHue. YAelbHas TeruioTa
napooOpa3oBaHUsl.

HaceliieHHble 1 HEHACHIIEHHbIE Taphl. KauecTBeHHAass 3aBUCUMOCTD IUIOTHOCTH U
JaBJICHUS HACBINIEHHOTO Tlapa OT TEeMIIepaTyphl, WX HE3aBUCUMOCTH OT OOBEMA
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAKHOCTD.

TBépnoe Tteno. Kpucrammudyeckue u amopdHble Tena. AHH3OTPONUS CBOMCTB
kpuctaioB. [lmaBnenwe W Kpucramusauus. YIelbHas TEIUIOTAa  TUJIABJICHUSL.
CyO6numarnusi.

Hedopmaruu BEpOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra. [penen
ynpyrux aehopmariuii.

TeroBoe pacmipeHue >KHAKOCTeM U TBEPABIX Tell, OOBEMHOE U JIMHEWHOE
pacuigpeHyde. AHrapMOHH3M TEIUIOBBIX KOJIEOAHWN dYacTHIl BEIIECTBA KaK MpUYMHA
TEIUIOBOTO pacIIUpPEHUsl Tes (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (pa30BbIX MMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHoe  HaTsbkeHwe. KodpdUIMEHT TNOBEPXHOCTHOTO  HATSKEHUS.
Kanumnspasie siBiienus. [laBieHue 107 MCKPUBIEHHOW TOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlammaca.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE TPOLIECCHL: KUJIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHAIIBI.

Hemoncmpauyuu.

TennoBoe pacmnpeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenune. Kurnenue nmpu noHM>XEHHOM TABJICHUM.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMY TUIEHKAMHU.

CmauuBaHue.

Kanumnsipasie siBeHus.

Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccnenoBanune HarpeBaHus U MJIABJICHUS KPUCTAIIMYECKOTO BEUIECTBA.

Buaer nepopmarnmii.

Ha6nronenue mansix nedopmarui.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKMUKyM.

N3yuenue 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEN.



N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBAA.

N3ydenue CBOMCTB HACBILIEHHBIX ITAPOB.

N3mepenue abCoIFOTHON BIaKHOCTH BO3/yXa U OLIEHKA MAacChl IapOB B IOMELLIEHUH.

N3mepenue ko3ppuirieHTa NOBEpXHOCTHOTO HATSKEHUSI.

N3mepenune monyisa IOHra.

HccnenoBanue 3aBUCUMOCTH Aeopmaniiu pe3suHOBOTO oOpasiia OT MPUIOKEHHON K
HEMY CHJIBI.

Paznen 4. JiekTpoauHaAMUKA.

Tema 1. Inexkmpuueckoe noJe.

OnexkTtpu3anuss Ten U €€ MposIBICHUS. ONeKTpudyeckuid 3apsan. JlBa Buna
JNEKTPUYECKUX  3apsaaoB.  [IpOBOOHWMKM,  NMDJIEKTPUKM U TNOJYIPOBOJHMKH.
DneMeHTapHbIN 3NEKTPUUECKUH 3apsj. 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumogeiicteue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

Onextpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxénnocts anektpuueckoro mnosst. [IpoOnHsbiid 3apsa. JluHuu HanpspkEHHOCTH
ANEKTPUYECKOTO NoJIst. OMHOPOAHOE HIIEKTPUUECKOE TIOJIE.

IIoTeHIMAIBHOCTD ~ DJIEKTPOCTATUYECKOIO  IOjisA. Pa3HOCTH  MOTEHIMAIOB U
HanpspbkeHue. IloTeHuuanbHas sHeprus 3apsaa B dJIEKTPOCTaTUYeCKOM mose. Ilorennnan
ANEKTPOCTATUYECKOTO MoJs. CBsA3b HANPSHKEHHOCTH NOJIL M PA3HOCTH MOTEHIUAJIOB IS
ANEKTPOCTATUYECKOTO OIS (KaK OTHOPOJHOTO, TAK U HEOJJHOPOHOTO).

[IprHIMI CynepnoO3ULIAA dIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsna. [Tone paHomepHo 3apspkeHHON cdepol. [Tone paBHOMEpHO
3apsHKEHHOTO 10 00bEMY T1apa. [loe paBHOMEpPHO 3apsiKEHHON OECKOHEUHOM TIIIOCKOCTH.
KapTtune! muHMN HAaNPSKEHHOCTU ATUX MOJIEW U SKBUNOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDAEKTPUKU B DJIEKTPOCTATUYECKOM ToJyie. JIMDJIEeKTpuYeckass MPOHULAEMOCTb
BEILIECTBA.

KongeHcatop. OnEKTpPOEMKOCTb  KOHJIEHCATOPA.  DJIEKTPOEMKOCTH  IUIOCKOIO
KOHJIEHCATOPA.

[TapannensHoe coennHeHue KoHAeHcAaTopoB. [locimemoBarenbHOE COEOUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBMKEHME 3apsyKEHHOW YaCTULIbI B OJTHOPOJIHOM DJIEKTPUYECKOM II0JIE.

TexHuueckue yCTpOMCTBA UM TEXHOJIOTUYECKHE  IPOLECCHI:  DJIEKTPOCKOIL,
ANEKTPOMETP,  JJEKTPOCTAaTUYECKasl  3allliTa,  3a3eMJIEHHE  BJIEKTPONpHuOOpOB,
KOHJIeHCATOphI, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U NMPUHLMII JIEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IUIACTHH.

Mogaenb anekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DnexTpocTaTuyecKas 3aluTa.



Y CTpONCTBO U AEUCTBUE KOHJAEHCATOPA IOCTOSTHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOLIAJAM IJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cu1 B3aUMOJIEUCTBUS 3apSKEHHBIX TEl.

HaGnronenue mnpeBpallieHuss SHEPTrUM  3apsHKEHHOTO KOHJEHCATopa B JHEPIHI0
U3IIy4EHUsI CBETOINO/IA.

N3yuyeHue npoTekaHus TOKa B UENH, COAEPKAILENH KOHIEHCATOP.

Pacnpenenenrie pazHOCTH MOTEHIMANOB (HANPsDKEHUs) MPU MOCIEA0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue pa3psia KOHAEHCATOPA YePe3 pe3UCTOp.

Tema 2. Ilocmoannwtii 31eKmpuyecKuili mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcaoBus CyliecTBOBaHUSL MOCTOSTHHOTO AJIEKTPUYECKOTO TOKa. VMICTOYHMKHM TOKa.
Hamnpsixenue U u SJ1C é.

3akoH Oma [J1s1 y4acTKa Lemu.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBHUCHUMOCTH COINPOTHUBIICHUS OJHOPOJHOIO
MIPOBOJIHMKA OT €r0 JUIMHBI U TUIOIIAIN MONEPEYHOr0 CEYEHHS. Y IeIbHOE CONIPOTUBIICHUE
BEILECTBA.

ITocnenoBarenpHOE, MapajlIeIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux 1emnei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIHOCTB ANEKTPUUECKOro TOKa. TeraoBasi MOIIHOCTD, BbIAEIsAEMast HA PE3UCTOPE.

OJIC m BHYTpEHHEE COINPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Oma s TOJHOMN
(3aMKHYTOM) 2JIEKTPUYECKOM 11eru. MOITHOCTh HCTOYHUKA TOKa. KOopoTkoe 3amMbIKaHUE.

KoHaeHcaTop B LieNH MOCTOSIHHOTO TOKA.

TexHruecKre yCTpOMCTBAa M TEXHOJIOIMYECKUE MPOLECCHl: aMIEPMETP, BOJIBTMETP,
peocTaT, CYETUMK IIEKTPUIECKON IHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HAIpPSLKEHHS Uil pE3UCTOpPa, JIAMIIBI
HaKaJIMBaHUS U CBETOJIMOAA.

3aBUCUMOCTh CONPOTUBJICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TUIOIIAIN
MONEPEYHOT0 CEYEHHUs U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHUBIICHUS MPU IMOCTOSHHOM
HaIpsOKCHUH.

[Ipssmoe wm3mepenue OJIC. KopoTkoe 3aMbIKaHME TaJbBAaHUYECKOIO 3JIEMEHTa M
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crioco0rb1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI
TOKAa B LEIN.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanne CMEMIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro COnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS 1JIs JTAMITbl HaKaIMBaHMUS.

YBenuueHue npejesa u3MepeHus: aMmepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTUBIICHUS UICTOYHUKA TOKA.

Uccnenoanune 3aBucuMoctd JDJ[C raJbBaHUYECKOTO 3JEMEHTAa OT BPEMEHH MNpuU
KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pazHOCTH MOTEHIUAIOB MEXKY MOJOCAMU MCTOYHUKA TOKA OT CHUJIBI
TOKAa B LEIN.

HccnenoBanue 3aBUCMMOCTH MOJE3HOW MOITHOCTH NCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnekTpuyecKkas MPOBOAMMOCTD PA3JMYHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJUMOCTH
TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTHUBJICHUS METALIOB OT TEMIIEpaTyphl.
CBepXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss U NMPUMECHAsE MPOBOAUMOCTh HOJYIPOBOJIHUKOB.
CaoiicTBa p—N-niepexona. IlomynpoBogHuKoBbIE TPUOOPHI.

ONEKTpUYECKUA TOK B DJIEKTPOJIMTAX. JIEKTPOJIMTHYECKAs  JUCCOLMALIMS.
DnexTponu3. 3akoHbl Dapajes A1l ANEKTPOIn3a.

OJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOSITEIbHBIM W HECAMOCTOSITEIIBHBIA pa3psii.
Paznuunbie TMIIBI cCaMOCTOSITENBHOTO paspsana. Monaus. [Liazma.

TexHHYecKHe YCTpPOMCTBA M NPAKTUYECKOE NMPHUMEHEHHUE: Ta30pa3psIHbIE JIAMIIBI,
ANIEKTPOHHO-JIy4YeBass TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPBL: IUOA, TPaH3UCTOP,
dboTonMoA, CBETONMOM, TrajlbBaHWKAa, pa(UHUPOBAHME MEAM, BBIIJIABKA aAJTIOMUHUS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psas U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomul, npaKmMuKym.

HaOmronenue anexTposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

Hccenenoanne 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYecKUuil MPAKTUKYM.

CnocoObl u3MepeHust (PU3NUECKUX BEJIMYMH C HCIOJIb30BAaHUEM aHAJOTOBBIX U
U(POBBIX U3MEPUTETHHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AGCOIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEpeHn pusndeckux BeanunH. O1eHka
IPaHUL OTPELIHOCTEN.



[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, HCCIEIOBAHUN 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH, I[POBEpKA TMPEIVIOKEHHBIX Tumotre3 (BbIOOp ©3 paboOT, OMHUCAHHBIX B
TEMaTUYECKUX pas3ienax «YUEHHYECKHl OJKCIepUMEHT, JabopaTopHble paldoThl,
MPAKTHKYM).

MexnpeaMeTHbIEe CBSI3H.

Nzyuenne kypca ¢usuku yriayOon€HHOro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OWOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnoie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MeEMO008 HAYYHO20
no3HaHuUA: SIBICHUE, HAYy4YHBIH (PakT, runmoresa, (pusmyeckas BeNIWYMHA, 3aKOH, TEOPHS,
HaOIIOCHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE, NOrPEIIHOCTU
U3MEpEHH, N3MEepPUTENbHbIE TPUOOPHI, IUPPOBasi 1a00paTOpHsI.

Mamemamuka: peuieHue cucreMbl ypaBHeHuH. JIuneitHas ¢QyHkuwmsa, mnapabodna,
runep6oia, ux rpaduku U CBOMCTBA. TPUrOHOMETpUUYECKHE (PYHKIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl M uX
MPOEKIUU HA OCH KOOPJIUHAT, CI0KEHNUE BEKTOPOB.

buonozua: wmexannuyeckoe IBWKEHHE B JKUMBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXarollew cpensl,
yTUIn3alus OMOOPraHuYeCKOro TOIUIMBA JJIsl BBIPAOOTKHU «TEIJIOBOM» U 3JIEKTPOIHEPTHUH,
MOBEPXHOCTHOE HATHKEHUE U KATMJUIPHBIC SBICHUS B MIPUPOJIE, IICKTPUUECKUE SIBICHUS
B JKMBOU MPUPOJIE.

Xumuna: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE AaTOMOB M MOJIEKYJ, MOJb
BELIECTBa, MOJISIPHAs Macca, MOJIy4eHHe HaHOMaTepUaloB, TEIUIOBbIE CBOMCTBA TBEPIBIX
T€J, KUAKOCTEH W Tra3oB, >KUIKHE KPUCTAJUIbI, JJIEKTPUYECKHE CBOMCTBA METALJIOB,
ANEKTPOJIUTUUECKAS JUCCOLMAIINS, TaJIbBAHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocTh BO3ayxXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHHE JBUKEHUI C HCHOJIb30BAaHUEM MEXAHHU3MOB, YUET
CYXOro M JKUAKOTO TpPEHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKIMH (KpPOHILTEIH,
peméryarbie KOHCTPYKIIMHN), UCTIOJb30BaHNE 3aKOHOB COXPAHEHHUS MEXaHWKH B TEXHHKE
(rupockorn, BOAOMET W Jpyrue), ABUTATE]Ih BHYTPEHHErO CropaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOAMJIBHUK, KOHJIUIMOHEP, TEXHOJOIMH TIOJYy4YEHUS COBPEMEHHBIX
MaTepUajoB, B TOM YHCIE HAHOMATEpUaJOB, U HAHOTEXHOJIOTHUH, DJIEKTPOCTATUYECKAs
3allUTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, Ta30pa3psiAHbIE JaMIlbl, MOJYIPOBOJIHUKOBBIC
puOOPHI, TAJIbBAaHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

BzanmopaencTBiue MOCTOSSHHBIX MArHUTOB W IMPOBOJHUKOB C TOKOM. MAarHuTHOE
nojie. BeKTop MarHuTHOM MHAYKUUU. [[pUHIKAN CyTIEpNO3UIIMN MAaTHUTHBIX TTOJIEU. JIMHUM
MarHMTHOM MHIYKIUH.



MarnuTHoe 1o0Ji€ MPOBOJHHMKA C TOKOM (IIPSAMOrO NPOBOJAHUKA, KATYIIKA U
KpyroBoro BuTka). OnsIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€eHUE W MOAYJb. /[BM>KEHUE 3apsKEHHOM YacTULBI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGora cumnsl Jlopenia.

MaruunTtHOE nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTUYECKHUE MPOLECCHI: MPUMEHEHNE TTOCTOSIHHBIX
MarHuTOB,  JJEKTPOMArHUTOB,  TECTEP-MYJIBTUMETp,  JJIEKTpoABUTaTenb  Skoow,
YCKOPHUTEIU AJIEMEHTAPHBIX YACTHLI.

Jemoncmpayuu.

KapTtrHa nuHWi MHIYKOWM MarHATHOTO MOJSL MOJIOCOBOTO M IMOJAKOBOOOPAa3HOTO
ITOCTOSTHHBIX MAarHUTOB.

KapTtrHa nuHUN MarHUTHOW WMHIYKLIHMH IOJS JUIMHHOIO IIPSMOIO IPOBOJHHUKA U
3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOHUKA, KATYIIKA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6utoienue nBr>xeHus Myyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpyHuMn JEHCTBUS 3JIEKTPOU3MEPUTENBHOIO NpUOOpa MarHUTODJIEKTPUUECKON
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanye MarHuTHOTO OIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanne aeCTBUS NOCTOSIHHOTO MarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl AMmnepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CHJIbI TOKA.

OnpeneneHrne MarHUTHOM HHIYKLIIUA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHME DIEKTPOMArHUTHOW MHIAYKIMHU. [IOTOK BEKTOpa MAarHMTHOM WHIYKLIHH.
OJAC wuHAaykuumu. 3aKOH  DJJIEKTPOMAarHUTHOM  uHAykiuu @apanes. Buxpesoe
anexkTpuueckoe noie. Toxku Dyko.

O/1C uHIyKUHMH B MPOBOJIHUKE, IBMXKYLIEMCS B OJJTHOPOJTHOM MarHMTHOM II0JIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika MHAYKTMBHOCTH B LENH IOCTOSHHOTO TOKa. fIBieHune
camonHAyKuu. JJIC caMOMHIYKIUN.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCcTpoWCTBA M TEXHOJOTMYECKHE IMPOLECCH: MHIAYKIMOHHAS II€Yb,
COJICHOW /I, 3aIlIUTa OT 3JIEKTPU3ALNH TEJI IIPU JBUKEHUU B MATHUTHOM I10JI€ 3EMIIH.

Jemoncmpayuu.

Habmonenue siBiIeHNs 31€KTPOMAarHUTHOM WHIYKITHH.

Uccnenoanue 3apucumoctd DJIC MHAYKIMK OT CKOPOCTH MU3MEHEHUS MArHUTHOTO
MOTOKA.



IIpaBuino Jlenna.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SIBneHne CaMOMHAYKIUU.

Uccnenosanne 3aBucumoctd DJIC caMOMHIAYKIHMH OT CKOPOCTH W3MEHEHUS CHUJIbI
TOKAa B LEIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Ornpenenenre NHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka Mo1eTu JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3pnes 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

lapmonnyeckue konebanusi. KuHemaTtnyeckoe U JIMHAMHYECKOE OIMCAHUE.
DHEpreTUUecKoe OIUCaHue (3aKOH COXPAaHEHWs] MEXaHU4eCKOoW »sHepruu). BriBon
JTUHAMHYECKOTO OINUCAHUS TapMOHUYECKMX KOJICOAHMH U3 HMX SHEPreTUYeCKoro u
KMHEMATHUYECKOTO ONTUCAHMSL.

Awmrutyna u $aza konebanuil. CBsizb aMIUTUTY/IbI KOJI€OaHUM UCXOTHOM BETUYUHbI
C aMIUTUTYJaMU KoJeOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon wu wdyactora koneOanuid. Ilepwon Manbix CBOOOJHBIX — KOJeOaHUM
MaTeMaTU4ecKoro MasTHHukKa. [lepros cBOOOIHBIX KOJIeOaHU MPYKMHHOTO MasiTHUKA.

[Tonsitue o 3aryxammmx KojebaHusx. BwiHyxkaeHHbIe KoneOaHus. Pe3onanc.
Pesonancuas kpuBas. BriusHue 3aTyxanus Ha BUJl PE30HAHCHOM KpUBOM. ABTOKOJIEOaHUSI.

TexHuyeckre yCTpoMCTBa U TEXHOJIOTUUECKHUE MPOLIECChl: METPOHOM, Yachl, Kauellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuch K0J1e0aTeIHLHOTO JIBHKCHHUS.

HaGnronenue HE3aBUCUMOCTH TEpUOAa MallbIX KoOJIeOaHWW Tpy3a HAa HHUTH OT
aAMILUTATYIBI.

UccnenoBanue 3aryxaromux KojaeOaHUW U 3aBUCMMOCTU TepuoAa CBOOOHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.

Uccnenoanue konebanuii Tpy3a Ha MACCHBHOUW MPYXKHUHE C LETbI0 (POPMUPOBAHUS
MPEICTABJICHUH 00 HI€aTbHON MOJIETTH TPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUH NPU KOJICOAHUIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmonenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenue neproa cBOOOAHBIX KOJIEOAHUM HUTSHOTO U MPY>KUHHOT'O MAasiTHUKOB.

N3ydeHune 3aKk0HOB ABUKEHUS TeJIa B XOJIe KOJeOaHU Ha yIIPYroM IMojBecCe.

N3ydenune nBU)EHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPrUn B IPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIIUTY/IbI 3aTyXAIOMINUX KOJIEOaHUIA.

NccnenoBanue BRIHYKIEHHBIX KOJECOAHU.



Tema 2. dnekmpomazcnumnule Konedanus.

Konebartenbubiit kKoHTYp. CBOOOHBIE 3JEKTPOMArHUTHBIE KOJICOAHUS B UCAIBHOM
kosnebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/IbI 3apsijia KOHIEHCATOpa C
aMIUTUTYJI0M CUIIBI TOKa B KOJI€OAaTeTbHOM KOHTYPE.

3aK0H COXpaHEHUS PHEPTUU B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromue 3IeKTPOMarHuTHeIe KojieOaHus. BBIHYXIIEHHBIE 3JEKTPOMArHUTHBIC
KOJIeOaHUsl.

IIepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JIEUCTBYIOIIEE
3HAUYEHUE CHUJIbI TOKA W HAIPSIKEHUS MPU Pa3IMYHOU (popMe 3aBUCUMOCTH MEPEMEHHOIO
TOKa OT BPEMEHH.

CuHycOMJQJIbHBIA TEpEMEHHbI TOK. Pe3ucTop, KOHOEHCATOp M  KaTyllKa
WHIYKTUBHOCTH B LIETIH CUHYCOUAAIBHOIO EPEMEHHOIO TOKa. Pe3oHaHc TokoB. Pe3oHaHc
HAMPSKESHUM.

Wneanbubiit  tpanchopmartop. IlpomsBoactBo, mnepenaya u  noTpediieHUe
ANEKTPUYECKON YJHEPTUH.

DKOJIOTMUECKHE  PUCKM TpU  NPOU3BOJACTBE  3JEKTpodHepruu.  KynbTypa
WCITOJIB30BAHUS AJIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHHYecKre yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IEKTPUYECKUM 3BOHOK,
TeHEPATOP EPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepe1ay.

Jemoncmpayuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh YacCTOThl CBOOOJHBIX KOJ€OaHUH OT HMHAYKTUBHOCTH U EMKOCTH
KOHTYypa.

OcumiiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeinb 31eKTPOMAarHUTHOTO TeHEepaTopa.

BriHyXeHHbIE CHHYCOMIaIbHbIE KOJICOaHMS.

Pesucrop, karymka HHAYKTUBHOCTH Y KOHJIEHCATOP B LIEMH EPEMEHHOIO TOKA.

Pe3onanc  mpu  mOCNENOBAaTEIbHOM  COECOUHEHUM  PE3UCTOpPA,  KaTyLIKU
MHIYKTUBHOCTH M KOHAEHCAaTOpa.

Y CcTpolcTBO M IPUHITUI ICUCTBUS TpaHchopMaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Nzyuenue tpanchopmaropa.

HccnegoBanne TEpeMEHHOT0 TOKa 4Yepe3  IMOCJIEAOBATENIbHO  COCAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Hab6umoienue 31eKTpOMarHUiTHOTO pe30HaHCa.

NccnepoBanue paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE G0JIHbI.

MexaHuueckue BOJIHBI, YCIOBHS UX pacrpocTpaHeHus. [lonepeunbie U mpooJibHbIE
BOJHBIL. [lepros, CKOpOCTh pacnpoCTpaHEHUs U JUIMHA BOJHBI. CBONCTBA MEXaHUYECKHX
BOJIH: OTpaX€HHE, MPeIOMIIEHUE, UHTepPEpEeHLINs U AU(paKLIUsL.

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



[IIymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS H3JIyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalys BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa JJEKTPOMATHUTHBIX BOJH: OTPaXCHHE, IIPEIOMIICHHUE, MOJSIpU3aLus,
uHTepdepeHus u qudpaKius.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [IpMeHeHne 31EeKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBITY.

[IpyuHIMIIBI pagUOCBA3H U TeNeBUAEHUA. Paguookanys.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHuueckue yCTpoilcTBA W MPAKTUYECKOE MPUMEHEHWE:  MY3bIKAJIbHbBIE
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O0pa3oBaHue 1 pacpOCTPAHEHUE TONEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmomieecs Teo0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Hab6utoienue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u 1upakiuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoucTBa yIbTpa3ByKa U €r0 NPUMEHEHHE.

HaGnroneHnue cBs3M rPOMKOCTH 3BYKAa U BBICOTHI TOHA C AMIUIUTYAOW W YacTOTOM
KoJIeOaHui.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPAKEHHE, TNPEIOMIICHHE,
noJisipu3anus, IMPpakuus, tHTepPepeHLns.

OGHapyxeHue nHPpPaKpacHOTo U yIbTPahUOIECTOBOTO U3ITYUECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEiHOE pAacHpOCTpaHEHUE CBeTa B OJHOpOAHOW cpexe. Jlyd cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoenne n300paxxeHuil B IIIOCKOM
sepkaie. Chepuaeckue 3epkaa.

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHHUSI CBeTa. AOCOJIIOTHBIA MOKa3aTellb
npenomieHusi. OTHOCUTENbHBIM MOKa3aTenb npeaomiieHus. [locTosHCTBO 4acTOThl CBETa
Y COOTHOILEHHE JUIMH BOJH MPU NEPEXOAE MOHOXPOMATHYECKOTO CBETA YEpE3 I'PAHUILY
pazziena IByX ONTHYECKUX CPES.

Xop nydeii B nmpusme. [ucnepcus cBera. CnoxxkHbli cocTaB 6enoro ceera. L{Ber.

[TomHOe BHYTpeHHee oOTpaxeHue. lIpenenbHbli yros IOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparone u paccerBarouie JUH3bl. ToHKasg nuH3a. POKYCHOE PACCTOSHHUE U
ONTHUYECKass CHJIa TOHKOW JHMH3BL. 3aBHUCHUMOCTh (DOKYCHOTO PAaCCTOSIHHSI TOHKOM
cepruecKOi JIMH3bI OT €€ T€OMETPUM U OTHOCUTEJIBHOTO MOKA3aTeNs IPEIOMIICHNUS.



@®opmyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, TABAEMOE JIMH30M.

Xon jiy4a, IpoIEAUIEro JIMH3Y MO/ MPOU3BOJBHBIM YIJIOM K €€ IJTaBHOM ONTUYECKOU
ocu. lloctpoenne wu300pakeHUd TOYKM M OTpe3Ka MpsAMONM B COOUparOlUX U
paccenBarOIINX JMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Pazpemaronias cnocodHocTh. ['11a3 kak onTH4eckas cucreMa.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomnoBass ontuka. MaTepdepennmst cBera. KorepeHTHBIE HCTOYHUKH. Y CIOBUS
HAOJIOICHUST MAaKCUMYMOB W MHMHHMYMOB B HWHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepbl KllacCHYecKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. udpakiuonHas pemérka. YCIOBHE HaONIONCHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHHYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JYIA, IEPUCKOIL,
doToanmapat, MUKPOCKOT, MPOESKIIMOHHBINA armapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanue NpeaoMIICHHs CBETA.

HabitoieHne noaHoro BHyTPEHHETo oTpaskeHusl. Mojienb cBeToBoa.

HccnenoBanne Xo01a CBETOBBIX ITYYKOB Y€pe3 IUIOCKONAPAIUIENBHYIO IUIACTHHY U
MIPU3MY.

WccnenoBanue cBOMCTB N300pa)KeHU B JTMH3AX.

Mopaenn MUKpOCKOIIa, TEJIECKONA.

Habmronenue natepdepeHnm crera.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBera.

Habmronenue nossipuzanuu CBeTa.

[IpumeHeHune MOISIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAMPSHKECHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenue noka3arens NpelOMICHHS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHMSL OT BeLIeCTBa (Ha MpuUMepe
KUJKUX JIUH3).

N3mepenune poKyCHOT0 pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tomyuenue n300pakeHus B CUCTEME U3 IIOCKOTO 3epKajia U JIUNH3bI.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONMMYECKUX CUCTEM.

Ha6nronenue nudpaxuuu, nHTEpPEpeHInN U MOJSIpU3aluu CBETA.

N3ydenue nossipusanny cBETa, OTPAKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nutepdepeHnn 1a3epHOro U3IyuyeHUs Ha IBYX LIESX.

Ha6nronenue aucnepcuu.



Habmonenue u nuccnenoBanue AuppakiiioOHHOTO CIIEKTpa.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[lonyyenue cnexkTpa U3JMyYEeHHUs] CBETOAMOAA MPU MOMOIIU JU(PPaKIHMOHHON
PELIETKMU.

Paznen 6. OCHOBBI CIeUAIBHON TEOPHUH OTHOCUTEILHOCTH.

I'paauiel IPUMEHMMOCTH KJIACCHYECKOM MeXaHuKd. [locTtynaTel criennanibHOU
TEOPHH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanus Jlopenua. VYcioBue
OPUYUHHOCTU.  OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU W
COKpAILlCHUE JIJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEJISITHBUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS.

TexHuyeckne yCTpONCTBA H  TEXHOJOTHYECKHUE  TPOLIECCHI:  CIYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIH 3apsHKEHHBIX YACTHIL.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHrne UMMyJbCa M SHEPIHM PEISATHUBUCTCKUX YacTull (Mo Qororpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaausm.

PaBHOBecHOE TeruioBoe M3NydeHUE (M3JydeHue aOCOMIOTHO YE€PHOrO Teia). 3aKOH
cmenienus Buna. ['unoresa [lmanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonbl ¢doToddpdekra. YpaBHEeHUE
OitamrreitHa s potodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenue cBera (B YaCTHOCTH, JIaBJIEHHWE CBETa HAa aOCONIOTHO MOTJIOLIAOIIYIO U
a0COJIFOTHO OTpakaroIlyro moBepxHocTh). OnwiTh [1. H. JleGenena.

BonnoBeie cBouctBa yactun. Bomubel ge bpoinsa. [dnuua BonHbel ae bpoins u
pa3Mepbl 00JacTH JIOKANW3alMKM JIBIDKYIIEHCS dacTuilbl. KopmycKysipHO-BOJHOBOM
nyanusMm. {udpakius 351eKTpoHOB Ha KpUCTaIIax.

Cneunduka wusmepenuii B Mukpomupe. COOTHOIIEHHS HEONpeAeTEHHOCTEN
I'eiizenbepra.

TexHuyeckre yCTPONCTBA U TEXHOJIOTMYECKHE  MPOLECCHl:  CIEKTPOMETD,
(dboTodneMeHT, GOTOAATIHK, TYHHEIbHBII MUKPOCKOTI, COTHEUHAst OaTapesi, CBETOIUOI.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHETo (poTodddekra.

Uccnenoanue 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOJIHUKOB OT OCBEHIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue Goropesncropa.

N3mepenne mocrosaHoM [I1anka Ha ocHOBe nccienoBanus Gporodrddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.



Tema 2. Duzuka amoma.

OnbeITel MO HCCIENOBAHUIO CTpOeHUsi aroma. I[lnaHerapHas Mojenb aroma
Pesepdopna.

[Toctynatet bopa. U3nydyenue u morsouieHue (GOTOHOB MpU TEPEXOJ€ aToMmMa C
OJIHOTO YPOBHSI SHEPTUH HA JIPYTOM.

Bunbl cnextpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckne ycTpoWCTBa M TEXHOJOTUYECKHE IPOILECCHI: CIEKTPAJIbHBIN aHAIU3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopna.

Habmoienne mmHeRvaThIX CeKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTHULL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue nuHeyaToro crekTpa.

HUccnenoBanne chnekrpa pa3peKEeHHOrO aTOMAapHOrO BOJAOPOJAa U H3MEpPEHHUE
nocTossHHOM Punoepra.

Tema 3. Duzuka amomHozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnas monens siapa ['eiizenoepra—MBanenko. 3apsia sapa. MaccoBoe yucio
anpa. N30Tomsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM W TMO3UTPOHHBIA OeTa-pacmaj.
['amma-usnyuenue.

3aKOH paguoOaKkTHBHOTO pacnana. PaamoakthBHbIE M30TONBI B npupoxae. CpoiicTBa
MOHM3UPYIOUIETO0 M3JIydyeHUs. BiusHue paguoakTUBHOCTH HA JKHUBBIE OPraHWU3MBL.
EcrtecTBeHHbIl (oH u3nyyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jleext maccsr sapa.

SAnepubie peakuuu. Jlenmenue u cuHTe3 saep. SAnepHsie peakTophl. [IpoGiembi
YOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3A. DKOJOTHYECKHE ACIEKThl Pa3BUTHS SIACPHOU
SHEPTETHUKH.

MeTtoapbl perucTpauy U UCCIEAO0BAHUS 3JIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAIBHBIE  B3aUMOACUCTBUSA.  bapuOHBI, ME30HBI W  JICOTOHBI.
[Tpencrasinenune o CtanaaptHoi Moaenu. KBapk-TiirooHHasi MOJEIh aJJpOHOB.

®wusuka 3a npegenamu CtanaapTHON Mojenu. TémHast Mmatepusi 1 TEMHas SHEPTHUS.

EanHcTBO puznueckoi KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JTO3UMETP, Kamepa
Bunbcona, smepHBIi peakTop, TEPMOSICPHBIN peakTop, aroMHas OomOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCHIOJIB30BAHUEM JI03UMETPA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHUS acTpoHOMHHM. lIpukiagHOe W MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. [IpuMEeHUMOCTD 3aKOHOB (DU3UKH NI OOBSICHEHUS MPUPOIBI KOCMUYECKHUX
00OBEKTOB.

Metoapl acTpOHOMUYECKHX HccienoBaHui. COBPEMEHHBIE ONTHUYECKUE TEJIECKOIIBI,
PaANOTENECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSL.

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUe 3BE3/bI, INIAHETHI, UX BUJIMMOE JIBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJIHIIA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKU. [lnarpamMma «CIEKTpajbHbIA KIJIAacC —
CBETUMOCTBY». 3BE3Abl TJIABHOW IOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3J TJIABHOM IMOCIENOBATEIBbHOCTU. BHyTpeHHEE CTpOEHHE 3BE3N.
CoBpeMeHHbIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3BoJtoIMU CoyHIa U 3BE3/. DTambl
YKU3HU 3BE3I.

Mnieunsiit [Iyts — Hamia ["anmaktuka. [lonoxxenue u aukenne CoiiHia B ['aakTuke.
Tunbl ranakTuk. PagroranakTuky v KBa3zapbl. YEpHBIE ABIPHI B IApPaX TATAKTHK.

Bcenennas. Paciumpenue Beenennoid. 3akon Xa06ma. Pazoeranue ranaktuk. Teopus
bosbiioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaGnrogenust 3BE3gHOr0 Heba HEBOOPYKEHHBIM TIJa30M C  HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUM JJIsl OTNPEACNICHUS TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/Ius CEeBEpHOro MOJIyIIaphs U IPKUE 3BE3bI.

Habnronenus B Teneckon JIyHbl, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIIJICHHUM.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHusi (PU3NUECKUX BEIMYMH C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
UPOBBIX U3MEPUTETBHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIC ¥ OTHOCUTEIbHBIE TIOTPEIIHOCTH U3MEPEeHU Ppu3nyeckux BenuduH. OreHka
IPaHUL TOTPEITHOCTEN.

[IpoBeneHre KOCBEHHBIX H3MEPEHUM, MCCIENOBAHUN 3aBUCUMOCTEN (HU3NUYECKUX
BEIIMYMH, TMIPOBEPKA TMPEUIOKEHHBIX TUMoTe3 (BbIOOp U3 paboT, ONMUCAHHBIX B
TEeMaTUYECKNX pasfielaXx «YUYCHUYECKHUH OKCIIEPUMEHT, JIabopaTopHbie paboTHI,
MPAKTUKYM» ).

O0o0maroniee MOBTOPEHUeE.

O6oOuieHne W cucreMatuzanusi COJAepXaHus paslenoB Kypca «MexaHukay,
«Monexkymnsiprast ¢u3MKa W TEPMOJIMHAMHUKAY, «DIeKTpoanHamukay, «Komnebanus u
BOJHBDY, «OCHOBBI CIENHMATIBHON TEOPUH OTHOCHTEIBHOCTHY», «KBaHTOBas (u3nKay,
«7EMEHTBI aCTPOHOMUU U aCTPODUBUKI.

Ponb ¢u3uku ¥ acCTpOHOMUU B SKOHOMHYECKOW, TEXHOJIOTMYECKOM, COIMAIbHON U
ATUYECKOW cdepax AesATETbHOCTH 4YeJIOoBeKa, pOjb U MECTO (PU3MKU M aCTPOHOMUM B
COBPEMEHHOW HAYYHOM KapTUHE MHpA, 3HAYEHHUE ONMMCATEIBbHOW, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENbHON U MPOTHOCTUYECKOW (PYHKIMIA (PU3NYECKON TEOpPHH, POib (HU3HUECKON
Teopur B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3NYECKON KapTUHE MHUpPA, MECTO



bU3MYeCKO KapTHHBI MHpa B OOIIEM pSATYy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢uszuku yriayOnéHHoro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢
y4€TOM COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C Kypcamu MaTeMaTHKU, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamus, CGA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HaHuA: SIBJICHUE, HAYYHBIM (pakT, runoresa, ¢pusnyueckas BeIUYHHA, 3aKOH, TEOpPHs,
HAOJIOICHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, W3MEPEHUE, TOTPEIIHOCTH
W3MEPCHUM, U3MEPUTEILHBIE MPUOOPHI, U POBas TabOpaTOpPHSL.

Mamemamuka: peuieHUe CUCTEMbl ypaBHEHUM. TpuroHomerpudeckue (yHKIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOMKIAECTBO.
BekTtoppl M MX NOpOEKIMHM HAa OCH KOOpPJWHAT, CJIOKEHHE BEKTOpOB. lIpon3BoaHBIE
aneMeHTapHbIX (yHKui. [IpusHaku mogo0ust TPEYroJbHUKOB, OMpPENETICHUE IUIONIAIN
IJIOCKUX QUryp u o0b€ma Ted.

Buonozusa: >nektpudeckue SIBICHUS B )KUBOW MPUPOJIE, KOJIeOATEIbHbIC IBUKEHUS B
KUBOW TPUPOJE, OKOJIOTMYECKHE PHUCKH TIPU IPOU3BOJACTBE  BIEKTPOIHEPIUH,
ANEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpelbl, yIbTPa3BYKOBas JHArHOCTHKA B
MEJIULINHE, ONITHYECKUE SABIECHUS B )KUBOU MPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

T'eocpagpua: marHuTHbe TOMIOCa 3€MIIM, 3aJIeKU MATHUTHBIX Py, (OTOCHEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozus: NPUMEHEHUE  TOCTOSIHHBIX ~ MarHuTOB,  JJICKTPOMAarHUTOB,
AJIEKTpOABUTATENb SIKOOU, TeHEpaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS Me4Yb, JIMHUU
AJeKTporepeaay, dJEKTPOJIBUIaTenb, paaap, pajaHuONPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieunp, ynpTpasBykoBasi JUArHOCTUKA B TEXHUKE, MIPOCKIIMOHHBIN armapar,
BOJIOKOHHAsI OTITUKA, COJIHEYHAsl OaTapesi, CyTHUKOBbIC MPUEMHHKH, sITIEpHAs YHEPTreTUKa
Y DKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBICHMH B 00pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBICHUE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th Hay4YHOH TEPMMHOJIOTHEN, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWe Ha Ypokax GU3UKH W BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VH/IMBU1yaJIbHOM paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessiTh poJid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKH CHUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAJIbHBIN WHTEJJIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATepHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE IT0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKON
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJIEHUS WJEAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMEe MOJIEKYJl M €ro TeMIepaTypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKUE TPOLECCHl M SIBICHUS, HCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSDKECTH, CUJIa YIPYTOCTH, CWJIa TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOABWXKYIIAs CWjla, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHHUA  (PU3NYECKUX  SBJICHHM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TeIIoNepeaum, IEKTpU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIE TpapuKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia O€30MACHOTO TPyla IPU MIPOBEIECHUHN HCCIEI0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1a4, MPOBOJUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HaHUHM U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN U DHEPTUU B SJEPHBIX PEAKIMUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (Pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHNE 3aBUCUMOCTEH (PU3NUYECKHX BEIHYHUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIIUXCS TAHHBIX, aHAU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CocoObl paboThl ¢ HHpopmanuen (Gpu3nIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO03HABATEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosnu4yectBo yacos
Neo
. Tema ypoka Beero Koutpo IIpakTuy
JIbHbIE ecKue
padoTsbI padoTsbI
Ouszuka — pyHgaMeHTaabHas HayKa O IPUPOJe 1
HayuHbiif MeTo1 TO3HAHUS | METO/IBI UCCIICAOBAHUS (PU3NUECKHUX SBICHHIMA
3 DKCIepUMEHT U TEOpHsl B IIpOIecce MO3HaHUs Tpupoibl. Habmoienue 1 9KCrepuMeHT B 1
¢buznke
CrniocoOs1 u3MepeHus: GU3NYECKUX BETUUHH
) AOCOoIIOTHAS 1 OTHOCHTENbHAS TIOTPEIIHOCTH U3MEPEHHH (PU3NYECKIX BETUINH
5 MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B GopMUPOBAaHUN COBPEMEHHON HAyYHOU 1
KapTUHBI MUPA, B IPAKTUYECKOU 1€ATEIbHOCTH JIOACH
7 Mexannueckoe nBuxkenue. Cucrema orcueta. OTHOCUTEIBHOCTh MEXAaHUUECKOTO IBHIKEHUS. 1
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
8 Pannyc-BekTop MaTepHalbHON TOYKH, €70 IIPOEKIIMU Ha OCH KOOpPAKUHAT. TpaekTopus. 1
[Tepemenienue. CkopocTh. VX nmpoekuuu Ha OCH KOOpJUHAT
9 PaBHOMepHOE npsiMoMHEHOe IBMXKeHMe. | padudyeckoe onrcanne paBHOMEPHOTO 1
MPSIMOJIMHENHOTO JBUKECHHUS
10 CrnoxxeHue nepeMenieHnii u ckopocteil. Pemenne 3aqau 1
1 HepaBHoMepHOe aBM>keHHE. MTHOBEHHAas CKOPOCTh. Y ckopeHue. IIpsaMonnuelinoe qBrKEHNE 1
C MIOCTOSIHHBIM YCKOPEHHEM
12 I'paduueckoe onucanue NpsIMOJIMHEHHOTO IBUKEHHUS C TIOCTOSTHHBIM YCKOPEHHEM 1
13 CBoOoaHoe majenre. Y CKopeHrue CBOOOHOTO TaICHHs. 3aBHCHMOCTh KOOPAMHAT, CKOPOCTH, 1
YCKOpPEHUS OT BPEMEHH U UX TpapuKu
14 JIBrokeHue Tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY 1
15 KpuBonnHueliHoe aBrxkeHue. J[BH>KEHHE 0 OKPYKHOCTH. YTIIOBas U JIMHENHAs CKOPOCTb. 1
[lepuon u yactora. LleHTpocTpeMUTENBHOE U MTOJIHOE YCKOPEHUE
16 Konrtponsnas padora no reme "Kunemaruka" 1 1




[TepsrIii 3ak0H HproToHA. MHEpUHaIbHBIE CUCTEMBI OTCUYETA. [IpUHIIMIT OTHOCUTEIBHOCTH

17 lNanmnes. HennepuuanbHble CHCTEMBI OTCUETA 1

18 Cuna. PaBHozeiicTByto1as cuiia. Bropoit 3akon HeroTona. Macca 1

19 B3anmopencreue ten. Tperuii 3akon HeroTona 1

20 [Tpuniun cynepno3uiuu cui. Pemenre 3a1a4 Ha NpUMEHEHHE 3aKOHOB HbproTOHA 1

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAIEHTHOCTh IPaBUTAIMOHHON M MHEPTHON MacChl 1

22 Cuna TSDKeCTH M YCKOpeHHEe CBOOOIHOTO TaIeHUs 1

93 JIBu>keHne HeOECHBIX TeN U UX UCKYCCTBEHHBIX CIIYTHHKOB. [lepBasi kocMuueckasi CKOpOCTb. 1
3akonsl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

o5 Cuna tpenus. [Ipupoaa u BUIbI cuil TpeHUs. [[BUkKeHHEe B )KUAKOCTU U Ta3e ¢ y4ETOM CUIIbI 1
COTMPOTUBIICHUS CPEIBI

26 Hasnenune. I'mapocraruueckoe nasieHue. Cuia Apxumena 1

27 AbcomoTHO TBepaoe Teino. [TocTynaTebHOe U BpalaTeIbHOE JBUKCSHIE TBEPAOTO Tela

28 MOMEHT CuJIbl OTHOCHTEIBHO OCH Bparienus. [1nedo cumsl

29 CrnoxxeHue Cuil, MPIIOKEHHBIX K TBepoMy Teny. LIeHTp TskecTu Tena. Y ciaoBusi paBHOBECHUS 1
TBEpAOro Tena. Bunbl paBHOBECUS

30 Pemenue 3amau

31 Kontponbnas padota o teme "JIlunamuka. Cratrka TBepAoro tena' 1

39 NmMnynbsc MmaTeprallbHOM TOUKHU, CUCTEMBI MaT€pUaAIbHBIX TOUeK. LIeHTp Macc cucteMbl 1
MarepuaibHbIX ToueK. Teopema 0 JBUKEHHUH LIEHTpa Macc

33 Nmiynbe cuitbl M1 M13BMEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAaHEeHHs UMITyJibca. PeakTuBHOE 1
JBUYKEHUE

34 MomeHT uMITyJIbca MaTepuaibHON ToukH. [IpeacTaBieHne o COXpaHeHH MOMEHTa UMITYJIhCa 1
B IIEHTPAJIBHBIX MOJISIX

35 Pemenue 3amau 1

36 PaboTa cuiibl Ha MaioM 1 Ha KOHEYHOM TiepeMenieHun. [ padudeckoe npeactaBieHne padboThI 1
CUJIbI. MOIIIHOCTH CUJTBI

37 Kunernueckas sneprus. Teopema 00 H3MEHEHUN KHHETHUECKOM SHEPTUN MaTepUaTbHON 1

TOYKHU




HOTGHI_[I/IELHBHLIG 1 HCIIOTCHIMAJIbHBIC CUJIBI. HOTeHI_[I/IaJ'H:HaSI SHCPTU. BTOpaSI KOCMUYCCKasa

38 1
CKOpPOCTh

39 Tpetps kocMuueckast ckopocTb. CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM 1
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHUYECKOM IHEPTUn

40 VYrpyrue u Heynpyrue CToJIKHOBEHUS. Y paBHeHUE bepHyum 11 uaeanbHON KUJIKOCTH

41 KonTponbHas padoTa no Teme "3aKoHbI COXpaHEHUs! B MEXaHUKe"

42 PazButue npeacrasnenuii o npupose Termnotbl. OcHoBHbBIC TTostoxkeHuss MKT. quddy3us. 1
BpoyHnoBckoe nBukeHue

43 Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TENl. XapakTep ABMKCHUS U B3aUMOICUCTBUS 1
YacTHUIl BELIECTBA

44 Macca u pazmepsl Mosekyn (atomoB). KonudectBo Bemectsa. [locrosinas ABoraapo 1

45 Temmnepatypa. TernoBoe paBHoBecue. Illkana [enbcus 1

46 Pemenue 3amaq 1

47 WneanpHplii ra3. ['a3oBble 3aKOHBI 1

48 VYpaBuenue MenpaeneeBa-Knanelipona. Pemenue 3anau 1

49 AbcoimoTHas TeMnepatypa. 3akoH JlanproHa 1

50 N3onporieccrl B naeaabHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA 1

51 I'paduueckoe npecTaBiIeHne U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa 1

52 OcnoBHoe ypaBaenne MKT 1

53 Pemenue 3amau 1

54 CBs13b a0CONMIOTHOM TEMIIEPATYPHI TEPMOIUHAMUYECKON CHCTEMBI CO CpeTHEH KMHETHIECKOM 1
SHEPrueil MOCTYNaTeIbHOIO TEMIOBOTO IBUKEHUS €€ YacTHUIL

55 O60061meHne u cucreMaTu3anus 3Hanui o teme "OcHoBsl MKT"

56 KonrtponsHas padora no teme "OcHoBsl MKT" 1
TepmoanHamuyeckasi cucTeMa. 3ajanie BHeIHUX yciaoBuid miis T/ cuctembl. BHemHne u

57 BHyTpeHHUE napaMeTpsl. [Tapametpsl T]] cuctemsbl Kak CpeTHUE 3HAUEHUST BEJIMYHH, 1
OTHCHIBAIONTUX €€ Ha MUKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano repmoanHamuku. CamonpousBosibHast penakcauus T/ cuctemsl k 1
TEIJIOBOMY PaBHOBECUIO

59 Mopeinb neanbHOro ra3a B TEpMOJAUHAMUKE. Y CIIOBUS IIPUMEHUMOCTH 3TOH MOJEIU 1




60

VYpaBaenue MenzaeneeBa-Knaneipona v BeIpaxe€HHUE JIsl BHYTPEHHENW SHEPT U

BBIpa)KeHI/IC JIs BHYTpCHHefI OHEPIur OJHOATOMHOI'O UACAJIBLHOI'O I'a3a. KBasucratnueckue u

o1 HECTaTU4ECKUE MPOLIECCHI

62 OnemeHTapHas paboTa B TepMOJMHAMUKe. Beruricnenne paboTel 1o rpaduky mporecca Ha pV-
ararpaMmme

63 Temonepenaya kak crnocod u3MeHeHus BHyTpeHHei sHeprun T/] cuctemsl 6e3 coBepieHus
paboThI

64 KonBek1ys, TemIonpoBOAHOCTb, U3JIy4eHHE

65 KonnuectBo Temnotel. TemnoéMkocTs Tena. Y enbHas U MoJisipHasi TEIMJI0EMKOCTH BEIIECTBA.
VY aenpHas TEI10Ta CropaHus TOILIMBA

66 Pacuér xonmmuecTBa TEIUIOTHI IPH TEIUIONepeiade

67 [TonsTre 06 anuadaTHoM mporecce. [IepBrIit 3aKOH TEPMOTMHAMUKA

68 KomnnuecTBo TemnoTel v paboTa Kak Mepbl U3MEHEHUs BHYTpeHHeN sHeprun T/l cucteMsl

69 Bropoii 3ak0OH TepMOAMHAMUKY /1715l pABHOBECHBIX U HEPABHOBECHBIX MPOLIECCOB.
Heo6paTuMocTb NpUPOIHBIX TPOLECCOB

70 [Tpunine! geicTBus TermnoBbix MamuH. KIT

71 MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo

72 Pemenue 3amau

73 DKOJIOTHYeCKHEe acleKThl UCIOIb30BaHUS TEIUIOBBIX ABUraTeneil. TemnoBoe 3arpsi3sHeHne
OKpPY KaroLLEen Cpeabl

74 Pemenue 3amau

75 O060061eHne U cucteMaTu3anus 3HaHui o teme "TepmoanHamuka. TenoBsie MaIvHbL"

76 KonrtponsHas padora o teme "TepmonuHamuka. TemnoBbie MaliuHbl"

77 [TapooOpazoBanue u koHaeHcanus. Vicnapenue u kuneHue. Y ienbHast TeroTa
napoo0Opa3zoBaHus
HaceplenHble 1 HeHachIIeHHbIE Mapbl. KauecTBeHHAs 3aBUCUMOCTD MJIOTHOCTH U AaBJICHUS

78 HACBHIIIEHHOT0 TIapa OT TeMIEPATyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIIEHHOTO Mapa.
3aBHCHMOCTB TEMITEPATYPBI KATICHHSI OT JABJIICHUS B KUIKOCTH

79 BrnaxxHocTs Bo3yxa. AGCONIOTHAS M OTHOCUTEIbHAS BIAKHOCTh

80 Pemenue 3amau




81

Tsépnoe teno. Kpucrammmueckue u amopdHbie Tesna. AHU30TPONHS CBOWCTB KPUCTAIIIIOB

82 [InaBneHue u kpucraum3anus. Y aeibHas TermioTa riasieHus. Cyomumanms 1

83 Hedopmarun tBEpIoro Tena. Pactsikenue u cxarue. Caur. Moayns FOwnra. [penen ynpyrux 1
nedopmaruit

84 TemoBoe pacuipeHue KUAKOCTEeH U TBEPABIX TeJ. AHTAPMOHU3M TETIJIOBBIX KOJIeOaHui 1
YacTHUIl BELIECTBA

85 [IpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX0ax

86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pewenue 3amau

88 [ToBepxHOocTHOE HaTsKeHUe. KanmmwsipHble siBieHus. [lapiieHre noa HCKpUBICHHON 1
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca

89 O060061eHre U cucTeMaTu3alus 3HaHU| 1o TeMe "ArperaTHble COCTOSIHUS BeiecTBa. da3oBbie 1
nepexopl"

90 KontposbHas pabota o teme "Arperatabie COCTOSIHUS BeniecTBa. Da3oBbie epexoan” 1

01 DnekTpu3aiys Tel U €€ MPOosIBICHUS. DJIESKTPUISCKU 3apsi. [IBa BUa JJIEKTPUUECKUX 1
3apsaoB. [IpoBOTHUKY, TUATEKTPUKH U TTOTYITPOBOTHUKU

92 DNeMEeHTapHBIN 3JEKTPUYECKUN 3apsia. 3aKOH COXpPaHEHUs ANEKTPUUECKOro 3apsaa 1

93 Biaumogpeiicteue 3apsnoB. Toueunsie 3apsapl. 3akoH Kymona 1

94 Pemenue 3amau 1

95 Onektpuueckoe mosie. Ero aeiicTBre Ha IEKTPUYECKUE 3apsiIbl 1

96 Hanpsx€anocTh anexktpudeckoro nosist. [IpoOusiii 3apsa. JInHun HanpskEHHOCTH 1
ANEeKTpUYecKoro nosst. OJHOPOIHOE IIEKTPUUECKOE 10JIE

97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO MOJIsL. Pa3HOCTh MOTEHIIMANIOB U HANIPSKEHUE 1

08 [ToTeHunanpHas 3HEprus 3apsaaa B dJeKTpocTaTiueckoM noje. [lorenmuan 1
ANEKTPOCTATUYECKOTO MO

99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTU MOTEHITUAIOB VIS JIEKTPOCTATUYECKOTO OISt 1

100 [TpuHIMI cyneprno3uuy 3IeKTPUUECKUX MOJei 1

101 Pemenue 3amau 1

102 [Toste Toueunoro 3apsa. [Tome paBHOMEPHO 3apsHKEHHOHN Cepbl 1

103 [Tone paBHOMEPHO 3apsHKEHHOTO M0 00BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM 1




OECKOHEYHOM IIJIOCKOCTH

104 [IpoBOTHHMKY B JIEKTPOCTATHUECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsI0B 1
105 JIMDIIEKTPUKHU U IIOJIYIIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE 1
106 Konnencarop. D5eKTpoéMKOCTh KOHACHCATOPa. DIEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpa 1
107 [TapannensHOE COeIMHEHNE KOHJIEHCATOPOB 1
108 [TocnenoBarenbHOE COCTMHEHHE KOHICHCATOPOB 1
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATopa 1
110 Pemenue 3ama4 1
111 JIBrOKeHHe 3apsHKEHHON YacTHITBI B OJHOPOIHOM 3JICKTPUUYCCKOM T10JIe 1
112 Pemienue 3amau 1
113 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 TeMe "DIIeKTprIecKoe mose" 1
114 Kontponbnas padota nmo teme "nexkrpudeckoe noje" 1
115 Cuna toka. [TocTossHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA 1
116 Wctounuku Toka. Hanpsixenne u 3/1C 1
117 3akoH OMa Uil yyacTKa Lenu. DIEKTPUIECKOE COIPOTUBIICHUE 1
118 3aBUCHMOCTh CONPOTUBIICHUS OJTHOPOTHOTO MPOBOIHUKA OT €T0 JUTMHBI M ILIOMIAIH 1
MOTICPEYHOTO CEUCHUS
119 VY nenpHOE CONMPOTHUBIICHHE BelIeCTBa. Pemienne 3a1au 1
120 [TocnengoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB 1
121 Pacuér pa3BeTBnéHHBIX dnekTpuueckux nemnei. [Ipasuna Kupxroda 1
122 Pemenue 3amau 1
123 Pabota anekrpudeckoro Toka. 3akoH Jxoyns —Jlenna 1
124 Pemenue 3amau 1
125 MOIIHOCTP IEKTPUYECKOTO TOKA. TertoBasi MOIITHOCTG, BBIJICISIEMAast Ha PE3UCTOPE 1
126 Pemenue 3amau 1
127 O/1C u BHyTpeHHEE COMPOTUBIICHUE HCTOYHUKA TOKA 1
128 3axon OMa 171 TOJTHOM (3aMKHYTOM ) DJIEKTPUIECKON 1IeMH 1
129 Pemenue 3agau 1
130 MOIIHOCTh HCTOYHHMKA TOKA 1




131 KopoTtkoe 3ambikanue 1
132 KonneHcarop B ienu moCTOSSHHOTO TOKa 1
133 Pemenue 3anau 1
134 Pemenue 3amau mo reme "[1oCTOSTHHBIN 3JIEKTPUUYECKHUMA TOK" 1
135 Pemenue 3anay no teme "IlocTossHHBIN 1eKTpUYECKUI TOK" 1
136 Pemenue 3amayd mo reme "I1oCTOSIHHBIN 2JEKTPUUECKUANA TOK" 1
137 O0600menue u cucteMaTu3arys 3HaHui 1Mo Teme "[1ocTOSHHBIN 2JIeKTpUIECKHi TOK" 1
138 Konrtponsnas padora o teme "[10cTOSIHHBIN IeKTpHYECKUil TOK" 1
139 DneKTpuuecKas MPOBOAUMOCTh Pa3INYHBIX BEIIECTB. DIEKTPUUECKUIN TOK B METaIaxX. 1
CBepXnpoBOJIMMOCTD
140 DJNEeKTPUYECKUI TOK B paCTBOPAxX M paciijiaBax dJIeKTPOIUTOB. 3akoHbI Dapasest 1ist 1
AIIEKTPOIIH3a
141 DnekTpruyeckuil Tok B razax. [lmazma 1
142 DNEKTPUUECKUN TOK B BaKyyMe. BakyyMHbIe TpUOOpHI 1
Yy yym
143 DNEKTPUYECKHI TOK B OJYIPOBOAHUKAX 1
144 [TomynpoBOTHUKOBBIE TPUOOPEI 1
dusnueckuil MpakTUKyM 1o TeMe "V3MepeHne Cuiibl TOKa U HaIlPsDKEHHSI B TIETTH TOCTOSTHHOTO
145 TOKa IIPU MTOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB" 1K "3HAKOMCTBO C 1
uupposoit tabopatopueit no ¢pusuke. [Ipumeps! u3MepeHus pU3NUECKUX BEIUYUH IpU
MTOMOIIM KOMITBIOTEPHBIX JaTYHUKOB"
146 dusnueckuil npakTUKyM 1o TeMe "M3ydueHue HepaBHOMEPHOTO ABHIKEHHUS C 1IEITBIO 1
orpezieNieHus MTHOBEHHOH ckopocTu"
dusnueckuil npakTukyM 1o Teme "Mi3Mepenne yCKopeHus pH MpsIMOJIMHEIHOM
147 PaBHOYCKOPEHHOM JIBM)KEHUH 10 HAaKJIOHHOU TutockocTu" win "HccnegoBanue 3aBUCUMOCTH 1
MyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBHKEHUU"
148 duznyeckuil npakTukym 1o teme "M3mepeHue ycKopeHust CBOOOJHOTO MaJieHHs" Win 1
"N3y4yenue qBUKEHU Tea, OPOIIEHHOTO TOPU30HTAILHO"
Pu3nyecKuil NPaKTUKYM 110 Teme "M3ydeHne NBUKEHUs Tella IO OKPY>KHOCTH € ITOCTOSITHHOU
149 0 MOJTYJTIO CKOpocThio" miu "VccremoBanne 3aBUCUMOCTH TIEpHo/ia 0OparieHus 1

KOHUYECKOr0 MasgTHUKA OT €ro napameTpon"




150

dusnyeckuil NpakTukyM 1o teme "M3MmepeHne paBHOAECHCTBYIOLIEH CUIIbI IPU IBUKEHUU
Opycka 1o HaKIOHHOH miockocTr" uin "lIpoBepka rUIIOTE3bl O HE3ABUCUMOCTH BPEMEHH
JBYOKEHUS OpycKa 110 HaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €ro Macchl”

151

152

153

154

155

duznyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIMX B MIPY)KUHE M PE3UHOBOM 00pasiie, ot ux aedopmaruu" win "M3yuenue
JBUKEHMSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 NErkuit 010k"

dusnyeckuil IpakTUKyM 1o Teme "M3mepenue kodgduinreHTa TpeHus 1Mo BETUYHHE YTIIOBOTO
kod(durmenta 3apucumoct FTp(N)" wim "MccnenoBanue NBKeHHS OpycKa 10 HAaKJIOHHOU
IUIOCKOCTH C MTepeMEeHHBIM K03 durenTom Tpenus" win "M3ydenue NBUKEHUS Tpy3a Ha
BaJly ¢ TpeHuem"

duznyeckuil mpakTukym 1o teme "MccnenoBanue ycioBuid paBHOBECHS TBEPIOTO Tea,
HMMEIIIEro och BpaeHusa" win "KoHcTpynpoBaHre KpOHIITEHHOB U Pacu€T CUJl yIPyrocTu"
win "M3ydeHne ycToiunBOCTH TBEPIOTO Tea, MMEIOIIETO IIIOIIAb OMOpPhI"

®uznueckuil NpakTUKyM 1o Teme "M3mepenre uMiyiabsca Tena no TOpMO3HOMY IyTH" WU
"H3MepeHue cuibl TSATU, CKOPOCTH MOJIENU 3JEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH" MITN
"CpaBHeHHE U3MEHEHUS UMITYJIbCa Tejla ¢ UMIyJbcoM cuibl" win "HMecnenoBanue
COXPAHEHHUs UMITyJIbCa NIPU YIIPyrom B3auMmonencTeun" nuinm "M3mepeHne KHHETHUECKON
SHEPrUM Tejla 10 TOPMO3HOMY ITyTH"

dusnyeckuil MpakTUKyM 1o teme "M3ydeHne n30TepMHUUYECKOrO nporecca (PEKOMEHI0BAHO
ucnoib3oBaHue nudpooit madopatopun)" nim "M3ydeHne n30X0opHOTo npouecca’ uiu
"N3yuenue nzobapHoro npouecca" uinu "[IpoBepka ypaBHEHHs cOCTOSIHUA"

156

duznyeckuil npaktukym 1o teme "M3mepenue yaenbHoil rermoémkoctu” nin "Hccnenosanue
npoiiecca ocTeiBanus BemecTa" win "Uccnenopanue aaunadbatHoro npoiecca' uin
"N3y4yeHne B3aMMOCBSI3U YHEPTUH MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KHUIIEHUSA KUIKOCTEH"

157

®u3nuecKuil NpakTUKyM 10 TeMme "M3yueHne 3aKOHOMEPHOCTEN UCTIapEHUS )KUIKOCTEN" MiIn
"M3mepenue ynenbHOM TENI0ThI IUIaBieHus Jpaa" win "M3ydeHrne cBOMCTB HACBIILIEHHBIX
napoB" unu "M3mepenne abcomoTHON BIaXKHOCTH BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". M3amepenne koappuIMeHTa noBepXHOCTHOTO HATSHKEHUS

158

duznyeckuil mpakTukym no teme "Habiroenne npeBpalieHus SHEPTUH 3apssKEHHOTO
KOHJIEHCATOpa B SHEPIUI0 U3IydeHUs cBeToanoa" win "M3yuenne npoTekanus TOKa B LIENH,
conepxaiieit konaeHcarop" uiau "PacnpeneneHue pa3HOCTH NOTCHIIMAIOB (HAIPSDKSHUS ) TIPU




MOCJIeI0BATEIbHOM COCIMHEHUH KOHAEHCAaTOPOB"

®du3nyeckuil mpakTUKyM 1o Teme "MccienoBanne CMEIIaHHOTO COEIMHEHUST PE3UCTOPOB" HUITH

159 "U3mepeHue yaeapHoro COMpOTUBIIECHUS TPOBOIHUKOB" 1 "MccienoBanne 3aBUCUMOCTH 1 1
CHWJIBI TOKA OT HAIPSDKCHUS JUTS JIaMIThl HaKaTHBaHUS"
dusnueckuil mpakTUKyM 1o Teme "Habmronenue annekrponusa" win "M3mepenue 3apsaa

160 oJlHOBaJIeHTHOrO HoHa" win "MccnegoBanue 3aBUCUMOCTH COMTPOTUBIICHHS TEPMOPE3UCTOPA 1 1
oT Temrieparypsl" unu "CHsITHE BOJbT-aMIIEPHON XapaKTepUCTUKH auoaa"

161 PesepBHeIil ypok. O000IICHHE U cCUCTeMaTH3anus 3HaHui 1o TeMe "Kunemarnka" 1

162 PesepBHbIil ypok. O60011IeHIE ¥ cCHCTeMaTH3alus 3HaHui 1o Teme "JluHamuka"

163 PezepHsbiit ypok. O6o0mIenne u cucreMaTu3anus 3Hanuii mo reme "Craruka TBepaoro tena'

164 PesepBHblil ypok. O6001IeHHE U CUCTeMAaTH3alHsI 3HAaHUH 110 TeMe "3aKOHbI COXPaHEHHUSI B 1
MexaHuke"

165 PesepBHblIitl ypok. O600611€HNE U ccTeMaTh3anus 3HaHui 1o TeMe "OCHOBBI 1
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

166 PesepBHEIil ypok. O000IICHHE U CHCTeMAaTH3alHs 3HaHM 110 TeMe "TepMoIuHaMuKa. 1
TeroBble MauHbL"

167 PesepBHbIil ypok. O60011I€HNE U CHCTeMaTH3allus 3HAHUH TT0 TeMe "ArperaTHble COCTOSTHUS 1
BemiecTBa. Ma3oBbie Mepexobl"

168 PezepBHblil ypok. O60011eHNE U cUCTeMaTH3allksl 3HaHUH 110 TeMe "DiekTpudeckoe mnose" 1

169 PesepBubIil ypok. O6001IeHIE U crcTeMaTH3alus 3HaHu# 1o TeMe "TIoCTosTHHBIHI 1
AIEKTPUICCKUN TOK"

170 PesepBHbIit ypok. O6001I€HNE U cHcTeMaTH3alus 3HaHU| 1o TeMe "TOKHU B pa3NmuIHbIX 1
cpenax"
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11 KIIACC

KoauuecTBO 4acoB

KonTp
Ne T oabHbl | IIpakTHu
eMa ypoka
n/n Bcero e eckue
pador padoTsbI
bl
1 B3aumopeiicTBiE NOCTOSSHHBIX MAarHUTOB M MPOBOJIHUKOB € TOKOM. MarHutHoe noje. [ unoresa 1
Awmrmepa
) BexTop maruuTHOM nHayKIuK. [IpuHIMI cyneprno3uiul MarHUTHBIX 1osiei. JIMHu MarHuTHOU 1
WHIYKIAH
3 MarsuTHOE 10J1e TPOBOJHUKA ¢ TOKOM. OmBIT Dpcrena 1
4 Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
5 Pemenue 3amay 1
6 [Ipumenenue 3akoHa AMiiepa. DJIeKTPOU3MEPUTENbHbBIE TPUOOPHI 1
7 Cuna JlopeH1ia, e€ HampaBlieHUEe U MOJYJb. [[BrKeHNE 3apsyKEHHOM YacTUIIBI B OJJTHOPOTHOM 1
MAarHUTHOM I10JIE
Peurenue 3am1au 1
PaGora cunsl Jlopennia 1
10 Pemenue 3amau 1
11 MarnuTHoe nose B Bemectse. @eppoMarHeTHKH, Iapa- U THaMarHeTUKU 1
12 OcHoBHBIE CBOHCTBa (peppomarHeTUkoB. [Ipumenenue GpeppomMarHeTHKOB 1
13 Pemenue 3agad mo reme "MargutHoe mose" 1
14 Pemenue 3amau no reme "MarautHoe mosne" 1
15 SIBiieHME HNEKTPOMArHUTHON MHAYKIUH. [[OTOK BEKTOpa MarHUTHOM MHITYKIIUU 1
16 OJ1C unayKIMHU 1
17 3aKoH JIEKTpOMarHuTHON uHAYKIu dapanes 1
18 Buxpesoe anexrpuueckoe nose. Toku @yko 1
19 OJIC uHAYKIMHY B ABMKYIIUXCS TTPOBOTHAKAX 1




20 Pemenue 3anau 1
21 [TpaBumo Jlenma 1
22 WNunyktuBHOCTB. KaTyllika MHAYKTUBHOCTH B LIETIH [TIOCTOSIHHOT'O TOKA 1
23 SBnenue camomuaykiuu. I/1C caMOMHIyKITUN 1
24 OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 10JI€e 1
25 Pemenue 3amau 1
26 O06o01eHre U cucTeMaTr3alys 3HaHU| 1Mo TeMe "DJIeKTPOJMHaMHKa " 1
27 KonTtponpHas pabora no Teme "DneKkTpoarnHaMuKa" 1
28 Konebarenbnas cucrema. CBoOoiHBIE KoteOanus. ['apMoHMUYecKre KoJieOaHus 1
29 Kunemarnueckoe 1 TMHAMUYECKOE OMUCAHNE KOJICOATEINbHBIX IBIKCHUN 1
30 DHepreTuyeckoe onrcanue. BbIBO AMHAMUYECKOTO OMKCAHUS TAPMOHUYECKUX KOJIEOaHUN U3 UX 1
SHEPreTUYEeCKOro U KNHEMaTH4eCKOIO OMMCAHUS
31 Ammuutyna u ¢aza xonedanui 1
39 [Tepuon u yacrota xonebanwuii. [lepro Mansix cBOOOIHBIX KOJIeOaHUI MATEMAaTHYECKOTO 1
MmasiTHUKA. [leproa cBOOOIHBIX KONeOaHU TPYKMHHOTO MasiTHUKA
33 3aryxatomue Konedanus. BeiHyxieHHble Konebanus. Pe3onanc 1
34 ABTOKONE0AHUS 1
35 Pemenue 3amau 1
36 VYpok-koHpepenus "MexaHnnueckue KoyedaHus B My3bIKaIbHbIX HHCTPYMEHTaX" 1
37 O06o0011eHre U cucTeMaTu3alys 3HaHui 1o TeMe "Mexanndeckue kojaeOaHus" 1
38 DnexTpoMarHuTHbIE Konebanus. KoiebaTenbHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsI3b aMILTUTY IbI 3apsAAa KOHAEHCATOPA C aMIUIUTY I0M CHIIBI TOKA B 1
K0JIeOaTeIbHOM KOHTYpe
40 3aK0H COXpaHEHUs YHEPTUHU B UJI€aTLHOM KOJIe0aTeThHOM KOHTYpe 1
41 3aryxarolye 3JIeKTpOMarHUTHbIE KosleOaHus. BeIHYKI€HHBIE JIEeKTPOMarHuTHBIE KOJIeOaH s 1
42 IIepemeHnHbI TOK. Pe3ucTop u KOHAEHCATOP B LIENU IEPEMEHHOTO TOKA 1
43 Karynika HHIyKTUBHOCTH B LIETIH IEPEMEHHOIO TOKa 1
44 3akoH OMa a5 3JeKTPUYECKOl LIeNu MepeMEHHOr0 TOKa 1
45 MolHOCTh MEPEMEHHOT0 TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HaYeHHE CUJIbl TOKAa U HaNPsHKEHUS 1




46

Pe3oHaHC B 2JIEKTPUYECKOU LIETIH

47 Pemenue 3amau
48 Wneanbuerif Tpanchopmatop. [Ipon3BoacTBo, nepeaaya u moTpeOIeHUE MIEKTPUISCKON SHEPTUI
49 DKOJIOTHYECKUE PUCKU TIPH ITPOU3BOJICTBE JIEKTPOIHEpruu. KyabTypa HCIonbp30BaHUsS 1
AIIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH
50 Pemenue 3amaq 1
51 Pemienne 3agau 1
52 O06o0menre U cucTeMaTr3aIs 3HaHUI 110 TeMe "DJIeKTPOMarHuTHBIE KoeOanus" 1
53 MexaHrYecKre BOJIHBI. XapaKTePUCTUKA MEXaHHUECKUX BOJTH 1
54 CBolicTBa MEXaHHUYECKHX BOJIH 1
55 3ByK. XapaKTEpUCTUKH 3ByKa 1
56 Wudpas3syk u yabTpasByk. LLlymoBoe 3arpsisHeHUE OKpYsKatolei cpebl 1
57 Pemenne 3amau 1
58 DJIEKTPOMAarHUTHBIC BOJHBI. M3ITydeHHE IIEKTPOMArHUTHBIX BOJTH 1
59 DHeprus NEKTPOMArHUTHBIX BOJH. CBOIMCTBA 3JIEKTPOMArHUTHBIX BOJIH 1
60 [Ikana >meKTpoMarHUTHBIX BOJH. [I[puMeHeHre 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY 1
61 [TpuHIMIB paTuOCBI3U U TeNeBUACHH. Paguonokarus. DIeKTPOMarHuTHOE 3arpsi3HEHUE 1
OKPYKAaroIIel cpebl
62 KonTpomapHas padora o Teme "Konebanust 1 BOJHBI" 1
63 Caert. 3aKOH MPSMOJIUHEIHOTO pacpoCTpaHEeHHsI CBETa 1
64 Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA MTPSMOJIMHEHHOTO PacpoCTpaHSHHSI CBETa 1
65 Otpaxxenue cera. [Tnockoe 3epkano. Cheprueckoe 3epkano 1
66 [Ipenomnenue cBeta. AOCONIOTHBIM U OTHOCHTENbHBIN TTOKa3aTelb npenomieHus. [lomHoe 1
BHYTpeHHee oTpakeHue. [IpeeTbHbIN yToJI TOJIHOTO BHYTPEHHETO OTPAKEHUS
67 Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB OTPAKECHUSI U TIPETIOMIICHUS CBETA 1
68 Xon nmydeit B mpusme. ucnepeust ceeta. CoxHbIN cocTtaB Oenmoro cBera. [{Ber 1
69 JIuna3el. @OKYCHOE PACCTOSIHUE U ONITHYECKAs CHJIA JIMH3BI 1
70 [TocTpoenue n300pakeHN B TMH3AX U UX CHCTEMaX. Y BETUYCHHUE JTMH3BI 1
71 Pemenue 3amay Ha MOCTpOEHUE N300PAKEHHM, TTOTYIAaEMBIX C TIOMOIIIBIO JIMH3 1




72 I'ma3 xak ontuyeckas cucrema 1
73 Pemenue 3anau. [Ipenensl mpUMEHUMOCTH T€OMETPUYECKON ONTUKH 1
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS 1
75 Hucniepcus cBera 1
76 WuTrepdepennus cera 1
7 KorepeHTHBIC HCTOYHHUKH. Y CIIOBHS HAOJIIOICHHS] MAKCHMYMOB 1 MUHUMYMOB 1
78 Pemenue 3amaq 1
79 [Ipumenenne uaTephepeHIn 1
80 Hudpakmaus ceera 1
81 Judpakumonnas pemeérka. Y cioBue HaOIIOCHHUS TTIaBHBIX MAKCUMYMOB 1
82 Pemenue 3amay 1
83 [Tonepeunocts cBeTOBBIX BOJH. [Tomsipu3anus cBera 1
84 Pemenue 3amay 1
85 CBeToBbI€ BJIEHUS B IPUPOJIE 1
86 O06001IeHMEe U cucTeMaTHU3anus 3HaHui mo teme "Onruka" 1
87 KontponbHas padota mo teme «OnTHKa» 1
88 ['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOW MEXaHHUKHU. 3aKOHBI ANEKTPOIUHAMUKH U TIPUHIIUIL 1
OTHOCHUTEIEHOCTH
89 [Toctynatel cieninaibHONW TEOPUU OTHOCUTEIHLHOCTH 1
90 [IpocTtpancTBeHHO-BpeMeHHOM nHTEepBal. [IpeobpazoBanus Jlopenia. Y ciaoBue NpuUUHHOCTH. 1
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH M COKPAIICHUE JTHHEI
91 OHEeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI 1
92 CBs13b MacChl ¢ PHEPTUEH U UMITYJIbCOM PENSTUBUCTCKON YaCTUIBI. DHEPIHS OKOS 1
93 PaBHOBecHOE TemI0OBOE U3NTyUYEeHHE 1
94 3akoH cMereHus Bura 1
95 I'mnote3a M. Ilnanka o kBanTax. ®OTOHBI 1
96 DHeprusi ¥ UMITYIIbC POTOHA 1
97 ®otoadp¢ext. Onbitel A. I'. Cronerosa. 3akoHbl poTod3ddexra 1
98 VYpaBuenne DitnmTeiHa 17151 hotodddekta. "Kpacnas rpanumna” ¢pororddexra 1




99

Hasnenue cera. Onbitel [1. H. JIeOeneBa

100 BonHoBbIe cBOICTBA YacTHUIL
101 Bomnst ge bpoitns. [{nuna BomHs! 1e Bpoiiist u pa3Mepsl 00J1acTH JIOKATU3aIlu ABHKYIIEHCS 1
YaCTHIIbI
102 KopnyckynsipHO-BOIHOBOH Ayannu3m 1
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax 1
104 Crnenuduka usmepenuii B Mukpomupe. CooTHomeHUs HeonpenenéHnocTeit [ eiizendepra 1
105 Pemenue rpadguueckux 3amaq 1
106 Pemenue pacuéTHbIX 3a1a9 1
107 KonTponbnas pabota no remam: "OcHoBbl CTO", "KoprnyckynsipHO-BOJIHOBOM Tyanu3m"” 1
108 OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopaa 1
109 [Toctrynatel bopa 1
110 Bunel ciektpoB. CriekTp ypoBHEH 3HEprUM aToMa BOAOPOIa 1
111 CnoHTaHHOE U BBIHYKJIEHHOE U3IIy4YEHHUE CBETA 1
112 Jlazep 1
113 Hyknonnas mozens sinpa ['elizen6epra-liBanenko. 3apsi 1 MaccoBoe YKcio siapa. M30Tomnsl. 1
PannoakTuBHOCTE
114 3aKoH paJMoaKTUBHOIO pacmnaja. CBOKWCTBA MOHU3UPYIOLIETO U3nydeHus. Brnusnue 1
PaANOAKTUBHOCTHU Ha >KMBBIE OpraHu3Mel. Jlo3umerpus
DHeprus CBSI31 HYKJIOHOB B sijipe. AnepHbie cuiibl. JledexT macce sapa. SnepHbie peakiiui.
115 Snepubie peakTopsl. [Ipo0iaemMbl ympaBisieMoro TepMOSIEPHOTO CHHTE3a. DKOJIOTHIECKUE aCTIEKThI 1
Pa3BUTHSA AJIEPHOU SHEPTETUKHU
Mertoapl perucTpaluy U UCCIST0BAHMS DJIEMEHTAPHBIX YacTull. OyHIaMEeHTaIbHbBIE
116 B3auMoJieicTBUs. bapnonbl, Mme30HbI 1 nenToHkl. [IpeacraBnenne o CtanmaptHoi monenu. KBapk- 1
TJIFOOHHAs MOJIENb aJIpOHOB
117 ®dusuka 3a npeaenamu CtangapTHoi Moaenu. TémHas MaTepust U TEMHas sHeprus. EnuHcTBO 1
bu3nUECKOil KapTUHBI MHUpa
118 Otanbl pa3BUTHS aCTPOHOMUHU. 3HAYEHHE aCTPOHOMHHU 1
119 [IpumMeHNMOCTh 3aKOHOB (PU3UKH TSI OOBSICHEHUS IPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTO b 1

ACTPOHOMHYCCKHUX I/ICCJ'IG,Z[OBaHI/Iﬁ




120 CoBpeMeHHbIE ONTHYECKHE TEIECKOIBI, paJIn0TEIECKOIbI, BHEATMOC(hEepHAast aCTPOHOMHUS 1

121 Bun 3Bé3nHoro HebGa. Co3Be3aus, ipKkue 3BE3IbI, INIAHEThI, UX BUIUMOE JIBHKCHUE 1

122 Conneunas cuctema. Connie. ConHeuHast akTUBHOCTB. Mctounuk sneprun CosHia u 3BE371 1

123 3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. Jlnarpamma "crieKTpajibHbIN KJIaCC — CBETUMOCTD" 1

124 3Be3/1bI IVIABHOM MOCJIE10BATEILHOCTH 1

125 Buytpennee crpoenue 38¢31. CoBpeMEHHbIE NTPEICTABICHUS O POUCXO0XKIEHUH U 3BOIOLUN 1
ConHua u 3B€31. DTaribl )KU3HU 3BE3]

126 Mineunsiii [1yte — Hama ["aaktuka. Tunbl raakTuk. YEpHbIE OBIPHI B sIAPAX raJakTHK 1

197 Bcenennas. Pacimpenne Beenennoii. 3akon Xa66:ma. Teopust bonbioro B3peiBa. PennkroBoe 1
U3ITy4yeHue

128 Macmrabnas ctpykrypa Beenennoii. Metaranaktuka

129 Hepeménnsie mpodaemMbl acCTpOHOMUHU
dusnueckuil npakTUKyM 1o Teme "VMcciieoBaHue MarHUTHOTO MOJIS TIOCTOSTHHBIX MarHUTOB' UIIH

130 "HccnemoBanue cBOMCTB GeppomMaraeTukoB” uinn "MccnenoBanue NeHCTBUS TOCTOSHHOTO MarHUTa 1
Ha paMKy ¢ TOKOM"
®uznyeckuil npakTukyM 1o teme "M3mepenune cuiiel AMnepa" wnm "M3ydeHne 3aBUCHMOCTH CHJIBI

131 Awmriepa ot cuiiel Toka" nny "OnpeneneHre MarHUTHON MHAYKIIMY HAa OCHOBE NU3MEPEHUS CHIIbI 1
Amrmepa"

132 ®dusndeckuit mpakTukyM 1o teme "HccneqoBanue iBIEHUS SJIEKTPOMArHUTHONW MHYKITUU'" WA 1
"Onpenenenyre HHAYKIMY BUXPEBOTO MarHUTHOTO 1oJis"

133 ®uznyeckuil npakTukyM no teme "HccnenoBanue siBinenus camonHaykiuuu" nin "Coopka Moaenu 1
AJIEKTPOMAarHUTHOTO reHepaTopa"

134 dusnueckuil npakTHKyM 1o Teme "M3Mepenne nepuojia cBOOOAHBIX KOJICOAHUN HUTSHOTO U 1
PYXUHHOT'O MasiTHUKOB"

135 Ouznyeckuil npakTukyM no teme "[IpeoGpasoBanrie SHEPTUU B IPYKUHHOM MasiTHUKeE" 1
duznyeckuil NpakTUKyM 1o Teme "MccnenoBaHue NepeMEHHOI0 TOKa Yepe3 MOCIIE10BaTEIBHO

136 CcOoeTMHEHHBIC KOHJICHCATOP, KaTyKy u pe3uctop” wim "HcciaenoBanue paboThl HICTOYHHKOB CBETA 1
B LIETIA [TIEPEMEHHOT0 TOKa"

137 ®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne napameTpoB 3ByKOBOW BOJIHBI"

138 ®dusznyeckuil mpakTukyM 1o teme "M3Mmepenune nokazaresns npeaoMieHus ctekia unu "l[lonyuenne




n300pakeHNs B CUCTEME M3 TIOCKOT0 3epKajia U JIUH3bI"
®dusndeckuit mpakTukyM 1o teme "MccnegoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS OT
139 BeIeCTBA (Ha MpUMEPE KUIKUX JTUH3)" win "M3Mepenne poKyCHOTO pacCTOSHUS PacCEHBAOIINX
uH3"
140 ®dusndeckuit mpakTukyM 1o teme "Habmonenne qudpaknuu, uHTEpGEpEeHITUN U TTOJISIpU3AIIT
ceera"
141 ®uznyeckuil NpakTUKyM 1o TeMe "OnpeneneHue UMITYJIbca U JHEPTUH PENIITUBUCTCKUX YacTHUll (110
dororpadusm TpeKkoB 3apsHKEHHBIX YaCTHI] B MATHUTHOM I10J1e)"
142 dusznyeckuil mpakTukyM o teme "M3mepenne nocrosinuon [inanka Ha OCHOBE UCCIEA0OBaHUS
dororddexra" miu "MecnaenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOIHO/] OT HAMPSHKEHUS "
143 Ouznyeckuil mpakTukyM mo teme "MccnenoBanue crekTpa pa3pexeHHOro aroMapHOro BOJOpOia U
HU3MEpPEHHE MOCTOSTHHOM Punbdepra"
144 Ousnueckuii mpakTHKyM 1o Teme "MccnenoBanue paainoakTHBHOTO (JOHA C UCTIONB30BaHUEM
no3umetpa" uiny "M3ydeHue moriaomeHus 6eTa-4acTull A TFOMIHHEM"
Ouznyeckuil mpakTukyMm no teme "Habmronenus 3BE34HOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C
145 UCTIOJIb30BaHUEM KOMIIBIOTEPHBIX MTPHIIOKESHHUN IS ONPEICTICHHS MTOJI0KEHUS HeOECHBIX 0O BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOro MoyIapus U sipKue 3BE3IbI" min
"HaGnronenus B Teneckorn JIyHbl, TIIaHET, TYMAaHHOCTEH U 3BE3HBIX CKOTUICHH"
146 O06o01IeHre u cucreMaTu3anus 3HaHui. Ponb GU3MKN 1 aCTPOHOMHH B SKOHOMHYECKOIA,
TEXHOJIOTHYECKOH, COIMANBHON U 3THYECKOi chepax AesITeNbHOCTH YeIOBEKa
147 O060061eHre u cucreMaru3anys 3HaHui. Poiib 1 MecTo PU3UKK U aCTPOHOMHUHU B COBPEMEHHOM
HAyYHOU KapTHUHE MHpa
O06061enue u cucreMarusanus 3HaHul. Ponb ¢u3nueckoit Teopun B GopMupoBaHUH
148 MIPEACTABICHHUH O (PU3NIECKOIN KapTHHE MUPa, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PsTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE
149 O06o06mieHne u cucreMatu3anus 3Hanui o teme "Kunemarnka" 1
150 O6o00611IeHME U cucTeMaTH3amus 3Hanui no teme "Kunemaruka" 1
151 O06o0meHre U cucTeMaTu3als 3HaHui mo teme "J{lmHamuka" 1
152 O06o0menue 1 cucTeMaTr3alys 3Hannii mo teme "CraTuka TBeporo Tema” 1
153 O06o0menre u cucTeMaTr3alis 3HaHui 1Mo TeMe "3aKOHBI COXpaHEHHUs B MEXaHUKe" 1
154 O60061eHre U cucTemMaTu3anus 3HaHui 1o TeMe "OCHOBBI MOJIEKYIPHO-KHUHETHYECKOU Teopun” 1




155 O6o0061eHne U cucTeMaTu3anus 3HaHui 1o Teme "TepMmonnHamuka. TernnoBble MalIHb!" 1
156 O06o01IeHre U cucTeMaTr3alis 3HaHu| 1o TeMe ""ArperaTHble COCTOSIHUS BeniecTBa. Da3oBbie 1
nepexomsl"
157 O06001eHre U cucTeMaTu3aus 3HaHU| 10 TeMe "DIeKTpudeckoe mnose" 1
158 O6o006menne u cuctemMaru3anus 3HaHui 1o Teme "[10CTOsIHHBIN MeKTpruIecKuii TOK" 1
159 O06o01eHre U cucTeMaTr3alys 3HaHui 1Mo TeMe "TOKH B pa3IMuHbIX cpeaax” 1
160 O6o0061IeHre U cucTeMaTu3ays 3HaHui 1o Teme "MarnuTtHoe mose" 1
161 PesepBHbIi ypok. O000IICHNE B CHCTeMAaTH3allus 3HAHUH 110 TeMe "DIeKTpoMarHuTHas WHyKIus" 1
e3epBHBIA ypok. O000IeHre U cucTeMaTH3alusl 3HaH!H 110 TeMe "MexaHndecKkue KoJieOaHus
162 P 0606 "M 0 " 1
163 PesepBHbIii ypok. O600111€HNEe U cCCTeMaTU3allus 3HaHUU 110 TeMe "DIeKTpOMarHuTHbIE 1
KosneOaHus"
164 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHM 110 TeMe "MexaHU4eCcKue 1 1
AJIEKTPOMArHUTHBIE BOJIHBI"
165 PesepBHeIil ypok. O000IICHHE U cCCTeMAaTH3anus 3HaHui 1o TeMe "OnTuka"
e3epBHBI ypok. O0001IeHne U cucTeMaTh3anus 3Hanuit no teme "OCHOBBI
166 P 0606 "O CcTo"
167 PesepBHblil ypok. O60011eHHe U cucTeMaTu3anus 3HaHui o TeMe "KopnyckymsipHO-BOJIHOBOM 1
nyanuzm"
e3epBHBI ypok. O0001IeHNe U crucTeMaTH3alus 3HaHui o Teme "®u3rka aroma
168 P 0606 "® " 1
169 PeseprubIil ypok. O60011eHHE U CUCTEMATH3AIIM 3HaHUM 110 Teme "®u3nKa aTOMHOTO Spa U 1
AJIEeMEHTApHBIX YacTuil"
170 PezepBHblil ypok. O600111€HHE U ccTeMaTH3alus 3HaHUH 1o Teme "DiieMeHThI acTpopu3uku" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 knacce/ KacsssaoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe odiiecTBo «M3aaTenbcTBO
«ITpocsenienue»

» dmsuka, 11 krace/ KacesaoB B.A., O61mecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmecTBo «M3maTenbcTBO
«IIpocBenieHue»

PeimkeBny A. I1. ®usnka. 3agaunnk 10-11 xiaccel.: mocodue s
00111e00pa30BaTeNbHbBIN YUPEKICHUA.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

JIeMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (PU3UKE B CTAPIIMX KIJIACCaX CpEeIHEN
mkoibl. B 1Byx Tomax. [log pen. A. A. Ilokposckoro. [locobue mist yuurenei.
Tynpuunckuit M. E. KauecTBeHHbIC 331241 110 (PU3HKE B CPEIHEH IIIKOJIE.
[Tocobue mist yunrenei.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://kurs-sites.narod.ru

https://www.youtube.com/@FilFiz



https://kurs-sites.narod.ru/
https://www.youtube.com/@FilFiz

