MUHUCTEPCTBO MIPOCBENIEHUA POCCUICKOM ®EJIEPAIIIN

I'ocynapcrBenHoe 0ro1:xkeTHOE 001Ie00pa3oBaTebHOe yupexaenne CamMmapckoil 001acTu cpeaHsisi
o0meodpa3zoBareabHas mkoya Ne 1 «O0pa3oBaTe/ibHbIH HEHTP»
n.r.T. CMbIILIsIeBKA MyYHUIMNAJBHOT0 paiiona Bomkckuii Camapcekoii o61actu

I'bOY COHI Ne 1 "OLL" m.r.1. CMbIIILIsIEBKA

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

[Ipencenarens MO 3amecturenb qupekropa  Jupekrtop

Turosa T.1O. no HMP bypuesa U.B.
Tumodeena H. B. [Ipuka3 ot 498-0x1

Iporokom Nel «30» aBrycra 2023 r.

ot «24» aBrycra 2023r. oT «25» aBrycra 2023 r.

MognucaH: bypuesa VpnHa BrnagnmuposHa

Eyp L'Ie Ba DN: C=RU, O="TBOY COLU Ne1 "OLI™

n.r.T. Cmbiunseska", CN=bypuesa VpuHa
M BnagumuposHa, E=schoollkp@mail.ru
p I/I H a OcHoBaHwue: s noaTBepxaato aToT
OOKYMEHT CBOEWN yAOCTOBepSoLLEN

Bn aﬂ VI M I/I po B H alllgﬂirtwlg:;:der Bepcus: 10.1.1

PABOYAS IPOTPAMMA
(ID 552429)

yueOHoro npeamera «®@u3uka. Yriay0aéHHbIA YPOBEHb)

115t ooyyaromuxest 10 — 11 knmaccos

Camapa 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypoBHE cpeAaHero odiero oopasoBaHusi pazpaboraHa Ha
OCHOBE MOJIOXKEHUIN U TpeOOBaHUI K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM
nporpammel, nipeacTtaBieHHbXx B PI'OC COO, a takxke ¢ yu€toMm QeaepanbHOil pabouei
nporpaMMmbl Bociutanusi U Konueniuu npenoaaBanus ydeOHoro mpenmera «dusnkay B
oOpa3oBarenbHbIX opranuzamnusx Poccuiickoir ®enepanuu, pealu3ylOIUX OCHOBHbBIE
oOpazoBarenbHbIE MPOTPAMMBI.

[IporpaMmma 1o ¢QusukKe ompeaenseT o0sA3aTeTbHOE MPEAMETHOE COACpKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEJA0BATEIbHOCTh HM3YYEHHS] TEM M Pa3/eioB
y4eOHOTO MpeaMeTa ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€d, JOTHUKU
y4eOHOTO Mpollecca, BO3PACTHRIX 0coOeHHOcTel oOydaronuxcs. [Iporpamma no ¢usuke
na€T MpelICTaBlIeHUEe O 1ENSIX, COAePKAHUU, OOLIeH cTpareruu o0y4eHus, BOCIIUTAHUS U
pa3BUTUS O0YYaAIOMIMXCS CpPeACTBaMU y4eOHOTOo mpeameTra «DPu3uka» Ha yriryOJIEHHOM
YpOBHE.

N3ydyenne kypca QUMK yriayOnEHHOTO YpPOBHS TO3BOJISIET pPEajM30BaTh 3aJaud
npo(hecCHOHANbHOM OpUEHTAlK, HAIpPaBJIEHO Ha CO3/JaHUE YCJIOBHM JUIsl MPOSBICHUS
CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXXIbIM OOYyYarolUMCH,
KOTOpbIE  HEOOXOOMMBI  JJIi  MOPOJOJDKEHUs  oOpa3oBaHHMs B OpraHU3alMsIX
poEeCCHOHAIBHOTO 00pa30BaHUs 10 PA3NUYHBIM (PU3UKO-TEXHUYECKHM U WHKEHEPHBIM
CHELUATBHOCTSIM.

B nporpamme no ¢usnke onpeaenstoTcs miIaHUpyeMble pe3ybTaThl OCBOCHUSI Kypca
(U3MKH Ha YpPOBHE CpEIHEro OOIIero 0oOpa30BaHUs: JMYHOCTHBIE, METANpPEIMETHBIE,
npeaAMeTHble (Ha yrayOia€éHHOM ypoBHeE). HayyHO-MeTO0NOrM4eckoil OCHOBOM IS
pa3paboTKu TpeOOBaHUN K JTMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM pe3yJibTaTaM
oOy4Jaronuxcsi, OCBOMBIIMX TMpPOrpaMMmy 1O (U3NKE HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI Ha yTriIyOIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/I€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU Ha YIIIyOJIEHHOM YPOBHE, B TOM
quclie IPEeIMETHbBIE PE3YIbTAThI 10 TOAaM 00yUYEeHHUS;

coJiepkanue yueOHoro npeamera «@u3ukay» 1o rogam 00yyeHusl.

[Iporpamma 1o (u3MKe UMEET MPUMEPHBIN XapakTep U MOXKET ObITh MCIIOIb30BaHA
YUHUTEISIMH (PU3MKH 7151 COCTABJICHUS CBOMX PAaO0UYMX MPOTPaAMM.

[Iporpamma 10 (Qu3MKE HE CKOBBIBAET TBOPYECKYIO WHULIMATUBY YUHUTENEH U
MIPEAOCTABIIAET BO3MOXKHOCTU ISl pealn3ally pPas3IMYHbIX METOJUYECKHX MOAXOJI0B K
npenojaBaHuio  (QU3MKM Ha YIIyOJIEHHOM ypOBHE TIpU  YCJIOBUHM  COXpPaHEHUS
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

du3nka Kak Hayka o Haubosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B KauecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUN 00
okpyxatotieM mupe. [IIkoapHBI Kype GUBHKH — CHCTEMOOOPAa3YIOIINA I €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEAMETOB, IOCKOJbKY (U3NYECKHUE 3aKOHBI JIeKaT B OCHOBE
MPOLIECCOB U SIBJICHUH, M3y4aeMbIX XHMHEH, Ouosorueu, ¢usznueckoil reorpadueil u
actpoHomuei. lcnonp3oBaHWe U AKTUBHOE NPUMEHEHUE (PU3NYECKHX 3HAHUU



OTpeAeNnuIo XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHHA KOCMOCA, IIOJYYEHUS HOBBIX MAaTE€pPUAIOB C
3aJlaHHbIMU CBOMCTBaMU. M3ydyeHune QUMK BHOCUT OCHOBHOW BKJaJ B (OpMHpOBaHHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOywaromerocs, B (OpMHUpPOBAHHWE YMEHUH
NPUMEHSTh HAYYHBIH METO]I TO3HAHUS MPHU BHITIOJHEHUN UMHU Y4EOHBIX HCCIIEIOBAaHUMN.

B ocHoBy kypca (u3uMKku Ha ypoOBHE CpeJHEro 0o0IIero oOpa3oBaHUsI MOJIOXKEH Pl
uJel, KOTOPbIE MOXHO pacCMaTpUBaTh KaK NPUHIMUIIBI €70 IIOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall M3 BCEX pasleioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoen 2enepanuzayuu. B cOOTBETCTBUM C HEel MaTepualn Kypca (GU3HKU 00bEINHEH
BOKpYT (u3nueckux Teopuil. Benymum B Kypce siBisieTcs: GopMHpOBaHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEIECTBE U TOJIE.

Hoea cymanumapusayuu. EE peanuzanys NOPEANOJaracT  MUCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANA (PU3HMUECKOW HAYKH, OCMBICIEHUE CBSI3U PA3BUTHS (PU3UKU C
pa3BUTHEM OOLIECTBA, a TaKXKE C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU ITPOOJIEMaMHU.

Hoea npuknaonoiu wnanpaenennocmu. Kypc ¢usukd yriayOiaéHHOTO ypoBHS
IIPEANOJIAraeT 3HAKOMCTBO C IIMPOKMM KpPYrOM TEXHHUYECKMX M TEXHOJIOIMYECKUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCsi HA ypOBHE
o0IIuX MPEACTaBICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoen rkonocuzayuu peanusyeTcsi NOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJEpKaHUS,
NOCBSIIEHHBIX SKOJOTMUYECKUM IpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbl C
pPa3BUTHEM TEXHUKM M TEXHOJIOTMM, a TakKKe OOCYXIEHHUS MNpoOJIeM panuOHAIBHOIO
MPUPOIONOIB30BAHMS M KOJIOTUYECKON O€30MaCHOCTH.

OcBoeHME coJepKaHUS TPOrpaMMbl MO (PU3MKE JOJKHO OBITh TOCTPOCHO Ha
NPUHIIUIIAX CHUCTEMHO-JESATENIbHOCTHOIO mnoaxona. s ¢u3uku peanuzauus 3THX
NPUHLIMIIOB Oa3upyeTcsi Ha HCIOJIb30BAaHMM CaMOCTOSITEIBHOIO HKCIEPUMEHTa Kak
MOCTOSIHHO JAeHCTBYIOMIEro (haktopa yueOHoro mporiecca. st yriayOaéHHOro YpoBHS —
3TO CHCTEMA CaMOCTOSITENIBHOTO  YYEHHMYECKOTO  JKCHEPUMEHTA, BKJIIOYAIOLIETO
(GpoHTaNbHbIE YYEHHUYECKUE OIBITHI MPU HU3YYEHUH HOBOTO MaTepuala, jJabopaTopHbIe
paboThl U paboThl mpakTukyma. [Ipm 3TOM BO3MOXKHBI JBa CrHocoba peanlu3anuu
¢bu3nyeckoro mpakTUKyma. B nepBom ciydae npakTukyM mpoBoguTcs ubo B koHue 10 u
11 xnaccoB, 1u0OO TOCIE MEPBOrO W BTOPOrO MOJYTOAUMH B KaXKIOM M3 3THX KJIACCOB.
Bropoii cnioco6 — 3To uHTErpamusi padoT NpakTUKyma B CUCTEMY Ja0OpaTOPHBIX padoT,
KOTOpBIE MPOBOASATCS B Mpolecce u3ydeHus pasnena (temsl). [Ipu stom moj paboramu
MIPAaKTUKyMa TNOHUMAETCSl CAMOCTOSITENBHOE HCCIEI0BaHUE, KOTOPOE MPOBOAUTCA IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIAroBoi HHCTPYKIUU.

B nporpamme mno ¢usuke cuUcTEMa YYEHHYECKOrOo SKCIEPUMEHTa, JabopaTOpPHBIX
paboT U MpakTUKyMa MpeACTaBiIeHa eIUHbIM NiepeuHeM. BriOop TeMaTUKM IJisi STUX BUIOB
YUEHUYECKUX MPaKTHUYECKUX pPadOT OCYIIECTBIISIETCS YYaCTHHKaAMH 00pa30BaTEIbHOIO
npolecca UCXoAsi U3 0COOCHHOCTEH MOYypOYHOTO IUIAHWPOBAHUSA U OCHAILlEHUs] KaOuHeTa
¢usuku. [Ipu 3TOM ObOecmeurBaeTcsi OBlaJieHHe O0y4YarOUUMUCA YMEHUSMH MPOBOJUTH



npsiMble M1 KOCBEHHBIE U3MEPEHHUs, HCCIEAOBAHNS 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH U
MIOCTaHOBKY OIIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

Bbonbiioe BHUMaHue yzAensieTcsl pelIeHnI0 pacu€THBIX M KaueCTBEHHBIX 3adad. [lpu
ATOM JJI PAacUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4d C SIBHO 3aJIaHHON W HESIBHO
3alaHHOM (DU3UYECKON MOJIENbI0, TO3BOJISIONIME MPUMEHSTh H3YUYCHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jelia Kypca, Tak U MHTETpUpYys MPUMEHEHUE 3HAHUN
U3 pasHbIX pa3aenoB. [[1s KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS 3aJaHUA Ha
0o0OBbsCHEHHE/TPE/ICKa3aHue TPOTEKaHUs (PU3NYECKUX SBICHUW W  TIPOILIECCOB B
OKpYXKalolllel )KU3HH, TpeOyrolue Bbi0opa GU3ndecKkoit MoIeNu A CUTYyalluu TPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TtpeboBanusmu PI'OC COO k maTepuasbHO-TEXHHUYECKOMY
o0ecrnedyeHn0 y4eOHOro mporecca Kypc (u3uku yriayOia€HHOTO YpOBHS Ha YpPOBHE
cpenHero o0miero o0pa3oBaHusl IOJKEH U3Y4YaThCs B YCIOBUSX MPEIMETHOTO KabuHera. B
kaOuHeTre (UBUKUA JOJKHO OBITH HEo0Xoaumoe gabopaTopHOE OO0OpYIOBaHHUE IS
BBITIOJTHEHMSI YKa3aHHBIX B MpOTrpamMme 1Mo (U3NKEe YICHHYECKUX OIMBITOB, JJA0OPATOPHBIX
paboT 1 paboT MpaKkTUKyMa, a TAaK)Ke JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHuEe (OPMUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MUHUMAaJIbHOM JIOCTATOYHOCTH U OOECHEeYMBAET IOCTAHOBKY IIE€PEUMCIICHHBIX B
nporpaMMe 1o (pu3MKe KIYEeBbIX IEMOHCTPALUI 17151 UCCIEA0BAHUS U3YYaEMbIX SBJICHUN
U TPOIECCOB, SMIUPHUUECKUX M (PyHIAMEHTAIBHBIX 3aKOHOB, WX TEXHHYECKHUX
IIPUMEHEHU .

JIabopaTopHoe 000pyI0BaHHE ISl YUEHUUECKHUX MTPAKTHUYECKUX padboT opMupyercs
B BHUJIE TEMAaTHMYECKHUX KOMIUIEKTOB M OOECIIEUMBAETCS B PAcUETe OJHOTO KOMIUIEKTa Ha
IByX oOywaromuxcs. TeMarnuyeckrue KOMIUIEKThI JaOOpaTOPHOTO 000pYA0BaHUS JOJKHBI
OBITH MOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BAHUN aHAJIOTOBBIX M ITU(POBBIX MPHOOPOB,
a TaKke KOMITBIOTEPHBIX M3MEPUTEIHHBIX CUCTEM B BUE HU(DPOBBIX JTaOOpaTOPHIi.

OCHOBHBIMHU TIEJISIMHU HU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

(opMupoBaHHE HMHTEpeca M CTPEMIICHUS OOy4arouxcsd K HAYyYHOMY H3YYECHHIO
MPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEICTABICHU O HAaydHOM METOJe To3HaHus U (OPMUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMupOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa HW3Y4Y€HHsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKU;

(dbopMupoBaHrE YMEHU OOBSCHATH SBJICHUS C UCIIOJIB30BaHUEM (DU3MYECKUX 3HAHUH
Y HAY9IHBIX JI0KA3aTEIbCTB;

(opMupoBaHUE IPEICTABICHUNA O POJIM (PUBHUKH JIJISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cepax Oyaymel mpodeccCHoHaTbHON
JESTEIbHOCTH, CBS3aHHBIX C (DM3HMKOM, MOJITOTOBKA K JaJbHEHIIEMY OOYYCHHIO B 3TOM
HaIPaBJICHUH.

JlocTrkeHne 3Tux 1enei odecrneunBaeTcs perieHneM CIeayonuX 3a1a4 B mpolecce
M3y4deHus Kypca GU3UKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:



NpUOOPETEHNE CUCTEMBI 3HaHHI 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsIX, BKIIIOYAs MEXaHUKY, MOJCKYJSPHYIO (U3HUKY, AIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U PJIEMEHTHI aCTPO(U3UKH;

dbopMHpOBaHWE YMEHUW TPUMEHSATh TEOPETUUYECKHUE 3HAHUS [JIs1 OOBSICHEHUS
¢bu3nUecKkux SIBICHUM B MpUpPOAE U JUIsl TNPUHATHS TNPAKTHUYECKUX pEIICHUH B
MOBCEHEBHOM JKH3HM;

OCBOGHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOM (hU3MUYECKOI
MOJIEIIbIO, 3a/1a4, TOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE co37aHue (U3HUECKOW MOJEIH,
aJIcKBaTHOM yCIIOBUSM 3aJa4i, B TOM YHCJIIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

MOHUMaHWEe (PU3NYECKUX OCHOB M TIPHHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIaJICHHE METOJaMH CAMOCTOSITENILHOTO TNIAHUPOBAHUS U MPOBEIECHUS (HHU3HUUECKHIX
HKCIIEPUMEHTOB, aHAU3a U UHTEpHpeTalud UHPOPMAILIUU, ONPEACIICHHUS JOCTOBEPHOCTH
MOJIy4YeHHOTO pe3yJIbTaTa;

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

pa3BuTHEe HHTEpeca K chepaMm mnpodecCHOHANbHONW NEATeTbHOCTH, CBS3aHHOW C
bu3uKOM.

B cootBerctBun ¢ tpeboBanusimu GI'OC COO yriyOnEéHHBIA YpOBEHb W3YUYCHUS
yuebHoro npeamera «dusnka» Ha ypoBHE CpeHEro oOIIero oOpa3oBaHUsSI BHIOMpAETCS
OOy4aroImUMuUCs, TUIAHUPYIOIMIMMH TPOJOJDKEHHE 00pa3oBaHUs MO CHEIUATBHOCTIM
(hU3UKO-TEXHUUECKOTO MPODUIIA.

Ha wusyuyenue o¢usuku (yrinyOn€HHBIM ypOBEHb) Ha YpPOBHE CPEIHEro OOIIero
obpazoBanust otBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 vyacoB B Henento), B 11
kimacce — 170 JacoB (5 4acoB B HEICIIO).

[Ipeanaraemelii B mporpaMmmMe 1o (pu3uke nepedyeHb J1a0OpaTOpHbIX U MPAKTHUECKUX
paboT ABJISIETCS PEKOMEHJIOBAHHBIM, YUUTEIb JIeJaeT BHIOOP MPOBEACHHUS JTa00OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATbHBIX OCOOCHHOCTEH 00yJarOIINXCS.



COILEP KXAHUE OBYYEHUSA
10 KITACC

Pa3znes 1. HayuHnblii MeTO/ NO3HAHUS TPUPOABI.

®uzuka — (QyHgaMeHTanbHas Hayka o npuponae. Hayunswlii MeTron mno3HaHUS U
METOJIbl UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH.

OKCIIEpUMEHT W TeOopusi B Tpollecce TMo3HaHWsi mpupoasl. HaOmonenue wu
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  u3MepeHuss (PU3MUECKUX BEJIMYUH (QHAJIOTOBbIE W IHUQPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpenrHocT M3MepeHU (PU3NICSCKUX BETUYHH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MopenvupoBanue (U3UYECKUX SIBJICHUN ¥ TIPOIECCOB (MaTepHallbHAas TOYKa,
aOCOJIFOTHO TBEPAOE TeNO, UJealbHAasl XKUJKOCTh, WUJICAJIbHBIA Ta3, TOUCUHBIA 3apsn).
I'unote3a. ®U3nyecKuil 3aK0H, T'PAHULIBI €M0 NPUMEHUMOCTU. PU3nyeckas Teopusl.

Ponps u mecto ¢usuku B GOpMHUPOBAHWM COBPEMEHHOW HAyYHOM KapTUHBI MUpPa, B
MPAKTUYECKOMN JeATETbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mmepenue cuiibl TOKa U HANpsDKEHUS B IEMU TMOCTOSHHOTO TOKA MPH MOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ uudpoBoit naboparopueit mno dusuke. I[lpumepsr wuzMepeHuUs
(hU3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

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

[Ipsmast u oOpaTHas 3a/1a4d MEXaHUKHU.

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

[lepemernienue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsE CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHOM TOYKM, HUX TMPOCKIMH Ha OCH CHCTeMbl KoopauHaT. CroxxeHue
IIEPEMEILICHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJUHENHOE JBUKEHHE. 3aBUCHUMOCTh
KOODAMHAT, CKOPOCTH, YCKOPEHHS U IyTH MaTepUalbHON TOYKM OT BPEMEHU U HX
rpaduKy.

CBobOomHOE TMajieHHe. YCKOpEeHHE CBOOOJHOrO TajeHus. JIBuxkeHue Tena,
OpOIIEHHOI0 MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH U YCKOPEHUS
MaTepUaTbHONU TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuuennoe nBmxeHue. JIBMKEHHE MaTepUAIbHOW TOYKM IO OKPY>KHOCTH.
VYrnoBas u nuHelHas ckopocth. Ilepuon m vacrora obpamieHus. LlenTpocTpemMuTenbHoOe
(HOopMaJibHOE), KacaTelbHOE (TAaHTCHIMAIBHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHOU
TOYKH.



TexHruueckue ycTpoWCTBa M TEXHOJIOTMYECKHE NPOLIECCHI: CIUIOMETp, JBUKEHUE
CHapAIO0B, LIETIHBIE, IIeCTepEHYAThIE U PEMEHHBIE MEepeaayl, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu.

Mopgens cuctemMbl OTCUETA, WIUTIOCTPAUMS KHUHEMATUYECKUX XAPaKTEPUCTHUK
JIBHKCHUSL.

CnocoObl uccien10BaHusl IBUKEHUM.

Nnmroctpanus npeaenbHoro nepexoia i \3BMEpEeHHe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Taenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

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

HamnpaBnenue ckopocTy U IBHKEHHUH 10 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTeil, TPAeKTOpU, CKOPOCTEN NBHXKEHUS OJHOTO W TOTO XK€ Tela B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne HEpaBHOMEPHOTO [IBHKEHUS C LEJIbIO0 OMNPEAEICHUS MIHOBEHHOM
CKOPOCTH.

N3MepeHne yCKOpeHHs] MpU MPSMOJIUHEWHOM PAaBHOYCKOPEHHOM JBH)KEHUHU TIO
HaKJIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenue yckopeHusi CBOOOJHOrO mNaAeHUs (PEKOMEHJOBAHO HCIOJb30BaHUE
1udpoBoii 1aboparopun).

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpPU30HTaIbHO. I[IpoBepka rumoressl O
NpsAMOIl MPONOPUMOHANIBHOW 3aBUCUMOCTH MEXKIY [aJbHOCTHIO MOJETA M HavaldbHOU
CKOPOCTBIO Tela.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH C IIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia oOparieHus: KOHWYECKOro MasiTHUKa OT €ro
napamMeTpoB.

Tema 2. /lunamuxa.

IlepBbii  3akoH HproroHa. HMuepumanbHble cuctemsl orcuéra. [IpuHiun
oTHocuTenbHOCTH lanmunes. HeuHepuumanbHble CHCTEMBI OTCYETA (OMpEAENICHUE,
IpUMEPHI).

Macca rena. Cuna. [IpyHuun cynepno3unmu Cul.

Bropoii 3akoH HeroToHa 1151 MatepuaibHON TOYKH.

Tpernii 3ak0oH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJECHTHOCTh TPABUTALIMOHHOM W HMHEPTHOU
MaccChl.

Cuna TsoKecTH. 3aBUCUMOCTb YCKOPEHHsS CBOOOJHOTO TAJeHUs] OT BBICOTHI Hall
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckoll MUpOThl. [[BUkeHne HEOECHBIX Tel U UX
cryTHUKOB. 3akoHbl Kernepa. [lepBas kocmMuueckasi CKOPOCTb.

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



Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI MOKOS.
Koaddumment tpenus. Cuna conpoTUBIECHUS P JBMKEHUHU TeJla B KUIKOCTU WU Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKCHUSI.

Hasnenue. ['mapocrarnueckoe napienue. Cuna Apxumena.

TexHuyeckre ycTporucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: MOAMNITHUKY, ABUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBuWKEHUsS Tell B HWHEPHHUAIBHBIX W HEUHEPUHUAIBHBIX CHCTEMAax
OTCYETA.

IIprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByx OHWIMHAPOB WM IIAPOB PA3HOW MAcCChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOECUCTBYIOLIEH MPUIIOKEHHBIX K TE€ITy CUJI C TPOU3BEACHUEM MACCHI
TeJla Ha €r0 YCKOPEHUE B MHEPLUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIINUX B PE3YIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIOMIEH CHUJI TPU JIBIDKEHMH Opycka IO HaKJIOHHOMU
IJIOCKOCTH.

[IpoBepka rumnore3sl 0 HE3aBUCUMOCTU BPEMEHU JIBUKEHUS OpycKa MO HAKJIOHHOM
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HUccnegoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOINIMX B TMPYXKHUHE U
PE3MHOBOM 00pa3iie, OT uX JAedopMaruu.

N3yuyeHne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Yepes3 JIETKUU
OJIOK.

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

UccnenoBanue nBrkeHHs Opycka IO HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
Kod(PUIIMEeHTOM TpEeHU4.

N3ydeHue nBuKeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHO TBEpHOe Teno. [locTynaTenbHOE W BpaliaTelbHOE JBWKEHUE TBEPIOTO
Tena. MOMEHT cuibl OTHOCUTENBHO ocu BpaieHus. [lmeuo cunbl. CrnoxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTu Tena.

YcioBusi paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckne  yCTpOMCTBA UM TEXHOJOTMYECKHME  MPOLIECCHI:  KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pel€TyaTbie KOHCTPYKIUU.

Jemoncmpayuu.



Y cioBus paBHOBECHS.

Bunpl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydenne ycToMdnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynec maTepuanbHOM TOYKH, CHCTEMBI MaTepUalbHbIX ToueK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBH)KEHUU LIEHTPa Macc.

Nmnynbe CHITBI 1 N3MEHEHUE UMITYJIbCA TETA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyibca MaTepuaibHON TOYKHU. lIpencraBieHne 0 COXpaHEHUH MOMEHTA
MMITYJIbCA B [IEHTPAIbHBIX MOJISAX.

PaGota cuibpl Ha ManoM M Ha KOHEYHOM mepeMelieHuu. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOIIHOCTD CHUJIBL.

Kunetnueckass »osHeprusi wmaTepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW 3HEPTUN MATEPUAIBHON TOUKH.

[loTeHnnanbHble W HENMOTEHUUANbHBbIE  CWibl.  [loTeHUManbHAst  HHEPrUsl.
[ToTreHumanbHast SHEPrUs ynpyro AeopMUPOBaHHON NPYKUHBL. [loTeHIIManbHas SHEPTrUs
Tela B OJHOPOJHOM TIpaBUTAUMOHHOM 1moje. lloTeHuuaneHas >Heprus Tela B
IPaBUTAIIMOHHOM I10JI€ OJIHOPOJIHOTO Iapa (BHYTpU M BHE mapa). Bropas xocmuueckas
CKOpPOCTh. TpeThst KOCMUYECKasi CKOPOCT.

CBsizb pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHMEM MEXaHWYeCKOW HSHepruu
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUUECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenne bepHyn 11 UACaIbHOM )KUJIKOCTH KaK CIICICTBUE 3aKOHA COXPAHEHUS
MEXaHHYECKON IHEPTUH.

TexHudeckre yCTPONUCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JBUKEHHE PAaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKEHHE.

HN3mepenne MOIHOCTHU CHJIBI.

W3meHenune sHepruu Tena Mpu COBEPIICHUN PabOTHI.

B3auMHble npeBpallleHuss KUHETUYECKOW M MOTEHUMAIBHON SHEPTUil MPU AEHUCTBUU
Ha TEJIO CWJIbI TSHKECTU U CUJIBbI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npAKmMuKym.

N3Mmepenne numnyiibca Teja no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOEIH IEKTPOMOOUIISI M MOIITHOCTH CHJIBI TSTH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJILCOM CHJIBI.



Uccnenoanue coxpaHeHus UMITyJibca IPU YIIPYTOM B3aUMOAECHCTBUMU.

N3mepenne KHHETUYECKOM YHEPTHUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUs MOTEHIIMATBHOM SHEPTUH MPYKUHBI C pA0OTOM CUITBI TPEHUSL.

Omnpenenenue pabOThI CUITBI TPEHUS TP IBMXKEHHUH TeJla IO HAKJIOHHOM MJIOCKOCTH.

Paznen 3. ModsiekyJsipuasi Gu3nKa 1 TEPMOJANHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUul.

OcHOBHBIE TIOJIOXKEHUSI MOJEKYJIsipHO-KuHeTH4Yeckorn Teopuu (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bpoyHOBCKOoe IBIKEHHE. XapakTep JABUKEHUS U
B3aMMOJEHCTBUS YaCTUI] BEIIECTBA. MOJENHN CTPOEHHUS ra30B, KUIAKOCTEW U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u pa3mepsl MOJIEKYJT
(atomoB). KonnuecTtBo BemectBa. [locTostHHas ABoraapo.

TeruoBoe paBHOBecue. TeMriepaTypa u ciocoObl €€ nzmepenus. [llkana temneparyp
Llenbcus.

Mogens uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHUUYECKON TEOPUHU: YaCTHUIIBI rasa
JBUKYTCSI XaOTUUYECKU U HE B3aUMOJEHUCTBYIOT JPYT C IPYTrOM.

I"azoBble 3akoHbI. YpaBHeHHE MeHneneeBa—Knamneiipona. AOCOIIOTHAS TeMIleparypa
(mkama Temmnepatyp KenwpBuna). 3akon JlampToHa. M3omporiecchl B Ha€albHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacraBieHHe H30MPOLECCOB:
HM30TepMa, U30Xopa, u3obapa.

CBs3p MEXKIy IABICHHEM U CpeOHEW KUHETHYECKOM HSHEPIHEN ITOCTYyNaTEIbHOIO
TEIJIOBOTO JBUYKEHUS MOJIEKYJ HIEaIbHOr0 raza (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU HUJICATIBHOTO Ia3a).

CBsi3b aOCOJIIOTHOW TeMIepaTyphl TEPMOJMHAMHUYECKOW CHUCTEMBI CO CpeaHel
KMHETUYECKOW SHEPTUEH MOCTYNAaTeIbHOTO TEMJIOBOrO IBMXKEHHS €€ YaCTHULL.

TexHuyeckre yCTpONCTBA U TEXHOJIOTUYECKHE MPOIIECChl: TEPMOMETP, OapoMeTp,
MOJIy4YeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BEILIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIIL.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGntonenue u vicciieioBaHuE U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmMuKym.

HccnenoBanue mpoliecca YCTaHOBJICHHUS! TEIUIOBOTO PaBHOBECHS MPH TEIIOOOMEHE
MEXKY TOPSAYEN U XOJIOJHOU BOJOU.

N3yuenue n3oTepMuU4ecKoro mnpoiecca (PeKOMEHA0BAaHO HUCITONIb30BaHUE LUPPOBOI
nabopaTtopun).

N3ydyeHne n30XopHOTO mpoiecca.

N3yuenune nzobapHOTO mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.



Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckass (TJ[) cucrema. 3amaHvie BHEIIHUX  YCIOBUM  JJid
TEPMOJMHAMHUYECKOM CHCTEMBl. BHemHume u BHyTpeHHHE mapameTpbl. [lapameTpsl
TEPMOJMHAMUYECKOM CUCTEMBbl KaK CpPEJHUE 3HAUYECHUS BEJIMYWH, OMMUCBHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

Hynesoe HA4aJI0 TEPMOJIUHAMUKH. Camonpou3BojbHas penakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro raza B TEPMOJMHAMUKE — CHCTEMa YpPABHEHWI: ypaBHEHHE
MenneneeBa—KnaneiipoHa W  BBIP@XEHHE U1 BHYTPEHHEHM HHEPrUM. Y CJIOBUSA
MIPUMEHUMOCTH 3TOM MOJICNIM: HU3Kas KOHUEHTPAlYs YACTHUIl, BBICOKHE TEMIIEPATypBhl.
BripaykeHne 11 BHyTPEHHEN YJHEPTUH OJJHOATOMHOT'O UICAJIBHOTO Iasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

OneMeHTapHasi paboTra B TepMoAHHAMHKe. Bpiuncienue paboThl 1Mo rpaduky
npoiiecca Ha pV-auarpamme.

Termnonepeaada Kak croco0 M3MEHEHUS BHYTPEHHEN 3HEPrUu TEPMOJIMHAMHYECKOU
cucteMbl 0e3 coBepiieHus: padboThl. KOHBEKIIMS, TEMIONPOBOJHOCTD, U3IIyYCHUE.

KomnuectBo TemnoTel. Temo€MKOCTh Tena. Y IelibHas U MOJISIpHAst TEIJIOEMKOCTH
BellecTBa. YpaBHeHue Maiiepa. YaenpHas TeEIUIOTa CropaHust ToIuMBa. Pacuér
KOJIMYECTBA TEIUIOTHI MU Teruionepeaaye. [loustue 06 aaunadbatHoMm mporecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss1 dHeprus. KoaumdecTBO TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEPMOAMHAMUKM JUUIsI PAaBHOBECHBIX MPOLIECCOB: Yepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHCTEMbI MPOXOAUT €IUHCTBECHHAs
aguabarta. AGCONIOTHAs TeMIiepaTypa.

BTopoii 3akOH TEpMOIMHAMMKHM JJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOKHO
nepenaTh TEIUIOTYy OT OoJsiee XOJIOAHOTO Tejla K Oojee HarpeTomy 03 KOMIEHCAIluu
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumansrnoe 3nauenue KII/I. Hukn Kapho.

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

TexHuueckrue yCTpOMCTBA UM TEXHOJIOTMYECKHE  IPOLECCH:  XOJOAUIBHHUK,
KOHJIUITMOHED, MU3ENIbHBIN U KapOIOpaTOPHBINA JBUTATENH, MapoBas TypOWHA, MOTyYeHUE
CBEPXHU3KHUX TEMIIEpATyp, YTWIH3ALUs «TEIUIOBBIX» OTXOJIOB C HCIOJIb30BAaHUEM
TEIJIOBOT'O HAcOCa, YTUINU3AIKs OMOOPTaHUYECKOTO TOIUIMBA ISl BRIPAOOTKHU «TEILJIOBOI
Y 3JIEKTPOIHEPT U U.

Jemoncmpayuu.

N3meHneHune TeMriepatypsl py ainadaTHueCKoM PacIIupEeHUH.

Bo3znymHoe oruuso.

CpaBHEeHUE YAETbHBIX TEIIOEMKOCTEN BEIIECTB.

Crioco0Obl U3MEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanne aguadaTHOTO IIpoIiecca.

KomrnibroTepHbie MOAEIHN TEIUIOBBIX JBUTATEIIECH.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Tpoliecca.

N3ydyenne B3aMMOCBA3M DHEPTUM  MEXMOJIEKYJISIPHOTO  B3aUMOJEWCTBUA U
TeMIepaTypbl KUTICHUS dKUJTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooGpa3oBanue W KoHJeHcauus. McmapeHue M KumneHue. YJeiabHas TerioTa
napooOpa3oBaHusl.

Haceimiennsle 1 HeHachleHHbIE Tapbl. KauecTBEHHAs] 3aBUCUMOCTh IIJIOTHOCTH M
JaBJICHUS HACBIIIEHHOTO Tapa OT TEeMIIepaTyphbl, WX HE3aBUCUMOCTH OT 0O0BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT IaBJICHUS B KUJIKOCTH.

BnaxxnocTs Bo3yxa. AOCOIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTb.

TBépnoe Tteno. Kpucrammudyeckue u amopdHble Tena. AHH3OTPONUS CBOMCTB
kpuctaioB. [lmaBneHwe W Kpucrtaimms3auus. YJelbHas TEIUIOTAa  IUJIABJICHUS.
CyO6numarnusi.

Hedopmarnun BEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra. [penen
ynpyrux aedopmariuii.

TeroBoe pacmipeHue >KHAKOCTeM U TBEPABIX Tell, OOBEMHOE U JIMHEWHOE
pacuigpeHyue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YacTHIl BEIIECTBA KaK MpPUYMHA
TEIUIOBOTO paCIIUPEHUsl Tl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX MEPEX0JIax.

VYpaBHeHue TerioBoro OagaHca.

[ToBepxHocTHoe  HaTsbkeHwe. KodpdUIMEHT TNOBEPXHOCTHOTO  HATSKEHUS.
Kanmunnapusie saBneHus. JlaBiaeHWe MMOJ MCKPUBIEHHOM MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckre yCTpONCTBA U TEXHOJOTMYECKHE MPOLECCHl: MKUIKUE KPUCTAILIIBI,
COBPEMEHHbBIE MaTEPHAIIBI.

Hemoncmpauyuu.

TennoBoe pacmnpeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenune. Kunenue rpu noHM>X€HHOM JaBIICHUMU.

N3Mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMY TUIEHKAMH.

CmauuBaHue.

Kanumnsipasie siBeHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccnenoBanune HarpeBaHus U MJIABJICHUS KPUCTAIIMYECKOTO BEUIECTBA.

Buaer nepopmarnmii.

Habmonerune Mansix aedopmarimii.

Yuenuueckuit skcnepumenm, nadopamopuvie pabomul, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI JKUIAKOCTEN.



N3mepenne yaenpHOM TEIUIOThI TUIABIEHUS JIbIA.

N3ydenue CBOMCTB HACBILIEHHBIX ITAPOB.

N3mepenue aOCoIIOTHOM BIaKHOCTH BO3yXa M OLIEHKA MAcChl IapOB B TOMEILIEHUU.

N3mepenue ko3(ppuirenTa noBepXHOCTHOTO HATSKEHMUSL.

N3mepenune monyisa IOHra.

HccnenoBanue 3aBUCUMOCTH ehopManiii pe3suHOBOTO o0pasia OT MPUIOKEHHON K
HEMY CHJIBI.

Paznen 4. JiekTpoauHaAMUKA.

Tema 1. Inexkmpuueckoe noJe.

OnexTtpuzanuss Tel W €€ MposBICHUS. OneKkTpudyeckuid 3apsna. JlBa Buna
JNEKTPUYECKUX  3apsAaoB.  [IpoBOOHMKM,  NHUAJIEKTPUKA WU IOJYHPOBOJHHKHU.
DneMeHTapHbINA 3IEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO 3apsa.

B3anmogeiicteue 3apsanoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxénnocTs anektpuueckoro mnosid. [IpoOHsiid 3apsa. JIuHun HanpspkEHHOCTH
ANEKTPUYECKOTO TToJIs1. OMHOPOIHOE IIIEKTPUUECKOE TTOJIE.

IIoTeHIMAIBHOCTD ~ DJIEKTPOCTATUYECKOIO  IOjisA. Pa3HOCTH  MOTEHIMAIOB U
HanpspbkeHue. IloTeHunanbHas sHeprus 3apsiga B dJIEKTPOCTaTUYECKOM mose. Ilorennnan
AIEKTPOCTATUYECKOTO MoJsA. CBsA3b HANPSHKEHHOCTH IOJISI M PA3HOCTU MOTEHUUAJIOB IS
ANEKTPOCTATUYECKOTO MOJIS (KaK OHOPOJIHOTO, TAK U HEOJTHOPOHOTO).

[IprHIMI CynepnoO3ULIAA dIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHON cdeprl. [loae paBHOMEpHO
3apsHKEHHOTO M0 00bEMY 11apa. [lose paBHOMEPHO 3apsKEeHHON OECKOHEYHOMU MIIOCKOCTH.
KapTtune! mrHAN HANPSKEHHOCTU ATUX MOJIEW U SKBUINOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CJIOBHUE PABHOBECHS 3apsA0B.

JIMDAEKTPUKU B DJIEKTPOCTATUYECKOM ToJie. JIMdjeKTpudeckas ITPOHUIAEMOCTh
BEILIECTBA.

KongeHcatop. ONEKTPOEMKOCTh  KOHJIEHCATOPA.  DJIEKTPOEMKOCTH  IIOCKOIO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHue KoHAeHcaTopoB. [locienoBarenbHOE COEOUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHE  IIPOLECCHL:  DJIIEKTPOCKOIL,
ANEKTPOMETP,  JJNEKTPOCTAaTUYECKasl  3allliTa,  3a3eMJIEHHE  BJIEKTPOnpuOOpOB,
KOHJIeHCaTOphl, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3apSIKEHHBIX IUIACTHUH.

Mogensb anekTpoctatudeckoro reneparopa (Baun ae I'paada).

IIpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.



Y CTpOUCTBO U IENCTBUE KOHACHCATOPA IMTOCTOSIHHOW U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOPA.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka ciJ1 B3aUMOJIEUCTBUS 3apSKEHHBIX TEN.

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

N3yuyeHue npoTekaHus TOKa B LEMU, COJEPKAILIEH KOHIEHCATOP.

Pacnpenenenrie pazHOCTH MOTEHIMANOB (HANPsDKEHUs) MPU MOCIEA0BATEILHOM
COEIMHEHHH KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuyecKuili mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcaoBus CylIecTBOBaHUSL MOCTOSTHHOTO AJIEKTPUYECKOro TOKa. VMCTOUHMKM TOKa.
Hamnpsixenue U u SJ1C é.

3akoH Oma [J1 y4acTKa LEenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBHCUMOCTb CONPOTHUBICHUS OJHOPOJIHOIO
MPOBOJIHMKA OT €r0 JUIMHBI U IUIOIIAIA MOMEPEYHOr0 CEYEHHUS. Y IeIbHOE CONPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, MapaIebHOE, CMEIIAHHOE COECIMHEHUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux 1enei. [Ipasuna Kupxroda.

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

MOIIHOCTB ANEKTPUUECKOro TOKa. TennoBas MOIIHOCTh, BbIAEIsAeMas Ha pe3UCTOpeE.

OJIC m BHYTpEeHHEE COINPOTHUBJIECHWE HCTOYHMKA TOKA. 3akoH Owma sl MOJIHOM
(3aMKHYTOI) 2JIEKTpUYECKOM 11enu. MOoITHOCTh UCTOYHUKA ToKa. KopoTkoe 3aMbIkaHue.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHrueckrue ycTpolcTBa M TEXHOJOIMYECKUE MPOLECCHI: aMIEPMETP, BOJIBTMETD,
peocTarT, CYETUUK IIEKTPUIECKON IHEPTHH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HAIpPSDKEHHS Uil PE3UCTOpPA, JIAMIIBI
HaKaJMBaHUS U CBETOJMOA.

3aBUCUMOCTh COMPOTUBJICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI, TJIOIIAIN
MONEPEYHOr0 CEYEHUs U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHUBIICHUS MPU IMOCTOSHHOM
HaIpsOKCHUH.

[Ipsamoe wu3mepenne O/IC. KopoTkoe 3aMblKaHUE TalbBAHMYECKOTO 3JIEMEHTA H
OIIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco6bl coemuHEeHnsI ICTOYHUKOB Toka, DJ[C Oartapeii.

Uccnenoanue pazHOCTH MOTEHIMAIOB MEXY MOJOCAMU UCTOYHUKA TOKA OT CHUJIBI
TOKa B IIEIH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomoi, npaKmuKym.

HccenenoBanne CMEMAaHHOIO COEINHEHUS PEZUCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS JUIs JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npezenna u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTHUBIICHUS UICTOYHUKA TOKA.

Uccnenoanune 3aBucuMoctd IDJIC raJbBaHUYECKOTO 3JEMEHTAa OT BPEMEHH MpuU
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXAY IOJIOCAMU UCTOYHUKA TOKA OT CHUJIBI
TOKAa B LEIN.

HccnenoBanue 3aBUCMMOCTH MTOJE3HOW MOITHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 pa3nuunbix cpeoax.

OnexkTpudecKkas MPOBOJAMMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTHBJICHUS METALIOB OT TEMIIEpaTyphl.
CBepXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX TyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass U MpPUMECHasT MPOBOAMMOCTh IMOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. IlomynpoBogHIUKOBBIE TPUOOPHI.

ONEKTpUYECKUA TOK B DJIEKTPOJIMTAX. JIEKTPOJIMTHYECKAs  JUCCOLMALIMS.
DnekTponu3. 3akoHbl Dapajes A1l ANEKTPOIIN3a.

OJIEKTpUYECKHM TOK B Trazax. CaMOCTOSTEIbHBIM W HECAMOCTOSATENIBHBIA pPa3ps.
PaznuyHblie TUIIBI CAMOCTOATENBHOTO paspsana. Monunus. [Ina3ma.

TexHuyeckue ycTpoHCTBa U IPAKTUYECKOE INPUMEHEHHUE: Ia30paspsiIHbIC JIAMIIBL,
ANEKTPOHHO-Iy4YeBass TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: OHOJ, TPAH3HUCTOD,
dboTonmoa, CBETOAMOA, TajdbBaHWKa, paUHUPOBAHME MEAM, BBIUIABKA ATIOMUHUS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTH METAJUIOB U MOJYIIPOBOIHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HaOmronenue anexTposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccenenoBanue 3aBUCMMOCTH CONTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYecKUuil MPAKTUKYM.

CnocoObl u3MepeHus: (PU3NYECKHX BEJIMYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
nU(GPOBBIX U3MEPUTENBHBIX MPUOOPOB W  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEIIbHBIE MOIPEITHOCTH U3MEpeHH Pu3nueckux BeanunH. O1eHka
IPaHULl [IOTPELIHOCTEN.



[IpoBeneHNEe KOCBEHHBIX W3MEPEHHH, WCCIEIOBAHWUN 3aBHCHUMOCTEH (HU3NUECKUX
BEJIMYMH, IMPOBEpKA MPEUIOKEHHBIX TUIOTe3 (BbIOOp u3 paboOT, OMHMCAHHBIX B
TEMaTUYECKUX pas3ienax «YUEHUYECKHHl OKCIepUMEHT, JjabopaTropHble padoThl,
MPAKTHKYM).

MexnpeaMeTHbIEe CBSI3H.

Nzyuenne kypca ¢usuku yriayOon€HHoro ypoBHs B 10 Kkiacce OCyIIECTBISIETCS C
y4€TOM COJEpKATENIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHK{, OMOJOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnovie nonamus, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20
nO3HAHUA: SIBICHUE, HAYy4YHBIH (DakT, rumoresa, (usnyueckas BEIWYMHA, 3aKOH, TEOPUS,
HaOIIOZCHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHHUE, MOIPEIIHOCTH
U3MEpEHH, N3MEepUTENbHbIE MPUOOPHI, IUPPOBasi 1a00paTOPHUS.

Mamemamuka: pelieHue cCUCTEMbl ypaBHeHUH. JIuHeiliHas ¢QyHkuwus, napabona,
runep6oia, ux rpaduku U CBOMCTBA. TpUroHoMeTpuyeckrne (yHKIUHU: CUHYC, KOCHUHYC,
TAHI€HC, KOTAaHIE€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopel M uxX
MIPOEKIUU HA OCH KOOPJAHUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: wmexanuyeckoe [BWKEHHE B JKUBOM mnpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKpYKaIoLEH Cpemsl,
yTUIn3alus OMOOPraHUYEeCKOro TOIUIMBA JJISl BBIPAOOTKHU «TEIJIOBOM» U 3JIEKTPOIHEPIUH,
MOBEPXHOCTHOE HATSHKEHUE U KAMWUISPHBIE SIBJICHUS B PUPOJIE, FIEKTPUUECKUE SIBIICHHUS
B JKMBOU MPUPOJIE.

Xumuna: JUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, IMOJyYeHUEe HAaHOMAaTEepUasoB, TEIUIOBBIE CBOMCTBA TBEPJBIX
TeJ, >KUAKOCTEH W Tra3oB, >KUIKHE KPUCTAJUIbI, JJIEKTPUUYECKHUE CBOMCTBA METAILIOB,
ANEKTPOIUTHUYECKAS JUCCOLIMALINS, TaJbBAHUKA, SJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eocpagpua: BnaxxHocth BO3Ayxa, BETPbl, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHHE JBUKEHUI C HCHOJIb30BAaHUEM MEXAHHU3MOB, YUET
CYXOr0 M JKUAKOTO TPEHUS B TEXHHMKE, CTAaTUYECKHE KOHCTPYKIMH (KPOHIUTEHH,
peméTyarble KOHCTPYKIMH), UCIIOIb30BaHNE 3aKOHOB COXPAHEHUS MEXAHUKU B TEXHHUKE
(rupockon, BOAOMET M ApPYrHe), ABUTATelb BHYTPEHHErO CropaHus, mnapoBas TypOWHA,
OBITOBOM  XOJIOAMJIBHUK, KOHJMIUOHEP, TEXHOJOTMH TOJNYyYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTMHU, BJIEKTPOCTATUUYECKas
3allUTa, 3a3€MJIEHUE SJIEKTPONPUOOPOB, Ta30pa3psAHble JIaMIIbl, MOJIYIPOBOJIHUKOBBIE
puOOPHI, TAJIbBAaHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

BzanmopaencTBre MOCTOSIHHBIX MAarHWTOB W MPOBOJHUKOB C TOKOM. MarnuTHoe
roje. Bektop MarHuTHOM UHAYKUUU. [IpUHIUIT CyNIeprO3ULIMM MATHUTHBIX NIOJIEH. JInHuM
MAarHUTHOW UHAYKIIHH.



MaruutHoe T1ojie TPOBOAHUKA C TOKOM (OpsIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€eHUE W MOAYJb. /[BM>KEHUE 3apsKEHHOM YacTULBI B
OJIHOPOJTHOM MarHuTHOM nose. Pabota cuiel JlopeHiia.

MarnautHOe noJsie B Bemectse. DeppoMarHeTuku, rmapa- i JIMaMarHeTUKH.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTUYECKHE MTPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB,  JJEKTPOMArHUTOB,  TECTEP-MYJIBTUMETp,  JJIEKTpoABUTaTeNlb  SIKoow,
YCKOPHUTEIU AJIEMEHTAPHBIX YACTHLI.

Jemoncmpayuu.

Kaptuna nuHUil MHAYKIAM MArHUTHOTO MOJIS MOJIOCOBOTO M IMOJAKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB.

KaptnHa nuHWI MarHUTHOM WMHIAYKLUHMHU TOJS JJIMHHOTO MPSMOTO MPOBOJHHUKA H
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmxeHus Myyka dJEKTPOHOB B MAarHUTHOM I10JI€.

[IpuHiun JelCTBUA BIEKTPOU3MEPUTENBHOIO MPUOOpa MAarHUTODIIEKTPUUECKON
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

HccnenoBanre MarHuTHOTO IOJIL HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

UccnenoBanue nericTBYSI TOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

N3mepenne cuiibl AMmnepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMKA HA OCHOBE U3MEPEHHUSI CHIIbI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE DIEKTPOMATHUTHOW WMHIAYKIMHU. [IOTOK BEKTOpa MArHUTHOW WMHAYKLUU.
OJAC wuHAyKuumu. 3aKOH  DJJIEKTPOMAarHUTHOM  mHaykuuum  @apanes. Buxpesoe
anexkTpuueckoe noie. Toxku Dyko.

OJ1C uHayKUMK B TPOBOJIHUKE, JBHKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTyllika WHAYKTUBHOCTH B IIE€MHM MOCTOSIHHOTO TOKa. SIBiieHUE
camonHaykiuu. JIC caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJIs1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHUdecKkre yCTPOMCTBA U TEXHOJOTMYECKHE IMPOLECChl: MHIYKIHUOHHAs MEYb,
COJICHOM I, 3aII1Ta OT 3JIEKTPU3ALNHU TEJI IPU ABUKEHUH B MATHUTHOM T10JI€ 3EMJIN.

Jemoncmpayuu.

HaGnronenue ssBneHus 2JI€KTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd 3/]C MHIYKIMH OT CKOPOCTH U3MEHEHUSI MAarHUTHOIO
ITOTOKA.



IIpaBuno Jlenna.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SIBrieHNE CAaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd DJ[C caMOMHAYKIHMH OT CKOPOCTH WU3MEHEHHUS CHUJIBI
TOKa B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHYKIIUH.

Ornpenenenre MHIAYKIMY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sBICHUS CAMOUHAYKIIUM.

COopka MoIenu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnes 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOO0aHEBIE KOIeOaHuS.

apmonnyeckue koneOanusi. KuHemartnueckoe W JAMHAMHYECKOE OIMCaHUE.
DHEpreTUuecKoe OIucaHue (3aKOH COXPAHEHHs MEXAaHW4YeCKOll 5sHepruu). BeiBon
JTUHAMUYECKOTO OINUCAHUS TapMOHUYECKUX KOJICOAHMH W3 HMX DHEPreTUYEeCKOro U
KMHEMATHUYECKOTO ONTUCAHMSL.

Amrutyna u $aza konebanuil. CBsi3b aMIUTUTY/IbI KOJICOAHUI UCXOTHON BETMYUHBI
C aMIUTUTYJaMU KoJeOaHuii €€ CKOPOCTH U YCKOPEHHUSI.

Ileppuon wu wdactora konebanuil. Ilepwonm wmanbiX CBOOOIHBIX —KOJIEOAHMI
MaTteMaTU4ecKoro MasTHuka. [lepros cBOOOIHBIX KOJIeOaHUN MPYKMHHOTO MasiTHUKA.

[lonsitue o 3aryxawmux KojebaHusix. BwiHyxkaeHHbIe KosieOaHus. Pe3onanc.
Pe3onancHas kpuBas. BrnusHue 3aTyxaHus Ha BUJ] p€30HAHCHOM KpUBOW. ABTOKOJICOaHUSI.

TexHuyeckue yCTpoicTBa U TEXHOJOTHUUECKHE MPOIIECChl: METPOHOM, Yachl, KayelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuch K0y1e0aTeILHOTO IBMKCHHUS.

HaGnronenue HE3aBUCUMOCTH TEpUOAa MallbIX KoOJIeOaHWW Tpy3a HAa HHUTH OT
aAMILUTATYIBI.

UccnenoBanne 3aryxaromux KojaeOaHUNW W 3aBUCHMOCTH IMEpUOJa CBOOOHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.

UccnenoBanue konebaHuii rpy3a Ha MacCUBHOM MPYKUHE C 1EIbI0 POPMUPOBAHUS
MPEACTABICHUM 00 HIeaTbHON MOJIETH NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUH TP KOJICOAHUAX Tpy3a Ha TIPYKUHE.

UccnenoBanue BEIHYXKICHHBIX KOJICOAHUI.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

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

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

N3ydenune nBUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B MPY>KHHHOM MasITHUKE.

HccnenoBanue yObIBaHUST aMIUTUTY/IbI 3aTyXAOMINUX KOJIEOaHUIA.

UccnenoBanue BoIHYXACHHBIX KOJIEOAHUIA.



Tema 2. dnekmpomaznummnuple Koneoanus.

Konebartenbubiit KOHTYp. CBOOOHBIE 3JEKTPOMArHUTHBIE KOJICOaHUs B HI€ATHbHOM
kosnebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIIIUTY b 3apsiia KOHAEHcaTopa ¢
aMIUTUTYJI0M CUIIBI TOKa B KOJIeOaTeTbHOM KOHTYpE.

3aK0H COXpaHEHMs PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue 3IeKTPOMarHuTHeIe KoJieOaHus. BBIHYXIEHHBIE 3JEKTpOMarHUTHBIC
KOJIeOaHUsl.

IIepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JIEUCTBYIOIIEE
3HAUYEHUE CHUJIbI TOKA W HAIPSIKEHUsS MPU Pa3InyHON (opMe 3aBUCUMOCTHU MEPEMEHHOIO
TOKa OT BPEMEHH.

CuHycOMJQJIbHBIA TEpEMEHHbI TOK. Pe3ucTop, KOHOEHCATOp M  KaTyllKa
MHJIYKTUBHOCTH B LIETIH CUHYCOUAAIBHOIO MEPEMEHHOI0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc
HAPSHKCHUAM.

Wneanbubiii  Tpancpopmatop. IlpomsBoacTtBo, mepenada U noTpediieHue
ANEKTPUYECKON YJHEPTUH.

DKOJIOTMUECKHE  PUCKM TpU  MPOU3BOJCTBE  3JEKTpodHepruu.  KynbTypa
WCITOJIB30BAHUS AIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HH.

TexHHYecKre yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IEKTPUYECKUM 3BOHOK,
TEHEPATOP IEPEMEHHOIO TOKA, JIMHUM JIEKTPOIEpe1ay.

Jemoncmpayuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh YacCTOThl CBOOOJHBIX KOJE€OAHUH OT HMHAYKTUBHOCTH M EMKOCTH
KOHTYypa.

OcumiiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeinb 31eKTPOMAarHUTHOTO TeHEPaTopa.

BoinyKieHHbIE CUHYCOMIaJbHbIE KOJIeOaHusI.

Pesucrop, karymka HHAYKTUBHOCTH U KOHJIEHCATOP B LIENH IIEPEMEHHOIO TOKA.

Pe3onanc  mpu  mOCNENOBAaTEIbHOM  COCOUHEHUU  PE3UCTOpPA,  KATyLIKU
MHIYKTUBHOCTH M KOHAEHCAaTOpa.

VY CcTpolCcTBO M IPUHITUT IEUCTBUS TpaHCPOopMaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

Nzyuenue tpanchopmaropa.

HccnegoBanne TNEpeMEHHOTO TOKa Yepe3  IMOCJIEAOBATENIbHO  COCAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Hab6moienue 31eKTpoOMarHiTHOTO pe30HaHCa.

NccnenoBanue paboThl MCTOUHHUKOB CBETA B LMW IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE G0JIHbI.

MexaHuveckue BOJIHBI, YCIOBHS UX pacnpocTpanenus. [lonepeunsie v Mpo1oibHbIe
BOJHBIL. [lepros, CKOpOCTh pacnpoCTpaHEHHs U JIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpa)XeHUE, MpeJoMIIeHHEe, HTEephEpEeHITUS U TUPPAKITUSL.

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



[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CpE/IbI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS H3JIyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa 3JEKTPOMATHUTHBIX BOJH: OTPaXCHHE, IIPEIOMIICHHUE, MOJSIpU3aLus,
uHTepdepeHus U AudpaKiusl.

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

IIpuHIMIIBI pagUOCBA3H U TeNeBUeHUA. Pagqnonokamnus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.

TexHuueckue yCTpOiCTBA W NPAKTUYECKOE MPUMEHEHUE:  MY3bIKAJIbHbBIE
MHCTPYMEHTBI, pajap, paauoOnNpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO0pa3oBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmomieecs Teo0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6utoienue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u 1upakiuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoucTBa yIbTpa3ByKa U €r0 IPUMEHEHHE.

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

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

OGHapyxeHue nHPpaKpacHOTo U yIbTPadhroIETOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmMonMHEiHOE pacnpOCTpaHEHUE CBETa B OJHOpOAHOW cpene. Jlyu cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHHsl cBeta. [locTpoeHne n300pakeHuil B IIIOCKOM
3epkaie. Chepudeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI MPEJOMIICHHUS CBeTa. AOCOJIOTHBIA TOKa3aTellb
npenomieHusi. OTHOCUTENBHBIN MOKa3zarenpb npejaomiieHus. [locToSHCTBO 4acTOThl cBETa
Y COOTHOILEHHE JUIMH BOJH MPU NEPEXOAE MOHOXPOMATHYECKOTO CBETA YEPE3 I'PAHUILY
pazziena IByX ONTHYECKUX CPE.

Xop mydeii B nmpusme. [ucnepcus cBera. CnoxkHbld cocTaB Oenoro cBera. L[Ber.

[TomHoe BHyTpeHHee oTpaxxeHue. lIpenenbHbli yros IOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparoue u pacceuBarolive JMH3bl. ToHKas auH3a. POKYCHOE pPacCTOSIHHE M
ONTHUYECKass CHJa TOHKOW JHMH3bL. 3aBUCHUMOCTh (DOKYCHOTO PAaCCTOSIHUSI TOHKOM
chepudecKkoil JIMH3bI OT €€ TeOMETPUHN U OTHOCUTEIIBHOTO MTOKa3aTelIsl MPEIOMIICHHUS.



@®opmyJsia TOHKOU JINH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon jiy4a, IpoIEAUIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ IJTaBHOM ONTUYECKOU
ocu. lloctpoenne wu300pakeHUd TOYKM M OTpe3Ka MpsAMONM B COOUparOlUX U
pacCcenBaOIIMX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaronias cnocodHocTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. MaTepdepennns cBera. KorepeHTHBIE HCTOYHUKH. Y CIOBHUS
HAOJIOICHUST MAaKCUMYMOB M MHMHHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMepbl KilacCHYeCKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. udpakiuonHas pemérka. YCIOBHE HaONIONCHUS TJIaBHBIX
MaKCHUMYMOB TP MaJIeHUd MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa, MEPUCKOI,
¢doToanmapat, MUKPOCKOI, MPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTHUKHU, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanue NpeaoMIICHHs CBETA.

HabitoieHne noaHoro BHyTpEHHEro oTpakeHus. Mojienb cBeToBoa.

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

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKOIA.

Habmronenue natepdepeHnm crera.

Habmronenne 11BeTOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBera.

Habmronenue nossipuzanuu CBeTa.

[IpumeHeHre MONSTPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue nokasarens npesloMICHHS CTEKIIA.

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

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOIIMX JIUH3.

[Tomyuenune n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKalia U JIMH3bI.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue T€IECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxuuu, nHTEpPEpeHInN U MOJSIpU3aluu CBETA.

N3yueHue noysipu3alyu CBeTa, OTPaXXEHHOTO OT NOBEPXHOCTH AUAJIEKTPUKA.

N3yuenne nuTepPepeHIny JIa3epHOro U3JIyUYeHUs Ha IBYX LIEISIX.

Habmronenue nucnepcun.



HaGnronenue u uccnenoBanvie TuppakiimnOHHOTO CIEKTPA.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[lonmyyeHue coexkTpa U3MyYEHHUs] CBETOJMOAA MPU MOMOIIM JUPPAKIIMOHHOU
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'paauiel IPUMEHMMOCTH KJIACCHYECKOM MeXaHuku. [locTtynaTel crienuanbHOU
TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanus Jlopenua. VYcioBue
OPUYUHHOCTU.  OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH. 3aMEMJICHUE BpEMEHU U
COKpAILlCHHE JIJTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPTUEH U UMITYJILCOM PEJISITABUCTCKON YaCTHUIIbI. DHEPIHUsl MOKOS.

TexHuyeckne yCTpOMCTBA U TEXHOJOTHYECKHUE  TPOLIECCHI:  CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOpHbIE padOThI, MPAKTUKYM.

OnpeneneHrne UMIyYJbCa M SHEPIHHM PESITUBUCTCKUX 4acTull (Mo Qotorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaausm.

PaBHOBecHOE TeruioBoe u3NydeHHE (M3JIydeHue aOCOMIOTHO YE€PHOrO Tena). 3aKoH
cMmenieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonbl ¢otodddexra. YpaBHeHUE
OitamreitHa s potoddpdexra. «KpacHas rpanuiay gporodrddekra.

JlaBnenue cBera (B YaCTHOCTH, JIaBJICHWE CBETa Ha aOCOIIOTHO MOTJIOLIAOIIYIO U
a0COJIFOTHO OTpakaroIIyro noBepxHocTh). OnbiTh I1. H. JleGenena.

Bonnoseie cBouctBa yactull. Bosmbsl ne bpounsa. [dnuna BomHbl ae bpoins u
pa3Mepbl 00JacTH JIOKANW3alMKM JIBIDKYIICHCS dYacTuilbl. KopmycKynsspHO-BOJIHOBOM
nyanusMm. {udpakuus 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka wusmepenuii B mukpomupe. COOTHOIIEHUS HeonpeaenEHHOCTEN
['eitzentGepra.

TexHuyeckre yCTPONCTBA W TEXHOJIOTMYECKHE  MPOLECCHI:  CIEKTPOMETD,
(dboTosnemMeHT, GOTOAATYHK, TYHHEIIbHBIH MUKPOCKOII, COJTHEUHAs 6aTtapesi, CBETOAUOI.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHemHETo GoTorddexTa.

Uccnenoanue 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOJIHUKOB OT OCBEHIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

HccnenoBanue dhoTope3ncropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe nccienoBanus Gorosddekra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.



Tema 2. Duzuka amoma.

OneIThl MO HKCCIENOBAHMIO CTpOeHUs aroma. IlnaHerapHass wojielnb aroMa
Pesepdopna.

[Toctynatet bopa. U3nydyenue u morjoiieHue (GOTOHOB MpU TEPEXoje aTroma ¢
OJIHOTO YPOBHSI SHEPTUH HA IPYTOM.

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

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHu4yeckne ycTpoWCTBa M TEXHOJOTMYECKHE IPOLIECCHI: CHEKTPaJbHBIN aHaIU3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopna.

Habmoienne mmHeRvaThIX CeKTPOB.

YCTpONCTBO U IECUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NJIMHBI BOJHBI JIJA3EPHOTO U3ITYYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue croekrpa pas3peKEHHOrO aTOMapHOTO BOAOPOJAa M HU3MEpPEHUE
nocTossHHOM Punoepra.

Tema 3. Duzuka amomHozo A0pa u INEMEHMAPHBIX YACMUY,.

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

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

3aKOH paguoOaKkTHBHOTO pacnana. PaamoakthBHbIE M30TONBI B npupoxae. CpoiicTBa
WOHM3UPYIOIIEr0 U3JIyYeHUs. BriusHuEe paauoOakTUBHOCTH Ha JKHUBBIE OPraHU3MBL.
EcrtecTBeHHbIl (oH u3nyyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sjipe. SAnepubie cuibl. JlegekT Macch! siapa.

SAnepubie peakuuu. Jlenenue u cuHTe3 snep. SAnepHsie peakTophl. [IpoGiembi
YIIPaBJISIEMOr0 TEPMOSIIEPHOTO CHHTE3a. DKOJOTHYECKHE ACIEKThl PA3BUTHUS SJICPHOU
SHEPTETHUKH.

MeTtonpl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAIBHBIE  B3aUMOJACUCTBUSA.  bapuOHBI,  ME30HBI W JIENTOHBI.
[IpencraBinenune o CtangaptHoit Moaenu. KBapk-TiirooHHast MOJEIb aJpOHOB.

®dusuka 3a npeaenamu CtangapTHor Monaenu. TEéMHas Matepust U TEMHas SHEPTUSL.

EanHcTBO puznueckoi KapTUHBI MUpA.

TexHn4eckre yCTPOMCTBA M TEXHOJIOTUYECKHE IMPOLECCHL: TO3UMETpP, Kamepa
Bunbcona, smepHBId peakTop, TEPMOSIICPHBIN peakTop, aroMHas OomOa, MarHUTHO-
pe3oHaHCcHas Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA C UCMIOJIB30BAHUEM JIO3UMETPA.

N3yuenune normnomieHns 0eTa-4acTHIl ATFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOQU3MKH.



Otanbl pa3BUTUS acTpOHOMHH. IIpuKiIagHOE M MUPOBO33PEHUYECKOE 3HAUYEHUE
actpoHomuu. [IpuMEHUMOCTh 3aKOHOB (DM3UKHU JJIsi OOBSICHEHUS MPUPOJIBI KOCMUYECKHIX
00BEKTOB.

Metoapl acTpOHOMUYECKHX HccienoBaHui. COBPEMEHHBIE ONTHUYECKUE TEJIECKOIIBI,
PaANOTENECKOIbI, BHEaTMOC(EpHasi aCTPOHOMMUSI.

Bun 3Bé3nHOT0 HeOa. Co3Be3aus, sipKue 3BE3/bI, TUTAHETHI, UX BHIAUMOC JBHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTHBHOCTb. MlcTouHuK 3Heprun CoJiHIa U 3BE3 .

3BE3/1bI, MX OCHOBHBIE XapaKTEpUCTHKU. [lnarpaMma «CIEKTpajbHbIA KIlAacC —
CBETHUMOCTB». 3BE3Mbl TJIABHOM TMOCJIEAOBAaTEIBLHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW MOCJIEAOBATENBHOCTA. BHYTpeHHEE CTpOCHHE 3BE3L.
CoBpeMeHHbIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3BoJitonuu CoyHIa U 3BE3/. DTaIbl
JKU3HHU 3BE3.

Mnieunsiit [Iyte — Hamia ["anaktuka. [lonoxxenue u nuxkenne CoiHia B ['amakTuke.
Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. UEpHBIE IBIPHI B sIApaX TajlakTUK.

Bcenennas. Paciunpenue Beenennoii. 3akon Xa06uma. Paz6oeranne ranaktuk. Teopus
Bonbiroro B3peiBa. PETUKTOBOE U3ITyUYECHHUE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaOnronenust 3BE3mHOrO HeOa HEBOOPYKEHHBIM TIJ1a30M € HCIOJb30BAaHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUM [JIs1 OINpPEACNICHUs] TOJOKEeHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMst CEBEPHOro MOJIyIIapus U IPKUE 3BE3IBI.

Habmronenus B Teneckon JIyHbl, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHusi (PU3MUECKUX BEJIMYMH C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
UPOBBIX U3MEPUTETBHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIIbHBIE TIOTPEITHOCTU U3MEPEHHM Ppu3nyecknx BennyuH. O1eHka
IPaHUL TOTPEITHOCTEN.

[IpoBeneHre KOCBEHHBIX H3MEPEHUN, HCCIENOBaHUN 3aBUCUMOCTEN (HHU3NYECKUX
BEIIMYMH, TMIPOBEPKA TMPEUIOKEHHBIX TUMOTE3 (BBIOOP U3 pabOT, OMUCAHHBIX B
TEeMaTUYECKUX pazfenax «YUYeHHUYEeCKHUH OKCIIEPUMEHT, J1abopaTopHbie paboTHI,
MPAKTUKYM» ).

O0o0maroniee MOBTOPEHUeE.

O6oOmenne W cucTeMaTu3alus COJEpXKAHUS pa3liesoB Kypca «MexaHukay,
«Monexkymnsiprast ¢u3MKa W TEPMOJIMHAMHKAY», «DIEeKTpoauHamuka», «Konebanus u
BOJHBD»Y, «OCHOBBI CIENMATBHON TEOPUH OTHOCUTEIbHOCTH», «KBaHTOBas ¢usnkay,
«7EMEHTBI aCTPOHOMUU U aCTPODUBUKI.

Ponp ¢u3uku 1 acTpOHOMUU B PKOHOMMYECKOH, TEXHOJOTHUUECKOM, COIMAIbHON U
ATUYECKOM cdepax ACATEeTbHOCTH YeJoBeKa, pOjb U MeCTO (U3UKUM U aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOM KapTUHE MUpPA, 3HAUYCHUE OIHMCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON W MPOTHOCTUYECKON (PYHKIMI (pu3ndeckoi Teopuu, poib (Hu3ndecKoi
Teopud B (POPMUPOBAHUU TPEACTABICHUM O (PU3MUECKON KapTUHE MHUpA, MECTO



(GU3NMYEeCKON KapTUHBI MHpa B OOMEM pSIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢uzuku yriayOnéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4€TOM COJIepKATEIBHBIX MEXKIPEAMETHBIX CBSA3EH C KypcamMu MaTeMaTUKH, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnsvle noHaAmMuUs, CGA3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20
nO3HaHuA: SIBJICHUE, HAYYHBIM (pakT, runoresa, ¢pusnyueckas BeITUUYHHA, 3aKOH, TECOpHS,
HAOJIOICHUE, OSKCIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, H3MEpPEHUEe, MOTPEIIHOCTU
U3MEPCHUM, U3MEPUTETLHBIE MPUOOPHI, U POBast TabopaToOpHs.

Mamemamuka: pEIICHUE CUCTEMbI YpaBHEHHMH. TpuUTOHOMETpUYECKHE (DYHKITUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKIECTBO.
BekTtoppl M MX NOpPOEKIMH HAa OCH KOOpPJWHAT, CJOKEHHE BEKTOpPOB. lIpown3BonHbIE
aneMeHTapHbIX (yHKui. [Ipu3Haku 1mogo0us TPEYroJbHUKOB, OMpPEETICHUE IUIOMIAIH
IJI0CKUX QUryp u 00bEMa Tell.

Buonocusa: >nekrpuyeckue sIBICHUS B )KUBOUM PHUPOJE, KoeOaTeabHbIe ABUKEHUS B
KABOM NPUPOJE, OKOJOTMUYECKUE PHUCKA IIPU  IIPOU3BOACTBE  DIIEKTPOIHEPIUU,
AJEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpelbl, yIbTPa3ByKOBas AUArHOCTHKA B
MEJIULINHE, ONTUYECKUE SIBJICHUS B )KUBON IPUPO/IE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPIBIX TEIL,
MEXaHU3Mbl 00pa30BaHUS KPUCTATUIMYECKON PEIIETKU, CIIEKTPAIbHBIN aHATU3.

T'eocpagpua: marHuTHble TOMIOCa 3€MIIM, 3aJIeKU MArHUTHBIX Py, (OTOCHEMKA
3eMHOM NMOBEPXHOCTH, ceiicMorpad.

Texnonozus: MPUMEHECHUE  TOCTOSIHHBIX ~ MAarHuTOB,  JJICKTPOMAarHuTOB,
ANEKTpOABUTaTENb SIKOOU, reHepaTop MEePEeMEHHOTO TOKa, WHIYKIIMOHHAs MedYb, JUHUU
ANEKTpoNepeaay, JJIEKTPOABUTATENb, padap, pPaaUONPUEMHUK, TEJIEBU30P, AHTEHHA,
tenedon, CBU-nieup, ynbpTpa3BykoBasi JUArHOCTUKA B TEXHUKE, MMPOCKIIMOHHBIN ammapar,
BOJIOKOHHAsI OTITUKA, COJIHEYHAsi OaTapesi, CITyTHUKOBBIC MPUEMHUKH, SiZICpHAs YHEPreTUKa
1 DKOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHSL.



[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMUHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJabTAThl OCBOCHHUS Yy4yeOHOro mnpeamera «Du3nKay HJOJKHBI
OTpaxxaTb ~ TOTOBHOCTh U  CIIOCOOHOCTb  OOYyYalOIIMUXCA  PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UITUEH TMIHOCTH, CHCTEMOM IIEHHOCTHBIX OPHCHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, pPACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa JIEATEIbHOCTH B
IPOLIECCE pealn3alid OCHOBHBIX HAIIPABICHUM BOCIHUTATEIBHON JEATEIIBHOCTH, B TOM
YUCJIE B YACTU:

rPa’kIaAHCKOT0 BOCTIUTAHMS:

e COOPMUPOBAHHOCTh TPAXKJAHCKOM TMO3UIUKM OOYYalollerocsi Kak AaKTHUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

e IPUHSTHE TPaAUIMOHHBIX 00I11eYeI0BEYECKHUX TYMaHUCTUYECKUX u
JEMOKPATHUYECKHUX [IEHHOCTEM;

eTOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B HHTEPECAX TIPaXKTAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTENbHON OpraHU3aluu;

e YMEHUE B3aMMOJICHCTBOBATh C COLMAJIbHBIMH MHCTUTYTaMU B COOTBETCTBUHU C UX
GYHKIUSIMHA U Ha3HAYCHHUEM;

¢ TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU ESITENBHOCTH.

MAaTPUOTHYECKOT0 BOCIIMTAHMS:

e COPMUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHWE K TOCYyJapCTBEHHbIM CHUMBOJAM, JOCTMKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKK U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

¢ CIIOCOOHOCTh  OILICHMBATh CHUTYyallMl0O M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOrO OyAyLIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

¢ 3CTETUYECKOE OTHOLICHUE K MHPY, BKJIIOUAs ICTETUKY HAy4YHOI'O TBOPYECTBA,

MpuUCyIIero pu3nyeckoi HayKe.
TPYAOBOI0 BOCIIMTAHUSA:

e MHTEpPEC K pa3inuHbIM chepam MpodhecCUOHATBHOW AEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynyiel mpoeCCuu 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

eTOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHMIO M caMOOOpa3oBaHHUIO B 001acTH
(bU3UKHN Ha POTSHKEHUU BCEH JKU3HMU.

IKOJIOTHYECKOr0 BOCIIUTAHUSA:



e c(pOPMUPOBAHHOCTH IKOJIOTUYECKOI KYJIbTYphl, OCO3HAHHE II100aNbHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOIeM;

o IJJAHUPOBAHUE W OCYIIECTBJICHHUE NEHCTBHI B OKpYXKaloIlled cpele Ha OCHOBE
3HAHUS LIeJIed yCTOMUMBOro pa3BUTHSI YeIIOBEUECTBA,

e PACIIUPEHUE OIbITa JEATEIHHOCTU SKOJIOTUYECKOM HANpPaBICHHOCTH Ha OCHOBE
MMEIOIIUXCA 3HAHUN 10 (PU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUSA:

o c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HMUECKON HAYKH;

e OCO3HAHHE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTH B MPOIECCE M3YyUCHUS
(GU3MKK  OCYNIECTBIATh TMPOCKTHYI0 M  HCCIIEIOBATENBCKYIO JESTEIbHOCTD
WHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiliCTBUS
Ba3oBble jiornyeckue aeiicTBUA:
e CAMOCTOSTEIHLHO (HOPMYTUPOBATh U aAKTyaJIM3MPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;
e OTIPEACIISATH 1NN JCATEIBHOCTH, 33/1aBaTh MAPAMETPhI U KPUTEPUU UX JOCTHKECHHUS,;
 BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYMS B PAaCCMATPUBAEMBIX (PU3MUECKHUX
SIBJICHUSIX
epa3pabaThiBaTh IUJIAaH pEHICHUS MTPoOJeMbl C YUYETOM aHajiu3a HMMEIOIINXCS
MaTepPHAIbHBIX U HEMAaTEepUATIbHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh, OIIEHWBATh COOTBETCTBUE PE3YJITATOB
IIEJIsIM, OLICHUBATh PUCKH TOCIIEACTBUMN ACATEIBHOCTH;
e KOOPJAMHUPOBATh W BBITIONHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYaTBLHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN KU3HEHHBIX TIPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:
eBJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUYEBBIMA TOHATHSIMH W METOJaMU
(u3nUecKoil HayKH;
eBJIAJICTh HABBIKAMHU YYCOHO-HCCIEAOBATEILCKOW M TPOSKTHOW NEATCIHHOCTH B
obnactu (U3NKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEJIbHOMY TOUCKY
METOJIOB PEIICHUs 3a/ad (PU3UUYECKOTO COJCPIKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB ITO3HAHHS,
eBJIAJICTh BHWJAMH JEATCIBHOCTH 10 TIOJIYyYCHHIO HOBOTO 3HaHHS, €ro
WHTEPIpETalNK, MPeoOpPa30BaHUI0 M TMPUMEHEHHIO B PA3IMYHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00s1acTu (pU3uKw;
e BBISIBJISITH TIPUYMHHO-CJICCTBEHHBIE CBSI3M M aKTyaJU3UPOBATh 33/1a4y, BHIIBUTATH
runotre3y e€ pemieHusl, HaXOAUTh apryYMEHTHI JUIsl JOKa3aTelhCTBa CBOMX
YTBEPIKJICHUM, 3a]1aBaTh MMapaMeTPhl U KPUTCPUH PEIIICHHUS,



e AHAJIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHUS 3aJa4M PEe3yJIbTaThbl, KPUTUYECKU
OLICHMBATh UX TOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;
eCTaBUTh U  (QOpPMYJIMpPOBaTH COOCTBEHHbIE 3a7aud B  00pa30BATEIbHOU
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YUEHUH (PU3UKU;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HAHUS 1O (QU3MKE B  MPAKTUYECKYI0  00JIaCTh
KU3HEAECATEIBHOCTH;

e YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUIMHAIBHBIC TOJXO/BI U PEILECHUS;

e CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHUS.

Pabora c nHpopmanueii:

eBJIAJICTh HABBHIKAMU TMOJy4YeHUs HHGOpManuu (U3NYECKOTO COACPKAHMUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYLIECTBIIATh IIOWCK, aHAJM3,
CUCTEMATHU3allMI0 U HHTEpIpeTaluio UHPOpMAIUM pPa3IUYHbIX BUIOB U (OpM
IIPEACTABIICHHUS;

e OLICHUBATh IOCTOBEPHOCTh MH(OpMALUY;

* HICTIOJIb30BaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMHA B
pELIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX ¥ OpPraHU3allMOHHBIX 3a1a4 C
coOntoicHueM TpeOOBaHUM SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHns, NpaBOBbIX M 3TUYECKUX HOPM, HOpM HH(GOPMAIMOHHOU
0e30I1aCHOCTH;

¢ CO3/1aBaTh TEKCTHI (PU3MUECKOIrO COAEpKAaHMSI B Pa3IUYHBIX (opmaTax c Y4ETOM
Ha3Ha4eHUsI THPOpPMAIMK U LEJIEBOM ayIUTOPUH, BbIOUpasi ONTUMAJIbHYIO (hopMy
IIPEACTABIICHNS U BU3YAJIN3ALIAH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC YYeOHbIE JeHCTBUSA:

e OCYIIECTBIISITh OOIIEHUE HA YPOKaX PU3MKHU U BO BHE-YPOUHOU JIE€ATEIBbHOCTH;

e pacrio3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTYallui U cMAr4aTh KOH(DIUKTHI;

e pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIOJIB30BAHUEM SI3BbIKOBBIX
CPEICTB;

e IOHUMATh U UCTIOIB30BATh IPEUMYILIECTBA KOMaHAHOW U UHAUBUIYAIbHON pabOThI;

* BBIOMPATh TEMAaTUKY U METO/bl COBMECTHBIX AEHCTBUI C YyUETOM OOIIMX HUHTEPECOB
Y BO3MOKHOCTEM Ka)K0T0 YieHa KOJUIEKTHUBA;

e IPUHUMAThH L€ COBMECTHOM AECATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUSA MO €€ NJOCTHXKEHUIO: COCTABIISATh IUIAH JECUCTBUM, PACIIPENEIATh POJIA C
y4€TOM MHEHHUU YyYaCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOM pabOThI;

¢ OLIECHMBATh KAa4eCTBO CBOETO BKJa/Ja M KaXJOro Y4YaCTHHKA KOMAaHIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpE/JIaraTh HOBBIE TIPOEKTHI, OLEHHUBaTh WJIEH C T[O3UMUMHA HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

¢ OCYLIECTBIIATh NO3UTHBHOE CTPATETMUYECKOE IMOBEICHHUE B PA3JIMYHBIX CUTYyaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBeEpPCAJIbHbIe YueOHbIe NeiiCTBUSA
Camoopranusanus:



¢ CAMOCTOSITENTFHO OCYILECTBISATh MO3HABATENbHYIO NEATENBHOCTh B 00J1aCTH (DU3HKHU
¥ aCTPOHOMUH, BBIABISATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u;

e CAMOCTOSTEIIFHO COCTAaBJIATH IUIAH PEIICHUS PacUETHBIX M KadeCTBCHHBIX 3ajad,
TUTaH BBITIONHEHUS TPAKTHUECKOH pPAaOOTHI ¢ Y4ETOM HMMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHI;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PACHIMPSATH PAMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

e IeJIaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelleHune;

e OI[EHUBATh MPUOOPETEHHBIH OIBIT;

e CTIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAUIMUA B OOJIACTH (PUMKH,
MIOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIH YPOBECHB.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:

e1aBaTh OIICHKY HOBBIM CHUTYyalMsiIM, BHOCHUTHb KOPPEKTHBBI B JACSITEIHbHOCTD,
OILICHHMBATh COOTBETCTBHUE PE3YIbTATOB IEISIM;

¢ BJIAJICTh HaBBIKAMU IIO3HABATEJIbHOM pPEQIIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUM U MBICIUTENIBHBIX TPOLECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

¢ CTIOJIb30BaTh NPUEMBI pediieKCUM [ OLEHKU CUTYyalluH, BBIOOpAa BEPHOTO
pEIIeHNS;

e YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHHUS 110 MX CHI)KEHHUIO;

e IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPU aHAJIN3€ PE3YIbTATOB JEATEIBHOCTH;

e IPUHUMATH c€0s1, MIOHUMAasi CBOM HEJJOCTATKU U JJOCTOUHCTBA;

e MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHATN3E Pe3yIbTaTOB ACSITEIbHOCTH;

e PU3HABATH CBOE MPABO U MPABO IPYTHX Ha OLTHOKH.

B mpornecce mocTmkeHusl JIMYHOCTHBIX PE3YybTaTOB OCBOSHUS MPOTpaMMBI MO (pu3mKe
JUIsl YpOBHS CpelHero ooOiiero oOpa3oBaHus y OOYYaroNIUXCsl COBEPIICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoJaralomuil choOpMUPOBAHHOCTD:

e CAMOCO3HaHMs, BKJIIOYAIOIIETO CIMOCOOHOCTh TIOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAPaBICHUS Pa3BUTH COOCTBEHHOUW SMOIMOHATBHOMN ChepHhl,
OBITH YBEPEHHBIM B ce0¢;

e CAMOPETYJMPOBAHUS,  BKIIOYAIOLIETO0  CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJalTUPOBAThCS K
HYMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

e BHYTPCHHEW MOTHBAIMM, BKJIIOYAIOMICH CTpEMJICHHE K JAOCTH)KCHHUIO 1€ U
ycrexy, ONTHUMU3M, WHUIUATUBHOCTh, YMEHHUE JIeHCTBOBaTh, MCXOJS M3 CBOHUX
BO3MOXKHOCTEH;

e OMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh SMOIMOHAIBHOE COCTOSIHHE
APYTUX, YYHTHIBaTH €r0 TPU OCYIIECTBICHUU OOIICHHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTMIEPEIKUBAHUIO;

e COI[MAJIBHBIX HaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPAUBAaTh OTHOILEHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, TPOSBIISTH HHTEPEC U pa3peliaTh KOH(IUKTHI.



IMTPEJIMETHBLIE PE3YJIBTATDBI

K konmy oOyuenus B 10 Knacce mpeaMeTHBIE pe3yibTaThl Ha YriayOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

¢ IOHUMATh POJIb (U3UKK B IKOHOMUYECKOW, TEXHOJIOTHYECKOM, IKOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOHN cpepax AesTeNbHOCTU YEJIOBEKa, POJIb U MECTO (PU3UKH
B COBPEMEHHOM HAy4YHOM KApTHHE MHpA, 3HAYEHUE  OIMCATENIBHOW,
CUCTEeMAaTU3HUPYIOMICH, OOBICHUTENPHOW W  MPOTHOCTUYECKOW  (yHKIUH
(Gu3MUecKoil TEOpPUH — MEXAHHKH, MOJICKYJSIPHOU (DU3MKH U TEPMOJMHAMUKH,
poJib (¢uznueckoid Teopuu B (GOPMHUPOBAHUU TMPEJCTABICHUN O (uanyeckon
KapTUHE MUDA;

e pa3IMUYaTh YCJIOBHS TMPUMEHUMOCTH MOJEIEH (U3UMYECKUX TEeI M IPOIECCOB
(sBNEeHMI): WHepUUANbHAS CUCTeMa OTCcYE€Ta, abCONIOTHO TBEPIOE TEIO,
MaTepHalibHasi TOYKa, PaBHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TaJeHuE,
a0CoJIIOTHO yrIipyras nedopmariusi, abCOIOTHO yIPYroe U aOCOIOTHO HEYIIPYroe
CTOJIKHOBEHMS, MOJIEIM Ta3a, KUJIKOCTH U TBEPIOTro (KPUCTAUIMYECKOIO) Tela,
WJICAUTbHBIN T'a3, TOYCUHBIN 3aps]l, OAHOPOJAHOE 3JIEKTPUUYECKOE MOJIE;

e pa3nuyaTh YCIOBUS (TpaHULIb, OOJACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIUN XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
VICIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAJTU3UPOBATh U OOBICHATh MEXAHWYECKHE IPOIECChl U SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI MEXaHUKU (OTHOCHUTEIBHOCTb MEXaHUYECKOTO
JBHKECHMUS, dbopmybl KUHEMATHKU PaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpa3oBanus ['amwiest Uisi CKOPOCTH W TepeMenieHus, 3aKoHbl HbioTOHAa,
IPUHLIMIT OTHOCHUTEIBHOCTH [ annies, 3aKOH BCEMUPHOIO TATOTEHHS, 3aKOHBI
COXpaHECHHUS UMITYJbCa W MEXaHUYECKOW DJHEPruM, CBSI3b pPadOThl CHIBI C
M3MEHEHHEM MEXaHWYeCKOW PHEPruu, YCIOBHUS PABHOBECHUS TBEPIOTO Tela), MpHU
3TOM HCIIOJIB30BaTh MAaT€MAaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh YCJIOBUS
NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB: mMpeoOpasoBanuil [amuies, BTOpOro u
TPEThEro0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHS] MUMITYJIbCAa U MEXAHUYECKOU
SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

e AHAJTU3UPOBATH U OOBSICHATH TEIJIOBBIE MTPOLIECCHI U SIBJIICHUS, UCTIOIb3Ysl OCHOBHBIC
nosioxkeHust MKT u 3akoHbl MONEKyNIsapHON (DU3UKU W TEPMOJMHAMUKHU (CBS3H
JABJICHUS WICAIBHOIO ra3a CO CpEeAHEW KHUHETUYECKOM BSHEPTHEN TEIIOBOTO
JIBWKEHUS M KOHUEHTpPAIMEW €ro MOJIEKYJ, CBSI3b TEMIEpaTyphbl BEIIECTBA CO
CpEIHEN KHHETUYECKOM DHEPrueu TEIUIOBOIO JBWKEHUS €ro 4YacTHull, CBS3b
JABJICHUS WMIECAJBbHOIO Ta3a ¢ KOHUEHTPALMEW MOJEKYJ U €ro TEMIEpaTypou,
ypaBHeHHe MeHaeneeBa—KnanepoHna, nmepBblii 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpAaHEHHUS HSHEPrMU B TEIUIOBBIX MPOIECCax), MPU OTOM HCIOJIb30BaTh
MaT€MaTH4YE€CKOE BBIPAKCHUE 3aKOHOB, YKa3blBaTh YCJIOBUS TMPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHna;



e AHAIM3UPOBATh U OOBSACHATH OJJICKTPUYECKUE SBJICHUS, WCIOIB3YS OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI JJIEKTPOJAVMHAMUKHU (3aKOH COXPAHEHUS AIEKTPUUYECKOTO
3apsiaa, 3akoH KylioHa, NOTEeHIMaIbHOCTh 3JIEKTPOCTATUYECKOTO TOJIS, TPUHIMII
CyHEPHO3ULINM  DJIEKTPUYECKUX IOJE€H, MNpH 3TOM  YKas3blBasg yCJIOBUSA
NPUMEHUMOCTH 3aKkoHa KylloHa, a Takke NpakTUYECKH BaKHbIE COOTHOLICHUS:
3akoHbl OMa ISl yyacTKa IEenu U ISl 3aMKHYTOM 3JIEKTPUYECKOW 1IETH, 3aKOH
Jlxoyns—Jlenua, npaBuiia Kupxroda, 3akonsr @apajes AJist 3JIEKTPOIU3a);

¢ ONKCHIBATh  (PU3WYECKHUE TPOIECChl W  SABJICHUS, WCHOJb3YysS  BEIIUYUHBI:
NEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, UMIIYJbC TEJIa W CHCTEMBI TE€J, CHJIA,
MOMEHT CWIbl, JaBJICHHE, MOTCHIMAJIbHAs SHEPrus, KUHETUYECKas DSHEPrus,
MEXaHH4YeCKas dHeprus, padoTa CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CUja
TSDKECTH, CUJIa YIOPYTOCTH, CHJIa TPEHHS, MOIIHOCTh, SHEPIUsl B3aUMOJICUCTBUS
Tena ¢ 3emi€il BONM3M €€ MOBEPXHOCTH, JHEPrus ymnpyroul nedopmaiuu
NPYXXUHBI, KOJIMYECTBO TEIUIOThI, aOCOJIOTHAs TeMmIeparypa Tena, pabora B
TepPMOJMHAMUKE, BHYTPEHHSSI SHEPTUs HJCaIbHOIO0 OJHOATOMHOTO rasza, padora
WJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BIAXHOCTh Bo3ayxa, KII wumeansHOTO
TEIJIOBOTO JBUTATENS; AJIEKTPUUYECKOE IOJIE, HANPSKEHHOCTh 3JIEKTPUYECKOTO
noJisi, HAmpsDKEHHOCTh TOJISI TOYEYHOIO 3apsja WA 3apsHKEHHOro Iapa B
BAKyyM€ U B AUAJIEKTPUKE, MOTEHUHUAN 3JEKTPOCTATHYECKOTO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, AJICKTPOJBIIKYIIAs CUJIA, CUJIa TOKA, HAIIPSHKEHUE, MOIITHOCTh TOKA,
ANEKTpUYEcKasi EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBIICHUE YyYacTKa Ienu
C TOCJENOBAaTEIbHBIM M NapalUIeIbHbIM COEIUHEHUEM PE3UCTOPOB, IHEPTHS
AIEKTPUYECKOTO OISl KOHAEHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH TMpOTEKaHUs (U3UYECKUX SBJICHUN: MEXaHUYECKOe
JBIKCHUE, TEIJIOBOE JBIDKCHHE YacTHUI[ BEIIECTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKO€ JBH>KeHUE, audQy3us, HCHapeHue, KUIECHUE U KOHJCHCAIus,
IJIABJICHUE W KPUCTA/UIM3alMs], HAIPABJIECHHOCTh TEILIONEpEeaauu, 3JICKTpU3alus
T€J, SKBUMOTEHIMAJIBbHOCTh MOBEPXHOCTH 3apsHKEHHOTO MTPOBOJIHUKA;

e IPOBOAUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUUUHBI OT APYTOil C
WCTIOJB30BAaHUEM MPSIMBIX U3MEPEHUM, MPU STOM KOHCTPYMPOBATH YCTaHOBKY,
(duKCHpOBaTh PE3yJbTAThl TMOJYYECHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIUYUH B
BUJe TpaduUKOB C Y4ETOM aOCOJIIOTHBIX TOTPEIIHOCTEH W3MEpPEHUH, JenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

¢ IPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (DU3NUECKUX BEIUYWH, MPU STOM BLIOMPATH
ONTUMAJILHBIA METOJ] M3MEPEHHS, OIICHUBATh AaOCOJIOTHBIE W OTHOCUTEILHBIE
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;

e IPOBOJIUTh OMBITHI MO TMPOBEPKE NPEMIOKEHHON THUIMOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT, COOUpaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHaJU3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThI U JICJIaTh BBIBOJ O CTATyCE MPEJI0KEHHOW TUIIOTE3bI;

« COOJTIIO/IaTh MpaBmiia OE30MaCHOTO TPYy/Aa MPHU MPOBEICHUHN UCCIICIOBAHUI B paMKax
y4eOHOTO DKCIIEPUMEHTa, TPAKTUKyMa M  Y4eOHO-HMCCIENOBATEIbCKOW U
MPOEKTHOW JIEATEIIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOWCTB U
71a00paTOpHOTO 000PYIOBAHUS;



epemaTh pacdy€THBIC 33/Ja4d C SBHO 33JaHHOW W HESBHO 3aJlaHHON (pu3nyeckon
MOJIETIbIO: Ha OCHOBAHMM aHAJM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (hu3HuUecKoi
MOJIeNIM, OTBEYalollled TpeOOBaHUSAM 3a7aud, MPUMEHSATh (QOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTyJaThl (PU3WYECKUX TEOpUHM TMpPH HUCIOJIb30BAaHUU
MaTEMaTUYECKUX METOJIOB pEelIeHUsl 3ajJad, MPOBOJUTh PacdyEéThl HA OCHOBAHUU
MMEIOLIMXCS JTaHHBIX, AHAIM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOJbI
penIeHus ¢ y4ETOM MOJYyYEHHBIX PE3YIbTaTOB;

epellIaTh KAYECTBEHHbIC 3a/laud, TpeOyrolue NPUMEHEHUS 3HAHUM M3 pPa3HBIX
pasnenoB Kypca (U3MKH, a TaKKe MHTErpalliyd 3HAHUM U3 JPYruX MpeIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA: BHICTPAUBATh JIOTHYECKYIO LEMOYKY PACCYXKIACHUN
C OIOPOl Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS,

* ICTIOJIb30BaTh TEOPETUYECKHE 3HAHMS JUIsl OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB
paboOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKHUX
IIPOLIECCOB;

e IPUBOAUTL MPUMEPHI BKJIAJa POCCUUCKUX W 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

e AHAIM3UPOBATh U OIEHUBATH TMOCJEJACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JESTEIbHOCTH 4YeJIOBEKa, CBA3aHHON C (PU3MYECKHMH IPOILIECCaMU, C TO3ULUN
AKOJIOTUYECKOMN 0€30MacHOCTH, MIPEICTABICHUM 0 palMOHAIIBHOM
MPUPOJONOIB30BAHUH, @ TAKKE PA3yMHOM HCIOJb30BAHUM JTOCTHXKEHUM HAYKU U
TEXHOJIOTUM IS TalIbHEUIIIETO Pa3BUTHSI YETIOBEYECKOTO OOIIECTBA;

e IPUMEHSTh pa3jM4HbIe CIMOCOObl paboThl ¢ uHpOpManuend PU3NYECKOro
COJIepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX WMH(OPMAIMOHHBIX TEXHOJOTHUH,
IpU ATOM MCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU IS
MOMCKa, TNEepepadOTKu M MNPEAbSIBICHUS Y4YEeOHOM U HAyYHO-TOMYJISIPHOU
uH(bOpMAaINH, CTPYKTYPUPOBAHUS M WHTEPHpeTanuu WHGOPMAIUH, MOTYyYSHHOM
U3 Pa3IMYHbIX MCTOYHUKOB, KPHUTHYECKH AHAIM3UPOBATH  IMOJIYy4YaeMYIO
uH(pOpMaLMI0O M OIEHUBATh €€ JOCTOBEPHOCTh KAK HAa OCHOBE HMMEIOLIUXCS
3HAHWH, TaK 1 HA OCHOBE aHAJIN3a UCTOYHMKA MH(POPMALIHH;

e IPOSIBJISITh  OPraHU3ALMOHHBIE M TIO3HABATEIbHBIE YMEHHS CaMOCTOSATEIBHOTO
NpUOOPETEHHST HOBBIX 3HAHUI B IMPOIIECCE BBIMOTHEHUS MPOCKTHBIX U Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

e paboTaTh B IPYIIIE C UCIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Tpymmbl, PalMOHAIBHO pacHpelessaTh AESTEIbHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TPYIIHI B
pellIeHre paccMaTpUBaeMon POOIJIEMBI,

e IPOSIBJIAT MOTHUBALMIO K Oyaymeid mnpoecCHOHANbHON JESITeIbHOCTH —TI0
CIEIUATBHOCTIM (DPU3UKO-TEXHUUECKOTO TTPOQHIISL.

K konny oOyuenuss B 11 Kaacce mpeaMeTHbIE pe3yibTaTbl Ha YIIIyOJIEHHOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



¢ IOHUMATh POJb (U3UKH B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMAIBHOU W
ATHUYECKOM cdepax AEsITeNIbHOCTH YEJIOBEKa, pOJb MU MecTo (U3UKH B
COBPEMEHHOM HAY4YHOM KapTHUHE MHPA, POJb AaCTPOHOMHHM B IIPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa M JaJbHEHIIEM HAay4YHO-TEXHUYECKOM pA3BUTHH,
3HaYEHUE  ONHUCATEJIbHOMW,  CHUCTEMATHU3HMPYIOIIEH,  OOBSICHUTEIBHOU U
MPOTHOCTUYECKOW  (YHKIUH  (U3UYECKOM TEOpUM —  DIIEKTPOJUHAMUKH,
CHEIHAIbHON TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKU, POJIb (HU3HUECKOI
TEOpUU B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTHUHE MHUpPA, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOILEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE;

e pa3NUYaTh YCJIOBUA NPUMEHUMOCTH MoOfened (U3MUEeCKHX Tel M TMPOIECCOB
(ssBEHUI): OJHOPOAHOE BIEKTPUYECKOE M OJHOPOAHOE MArHUTHOE MOJH,
rapMOHHYECKHE KOJIEeOaHUsl, MaTEMaTUYECKUI MasTHUK, UACAIbHBIA MPYKUHHBIN
MasiTHUK, TApMOHUYECKHUE BOJIHBI, UJEAbHBIN KOJeOaTeNbHbIII KOHTYp, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIAPAa U KBAHTOBOM MOJIENIN CBETA;

e pa3nuyaTh YCIOBUS (TpaHULbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHMMaTh BCEOOLIUI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPAHUYEHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

 AHATIU3UPOBATH U OOBSICHATH JEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS, UCIIOJIb3YS
OCHOBHBIE TOJIOKEHUSI W 3aKOHBI 3JEKTPOJMHAMHUKU M CHELUATBHOU TEOPHH
OTHOCUTEIBHOCTH (3aKOH COXpPAHEHHUs S3JEKTPUUYECKOTOo 3apsiia, cuia Amiepa,
cuia JIopeHna, 3aKk0H 3JIEKTpPOMarHUTHOM MHIYKIIMH, ITpaBuiio Jlenna, cesa3p D/1C
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUECKON LIEMU CO CKOPOCTHIO U3MEHEHHUSI CUIIBI
TOKa, MOCTYJIAThl CIIEUAIEHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);

e AHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE TMPOLIECCHl M SIBJICHUSA, HCHOJb3Ys
MOJIOKEHUSI KBAHTOBOM (u3uku (ypaBHeHHMe OiHIITEHHa ans Qotodddekra,
IIEPBBIM U BTOPOU MOCTYyJaThl bopa, NpUHUIKI COOTHOLICHUSI HEOIPEACIEHHOCTEN
I'eiizenOepra, 3aKOHbI COXPAHEHHUS 3apsAJ0BOTO M MACCOBOTO YMCEN U SHEPrUH B
AJIEPHBIX PEAKUHUAX, 3aKOH PaJHMOAKTUBHOTO pacaja);

¢ ONKCHIBATh  (PU3MYECKHE TMPOLECChl W  SBJIICHUA, HUCIONb3YS  BEJIUYHUHBI:
HANpsHDKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JEKTPOCTATHYECKOrO IMOJI,
Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYIIAS CHJIA, WHIYKUHS MAarHATHOTO IOJIA,
MarHUTHBIA TOTOK, cuia Amrepa, WHAYKTUBHOCTb, JJIEKTPOJBIKYINAS CHJIA
CAaMOMHAYKIIMM, HHEPrus MArHUTHOrO  TOJIA  TIPOBOJHUKA C  TOKOM,
PENSATUBUCTCKUIN UMITYJIBC, TTOJIHASI SHEPTUSl, SHEPTUA MOKOSI CBOOOHON YaCTHIIBI,
SHEPrus U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsil Spa, SHEPTHsl CBSI3U SApa;

¢ OOBSICHITh OCOOCHHOCTH MPOTEKaHUS (DU3MUECKUX SIBICHUH: AJIEKTpPOMAarHWTHas
UHAYKIUS, CAMOUHIYKLHUS, pPE30HAaHC, HWHTepdepeHuss BOJH, AUPpaKIus,
JTUCHEpCHs], TOJHOE BHYTPEHHEE OTpaxeHue, (OTodNeKTpuYecKkuil 3ddexT
(botoaddext), anpha- u Oerta-pacnagbl sAep, TramMma-usiydeHue sjep,
(u3nyecKue NPUHIUIBI CHIEKTPAIIbHOTO aHaIn3a U paboThI Jla3epa;

e ONIPEAEIIATH HAIIPABJICHUE UHAYKIIMM MarHUTHOTO NOJIA POBOJAHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JIopenna;



e CTPOUTH H300paXKeHWE, CO3AaBAEMOE TUIOCKHM 3€pKajioM, TOHKOW JIMH30M, W
PacCUUTBIBATh €TI0 XapaKTEPUCTUKH;

e IPUMEHSTh OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKUE ITOHATHS, TEOPUHU U 3aKOHBI JJIs
aHayM3a U OOBICHEHUS (PU3UUECKUX IPOLECCOB, MPOUCXOAAIIMX B 3BE37aX, B
3BE3AHBIX CUCTEMAaX, B MEKTaJIAKTUYECKON cpene; ABW)KEHUS HEOECHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeleHHoi;

* IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH C HCIIOIb30BAHUEM
OpsSMBIX H3MEpPEHUIl, MpPU O3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJIbTaThl OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE IPAPUKOB C
Y4€TOM  aOCOJIFOTHBIX TMOTPEIIHOCTEd M3MEpPEHWM, JelaTh BBIBOJABI 110
pe3ynbTaTam HCCIIEIOBAHUS;

* IPOBOJIUTH KOCBEHHBbIE W3MEPEHHUS (PU3MUECKHX BEJIWYUH, MPU 3TOM BBIOMPATH
ONTUMAJbHBIA METOJ H3MEpPEHUs, OLCHUBATh A0OCOJIOTHBIE M OTHOCUTEIIbHBIE
HNOTPEIIHOCTH IPSIMBIX U KOCBEHHBIX H3MEPEHU;

¢ IPOBOAUTH OMNBITHI 1O TPOBEPKE NPEIJIOKEHHOM TUIOTE3bl: IUJIAHUPOBATh
AKCIIEPUMEHT, COOHMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATh
IIOJIyYE€HHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTATyCE MPEIJIOKEHHON TUIIOTESHI;

e OIIMCHIBATh METO/BI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHM;

e cO0JIIO/1aTh MTpaBUIIa 0€301aCHOTO TPYyAa NP MPOBEIECHUU HCCIEA0BaHUN B paMKax
y4eOHOrO DKCIIEPUMEHTAa, MPAKTUKyMa M  Y4EOHO-HUCCIEAOBATENIbCKOW U
MIPOEKTHOM JIEATEIbHOCTH C MCIOJb30BAHUEM HW3MEPUTEIbHBIX YCTPOMCTB U
71a00paToOpHOTO 00OPYI0OBAHUS;

epemiaTh pacy€THbIE 33Jaud C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (hU3MUECKOMN
MOJEJIbIO: Ha OCHOBAaHWM aHah3a YCIOBHS BbIOMpATh (PU3MYECKHE MOJENH,
OTBEHaronIMe  TpeOOBaHMSIM  3aJayd, TPUMEHATb  (POPMYIIbI,  3aKOHBI,
3aKOHOMEPHOCTH M TIOCTyJaThl (PU3NYECKUX TEOpUd MpPU HUCHOJIb30BAHUU
MaTEMaTUYECKUX METOJOB pPELICHUs 3aJad, IPOBOJIUTH Pacdy€Tbl HA OCHOBAaHUU
UMEIOIINXCSA JaHHBIX, AHAJU3UPOBATh PE3YJIBTATBl U KOPPEKTUPOBATH METOJIBI
pelIeHUs C YYETOM MOITYUYEHHBIX PE3YJIbTATOB;

epelIaTh KAYECTBEHHbIE 3a/ayd, TpeOyrouMe NPUMEHEHUS 3HAHMM M3 pPa3HbIX
pa3nenoB Kypca (pU3MKH, a TakKe MHTErpald 3HAHUW W3 JPYTUX NPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJA: BBICTPAUBATh JIOTHUECKYIO LIEMOYKY PACCYXKIACHUN
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;

¢ ICTIOJIb30BaTh TEOPETUYECKHE 3HAHMS JUIsl OOBSICHEHHS OCHOBHBIX MPUHIIMIIOB
paboOThI U3MEPUTENBLHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKHUX
IIPOLIECCOB;

¢ IPUBOJIUTH TPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

e AHAIM3UPOBATh W OLEHUBATH IMOCJIEJACTBUS OBITOBOM U MPOU3BOJICTBEHHOU
JESITeIbHOCTH YeJIOBEKa, CBA3AHHON C (PU3MYECKHMMH IPOILIECCaMU, C TMO3ULUHN
9KOJIOTUYECKON 0€30MacHOCTH, IIPEICTABICHUI 0 paMOHAIIBHOM



MIPUPOAOIIOIB30BAHUH, a TAKKE PA3yMHOM HCIIONIb30BAaHUH JOCTHKEHUI HAYKH U
TEXHOJIOTH JUIsI JANbHENIIIETO Pa3BUTHS YEIIOBEUECKOTO OOIIECTRA;

e IPUMEHATH pa3JIMUHbIE CMOCOOBI paboThl ¢ uHpopmaluend (GU3UIECKOTro
COJIEp)KaHUsI C WCIOJB30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHUH,
Opd STOM HWCIION30BaTh COBPEMEHHBIC WH(MOPMAIMOHHBIE TEXHOJOTHH JIIsI
MOMCKa, TNepepaboTKh H TPEIbSBICHUS YU4eOHOW U HAyYHO-TIOMYJISIPHOU
uH(pOpMalUU, CTPYKTYPUPOBAHUS U MHTEPHpPETAUU WH(OPMALIUHU, TTOTYYCHHON
U3 PpasIUYHBIX HWCTOYHUKOB, KPUTHUYECKH AaHAIM3UPOBATH  IOJIyIaeMYIO
MHPOPMAITUI0O U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAaHUU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA UH(OPMALINY;

e IPOSIBJISITH  OPTaHU3AIMOHHBIE M TI03HABATEIbHBIE YMEHHSI CaMOCTOATEIHHOTO
NpUOOpEeTEHUs] HOBBIX 3HAHUI B MPOIECCE BBIMTOJHEHUS MPOEKTHBIX U y4eOHO-
MCCIICJIOBATEIHLCKUX PadoT;

e paboTaTh B TPYIIIE C UCIIOJTHEHUEM PA3UYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpymmbl, pallMOHAIBLHO PACHPENENIATh IEATEIBHOCTh B HECTAHIAPTHBIX
CUTyaIlusX, aJleKBaTHO OIICHMBATh BKJIAJ KaXXKIOTO M3 YYAaCTHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMon IpoOIIeMBl;

e MIPOSIBJISITH  MOTHMBAaLIMIO K Oynaymed mpodecCHOHaIbHONW JAEATEIbHOCTU 10
CHELHATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaunmenoBanmue pPa3ae/ioB U TEM NMPOrpaMmMmabl K()]-[Tpo,m,}[],[e HpaKTI/I‘leCKI/Ie
n/n Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI ITIPUPO/IBI
11 Hay4nplii MeTO MO3HAHUS TTPUPOIBI 6
Wroro mo paszneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuka 10
2.3 CraTtuka TBEpOTO Tea 5 1
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro no pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no pasneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTPUUIECKOE TT0JIE 24
4.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 24
4.3 Toku B pa3mUYHBIX cpeax 6
Hroro no pasneny 54




Paszea 5. ®U3MUYECKHUA MIPAKTUKYM

5.1 Du3nYecKuil TPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KoHTpoJabHbIe IpakTHyecKue (undposbie)
paboThI padoThI oOpa3oBaTe/bHbIE
pecypchbl
Pazpen 1. JIEKTPOIUHAMUKA
11 MaruutHoe nose 14
1.2 DNEeKTpOMarHuTHasE HHIAYKIIHS 13 1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
2.3 MexaHuueckre U 3J1€KTPOMarHUTHHIE BOJIHBI 10
2.4 Orntuka 25 1
Hroro no pasneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Uroro no pazneny )
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysspHO-BOIHOBOM AyaIn3m 15
4.2 ®duszrka aroma 5
43 ®u3nKa aTOMHOTO S7Ipa U 3J€MEHTapHBIX 5
' YaCTHIL
Hroro o paznueny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12




Hroro no pazgeny

12

Paznen 6. PUSHUECKHA IPAKTUKYM

6.1 du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 0000IIeHHE TPEIMETHOTO
71 COJIepKaHUs ¥ ONIbITA JIEITEILHOCTH, 15
' IPUOOPETEHHOTO MPU U3YUYEHUH Kypca PU3HUKU
10 - 11 xnaccoB
Uroro no pazneny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC
N Kosnun4yectBo 4yacos DJIEeKTPOHHbIE
n/-n Tema ypoka Beero Konrtpoubnbie | IlpakTudeckue il;;:ennﬂ uugponeie
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 Oduznka — pyHIaMEHTaNbHAS HayKa O MPUPOJIE 1
5 HayuHbIil MeTOJ] MO3HAHMSI X METO/IbI UCCIIEOBAHUS 1
bu3nUecKux SBICHUN
3 OKCIIEpUMEHT U TEOpHUs B MPOLIECCE TO3HAHMS 1
npupozsl. Habnoaenue u skcrepuMeHT B pusuke
4 Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1
5 AOCOII0THAs M OTHOCUTENIbHAS IOIPEIIHOCTH 1
U3MepeHui (PU3MUECKUX BEIINIHH
MonenupoBanue B ¢pusuke. Poib u mecro puszuku B
6 (dbopMUPOBaHUN COBPEMEHHOM Hay4YHOI KapTUHBI 1
MUpA, B MPAKTHYECKON JEATEIILHOCTH JIFOJICH
Mexanuueckoe aprxeHue. Cucrema orcuera.
7 OTHOCUTENTBHOCTh MEXAaHUYECKOTO JIBUKEHUS. 1
[Tpsimas 1 oOpaTHas 3a1a4l MEXaHUKU
Paanyc-BekTop MaTepHaabHON TOUKH, €ro MPOEKIUU
8 Ha ocH KoopauHaT. Tpaekropus. [lepememienue. 1
CkopocTtb. VX mpoeKIuu Ha OCH KOOPJMHAT
PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE.
9 ['paduueckoe onrcaHre paBHOMEPHOTO 1
NPSMOJIMHEHHOTO IBUKEHUS
10 CroxxeHune nepeMelieHnii u ckopocte. Pemenue 1
3amaq
HepaBHomepHoe BuxkeHHe. MTHOBEHHAs! CKOPOCTb.
11 VYckopenue. [IpsMonnHeitHOe TBUKEHHE C 1
MIOCTOSTHHBIM YCKOPEHUEM




['paduueckoe onvcanue NpIMOJINHEHHOTO IBUKECHUS

12 C TIOCTOSIHHBIM YCKOPEHHEM
CBoOonHOe majeHue. Y cKopeHrue cB0OOOHOTO

13 najeHusl. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUs OT BPEeMEHH U UX IpaduKku

14 JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K
TOPU30HTY
KpuBonunelinoe nBuxeHue. J[BrxeHue mno

15 OKPY’KHOCTH. YTJIOBasl U TMHEHHAsA CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENBHOE U TIOJIHOE
yCKOpEHue

16 KoHntpoinbnas padora o teme "Kunemaruka"
Ilepssiif 3akoH HproToHa. MHEpIHanbHbIE CUCTEMBI

17 orcuéra. [IpuHiun otHOCcHTEnpHOCTH [ anues.
HeunHepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHoeiicTByto1as cuiia. Bropoil 3akoH
Herorona. Macca

19 Bsaumozeiictsue ten. Tperuit 3akod Herotona

20 [Tpuaumn cynepno3unuu cui. Pemenue 3ana4d Ha
IIPUMEHEHNE 3aKOHOB HproTOHA

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD
rPaBUTALMOHHON U HHEPTHON MacCChl

22 Cuiia TSKeCTH U yCKOPEeHHE CBOOOIHOTO MaCHHS
JIBr>keHne HeOECHBIX TeNl U MX MCKYCCTBEHHBIX

23 cIyTHHUKOB. [lepBast kocMHuecKas CKOPOCTh. 3aKOHBI
Kemnnepa

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

25 JIBuKkeHue B dKUAKOCTH U raze ¢ y4€TOM CUIIbI
COTIPOTUBIICHUS CPEJIBI

26 [Jasnenue. I'mapocratnueckoe nasnenue. Cuia




Apxumena

AbGcomotHo TBepaoe Teno. [loctynaTensHoe u

21 BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Tea

08 MOMEHT CHJIbI OTHOCUTEIBHO OcH Bparienus. [1neuo
CHJIBI
CrnosxeHue cuil, IpUI0KEHHBIX K TBEPIOMY TEIY.

29 LlenTp TsxKecTH Tena. Y CIOBUS PaBHOBECHUS
TBepAoro Tena. Buasl paBHOBecHs

30 Pemenue 3anau

31 Kontponbnas pabota no teme "Ilunamuka. Cratuka
TBep0ro Tena'
Hmnynsc MaTepuanbHOW TOYKU, CUCTEMBbI

39 MaTepuaibHbIX To4YeK. LIeHTp Macc cuctemsl
MaTepuaibHBIX TOYeK. TeopeMa o IBUKEHUH LIEHTpa
Macc

33 HMnynbc cuilbl U M3MEHEHHE UMITYJIbca Tefa. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBU)KEHUE
MoOMEHT uMITyJIbCa MaTEPUAIBHON TOUYKH.

34 [IpeacraBnenue 0 COXpaHEHUH MOMEHTa UMITYJIbCa B
[EHTPATbHBIX MOJISIX

35 Penrenne 3amau
Pabora cuiibl Ha MaIoOM U Ha KOHEYHOM

36 nepemenieHuu. [ paduyaeckoe npepacrapieHue
paboThl cuibl. MOIIHOCT CHJTBI

37 Kunetnueckas sneprus. Teopema 06 n3MeHEeHUH
KMHETUYECKOM YHEPTUU MaTePHAIbHON TOUKU
[ToreHuManbHBIE U HETIOTEHIIMATBHBIE CUJIBL.

38 [ToTenuuanbHas sHeprus. Bropas kocMuueckas
CKOPOCTh

39 Tperbsa kocMuueckasi ckopocTb. CBsi3b pabOTHI

HEIIOTCHIIMAJIbHBIX CHJI C UBMCHCHUEM




MEXAHUUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUs MEXaHUYECKOU YHEPTUH

Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE

40 Beprymnm 1t naeanbHON KUIKOCTH

41 KoHnTtposbHas padota mo teme "3aKoHbI COXpaHEHUS
B MEXaHuKe"
Pa3Butue npencraBieHui o IpUpoJe TEIUIOTHI.

42 OcHosueble nonoxxerust MKT. duddyzus.
bpoyHoBckoe nBuxeHue
Crpoenne ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell.

43 XapakTtep JB)KEHUS M B3aUMOJICHCTBHSI YacTHUI]
BEIIECTBA

44 Macca u pazmepsl MoJiekyl (aToMoB). Konnuectso
BelectBa. [locrossuHas ABoraapo

45 Temneparypa. Temnosoe paBHoBecue. [lkana
enbcus

46 Pemenue 3amau

47 HNneanpubnii ra3. I'a30BbIe 3aKOHBI

48 VpaBuenne Menneneesa-Kianeiipona. Pemenue
3a/1a4y

49 AbcomoTHas TeMneparypa. 3akoH JlanbToHa

50 W3omporieccsl B HI€IEHOM T'a3e ¢ TIOCTOSHHBIM
KOJINYECTBOM BEIIECTBA

51 I'padmueckoe mpencTaBiIeHHE U30MPOLIECCOB:
U30TepMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemrenne 3amau
CBs13b a0COTIOTHON TEMIEpaTyphl

54 TEPMOJIMHAMHUYECKON CUCTEMBI CO CPEIHEN

KMHETUYECKOM HEpruei mocTynaTeaIbHOro




TCIIJIOBOI'O IBHMXKXCHUA e qaCTull

O060011IeHNE U CUCTEMATU3AIUs 3HAHUI 10 TEME

> "OcunoBbl MKT"

56 KonTponbhas pabota no teme "Ocuosl MKT"
TepmoauHaMuueckas cucTemMa. 3ajJjaHrue BHEIIHUX
ycaosuit s T/l cucremsl. BHelIHUE U BHYTpEHHUE

57 napametpsbl. [lapametpsl T]] cuctemsl Kak cpeHue
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBoibHas penakcanus Tl cucteMsl k
TEIJIOBOMY PaBHOBECHIO

59 Mopnenb uieanbHOro raza B TEpMOIMHAMUKE.
VYciioBus TPUMEHUMOCTH 3TON MOJEIN

60 VYpaBuenne Menneneesa-Kianelipona u BelpaxeHue
JUUIs BHYTPEHHEN SHEPrUU
BolpaxkxeHue 11 BHyTpeHHEH SHEpruun

61 OJIHOATOMHOTO UjeallbHOro raza. Kasucrarnueckue
Y HECTAaTUYECKHUE MPOIIECChHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.

62 Beruucnenue pabotel o rpaduky nporecca Ha pV-
JuarpaMme

63 Tennonepenaya kKak crocod U3MEHEHUs! BHYTpEeHHEH
snepruu T/] cuctemsl 0e3 coBepiieHHst pabOThI

64 KonBekuusi, TermonpoBoHOCTh, U3JIy4YeHHE
KonnuecTtBo Temnotel. TemoémMKocTs Tena.

65 VenbHas 1 MOJISIpHAsI TETNIOEMKOCTH BELIECTBA.

VY aenbHas TEmIOTa CropaHus TOIJINBA
66 Pacuér konuyecTBa TEMIOTHI IpU TEIIONEPEIaye
67 [Tonsitne 06 amnabaTHOM mporiecce. [1epBrIii 3akoH

TEPMOANHAMHKN




KonndecTBo TEIIOTH 1 paboTa Kak Mepbl H3MEHEHHS

68 .
BHyTpeHHEH 3Hepruu T/1 cucreMsl
Bropoii 3ak0oH TepMOAMHAMUKH ISl PABHOBECHBIX H

69 HEPAaBHOBECHBIX IpolieccoB. HeoOpaTtumocTh
MPUPOJIHBIX MPOIECCOB

70 [Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/]

71 MakcumanbHoe 3Hauenune KIIT/. ukn Kaprno

72 Pemenue 3amau
DKOJIOTHYECKUE aCIIEKThI UCIIOJIb30BAHUS TEIIJIOBBIX

73 neurareneil. TernoBoe 3arps3HeHNne OKpYKarolen
cpenbl

74 Pewmenue 3amau

75 O06o001IeHe U CUCTEMAaTH3alisl 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MaIuHbI"

76 KonrtponsHas padora o reme "TepMmonruHamMuKa.
TeroBple MamIMHBT"

77 [TapooGpa3zoBanue u konaeHcanus. Mcnapenue u
KUTIeHUE. Y IelbHasl TerioTa mapooOpa3oBaHus
HacpilieHHbIC M HEHACHIIIEHHBIE Maphl.
KadecTBeHHast 3aBUCMMOCTh TUIOTHOCTH M JIaBJICHUS

78 HACBILIEHHOTO Mapa OT TeMIIepPaTypbl, UX
HE3aBHCUMOCTh OT 00BhEMA HACKIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEpaTyphl KUTICHHSI OT JIaBJICHUS B
KUJIKOCTH

79 BrnaxHocTs BO3yxa. AGCONIOTHAS U OTHOCUTEIbHAS
BIIQYKHOCTh

80 Pemrenne 3amau

81 TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.
AHUN30TpONUS CBOMCTB KPUCTAIIIOB

82 [TnaBrnenue u KpucTau3anus. Y aelbHas TerioTa

riaBnenus. Cyonumanus




Hedopmaruu TBEpaOTO Tena. PacTskeHue u cxxarue.

83 Casur. Moayne FOnra. Ilpenen ynpyrux
nedopmaruit
TerutoBoe pacluMpeHne KUAKOCTEN U TBEPABIX TEN.

84 AHTapMOHHM3M TETUIOBBIX KOJICOAHHUH YaCTHII
BELIECTBA

85 [TpeoOpa3oBanue sHEprUH B (ha30BBIX NMEPEX0IaxX

86 VYpaBHeHuUe TEII0BOro OamaHca

87 Pemenue 3anau
[ToBepxHOCTHOE HaTsHKeHUE. KanuisipHble sSBIICHUS.

88 JlaBneHue o1 HCKPUBJICHHOW OBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca
O06o01IeHre U cucTeMaTu3alys 3HaHU| 10 TeMe

89 "ArperaTHbie COCTOSIHUS BeliecTBa. Pa3oBbie
nepexopl"”

90 KoHTpoinbHast pabota 1o Teme "ArperarHbie
cocTtosHUs BenlecTBa. @a3zoBbie nepexoas”
OnexTpu3anus Tea U e€ MposBICHUS.

o1 DnexTpuueckuii 3apsj. [[Ba Buaa d1eKTpUIECKUX
3apsnoB. [IpoBOIHUKY, TUANEKTPUKH U
MOJIYITPOBOJTHUKH

92 DneMEeHTapHBIN AIEKTPUYECKUH 3apsij. 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3apsia

93 B3aumopeiictBue 3apsanoB. Toueunsie 3apsiibl. 3aKOH
Kynona

94 Pemenue 3anau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI
Hanpspxkénnocts anextpuyeckoro moss. [IpoOHbiit

96 3apsi. JIMHIHM HANPsHKEHHOCTHU DIIEKTPUIECKOTO

I10JI4. O}IHOPOHHoe OJICKTPHUICCKOC II0JIC




HOTGHLII/IaJIBHOCTB OJICKTPOCTATUYCCKOI'O ITOJIA.

o Pa3HOCTh OTEHIIMATIOB U HAPSHKEHUE L
[ToreHnnanpHas SHEPTUS 3apsia B

98 AJIEKTpoCcTaTU4YeCcKoM rosie. [lorennuan 1
AIIEKTPOCTATUYECKOTO TTOJIS

99 CBsi3b HANTPSDKEHHOCTH TOJIST K PA3HOCTH 1
MOTEHIIUAJIOB JUISL AJIEKTPOCTATUYECKOTO OIS

100 [TpuHIIUTT CyMePIIO3UITNH JISKTPUUECKHUX MOJICH 1

101 Pemenne 3amau 1

102 [Tone Toueunoro 3apsaa. [lone paBHOMEPHO 1
3apsKEHHON cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY IIapa.

103 [Toste paBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM 1
TUIOCKOCTH

104 [TpOBOTHHMKY B IEKTPOCTATHYECKOM TI0JIE. Y CIIOBHE 1
paBHOBECHS 3apsI0B

105 JIN3IIeKTPUKY U TIOTYTTPOBOHHUKY B 1
JIEKTPOCTATUYECKOM IT10JIE

106 Konzgencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. 1
DNEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa

107 [TapamienpHOE COETMHEHNE KOHIEHCATOPOB 1

108 [TocnenoBarenbHOE COCTUHEHUE KOHIEHCATOPOB 1

109 DHeprus 3apsHKEHHOTO KOHCHCATOpa 1

110 Pemenue 3amau 1

111 JIBr>keHure 3apsSKEHHOW YaCTUIIbI B OJTHOPOJHOM 1
AIIEKTPUICCKOM TT0JIe

112 Pemenue 3amau 1

113 O06o01IeHre U cucTeMaTU3alys 3HaHU TI0 TeMe 1
"DnekTpuueckoe mnoie"

114 KonTtponbHas pabota mo teme "DIeKTprudecKoe 1




moJe"

Cuna toka. IlocTosHHBIH TOK. Y CIOBUSI

115 CYIIECTBOBAHMS MTOCTOSTHHOTO JIEKTPHUUECKOTO TOKA 1

116 Ncrounnku Toka. Hanmpsokenue u 31C 1

117 3akon OMa aJ1s yyacTKa LHenu. DJIEKTPUIECKOe 1
COIIPOTHUBIICHUE
3aBUCUMOCTb COIPOTHUBIICHHUS OJTHOPOTHOTO

118 IIPOBOJIHUKA OT €ro JUIMHBI U IIJIOIAIU IIOIEPEYHOTO 1
CeUCHHS

119 VY aenpHOE conpoTHUBIIEHHE BellecTBa. Perenne 1
3a1a4

120 [TocnenoBarenbHOE, NapaielibHOE, CMELIAHHOE 1
COEZIMHEHUE NPOBOHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX LIECTICH. 1
[TpaBuna Kupxrodga

122 Pemenue 3anau 1

123 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — 1
Jlenna

124 Pemenue 3amau 1

125 MOITHOCTH IEKTPHUYECKOT0 ToKa. TeroBas 1
MOIITHOCTb, BBIIENIsIEMast Ha Pe3UCcTope

126 Pemenue 3amau 1

127 O/1C n BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA 1

128 3axoH OMa 171 IOJTHOM (3aMKHYTOM ) AJIEKTPUYECKOM 1
HEeTH

129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 KoHnnencarop B 11enu moCTOSTHHOTO TOKa 1

133 Perenue 3anau 1




Pemenne 3agad mo reme "TlocTOSHHBIN

134 . |
ANEKTPUUECKUHN TOK

135 Pemenue 3amgau no reme "[locTostHHBIN
ANEKTPUUYECKUIN TOK"

136 Penrenue 3anau mo teMe "IlocTOSHHBINI
AIIEKTPUYECKUM TOK"

137 O0600611eHre U cucTeMaTu3alys 3HaHU| 1o TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"

138 KonTponbaas pabota mo Teme "TlocTosTHHBIN
ANEKTPUIECKUH TOK"
DIeKTpuuecKasi IPOBOJUMOCTh PA3JIMYHbBIX BEIIECTB.

139 DNEKTPUYECKHUIA TOK B METAJUIAX.
CBepXInpoBOAUMOCTh

140 DNEKTPUUECKUA TOK B paCTBOpPaxX M pacriiaBax
ANEKTPOJUTOB. 3aK0oHBI Dapajest s ANEKTPOIU3a

141 DneKTpuueckuil Tok B razax. [lnasma

142 DneKTpUYecKuil TOK B BakyyMe. BakyymHbie
npuOopbI

143 DNEeKTPUYECKUH TOK B TIOIYIPOBOJHUKAX

144 [TomynmpoBOIHUKOBBIE TPUOOPHI
®uznyeckuil NpakTUKyM 1o teme "M3mepenue cuisl
TOKA U HaINPSDKEHUS B LIETIH MMOCTOSTHHOTO TOKA MIPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTETHHBIX

145 npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o pusuke. [Ipumeps! n3MepeHus
(bU3MYECKUX BEIMYHMH MPH MOMOIIN KOMIBIOTEPHBIX
TATYUKOB"
®uznyeckuil NpakTukyM 1o teme "M3ydenue

146 HEPaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEEICHUS
MI'HOBEHHOH ckopocTH"

147 ®usnueckuil npakTuKyM 1o teme "M3mepenue




YCKOPEHHUSI TPU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOH MIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBUKEHUU"

148

®uznyeckuil NpakTukyM 1o reme "M3mepenne
yckopeHus cBoOoaHoro najaenus" uinu "Nsydyenue
JBYDKEHUS Teja, OpOLIEHHOT0 TOPU30HTAJIBHO"

149

®uznyeckuil npakTukyM o teme "M3ydenue
JIBUKEHUS T€JIa 110 OKPYKHOCTH C ITIOCTOSIHHOM 110
MoyJIt0 ckopocThio" min "VcenenoBanue
3aBUCUMOCTH I1€pHO/1a O0paIlleHUs] KOHUYECKOTO
MasiTHUKA OT €T0 MapaMeTpoB"

150

®uznyeckuil npakTukyM no teme "M3mepenue
PaBHOJICHCTBYIOIIEH CUJIIBI IPU JBUYKEHUU OpyCKa 1Mo
HakJI0HHOM miockocTu" win "[IpoBepka runoTessl 0
HE3aBHCUMOCTH BPEMEHHU JIBHXKEHHUS OpycKa 1o
HAaKJIOHHOM IJIOCKOCTHU Ha 33a/IaHHOE PACCTOSIHUE OT
ero maccol"

151

®uznueckuil npakTukyM 1o reme "Hecnenosanue
3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B
HOpyXKUHE U PE3UHOBOM 00paslie, oT ux aedopmaryu”
iy "M3ydeHne NBUKEHUS CUCTEMBI TeEll, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErkuit 010k"

152

®uznyeckuil NpakTukyM 1o teme "M3mepenue
K03(ppULIMEHTa TPEHUS 110 BETUUNUHE YTIIOBOTO

ko duurenta 3aBucumocta Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 110 HAKJIIOHHOM
IJIOCKOCTH C MEPEMEHHBIM KO3 PUIIMEHTOM TpeHus"
iy "3ydeHne NBUKEHNs rpy3a Ha BaJLy C TPEHHEM"

153

®uznueckuil npakTukyM no reme "Hcecnenosanue
YCIJIOBHM paBHOBECHS TBEPAOIO TeJla, UMEIOLIErO OCh
BpanieHus" win "KoHCTpynpoBaHUE KPOHIITEWHOB U




pacuét cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPAOrO TEJIA, UMEIOLIETO IUIOIAb
onopsI"

154

®uznyeckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 110 TOPMO3HOMY IyTH" WU
"N3MepeHue CUiIbl TATH, CKOPOCTH MOJEININ
3JIEKTPOMOOMIISI U MOLTHOCTH CHJIBI TATU" UIIH
"CpaBHEHHME U3MEHEHUS UMITYJIbCA TEJIa C
uMnyiabcoM criibl" wim "VMccnegoBanne coxpaHeHus
UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUM'" WU
"N3MepeHne KHHETUYECKON SHEPTUHU Tela 0
TOPMO3HOMY ITyTH"

155

®dusnueckuil NpakTuKyM 1o teme "M3yuenue
M30TEPMHUYECKOr0 Ipoliecca (PeKOMEH/10BaHO
UCTIONIb30BaHue NU(POBOii JabopaTopun)" wim
"N3ydyenue nzoxopHoro mnpouecca" win "U3ydyenue
n3zobapHoro nporecca" uiu "lIlpoBepka ypaBHEHHs
coctosiHus"

156

®uznyeckuil npakTukyM no teme "M3mepenue
yaenbHoU TernoéMkocTu" unu "VccnenoBanue
mpoliecca OCThIBAaHUS BellecTBa" UITH
"UccnenoBanue agunabaTHOro mnporecca’ uiu
"M3y4eHne B3aMMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJCHUCTBUS U
TeMIIepaTypbl KUIEHUs XuaKocTeil"

157

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEN UCIIAPEHUS )KUIKOCTEN" NN
"N3mepenue yaenbHOM TeIIOTHI MJIaBJIeHUs Jbaa"
iy "M3ydeHne CBOMCTB HACBILIEHHBIX AapoB" WU
"N3mepenune abCOMIOTHOM BIAXKHOCTH BO3AyXa U
OLICHKa MAacchl 1apoB B nnoMmeneHnn". smepenne
Kod(puImeHTa NTOBEPXHOCTHOTO HATSHKEHUS




158

dusnueckuii npakTkyM 1o teme "Habmonenue
IIPEBpALIEHMs] SHEPTUHU 3apsHKEHHOT0 KOHAEHCaTopa
B SHEPIrUI0 u3JydeHus ceeroauona’ win "M3yduenue
MIPOTEKaHUs TOKA B LIETIH, COJepKaIlen
KoHieHcaTop" uiu "PacnpeneneHue pa3HoCTU
MOTEHLMAJIOB (HANPSHKEHUS ) PU MOCIeI0BaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

159

®dusnyeckuil mpakTukyM mno teme "HccnenoBanue
CMEIIaHHOTO COSAMHEHHS Pe3UCTOPOB" MU
"N3mepeHue yaeabHOTro COTPOTUBICHUS
npoBoHUKOB" uiu "VcciienoBanre 3aBUCUMOCTH
CHUJIBI TOKA OT HAIPSDKCHUSI IJ151 JTaMITBI
HaKaJuBaHUs"

160

Oduznyeckuil npakTukyM no teme "Habmonenue
anekTponuza" win "U3mepenue 3apsaa
oJHoBajcHTHOTO MoHa'" uin "HccienoBanue
3aBUCHMOCTH COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-aMIIEPHOI
XapakTEepUCTUKU auoaa”

161

PesepBubiit ypok. O600111eHHE U CUCTEMATH3AIIHS
3HaHui o teme "Kunemaruka"

162

PesepBHbIit ypok. O60011I€HNE U CUCTEMATU3AIIHS
3HaHu# 1o Teme "JluHamuka"

163

PesepBHbIit ypok. O600111I€HNE U CHCTeMAaTU3alNs
3HaHu# no Teme "Cratuka TBEepAoro rena'

164

PesepBHbIif ypok. O000IIEHNE B CHCTeMAaTH3AINS

"

3HaHWM MO TeMe "3aKOHBI COXPAHEHUs B MEXAHHUKE

165

PesepBHbIil ypok. O000IICHNE B CHCTEMAaTH3AIUS
3HaHu# Mo TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teoprn"

166

PesepBHeIil ypok. O000IIEeHHE U CHCTeMAaTHU3aIHS
3HaHuil no teMe "Tepmoaunamuka. TeroBbie




MAaIIuHb!"

PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3 AU

167 3HaHMUU 110 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 1
®dazoBble Iepexos”
168 PesepBHbIil ypok. O000IICHHE ¥ CHCTEMAaTH3aIUS 1
3HAHUU 1O TeMe "DeKTpuueckoe mose"
169 PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS 1
3HaHu# o TeMe "I10CTOSHHBIN IIEKTPUIECKUI TOK"
170 PesepBHeIil ypok. O000IICHHE U CHCTEMAaTH3AIHS 1
3HaHUM 110 TeMe "TOKHU B pa3IMuHBIX cpenax’
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KIIACC

N KosmuecTBo yacos JJIeKTPOHHbIE
n/-r[ Tema ypoka Beero Konrpouabsnbie | IIpakrnyeckue fd[:;:EHI/IH uupposbie
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarnuTtHoe noje. ['unoresa 1
Awmrnepa
Bekrop marauTHOM MHAYKUMU. [IpuHnun
2 CyNEPIIO3UIMY MarHUTHBIX oJIed. JInHumM 1
MarHUTHOH MHIYKIIUU
3 MarsutHoe 1osie NpoBOAHUKA ¢ TOKOM. OnbIT 1
Opcrena
Cuna Amnepa, e€ HarpaBJIeHUE U MOJYJIb 1
Pemenue 3amau 1
5 [Tpumenenue 3akoHa Amnepa. 1
DNeKTporu3MepUTENbHbBIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBlIeHUE U MOAYJIb.
7 JIBrKeHME 3apsyKEHHOW 4acTULIBI B OJHOPOJHOM 1
MarHuTHOM I10JI€
Pemenue 3anay 1
Pa6ota cunsl Jlopenna 1
10 Pemenue 3anay 1
11 MarnuTHoe nosie B Beniecte. OeppoMarHeTHKH, 1
napa- ¥ InaMarHeTUKu
12 OcHoBHbIE CBOHCTBA (hepPOMArHETUKOB. 1
[Tpumenenue heppoMarHeTUKOB
13 Pemenue 3anau no teme "MaruutHoe nose” 1
14 Penrenue 3amad mo teMe "MarautHoe mone" 1
15 SIBnenue snexTpoMarHuTHOM nHAyKIMK. [ToTok 1




BEKTOpPa MarHUTHOW UHAYKLUH

16 OJ1C uHAYKIMH 1
17 3aKoH JIEKTPOMarHuTHON uHAYKIuK dapasnes 1
18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1
19 OJIC uHAYKIMY B ABMKYIIUXCS TPOBOTHUKAX 1
20 Pemenue 3amau 1
21 IMpaswuiio Jlenia 1
99 WuayktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIETIN 1
MOCTOSTHHOTO TOKa
23 SAsnenne camonaykiuu. DJ[C caMonHyKIIUA 1
24 DHeprust MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM. 1
DIIeKTPOMarHuTHOE IOJIe
25 Pewmenue 3amau 1
26 O0o01IeHre U CHCTeMAaTU3alns 3HAHUN TI0 TeMe 1
"OnekTpoguHaMuka"
27 Koutponbnas pabota mo teme "DneKTpoarnHaMuKa" 1
08 Konebarenbnas cuctema. CBoOOIHBIE KONEOAHMUS. 1
["apmonnueckue KonedaHus
29 Kunemarndeckoe u AMHAMUYECKOE OMTMCAHHE 1
KOJIe0aTEeNbHBIX JBUKCHHM
DHepreTudecKoe onrcanue. BBIBOI JMHAMHYECKOTO
30 OTIMCaHMsI TApPMOHUYECKHX KOJIeOaHUH U3 UX 1
HHEPreTHUECKOTO M KHHEMATHUECKOTO OMHUCAHUS
31 Ammntyna u gaza konebaHu 1
[Tepuon u yacrora xonedbanuit. [leproa mManbix
39 CBOOOIHBIX KONIEOAHUN MAaTEMAaTUYECKOTO MasITHHUKA. 1
[Tepuon cBOOOIHBIX KOJIEOaHUI MPYKUHHOTO
MasiTHUKA
33 3aryxaromue KonebaHus. BelHyKIeHHBIC 1

koJsieOanus. Pe3oHanc




34

ABTOKOJICOaH U

35 Pemenue 3amau

36 Ypok-koHpepenius "MexaHndeckue KoiaeOaHus B
MY3bIKaJIbHbIX HHCTPYMEHTAX"

37 O060011eHrne U cUCTeMaTU3aIMs 3HAHUH 110 TeMe
"MexaHnuyeckue KoyebaHus"

38 DnexkTpoMarauTHeie Konebanus. KonebaTenbHbIH
KOHTYD
®opmyna Tomcona. CBsi3b aMIUTATYBI 3apsiia

39 KOHJICHCATOpa C aMILTUTYIOM CUJIbI TOKA B
K0JIeOAaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM
K0JIe0aTEIbHOM KOHTYpE

41 3aTyxarolye 1eKTPOMarHuTHbIE KOJIeOaHusl.
By 1eHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHHs

42 IlepemenHsbIl TOK. Pe3ncrop u KOHIEHCAaTOp B LIENH
MEePEMEHHOTO TOKa

43 Karymika HHIyKTHBHOCTH B IIENHU MEPEMEHHOTO TOKA

m 3axon OMa AJis SIEKTPUYECKON [IEeNMU ePEMEHHOTO
TOKa

45 MOoIHOCTh MEPEMEHHOTO TOKa. AMITUTYTHOE U
JIEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HATIPSKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOM TIeTTH

47 Pemenue 3anau

48 Wneanpublif Tpancgopmatop. [IpousBoactso,
nepeaada u moTpeOIeHUe AIEKTPHIECKON SHEPTUI
DKOJIOTUYECKUE PUCKU TTPU MPOU3BOJICTBE

49 anekTposHeprun. KymbTypa UCIoab30BaHus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

50 Pemenue 3amau




o1

Pemenue 3amau

O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN 10 TEME

52 \
DJeKTpOMarHuTHbIE Kosiebanus"

53 Mexanuuyeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJH

o4 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Hndpa3syk u ynabTpasByk. lllymoBoe 3arpsizHeHue
OKpYXKaroIien cpebl

S7 Pewenne 3anau

58 DNeKTpOMarHUTHBIE BOJHBL. M3mydueHue
AJIEKTPOMATrHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHbIX BosH. CBoOiicTBa
AIEKTPOMArHUTHBIX BOJIH

50 [kana snekTpoMarHUTHBIX BOJH. [IpumeHenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpyHIMITBI PaTUOCBSI3U U TEJICBUICHHUS.

61 Paguonokanus. DneKTpoMarHuTHOE 3arpsi3HeHUe
OKPYXKAroIIel cpebl

62 KonTponbras pabota mo Teme "Koyrebanus v BOJTHBI"

63 Caer. 3aKOH MPSAMOIUHEIHOTO pacpoCTpaHEHHS
cBeTa

64 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PacTpOCTPAHEHHsI CBETa

65 Otpaxxenue csera. [Tnockoe 3epkano. Chepuueckoe
3epKaJIo
[Tpenomnenue cBeTa. AOCOTIOTHBIN U

66 OTHOCHTEJbHBIN TTOKa3aTenb mpeaoMieHus. [lomaoe

BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi noiHoro
BHYTPEHHET0 OTPaKEHHUS




Pemienne 3ala4 Ha MPUMCHCHUC 3aKOHOB OTPAKCHU

67 1
U TIPEJIOMJICHHSI CBETa

68 Xon nyueil B npusme. ucnepcust ceera. CraoKHBIM 1
coctaB Oenoro cBeta. L{BeT

69 JIun3el. @oKycHOE pacCTOSIHUE U ONTUYECKas CHiia 1
JIMH3BI

70 [Toctpoenue n300paxeHuii B TMH3aX U UX CUCTEMaX. 1
VYBenuueHue JIMH3bI

71 Pemienue 3a1a4 Ha MOCTpOEHUE U300pAKECHUH, 1
MOJTy9aeMBbIX C MMOMOIIBIO JIMH3

72 ['1a3 xak ontuyeckas cucrema 1

73 Pemenue 3anay. [Ipenenst npuMeHUMOCTH 1
FEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 1

75 Hucniepcust cBera 1

76 HNHurtepdepenius ceera 1

77 KorepeHTHble HCTOYHUKHU. Y CIIOBHS HAOIIOICHUS 1
MaKCHMYMOB U MHHUMYMOB

78 Pemenne 3amau 1

79 [TpumeHeHue nHTEpHEpeHINN 1

80 Hudpakmus ceeTa 1

81 JudpakumonHas pemeéTka. Y cioBue HabI0AeHNs 1
TJIABHBIX MAKCUMYMOB

82 Pemenue 3amau 1

83 [TorrepeyHoCTh CBETOBBIX BOJH. [lomspu3arst cBeTa 1

84 Pemenue 3amau 1

85 CBeToBbI€e SBJICHUS B IPUPOJIE 1

86 O00011eHre 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME 1

"Onruka"




87 KonrponbHas padora no reme «OnTHKa» 1
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU MEXaHHUKH.

88 3aKOHBI ANIEKTPOAMHAMUKYI U TIPUHIHI 1
OTHOCHUTEJIEHOCTH

89 [TocTynaTel cienaIbHOW TEOPHUH OTHOCUTEIHHOCTH 1
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJL.

90 [IpeoOpazoBanus JlopeHma. YciioBue NpUuIMHHOCTH. 1
OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHHU U COKpPAIIECHUE JITTHHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI 1

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOSI

93 PaBHOBecHOE TEIIOBOE U3ITyUYECHUE 1

94 3akoH cMerieHus Bura 1

95 ['umote3a M. [1nanka o kBaaTax. @OTOHBI 1

96 DHeprus U uMNnyjibc GoToHa 1

97 ®oroaddext. OnbiTel A. I'. CroneroBa. 3aKOHbI 1
dboTtoaddexra

98 VpaBuenue DitnmreitHa s potodaddekra. 1
"Kpacnas rpanuna" ¢porosddexra

99 JaBnenue ceta. OnbiTel [1. H. JIeOGenena 1

100 BoHOBBIE CBOIICTBA YaCTHIT 1
Bounsl ne bpoina. Inuna BosHbl ne bpoins u

101 pa3Mepbl 00JTaCTH JIOKATTU3AINHT JABYKYIIEHCS 1
YaCTHUIIBI

102 KopnyckynsspHO-BOIHOBOHN AyaIn3m 1

103 Jludpakius 3JIeKTPOHOB Ha KPHCTALIAX 1

104 Crneuunduxa usmepeHnit B MUKpOMHUpE. 1
CootHomenust Heomnpeaenénnocrei I 'eizendepra

105 Pemenue rpaduyeckux 3amaq 1




106

Pemenue pacu€rHbix 3amau

107

Kontponbnas padora o temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

108

OMnBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast moaens aroma Pezepdopna

109

IToctynatel bopa

110

Bunpel ciektpoB. CrieKkTp ypoBHEH 3HEPIUH aTromMa
BOZOPOZA

111

CronTanHoe U BBIHYXXJICHHOC N3JIYUCHUEC CBCTA

112

Jlazep

113

Hyxnonnas monens sinpa I'eiizen6epra-lBaneHko.
3apsa 1 MaccoBO€ YHCIIO siipa. M30Tombl.
PagnoaktuBHOCTB

114

3aKOH paJMoakTUBHOTrO pacnana. CBoiicTBa
MOHU3HUPYIOIIETO U3NydeHus. Biausinue
PaIuOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Ho3nmerpus

115

OHeprus CBA3U HYKJIOHOB B siApe. S I€pHbIE CUIIBL.
HedexT maccel anpa. Snepuasie peakuun. SaepHoie
peakropsl. [Ipobnems! ynpasisieMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUS JIE€PHON SHEPTETUKU

116

MeTobl perucTpauyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YacTull. DyHIaMEeHTaIbHbIE
B3aUMO/JICUCTBUS. baprnoHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangaptHOil Mmoaenu. Kpapk-
TJIIOOHHAs! MOJENb aJpPOHOB

117

®wu3suka 3a npenenamMu CTaHIAPTHOM MOJIEIIH.
TémHas Marepus 1 TEMHas SHeprus. EnnHCTBO
¢buznyecKoil KapTUHBI MUpa

118

OTaIbl Pa3BUTHA aCTPOHOMMUMU. 3HadeHUe




aCTPOHOMUU

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/I3I/IKI/I JJIA 00BACHEHHUS

119 MPUPOJIBI KOCMHUYECKUX 00BbEKTOB. MeTOIbI
aCTPOHOMHUYECKUX UCCIENOBAHUI

120 CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paznoTeNIecKOIbl, BHEaTMOC(epHast acTpOHOMUS

121 Bun 3Bé31H0r0 Heba. Co3Be3aus, spKkue 3BE3/bI,
IUTAHETHI, UX BUAUMOE JIBUYKEHUE

122 Conneunas cucrema. Cosnue. CosHeuHast
akTUBHOCTH. McTounuk sHeprumn CosHia u 3BE371

123 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J(narpamMma
"CHIeKTpaNbHBIN KJIACC — CBETUMOCTD"

124 3Be3/1bI TIIABHOM MOCIEN0BATEILHOCTH
Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE

125 MIPEACTABICHUS O MPOUCXOXKICHUHU M 3BOJIOIIHI
CoJHia ¥ 3B€31. OTallbl JKU3HU 3BE3]]

196 Muneunsiii [Iyte — Hama ["amaktrka. Tunel
raJlakTuK. UEpHBIC TBIPHI B AAPaX TaTaKTHK
Bcenennas. Pacimpenue Beenennoit. 3akon

127 Xab6na. Teopus bonbuioro B3peiBa. PennkroBoe
U3ITy4yeHue

128 MacmrabHast ctpykTypa BeeneHHOM.
MeraranakTuka

129 Hepeménnsie npodaemMbl aCTpOHOMUU
®usnueckuil NpakTUKyM 1o reme "McecnenoBanue
MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB" WIIH

130 "HccnenoBanue CBOMCTB (peppOMarHeTHKOB" HITH
"HccnenoBanue AecTBUS MOCTOSHHOTO MarHUuTa Ha
pamMKy ¢ TOKOM"

131 ®uznyeckuil NpakTUkyM o teme "M3mepenune cuiibl

Awmrniepa" wnu "VM3yueHune 3aBUCHMOCTH CHJIbI




Awmriepa ot cuiibl Toka" uinu "OnpeneneHue
MarHMTHOM MHYKIIMM Ha OCHOBE U3MEPEHUS CHUJIBI
Awmmnepa"

132

®uznyeckuil npakTukyM no teme "HecnenoBanue
SBJICHUS DJIEKTPOMArHUTHOW MHAYKLIHU" WIN
"Onpezaenenre MHAYKIIMN BUXPEBOTO MATHUTHOTO
noJs”

133

®uznyeckuil npakTukyM no reme "HcecnenoBanue
sBneHns camouHaAyKun'" i "COoopka Moaenu
AJIEKTPOMAarHUTHOTO reHepaTopa"

134

®uznyeckuil npakTukyMm no teme "M3mepenue
neproJia CBOOOAHBIX KOJICOAHUN HUTSHOTO U
HIPYXUHHOT'O MasiTHUKOB"

135

Ouznyeckuil npaktukyM no teme "[IpeoOpazoBanue
SHEPruM B NPY>KUHHOM MasiTHUKE"

136

®usnueckuil npakTukyM 1o reme "HccnenoBanue
MIEPEMEHHOT0 TOKa Yyepe3 MoCiIe10BaTeIbHO
COeTMHEHHBIE KOHJIEHCATOP, KaTyLIKY U pe3uctop”
wi "MccnenoBanue paboThl HCTOYHUKOB CBETA B
1ETNU TTePEMEHHOTO ToKa"

137

@uznyeckuil NpakTukyM 1o teme "M3ydenue
[IapaMeTpoB 3BYKOBOM BOJIHBI"

138

®uznyeckuil NpakTukyM 1o teme "M3mepenune
nokaszaress npenomienus crexna” win "llomyuenue
n300pa’keHHsI B CUCTEME M3 IJIOCKOT0 3epKaja 1
JIUH3BI"

139

®usnueckuil NpakTUKyM 1o reme "McecnenoBanue
3aBHCUMOCTH (POKYCHOTO PAacCTOSIHHSI OT BEILIECTBA
(na mpumepe xuakux JuH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS pacCeUBAIOLINX JINH3"

140

O®uznyeckuil npakTukyM no reme "Habmonenue
TQpakiuu, UHTepGEpeHINH 1 MOIIpU3alu cBeTa”




141

®uznyeckuil NpakTUKyM 1o teMe "OnpeneneHue
UMITYJIbCA ¥ SHEPTHH PEISITUBUCTCKUX YacTHIl (110
dororpadusM TPeKOB 3apsKEHHBIX YACTHIL B
MarHuTHOM ToJie)"

142

®uznyeckuil npakTukyM 1o teme "M3mepenue
nocTossHHOM [IlTaHKa Ha OCHOBE UCCIIEIOBAHMS
dotoadpdexra" nnm "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT HAMpsKEHU"

143

®uznyeckuil npakTukyM no reme "HccnenoBanue
CIIEKTpa pa3peKeHHOT0 aTOMapHOI0 BOJIOPOAA U
HU3MEpPEHHE MOCTOSTHHOM Punbdepra"

144

®uznyeckuil npaktukyM no teme "HccnenoBanue
pPaaroOaKTUBHOTO ()OHA C UCTIOIB30BAHUEM
no3umetpa" winu "M3ydeHue moriaomeHus oera-
YacTHUIl aTFOMUHUEM"

145

®uznyeckuil npakTukyM no reme "Habmronenus
3BE3IHOTO HE0A HEBOOPYKEHHBIM II1a30M C
WCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKEHUHN 115
oTpezeNieHus oJ0KeHUsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CeBEpPHOTO
nonymapus u ssipkue 38€3b1" win "HabmoneHus B
tesieckon JIyHbl, IIJIaHET, TYMaHHOCTEN U 3BE3IHBIX
CKOIIeHu "

146

O06o061eHne u cuctemMaru3anys 3HaHui. Ponpb
(GU3UKU ¥ aCTPOHOMHH B YKOHOMHUECKOM,
TEXHOJIOTUYECKOM, COLMAIbHON U 3THYECKOi chepax
JIeATEIbHOCTH YEJI0OBEKA

147

O0001eHrEe U cUcTEMaTU3aLMs 3HAHUI. Poiis u
MeCTO (PU3MKH U ACTPOHOMHHU B COBPEMEHHOU
HAYYHOU KapTHHE MUpa

148

O0001eHne 1 cucreMaTu3ars 3HaHuii. Pois
buznueckoit Teopun B GOPMUPOBAHHUH




npeCcTaBiIeHu 0 (PU3NYECKON KapTUHE MUPA, MECTO
(du3nUecKoil KapTHHBI MUpPA B OOIIEM PAITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IPUPOAE

OO0001EeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

149
"Kunemaruka"

150 O0001Ienre U cucTeMaTH3alys 3HAHUHI 110 TEME
"Kunemaruka"

151 O060011IeHNE U CUCTEMATU3ALUS 3HAHUIN 10 TEME
"Inaamuka"

152 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 10 TEME
"CraTuka TBEp0ro Tena”

153 O0001Ienne ¥ cucTeMaTH3alds 3HAHUH 10 TEME
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

154 O0001Ienne ¥ cucTeEMaTH3alds 3HAHUH 110 TEME
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopun”

155 O0o001IeHre U cUcTEMAaTH3allKs 3HAHUH 10 TEME
"Tepmonunamuka. TennoBble MalIMHbL"
O0o001IeHre U cUCTEMATH3AllKs 3HAHUH 110 TEME

156 "ArperatHble cocTossHMs BeuecTBa. da3oBbie
nepexonnl”

157 O00011eHNe U CUCTEMATU3ALMS 3HAHUI 110 TEME
"OnexTpuueckoe noiue"

158 O00011eHNe U CUCTEMATU3ALMS 3HAHUI 110 TEME
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"

159 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 TEME
"ToKM B pa3Iu4HbIX cpenax”

160 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 10 TEME
"MaraurtHoe nose"

161 PesepBHbIil ypok. O000IICHNE B CHCTEMAaTH3AIUS

3HaHWH MO TeMe "DJIeKTpOMarHuTHasi UHAYKIuUs"




PesepBHeIil ypok. O000IICHHE U CHCTeMAaTH3aIHS

162 1
3HaHMi 1o TeMe "MexaHundeckue konedbanus"

163 PesepBHblit ypok. O0001I€HNE 1 CUCTEMATH3AIHA 1
3HaHUH 110 TeMe "DIeKTpOMarHuTHbIe Koyiebanus"
PesepBHbIil ypok. O000IICHNE H CHCTEMAaTH3AIINS

164 3HaHu# 1o TeMe "MexaHuueckue u 1
AJIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHbIil ypok. O000IICHNE ¥ CHCTEMAaTH3aIIUS 1
3HaHuil no teme "OnTuka"

166 PesepBHblil ypok. O600111€HNE U CUCTEMATU3ALIMS 1
3HaHuil no teme "OcHoBel CTO"

PesepBublil ypok. O60011eHHE U CUCTEMATHU3ALIHS

167 3HaHui 1o TeMe "KopnyckynsipHo-BoJIHOBOM 1
nyanuzm"

168 PesepBHblii ypok. O000IIEHNE B CUCTEMATH3AIHS 1
3HaHu# 1o Teme "dusnka aroma"

PesepBHbIit ypok. O60011I€HNE U CUCTEMATU3AIIHS

169 3HaHUM 1o TeMe "PU3MKa aTOMHOTO s/1pa U 1
AJIEeMEHTApHBIX YacTuil"

170 PesepBHbIit ypok. O60011I€HNE U CHCTeMAaTU3alNs 1
3HaHUH 1o TeMe "DneMeHThl acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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