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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONM pabodeid mporpaMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIBHOCTh U3YUYEHHSI TEM U Pa3/eiioB
y4eOHOTo TpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOyYAIOUIMXCS CpeacTBaMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEHM KaxKIbIM
oOy4JaronMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBbHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs miiaHupyeMble pe3yabTaTbl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOy4YaroIUXCs, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJIIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThl 110 TOJaM 00yUYEeHHUS;

coJepkaHue yuyeOHoro npeamera «@usukay» 1o rogam 00y4eHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBICHUM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJyuYEHHUs HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3nku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHUs MOJI0KEH
pPAA Ui, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HUCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakkXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOJOTIOIb30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHOro mpoiiecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Matepuana, JjadoparopHble pabotel. B mporpamme mno ¢usuke cucrema



YUYEHUYECKOT0 3KCIEpUMEHTa, JabopaTOpHBIX paboT MpeacTaBieHa €IUHBIM
nepeyHeM. BriOop TeMaTHKuU A 3THX BUIOB YUYCHHMUYECKUX MPAKTUUECKUX padboT
OCYUIECTBJISIETCS  YYaCTHHUKaMHU  0Opa3oBaTEIbHOIO Ipolecca MCXOAsS U3
O0COOEHHOCTEN NMOYpPOUYHOro IJIAHUPOBAHUS U OCHalleHUs kabuHera ¢usuku. [Ipu
ATOM OOECIEeUnBAETCS OBIAJACHUE O0yUYalOIMMUCS YMEHUSIMU NIPOBOJUTH MIPSIMBbIE
U KOCBEHHBIC M3MEPEHUs, HCCIEI0BaHUs 3aBUCUMOCTEN (DM3MUYECKUX BEIUYHH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yIEs€TCs PEIICHUIO PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
ITpu 3TOM A1 pacu€THBIX 3aa4 MPUOPUTETOM SIBJIIOTCS 337a4U C SBHO 33JJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIBIO, TO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3fesia Kypca, TaK M HHTETPHUPYS
IIPUMEHEHUE 3HAHUI U3 Pa3HbIX pa3aeioB. sl KaueCTBEHHBIX 3a]a4 IPUOPUTETOM
ABIIAIOTCA 3aJaHUsl Ha OOBSICHEHHE/NPEACKa3aHUe MPOTEKaHUS (PUIUUECKUX
SIBJICHUN U MPOLIECCOB B OKPY’KAIOUIEH >KU3HU, TpeOyrolue BbiOOpa Gpuandeckon
MOJIEJIN JUISl CUTYalluu MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusiMu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pU3uku yriyOs€HHOTO YPOBHS HA YPOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3YydaTbCsl B YCJIOBUAX IPEIAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOJIHMMOE JIabopaTOpHOE
000pyOBaHUE /TSI BHITIOTHEHNS YKa3aHHBIX B TPOTPaMMe M0 PU3NKE YUCHUIECKHIX
OIBITOB, JAOOPATOPHBIX PadOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OpPMHpPYETCS B COOTBETCTBUHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1o (U3HKE KIIOUEBBIX JEMOHCTpAIi s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M O0OECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTOPHOTO OOOPYJIOBAHUSI JIOJKHBI OBIThH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU LEJIIMHU U3y4YeHUS] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMxcs K HayYHOMY
U3YUYCHHUIO TPUPOIBI, Ppa3BUTHE HX HHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTaBICHUN O HAyYHOM METOJAE MO3HaHUs U (popMHupoBaHHE
UCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;



(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUeHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMHpOBaHUE YMEHHUI OOBSCHATH SIBJICHUS C MCTOIB30BaHHEM (DU3UIECKHUX
3HAHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMUpOBaHKE NPEACTABICHUNA O POIAM (U3MKK [ Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymei
npo(eCCUOHATIBHOM  JIEATENBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JaybHeleMy oOy4eHHUI0 B 3TOM HaIIPABJICHUU.

JlocTrxeHne 3TUX Lened 00ecreunBaeTCsl pelIeHHeM CIEIyIOMMX 3a7ad B
nporecce u3yueHus Kypca (U3NKH Ha yPOBHE CPEHETo 00IIero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUK 00 00mMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IE€MEHTHI aCTPO(PU3UKY;

(GbopMHpOBaHUE YMEHHI TPUMEHSATh TEOPETUUECKUE 3HAHUA HJI1 OOBICHEHHUS
(bu3NYecKuX SIBICHUI B MPUPOJAE W JUIsl NPUHIATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB pEIICHUSI pa3JIMYHbIX 33]1a4 C SIBHO 33JaHHOM (pU3nuecKoi
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHue (U3HUECKON
MOJIeNIA, AJE€KBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3aJad HHKEHEPHOTIO
XapaKkTepa;

NOHMMaHUE (U3NYECKUX OCHOB U TPUHLUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKaIOLIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
(U3MUECKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTEepHpeTanuuu  UHGOpMaIMH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATENBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCuoOHaAbHON e TEIbHOCTH, CBA3aHHOMN
¢ (PUBHKOM.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yriyOn€HHBIA YypPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3nka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpaAeTCss OOYUYAIOIIUMUCS, IUIAHUPYIOUIUMH TMPOJIOJDKEHHUE
0o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOneHHBIM ypOBEHb) HA YPOBHE CPEAHEr0 OOLIEro
oOpazoBanus orBoauTcs 210 wacos: B 10 kimacce — 105 gacos (3 yaca B Hefeni0), B
11 xnacce — 105 gacoB (3 yaca B HEJEIO).



[Tpennaraemsiii B mporpaMmme no ¢Gu3MKe MnepeueHb J1a0OpaTOPHBIX SBISETCS
PEKOMEHIOBaHHBIM, YUUTENb JENaeT BIOOp MPOBEACHUS JTaOOPATOPHBIX padoT U
OMBITOB C YYETOM MHIUBHUAYAJIbHBIX OCOOEHHOCTEN 00yUYaroIMXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupojae. HayuHslil MeTo/] mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (QU3MYECKUX  BEJIMYMH  (a0CONIOTHasT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKast TEOpHs.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomel.

N3MepeHre cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoOMCTBO ¢ 1u(ppoBoi nabopatopueit mo gusuke. [Ipumepsl u3MepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqbHOM TOYKHM, €r0 TMPOEKIMH Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHasl CKOPOCThH) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHUHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTEIbHOE (HOPMAIBHOE), KacaTeNbHOE (TAHI€HIUAIBHOE) U IOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALMs KMHEMAaTHYECKHX XAPaKTEPUCTHUK
JBAYKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnronenue aBwkKeHUs Tena, OpPOLIEHHOIO IMOJ YTIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomet.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuyenue nBUKEHUS Tena, OpOIIEHHOT0 TOPU30HTANIBHO. [IpoBepka runoressl
O TOPSAMOM MPONOPLMOHANBHON 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO IOJNETA U
Ha4aJIbHOM CKOPOCTBIO TEa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpalleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprumanenble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
U uXx ciyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUME PaBHOICHCTBYIONIECH NPUIOKEHHBIX K TEJIY CHJI C IPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nabopamopnoie padomel.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHnne NBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€éTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, navopamopmusvie padomei.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomMeHT umIiynbca mMarepuanbHOM TOUYkKM. [IpeacraBiieHMe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymum s MACANbHOM JKHUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, navopamopmnsie padomel.

N3mepenune nmiyibca Teiia o TOpMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne COXpaHEHUs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI Meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. XapakTep JBKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii 3xcnepumenm, 1ab6opamopnvie padomei.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TopsYeit U XOJIO0HOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cucrema. 3amaHue BHEIIHMX YCIOBUM IS
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. CamMomnpoU3BOJIbHAS — pelaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPAlUs YaCTHILl, BHICOKHE
TeMnepaTypbl. BeipaxkeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEM  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
torymBa. Pacuér KonuuecTBa TEIIOTHI MpH Teruonepenade. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX ITPOLIECCOB: YEPE3 3a1aHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIO0IHOTO Tela K 0osiee HarpeToMy 0e3 KOMIIEHCAllUn
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYEeHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOCa, yTHIM3aIHs OMOOPTaHUYECKOTO TOILIMBA JIJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEIIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomset.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMITepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHieHcalud. Micnapenue v kurenue. Y gelibHasi TeroTa
napooOpa3oBaHusl.

HaceplleHHble W HeHachllleHHblE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTbD.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpHOrO Tena. Pactskenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacumpeHue XKUAKOCTEH W TBEPABIX T€N, 00bEMHOE M JMHEHHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUKHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0Iax.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TerioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOW KHUJIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomel.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSIKCHHSI.

N3mepenne Moy FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKA U  MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DJIeKTpUYecKoe mose. Ero neucTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsoxk€aHocts  anektpuueckoro  monig.  [IpoOGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSIKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro no o0béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefnHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apSKEHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOKCTBO M JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopmusie padomel.

OrieHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsiKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTOYHUKH
toka. Hanpsokenne U n O/1C é.

3akod OMa J1s1 yyacTKa MeIu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauyuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIMPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXKTy TTOJIFOCAMHA UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomet.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSKEHUS MJIS JIaMITbI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXKY TTOJIFOCAMHA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCThH COINPOTUBIICHUS METAIIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsan. Paznmuunple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOANO/, FaIbBaHNKA, pa)MHUPOBAHUE MEIU, BBIIIJIaBKA
QIFOMUHUSA, YIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuoie pabomut.

HaGmroienne amexTpoiusa.

N3mepeHnne 3apsiaa OMTHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphI.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kinacce ocymiecTBisieTcs
C Yy4€TOM CcOJepXaTelbHbIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesricnpeomemmusie nOHAmMUS, CEA3AHHbBIE C U3YYCHUEM MEMO008 HAYUHO20
no3HanuA: SBICHWE, HAYYHBIH (akT, rumores3a, (pusmyueckas BETUYHHA, 3aKOH,
Teopusi, HAOIIOACHHWE, OJKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: peunieHue CUCTeMbl ypaBHeHUW. JlunelHas ¢GyHKIMS,
napabona, runep6osna, ux rpadpuku U cBoiicTBa. TpuroHoMmerpuyeckue QyHKIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekTophl 1 MX MPOEKLHUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe NBWKCHHUE B KUBOUM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIJIOBOE 3arps3HEHHE OKpPYKaroIlel Cpensl,
YTUIU3alUsg OHOOPTraHWYECKOTO TOIUIMBA JUIS BBIPAOOTKM «TEIJIOBOW» U
AIIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSIKCHHUE U KAMUJUIAPHBIC SBICHUS B IPUPO/IE,
AJIEKTPUYECKUE SIBJICHUS B XKUBOU MPHUPOJIE.



Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ1, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJIYyYEHUE HAHOMATEpHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, )KUJKOCTEH U Ta30B, KUJKUE KPUCTAILIBI, JIEKTPUUYECKUE CBOICTBA
METaJUIOB,  JJIGKTPOJIMTHYECKAash JUCCOLMAllMs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHre ABMKCHUN C HCIONb30BAHHEM MEXaHH3MOB,
y4€T CyXOro U JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHILTEHH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYrue), JBUraTeldb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOIWIBLHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJYUYEHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YHCJIE HaHOMATEpHaloOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
ra3opas3psiiHbIE JTAMIIbI, TTOJIYITPOBOJHUKOBBIE TPUOOPHI, TaJIbBAHHKA.

11 KVIACC

Paznen 4. DiaekTrpoauHaMuKa.

Tema 4. Maznummnoe no.e.

B3auMojelicTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1oje. BekTop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uinuu
MAarHUTHBIX TTOJIEN. JINHUM MarHUTHOW MHIYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopennua, e€ HanpaBjiaeHUE U MOYIb. JIBH)KEeHUE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MaruautHoe nosne B BeuiectBe. DeppoOMarHeTUKH, apa- U TUaAMarHeTHUKH.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMI  WHOYKIMM ~ MAarHUTHOTO  TOJs  IOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuHa MMM MarHuTHOW MHAYKLIMU TOJIS JUIMHHOTO IIPSIMOTO IMTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopernicTre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenune nBmkeHus my4yka 3J€KTPOHOB B MATHUTHOM TIOJIE.



[TpuHIMn JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, navopamopnuvie padomet.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cCBOMCTB peppOMarHeTHUKOB.

HccnenoBanue NeMCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIBI AMIIEpA.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
uaaykiun. OJIC uHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUHWHM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

[IpaBuiio Jlenna.

NunyktuBHOoCTh. KaTymika WHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. J1C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHruueckue yCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECChl: MHAYKIIMOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMHU TEJ MMPU ABUKECHUH B MATHUTHOM T10JIE
3eMIIH.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW UHYKLUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

IIpaBuo Jlenua.

[TaneHre MarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIMH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomet.

HccnenoBanvie sIBJICHUS 3JIEKTPOMArHUTHOW UHTYKIUU.

Omnpenenenne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue siBIECHUS] CAMOUHAYKIIWH.

C6opka MosIeIH 3JIEKTPOMAarHUTHOTO TeHEPATOpa.

Pa3nen 5. KosieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.



Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonnyeckue koneOaHus. KnHemarnueckoe U JUHAMHUYECKOE OIMCAaHUE.
DHepreTuueckoe ONMMcaHue (3aKOH COXPAHEHUs MEXaHWYECKOW sHepruu). BuiBoa
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

AMimtyga u ¢aza xonebanuil. CBsI3b aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJTUYMHBI C aMITUTYIaMU KOJICOaHWH €€ CKOPOCTH M YCKOPEHHUSI.

[lepron u yactora kojeOanuid. Ilepwon ManabiX CBOOOJHBIX KOJIEOAHMMA
MaTeMaTUYecKoro MadTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. Beinyxnennsie konedanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKCHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHUOJa MAIbIX KOJIeOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKUHE C IEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UACATBHON MOJICNN MTPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUS PHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUI.

HaGmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, navopamopnuie padomset.

W3mepenne mnepuoga CBOOOTHBIX KOJIGOAHUN HUTSHOTO M TPYKHUHHOTO
MasITHUKOB.

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

N3ydenne NBUAKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PYKMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IBI 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUI.

Tema 2. InekmpomacHumubsle KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
ujcabHOM KoyieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMILTUTYIbI
3apsia KOHAEHCATOpa C aMIUTUTYION CHJTBI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B HUJICaIbHOM K0JiIe0aTeIbHOM KOHTYpE.



3aTyxaronme 3JIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxeHHbIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE W
NEHCTBYIOIIEE 3HAUEHHWE CHWJIBI TOKAa W HANpsOHKEHWs MpH pa3indHou (opme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKA OT BPEMEHH.

CHHyCOMIAIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop W KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHC HanpsikeHUN.

WneanbHplii Tpanchopmarop. IlpousBonacTBo, mepegadya MU MoOTpebiIeHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU TMPU IPOU3BOACTBE ANEKTposHepruu. Kynbrypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCKHe yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOIepe1ay.

Jemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcnuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJI€OaHuH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHyKIeHHbIE CUHYCOMIaIbHbBIE KOJICOaHMSL.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu MOCNEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

YCeTpoiicTBO ¥ IPUHITUIT ICUCTBUS TpaHChOopMaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii 3xcnepumenm, 1abopamopnvie padomel.

N3yuenne tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Habmoienue 31eKTpOMarHUTHOTO pe30HaHCa.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B LM MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHu4eckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pAacCHpOCTpPAHEHHMS W JJIMHA BOJIHBI.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)KeHHE, NperoMieHHe, HUHTephepeHuus U

nudpaxims.



3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymMoBO€ 3arps3HEHUE OKPYIKAOIIEH CPEIBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IIPEIIOMIICHHE,
NOJIIpU3aIHsl, HHTepPEpEeHIUs U Au(paKius.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3U U TeNeBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKArOLIEH CpeJIbl.

TexHUYecKue YCTPONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHA, Teraedon, CBY-neun,
yJIBTPa3BYKOBasl JUAarHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmroienue oTpakeHus U NpeoMICHHUSI MEXaHUUECKHUX BOJIH.

Habmoienue nureppepeHunu u 1udpakiud MEXaHUYECKUX BOJIH.

AKyCTUYECKUIN PE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

HabmroieHue cBA3M I'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccenenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3ays, 1uppakius, tHTepPepeHLns.

OGHapyxeHue nHPpaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomset.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPAaHEHUE CBETA B OJHOPOJHOU cpene. Jlyd cBera.
To4euyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuit B
iockoM 3epkanie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npesoMieHus. OTHOCUTENBHBIA MOKa3aTesb npeaomiieHus. [IocToSHCTBO 4acTOThI
CBETa M COOTHOILIEHHE JUIMH BOJIH ITPH MTEPEXOJE MOHOXPOMATHUYECKOTO CBETA YEPE3
I'PaHHUILly pa3zelia JByX ONTUYECKUX CPE.



Xon nmyueit B mpusme. [ucnepcus cBera. CloXHBIM cOCTaB O€IOro CBeTa.
IBeT.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIi yroa MmojaHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomniye 1 paccerBatroliye TuH3bl. ToHkas TuH3a. DoKyCcHOE paccTosiHUE
U ONTHYECKasl cuja TOHKOW JMH3BL. 3aBUCUMOCTh (POKYCHOTO PAcCTOSHUS TOHKOMN
chepuueckoil JMH3BI OT €€ TEOMETPUHM U OTHOCHUTEIBHOIO IOKa3aTels
MIPEJIOMIICHHS.

dopMmysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa syya, NpOWEAIIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
coOMparoIUX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepsl KIIacCMYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[JIABHBIX ~MAKCUMyMOB TP  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHu4ecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE IPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroannapar, MUKpPOCKOI, MPOEKIMOHHBIN anmapart, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHHs CBETA.

Hab6nrogenue noJHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBO1A.

HccnenoBanne xXoAa CBETOBBIX ITYYKOB 4Ye€pe3  IUIOCKOMApaJUICIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinm ceera.

Hab6mronenune nBeTOB TOHKUX MJIEHOK.

Hab6mronenune nudpakxium crera.

N3yuenune nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.



Habnronenue nucnepcuu cBera.

Habnronenue nonasipu3aluy CBeTa.

[IpumMeHeHne NoJIApOUI0B ISl U3YYECHHS] MEXAHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomel.

N3MepeHune noka3aress npesioMJIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne poKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Toy4yeHue n300pakeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tomy4yeHnue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTepdEpEeHIINN U TOISPU3AINH CBETA.

M3yuyeHue noysipu3anyu cBeTa, OTPaXKEHHOIO OT IIOBEPXHOCTH U3JIEKTPUKA.

N3yuenne unTepdepeHIm J1a3epHOro U3IyuyeHus Ha JIByX LIEIAX.

Habmronenue aucnepcum.

Habmronenue u ucciegoBanue quppakiiiOHHOTO CIIEKTpa.

W3mepeHne IIuHbI CBETOBOW BOJIHBI.

[TosrydyeHue cnekTpa M3Iy4YeHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

[ paHUIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHHKU. [locTynaTel criennaibHOM
TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILEHUE JITIUHBI.

DHEPrUst U UMITYJIbC PEIISITABUCTCKON YaCTHULIBI.

CBs13b Macchl € DHEPruel U UMITYJbCOM PEISTUBUCTCKON YaCTHULIbI. DHEPTHS
MIOKOSI.

TexHuuecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHN 3aPSKEHHBIX YaCTHUL.

YyeHndeckuil 3KCIIEpUMEHT, J1a00pATOPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHve UMIyJIbca M OSHEPTUM  PENSATUBUCTCKUX dYacTull (IO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TEIUIOBOE M3JIydyeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Teja).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

®oToHBI. DHEPrHs U UMITYJIbC (POTOHA.



®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poTodddexra. YpaBHeHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBliEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BosHOoBBIE cBOMCTBa yacTul. Bonnel ne bpoird. Jlnuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYyLIEHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTaLIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONpPEeIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHETO (poToapdeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroauop.

Conneunas Oartapest.

Yuenuueckuii skcnepumenm, navopamopmnsie padomei.

HccnenoBanne Gporopesucropa.

N3mepenune nocrosinaoi [lmanka Ha ocHOBe HccnenoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTbI TOKA Y€PE3 CBETOIMO OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornorieHre GOoTOHOB MPU MEPEXOE aTOMa C
OJIHOTO YPOBHSI DHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CrnioHTaHHOE U BBIHYKJICHHOE U3TyueHue creta. Jlazep.

TexHndeckre yCTPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHI: CIIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

Hab0mronenne MMHEHYATHIX CIIEKTPOB.

YCTpOWUCTBO U IEVUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomeul.



HaOnronenue tMHENYaTOro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctosinHon PunOepra.

Tema 3. Qu3uka amomHoz20 A0pa u 31eMeHMAPHLIX YACHMUY,.

Hyxnonnas mozaens siapa ['eiizenbepra—lBanenko. 3apsina siapa. MaccoBoe
yucio sapa. M3oTonsl.

PagnoaktuBHOCTh. AJjba-pacnaa. OJIEKTPOHHBIM M TO3UTPOHHBINA OeTa-
pacnan. ['amma-nu3nyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoiICTBa MOHHU3UPYIOLIETO0 HM3Iy4YEHUs. BivsHUE pagrMOaKTUBHOCTH Ha YKUBbBIC
opranu3mbl. EctecTBenHslil GoH u3nydenus. Jlozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sifipe. AaepHbie cuibl. JledekT macch spa.

SAnepusble peakuuu. Jlenenue u cunrtes saep. Snepueie peakropsl. [Ipodaemsl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE ACHEKTHl PAa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CranmapTHONM Mozenn. KBapK-TiIFOOHHAs MOJENb aIPOHOB.

®uznka 3a npenenamu CrangapTHol Moaenu. TEéMHas MaTepuss U TEMHas
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHblIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, 1ab6opamopnvie padomei.

HccnenoBanne TPEKOB YacTHIL (110 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCMOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHUEM.

Pa3zgea 8. DieMeHTHI ACTPOHOMUM U aCTPOGU3UKH.

Otanel pa3BuTUs actpoHoMuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKUA MJiE OOBACHEHHS] MPHUPOJIbI
KOCMUYECKHX 00BEKTOB.

MeTonbl aCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, spkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JBHYKEHUE.

ConHeyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIa U 3BE3 .



3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIeKTpaIbHbIN KJIacc —
CBETUMOCTB». 3BE3Ibl TJIaBHOM MOCIIEI0BATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3J TJIABHOW IOCIIENOBATENBHOCTH. BHYyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue u nuxenue CoiHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0iaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus.

Habmonenust 3B€31H0r0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM NIl ONpEIEeTICHUs MOJ0KEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMs CeBEpPHOro MOJIylIapus U SIpKUE
3BE3IbI.

Habmonenuss B Teneckon JIyHbl, IIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Oo6o01maoIee MOBTOPEHUE.

O06o0uIeHne U cucTeMaTH3alus COJIep KaHus pa3feioB Kypca «MexaHukay,
«MonekynspHas pU3nKa U TEpPMOJIUHAMUKAY, « DNEKTPOAUHAMUKAy, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAJIBbHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
busnKay, « IEMEHThI ACTPOHOMHH B aCTPOPUBUKNY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAy4YHOM KapTMHE MHpA, 3HAUYCHUE OIKCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUIMA
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOIE.

MesknpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO0068 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusnyeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1adopaTopusl.



Mamemamuka: pelIeHUE CUCTEMBl YpPAaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUHM: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMM HA OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBogHble 3nemMeHTapHBIX (QyHkumid. [Ipu3Haku noaoOusi TPEYroJbHUKOB,
OIpeieNIeHUE MIIOAAN IIJIOCKUX (GUryp 1 00bEMa Tell.

Buonozua: >nekrpudeckue SBICHHUS B JKUBOM IPHUPOJE, KOyeOaTENIbHBIE
JBW)KCHUS B JKUBOWM NPHUPOAE, OKOJOTHMYECKHE PHUCKU IIpU NPOU3BOICTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPY)KAIOIIEW  Cpensl,
yJIbTPa3ByKOBasl JMATHOCTUKA B MEIWIIMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAILIMYECKAs CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

I'eocpagua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYyA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHHE TMIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb KOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JMHUAN JJEKTpOIepeaad, 3JIEKTPOABUTaTENb, patap, PAIUONPUEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, ynapTpa3ByKoBas JUAarHOCTHUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHHKH, SJIEPHAs DJHEPTETHUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULIUN O0YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYINpaBICHUM B  00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTh OLEHWBATH CUTYalMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsA OCTETHKY HAy4HOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymiedt mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre ONbITa JAESITEILHOCTH IKOJOTUYECKON HampaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKU OCYIECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejLbCKue 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPHU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W U AKTyaJM3UpOBaTh 3ajiady,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JI0Ka3aTelIbCTBa CBOMX YTBEP)KICHHI, 3a/JaBaTh MapameTpbl U KpPUTEpUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUHN (PUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OpPUTrHHAIBHBIC ITOAXObI U PEILICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEepIpeTaluio MHGOPMalUu pa3IUdHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJII0JeHUEM TpeOOBaHUM APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAJbHYIO (POPMY IPEICTABICHUS U BU3YyATU3AIUH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEHN Ka)10T0 YjieHa KOJUIEKTHUBA;

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIAOTO YJacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH Y4EOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30oBaTENbHBIA M KyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHThl JAPYTUX IMpU aHaAJIU3€ pPE3YyJbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ PpPe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B npornecce AOCTMXKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOEHMSI IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIHX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEICTABICHUM O PU3NUECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO yripyras jaedopmanusi, aOCOMIOTHO YNpPyroe M aOCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KMHEMATHKU DPABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajis CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, MNpPUHLOKII ~ OTHOCUTENBHOCTH [ 'anmunues, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON SHEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHANIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, HCIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOM HSHEPruer TEIJIOBOTrO JBUKCHUS W KOHIIEHTPAIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnNepBbIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMHKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa Mg y4acTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHUIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTroi
nedopManuy Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmiaOBOrO JBUTATENA;, JIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyME M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUYECKasi EMKOCTb
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWXKEHHE, TEIJIOBOE JBH)KEHHE YACTHUI[ BEILECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPENIHOCTE  M3MEPEHMM, JeiaTh  BBIBOJABI IO  pe3yJbTaraMm
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JAENaTh BBIBOJ O CTaTyCe MPEIIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa U ydeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0BAHUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJENH, OTBEYAIOIell TpeOoBaHUSM 3ajlayw,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PELICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaToB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOyrolrue NPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3feyaoB Kypca PU3MNKHU, a TAKKE MHTETPAIIMU 3HAHUN U3 IPYTHUX
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYX ICHUI C OIIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIINN YKOJIOTUYECKON 0€30MaCHOCTH, MPECTABIECHUN O PAIIMOHATEHOM
MPUPOAOTNIONIB30BAHUM, & TAKKE PA3yMHOM HCMOJIb30BAaHUU JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONEp)KaHUsI C HCIOJB30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAHUPOBATH PadOTy rPYyNIbl, PALIMOHAIBHO PACIPENEIATh 1E€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXIOIro W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesTEeTbHOCTH YeJOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHUYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJIE;
pasnnyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUECKUX TN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO fJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS U 3aKOHbI JJIEKTPOAUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM LENU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuIit 1 BTOpO MoCTyAaThl bopa, MpUHIIKIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yys] BETUYHMHBI:
HaIpPsHKEHHOCTh JIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUS
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUSI, pe€30HaHC, HHTEep(DepeHIus
BOJIH, Judpakius, JUCIEPCHsi, IOJHOE BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl aep,
raMmma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHau3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBlICHUE WHIAYKUMM MArHUTHOTO TIOJI MPOBOAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a ¢ OOBsACHEHUS (U3UYECKUX  TPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl TMOJYYCHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMpaTh ONTUMAJLHBIA METOJ W3MEPEHUsI, OIECHHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIE PE3YyJbTaThl U JIeNlaThb BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUII;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa U  y4yeOHo-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0OBAHUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIaThl (PU3MYECKUX TEOpPUM
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelarth KayeCTBEHHBbIC 3aJaud, TPEOYIOIIMe NPUMEHEHHS 3HAHUN U3
Pa3HbBIX pa3lieJoB Kypca (GU3MKH, a TAaK)KE UHTETpalluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIB30BAHUU JOCTHKEHUN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAy4YHO-NOMYJISIPHOU MH(OpMALUK, CTPYKTYPUPOBAHUS U HHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alMOHHbIE U NI03HABaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PAad0Ty IPYyNIbl, PALIMOHAIBHO PACIPEAEIATh AE€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Koutpoabubie JlabopaTtopHbie
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazzen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
1.1 HayuHbl1il MeTo/1 MO3HAaHUS IPUPOIBI 1 0 0
Hroro no pazneny 1
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 11 1 2
2.2 Jmnamuka 15 1 2
23 Craruka TBEpAOro TeNa 3 0 1
24 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 0
Uroro no pazneny 40
Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPUH 13 1
32 TepmoauHamuka. TerioBsle MalIMHbL 9 1 0
13 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 5 0
' TIEPEXO/IBI
Hroro no pazneny 27
Paznea 4. JIEKTPOANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 13 1 0
4.2 IToCTOSIHHBIN 2IEKTPUIECKUNA TOK 9 1 2




4.3 ToKM B pa3IMyHbIX cpeaax 16
Hroro no pazneny 36
Peseps- 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne i/mn P Kounrpoubusie  JlaGoparopHble (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarunuTHOe nojue 1 0
1.2 DJIEeKTpOMarHuTHasl MHIYKIHUS 1 1
Hroro no pazneny 12
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KojiebaHus 0
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 7 1 0
’3 MexaHU4YecKHe U AJIEKTPOMArHUTHBIC 5 0 0
BOJIHBI
2.4 Onruka 13 1 0
Hroro no pazneny 28
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 2 0 0
Hroro no pazneny 2
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yannu3m
4.2 ®dusuka atoma
43 ®du3nka aTOMHOTO SIpa U AIEMEHTAPHBIX 1 i 0

YACTHIL




Hroro no pazaeny 20

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU
5.1

‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 5

Hroro no pazneny 5

Pasznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
IIPEIMETHOTO COJICPIKAHUS U OIbITa 35
JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
u3yueHnn kypca ¢usuku 10 — 11 kmaccon

Hroro no pazneny 35

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero U3YYeHUS oOpa3oBaTejibHbIE
padoThI padoTbI pecypenr
du3mnKa 1 NnosHaHMe mmpa. MexaHuuyeckoe
1 ABuxeHune. Cnuctema ortcuerta. MyTb. 1 0 0
NepemeLueHite. 04.09.2024
PaBHOMepHOE MNpPAMOSIMHENHOE [BUNKEHME.
2 CkopocTh. YpaBHEHUE JBUKCHUS. 1 0 0 05.09.2024
Pemenue 3aga4 Ha NpsIMOJTMHEHHOE
3 .C 1 0 0
paBHOMevaOC nBmkeHue. CioxeHue 06.09.2024
CKOpOCTE
4 M . 1 0 0
rHOBEHHasA U CpeaHAA CKOPOCTb 09.09.2024
Yckopenue. [IBukeHHE C TOCTOSTHHBIM
5 YCKOPEHHUEM. 1 0 0 11.09.2024
CBoOoIHOE TTafeHNue
6 ! 0 0 12.09.2024
. [BuKeHMe ¢ MOCTOAHHbIM YCKOPEHNEM 1 0 0
cB060OAHOrO NageHua 13.09.2024
g PelweHwve 3aga4 Ha NpAMOANHENHOe | 0 0
PaBHOYCKOPEHHOEe ABUKeHne 16.09.2024
9 PaBHOoMepHOE  OBM)KEHHME  TOYKM IO 1 0 0
OKPYHOCTH. 17.09.2024




10

11

12

KnHemaTtuka abconoTHO TBEpA0ro Tena

NabopaTtopHas paboTta Nol «M3yueHue
[ABUNKEHUA TeNa Mo OKPYKHOCTU»

KoHTposbHas paboTa Nel

18.09.2024

19.09.2024

20.09.2024

13

14

15

OcHOBHOE yTBEpPKAEHUE MeXaHUKW. [epBbIn
3aKOH HbloToHa.

Cuia. Macca.
Equauner Maccel U CHITBL.

BTopoli 3aKoH HbloToHa

21.09.2024

23.09.2024

25.09.2024

16

17

18

TpeTnit 3aKoH HbtoToHa.

I/IHCpI_[I/IaJ'IBHBIe CHUCTCMBI oTCcycTa n
MMPUHIMIT OTHOCHUTCIBHOCTH B MCXaHUKE.

PeweHure 3a4a4 Ha NpUMeEHeHMe 3aKOHOB
HbtoTOHa

26.09.2024

27.09.2024

30.09.2024

19

20

Cwuutel B ipupoze.
Cunpl BCEMHpPHOTO TATOTEHUS M CHIIA
TSAKECTH.

PeweHue 3aga4 Ha PacyeT rpaBUTAUUNOHHDIX
cun

01.10.2024

02.10.2024

21

Bec. HeBecoMocCTb.

03.10.2024




22

Hedopmaruss u cuina ynpyrocTd. 3aKoH
I'yka.

04.10.2024

23

24

25

NabopaTopHan paboTta Ne2 «M3mepeHune
YKECTKOCTM MPYKUHbI»

Cuna TpeHuA.

Jlaboparopnass pabora Ne3 «M3mepenue
KO3 PHIIMEHTA TPEHUS CKOJIBKECHUS

07.10.2024

09.10.2024

10.10.2024

26

27

28

JBH>KeHue 1MoJ1 IeMCTBUEM HECKOIBKHUX CHII

KonTponbnas padorta Ne2

Nmnynsc. UMiynnbe CUIIBL.

11.10.2024

14.10.2024

15.10.2024

29

30

31

3aKOH COXpaHeHUA umnynbca

PeweHue 3a4a4 no Teme «3aKoH COXpaHeHUA
mmMmnynbca»

PaboTta cunbl.MOLLHOCTb.

16.10.2024

23.10.2024

24.10.2024

32

33

34

SHepruAa. KnHeTuyecKada aHeprua

PaGota cuibl TSDKECTH M CUJIBI YTIPYTOCTH.

MNoTeHuManbHas HepruAa.

25.10.2024

26.10.2024

05.11.2024




3aKOH COXpaHeHUsA 1 NpeBpaLLeHUsa SHeprum

35
B MexaHuKe 06.11.2024
36 NabopatopHas pabota Ne 4 «M3yyeHue
3aKOHa COXpaHeHNA MexaHUYeCKOMN SIHePrnm» 11.11.2024
37 KontposnbHas padotaNe3
13.11.2024
38
PaBHOBecue ten 14.11.2024
39 VYcnoBue paBHOBecHUs KUAKCTH.JlaBieHHeE.
15.11.2024
NabopatopHas paboTta Ne5»M3yueHme
40 aBHoBecuA Tena noa, AencTsmem
P Ad 18.11.2024
HECKOIbKUX CUA»
OCHOBHbIE NOIOXEHNA MONIEKYNAPHO-
41 KWMHETMYECKO TeOPUU CTPOEHUSA BellecTBa.
panerp ”* 20.11.2024
Pasmepbl MOMEKyA.
BpoyHoBCKoe asuxeHune. Cunbl
42 B3aMmogencTema monekyn. CtpoeHue
A ya- =P 21.11.2024
MUAKNX, ra3006pasHbIX U TBEPABIX Tel.
43 OcHoBHOe ypaBHeHne MKT.
P 22.11.2024
44 MpuMmepbl peLleHuns 3a4a4 rno Teme
«OcHoBHOe ypaBHeHne MKT» 25.11.2024
45 TemnepaTypa v Tenj0Boe paBHoBecKe
26.11.2024
46 OnpepgeneHune TemnepaTypbl Heprua
TEN/I0BOr0 ABUMEHUA MOEKY 27.11.2024




47

M3mepeHne CKOpOCTen MOIEKY/ ra3os.

28.11.2024

48

49

PeweHue 3a4a4 no Teme «3Hep|'l4ﬂ TENNOBOro

ABUXKEHNA MONEKYN»

MoBTOpUTENbHO — 0606LLLAIOLLNI YPOK

02.12.2024

03.12.2024

50

YpaBHEHME COCTOAHMA UaeaslbHOro rasa

04.11.2024

51

52

T"a30BBIe 3aKOHBI

PeweHune 3apay no teme «la30Bble 3aKOHbI»

05.12.2024

06.12.2023

53

HacblweHHbIM nap

09.12.2024

54

55

JlaByieHre HACBIIIIEHHOT O Tapa

BnaxHOCTb

10.12.2024

11.12.2024

56

KoHTposbHana paboTa Ne4

12.12.2024

57

58

59

NabopatopHas paboTta Ne 5
«IKcnepMMmeHTaibHan NpoBepKa 3aKkoHa lel-
Jlioccaka»

CBolicTBa }KuarocTen. MoBepxHOCTHOE
HaTAKeHue. Kpuctanamueckne n amopoHbie
Tena

BryTtpeHnHss sHeprus.

13.12.2024

16.12.2024

17.12.2024




60

Pabota B TepmoanHaMuKe

18.12.2024

61

62

KonnuecTtBo TennoTbl. YpaBHeHUe TeN10B0ro
banaHca

MepBblii 3aKOH TEPMOLNHAMUKM

23.12.2024

24.12.2024

63

NpumeHeHWe NepBoOro 3akoHa
TEPMOAUHAMMKM K U3onpoueccam

25.12.2024

64

65

66

BTopoii 3aKOH TepMOANHAMUKM

[IpyHuMn AeiCTBUA TEMIOBOrO JBUTATEINS.
KII TennoBbIX ABUraTeneu

Pemenue 3ama4 Ha 3aKOHBI TCPMOAUHAMUKHA

27.12.2024

13.01.2025

14.01.2025

67

68

69

KoHTponbHasa pabotaNe5

YTO Takoe 3N1eKTpogMHaMMUKa. 3I'IeKTpW-IECKMﬁ
3apAaa n anemeHTapHble 4YaCTuubl.

3aKkoH KynoHa

15.01.2025

20.01.2025

21.01.2025

70

71

DIIEKTPUYECKOE TOJIE.

Hanps»KeHHOCTb 31eKTPUYECKOTO NOAA.
Cunosble INHUKN

22.01.2025

27.01.2025

72

Mone TouyeyHoro 3apsaaa M 3apAXKEHHOTO
wapa. MpMHUMN cynepnosnumumn nonein

28.01.2025




MoTeHuUManbHaA 3HEPrna 3apAKEHHOro Tena B

73 O HOPOAHOM 3/1EKTPOCTATUYECKOM Mose 29.01.2025
74 MoTeHuMan 3NeKTPOCTaTUYECKOrO NOAA U
Pa3HOCTb NOTEHLMANOB 03.02.2025
CBs13b MEXITY HaIPSKEHHOCTHIO
AJNIEKTPOCTATUYECKOTO0 TOJs U Pa3HOCTHIO
75 .
MTOTEHIINAIOB. DKBUIIOTCHIINAIbHBIC 04.02.2005
MOBEPXHOCTHU
76 Pemenue 3agau
05.02.2025
3 K
77 IeKTPoeMKocTb KoHaeHcaTopsl 10.02.2023
73 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa
11.02.2025
79 Pemntenue 3agau
12.02.2025
K 60TaNe6
80 OHTpO/bHasA paboTa 17.00.2025
81 JneKTpuyecknin Tok. Cuna Toka
18.02.2025
82 3 0
akoH Oma A/1A ydacTKa uenm 19.02.2025
23 neKTpuyeckue uenu. NocnenosatensHoe u
napasesnbHoe coeamMHeHne NPoBOAHNKOB 26.02.2025
JlaGopatopHnas pabota Ne 6
84 «ITocnenoBaTenbHOE U MapajIeIbHOE
10.03.2025

COCIUHCHUEC ITPOBOJIHUKOB))




&5

PaboTa M MOLLHOCTb 3/1€KTPUYECKOTO TOKa

11.03.2025

86

87

DneKTpoABMKYLWAA cnna. 3akoH Oma ana
NONHOM uenu
JlaGopaTopHas pabora Ne 7 «l3mepeHue

OJC © BHYTPEHHETO COINPOTHUBIICHUS
UCTOYHHKA TOKA»

17.03.2025

18.03.2025

88

89

PelweHune 3a4a4 Ha pacyeT 3/1eKTPUUYECKNX
uenen

KoHTponbHana paboTa No7

07.04.2025

08.04.2025

90

dneKTpuyecKas NpoBOAMMOCTb Pas3IUUHbIX
BeLLecTs

14.04.2025

91

92

3aBUCUMMOCTb CONPOTUBNEHUA NPOBOLHUKA OT
Temnepatypbl. CBEPXNPOBOAMMOCTb

JNEKTPUYECKUIA TOK B NONYNPOBOLHNKAX

15.04.2025

16.04.2025

93

94

95

DNeKTPUYECKMI TOK Yepes p-n nepexos,

DNEKTPUYECKUNA TOK B BaKyyMe. INEKTPOHHO-
NyyeBan TpybKa

DJNEKTPUYECKUN TOK B JKUIKOCTAX. 3aKOH
JJIEKTPOJTU3A.

21.04.2025

22.04.2025

28.04.2025

96

PeweHure 3a4a4 Ha 3aKOH I1EKTPOIN3a

29.04.2025

97

3I'IEKTpM‘-IECKMl7| TOK B rasax.

06.05.2025




98

MNnasma. PeweHne 3agay

12.05.2025

99 DNEeKTPUYECKMI TOK B Pa3IMYHbIX Cpeaax 1 13.05.2025
Pemienue 3amay mo teMe «DNEKTPUUECKUMA

100 TOK B Pa3JIMYHBIX Cpeaax» 1 15.05.2025
101 KoHTponbHaa paboTa Ne8 1 16.05.2025
102 MosTopetie 1 19.05.2025
103 Peseps I 20.05.2025
104 Peseps 1 21.05.2025
105 Peseps 1 22.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

105




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aata wHppoBbie
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI pecypen
I MarHuTHoe nosie. UHAYKUMA MarHUTHOro Nons. 1 0 0
Cuna Amnepa 03.09.2024
) [eficTBMEe MarHUTHOTO NOAA Ha 3apPAXKEHHYIO 1 0 0
yactuuy. Cuna JlopeHua 04.09.2024
3 MarHuTHbIe CBOICTBA BeLlecTBa 1 0 0 10.09.2024
4 NabopatopHas pabota Ne 1 « HabntoaeHue 1 0 1
[EeNCTBUA MarHUTHOTO MOA Ha TOK» 11.09.2024
5 KoHTponbHasa pabota N2 1 no Teme «MarHuTHoe 1 1 0
none» 13.09.2024
6 flBNEHME 3N1EKTPOMArHUTHON MHAYKLMM. ) 0 0
MarHuTHbI NOTOK 16.09.2024
7 Mpaswio JleHua. 3aKOH 31EeKTPOMArHUTHOM 1 0 0
NHOYKUMK 17.09.2024
2 NabopaTtopHas pabota Ne 2 «M3yyeHme | 0 |
ABNEHMA SNEKTPOMArHUTHOMN MHAYKLUN» 18.09.2024
9 DAC MHAYKLUMM B ABMKYLLMXCA NPOBOAHMKAX 1 0 0 23.09.2024
CamounHAyKumA. UHAYKTUBHOCTD.
10 ! 0 0 24.09.2024

3Heprvm MarHMTHOrro NonA ToKa.




PelweHwne 3aga4 no Teme «INEKTPO MarHUTHan

1 NHAYKLUA» 25.09.2024
12 KoHTponbHasa pabota Ne2 01.10.2004
13 CeoboaHble KonebaHua. FapmoHuyeckue
KoneboHus 02.10.2024
14 3aTyxatoLme v BbiHYXAEHHble KonebaHus.
03.10.2024
NabopaTtopHana pabota Ne3 «OnpegeneHue
CKopeHna cBob6o4HOro NageHMa NPy NOMOLLU
15 yRoper cened ACHAR TIPA TIOMOTR 08.10.2024
16 CBo60HblE 31EKTPOMarHUTHbIE KosiebaHuaA
09.10.2024
17 FapMOHUYECKME I1IEKTPOMArHUTHbIE KoNnebaHus
B KoniebaTenbHOM KOoHType. dopmyna TomcoHa 10.10.2024
18 MepemMeHHbIN 3SNEKTPMUYECKMIA TOK. Pe30HaHC B
3NEKTPUYECKOW Lenu 15.10.2024
19 leHepaTop NnepemeHHOro Toka TpaHchopmaTop 16.10.2024
20 |_|pOM3BOp,CTBO: nepesaya v notpebneHue
3/1EKTPUYECKON 3HEPTUn 17.10.2024
21 PeleHue 3a4a4 No Teme «I/1eKTPOMarHUTHbIe
KonebaHusa» 22.10.2024
KoHTponbHana paboTta Ne3 no teme
22 «DNEeKTPOMarHuTHble KonebaHusa»,
«MexaHuyeckne konebaHua» 23.10.2024
e MexaH14ecKue BOJIHbl. XapaKTePUCTUKM BOJTH.
3BYKOBbIE BO/IHbI 24.10.2024




NHTepdepeHuma, audpakuma n nonapusauma

24
MeXaHUYECKMX BOJH 05.11.2024
)5 DNeKTpomarHuTHas BosiHa. CeoicTea
3NEKTPOMArHUTHbIX BOJH 06.11.2024
26 MN306peTeHme paamo A.C. Monosbim. MpuHUMUNBI
pagmnoceasu 07.11.2024
PacnpocTtpaHeHue pagmoBoH. PagnonoKkaums.
27 MoHATMe 0 TenesuaeHun. Passutune cpeacrs
A bed 12.11.2024
cBA3n
78 Pa3suTMe B3rNa408 Ha NpUpoAy CBeTa.
CKopocTb cBeTa 13.11.2024
29 3aKoH oTparkeHus ceeTa. MpuHumn MNoireHca
14.11.2024
30 3aKOH NnpesloM/IeHnA CBeTa
P 17.11.2024
31 NabopaTopHan paboTta Ned «M3mepeHune
noKasaTtensa npesioMIeHnNa cTekna» 18.11.2024
32 MonHoe oTpaskeHue ceeTa
19.11.2024
33 JInH3bI. MocTpoeHne N306paXKeHN B IMH3
24.11.2024
34 dopmyna TOHKOW INH3bI. YBEANUYEHNE NH3bI
25.11.2024
35 ncnepcus ceeta
Aucnep 26.11.2024
36 NHTepdepeHunn ceeTa

02.12.2024




Oundpakuma ceeTta

37
OndpakumMoHHanA peleTka 03.12.2024
18 NabopatopHas pabota Ne5 «M3mepeHune ANnHbI
CBETOBOM BOMHbI» 04.12.2024
19 MonepeyHocTb CBETOBLIX BOAH. Monapusauma
cseTa 09.12.2024
40 PeweHune 3agay no teme «OnNTUKa»
10.12.2024
41 KoHTposibHaa paboTa No4 no teme «OnTuka»
P P 11.12.2024
3aKoHbI 3N1eKTPOAMHAMMUKM " NPUHLMN
42 OTHOCUTENbHOCTM. MoctynaTbl Teopuun
OTHOCUTENbHOCTU 16.12.2024
43 3neMeHTbl penaTUBUCTCKON AMHAMMUKK
P A 17.12.2024
Buabl M3nyveHnin. UCToUHUKKM cBeTa. CnekTpbl U
44 o
CMEeKTPaNbHbIN aHanu3 18.12.2024
45 LLkana 31eKTPOMarHUTHbIX BOJIH
P 23.12.2024
46 doToaddekT. NMpumeHeHne potoaddpekTa
Pexr. fip Potoape 24.12.2024
47 dOoTOHbI.
25.12.2024
48 [asneHue ceeta. Xumumyeckoe AencTeme ceeTa

13.01.2025




PeweHue 3aga4 no Teme «CBeTOBbIE KBAHTbI.

49
doTtosdpdekT 14.01.2025
CtpoeHue atoma. O Pesepdopaa
50 TpoeHue atoma. OnbITbl pdopa, 17.01.2005
K I bopa
51 BaHTOBblE NOCTyNaTbl Bop 20.01.2025
59 NabopaTtopHas paboTta Ne 5 «HabnogeHune
JIMHENYaTbIX CNEKTPOBY 21.01.2025
C HOro Aapa. AaepHble cubl.
>3 TPOGHNE aToM APa. TIASP 24.01.2025
54 3 31 aTOMHbIX A4e
HEpTR €A Acp 27.01.2025
PagnoakTUBHOCTb. Buapbl pPagmMoaKkTMBHOIO
55
VISTYHEHNA. 28.01.2025
56 3aKoH pafMoaKTUBHOro pacnaaa. Mepuog,
nonypacnaga 31.01.2025
57 MeToapl HabNoAEeHMA U perncTpaumm
3apAXKEHHbIX YacTUL, 03.02.2025
53 MCKyccTBEHHAA pagMoaKkTMBHOCTb. AaepHble
peakuumu 04.02.2025
59 NeneHue agpa ypaHa. LlenHaa peakuma
AeneHus 05.02.2025
A 1 peakTo
60 ACPHEI PEAKTOP 10.02.2025
61 TepmoagepHble peakuum

11.02.2025




62

63

64

MpuMmeHeHWe A4ePHON 3HEPrUN.
Buonorunyeckoe AencTene pagmMoakTUBHbIX
N3nyveHuin

KoHTponbHan paboTa Ne5 no teme «dusmka
aToma 1 aTOMHOrO Agpa»

dnemMeHTapHbIE YacTULbl. AHTUYACTULbI

12.02.2025

17.02.2025

18.02.2025

65

66

67

ConHe4yHas cucrtema

ConHue 1 38e3abl

CtpoeHue BceneHHom

19.02.2025

25.02.2025

26.02.2025

68

3HauyeHne U3UKM pnsa O0BbACHEHMA MUpa W
pa3BUTUA MPOU3BOAUTENBHBIX CUA  obuiecTBa.

EavHaa ousmnyeckas KapTMHa mupa

27.02.2025

69

70

71

MexaHunKa. KuHemaTtuka. AnHammKa

Mmnynbc. IHeprua

PaboTta. MowHOCTb.

03.03.2025

04.03.2025

05.03.2025

72

Cratnka u TMAapoCTaTuKa

11.03.2025




CraTuKa 1 rmgpocTaTtmnka

73 12.03.2025
KonebaHua 1 Bo/HbI
74
13.03.2025
MonekynapHoe CTpOeHMe BELLECTBA
N 18.03.2025
MaeanbHbIN ras. M3onpoueccol
76 19.03.2025
NpaeanbHbIl ras.M3onpouecchl
77 20.03.2025
TepmoanHammKa
78
01.04.2025
TepmoanHammKa
79
02.04.2025
ArperaTHble COCTOSIHUA Bel,ecTsa
80
03.04.2025
ArperaTHble COCTOSIHUA BelW,ecTBa
1
8 08.04.2025
) DNeKTpogMHaMMKa.

09.04.2025




3aKkoH Ky/noHa n HanpAXeHHOCTb 3/IeKTPUYECKOro
nons.

3IIEKTp0,CI,VIHaMVIKa.

3aKoH KyIIOHa N HanpAXeHHOCTb 3/1EKTPUYECKOro

&3
nons. 10.04.2025
MoTeHuman nona. Mone NJAOCKOro KOHAEHcaTopa.
34 JHeprua NNOCKOro KoHaeHcaTopa
15.04.2025
MoTeHuman nona. Mose NJAOCKOro KOHAEHcaTopa.
85 DHeprma NN0CKOro KoHAeHcaTopa
16.04.2025
86 3aKOHbl NOCTOAHHOIO TOKa
17.04.2025
87 3aKOHbI NOCTOAHHOIO TOKa
18.04.2025
TOKM B pa3HbIx cpegax
88
22.04.2025
MeTobl N03HaHWA B GU3MKe
&9
23.04.2025
MarHuTHoe none. [lBuxeHne 4actul, B MarHUTHOM
90 none

24.04.2025




MarHutHOe none. [BueHne 4actuy, B MarHUTHOM

none
o1 25.04.2025
2
? 25.04.2025
fABNEHNE 31IEKTPOMArHUTHON MHAYKUUM
93 28.04.2025
fABNEHNE 31IEKTPOMArHUTHON MHAYKUUM
94 INneKTpoMarHuTHble KonebaHua 1 BO/HbI
29.04.2025
95 INneKTPoOMarH1THble KonebaHma 1 BO/HbI
30.04.2025
[eomeTpunyeckan onTmka
06 05.05.2025
BonHoBasA ontuka
7 06.05.2025
BonHoBaa onTuka
o8 07.05.2024
CneumanbHaa TeopuA OTHOCUTESIbHOCTHU
99

12.05.2025




doTOHHaA TeopuA cBeTa

100 1 13.05.2025
boposcKkaa mogenb atoma

101 1 15.05.2025
¢M3MK3 ATOMHOTrO Agpa

102 1 16.05.2025

103 Peseps 1 19.05.2025

104 Peseps 1 20.05.2025

105 Peseps 1 21.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

105







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 knace/ Msxkumies I'.J1., byxosines b.b., Hapyrun B.M. niox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomectBo «M31aTeancTBo

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

PaGouas nporpamma k muaun YMK I'.5. MskumeBa, M. 5. [Terpooii. 10-11
KJIacChl: yue0. mocobue s 001eoopa3oBar. opraHu3amnuii: 6a30Bblid YPOBEHbD /
M. 4. Tlerposa, N.I'. KynukoBa M.:[Ipoda, 2019. — 91 c.

[Iporpamma O. A. Kpeicanosa, I'. 5. Msaxumes.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

1 http://nsportal.ru - conuanpHas ceTh pAOOTHUKOB 00pa30BaHMUSI.

2 http://markx.narod.ru/pic/ - pusuka B mIKoIe.

3 http://festival.lseptember.ru/articles/ - hecTrBamb NMEgArOrUUECKUX UACH



«OTKPBITBII YPOK».






