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HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma no pusnke 6a30BOro ypoBHs Ha YPOBHE CPEIHETO 00IIET0 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUIM U TpeOOBAHMI K pe3yibTaTaM OCBOEHUS OCHOBHOMN
oOpazoBaTenbHON nporpammel, npeactaBieHHbx B @I'OC COO, a Takke ¢ y4€ToMm
denepanbHOil pabouel mporpaMMbl BOCIIMTAHMS M KOHLIETIMY MpenogaBaHus y4eOHOro
npeamera «duzuka» B 00pa3zoBaTelbHBIX opranuzaiusax Poccuiickonn deneparuuy,
peanu3yronmxX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

CopeprkaHue mporpaMmsl 1o (PU3MKe HAMPaBIEHO HA (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOyuatonuxcss 10-11 knaccoB npu oOydeHuMM HX (U3UKE
Ha 0a30BOM YypOBHE HAa OCHOBE CHCTEMHO-AESTENBHOCTHOTO mojaxojaa. [Iporpamma mno
¢usuke coorBercTByeT TpebOoBanusiM DPI'OC COO Kk mMIaHUPYEMBIM JIMYHOCTHBIM,
NpPeAMETHBIM W METalpeJIMETHBIM pe3yjbTaTaM OOyYeHHUs, a TaKXKe YyYHUTHIBACT
HEOOXOJIUMOCTh peai3allii  MEXIPEAMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
HAy4YHBIMH YYCOHBIMHU MpenMeTamMu. B Hell ompeaessitoTCs OCHOBHBIE IEH U3y4CHUS
¢u3MKU Ha ypOBHE cpeiHero o01ero o0pa3oBaHus, IUIAHUPYEMBbIE PE3YIbTATHIOCBOCHUS
Kypca QU3MKH: JIMYHOCTHBIE, METANIPEIMETHbBIE, IPEIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma no (pu3uke BKIIOYAECT:

IUTAHUPYEMBbIE€ PE3YJIbTaThl OCBOCHMS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B TOM
quclie MPeAMETHBIE PE3YJIbTATHI IO T0JIaM 00yUYeHUSs;

coziepkanue yueoHoro npeameta « Pusnkay 1mno rogam o0ydeHusl.

[Iporpamma o ¢u3uke MOXKET ObITh KCIIOIB30BaHA YUYUTENSIMH KaK OCHOBA JIJIS
COCTaBJICHUs CBOUX pabouux mporpamm. llpm paszpaboTke paboueit MporpamMmsl



B TEMAaTUYECKOM IJIAHUPOBAHUM JOKHBI OBITh YYTEHBI BO3MOKHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOUIUXCS y4eOHO-
METOIMYECKUMH MaTepHraiaMu (MyJIbTUMEANMHBIE TPOIPAMMBI, 3JIEKTPOHHbBIE YUEOHUKU
M 33JlaYHUKH, DJIEKTPOHHBbIE OMOJIMOTEKU, BHUPTyalbHbIC JIAOOPATOPUH, HUIPOBBIE
MPOrpaMMbl, KOJUIEKIMH LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMHU
IUJAAKTUYECKUE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUU.

[Iporpamma mno ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HHHUIMATUBY YUHUTENIEH U
NPEIOCTaBIsIET BO3MOXKHOCTh JJIsi peaju3alyy PA3TMYHBIX METOJUYECKUX MOJIXO0/I0B
K OpraHu3anuu oO0ydeHus (U3MKE NpPU YCIOBUU COXPAHEHUsI O00s3aTEIbHOM 4YacTH
COJIepKaHusl Kypca.

®du3rka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTYMAsl B KaUECTBE
y4eOHOro mpeaMmeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHUM 00
okpyxatomeM wmupe. [lkonpHbII Kypc (QU3MKHM —  CHCTEMOOOPAa3yIOIIMMAIISA
€CTECTBEHHO-HAYYHbIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3MYECKHUE 3aKOHBI JICXKATB
OCHOBE TIPOIIECCOB M SIBJICHHUM, H3ydyaeMblX XHUMHEH, Ouosorueut, Quanyeckou
reorpadgueit u actpoHomueil. VMcnonb3oBaHue W akTUBHOE MPUMEHEHUE (PU3NYECKUX
3HAHMM OMpeNeNsieT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTrWi B cdepe
DHEPIreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHUsS HOBBIX MaTEpPHATIOBC
3aJlaHHBIMU CBOMCTBaMH M Apyrux. lM3ydenwe ¢Gu3MKH BHOCHUT OCHOBHOM BKJIAJB
dbopmupoBaHue €CTECTBEHHO-HAYYHOMI KapTHUHBI Mupa oOy4Jarommuxcs, B
dbopMupoBaHUE YMEHUI MPUMEHITh HAYYHBI METOJl MO3HAHUS MPH BBIMOIHEHUH UMU
y4eOHBIX UCCIIET0OBAHUIA.

B ocHOBY kypca hu3uku 111 YpOBHS CpeTHET0 0011ero o0pa3oBaHus MOJIOKEH Pl
ueH, KOTOpble MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHUECKHU
3aBepIIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pasleNioB (PU3MKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca GU3UKUA 00BeAUHEH
BOKpYr ¢usnyeckux Teopuil. Benymum B Kypce sBiserca (QopMHUpOBaHUE
IIPEICTABICHNUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHUH, BEILIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanuzauuss NpeanojaraeT HCIOIb30BaHUE
IYMaHUTapHOTO MOTEHIMaNIa PU3NIECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3HKU
C pa3BUTHEM OO0IIecTBa, a TakKXKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMU TpodIeMaMHu.

Hoesa npuxnaownoii manpaesnennocmu. Kypc Qu3umku mpeamosiaraer 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKHX MPHIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocusayuu peanuzyercs OCPeICTBOM BBEICHHMS JIEMEHTOB COJIEpKaHUS,
MOCBSAUIEHHBIX 3KOJIOTHUECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbIC
pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke O0OCYKIEHHUs MNpoOJieM pPALMOHAIBHOIO
MIPUPOAOIIOIB30BaHUS U SKOJOTNYECKON O€30ITaCHOCTH.



Crep>XHEBBIMH JJIEMEHTaMU Kypca (HU3WKM Ha YpOBHE CpPEAHETO OOIIero
oOpa3zoBaHus ABIAOTCA  (Qu3nyeckue Teopun (PopMUpOBaHHE MpPEACTaBICHUN
O CTPYKType TMOCTpOeHUs (HU3UYECKOW TeopuHu, ponu (PyHIaMEHTATbHBIX 3aKOHOB H
MPUHITMIIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOpUH, IS ONTMCAHUS €CTECTBCHHO-HAYYHBIX SBICHHUHA U MPOIIECCOB).

CucTeMHO-AesITeNbHOCTHBIN MOIX0/] B Kypce (PH3UKHU pean3yeTcs Mpeske BCEro 3a
CUY€T OpraHu3alii 3KCIEPUMEHTAIBHOU NeATeIbHOCTH oOydaromuxcs. Jns 6azoBoro
YPOBHS Kypca (GU3HKHU — 3TO UCITOIH30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MpOrpamMmMe 1Mo (Hr3uKe 00beTUHEHBI
B OOIIUH CITUCOK YUYCHUUYECKHUX MPAKTUICCKUX pabOT. BrijieeHUE B yKa3aHHOM TIEpeUHe
7a00paTOpHBIX pPa0bOT, TPOBOAMUMBIX JJISI KOHTPOJS W OIIGHKH, OCYIIECTBISETCS
y4acTHUKaMu 00pa30BaTEIbHOTO MpOoIecca UCXOs U3 OCOOEHHOCTEH MIIAHUPOBAHUS U
ocHanleHust kabuneta pusuku. [Ipu sToM obecrieunBaeTcs OBIafeHHE 00YJAOIIUMUCS
YMCHUSIMHA  TPOBOJINTh KOCBEHHBIC HW3MEPCHHS, WCCIICIOBAHUS 3aBHCHMOCTCH
(U3HYECKUX BEJIUYHMH M IIOCTAHOBKY OIBITOB 110 TIPOBEPKE MPEAIOKCHHBIX THITIOTE3.

Bobiioe BHUMaHUE yIEAsSETCs PeIICHUIO0 PACYETHBIX U KaueCTBEHHBIX 3ajad. [Ipu
TOM JUIsl PAacyE€THBIX 3aJad MPHOPUTETOM SBISIOTCS 3aJadd C SBHO 3aJaHHON
¢u3nueckoli  MOJCNBbIO, TO3BOJIAIONIME NPHUMCHATh  HM3yYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjieia Kypca, Tak U UHTETpUPYs 3HaHUS U3 Pa3HBIX
paznenoB. J[ns KauecTBEHHBIX 3ajlad MPUOPUTETOM SBIISIIOTCS 3aJaHMs HAa OOBSICHEHHE
NpoTeKaHusi (PU3NYECKUX SIBJICHUN U MPOIIECCOB B OKPYKAIOIIEH >KU3HH, TpeOyroliue
BbIOOpa PU3NYECKON MOJIETH IJIsi CUTYAlMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBetctBUU ¢ TpebGoBaHusiMu PI'OC COO k MaTepHaIbHO-TEXHHUUECKOMY
obecnieueHHI0 yueOHOTo0 Iporiecca 0a30BbI YPOBEHb Kypca (U3UKH HAa YPOBHE CPETHETO
oOmrero o06pa3oBaHus JOJDKEH M3Yy4aThCsl B YCIOBHAX MPEAMETHOIO KaOWHETa (U3UKH
WIM B YCIOBUSAX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe PU3NKK TOKHO OBITH HEOOXOAMMOE JTa00paTopHOEe 000pYAOBaHUE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B MporpamMMme Mo (U3MKe YUYEHWYECKUX MPAKTHUUECKHUX
paboT U 1EeMOHCTpALIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanmonHoe obopyaoBanue GopMupyercs B COOTBETCTBUU C MPHHIIUIIOM
MUHUAMAJIBHON  JIOCTAaTOYHOCTH M  OOECHeYMBAEeT IOCTAHOBKY IMEPEUYUCICHHBIX
B IporpamMme mo (U3UKE KIIOUEBBIX JEMOHCTPAIMHA I MCCIENOBAHUSA H3Y4aeMBbIX
SIBJICHUN ¥ TIPOIIECCOB, YMIUPHIECKUX U (PYH/IaMEHTATbHBIX 3aKOHOB, NX TEXHUYECKHUX
MIPUMEHECHUM.

JlabopatopHoe oOopymoBaHWE IS YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00ECIIEYMBACTCS B PacUETe OJTHOTO
KOMITJIEKTa Ha JBYyX OOydJarommxcs. TemaTHdeckrue KOMIUIEKTHl J1abopaTOpHOTO
000pyI0BaHUsI JOJKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIIOTb30BaHUN aHAIOTOBBIX
1 U(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHIIC
U poBbIX JTAOOpaTOPHIl.

OCHOBHBIMH LIETISIMM  HU3y4YeHUS (U3UMKH B OO0IIEM OOpa30BaHUU SIBISIOTCS:

dbopMHupOBaHUE WHTEpECA M CTPEMJICHUS OOYYaIONMUXCS K HAYYHOMY H3YyYCHHIO
MIPUPOBI, PA3BUTHE WX UHTEIUICKTYAIbHBIX W TBOPUYECKUX CITIOCOOHOCTEHH;



pa3BUTHE TIPEICTABICHUH O HAYYHOM METOJ¢ TMO3HaHWSI W (HOpPMHUpPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yIbTaTa U3YUCHUS OCHOB CTPOCHUS
Matepuu U PyHJAaMEHTaJIbHbIX 3aKOHOB (PM3UKH;

dbopMHUpOBaHNE YMEHHM OOBSICHATD SBJICHUSI C UCIIOIB30BAaHUEM (PU3NYCCKUX 3HAHUN
Y HAyYHBIX JJOKA3aTeIbCTB;

dbopMHUpOBaHUE TIPEICTABICHUN O POJTH (PU3UKH JIJIST PA3BUTHS IPYTUX €CTCCTBCHHBIX
HayK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne HJTUX 1Ieledl  oOecrmeunBaeTCcsl pelIeHHEeM  CISAYIONINX — 3aJauB
MpoIriecce U3yyeHus Kypca QU3NKU Ha YPOBHE CPETHET0 O0IIero 00pa3oBaHus:

IPHOOPETCHUE CUCTEMBI 3HaHHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSAX, BKIIIOYAsT MEXaHUKY, MOJICKYJSPHYIO (U3HMKY, DJICKTPOJAMHAMHUKY, KBAHTOBYIO
(U3HKY U JIIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHATH TEOPCTHUCCKUE B3HAHMS IS OOBSCHEHUS
¢u3HUECKNX SBJICHWH B TIPUPOJAEC M JUIA TPHHITHS MPAKTHYCCKUX PEIICHUIB
TIOBCCTHCBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHs Pa3IMYHBIX 33/Jad C SIBHO 3aJaHHON (pu3MYecKoi
MOJIENbI0, 3aJ1ad, TI0JIPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3AaHne (U3MUECKON MOJIEIH,
aJICKBaTHOM yCJIOBHSIM 3aJ1a4W;

NOHMMaHKWe (U3MYECKUX OCHOB W MPHUHIIMIIOB JICWCTBHS TEXHHUYCCKHX YCTPOWCTB U
TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSAHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHNE METOJaMHU CaMOCTOATENFHOTO TIJIAHUPOBAHMS U MTPOBEICHUS (PU3HMUECKHUX
HKCIIEPUMEHTOB, aHAIN3a U MHTEPIpETalui UH()OpMAIUK, ONpPeeIeHUs] JOCTOBEPHOCTH
MOJTyY€HHOT'O pe3yJIbTaTa;

CO3JaHHE YCIOBUM ISl pA3BUTHUSL YMEHUM MPOEKTHO-UCCIIE0BATEIBCKON, TBOPUYECKON
JESTEIHHOCTH.

Ha u3ydenue ¢pusuku (6a30BbIH ypOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
orBoautcs 136 uacos: B 10 kmacce — 68 uacoB (2 uaca B Hememo),B 11 kmacce — 68
vacoB (2 yaca B HEJCIIO).

[Ipennaraemsiii B mporpamme o (pu3uke mepeyeHb J1a0OpaTOPHBIX U MPAKTUUECKHUX
paboT sABISAETCA PEKOMEHOBAaHHBIM, YUUTENb JIETAeT BHIOOP MPOBEACHUS J1a00OPaTOPHBIX
paboT U OMBITOB ¢ YYETOM MHIUBUAYATHHBIX OCOOCHHOCTEH 00YJarOIIMXCA.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pazgen 1. HayyHblii MeTO/ MO3HAHUSA NPUPOBI.

®usznka — pyHaaMeHTanbHas HayKa 0 npupojae. HayuHblii MeToA MO3HAHUS U METOJbI
uccnenoBaHus GU3NYECKUX SBICHUM.

OKCIEpUMEHT U Teopus B Ipoliecce Mmo3HaHus npuposl. HabmoneHnue u skcnepuMeHT
B (pusuke.

CrniocoObl u3MepeHus (pU3NYECKUX BETUYHMH (aHAJIOTOBbIE U HU(POBBIE U3MEPUTEIbHbBIE
pUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[Torpemuoctu u3mepeHuii Pu3nUecKux BeITUYuH (a0COIIOTHAS U OTHOCUTEIbHAS ).

MopenupoBanue GU3NYECKUX SBICHUHN U MPOIIECCOB (MaTepuaibHas TOYKa, a0COTOTHO
TBEPIOE TEJIO, HUJeaNIbHAA JKUAKOCTb, HACAIbHBIA Ta3, TOYEUHBIM 3apspa). [umoresa.
®uU3NYECKU 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3NYecKasi TEOpHUs.

Pons u mecto usuku B ¢GopMUPOBAHUU COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B
MPAKTUYECKOUN AEATEIBbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3Mepenune cwibl TOKa M HANpsOKEHUST B ILENU MOCTOSIHHOTO TOKAa MPU MOMOIIU
AHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HakoMCcTBO ¢ U(poBoit aboparopueit no pusuke. [Ipumepsl n3mMepeHnus PUaNIECKUx
BEJIMYMH IPU MTOMOIIH KOMITBIOTEPHBIX JTaTYMUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBMXeHUE. OTHOCUTENBHOCTh MEXaHMYECKOro ABWkeHHs. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Pannyc-BekTop MaTepuaibHONM TOYKH, €r0 MPOEKIHH HAa OCH CUCTEMBI KOOPAMHAT.
Tpaexropus.

Ilepemenienne, CKOpPOCTh (CpelHSIS CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHUE
MaTepuaibHON TOUYKH, UX MPOEKIIMHU HA OCU CUCTEMBI KOOpAHHAT. CI0KEeHUE NePEMEIICHUIN U
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE © PaBHOYCKOPEHHOE MPAMOJHUHENHOE JBHUKEHHE. 3aBHUCHUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTepUaTbHON TOYKHA OT BPEMEHH M UX Tpad UKH.

CBoOomHoe majzeHue. Y CKOpeHHEe CBOOOHOrO MmajcHus. J[BmkeHue Tena, OpOImeHHOTo
MoJ yIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH M YCKOPEHHUS MaTepualibHOU
TOYKH OT BPEMEHU U UX TPAPUKH.

KpuBonuueitnoe nBuxenue. J|BUkeHue MaTepraibHONM TOUKH 10 OKPYKHOCTH. YTJIOBas
1 JINHEWHas cKopocTh. [lepnoa u yactora obparmieHus. LieaTpoctpemMuTebHOE (HOPMATBHOE),
KacaTeJlbHOE (TAHT€HIIMAIBLHOE) U MOJIHOE YCKOPEHUE MaTepUaibHON TOUKHU.

TexHHUecKne YCTPOWCTBA M TEXHOJIOTUYECKHE MPOLIECCHI: CIUAOMETDP, IABHKECHUE
CHapsJI0B, LIEMHbIE, HIECTEPEHYATHIC U peMEHHBIEC TIEpeIaun, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.



Mojenb cucTeMbl OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XaPAKTEPUCTHUK JIBUKECHHUS.

CrniocoObl uccie10BaHus JBUKEHUH.

NnnrocTpanus npeaeabHoro nepexoaa u u3MEpeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenue aBuxeHus Tea, OpoIIeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

Hanpanenne ckopocTy Ipu ABUKEHUHU 1O OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME TTyTEW, TPACKTOPUNA, CKOPOCTEN IBUKEHHUSI OJTHOTO U TOTO K€ TEJa B PA3HBIX
CHUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padoomot, NPAKMUKYM.

N3ydenrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEIEICHUSI MTHOBEHHOW CKOPOCTH.

N3Mepenne yCKOpeHMsI MpU MNPSAMOJIMHEUMHOM PABHOYCKOPEHHOM JBHKEHUM MO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKECHUMU.

N3mepenue yckopeHuss CBOOOJHOrO TajeHus (PEKOMEHIOBAaHO MCIIOIb30BaAHUE
1udpoBoi 1abopatopun).

N3yuenne nukeHus Tea, OpoIIeHHOTO TOPU30HTANbHO. [IpoBepka rumnoressl 0 mpsMoin
MPONOPIIMOHATIBHOM 3aBUCUMOCTH MEXY TAIbHOCTHIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TEJIA.
N3ydenue nBUXEHHS Tea MO OKPY>KHOCTHU C MOCTOSHHOM MO MOJYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH MepUojAa OOpalleHHs] KOHMYECKOro MasTHHKA OT €ro
napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  HeroroHa. HMHepumanbHble  cuUcTeMbl  orcu€rta.  [IpuHiun
OTHOCHUTENIbHOCTH ["anunes. HennepuuanbHble CUCTEMBI OTCUETA (ONIPEAECIECHUE, TPUMEPHI).

Macca tena. Cuna. [lpuHumn cyneprno3uiuu CHil.

Bropoii 3akon HeroTOHA 1151 MaTepUAIbHOM TOYKH.

Tperuit 3akoH Hpr0TOHA 1Is1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAICHTHOCTh I'PaBUTALIMOHHON U MHEPTHON MacCChI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOIHOTO TAJCHHS OT BBICOTHI HaJ
MOBEPXHOCTHIO TIAHETHI M OT Teorpaduueckoil MmMpoThl. [[BMKeHUE HEOECHBIX TET U UX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJIBKEHHS W CUJIa TPEHUS MOKOS.
Koadhdumment tperns. Cuna conpoTUBICHUS TIPU ABMKCHUH TEJIa B KUJIKOCTH WUJTU Tase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIILHOTO JIBUYKECHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHHUecKne yCTpPOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: MOAIIUIHUKYA, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenue nBuxkeHUs Tell B UHEPLUUAIbHBIX U HEMHEPIHAIbHBIX CUCTEMaX OTCUETA.

[TpyHIMIT OTHOCUTEIBHOCTH.



KaueHnne nByX HUIMHIAPOB WM MIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCUTEJIbHO HEMHEPLUHUATBHON CUCTEMBI OTCUYETA.

CpaBHEHHME PABHOJCUCTBYIONIEH NMPUIOKEHHBIX K TEIY CHIJI C MPOU3BEACHUEM MAaCChI
TE€Jla Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJIHTATE B3aUMOJICCTBUS TEI.

HN3mepenne Macce no B3auMOIEHUCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U TAJICHUH.

[leHTpoOEKHBIE MEXAHU3MBI.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padoomot, NPAKMUKYM.

N3mepenue paBHOIEHCTBYIOIIECH CHUIT IPU IBHXKEHUH OpyCcKa MO0 HAKJIOHHOM TJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHM JBUKEHUS OpyCka MO HAKJIOHHOU
MJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MacChI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMalium.

N3ydenne OBMXKEHUS CHCTEMBI TEJ, CBSA3AHHBIX HUTHIO, MEPEKUHYTOM udepe3 JETKUi
0JIOK.

N3mepenne koadduiinenTa TpeHUss MO BEIWYHMHE YIJIOBOTO  Kod(dduimeHTa
3aBUCHUMOCTH Frp(N).

UccnenoBanne pABukKEeHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TI€PEeMEHHBIM
KO3 PUITMEHTOM TPEHUS.

N3yueHne NBUKEHUS Ipy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEp0€ Teno. [locTynarenbHoe U BpalaTeabHOe ABUKEHHE TBEPAOTO Tea.
MOMEHT cuIIbl OTHOCUTENBHO OcH BpamieHusd. [lineuo cumnpl. CnoxkeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teiy. LIeHTp TsxkecTH Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYUBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuuecKkne yCTpOWCTBA U TEXHOJIOTHYECKUE MPOLECCHI: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUU.

JHemoncmpayuu.

VYcoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, NPAKMUKym.

HccnenoBanue ycinoBui paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U paCUYET CUJT YIPYTOCTH.

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc MaTepuanbHON TOYKH, CUCTEMbl MaTepUalbHbIX Touek. LleHTp macc cucteMbl
MaTepUaIbHbIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

NMiynibe cuitbl M1 U3BMEHEHUE UMITYJIbCa Tella.

3aKOH COXpaHEHHS UMITYJIbCA.



PeakTuBHOE nBUKEHUE.

MoMeHT umIysnbCca MaTepUalbHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

Pabora cunbl Ha MajioM U Ha KOHEYHOM NepemenieHuu. ['paduueckoe npencTaBiceHue
pabOThHI CUJIBI.

MOIIHOCTb CUJIBI.

Kunernueckasi sHeprusi MaTepuaibHON TOUKHU. Teopema 00 U3MEHEHUH KMHETUYECKOU
SHEPrUU MaTEpPUAIILHON TOUKHU.

[ToreHmanbHble U HEMOTEHIIMANbHBIE CUIIbL. [loTeHIManbHas sueprud. [loteHunansHas
sHEeprus ynpyro aedopMupoBaHHOU NIpyKkUHBL. [loTeHIIUANBbHASI SHEPTHA Tea B OTHOPOJTHOM
rpaBUTAIMOHHOM ToJ1e. [loTeHanbpHas sHeprus Tejaa B rpaBUTAMOHHOM I10JI€ OJTHOPOHOTO
mapa (BHyTpHU U BHe 11apa). Bropas kocMuueckasi CKopocThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMIOTCHIIMAIBHBIX CUJI C U3BMEHEHUEM MEXaHWYECKOU SHEPTUU CHUCTEMBbI
Tel. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymiu ajis uaeanbHOW KUAKOCTH Kak CIIEICTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOU YHEPTUH.

TexHUuecKue yCTpOMCTBa U TEXHOJIOTUUYECKHUE MPOLECCHI: JBHXKEHUE PAKET, BOJOMET,
KOTEP, MPY>KUHHBIA MUCTOJIET, THPOCKOT, (PUTYPHOE KaTaHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

N3Mepenne MOIIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUU PaOOTHI.

BzaumMuble npeBpaleHrss KHHETUHYECKOW U MTOTEHIIMAIIBHOW SHEPTUN MPU ACUCTBUU HA
TEJIO CUJIbI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPpaKmuKym.

N3mepenne nmmyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHune cuiibl TATH, CKOPOCTH MOJIEIH DJIEKTPOMOOUIISE 1 MOIITHOCTHU CHJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEa C UMITYJILCOM CHUJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBUU.

N3Mepenne KUHEeTHYECKOW SHEPTUM TEJA 110 TOPMO3HOMY Iy TH.

CpaBHeHUE N3MEHEHHUS TOTEHIIMAIbHON YHEPTUU IPYKUHBI C PAOOTOMN CUJIBI TPEHHUS.

Omnpenenenue padOThI CUJIbI TPEHUSI TIPU IBUKEHUHU TEJIA M0 HAKJIIOHHOM MJIOCKOCTH.

Paszgea 3. MoJsekyasipHas pu3suka ¥ TepMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcHOBHbBIE TOJIOKEHUS MOJEKYIsIpHO-KHHeTHUYeckoi Teopun (MKT), ux omnbiTHOE
obocHoBanue. J{nddys3usa. bpoyHoBcKkoe nBrkeHHE. XapaKTep JBMKCHUS U B3aUMOICHCTBUS
4yacTull BellecTBa. MoJenu CTPOCHHs Ta30B, XKUIKOCTEH W TBEPABIX TEI U OOBSICHEHUE
CBOMCTB BeIllECTBA HAa OCHOBE 3TUX Mojenel. Macca u pasmepbl MOJIEKYJ (aTOMOB).
KonnuectBo BeniecTBa. [loctositnaas ABoraupo.



TennoBoe paBHOBecue. TemmepaTypa u crnocoObl €€ u3mepenus. lllkama temmnepatyp
Llenbcus.

Mopens uaeanbHOro rasa B MOJEKYJISIPHO-KMHETHYECKOW TEOPUHU: 4YacTHULBI TIas3a
JBHOXKYTCSI XaOTUUECKU U HE B3aUMOJIECTBYIOT JPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOCOIOTHAs TeMIeparypa
(wkana Temnepatyp KensBuna). 3axon [lampToHa. M3omporeccsl B HIeadbHOM Trasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe TmpeacTaBlieHUE H30IMPOLIECCOB:
U30TEpMa, U30X0pa, u3obapa.

CBs3p MEXAYy [aBICHHUEM U CPEAHENM KHUHETHYECKOM DJHEPrUel IOCTYIATEIbHOTIO
TEIUIOBOTO JIBMJKEHHUST MOJIEKYJ HUACAJIbHOIO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-
KUHETUYECKON TEOPUHU UJEATBHOIO rasa).

Cs3p  aOCONIOTHOM TeMmmeparypbl TEPMOAMHAMUYECKOHM CHCTEMBI CO CpeaHen
KHMHETUYECKOM SHEPTUei MOCTYNAaTeIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckre yCTpPOHMCTBA W TEXHOJIOTMYECKUE MPOLECCHl: TEPMOMETp, OapomeTp,
NOJIyYEHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mojenu IBUKEHUS YaCTHIl BEUIESCTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchbio pearibHOro OPOyHOBCKOTO ABUKECHUSI.

Huddy3us xugkocTen.

Mogaens onbita HTepHa.

[TpuTsirkeHne MOJIEKY!I.

Mopenu KpucTajuIM4eCKUX PemETOK.

Hab6mronenue u uccneqoBaHue U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, NPAKMUKYM.

HccnenoBanue rmpoiiecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHS IMPH TEIJIOOOMEHE
MEXIY TOpSTYEN U XOJIOJTHOM BOJIOM.

N3yyenne M30TEPMUYECKOTO TMporecca (PEeKOMEHJIOBAHO HCIOIb30BaHUE IUGPPOBOU
nabopaTtopun).

N3yueHune n30XopHOro rmnpouecca.

Nzydenune nzobapHoOro mpoiecca.

IIpoBepka ypaBHEHHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckass  (TJ[) cucrema. 3agaHue  BHEUIHUX — YCJIOBHM A
TEPMOJUHAMHUYECKOW CHCTEMBl. BHemHue u BHyTpeHHME mnapaMmerpbl. llapamerpsl
TEPMOJUHAMHUYECKOW CHCTEMBl KaK CpEIHUE 3HAYEHUs BEJIWYMH, OIHCBHIBAIOIIUX €€
COCTOSIHHE€ Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hayaio TEPMOJIMHAMHUKH. Camonpou3BosibHas penakcanus
TEPMOJIUHAMHUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopgenp WaeanbHOTO ra3a B TEPMOAMHAMUKE — CHCTEMA YPaBHEHUW: YpPaBHEHHE
MenpaeneeBa—KitaneiipoHa v BeIpaXEHUE 711 BHYTPEHHEN SHEPrUUr. Y CIIOBUSI IPUMEHUMOCTH
ATOM MOJENU: HU3KAas KOHLEHTpalWs YacTUL, BBICOKHE TEeMIIepaTypbl. BbeIpakeHue s
BHYTPEHHEW 3HEPTUU OJJHOATOMHOI'O UAEAJIBHOIO Tra3a.



KBazucratuueckue u HECTaATUUECKHUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJMHaMuKe. Beruncienue paboTel o rpaduky mpoiecca
Ha pV-nuarpamme.

Temnonepenaya kKak crnoco0 M3MEHEHHs] BHYTPEHHEH SHEPruuM TEPMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepiieHus paboThl. KOHBEKIIUS, TETIONPOBOAHOCTh, U3TyUYCHHE.

KommuectBo Temnotel. Tenno€MkocTh Tena. YaenbHas W MOJSIPHAs TEMIOEMKOCTH
BellecTBa. YpaBHeHue Mariepa. Y ienbHas TEIUIOTa CropaHus TOIuMBa. Pacyér konuuecTsa
TEIJIOTHI NpH Teronepeaayde. [lonstue 06 annadatHoM mporecce.

[lepBeiii 3ak0H TepMoIUHaMUKU. BHyTpenHss saneprus. KonnuecTBo TemioTsl U paborta
KaK MEpbl U3BMEHEHUSI BHYTPEHHEW YHEPTUU TEPMOJIMHAMUYECKONU CUCTEMBI.

BTopoii 3akOH TEpMOJUHAMUKHK [JIi PABHOBECHBIX TIPOILIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUUYECKON CHUCTEMBI MPOXOIUT €AUHCTBEHHAs ajauadara.
AOcontoTHas Temmeparypa.

BTopoii 3ak0H TepMOJIUHAMUKH 11 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO IEPEIaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tela K Ooisiee HarperoMy Oe3 kommeHcanuu (Kmaysuyc).
Heo6GpaTumMocTh IPUPOIHBIX TPOIIECCOB.

[TpuHumne! gectBus TemnoBbix mammH. KIT/.

MaxkcumanesHoe 3Hauenne KIIJI. [ukm Kapno.

DKOJIOTUYECKHE  aCMEKThl  MCIOJB30BAHMSl  TEIUIOBBIX  JABUrarene. TermoBoe
3arpsiI3HEHUE OKPYIKAIOILIEH CPEbl.

TexHu4yeckne ycTpocTBa U TEXHOJIOTHUECKUE MTPOLIECCHI: XOIOIUIbHUK, KOHIULIUOHED,
IU3ETbHBIM U KapOIOpaTOPHBIM JBUTATENH, IMapoBas TypOMHA, MOJYYEHHE CBEPXHU3KHX
TEMIIEpATyp, YTWIN3alUsd «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHUEM TEIJIOBOIO Hacoca,
YTHJIU3AIUS OMOOPTraHWYECKOTO TOTUIMBA JIJISl BEIPAOOTKHU «TETIOBOI» U IEKTPOIHEPTHH.

JHemoncmpayuu.

N3menenne TeMnepaTypbl IpH ainadaTHIECKOM PaCIIUPEHUH.

Boznyuinoe oruuso.

CpaBHeHUE yAEIbHBIX TEILIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUH.

HccnenoBanne annabaTHOTO MpoIecca.

KomrbrorepHbie MOIENN TENIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomaol, npaKmuKym.

N3mepenne yaenbHON TEIIOEMKOCTH.

HccnenoBanne nporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aanadbaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPBI
KUIICHHS KUJKOCTEN.

Tema 3. Acpecammnvie cocmoanusn eeuiecmea. Dazoevie nepexoonl.

[TapooOpazoBanne u KoHAeHcamus. VcmapeHue W KuIleHHWE. YJenbHas TerioTa
napooOpa3oBaHusl.

Hacepiiennble 1 HeHachllleHHbIE Tapbl. KauecTBEHHass 3aBUCUMOCTH IUIOTHOCTH H
JABJICHUSI HACBILLIEHHOTO Mapa OT TeMIEPaTyphl, KX HE3aBUCUMOCTh OT 00BEMA HACBIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT JIABJICHHUS B )KUIKOCTH.



Bnaxnocts Bo3ayxa. AOGCOMIOTHASI U OTHOCHUTEINIbHAS BIIAYKHOCTb.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHU3Z0TPONHUS CBOMCTB
KkpuctaiioB. [naBnenue u kpuctammzanus. Y AeibHas TersoTa miasineHus. Cyomumanus.

HNedbopmanuuu TBEpAOTO Tena. Pactsxenue u cxarue. Casur. Moayne HOura. I[penen
yOopyrux aedopmariuii.

TemnnoBoe pacmupeHue KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U TUHEHHOE pACIIUPEHHE.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYMHA TETJIOBOT'O PACIIUPEHUS
Tes (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPruMn B (Pa30BBIX MEPEX0OaxX.

VYpaBHeHHE TENIOBOrO OajiaHca.

[ToBepxHocTtHOe  HaTspkeHue.  KodpdhuIMEHT  MOBEPXHOCTHOTO  HATSHKCHUSI.
Kanunnspusle siBnenud. [{aBieHue noj UCKPUBIEHHONW MOBEPXHOCTHIO KUJAKOCTU. Dopmyiia
Jlamutaca.

TexHUuecKkue YCTPOWCTBA M TEXHOJIOTMYECKHUE TMPOLECCHl: KUIKUE KpPUCTAJUIBI,
COBpPEMEHHBIEC MaTEpHUaJbI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CgolicTBa HACBHIILIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XKEHHOM J1aBJICHUM.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHI C MBUTBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumnsipasie sBieHusI.

Mopenn HEHbIOTOHOBCKOM HKUIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunasr nepopmaruii.

Habmronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TETIOTHI TUIABICHUS JIbJA.

N3ydeHne cBOMCTB HACHILIECHHBIX ITAPOB.

N3mepenue abconOTHON BIaKHOCTH BO3/1yXa U OLIEHKA MacChl apoB B IOMEILICHUH.

N3mepenune kordunimeHTa IoOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenue moayns FOwra.

HccnenoBanne 3aBucuMocTH AehOpMAIIMN PE3UHOBOTO 00pas3la OT MPHUIOKEHHOH K
HEMY CHJIBI.

Pa3znen 4. DinekTpoauHaMuUKaA.

Tema 1. dnexkmpuueckoe no.e.

DJIeKTpU3alus Tell U €€ MPOSBICHUS. DICKTPUUECKUN 3apsa. JIBa BUIa SIEKTPUUECKUX
3apsa0B. [IpOBOHMKH, TUAJIEKTPUKU U MOJTYNPOBOAHUKHU. DIIEMEHTAPHBIN 3JIEKTPUYECKUI
3apsid. 3aKOH COXPAaHEHUS JIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.



Onekrpuueckoe noJie. Ero neicTBue Ha 3JEKTPUYECKUE 3apsiibl.

HanpsoxénHocts snexktpuyeckoro mnonst. [IpoOGHbiil 3apsn. JluHuM HanpsbkEHHOCTH
ANEKTPUYECKOTO NoJIA. OTHOPOAHOE IIIEKTPUUECKOE TTOJIE.

IToTeHIMaNmBbHOCTH JIEKTPOCTATHYECKOTO MOJIA. Pa3HOCTh MOTEHIMATIOB U HAIPSKEHUE.
[loreHunanbHas  sHeprus  3apsaa B dJeKrpoctatmyeckoM — nose.  [loreHumman
ANEKTPOCTATUYECKOrO0 MoJisA. CBA3b HANpPSKEHHOCTH MOJS W PA3HOCTH MOTEHIMATIOB IS
ANEKTPOCTATUYECKOTO MOJIA (KaK OJTHOPOIHOTO, TAK U HEOJTHOPOIHOTO).

[IpyHIMN CyNIEpO3UIUHU dIEKTPUUECKUX TOJIEH.

[lone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHOM cdepsl. [lone paBHOMEPHO
3apspKEHHOTO 1o 00bhEMY miapa. Ilone paBHOMEpHO 3apsiKEHHONW OECKOHEYHOM TIOCKOCTH.
KapTunbl muHMi HANPSXKEHHOCTH 3TUX MOJIEH U SKBUMOTCHIUAIBHBIX MOBEPXHOCTEM.

IIpOBOAHUKH B DIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPS/IOB.

JIMDNEKTPUKU B DJIEKTPOCTATHYECKOM ToJie. JludnekTpudeckass MNPOHULIAEMOCTh
BEILECTBA.

Konnencatop.  DneKTpOoEMKOCTh  KOHJEHCATOpa.  DJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHoe  coeauHeHne  KoHaeHcaTopoB. [lociegoBaTenbHOE  COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

JIBM>KEeHHE 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUYECKOM TIOJIE.

TexHu4yeckne ycTpoicTBa U TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPOCKOI, FIEKTPOMETP,
ANEKTPOCTATUUECKAs 3aIUTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB, KOHAEHCATOPHI, reHepaTop Ban
ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M IPUHIUIT JEUCTBUS IEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUUECKOE TI0JIE IBYX 3apSKEHHBIX ILIACTHH.

Mogens a5ekTpocTaTideckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B DJIIEKTPUUYECKOM IOJIE.

DneKTpocTaTuyecKast 3aluTa.

Y CTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSSHHON U ITEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOIIAAM IUIACTHH,
PACCTOSHUASL MEXAY HUMU U JUAIEKTPUYECKON IPOHULIAEMOCTH.

OHeprust 3JEeKTPUYECKOT0 NOJIS 3apsHKEHHOIO KOHJIEHCATopa.

3apsiika U pa3psiKka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit skcnepumenm, n1abopamopnsie padbomul, nPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apsKEHHBIX TEll.

Habnrogenne mnpeBpaiieHus: SHEPIHMM  3apsDKEHHOIO  KOHAEHCAaTopa B 3HEPIUIO
W3JIy4EHUS] CBETOAMO/A.

N3ydenune nporekanus TOKa B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTM MOTEHUMANIOB (HAOpPSDKEHHUsS) MPU  MOCIEA0BATEIBHOM
COEIMHEHNN KOHJIEHCATOPOB.

HccenenoBanue paspsiaa KOHAEHCATOPA Yepe3 pe3ucTop.



Tema 2. Ilocmoannblil I1eKMpUYeCcKUuil MoK.

Cuna Toka. IlocTosiHHBIN TOK.

YcnoBusi CylIECTBOBAaHHS ITOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxenne U u 3J1C &.

3axkon OMa [11 y4acTKa LEnu.

DIEKTPUYECKOE  CONPOTUBIEHHUE. 3aBUCHUMOCTb  CONPOTHUBIEHUS  OJHOPOAHOTO
IIPOBOJIHUKA OT €r0 JUIMHBI M IUIOUIAJU IMONEPEYHOTO CEYEHUsS. Y JEIbHOE CONPOTUBIICHUE
BEILIECTBA.

IlocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COCIWHEHHE INPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX eKkTpudeckux eneil. [lpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MONIHOCTB 3JIEKTPUYECKOT0 TOKa. TernoBas MOIIHOCTb, BbIAEISIEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHME HCTOYHMKA TOKa. 3akoH Oma s TOJHOHU
(3aMKHYTOI) 7eKTpUUecKoi 1ienu. MouHocTh HCTOYHUKA ToKa. KopoTkoe 3ambikaHue.

KonzeHcaTop B ey NOCTOSHHOTO TOKA.

TexHuyeckne ycTpOCTBA M TEXHOJOTMYECKUE MPOLIECCHI: AMIEPMETP, BOJBTMETD,
peocTar, CUETUUK DIIEKTPUUYECKON IHEPTUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HanpsiKEHUsI.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKAa OT HANpSKEHUS MU PE3UCTOPa, JIAMIIbI
HaKaJIUBaHUS U CBETOIHMOIA.

3aBUCHMOCTh CONPOTUBIICHUS UUJIWHIPUYECKUX MNPOBOJHUKOB OT JUJIMHBI, IUIOIIAAU
NONIEPEYHOr0 CEUEHUS U MaTepurara.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBICHUS TPU MOCTOSHHOM
HaIPSKEHUU.

ITpssimoe n3mepenne D/]C. KopoTkoe 3aMblkaHUE rallbBAHUYECKOTO JIEMEHTA U OIIEHKA
BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0OsI coeTMHEHUsST HCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEKTY MOI0CAMHU HCTOYHUKA TOKA OT CHJIBI TOKA
B LICTIN.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padomot, npaKmMuKym.

HcenenoBanne CMEMIaHHOTO COCIUHEHMS PE3UCTOPOB.

N3Mmepenne yaenpHOro CONpoOTUBICHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JJIS1 JIaMITbl HAKAJIMBAHUSL.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JDJIC ranbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH NIpHU
KOPOTKOM 3aMBbIKaHUU.

HccnenoBanne pa3HOCTH NOTEHIUAIOB MEXK 1Y ITOJIKOCAMU UICTOYHUKA TOKA OT CUJIbI TOKA
B LICTIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.



DIIEKTpUYECKass MPOBOJUMOCTh PA3JIUYHBIX BEMIECTB. JIEKTPOHHAS IMPOBOJUMOCTH
TBEPABIX METAUIOB. 3aBUCHUMOCTb  CONPOTHUBJIEHUS METAIUIOB OT  TEMIEPATypBhI.
CBepxXnpoBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA JIEKTPOHHBIX ITYUYKOB.

[MonynpoBoguuku. COOCTBEHHAass M NPUMECHAs MPOBOJUMOCTH TMOJYTPOBOTHUKOB.
CaoiicTBa p—n-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUUYECKUN TOK B DJIEKTPOIUTAX. DJIECKTPOJIUTHUYECKAS AUCCOUMAIUA. DIICKTPOIIU3.
3akonbl Dapanes 15 SIEKTPOJIN3A.

OneKkTpuueckuid TOK B rasax. CaMOCTOATENbHBIA W HECAMOCTOATENBHBIN pas3psii.
Paznuunbie TUIIBI camoCTOATENBHOTO paspsaa. Monnus. [1na3zma.

TexHUuecKkue YCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHUE: Ta30pa3psiAHbIE JIaMIIbI,
ANIEKTPOHHO-JTy4YeBas TPyOKa, MOJTYNPOBOJHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, PoToMO,
CBETOJMOJI, TaJlbBaHUKA, paQUHUPOBAHHUE MEJAH, BBHITIJIABKA AQIFOMUHUS, DJIEKTPOHHAs
MHUKPOCKOITHSI.

Jemoncmpayuu.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

ITIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHblI 25ekTpoausa dapanes.

HckpoBoii paspsa ¥ MPOBOJAUMOCTD BO3AyXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U TTOJTYITPOBOJHUKOB.

ODHOCTOPOHHSSI IPOBOJAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Hab6nronenue snekrpoinusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHL.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKNH MPAKTHKYM.

CnocoObl  u3MepeHus (PU3NYECKUX BEIWYMH C UCIHOJBb30BAaHUEM aHAJIOTOBBIX U
U (GPOBBIX U3MEPUTEIHHBIX TPHUOOPOB M KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM. AOCOITIOTHBIC
U OTHOCHUTENbHBIC TOTPEIIHOCTH U3MepeHud ¢u3ndeckux BenuuuH. OIeHKa TpaHUIl
MIOIPELTHOCTEN.

[IpoBenenne KOCBEHHBIX H3MEPEHUM, HWCCICAOBAHUM 3aBHUCHUMOCTEH (PU3MUECKHUX
BEJIMYHH, IPOBEPKA MPEITIOKEHHBIX THIIOTE3 (BEIOOP M3 pabOT, OMMCAHHBIX B TEMATHYECKUX
paznenax «Y4eHHUECKH SKCIIEPUMEHT, TaOOpaTOPHbIE pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIE CBSA3H.

Nzydenue kypca dusnku yriay0aéHHOro ypoBHs B 10 Ki1acce oCyIIECTBISIETCS C YUETOM
COJIepPKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMW MaTeMAaTUKH, OWOJIOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Mexcnpeomemnvie ROHAMUA, C6AZAHHDBIE C UZYUEHUEM MEM 0008 HAYUHO20 NOZHAHUA:
SBJICHUE, HAay4YHBIM (akT, runoresa, pu3nueckas BEIWYUHA, 3aKOH, TeOpus, HAOJIOJCHUE,
JKCIIEPUMEHT,  MOJEJIMPOBAHHE, MOJENb, HW3MEPEHHE, IMOrPEIIHOCTH  W3MEpPEHUH,
MU3MEpUTENbHBIE TPUOOPHI, UPPOBask T1a00PATOPHSI.



Mamemamuxka: pelnieHHe CUCTeMbl YypaBHeHUW. JluHeiiHas QyHkuus, napaloina,
runepOosia, ux rpadukd U CBOMCTBA. TPUrOHOMETpUYECKHE (PYHKIMHU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. BEKTOPBI M UX MPOEKIUU
Ha OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Bbuonozusa: mexannueckoe IBMKEHHUE B )KUBOU pUpoje, AUPdy3ust, 0cMOC, TEMI00OMEH
KUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYXKAIOIIed  cpeabl, YTUIU3alus
OMOOPraHNYECKOTO TOILIMBA JIs1 BEIPAOOTKHU «TEIJIOBOM» U 3JIE€KTPOIHEPTUH, TOBEPXHOCTHOE
HATSKEHUE U KallWJUISIPHBIE SIBJICHUS B IPUPOJIE, JIEKTPUUECKUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpPHAs Macca, MOJIy4eHUE HAaHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, KUIKOCTEN
U Ta30B, JKUJKHE KPHUCTAILIbL, SJCKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs
JUCCOLIMALINS, TaJIbBAHUKA, SJIEKTPOHHAST MUKPOCKOIIHSL.

TI'eozpaghusn: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocusa: npeodbpa3oBaHue JBUKEHUMN C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CyXOTO
U KUAKOTO TPEHUST B TEXHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHIITEWH, pelérdyarbie
KOHCTPYKIIMH), HCIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXAHMKH B TEXHUKE (THPOCKOIL,
BOJOMET W JIpyrue), JABUTaTelb BHYTPEHHErO CropaHusi, mnapoBas TypOuHa, OBITOBOIA
XOJIOIUIBHUK, KOHJIUIIMOHEP, TEXHOJOTHUU TOJYYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM
qyclie HAaHOMAaTepHaloB, MU HAHOTEXHOJOTUHU, DJEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, ra30pa3psAHbIEC JTAMIIbI, MTOJTYNPOBOIHUKOBBIE MPUOOPHI, ralbBaHUKA.

11 KIJACC

Pasznen 4. JinekTrpoauHaMuKa.

Tema 4. Mazcnummnoe none.

BzaumopericTBrEe MOCTOSSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE IMoOJIE.
Bekrtop MarauTHOM wuWHAyKOWW. I[IpuHOWn cyneprno3vnuyM MarHUTHBIX ToJjeu. JIluaum
MarHMTHOW MHIYKITUU.

MarauTHoe 10J€ MPOBOJHUKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKH U KPYTrOBOTO
BUTKa). OnbIT OpcTeaa.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjleHHE M MOAYJb. JIBH)KEHHE 3apsyKCHHOW YacTHIBI B
OJTHOPOJHOM MarHuTHoM noiie. Pabora cuibl Jlopenna.

MarunurtHoe 1ojie B Beniectse. @eppoMarHeTuky, rnapa- u JTHaMarHeTUKH.

TeXHUYEeCKHe yCTPOMCTBA M TEXHOJOTHYECKHE MPOILECCHI: MPUMEHECHUE MOCTOSIHHBIX
MAarHUTOB, AJIEKTPOMATHUTOB, TECTEP-MYJIbTUMETP, DJICKTPOABUTATENIh SIKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KaprnHa nwHWE WHIYKOIMH MarHUTHOTO TIOJIS ITOJIOCOBOTO W ITOJKOBOOOPA3HOIO
MOCTOSTHHBIX MarHUTOB.

KaptuHa nuHMNA MarHUTHOM HWHAYKIWUA MOJS JJIWHHOTO MPSIMOTO IMPOBOAHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHUKA, KATYIIIKK C TOKOM.

B3aumopericTBre 1ByX MPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JelictBue cwibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue aBuxKeHUs MyyKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[lpuHuun AEUCTBUS  DJIEKTPOU3MEPUTENIBHOTO TPUOOpa MarHUTORJIECKTPUUECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomolt, NPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie CBOMCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3ydenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHAYKIIUM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomaznumnan uHOYKyus.

SIBneHne 3MeKTpOMAarHUTHOW MHAYKUWHU. [IoTOK BekTOpa MarHuTHOM MHAYyKIuu. DJC
WHJYKIUU. 3aKOH 3JIEKTpOMarHuTHOM MHAykuuu Dapanes. BuxpeBoe alneKTprUiecKkoe moJie.
Toku ®Oyko.

OJIC uHAYKIUK B IPOBOJHUKE, IBUAKYIIIEMCSI B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTHM B I€NU IOCTOSHHOTO TOKa. SIBieHue
camonHAyKuuu. JJC caMOMHIYKIIUY.

DHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: HWHAYKIUOHHAS I€Yb,
COJICHOHU/I, 3allluTa OT JIEKTPU3ALMHU TEJl IIPU ABUKEHUH B MATHUTHOM I10JI€ 3€MJIH.

JHemoncmpayuu.

HaOmronenne ssBeHus 3JIeKTPOMAarHUTHOW WHITYKITUH.

UccnenoBanne 3aBucumoctd J/JC MHAYKUUH OT CKOPOCTHM U3MEHEHHS MarHUTHOTO
MOTOKA.

[TpaBuiio Jlenna.

[Tamenne MarauTa B aJIOMHHUEBOM (MEeIHOW) TpyOe.

SIBieHre CaMOMHIYKIIHH.

UccnenoBanue 3aBucumoct IJ[C caMOMHIYKIIMKM OT CKOPOCTU U3MEHEHHUS CHIIbI TOKa
B LICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.

Onpenenenne MHAYKIMA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoJIenu AIEeKTPOMAarHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

KonebarenvHas cuctema. CBOOOIHBIE KOJIEOAHUS.

lapmonnueckue  konedanusi. KuHemaTmyeckoe U JUHAMHYECKOE  OIKCAHUE.
DHepreTuyeckoe oMnucaHue (3aKOH COXpaHEHUs MeXaHU4YecKoM »sHepruu). BwiBon



JUHAMUYECKOTO OINUCAaHUA TapMOHUYECKHX KOJI€OAaHMH U3 UX DOHEPreTUYecKoro u
KMHEMAaTUYECKOTO OITUCAHUS.

Ammnutyna u gaza konedanuil. CBsizb aMIUTUTY Il KOJIEOAHUN UCXOJHOM BETUYUHBI C
aMIUTUTYJaMU KoJeOaHuil €€ CKOPOCTH U YCKOPEHHUS.

Ilepuonq wu wyactota koneOanuit. Ilepuoxg Manmbix  CBOOOJHBIX — KOjeOaHUM
MaTeMaTu4eckoro MastHuka. [lepnoa cBoOOAHBIX KOJI€OAHUN MPYKUHHOTO MAsTHUKA.

[lonsTne o 3aryxarowmux KosneOaHuAX. BbIHyXIeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBasi. BnusiHue 3aTyxaHusi Ha BUJ PE30HAHCHOW KpUBOU. ABTOKOJIEOAHMS.

TexHuyeckne ycTpoHCTBAa M TEXHOJOTMYECKHUE IPOLIECCHI: METPOHOM, YaChl, KadyelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJaeOaTeIbHOrO IBUKEHHUS.

HaGnrogenne He3aBUCMMOCTH TME€pUOJa MajiblX KoJieOaHMH Trpy3a Ha HUTH OT
aMILTUTY B

HccnenoBanue 3aryxarommx KojeOaHW UM 3aBUCUMOCTH IEpUOJia CBOOOJHBIX
KoJieOaHUN OT COMPOTUBIICHHUS.

HccnenoBanne kojebaHWil rpy3a Ha MAacCHMBHOM MNpYXHHE C IENbIO (POPMUPOBAHUSA
npescTaBieHuit 00 uaeanbHOW MOAENH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHEHHUS SHEPTHH NMPHU KOJIEOAHUIX IPpy3a HA MPYKUHE.

HccnenoBanue BbIHYKICHHBIX KOJICOaHUM.

Hab6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue neproia CBOOOIHBIX KOJIeOaHUI HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS TEla B X0/€ KOJIeOaHU Ha YIIPYTroM MoJIBECe.

N3yueHne NBUKEHUSI HUTSIHOTO MasTHUKA.

[IpeoGpazoBanue YHEPTUU B MIPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummnsle Ko1e0AHUA.

Konebarenpubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJIEOAHUS B HUACATHHOM
kosebaTenibHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTY[BI 3apsiia KOHAEHCATopa C
aAMIUTUTYJIOM CUJTBI TOKA B KOJIEOATEIHHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTHH B UJCATHHOM K0JIeOaTeIbHOM KOHTYpE.

3aryxamomniue dJIEKTPOMarHUTHbIE KoyieOaHUs. BBIHYKIECHHBIE 3JIEKTPOMArHUTHBIC
KoJeOaHwmsl.

IlepeMennblii TOK. MOIIHOCTh MEPEMEHHOrO TOKA. AMIUIMTYJHOE WU JEHCTBYIOIIECE
3HA4YeHHE CUJIbl TOKA U HANIPSDKEHUS TIPU pa3nuyHON (opMe 3aBUCUMOCTH MEPEMEHHOTIO TOKa
OT BPEMEHU.

CuHycouJanbHbli  MEpeMEHHbIH TOK. Pe3ucrtop, KOHAEHCATOp U  KaTyllka
MHIYKTHBHOCTH B IIENIM CHHYCOMJAIBHOTO NEPEMEHHOIO TOKa. Pe3onanc TokoB. Pe3oHaHc
HANPSKEHUMN.

Nneansubiit Tpanchopmartop. [IponusBoacTso, nepenaya u noTpedaeHUue dIEKTPUIECKON
DHEPIHH.



DKOJIOTMYECKHE PUCKU MPU IPOU3BOJACTBE dIEKTpodHEPTrUuM. KylbTypa UCnoIb30BaHNS
AIEKTPOIHEPTUH B IOBCEIHEBHON KU3HU.

TexHUYecKne YCTPOWCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: DICKTPUUYECKUM 3BOHOK,
reHEpPaTOp MEPEMEHHOT0 TOKA, TUHUU IJIEKTPOIEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOTbl CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuniorpaMMsbl 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

['eneparop He3aTyxaroUIMX 3JEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMAarHUTHOTO TEHEPATOPA.

BoIHyX1IeHHbIE CUHYCOUAAIbHbIE KOJICOaHusl.

Pesucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH IEPEMEHHOIO TOKA.

Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU HHIYKTUBHOCTU U
KOHJIEHCATOpa.

YeTpoicTBO M PUHIIUIL ISWCTBUS TpaHcdopMarTopa.

Mogenb JIMHUM 3JIEKTPONEPEIAUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3yuenne Tpancdopmaropa.

HccnenoBanne nepeMEeHHOr0 TOKA YEPE3 MOCIEA0BATENBHO COEAMHEHHBIE KOHEHCATOD,
KaTyLIKy U PE3UCTOP.

Hab6nrogenue 35eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B I[EMU NIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpOMaAZHUMHbLE 60JIHbL.

MexaHnuecKue BOJIHBI, YCIOBUSI UX pacrpocTtpaHeHus. [lonepeuHble U MpOIOIbHBIE
BOJIHBL [lepron, ckopocTs pactipocTpaHeHus U JJMHA BOJIHBI. CBOMCTBAa MEXaHUUYECKUX BOJIH:
OTpa)KeHHE, MpesIoMIIeHNE, HHTephEepeHITUS U TUPPAKITHS.

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

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYUYEHUS AJIEKTPOMArHUTHBIX BOJH. B3auMHas
OpHMEHTALIMS BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)k€HUE, TMpPEeJOMIICHUE, MOIspU3alus,
uHTEpPEpeHIHs U TUu(paKITus.

[IIkana 37€eKTpOMarHuTHBIX BOJIH. [I[puMeHEeHne 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIeBUIeHU. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MTPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
pagap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3BykoBas
JIMAarHOCTUKA B TEXHUKE U MEJUIMHE.

Jemoncmpayuu.

OOpa3oBaHue U pacIpoOCTPaHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHUIA.



HaOntonenue otpakeHus U MpesIoMIICHUS MEXaHUYECKUX BOJIH.

HaOnronenune uatepdepeHnu u 1uppakiui MeXaHu4eCKUX BOJH.

AKYyCTUYECKHI pPE30HAHC.

CgolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaOnronenue cBsi3u TPOMKOCTU 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM U 4YacTOTOMU
KOJIeOaHUI.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)XXCHUE, IMPEIOMIICHHUE,
noJispu3anus, 1udpaxius, HTepdepeHuns.

O6HapyxeHue nH(ppakpacHOTO U yJIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padoomoit, nPAKMUKYM.

N3ydenne napaMeTpoB 3BYKOBOW BOJIHBI.

Nzydenune pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonTMHEWHOE pACIIPOCTPAHEHUE CBETA B OJHOPOJIHOM cpene. JIyu cBera. ToueuHbI
UCTOYHUK CBETAa.

OTtpaxkenue cBera. 3aKOHBI OTpakeHUs cBera. [locTpoeHne M300pakeHUil B MIOCKOM
3epkasie. Cpepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKkOHBI MpPENIOMJICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTesb npeomiieHus. [IocTOSHCTBO 4acTOTHI CBETa U
COOTHOUIEHHWE JUIMH BOJIH [IPU NEPEX0JI€ MOHOXPOMATUUECKOr0 CBETA YEPE3 TPAaHUILy pa3ielia
IBYX ONTHYECKUX CPEJ.

Xon nmyueit B nmpuzme. Jlucniepcus cBeta. CroxkHbIN cocTaB Oemoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHblil yroil OJIHOTO BHYTPEHHETO OTPaKEHUS.

Cobuparome u pacceuBaromue JTuH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTH ()OKYCHOTO PACCTOSIHUS TOHKOH cpepruecKon
JIMH3BI OT €€ TEOMETPUHU U OTHOCUTEIIBHOTO MTOKA3aTeNs MPEJIOMIICHHUSI.

dopMyJia TOHKOM JIMH3bL. Y BEJIMYECHHE, JaBA€MOE JIMH30M.

Xon ny4da, NPOLIEANIEr0 JUH3Y MOJ MPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM ONTHYECKOU
ocu. ITocTpoeHune n300paKeHU TOYKU M OTPe3Ka MPSMONU B COOUPAIOIINX U PACCEHBAIOIINX
JIMH3aX U UX CHUCTEMAX.

OnTuueckue mpubdopsl. Paspematomas cnocoOHOCTh. ['1a3 kak onTryeckasi cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. WHTepdepenmus cBeta. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAONIOICHUSI MAaKCUMyMOB W MHUHUMYMOB B HWHTEpPGEpPEHIIMOHHONW KapTUHE OT JIBYX
KOT€PEHTHBIX HCTOYHUKOB. [Iprmeps! kitaccnyeckux MHTEP(PEpEeHITMOHHBIX CXEM.

Hudpaknus csera. [Audpaknmonnas pemérka. YciaoBue HAONIOACHUS TJIaBHBIX
MaKCUMYMOB IpH MaJIEeHUH MOHOXPOMATHUYECKOTO CBETa Ha TUPPAKIUOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHuuecKkne yYCTpPOMCTBA M TEXHOJOTMYECKHME MPOLECCH: OYKH, JIyla, MEPUCKOII,
dboToanmnapar, MUKPOCKOII, MPOEKIMOHHBIM amnmapar, MPOCBETICHUE OINTUKH, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npenoMieHus CBETa.

HaOntoenue nojiHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne Xo0Ja CBETOBBIX IMYYKOB 4YE€pe3 IUIOCKOMAPAIJIEIbHYIO IUIACTUHY H
pU3My.

HccnenoBanue cBOWCTB U300paKeHU B JIMH3AX.

Mojgenn MUKpOCKONa, TEIECKOIA.

Habmntonenune nuatepdepeHnn crera.

Ha6nronenue 11BETOB TOHKUX IMJIEHOK.

Habmronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEIETKY.

HabGmronenne nudpakiimiOHHOTO CIIEKTpa.

Ha6nronenue nucnepcuu cBera.

Hab6nronenue nonsipuzanuu cBera.

[TpumeHenune noasipoua0B I U3YUEHUS] MEXaHUYECKUX HAMPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomolt, NPAKMUKYM.

N3Mmepenue nokasarensi NPeIoOMIICHUS CTEKIIA.

Uccnenoranue 3aBuCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BEIIECTBA (Ha IPUMEPE KUIKUX
JIUH3).

N3mepenue HoKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomyuenne n300pa’keHUs B CUCTEME U3 IUIOCKOTO 3€pKaJia v JINH3BI.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6mronenune nudpaxiuu, nHTEpdEpEeHIINN U MOJIIPU3AINH CBETA.

N3yueHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIICKTPUKA.

N3yuenue nnaTepdepeHinm J1a3epHOTro U3TyUYCHUS HA IBYX IIETISAX.

Habmronenne aucnepcun.

Habmronenne u ucciaegoBanue qudpakiimoHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tony4yeHue ciekTpa U3Iy4EHUSI CBETOAMO/IA TIPH MOMOIIH TU(PPAKIIMOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI crienMAILHON TEOPUN OTHOCUTEJIBbHOCTH.

['panuLBI MPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH. [IocTynaTel ciennanbHOW TEOpHUU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBai. IIpeoOpasoBanusi Jlopenma. VYcmoBue
NPpUIMHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU U COKpaIIECHUE
JUTVHBI.

DOHeprusi U UMIYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBs13b MaccChl C SHEPTUEN U UMITYJIILCOM PEIISITUBUCTCKON YaCTHUIbI. DHEPIUS TOKOSI.

TexHHUecKne yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIC NMPUEMHHUKH,
YCKOPUTENU 3apSKEHHBIX YaCTHLL.

VYyeHnueckuit 3KCEPUMEHT, J1a0OPaTOPHBIE paOOThI, MPAKTUKYM.

Ornpenenenue UMIYJIbCa U SHEPTUU PEISATUBUCTCKUX YacTull (1o ¢poTorpadusiMm TpeKoB
3apsKEHHBIX YACTUIl B MATHUTHOM TIOJIE).

Pazgen 7. KBanToBas pusuka.



Tema 1. Kopnyckyaapno-6011060i1i oyaausm.

PaBHOBecHOEe TerIoBOE H3NydYeHUE (M3NydeHUE aOCOJIIOTHO UYEPHOro Teja). 3aKoH
cMmenieHus Buna. ['unoresa [limanka o kBaHTax.

®OTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®oroaddext. OnbiThl A. I'. CTonerosa. 3akonsl potorpdexra. YpaBHeHne DUHIITEHA
st pororddexra. «Kpacnas rpanuna» gorosddexra.

JlaBneHue cBeTa (B 4YaCTHOCTH, JAaBJIEHHWE CBETa Ha aOCOJIOTHO MOTJIONMIAIONIYI0 U
a0COJIFOTHO OTpaxarolyro noBepxHocth). OnbiThl [1. H. Jlebenena.

BousiHoBeie cBoMcTBa yactul. Bonubl ne bpoiuts. JlnnHa BoiaHb! A¢ bpoiind u pasmepsl
objacTu JIOKaNW3aluu JBIDKyIIEHcs dacTullpl. KopmycKylsipHO-BOJHOBOM  JIyaliu3M.
Judpakius 37eKTPOHOB HA KpUCTAIIJIAX.

Cneunduka wu3mepeHuit B  mukpomupe. CoOTHOIIEHHS — HeompeaeaEHHOCTeN
I'eiizenbepra.

TexHudyeckue yCcTponCcTBa U TEXHOJIOTUYECKHUE MPOIECCHI: CIIEKTPOMETP, (hOTODIEMEHT,
¢dboTOIaTUNK, TYHHEJIbHBIM MUKPOCKOII, COJTHEYHAasi 0aTapesi, CBETOIUOI.

Jemoncmpayuu.

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHero (hoTodddekra.

HccnenoBanne 3aBUCUMOCTH COTIPOTUBIICHUS MOTYTPOBOTHUKOB OT OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Uccnenosanue Gporopesucropa.

Nzmepenue noctostHHo [lnanka Ha ocHOBe uccienoBanus pororddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAINPSKECHHUS.

Tema 2. Qu3uxka amoma.

OneITHI IO UCCTIEAOBAHUIO CTpOoeHUs aroma. [lnanerapuas mozaens aroma Pezepdopaa.

[Toctymarel bopa. M3nydenue u norsiomeHrne GOTOHOB MPH MEPEX0Jie aToMa C OJTHOTO
YPOBHS SHEPTUU HA APYTOM.

Buasl ciektpoB. CriekTp YpOBHEW 3HEpTrUH aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYXJEHHOE U3JTyueHune cBeta. Jlazep.

TexHHuecKkne yYCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAJIBbHBIM aHAIU3
(cmekTpocKoI), Ja3ep, KBAHTOBbI KOMIIBIOTEP.

Jemoncmpayuu.

Mogens onsita Pesepdopaa.

Habmronenne nuHelyaThiX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA MOHU3UPYIOIINUX YACTUL.

Onpenenenue JIMHBI BOJHBI J1a3€pHOT0 U3TyUEHHUS.

Yuenuueckuit skcnepumenm, n1abopamopnsie padbomuol, nPAKMUKYM.

HaOnronenue nuHe4aToro cuekTpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMapHOro BOAOPOAa U U3MEPEHUE TOCTOSIHHOMN
Punbepra.

Tema 3. Qu3uka amomHnoz0 a0pa u 31eMEeHMAPHHLIX YACMUY,



Hyxknonnas monens sigpa ['eitzenbepra—Banenko. 3apsin saapa. MaccoBoe 4uciio sjpa.
N3oTorsL.

PannoaktuBHOCTB. Anb(ha-pacnaj. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaj. ['amma-
M3JIy4YEHUE.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PagmoakTuBHBIE HM30TONBI B Ipupone. CBocTBa
WOHU3UPYIOIIETO M3Jy4YeHHs. BiusHWE paguoOakTUBHOCTH HAa KUBBIE OpPraHU3MBI.
EctecTBenHbIil poH uznyuenus. Jozumerpus.

DHeprust cBsI3U HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SAnepuble peakuuu. Jlenenue u cuHte3 sgep. fAnepHeie peaktopbl. [IpoGnembl
YOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OKOJIOTMYECKHE aCIEKThl Pa3BUTHS SAEPHOU
SHEPreTUKHU.

MeTobl perucTpaliy U UCCIEA0BAHUS YJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJbHbIE B3aUMOJIeCTBUSI. baprnoHbl, Me30HbI U JienToHbl. [IpeacraBienue o
CrannaptHoit Mogenu. KBapk-TiIrt0OHHas MOJIENb aIJPOHOB.

®uzuka 3a npenenamu CrannaptHoi Mmoaenu. TEmHas Matepust M TEMHAsE SHEPT UL

EnuncTBO puznueckoit kapTUHBI MUpA.

TexHu4yeckne yCTpoCcTBa U TEXHOJIOTUUECKUE IPOLIECCHI: JO3UMETp, Kamepa BunbcoHna,
ANIEPHBIA peakTop, TEPMOSJEPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3znen 8. JiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BuTus acTpoHoMud. [IpuknagHoe W MHUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuH. [IpuMEeHHMOCTh 3aKOHOB (U3HKU JUIsi OOBSICHEHHUS MPUPOIBI KOCMHUYECKHX
00BEKTOB.

Metoapsl acTpOHOMUYECKHX HcchaeqoBaHU. COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
paanoTEeIeCKONbI, BHEATMOC(hEpHAsE ACTPOHOMHMSI.

Bup 38€3qH0T0 HEOa. Co3Be3aus, IpKUeE 3BE3/bl, INIAHETHI, UX BUIUMOE JIBUKECHUE.

Conneynas cucrema.

Connne. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIla U 3BE3.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh
JUIsS 3BE3]] TJABHOM TOcCienoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIC
MPEACTABICHUS O MPOUCXOXKICHUH U 3BOJIIOIMU COJIHIIA U 3BE3/. DTallbl KU3HU 3BE3/I.

Muineunsiii [Iyte — Hama I'amaktuka. Ilonmoxxenue u nBwxenue ConnHia B ['amakTuke.
Tunbl ranakTuk. PaguoranakTuku u KBa3apbl. YEpHbBIE ABIPHI B iApAX TAIAKTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa606ma. Pa3zOeranme ramaktuk. Teopus
Bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacuirabHast ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.



HaOntonenunst 3BE3mHOro HeOa HEBOOPYKEHHBIM TIJ1a30M € HCIOJIb30BaHHEM
KOMIBIOTEPHBIX TPUIIOKEHUN JJISI OMpEACICHUsT TOJIOKEHUS HEeOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3usA CEBEPHOTO MOJyLIAPUA U SIPKUE 3BE3BI.

Ha6nronenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTLICHUIA.

Pu3n4ecKu NPAKTUKYM.

CnocoObl  u3MepeHus: (PU3MUECKUX BEJIUYMH C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIOTHBIE
U OTHOCHUTEJIbHBIE TMOTPEIIHOCTH U3MEepeHul ¢u3ndyeckux BenuuuH. OIlleHKa TpaHull
IIOI'PEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUH, HCCIEIOBAaHUN 3aBUCHUMOCTEH (PUBHUECKUX
BEJIMYMH, MPOBEPKa MPEJI0KEHHBIX TUMOTE3 (BBIOOP U3 padOT, ONMMCAHHBIX B TEMATHYECKHUX
paznenax «Y4eHHUYECKH 3KCIIEpUMEHT, TaOopaTOpHbIe pabOThl, TIPAKTUKYM) ).

Oo6o0maromee NOBTOPEHME.

O6o0mieHne W cuUcTeMaTu3allMs COJEpKaHMsI pas3fiesioB  Kypca «MexaHuKay,
«MonexynsipHas pu3MKa U TEPMOJUHAMUKAY, « DJIEKTpoIuHaMUKay, «KoiaebaHus u BOJIHbI,
«OCHOBBI CHEIUaTbHOM TEOpUH OTHOCUTENbHOCTH», «KBaHTOBas ¢Qusuka», «neMeHTHI
ACTPOHOMHMH U aCTPOPUZUKIY.

Pons ¢usukum U acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM, COIMAIBHOU U
ATUYECKOU cdepax JeATeNbHOCTH YeJoBeKa, POJib M MeCTO (PU3MKH M aCTPOHOMHH B
COBPEMEHHOM HAay4YHOW KapTMHE MHUpA, 3HAYEHHE ONHUCATEIIBLHON, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTEIPHON W MPOTHOCTHYECKON (YHKIMN (U3UYIECKONH TEOpUH, pOjb (Pu3nuecKoit
TEOpuHU B (HOPMUPOBAHUM TPEICTABICHUN O (PU3NUECKON KapTHUHE MUPA, MECTO (HU3HUECKOM
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTAaBICHUN O
IpUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenue xypca Gusuku yriryosi€HHOro ypoBHs B 11 Kiacce ocymecTBiaseTcs ¢ yuéTom
collepKaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKU, OWOJOTUU, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

MeostcnpeomemHuuoie nOHAMUA, C6A3AHHDLE C U3YUEHUECM MEMO008 HAYUHO20 NOZHAHUA:
SBJICHUE, HAy4YHBIM (DaKT, TUIOTE3a, (U3MUECKas BEIWYWHA, 3aKOH, TCOpHs, HAOIIOJCHUE,
OKCIIEPUMEHT,  MOJEIUPOBAHHUE, MOJENb, HW3MEPEHHE, IMOrPEIIHOCTA  HU3MEPEHUM,
M3MepUTEIbHBIE PUOOPHI, IU(PpoBast T1a60paTOPH.

Mamemamuka: pelICHHE CUCTEMbl ypaBHEHUH. TpuroHomeTpuueckue (QyHKIINU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI
U UX NPOCKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB. [IpoW3BOIHBIE 3EMEHTApPHBIX
bynakiui. [IpusHaku mogo0us TPEYTrOJBHUKOB, ONPEACIICHHE TUIOMAIN TUIOCKUX (QHUryp U
o0BEMa Te.

buonozusa: >nextpuyueckue SIBICHUS B KMUBOW MPHUPOJE, KOJeOATEIbHBIC TBKEHUS B
KUBOW  MNPHUPOJE, DKOJOTMYECKHME PUCKM MNpPU  MPOU3BOJCTBE  JJIEKTPOIHEPIHUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAKOUIEH Cpenbl, YJIbTPa3ByKOBas JIUArHOCTHKA B
MEIULMHE, ONTUYECKUE SBICHUS B )KUBOU IPUPOJIE.

Xumusn: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAILUIMYECKAs CTPYKTypa TBEPABIX TEJ,
MEXaHU3MbI 00pa30BaHUsl KPUCTALNIMYECKOMN PEIIETKH, CIIEKTPAJIbHBINA aHAIN3.



T'eocpagpus: marauTHbBIE NTONIOCA 3EMIIH, 3aJIEKU MAarHUTHBIX Py, (POTOCHhEMKA 3€MHOM
MOBEPXHOCTH, cericMorpad.

Texnonocus: OpUMEHEHHUE MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB,
ANeKTpoABUraTenb SIkoOu, reHepaTop NEPEMEHHOrO0 TOKA, WHIYKUMOHHAs I€4b, JIMHUU
ANIEKTponepeiay, 3JEKTPOIBUraTeb, pajap, paIiuonpuéMHIK, TEIEBU30p, AHTEHHA, TEIE(OH,
CBY-neusb, ynbTpa3ByKoBasi AUArHOCTHKA B TEXHUKE, MPOCKIIMOHHBINA anmnapar, BOJIOKOHHAs
ONTHKA, COJHEYHass Oarapesi, CHOYTHUKOBbIE NPUEMHUKH, sJIepHAs »HHEpPreTuka u
HKOJIOTMYECKHUE aCIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI YyueOHOro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU J€SATEIBHOCTH, B TOM YKCJIE B YAaCTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YUAIONIETOCs KaK aKTUBHOT'O
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX 1IEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX I'PaKAaHCKOTO
oOmecTBa, Yy4yacTBOBaTH B CaMOYIpaBiIeHMHM B 0O0pa30BaTEIbHOM
Opra’Hu3anuy;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLMAJIbHBIMM  HMHCTUTYTAMU B
COOTBETCTBHH C UX QYHKUIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMAaHHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJ|a B MOCTPOCHUE YCTOMIMBOTO OYIyIIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKJIIOUYAS OSCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (HU3NIECKOIN HAYKE.

TPYAOBOI'0 BOCIIMTAHUA:

e HHTEpPEC K pa3nuyHbIM chepam npodeccuoHanbHON AESTEIbHOCTH, B TOM

YUCJIEe CBSI3aHHBIM C PU3UKON U TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN



BbIOOp Oynayiel nmpodeccuu U peasu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC
TUTaHBI;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00JIACTH
¢u3MKK HA TPOTSKEHUN BCEH JKU3HU.

IKOJIOIr'H4€CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUU B OKDPYKAIOLIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'0 ITIO3HAHMUA

c(hOpMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IIPOLIECCE
U3y4eHHUs (DU3UKU OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble JJornuecKue 1eiCcTBUA:

CaMOCTOSITETFHO ~ (OPMYIMPOBATh M aKTyaJH3UpOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh TN NEATEITHPHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH HX
TOCTH)KCHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PaccCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIINXCS
MaTepHAbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNbTATOB LEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHUIA JIEATEILHOCTH;
KOOPJIMHUPOBATh M  BBIIONHATH PpabOTy B YCIOBHSIX pPEaNTbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarejabcKkue 1eiCTBHA.

BJIaJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUYEBBIMU MOHSATUSIMU U METOAAMHU
bu3nuecKor HAyKH;

BJIQJICTh ~ HaBBIKAMU  Y4YEOHO-HCCIICNOBATEIbCKOM M IPOCKTHOM
NeSITEIBHOCTA B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY IOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
coliep KaHusl, IPUMEHEHHUIO PA3JIMYHbBIX METOAO0B MMO3HAHUS;

BJaJE€Th BHJIAMH JEATEIbHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEpIpETalnu, NpeoOpa30BaHNIO U PUMEHEHHUIO B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISATh NPUUYMHHO-CIEACTBEHHBIE CBA3UW M AKTyalM3UpOBATh 3ajayy,
BBIIBUTaTh THUNOTE3y €€ penieHus, HaxoIUTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATH TOJYUYEHHbIE B XOJI€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaATEIbHOU
JESTEBHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEpPEHOCUTh 3HaHUSA MO (PU3UKE B TMPAKTUYECKYIO O0JIacTh
KU3ZHEJEATEIHbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAIBHBIE TOIXO0/IbI U PELLICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIaJIETh HaBBIKAMU TIOTy4YeHUS HH(QOpManu GU3HIECKOTO CONECPIKAHUS U3
UCTOYHHKOB pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIICCTBISATH TOWCK,
aHallM3, CHCTEMAaTU3allMi0 W WHTEPIPETANNI0 HWHPOPMAIUH Pa3THIHBIX
BUIOB U ()OPM TIPEJICTABIICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH()OPMAIINH;

UCTIOJh30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTUA B  PENICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MacCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH,

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKAHUS B Pa3NMUHBIX (popmaTtax ¢
yaéTOM Ha3HadeHUS WHPOPMAIMA W TIICJICBOM ayIUTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MpECTaBICHUS U BU3YyaIU3allNN.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

OCYIIECTBIISITh OOIIEHWE Ha Yypokax (UMK W BO BHE-YPOUHOU
NEeATEeNbHOCTH;
pacro3HaBaTh MPEANOChUIKM KOH(IMKTHBIX CHUTyalldd W CMAr4aTh
KOH()JIMKTHI;



Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHUMATh U UCIOJIB30BATH IPEUMYILECTBA KOMAaHIHOW U UHAUBUYAJIBHON
paboThI;

BbIOMpATh TEMATHKYy W METOJbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKOI'0 YIEHA KOJUIEKTUBA;

II[PUHUMATh 1EJIM COBMECTHOM JIEATEIBHOCTH, OpraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHHUIO: COCTAaBIIATH IUIAH
NEUCTBUH, pacnpelesiTh pOJid C y4ETOM MHEHUN YYaCTHUKOB, 00CYX AaTh
pE3yNbTaThl COBMECTHOM paboOTHhI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA M KaXJOTO y4YaCTHHKAa KOMAaHIbI B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMUECKOE IIOBEACHHUE B PA3JIMYHBIX
CUTYalUSIX, MPOSIBISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATH TO3HABATENIBHYIO JAESTEIBHOCTD B 001aCTH
(GU3UKU ¥ aCTPOHOMUU, BBISIBISTH MPOOJIEMBI, CTAaBUTh U (POPMYIIUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIISATh IJIAH PEIIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, TUIaH BBIMIOJHEHUSI MPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEATIOYTCHHH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JTMYHBIX MPEOUYTCHU;
nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha cebOs
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3KMKHU, TOCTOSTHHO TOBBIIIATH CBOW 0OpAa30BATENbHBIN M KYyJIbTYypPHBIN
YPOBEHb.

CaMOKOHTpOHB, AMOIUOHAIbHBIN MHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CUTYAIMsIM, BHOCUTh KOPPEKTUBBI B JI€ATECIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJCTh HaBBIKAMH IIO3HABaTCIbHONW pedlIeKCMM Kak  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB H
OCHOBaAHU;

HCTOJIb30BaTh MPUEMBI peICKCUU IS OIEHKH CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;



YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHIKEHHIO;

IIPUHUMATh MOTHBBI M AapryMEHTBHl JIPYTHX IPU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX IpPU AHAIN3E PE3YIbTATOB
NEATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYTHX HA OIIMOKH.

B mpornecce AOCTHKEHUS! JIMUHOCTHBIX PE3YyJIbTATOB OCBOSHHMS MPOTPAMMBI IO
¢uszuke Uil ypoBHSA cpeaHero ooOmero oOpa3oBaHus |y 00ydarouimxcs

COBEPIIEHCTBYETCS OMOIIMOHATbHBIH WHTEJUICKT, TIPEIMOIar afoIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIMPaBJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIMOCOOHOCTh aJaNTUPOBATHCS K
HMOIIMOHATIBFHBIM HM3MEHEHHUSIM U TMPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHMBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO LIETIU
U ycrexy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOMSI U3
CBOMX BO3MOYKHOCTEH;

SMIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  SMOIIMOHAIBHOE
COCTOSIHME JpPYIMX, YYMTHIBaTh €ro IpH OCYLIECTBIECHUU OOIEHUS,
CHOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMANbHBIX  HABBIKOB, BKJIOYAIONIMX CIOCOOHOCTh  BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTBCS, MPOSABIATH HMHTEPEC U
paspemniatb KOHQIUKTHI.

IMPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenus B 10 knacce npeIMeTHBIE PE3yIbTaThl HA YTITYyOIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYJAIOIIUXCS YMEHUM:

NOHUMAaTh podab (QU3UKK B DKOHOMUYECKOW, TEXHOJIOTHYECKOM,
AKOJIOTHYECKOM, COIMMANIBPHOW W OTUYECKOHW cdepax AesTeIbHOCTH
9eJI0BeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAQYEHUE OIUCATEIIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIbHOU U
MPOTHOCTUYECKON  (YHKIMKA  (QU3NYECKOM TEOpUH —  MEXaHHKH,
MOJIEKYJISIPHON (PU3UKH U TEPMOJUMHAMHUKH, POJIb (PU3UUYECKON TEOPUHU B
dbopMUpOBaHUY MPECTABICHUN O PU3NUECKOIN KapTUHE MUPA;



pasnyath yCIOBUS MPUMEHUMOCTH MOJieel PU3nuecKux Te U MpoIeccoB
(siBJIeHUI): MHEpIUaIbHasl cUcTeMa OTCYE€Ta, abCOJIIOTHO TBEPIOE TEO,
MarepualibHasi TOUYKa, PaBHOYCKOPEHHOE JIBXKEHHUE, CBOOOJHOE TMaJeHuUE,
a0coyIIoTHO yripyrasi aedopmaius, aOCOIIOTHO YIPyroe U abCONIOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOJEIM Tra3za, KUIKOCTH M TBEPIOIO
(KpUCTAJUIMYECKOTO) Tella, UeaabHbIN ra3, TOUCUHBIH 3apsiji, OJHOPOIHOE
AJIEKTPUYECKOE MOJIE;

pasznuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MPUMEHUMOCTH (DUINUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJb30BAHUS YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh W OOBSACHITH MEXAaHMUECKHWE TMPOIECChl U SBIICHUS,
UCIIOJIB3YSl OCHOBHBIC MOJIOKEHUS M 3aKOHBI MEXaHUKHU (OTHOCHUTEIILHOCTh
MEXaHUYECKOTO JBWIKECHHS, (OPMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
NBIDKCHMS, TpeoOpazoBaHus [amwies st CKOPOCTH U TEPEeMEIICHHUS,
3akoHbl HbIOTOHA, TPUHLIMUI  OTHOCUTENBHOCTU ['anmuiesi, 3aKOH
BCEMUPHOI0 TATOTEHMS, 3aKOHbI COXPAHEHUSI UMIYJIbCA U MEXaHUYECKOU
SHEPIuH, CBsI3b PAOOTHI CUJIBI C M3MECHEHUEM MEXaHWYECKOW JHEpPTruu,
YCJIOBUS paBHOBECHS TBEPJAOro Tejla), MpPU ITOM HCIOIb30BATh
MaTeMaTHYECKOE BbIPAKEHNE 3AKOHOB, YKA3bIBATh YCIOBHS IPUMEHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpa3oBaHui ['ammiesi, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHUS HMMIYJIbCA U MEXaHUYECKOU
SHEPI'uH, 3aKOHA BCEMHUPHOTO TSATOTEHHS;

aHAIM3UPOBATH U OOBSCHATH TEIJIOBBIE MPOIECCHI U SIBICHUS, UCTIONb3YS
ocHoBHBIe TmON0XeHUsT MKT wu 3akoHBI MOJEKYISIpHON (QU3NKKH U
TEpPMOAVMHAMUKHN (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHeu
KUHETUYECKOW SHEPruei TEIUIOBOrO IBHKECHUS M KOHUEHTpPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpPEOHEW KHUHETHYECKOMN
SHEPrueil TEIIOBOr0O ABUYKEHHUS €T0 YacTHUll, CBS3b JABJICHHS UACATbHOTO
raza C KOHUEHTpaUMEd MOJEKYyJl U €ro TeMIepaTypol, YpaBHEHHUE
MenpneneeBa—Kianeiiposa, mnNepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpPAHEHHsI PHEPIHM B TEIUIOBBIX MPOIECCAX), MPU ATOM HUCIIOIb30BaTh
MaTeMaTHYE€CKOE BbIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHUs1 MeHnneneeBa—Knanelipona;

aHAJU3UPOBATH W OOBSACHATH HJIEKTPUUECKUE SBJICHUS, HCIONb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH (3aKOH COXpPAaHECHUS
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIUATIbHOCTh
ANEKTPOCTATUYECKOTO MOJIs, MPUHLMUI CYNEPIO3UINU IIEKTPUUECKHUX
noJsieil, mpu 3TOM YyKa3biBas YCIOBUS NpUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOIIEHHUsS: 3aKOHbI OMa JJIsl ydacTka
nenyu W JJisd 3aMKHYTOM 3JIEKTpUYecKoW 1enu, 3akoH Jxoynsa—JleHia,
npaBuiia Kupxroda, 3akonsr @apajes 11l 3JIEKTPOIU3a);



ONMKCHIBATh (PU3UYECKUE MPOLECCHl W SBJICHHS, HCIOIb3Ys BEIMYMHBIL:
NepeMeIIeHIe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBbI TEJ, CHUJIA,
MOMEHT CHUJIb, IaBJICHUE, TIOTEHI[UAIbHASI SHEPT U, KHHETUYECKasl SHEPIUs,
MEXaHU4ecKasi SHeprusi, paboTa CUIbl, HEHTPOCTPEMUTENBHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHUJla YOPYrOCTH, CHUJIa TPEHMs, MOIIHOCTb, 3HEpPrus
B3aMMOJIEHCTBUS Tena ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTHU, SHEPTHS YIIPYToit
nedopMaly Npy>KUHbI, KOJIMYECTBO TEIJIOThI, a0COJIIOTHASI TEMIIepaTypa
Tena, paboTa B TEPMOJUMHAMUKE, BHYTPEHHSS DSHEPrUsl HUIACAIbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa UAEabHOTO ra3a, OTHOCUTEIbHAs BIAXKHOCTh
Bo3ayxa, KIIJ| uueanbHOro TErIOBOrO ABUTATENIs; AJIEKTPUUECKOE MOJie,
HANpPsLDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsl, HAMPSKEHHOCTD MOJS TOYEUHOTO
3apszia WM 3apsSHKEHHOrO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIMAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIUAIOB, AJIEKTPOABUKYILAS
CWJIa, CWJIa TOKa, HAMPSKEHHUE, MOLIHOCTh TOKAa, AJIEKTpUUYecKas EMKOCThb
IUIOCKOTO0  KOHJAEHcAaTopa,  COMNpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCJIEIOBATENIbHBIM U MapaJlIeIbHBIM COCTMHEHUEM PE3UCTOPOB, IHEPTUS
AIEKTPUYECKOTO MO KOHACHCATOPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3UYECKUX  SIBJICHUU:
MEXaHUYEeCKOE JBUKEHWE, TEIUIOBOE JIBIKEHHWE YacTHI[ BeIleCTBa,
TEIUIOBOE paBHOBecHE, OPOYHOBCKOE IBMKeHUE, TudPy3us, ucrnapeHue,
KUATICHUE U KOH/CHCAIMs, TUTABIIEHUE M KPUCTAILTU3AIIMSI, HATIPABICHHOCTD
TEIUIONEpeIauu, dIEKTPU3ALMS TeJ, SKBUIIOTEHIIUAIbHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOTHUKA;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JPYTOM C UCTIOJIb30BAHUEM TPSIMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DUKCHPOBATh pE3yibTaThl MOJYYCHHOW 3aBHUCHUMOCTH
bu3uYecKuX BeIWYMH B BHUAE TpaduxoB ¢ yd4€TomM abOCOTIOTHBIX
NOTPEIIHOCTEN  M3MEpPEHUM, JeNaTh  BBIBOJIBI 1O  pe3yJibTaraM
UCCIIEI0BAaHUS;

IOPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH, NPU ITOM
BBIOMpATh ONTUMAIbHBIA METOJ U3MEPEHMsI, OLIEHWBAaTh a0COJIIOTHBIE U
OTHOCUTENBHBIE TOIPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH OIBITHI MO MPOBEPKE MPEMTOKEHHON TMITOTE3bI: IUIAHUPOBATH
JKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
[IOJIyYE€HHBIE PE3YyJIbTAThl W JENaTh BBIBOJ O CTAaTyce MpPeIIOKEHHON
TUIOTE3bI;

co0ro1aTh MpaBuia 6€30MacHOro TpyAa IpY MPOBEACHUN UCCIIEJOBAHUN B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  IMpakTUKymMa W y4eOHo-
HCCJIEI0BATEbCKOM W NPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBAHUS;



pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
(u3nuecKol MOJEbI0: HA OCHOBAaHMM aHAJIM3a YCJIOBHSI OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroniel TpeOOBaHUAM 3ajlayH,
MIPUMEHSITH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3UIECKUX
TEOPU MpHU HMCTOJIb30BAHUM MAaTEMaTHUUYECKUX METOJOB PEICHMs 3ajiad,
IPOBOJIUTH PAcUEThl HA OCHOBAHUM MMEIOIIMXCS JaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS ¢ YUETOM IMOTYUCHHBIX
pE3yNbTATOB;

pemath KadyeCTBEHHbIE 3ajaud, TpeOylolue NpPUMEHEHUS 3HAaHUM U3
Pa3HBIX Pa3aeioB Kypca (PU3MKHU, a TAKKE UHTETPALUKM 3HAHUN U3 JIPYTHUX
pPEeAMETOB E€CTeCTBEHHO-HAYYHOr0 IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IEMOYKY PACCYKJICHHUI C OMOPOH HA M3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
U (hU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUYECKHWE 3HAHUA IS OOBSACHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI H3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

PUBOJAUTH MPUMEPHI BKJIaJ1a POCCUMCKUX U 3apPYOEIKHBIX YUEHBIX -(PU3UKOB
B pPa3BUTHE HAayKH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOUIEr0 MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOICTBEHHOM
NeSITeTbHOCTH 4YEJIOBEeKa, CBSI3AHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIUHN HKOJIOTHYECKON 0€301acHOCTH, MPEACTABICHUH O PAIlMOHAIBHOM
IPUPOIOIIOIH30BAHNH, A TAaKXKE€ PA3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUMN
HAYKd M TEXHOJOTHH [ JaldbHEHIIEero pa3BUTHS YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATh pa3lInyHbIe CIOCOOBl paboThl ¢ MH(popMamuen (Gpuznueckoro
CollepKaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPU STOM HCIIOJIH30BaTh COBpPEMEHHBIE HWH(OpPMAIMOHHBIC
TEXHOJOTUU JJIS TIOMCKA, TEpepadOTKH W TPEAbsIBICHUS Y4eOHOUW U
HAYYHO-TIOMYJISIPHON MHGOPMAIMH, CTPYKTYPUPOBAHUS W WHTEPIPETAIUN
uHGOpMAIINK, TONYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHANMM3UPOBATh  MOJNy4aeMyr  HWHGOpPMAIMIO ©  OIECHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(POpMALINY;

POSIBISITH OpraHU3allMOHHbIE u MO3HaBaTEbHBIC YMEHHUS
CaMOCTOSITEJILHOTO MTPUOOPETEHHSI HOBBIX 3HAHUI B MIPOLIECCE BHITIOJIHEHUS
MPOEKTHBIX M YU€OHO-UCCIIEA0BATEIBCKUX PadoT;

paboTaTh B TpyIE C KCHOJHEHHEM pa3JIMYHbIX COIMAJIbHBIX POJICH,
IJIAHUPOBATh PadOTy IPYMIbl, PAMOHATBLHO PacCHpeAesiTh AeATeIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, aJICKBAaTHO OLIEHMBATh BKJIAJ KaXKJIOrO W3
YYaCTHUKOB IPYHIIbI B PEIIEHUE PacCCMaTPUBAEMOIl TPOOIEMBI;



MPOSIBISATh MOTUBAIUIO K OyayIieil mpodecCHOHAIbHOM NeATeIbHOCTU 10
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.

K konity oOyuenusi B 11 knacce npeIMeTHbIE PE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

NOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMAIbHON
U ITHYECKOW cdepax IesTeNbHOCTU YEIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHON KapTUHE MHUpPA, POJb ACTPOHOMUHU B IPAKTUYECKOU
JEeSATENbHOCTU YeJIOBEeKa U JaJbHEWIIEM HayYHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHUE OIUCATEIBHOM, CHUCTEeMATU3UpYIOUIeH, OOBICHUTENbHONH U
OPOrHOCTUYECKONW (PYHKIUN (PU3NYECKONH TEOpHUH — 3JIEKTPOJUHAMUKH,
CHelUalbHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM (HU3UKU, pOJIb
¢usznueckoir Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpa, MecTO (U3MYECKOM KapTUHBI MHUpa B 0O0IIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O MPUPOJIE;
pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIENe GU3HMUYECKUX TeJl ¥ IPOIECCOB
(SIBJIEHMIT): OJTHOPOAHOE DIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KoJieOaHusl, MaTeMaTHUYEeCKUN MAasTHHUK, WJeaTbHBINA
PYKUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
Kosie0aTenbHbIN KOHTYp, TOHKas JIMH3a, MOJIeNIel aToMa, aTOMHOTO f/ipa U
KBaHTOBOM MOJENH CBETA;

paznuyarh ycioBUA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JEKTPOAUHAMHUKUA U
CIEUHUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMArHUTHOM  wHAYKUuH, npaBuino  Jlenma, cBsa3p  DJIC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHHMSI CUJIBI TOKA, IIOCTYJIAThI CIIELUAIbHON TEOPUH OTHOCUTEIBHOCTH
OUHIITEHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIOIB3YS
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHe  OWHINTEHHA IS
dotorddexra, mepBrIil 1 BTOpO# mocTynaTsl bopa, MPUHITUTT COOTHOIIIEHUS
HeonpeaenéHHoctel ['eilzenOepra, 3aKOHbl COXpaHEHUs 3apsI0BOIO U
MacCOBOI'0 YHCEJ ¥ SHEPTUU B SJAEPHBIX PEAKIMAX, 3aKOH PaINOaKTUBHOIO
pacnana);

ONMMCHIBATh (PU3UYECKUE NPOLECCHl U SABJICHMS, HCIOIb3Ys BEIMYHUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOr0 MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOIO
MOJI, Pa3HOCTh IOTEHUHUAJOB, OJJIEKTPOABMXKYIIAS CHJIA, MHIYyKUUS



MarHuTHOTO TOJSl, MarHUTHBIM TOTOK, cuia AMIepa, WHIYKTHUBHOCTD,
ANEKTPOABUKYIIAS CUJa CAMOUHIYKIHUHM, SHEPrUs MArHUTHOTO MO
MIPOBOJIHUKA C TOKOM, PEJISTUBUCTCKUN UMITYJIbC, TOJIHASI SHEPT s, DHEPTUS
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSI U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO
U 3apsl siipa, SHEPT s CBA3U sJIpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3UYECKUX  SBJICHUU:
AJIEKTPOMArHuTHAs UHAYKIWS, CAMOMHAYKIIUSI, P€30HAHC, HHTEPPEPEHIIUS
BOJIH, Jaudpakiuus, AUCHEPCHUs, T[IOJHOE BHYTPEHHEE OTpPaKCHHUE,
doToanekTpuueckuii 3pdext (hotodddexr), anbda- u 6eta-pacnasl saep,
raMmMa-u3jaydeHue sjep, Gu3ndecKrue MPUHIUIIBI CIIEKTPAIbLHOTO aHATN3a U
paboThI J1azepa;

OTIPENICNIATh HAIMpPaBJICHUE WHIYKIIMM MAarHUTHOTO TMOJIS TMPOBOJHHKA C
TOKOM, CUJIbl AMrniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHne, CO37aBaeMOe MJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
Y PaCCUYUTHIBATh €TI0 XapaKTEPUCTUKH,

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHS, TCOPUU U
3aKOHBI JIJI1 aHalm3a W OOBACHEHUS (PU3NUYECKUX MPOIECCOB,
MPOUCXOANINX B 3BE3/MAaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUYECKOMH
cpele; IBUKEHUsT HeOECHBIX TeJ, dBOIIONUH 3BE3 U BeenenHoii;
IPOBOAUTH HCCIEAOBAHME 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, NpPU OSTOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTH
¢uznueckux BENMYMH B BHAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEpPEHUM, JeNaTh  BBIBOJIBI 1O  pe3yJibTataM
UCCIICIOBAHUS;

POBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MYECKUX BEJIUYMH, TMPH ITOM
BbIOMpATh ONTHUMAJIBHBIN METOJ] M3MEPEHHs, OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEITIOKEHHON TUIIOTE3bI: MIIAHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JI€NIaTh BBIBOA O CTAaTyCce€ MPEIJIOKEHHOMN
TUIIOTE3BI;

OMUCHIBATH METO/IbI OJyYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmro1aTh MpaBmiia 6€30MacHOTo TPY/la IPU MTPOBEICHUH UCCIIETOBAHNIA B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  MpakTUKyma U  y4eOHOo-
UCCIE0BATEIbCKOM M MPOEKTHOM JEATENIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOICTB U JTa0OPATOPHOTO 00OPY0BAHHS;

pemaTte pacy€THBIE 3aJjadd C SBHO 33JaHHOM M HESIBHO 3aJaHHOMN
du3nYecKol MOJIeNIbI0: Ha OCHOBAHUM aHalIKW3a YCJIOBUS BBIOMPATH
dbu3nyeckue MoJieNid, OTBEYarolue TPeOOBAaHUSM 3aJlauyd, MPUMEHSThH
(bopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (DU3UUECKUX TEOPUil



NPy UCIOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pelIeHus 3ajad,
MPOBOJIUTH PAcU€Thl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yIbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YUETOM IMOTYUECHHBIX
pe3yIbTaTOB;

pemaTh KadyeCTBEHHbIE 3ajaud, TpeOylollue NPUMEHEHUS 3HAaHUM U3
Pa3HBIX Pa3leioB Kypca (PU3MKHU, a TAKKE UHTETPALUKU 3HAHUN U3 JIPYTHUX
IpPEeAMETOB E€CTECTBEHHO-HAYUYHOr0 IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IEMOYKY PACCYKJICHHUI C OMOPOH HA M3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUe SBIICHUS;

UCIIOJIB30BaTh TEOPETUYECKHUE 3HAHUA IS OOBSACHEHUS OCHOBHBIX
MPUHITUIIOB PaOOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOAUTH MPUMEPHI BKJIaJ1a POCCUMCKUX U 3aPYOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAayKH, B OOBSCHECHHE IMPOIECCOB OKPYXKAIOUIEr0 MHUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLICHUBATH MOCJICICTBUSL OBITOBOM M TTPOU3BOICTBEHHOMN
NEATeIbHOCTH YeJIOBEKa, CBSA3aHHOW ¢ (PU3MUECKUMU Mpolleccamu, C
MO3UIIMK IKOJIOTUYECKON O€30MaCHOCTH, MPEICTABIICHUN O pallMOHAILHOM
IPUPOJIONIONIF30BAHUH, a TAaK)Ke Pa3yMHOM HKCIOJIb30BAHUM JTOCTHIXKCHHUH
HAyKH W TEXHOJOTHH IS JaJIbHEHIIETo pa3BUTHSA UYEJIOBEYECKOTO
00I1IeCTBa;

MPUMEHATh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMaruen (Gpuznueckoro
COJICp)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPH ITOM HMCIOJb30BaTh COBpEMEHHBIC HH(GOPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa, TepepabOTKu W TPEAbSIBICHUS Yy4YeOHOU u
HAyYHO-TIOMYJISIPHOW MH(POPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIPETAIIUN
uHopMalMK, TOJIYYCHHOW U3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAJU3MPOBaTh  MMOJyYaemMyl  HWHGOpPMAlIMIO ©  OICHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE
aHaJu3a UCTOYHHUKA WH(pOpMaINH;

MPOSIBIISITH OpraHU3aI[MOHHbIC u M03HaBaTEIbHbIC YMEHUS
CaMOCTOSITEILHOTO MIPUOOPETEHUS HOBBIX 3HAHUH B MIPOIECCE BHITIOJIHEHUS
MPOEKTHBIX M Y4€OHO-UCCIIEA0BATEIBCKUX PadoT;

paboTaTh B TPYIIIE C HCIOJHCHHEM pa3IMYHBIX COIMAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYIIBI, PAIIMOHATBHO PACTPEACIATh IESITEILHOCTD
B HECTAaHJAPTHBIX CHUTYyaIlUsIX, aJ€KBAaTHO OIICHHWBATh BKJAJ KaXXJIOrO W3
YYaCTHHUKOB TPYIIIIBI B PEIICHUE pAaCCMAaTPUBAEMOM TTPOOIEMBI.
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p p https://m.edso0.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue a3ieJioB W TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. QJIEKTPOJIUHAMUKA
bubnnoreka HOK
11 Maririoe nozie > https://m.edsoo.ru/7f41c97c
bubnnoreka HOK
1.2 1
IICKTPOMArHHTHAS HHAYKIHS 6 https://m.edso00.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKHe KOJIeOaHus. 9 1 bubnmoreka [HOK
' DNeKTpOMarHuTHBIE KOJICOaHUs https://m.edso0.ru/7f41c97c
bubnuoreka LHOK
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bubnuoreka LHOK
. 1
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Uroro no pazueny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1

Ocuosrl CTO

4

1

bubnuoreka HOK
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Bbubnuoreka HOK

4.1 7
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4.2 4
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Hroro no pazgeny 15
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bubnnoreka HOK
A 7
5 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU https://m.eds0o.ru/7f41697¢
Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE
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n3yueHuu kypca ¢pusuku 10 — 11 kmaccon
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI pecypest

1 ®usnka — (¢QyHIaMEHTalbHas HayKa o 1

pupoje
9 HayuHnblii MeTon TmO3HAHUA W METOJbI 1

rccaeaoBaHus (GU3NIECKUX SIBJICHUI

Mexannueckoe — aBuwxeHne.  Cucrema
3 oTcyeTa. OtHocutenbHOCTh | 1

MEXaHUYECKOTO JIBUKEHUS.

Tpaektopus. Ilepememenue. CKOpPOCTb.
4 Nx mpoekmun Ha ocu  koopauHart. | 1

Yckopenue.
5 [IpakTtnueckas pabora «/[BrwkeHue Tena, 1 1

OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY»

[TepBriif 3akon HproToHa. MHeprumaibHble
5 CUCTEMBI oTCY€Ta. [TpuHIMDO 1

OTHOCUTEIILHOCTH lanunes.

HeunepuuanbHbie cCTEMBI OTCUETA
7 Cuna. PaBHogzelicTByromas cuna. Bropoii 1

3akoH Herotona. Macca
3 Bzaumopeiicteue ten. Tpetuid  3aKoH 1

HrroTrona




Cuna TsDKECTH M YCKOpeHHe CBOOOIHOIO

o MaJCHUS

10 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna Ttpenus. [lpupoma w BUABI CHI

11 TpeHus. JIBHKEHUE B KUAKOCTU M rase C
Y4ETOM CHITBI CONTPOTUBIICHHSI CPEJIBI

12 KonTponbHas pabora no teme "/[unamuxka.
Craruka TBepaoro tena'
NMnynec MaTepuanbHOW TOYKH, CHUCTEMBI

13 MaTepuaIbHBIX TOYEK. 3aKOH COXPaHEHUS
HUMITYJTbCA

14 Mexanudeckasi pabota. MOIIIHOCTb CHJTBI

15 Kunerndeckast sneprusi.

16 PaGota cuiibl TSXKECTH U CUJIBI YIIPYTOCTH.
KoncepBaTuBHbBIE CUJTBIL.

17 [ToTennuansHas SHEPrUsl.

18 3aKOH COXpaHEHUsI SHEPTUU B MEXaHUKE.
Pa3zBuTue mnpexacraBieHuUid O HOpUPOJIE

19 termnoTel. OcHOBHble monoxkeHus MKT.
Huddysus. bpoyHoBCcKOe ABUKEHHE

20 Temneparypa. TemnoBoe paBHOBecCHE.
Ilkana Lenbcus

21 YpaBHEHHE COCTOSIHHS HAEaIbHOrO rasa.
["a3oBBI€ 3aKOHBI
CrtpoeHne Ta3000pa3HbBIX, JKUIKUX H

22 TBEPABIX Tel. XapakTep [ABWKEHUS U

B3aHMO/JICHCTBUS YaCTHUI] BEIIECTBA




Hacpimennsrit nap. [aBnenue

23 HACBIIEHHOTO Mapa.
I'paduueckoe MpeCTaBICHUE

24 W30IPOIIECCOB:  HW30TepMa,  HM30X0pa,
n3obapa

25 Kpucrannnaeckue u amopdHsbie Temna.

26 O06o011eHne U cucTeMaTu3alus 3HaHul 1Mo
teme "OcHoBel MKT"

97 Kontponbnas pabora mo teme "OCHOBBI
MKT"

28 BuyTpennsist sneprus

29 Pabota B TepmoanHamuke

30 KonnuectBo TETUIOTHI. YpaBHeHue
TEIUIOBOro OanaHca.

31 [TepBrIii 3aKOH TEPMOAMHAMHUKH.

32 [IpakTuueckas pabota «Pacuér
KOJINYECTBA TEIUIOTHI IIPH TETUIONIEpeIaueH

33 BTtopoii 3akoH TepMOAMHAMUKA

34 [TpuHIMTIIBI EHCTBUS TEIUIOBBIX MAIIIHH.
KIIA
DKOJIOTUYECKHE aCICKThl HCIOJIb30BAHUS

35 TEIJIOBBIX JIBUTATENEH. TennoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
O06o011eHre U cucTeMaTH3aIus 3HaHUH 1o

36 TEME "TepMoaHaAMHUKa. TemoBele
MaIIHbI"

37 KonTponbHas pabota o TeMe

"TepmoanHamuka. TeraoBsle MalliuHbI"




38

Teépmoe Tteno. Kpucraummueckue U
amop(HbIc Tella. AHU3OTPONHS CBOWCTB
KpUCTAJIOB

39

[InaBnenue u Kpucrajm3auus. Y aenbHas
TeruioTa miasieHus. Cyonumanus

40

Brnaxnocte Bo3gyxa. AOcoNOTHasT W
OTHOCUTCIIbHAsS BJIA)KHOCTH

41

TemmoBoe pacmimpeHue KUIKOCTEH U
TBEPABIX TEI.

42

[IpeobpazoBanme »3HEprun B  (Pa30BBIX
nepexoaax

43

OnekTpu3arusi Ten U e€ TMPOSBICHUSA.
DIIEKTPUYECKUI 3aps. JIga  Buma
ANEKTPUYECKUX 3apsAnoB. [IpoBogHUKH,
JTUDJICKTPUKHU U TTOTYTTPOBOTHUKH

44

DJIeMEHTapHbIA  DJIEKTPUYECKUIN  3apsl.
3aKOH COXpaHEeHUs ANEKTPUUYECKOT0 3apsaa

45

B3aumopeiicteue  3apsimoB.  TodeuHbie
3apsbl. 3akoH Kynona

46

SHCKTpI/I‘ICCKOC noiae. Ero HeﬁCTBHe Ha
QJICKTPHUYCCKHC 3apsAabl

47

Hanpsok€HHOCTh  AJIEKTPUYECKOTO  TMOJIA.
JIvHuM HanpPsHKEHHOCTU AJIEKTPUUYECKOTO
nossi. OAHOPOIHOE AIIEKTPUUECKOE T0JIe

48

Ilome TOYEUYHOT'O 3apsna. Ilone
PaBHOMEpPHO 3apsDKEHHOTO 10  00BEMY
mapa.




[lorenuumaneHass  SHeprus  3apsga B

49 anekTpocTatndeckom Tmone.  [loTeHmman
AEKTPOCTATUICCKOTO TTOJIS
CBsi3b HANPsHKEHHOCTH TIOJISI U PA3HOCTH
50 MOTCHIIMAJIOB JUISI AJIEKTPOCTATUYECKOTO
TTOJIS
Kongencarop. DNeKTPOEMKOCTb
o1 KOHJIEHCATOpa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJIeHCaTopa
59 KonTponbHas paboTta 1o TeMe
"Onexrpuueckoe mose"
Cuna Toka. IlocTossHHBIN TOK. YcCIOBHS
53 CYIIIECTBOBAHUS IIOCTOSIHHOT'O
AIIEKTPUYECKOr0 TOKA
54 3akoH Oma i yyacTka  IIeMu.
DNeKTpUYECKOe COPOTUBIICHHE
55 [TocnenoBarensHOE, napasuiesibHoe,
CMEIIaHHOE COEAMHEHNE TPOBOAHHUKOB
56 PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO TOKA.
57 OJC wu BHyTpeHHEE CONpPOTUBIICHUE
HMCTOYHHUKA TOKA
58 3akon Owma uis TONHOW (3aMKHYTOM)
ANEKTPUYECKON LIeMHn
DneKTpuyecKas MPOBOIUMOCTD Pa3TUIHBIX
59 BEIECTB. DJICKTPUUECKUI TOK B METaIax.
CBepXmpoBOIUMOCTD
60 DNEKTPUUECKUN TOK B TIOTYNPOBOTHUKAX




61

ONeKTpUYecKuid TOK B pPacTBOpax M
paciuiaBax 3IEKTPOIUTOB. 3aKOHBI
@apanes U1 IIEKTPOIN3a

62

DNEeKTPUYECKUM TOK B raszax.
HecamocTosTeIbHBIN ¥ CaMOCTOSTEIILHEBIN
pa3psabl.

63

[IpakTnueckas padota «3mepenne /J1C u
BHYTPCHHETO COIIPOTHUBJIICHHUA HCTOYHHKA
TOKa)

64

DJIEKTpUYECKHI TOK B razax. [lnazma

65

O0600611eHre U cucTeMaTH3aIus 3HaHui 1o
TeMe "[10CTOSAHHBIN ANEKTPUUECKUI TOK"

66

KonTtponbHas pabora o TeMe
"TToCTOSIHHBIN ANEKTPUUECKUN TOK"

67

PesepBubiit  ypok.  OOoOmeHue
cUCcTeMAaTH3als 3HaHUN 110 TeMe "3aKOHEI
COXpaHEHUs B MEXaHHUKeE"

68

PesepBubiit  ypok.  OOoOmeHue
cUCTeMaTu3alus  3HaHUH [0  TeMme
"IlocTOSIHHBIN ANEKTPUUECKUN TOK"

OBILIEE

KOJIMYECTBO YACOB I10

I[TPOTPAMME

68




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
B3anMopeiicTBie TOCTOSSHHBIX MArHUTOB H
1 MPOBOJIHUKOB C TOKOM. MarautHoe morne. | 1
I'unoreza Ammepa
Bexrop MarHUTHON VHyKIIUH.
2 MaruutHoe 1moJsie MpPOBOJHUKA C TOKoM. | 1
OnbIT Opcrena
3 Cuna AMmepa, €€ HanpaBJICHUE U MOJTYJIb 1
Cuna Jlopenua, e€ HanpaBJIE€HUE U MOAYJIb.
4 JIBwkeHne  3apsokeHHOM  yactuiel B | 1
OJTHOPOJHOM MarHUTHOM I10J1e
5 MaruutHoe noje B BEIlECTBE. |
deppomMarHeTuky, napa- U AMaMarHeTHKU
5 SIBiieHNe 3JIEKTPOMArHUTHON MHAYKIUH. 1
IToTok BeKTOpa MarHUTHOW UHIYKIUH
7 SC UHIYKIHH. 3aKoH 1
3JIeKTpoMarHuTHoi uHaykuuu dapanes
3 BuxpeBoe anekrpuueckoe mnone. Toku 1
dyxko
9 [IpaBusno Jlenna 1
10 WNHyKTUBHOCTB. Karymka 1

HHAYKTHUBHOCTU B ICIIH MMOCTOAHHOI'O TOKa




KonrtponsHas pabora o TeMe

11 " "
DNeKTpoANHAMUKA

12 Konebarenpnass cucrema. CBOOOAHBIC
kosnebanus. ['apMoHUUYECKUEe KOJICOaHHSI

13 Ammuntyna u ¢aza KonedaHuit
Ilepriog u wacrora koneOGanuil. I[lepuon
MaJTbIX CBOOOTHBIX KoJeOaHui

14 MaTeMaTH4ecKkoro MasTHuka. llepuon
CBOOOMHBIX  KOJIEOaHMM  MPYKMHHOTO
MasTHUKA

15 3aryxatomue kosiebaHus. BBIHYyXIeHHBIC
kosebaHus. Pezonanc

16 [Ipaktuueckass pabora '"MexaHuueckue

KoJIeOaHMs B MY3bIKAJIBHBIX HHCTPYMEHTax"

17 DneKTpOMarHUTHbIE Kosie0aHusl.
KonebarenbHblii KOHTYD

18 3aKOH COXpaHEHUS! SHEPTUM B UICATBHOM
Kos1e0aTeIbHOM KOHTYpE

19 Karymka  WHIyKTUBHOCTM B  LENU
MIEPEeMEHHOT0 TOKa

20 3akoH OmMa uis DJEKTPUYECKOH Ienu
MIEPEeMEHHOT0 TOKa

21 MexaHn4yeckue BOJHBL. XapaKTePUCTHKU
MEXaHHUYECKUX BOIH

22 3ByK. XapaKkTEpUCTUKH 3BYKa

23 Wndpassyk u ynerpa3Byk. LllymoBoe

3arpsA3HCHUC Oprxcanmeﬁ Cpcabl




SHCKTpOMaFHI/ITHBIC BOJIHBI. I/ISJIY'-ICHI/IG

24 AIIEKTPOMArHUTHBIX BOJIH L
DOHeprusi  DJICKTPOMATHUTHBIX  BOJIH.
CBoiicTBa  DIEKTPOMArHUTHBIX  BOJIH.

25 HIkama AIIEKTPOMArHUTHBIX BoMH. | 1
[IpumMeHeHre >JIeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBbITY

26 Cger. 3aKoH MPSIMOJIMHEHHOT O 1
pacrpocTpaHeHHsI CBeTa

97 Otpaxenue cBera. [lnockoe 3epkaio. 1
Cdepuueckoe 3epkajio
[Ipenomnenue cBera. AOCONIOTHBIM W

28 OTHOCHUTEIbHBIH nokasarenk |
npenomiieHusa.  IlomHoe — BHyTpeHHee
OTpakeHHUE.

29 Xon nmydeit B mpusMme. Jlucnepcus csera. 1
CnoxHBIN cocTaB Oenoro ceera. Llper

30 JIunzpl.  DOKyCcHOE  pacCTosHUE U 1
ONITUYECKAs CHJIA JIMH3BI
[Ipaktueckas  pabora  «llocTtpoenue

31 n300paXeHUH B JIMH3aX U WX cHCTemax. | 1
YBenuueHue JUH3bY

32 I'na3 xak ontuueckas cucrema 1

33 Hucnepcus ceera 1

34 WnTepdepeniys ceera 1

35 KonrtpomnbHas padora no teme «Onruka 1




I'panuipl PUMEHMMOCTH KJIACCUYECKOU

36 MEXaHUKU. 3aKOHBI 3JEKTPOJUHAMUKH H
MPUHIUT OTHOCUTEIBHOCTH
37 [Toctynarsl CTIeUATBHOM TEOPHUH
OTHOCHUTEJIbHOCTH
38 DHEprusi W UMIYJIbC PEIITUBUCTCKOU
JaCTHUIIBI
®oroaddext. Onwitel A. I'. Cronerosa.
39
3axonbl poTtordpdexTa
OnpITBI TIO WCCIENOBAHHIO  CTPOCHHS
40 atoMa. [lmanerapnas Mojenb aroma
Pezepdopna
41 [Toctynater bopa
42 Bunpi ciektpoB. CriekTp YpOBHEH SHEPTrUH
aToMma BOJOpoAa
43 CroHTaHHOE U BBIHYKICHHOE H3IIyuyeHHE
CBeTa
44 Jlazep
Hyxnonnas mopnens snapa [eiizenoepra-
45 VBaneHKo. 3aps U MacCOBOE YUCIIO si/Ipa.
N3oTonel. PaguoakTuBHOCTH
3aKkoH PalMOaKTUBHOTIO pacmaja.
46 CBoiicTBa HMOHU3UPYIOIIETO H3ITyUYCHHS.
BnusiHue panmMoakTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI.
DHeprus CBsA3U HYKJIOHOB B spe. SnepHble
47 cunel. Jledext maccel sapa. SnepHbie

peakuuu. SnepHslie peaktopsl. [IpoOnemMsr




YIPAaBIAEMOI0 TEPMOSICPHOIO CHHTE3A.
DKkosorndyeckue ACIIEKTHI pa3BUTHUA
SIIEPHOM SHEPrEeTUKH

48

[IpakTnueckas pabota «Metonbl
perucrpanuu u HCCIICIOBaHUS
3JIEMEHTaPHBIX YaCTHII.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUSD.

49

Ousuka 3a npenenamu  CraHmapTHOU
Monenu. TémHas wmartepuss W TEMHaA
sHeprus. EnuHcTBO (pr3mueckoi KapTUHBI
MHpa

50

OmnpeneneHne HMMIyJbca W DHEPTUH
PENATUBUCTCKUX YacTHUIl (o
(dhoTorpadusaM TPEKOB 3apSKEHHBIX YACTHII
B MarHUTHOM T10JIC)

51

HccnenoBanue crnekTpa pa3peKEHHOTO
aTOMapHOTO0 BOJOPOJIa W  HU3MEPCHHE
nocTostHHOM Punbepra

52

OTansl Pa3sBUTHA aCTPOHOMMUMH. 3HaueHHe
ACTPOHOMUH

53

[IpuMeHHUMOCTh 3aKOHOB (DU3HUKH IS
OOBSCHEHHS  TMPUPOJIBI  KOCMHYECKHX
00BEKTOB. MeTo/bl  aCTPOHOMHUYECKUX
HCCIeI0OBaHUM

54

COBpeMeHHLIC OIITHUYCCKHUE TCIJICCKOIIBI,
PaanuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTPOHOMMUA




55

Bun 3Bé3mHoro Heba. Co3Be3gus, sipkue
3Bé3)j[I)I, IIJTaHETHBI, UX BUIUMOC IBUKCHUC

56

Comnneunas cucrema. Connne. CojiHeuHas
AKTHUBHOCTBD. I/ICTO‘IHI/IK I-)HepFI/II/I COJIHIIa nu
3BE3]

57

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
Huarpamma "cHeKTpaibHBIM Kilacc —
CBETUMOCTD"

58

Bnytpennee CTPOECHHUE 3BE3.
CoBpeMeHHBIE MIPEACTABICHUS 0
MpOUCXOkACHUU M 3Bomtonnu ConHia u
3BE3/1. DTamnbl KU3HU 3BE3]L

59

Mineunsii Ilyte — nHama [anaktuka.
Tunsl ramaktuk. Y€pHbIE OBIPHI B sapax
raJlakTUK

60

Macmrabnas ~ cTpykrypa  BceneHHoid.
MeraranakTuka

61

Hepeménnpie npoOieMbl acTpOHOMUU

62

O06o01IeHre 1 cucTeMaTu3aIys 3HaHUH 110
teme "Kunematuka u Jlunamuka"

63

O06o011eHre ¥ cucTeMaTu3alus 3HaHui 1o
TEME "OcHOBBI MOJIEKYJIAPHO-
KMHETUYeCKOU Teopun”

64

O00011IeHIE U CUCTEMATH3AINAS 3HAHUN 110
Teme "OneKkTpudeckoe noiue"

65

O00011IeHNE U CUCTEMATU3ALM 3HAHUHN 110
teMme "MaruutHoe noJe"




66

PesepBubiit  ypok.  OO6oOmienwe U
cACTEMaTH3alMsi  3HAaHWMH [0  TEME
"DJIeKTpOMarHuTHAs UHTyKIUs"

67

PesepBubiit  ypok.  O6oOmienue  u
cUcTeMaTH3alMs  3HAaHWA 10  TeMe
"MexaHUYecKue€ U  3JIEKTPOMAarHUTHBIE
BOJIHBI"

68

PesepBubiit  ypok.  OO6oOmenwe wu
cucTeMaTu3anys 3Haguii no treme "dusuka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTu'"

OBLLEE

KOJIMYECTBO YACOB 110

[TPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Ouzuka, 10 wiacc/ Mskumes I'.4., byxosue b.b., Corckuit H.H. nox
penakmueit IlapdentheBoit H.A., AknuonepHoe oOmiectBo «M3marenbcTBO
«IIpocsewmenue»

e dusuka, 11 wmace/ Msakumes ['.J1., bByxosues b.b., HUapyrun B.M. non
penakmueit IlapdentreBoit H.A., AkmuonepHoe oOmiectBo «M3marenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIbBI AJISA YUUTEJIA
1. Epmonenko B. A. PasButne (QyHKIIMOHAJIBLHOH TPaMOTHOCTH
00y4Yaromerocsi: TEOPETUIECKUN acrekT // DIEeKTPOHHOE Hayd HOe W3AaHHe
«AnpMaHax IIpocTpancTBO 51 Bpems». 2015. Nel
2. Bociutanue Ha ypoke: METOuKa padOThl YUUTEIS: METOJUIECKOE ITOCOOme
/" [CremanoB II.B., KpyrmoBB.B., CrenanoBall.B. m gp.]; mom pen.
I1.B.CrenanoBa.— M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTUsI 00pa30BaHUs
PAO». 2021.
3. DMmonmoHanpHBIN HHTEIUIEKT. Poccuiickas mpaktuka / Cepreit [1labaHoB,

Anena AnemmHa. — 6-¢ mw3gm. — M. : Mann, MBanoB u ®epbep, 2019.
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