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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeAHero oOmero oOpa3oBaHUsA
pa3zpaboTaHa Ha OCHOBE TMOJOXEHUH W TPeOOBaHWMN K pe3ysbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOi Mporpammsbl, mpexacraBieHHbx B ®I'OC COO, a
Takke ¢ yu€ToMm deaepanbHON paboueil mporpammbl BocnuTanua u Konnenimu
npenojiaBanus yueOHoro npeamera «@usnka» B 00pa30BaTeIbHBIX OpraHU3aALMIX
Poccuitickonn ~ @enepanuu,  pealn3ylOIIUX  OCHOBHBIE oOpa3oBaTeIbHbIC
POTPaMMBI.

[Iporpamma no usuke onpenensieT 00s3aTeIbHOE MPEIMETHOE COACPIKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO TOCIEI0BATEIbHOCTh U3YUCHHS TEM U Pa3JIeiioB
y4e0HOro mpeaMera ¢ Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKM y4eOHOro Tmpolecca, BO3PAaCTHBIX OCOOEHHOCTEH O00ydYaromuxcs.
[Iporpamma mo ¢Qu3uke Aa€T NPEACTABICHHE O ILENsIX, COAEp)KaHUH, OOIIeH
cTpaternd OOy4YeHHUs, BOCHUTAHHUA M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YpPOBHE.

N3yyenue kypca (pu3MKH yriyOJEHHOTO YpPOBHSA IO3BOJISIET PEATM30BATh
3aJjaul NPOPECCHOHATBHON OpPUEHTALlMH, HAPABJICHO HA CO3JIaHUE YCJIOBUM AJis
IPOSIBJICHUS] CBOUX HHTEIJICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
oOy4arolmumMmcsi, KOTOpble HEOOXOAUMBI Il MPOJOJDKEHHs 00pa3oBaHUSA B
OpraHu3alMsX MNpoPecCHOHAIBLHOrO0 00pa3oBaHUs IO pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIUATIBbHOCTSIM.

B mporpaMmMe mo (¢u3HKE ONpEneNsiOTCS IUIAHUPYEMBIE pPe3yJIbTaThl
OCBOCHUS Kypca (PU3HUKK Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, MpeaMeTHbie (Ha  yriayOonéHHoMm  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOM [l pa3pabOTKu TpeOOBaHWM K JIMYHOCTHBIM,
METamnpeMETHBIM M TPEAMETHBIM pe3ylibTaTaM OOYyYarolMuXcsi, OCBOMBIINX
nporpamMmy 10 (U3MKE Ha YpOBHE cpenHero oOmero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBISICTCS] CHCTEMHO-IEATEIbHOCTHBIN TTOIXO.

[TporpamMma 1o (pusmke BKIIOYAET:

IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHHUS Kypca (HU3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM UYHMCJIE€ IPEIMETHBIEC PE3YIbTAThI IO rojlaM O0yUYeHUS;

cozepkanue yueOHoro npeamera «dusnkay mo rogaM o0ydeHusl.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep W MOXET OBITh
UCTIONIb30BaHa YYUTENSIMHU (DU3HUKH JIJISI COCTABJICHUS CBOMX Pab0YUX MPOTPamMM.

[TporpamMMa mo ¢u3nKe HE CKOBBIBAET TBOPUYECCKYIO MHUIIMATHBY yUUTENCH U
IPEIOCTaBIsAET BO3MOXKHOCTH Ui peau3allid  Pa3IMYHbIX METOAUYECKUX
MNOJIXOJ0OB K TMpernofaBaHUI0 (U3UKKH Ha YIIIyOJEHHOM YPOBHE MpPH YCIOBHUH
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEP KaHUs Kypca.

dusuka Kak Hayka o HauOolsiee OOIIMX 3aKOHaX NPUPOJbI, BhICTyHas B
KayecTBe Y4eOHOTO MpeAMEeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. [lIkonpHbIN Kype GU3MKN — CUCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (DU3HUUECKHUE 3aKOHBI



JeXaT B OCHOBE IIPOLECCOB U SIBJICHMM, H3ydyaeMbIX XHUMHEH, Ouoiorue,
dbusnyeckoir reorpaduet U actpoHomuel. Vcmomp3oBaHME W aKTUBHOE
OpUMEHEHUE (PU3MYECKUX 3HAHUM ONpelNeIwsio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe HHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYEHHs HOBBIX MAaTE€pHallOB C 3aJaHHbIMU cBoWcTBaMu. M3ydeHue
¢u3MKK BHOCHT OCHOBHOM BKJaa B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTHUHBI MUpa oOydaromierocs, B (popMuUpoBaHUE YMEHUN NPUMEHATH HAYYHBIN
METO/T IO3HAHUS TIPH BBITTOJIHEHUU UMH YY€OHBIX UCCIICOBAHUN.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CPEHETO 00IIEr0 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMaTpUBaTh KaK MPUHIUIIBI €M0 OCTPOCHUS.

Hoea uenocmmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3HKH
o0beIMHEH BOKPYr (u3MuecKux Teopui. Beaymmm B Kypce sBisiercs
(GopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEILECTBE U
ToJIE.

Hoea zymanumapuzayuu. BEE peannzanus NpearonaracT MCIOJIb30BaHUE
rYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKONM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uk Cc pa3BUTHEM oOOHIeCTBAa, a TaKXkKe C  MHPOBO33PEHUECKHMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIPOOIeMamu.

Hoesa npuknaonoun nanpagiennocmu. Kypc ¢buzuku yriyOoaéHHOTO YpOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3aKOHOB. [lpm 3TOM paccmaTpuBaroTcs Ha
YpOBHE OOHIMX MpPEACTaBICHUI W COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea »3konozuzauyuu peanu3yeTcss NOCPEACTBOM BBEICHHS JJIEMEHTOB
COJEpKaHUs, TMOCBAMIEHHBIX OKOJOTMYECKUM MpobdjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHMM, a TakXke 00CyXIeHHUS
po6JieM palMOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHYECKOM O€30MacCHOCTH.

OcBoeHue cofiep:KaHusl MPOrpamMmsbl 1o (PU3HUKE JOJKHO OBITh MOCTPOEHO HA
NPUHLIMAINIAX CUCTEMHO-IEATEIbHOCTHOTO noaxoaa. s ¢usuku peanusanus 3TuX
OPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSTENIbHOTO HKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyomIEero (akropa ydeOHoro mporecca. s yriayOnéHHOro
YPOBHSI — O3TO CHUCTEMA CaMOCTOSATEIBHOTO YYEHUYECKOTO HKCIIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAJIbHBIE YYEHHUYECKHE OMBbIThl NPU H3YYEHUHU HOBOTO
Martepuasa, JabopaTopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipr 3TOM BO3MOYKHBI
IBa crnocoba peanu3zanuu  (U3MUECKOro MpakTUkymMa. B mepBom  ciydae
MPaKTUKYM NpoBoAUTCs 100 B KoHue 10 m 11 kimaccoB, nub0 mocie nepBoro u
BTOPOTO TMOJYroAWA B KaXJOM U3 3TUX KiaccoB. Btopolt cmoco6 — 3710
WHTErpanus paboT TpakTUKyMa B CHCTEMYy JabOpaTOpHBIX pabOT, KOTOPHIE
NPOBOASTCA B Mpoliecce u3ydeHus pasznena (temsl). [Ipu atom nmoa paboramu



MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BH/1a O€3 MOIIArOBO MHCTPYKIIUH.

B nmporpamme mno ¢usnke cucTeMa YYEHHMYECKOTO OSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MPAKTHKyMa MPEACTABICHA CAWHBIM mepedHeM. Brioop
TEMAaTUKHU ISl 3THX BHUJJIOB YYEHWUYECKUX MPAKTUUECKHX PAOO0T OCYIIECTBIISACTCS
y4acTHUKaMU 00pa30BaTEIHLHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTO
IJIAHUPOBAHMSI W OCHameHus kabuHera ¢usuku. [Ipu »ToM obecmeunBaeTcs
OBJIaJICHWE OOYyYAIOIUMUCS YMEHUSMH TIPOBOAUTH TIPSMbIE W KOCBEHHBIC
U3MEPCHHUSI, UCCIEAOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIIMYWH W TTOCTAHOBKY
OTIBITOB TIO TTPOBEPKE MPEIIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacuy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Ml C SIBHO
3aJIaHHOM U HESIBHO 33/IaHHOU (PU3MUYECKOW MOJIEIIBIO, TO3BOJISIONINE MTPUMEHSTh
M3Y4YCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pazjiesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAaHUM U3 pa3HbIX pa3jiesioB. J[Jig KaueCTBEHHBIX 3aj1a4
MPUOPUTETOM SIBJISIIOTCS 3aJlaHus Ha OOBSCHEHHUE/TIPEJICKa3aHue MPOTEKAHUS
(bu3NYecKuX SBJIEHUN U MPOLECCOB B OKPYKAIOLIEH KU3HH, TPeOyIolre BbIOOpa
(bU3UYEeCKOM MOJIEIH JJIsl CUTYaIlU! TTPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OO€CIEeUeHUI0 YyuyeOHOro mporecca Kypc (DU3MKU YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00IIero 00pa30BaHus TOJDKEH U3Y4aThCs B YCIOBHUIX
npeaMeTHoro kabuHera. B kaOuHere (QU3MKKM JOJDKHO OBITH HEOOXOAMMOE
nabopatopHoe O00OpYyAOBaHUE IS BBHIMIOJHEHUS YKAa3aHHBIX B MPOTrpaMme 0
bu3NKe YYEeHHMUECKHX OIBITOB, JIAOOPATOPHBIX PabOT W paboT MpakTUKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHoe obOopyaoBanue (GopMupyercs B COOTBETCTBUU C
OPUHIIUTIOM MUHHUMAJIBHOM  JOCTAaTOYHOCTHM M 00OECIEYMBAET TOCTAHOBKY
MEPEUUCICHHbIX B MporpaMMme 10 (U3UKE KITIOUEBBIX JEMOHCTpALUNA s
UCCJICIOBAHUSI  MU3Yy4Yae€MbIX  SIBICHUA UM  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe o0O0OOpyJIOBaHHE IS YYCHUYECKUX MPAKTUYECKUX padboT
dbopMHpyeTCs B BHJIE TEMAaTHUYCCKMX KOMIUICKTOB M OOECIEYMBACTCS B pacuére
OJTHOTO KOMILJIEKTa Ha JBYyX OOydJaromuxcs. TeMaTH4ecKue KOMIUICKTHI
JabopaTopHOTO 000pYyAOBaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJIC ITU(POBBIX JTabopaTopuii.

OCHOBHBIMH HENIIMH W3Y4YeHUsT (PU3UKH B 0011IEM 00pa30BaAHUH SIBIISTIOTCS

dbopMHupoBaHUEe WHTEpPECa M CTPEMJICHHS OOYYalolmuXCsi K HayYHOMY
W3YYCHUIO TPHUPOABI, Ppa3BUTHE WX HMHTCIUICKTYaIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TMO3HAHWS W (POPMUPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;



dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yUYeHHs] OCHOB
CTpOCHHMSI MaTepUH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATH SIBICHUS C UCHOJb30BaHUEM (DU3UUECKUX
3HAHWI U Hay4HbIX JI0KA3aTEJIbCTB;

dbopMupoBaHHE TPEACTABICHUA O POIM (PUUKUA NI PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MIPEICTABICHUM 0 BO3MOXHBIX chepax Oynyuen
npo(hecCHOHANBPHOM  JIEATENbHOCTH, CBSI3aHHBIX C (U3UKOW, TOJATOTOBKA K
JanbHENIeMy 00y4eHHUIO B 3TOM HalPaBJICHUU.

JlocTxeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIOUINX 3a/1ad B
mpoliecce u3ydeHus Kypca pU3MKu Ha YPOBHE CpeIHEro o01iero 0opa3oBaHus:

npUoOpeTeHNEe CUCTEMBbl 3HAHUM 00 OOmMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJIEKYJSIpHYIO  (puU3uKYy,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3HUKY;

(GopMUpOBaHNE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS AJI1 OOBSICHEHUS
¢u3nyecKux SBICHUA B NPUPOAEC M JJs NPUHATUSA TNPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HM;

OCBOCHHME CIIOCOOOB PEIICHHs] pa3IMYHBIX 3aJad C SBHO 3a/laHHOM
(bu3nUecKoil MOJEINbI0, 3aJad, MOAPa3yMEBAIOIIMX CAMOCTOATEIBLHOE CO3/IaHUE
(bu3nYecKol MOJEeNH, aJeKBAaTHOM YCIOBUSAM 3aJauyd, B TOM YHCIE 3aJad
WHKEHEPHOT'0 XapaKTepa;

NOHMMaHuEe (U3UYECKUX OCHOB W TPHUHIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUA Ha OKPYKAIOILYIO CpPENy;

OBJIAJICHUE METOJAaMU CAMOCTOSITEIBHOIO IUIAHUPOBAHMUS M IPOBEACHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHaju3a M HMHTepIperauuud uHGpOpMaLuH,
OIIPEIENICHHS IOCTOBEPHOCTH NOJIYYEHHOIO PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUSI YMEHHUM ITPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIIbHOCTH;

pa3BuUTHE MHTEpeca K cpepaM npodeccuoHANBbHOMN AesTeIbHOCTH, CBSI3aHHOM
¢ (PUBHKOM.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBI YpOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Ddusumka» Ha ypoBHE CpeaHEro OOIero
oOpa3oBaHusl BbIOMpaeTcs OOYYalOIMMHUCS, [UIAHUPYIOIMIMMHU IPOJIOJKEHUE
o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

Ha uzyuenue pusuku (yriyOn€HHBIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus orBogutcst 340 yacoB: B 10 kitacce — 170 gacoB (5 yacoB B HENEII0),
B 11 xmacce — 170 gyacos (5 gacoB B Hezei0).

[Ipennaraempiii B mporpamMme 1o (¢U3NKE TEepeueHb JTabopaTOPHBIX U
OPAKTUUECKUX padoT SBISIETCS PEKOMEHJOBaHHBIM, YYHMTENIb JIeJdaeT BbIOOp
OpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHAMBUAYAIbHBIX
0COOEHHOCTEH 00yJaroIIMXCsl.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTaNbHasg Hayka o mpupoje. Hayunslil MeToa mo3HaHus u
METO/IbI UCCIIETOBAHMS (PU3NUECCKUX SBICHUM.

OKCIEpUMEHT U TEOpHs B Ipollecce Mo3HaHus npuponbl. Habmonenune u
HKCIIEPUMEHT B (PU3HKE.

CriocoObl  uM3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOrOBble M LHU(POBBIE
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuid  (u3myeckux  BenuuuH  (abCodOTHasg U
OTHOCHUTEJIbHAS).

MopnenupoBanue (HU3NUECKUX SBJICHUUA M MPOLECCOB (MaTepuanbHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HJIealIbHAs >KUJIKOCTh, WJCANbHBIA Ta3, TOYCUYHBIM
3apsna). ['unoresa. dusnueckuii 3aKk0H, TpaHULBI €T0 TpUMEHUMOCTH. Du3nueckas
TEOpHUs.

Ponp u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuit s3xcnepumenm, nadvopamopnsie pabomaol, nPaKmuKym.

M3mepeHre Cwibl TOKAa W HANpSDKEHUS B LENU ITOCTOSHHOIO TOKa IPH
MOMOIIH aHAJOTOBBIX U HU(DPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bu3nYeCKUX BETMYHMH MTPHU MOMOIIY KOMIbIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABKeHHE. OTHOCUTEIBLHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Panuyc-BekTop MaTrepuasbHOM TOYKH, €ro IPOEKIMHA Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelnienne, CKOpOCTh (CpedHsIsl CKOPOCTb, MTIHOBEHHAass CKOPOCTb) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIHUHU HA OCH CHUCTEMbI KOOPAHMHAT.
CnoxeHue nepeMeIieHnii u CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOe majeHUe. YCKOpeHue CBOOOIHOTO majeHus. JIBWKeHHWe Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTEPHAILHON TOYKH OT BPEMEHHU U MX TPAPUKH.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKpPY>KHOCTH. YTJIOBasi U JMHEiHas ckopocTk. [lepnon u dacrora oOpaieHusl.



[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHTCHIIMAIbHOE) U TTOJTHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: CIUAOMETP,
JNBUKEHUE CHapsAOB, LIENHbIE, NIECTEpEHYAThIE M PpPEMEHHBIE NEpelayw,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCUETA, WIUTIOCTPALNS KHHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0ObI uccieIOBaHUsI JIBUKCHU.

WnrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne TBMKEHUI C MCTIOJIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MMPOCTPAHCTBE.

HabGnronenue aBuxeHUs: Teaa, OpOIIEHHOTO MOJ YoM K FOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE NyTEW, TPACKTOPHUIl, CKOPOCTEH ABW)KEHHUS OAHOTO U TOTO e
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

M3yyeHne HEpaBHOMEPHOIO JIBM)KECHMS C LEJIbIO ONPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MPpU MPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBHXKEHHH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MNYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WN3mepenre  yckopeHuss ~ CBOOOJHOTO  mafeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI 1TabopaTopun).

W3yyenue pABWKEHHS Tella, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMOM NPONOPLHMOHAIBHOM 3aBUCUMOCTH MEXIY JaIbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yyeHue IBHKEHHA Tela IO OKPYXKHOCTH C IOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH TEpUOAa OOpalIeHUus: KOHUMYECKOTro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

IlepBeii 3akoH HproroHa. MHepumanbHble cuctemsl oTcyéra. [IpuHImMn
oTHocuTenbHOCTH ['anmunes. HeuHepuuanbHbie CUCTEMBI OTCuéra (ONpeneseHue,
MIPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cuil.

Bropoii 3akoH HproToHa 1151 MatepranbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTepHAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TANOTEHUS. OKBHBAJIEHTHOCTh TIPAaBUTALMOHHON U
WHEPTHON MACCBI.



Cuna TsXKeCTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOIO MAaJIEHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMHPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CITyTHUKOB. 3akoHbl Kemiepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHMS! CKOJIBXKEHHUSI U CHJIA TPEHHS
nokosi. Koaddunuent tpenusa. Cuna CONpOTUBICHHUS NpPU JBHKCHUM Tella B
YKUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. ['mapocrarnueckoe gasineHue. Cuiia Apxumena.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: MOAUIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue ABMKEHUS TNl B MHEPLUUAIBHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIKMT OTHOCUTEIBHOCTH.

KaueHue nByX LWJIMHIPOB WM LIAPOB Pa3HOW MAacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOM CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TeIy CUI  C
IIPOU3BEICHUEM MACChI TEJIA HA €70 YCKOPEHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOLUX B pE3yJIbTaTe B3AUMOCHCTBHUS TEII.

N3Mepenune macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHHS.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomaol, npaKmuxKym.

N3mepeHre paBHOACHCTBYIONIEH CUJI MPU ABUKEHUU OpycKa MO HAKIOHHOMN
MJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHM JBHXKEHHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MacCChl.

HccnenoBanre 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pa3iie, OT ux AedopMariui.

W3yyeHue NBUKEHUS CHUCTEMBI TE€Jl, CBA3aHHBIX HUTHIO, IEPEKMHYTON 4Yepe3
NErKuit OJIOK.

N3mepenne koddduimenta TpeHus MO BEIMYWHE YTIOBOro Kod(duimenta
3aBucuMocTd Fppy(N).

HccnenoBanue nBUXKEHHUsI OpyCKa MO HAKJIOHHOM IIOCKOCTU C NMEPEMEHHBIM
K03 PUIIMEHTOM TpEHUS.

W3yuyeHue NBMKEHUS Ipy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOEe Teno. I[locTymarenbHoe M BpallaTesibHOE JIBHXKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaileHus. [lmeuo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.



YcnoBus paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEYCTOHINBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHILUTEVH,
CTPOUTEIBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIHH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomoi, npaKmuKym.

HccnenoBanue yCIOBUM pPAaBHOBECHS TBEPAOIO Tela, HMEIOLIEr0 OCh
BpAILCHHUS.

KoHcTpynpoBaHre KpOHIITEHHOB U pACYET CUII YIIPYTOCTH.

M3ydeHne yCcTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO IIIOIIAAb OIOPHI.

Tema 4. 3axonvl coxpanenus 6 mexanuxe.

NMnynec MaTepuanbHOM TOYKH, CUCTEMBI MATEPUAIIBHBIX TOYEK. L{eHTp Macc
CUCTEMbI MaTEpUAIIBHBIX TOYEK. Teopema 0 JBUKEHUH LIEHTPa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA TellA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE BUXKEHUE.

MomMeHT umiynbca MarepuanbHoOu TOuku. [IpencraBieHue o0 coxpaHeHUU
MOMEHTA UMIIYJIbCA B EHTPAIbHBIX ITOJIAX.

Pabora cunpl Ha MaloM M Ha KOHEYHOM mepemeleHuu. ['paduueckoe
IIPEICTaBICHUE PAOOTHI CUIIBI.

MonHOCTb CUIIBI.

Kunernueckass »Heprus MarepuaibHO Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHON TOUYKH.

[loTeHUIMaIBbHBIE W HENMOTEHUHAIbHBbIE CUIbL. [lOTeHIManbHas SHEPrusl.
[ToTennmanbHas 3Heprust ynpyro neopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM mone. [lorennumaneHas sHeprus
Tejaa B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHE Iapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUUYECKasA CKOPOCTb.

CBsi3b paOOTBhl HENOTEHUUANbHBIX CHUJI C HM3MEHEHHUEM MEXaHWYeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyiun g HWIeanbHOW XUJKOCTA KaK CIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpOMCTBAa M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (UIYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BHMKEHUE.

M3mepeHre MOITHOCTH CUJIBI.

M3MeHeHne 3Heprun Tesa Ipyu COBEPIICHUH PaOOTHI.



B3auMHbIe nIpeBpallieHrs] KWHHETUYECKON U TTOTEHUMAIbHON YHEPTUM TTPU
JICVICTBUM HA TEJIO CHJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HepTuu Ipu CBOOOHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

N3mepeHne nMiryabsca Tena no TOpMO3HOMY ITyTH.

W3mepenne CUiibl TATH, CKOPOCTH MOJIETH JIEKTPOMOOUIIS M MOIITHOCTH
CHJIbI TSATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHIIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepeHrne KHHETUYECKOM SHEPTUU TeJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS MOTEHIIUATBLHON SHEPTUH MPYKUHBI C PAOOTON CHUJIIBI
TPEHMUSL.

OmnpeneneHue padoThl CHIIBI TPEHUS TIPU JBUKCHUU TEJia 10 HAKJIOHHOM
IJIOCKOCTH.

Pa3nen 3. MoJiekyJisipHas Gu3uKa 4 TEPMOIMHAMMKA.

Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOIL MeopU.

OCHOBHBIE TOJOXKEHUA MOJEKYJIApHO-KuHeTnyeckon teopun (MKT), wux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBHKeHHE.  XapakTep
JIBW)KCHUS M B3aWMOJCHCTBUS YACTHL BemleCcTBA. Monaenn CTpOeHHs Tra3oB,
KUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOICTB BELIECTBA HA OCHOBE 3THX
mozenei. Macca u pasmepsl Moiiekyd (aromoB). KomudecTBo BeliecTBa.
IToctostnHast ABorajipo.

TemoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3aMepenus. [llkana
temneparyp Llenbcus.

Mopnenp uacaIbHOTO Ta3a B MOJEKYJSIPHO-KMHETHYECKOW TEOPUU: YaCTHILIBI
ra3a ABUXKYTCS XaOTHUYECKH U HE B3aUMOJAECHCTBYIOT IPYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcomOTHAS
Temriepatypa (mkaia temneparyp KenbBuna). 3akon [dansTona. M3ompouecchl B
UJealbHOM Ta3e C T[OCTOSSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MPEICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBA3p  MEXIYy [JIaBJICHUEM W  CpPEOHEM  KUHETHUYECKOW  DHEeprueu
MOCTYIATEJIbHOTO TEIUIOBOTO JBHMKEHHS MOJIEKYJ HMJI€AJBHOTO ras3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HJI€AJILHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITEpaTyphl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIBbHOTO TEMIOBOIO IBHKEHHUS €€ YaCTHUL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: TEPMOMETP,
0apoMeTp, MoIy4eHHe HaHOMATEPHAJIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddyszust sxuaKocTen.



Mogaens onbita IlITepHa.

[IpuTsKeHUE MOJIEKY!L.

Mopenu KpucTaqIn4ecKux pemeToK.

HabGnronenue u ucciaenoBaHue U30IMpPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

HccnenoBanre TMpolecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECUS IIPHU
TEIJI000MEHE MEXTY TOpsSYEH U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOro mpouecca (PEeKOMEHIOBAaHO HCHOJIb30BAHNE
1 poBoit TabopaTropun).

N3ydyeHnne n30X0pHOTo mporecca.

N3yuyenue n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbol.

Tepmogunamuueckas (TJl) cucrema. 3amaHve BHEIIHUX YCJIOBUH st
TEPMOAMHAMUYECKOM CUCTEMBbI. BHENIHNE U BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBI KaK CpEJHUE 3HAYECHMS BEJIMYMH, ONUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano tepmMoauHamuKkd. (CaMoNpou3BOJbHAS — pelaKcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopgens wnaeambHOro rasa B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHue Menneneea—KianelipoHa U BBIPDOKEHHE JUIsI BHYTPEHHEH SHEPIUM.
YcnoBus MPUMEHMMOCTH 3TOM MOJENN: HU3KAas KOHUEHTpAlWs YacTHULl, BBICOKHE
TEeMIIEPAaTypbl. BelpaxkeHue 111 BHYTPEHHEW SHEPTUH OJJHOATOMHOI'O HJICAIBHOTO
rasa.

KBa3ucratnueckue u HECTaATUYECKUE TTPOLIECCHI.

DnemenTapHas pabota B TepMoAMHaAMuKe. Berurciienue paboThl 1o rpaduxy
npouecca Ha pV-auarpaMmme.

Teronepeqaya  kak  crmoco0  M3MEHEHUS ~ BHYTPEHHEW — DHEpruu
TEPMOJIMHAMHYECKOW  cuUcTeMbl 0e3  coBepuieHus padbotel.  KonBekuus,
TEIUIONIPOBOIHOCTb, U3TyUYEHHE.

KomnuectBo Ttemnorel.  TemmoéMKocTs Tena. YaenpHas UM MOJSpHas
TEIUIOEMKOCTH BeIeCcTBAa. YpaBHeHUME Maliepa. VYaenbHas TeIwioTa CropaHus
tormBa. Pacuér konmuecTBa TEMIOTHI Tpu  Terionepenade. IlonsTtue 00
aauabaTHOM TIpoliecce.

[lepBbiii 3akOH TepMOoAMHAMUKHU. BrHyTpeHHsss sHeprus. KomnuecTBo
TEIUIOTBI U paboTa Kak  Mepbl HW3MEHEHHS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHMKH JJIsi PABHOBECHBIX IPOLIECCOB: YEpPE3
3aJaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akoH TEPMOAMHAMHUKHM Uil  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXKHO MEpeaTh TEIUIOTY OT Oojiee XOJO0IHOTO Tela K 0ojee HarpeToMy 0e3
komriencanuu (Kiaysuyc). HeoGpatumMocTh MpupoIHBIX TPOLIECCOB.



[Tpuniumnsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumansrnoe 3nauenue KII/I. [ukm Kapno.

DKOJIOTUYECKUE ACIEKThI UCIIOIb30BaHUS TEIUJIOBBIX ABUrarenei. TemmnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue yCTpOMCTBAa M TEXHOJOTHYECKHE MPOLECCHl: XOJOIWIbHUK,
KOHJUITMOHED, AW3CIBHBIA W KapOIOpaTOpPHBIM JBHUTaTeIN, IMapoBas TypOWHa,
MOJYYCHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILINBA ISt
BBIPA0OTKHU «TEIJIOBOI» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEUW SHEPTHUU.

Hccnenoanue aguadbaTHOro mpoiecca.

KommnbroTepHbie MOJIEU TEIIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3mepeHne ynenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBS3M SHEPIUU MEXKMOJEKYISIPHOTO B3aWMOJICUCTBUS U
TEMIEPATYPbl KUTIEHUS KUJTKOCTEH.

Tema 3. Aepecammuste cocmoanusn eeuwecmea. Pazoewvie nepexoobl.

[TapooOpazoBanue u koHAeHcauus. Vcnapenue u kureHue. VY aelbHas
TEIJI0Ta MapooOpa3oBaHUsl.

HacelllieHHbIE W HEHACHIIEHHbIE mnapbl. KaudecTBEHHass 3aBUCUMOCTh
IJIOTHOCTH W AABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATyphl, UX HE3aBHCHUMOCTb
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT TaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannmueckue n amopubsie Tena. AHU30TPONHS CBOMCTB
KpuctayuioB. [lnaBneHue u Kpuctamiuzainus. YAelbHas TEIUIOTa IUJIaBJICHUS.
CyOnumarnusi.

Hedopmanmu TBEpOTO Tena. Pactsokenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TennoBoe paciMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacimpenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUINHA
TEIUIOBOTO PacCIIMpEHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BHIX MEPEX0Iax.

YpaBHeHUE TEIJIOBOTO OajlaHca.

[ToBepxHocTHOE HaTsDKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[aBiaeHue noa UCKPUBIEHHON MOBEPXHOCTBHIO HKUJIKOCTH.
®opmyiia Jlarutaca.



TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHUE
KpPHUCTaJUIbl, COBPEMEHHbBIE MaTEPHAJIBI.

Hemoncmpauuu.

TemnnoBoe pacuupeHue.

CBolicTBa HaCHIIICHHBIX APOB.

Kunenune. Kurnenue nmpy noHM>XEHHOM TaBJICHHM.

N3mepeHne cruiibl MOBEPXHOCTHOTIO HATSKEHUS.

OMNBITH C MBUTBHBIMU TNIEHKAMH.

CmauuBaHue.

Kanumisipasie sBiIeHUS.

Mopenu HEHbFOTOHOBCKOW KHUJIKOCTH.

Crioco0bl U3MEPEHUS BIIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmarnuii.

HaOmronenune manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMOTHI TIaBJIEHUS JIb/A.

M3yyeHue CBOMCTB HACBIILIEHHBIX [1apOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3/AyXa U OLIEHKA Macchl IapoOB B
IIOMEIIICHHH.

N3mepenne koaduiimeHTa NOBEPXHOCTHOTO HATSKCHHUS.

N3mepenue moayins FOHra.

HccnenoBanne 3aBUCMMOCTH  Jepopmanuu  pe3WHOBOro  oOpasma oT
IIPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. DiiekTpoAuHAMHUKA.

Tema 1. Inekmpuueckoe none.

OJIeKTpu3alus Tea U €€ NpOsABICHUSA. OJIEKTpUYECKHM 3apsan. JlBa Buna
DIEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, AUANEKTPUKHM U ITOIYNPOBOJHUKH.
DJIEMEHTApHBIM DJIEKTPUUYECKUN 3apsi. 3aKOH COXPAHEHHs JJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. Todeunsie 3apsiabl. 3akoH Kyrona.

DnekTpuyeckoe nose. Ero neiicTBre Ha dJIEKTPUUECKUE 3apsiibl.

Hampsoxk€aaocth  anekTpudeckoro  mosst.  [IpoOuerit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE INEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOrO MOJIA. Pa3HOCTH IOTEHUHAIOB U
HanpspbkeHue. lloTeHuuanbHass 3HEprust 3apsjga B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NoJIA. CBA3b HANPS)KEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB Il AJEKTPOCTATUYECKOro mojsi (Kak OJHOPOJIHOIO, TakK H
HEOTHOPOJTHOTO).

[IpyHLIMN CYNEPIIO3UIIUU MIEKTPUUYECKUX MTOJIEH.



[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOH cdepsnl. [lone
PaBHOMEPHO 3apsbKeHHOro 1Mo o0bémy mapa. [lone paBHOMEpHO 3apsKeHHON
OeCkOHEUHOM IITOCKOCTU. KapTuHbl JHUHHN HANpsHKEHHOCTH OTUX TIOJIEH W
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IIEKTPOCTATHYECKOM ITOJIE. Y CIIOBUE PABHOBECHS 3apsA0B.

JlvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. JlnsnexTpudeckas
MIPOHUIIAEMOCTh BEIIECTBA.

KonnencaTop. DJIEeKTpOEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTh IHIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE COEIMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOE COENMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHZIEHCATopa.

JIBrxKeHME 3apsKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHE MPOLIECCHI: 3JIEKTPOCKOT,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB,
KOHJIeHCcaTophbl, TeHeparop Ban ae I'paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE ITOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO 1 JEUCTBUE KOHJICHCATOPA MOCTOSIHHON M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXIY HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSKEHHOr0 KOHJIEHCaTopa.

3apsiaKa U pa3psika KOHJIEHCATopa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomaol, npaKMUKyM.

OueHka cui B3auMOACHCTBUS 3apSyKEHHBIX TEI.

Hab6nronenue npeBpailieHrs SHEPTUH 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3yuenue npoTekaHus TOKa B IIEMH, COJIeprKallled KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsIKEHUS ) pu
MOCJIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsia KOHIEHCATOPA Yepe3 pe3UcTop.

Tema 2. Ilocmosannwlit 31eKMmpuecKuil mox.

Cuna Toka. [TocTOsITHHBIN TOK.

VYcmoBusl CymieCTBOBAHUSL MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTOuHMKM
toka. Hanpskenune U u D1C E.

3akoH Oma 1151 yyacTKa LenH.



DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JUIMHBI W IUIOLIAAU TONEPEYHOrO0 CEUCHHS.
VY ienpHOE CONPOTUBJICHUE BEILIECTBA.

[locnenoBarenpHOE, MAPAIIENBHOE, CMEIIAHHOE COECIUHEHHUE ITPOBOJIHUKOB.
Pacuét pa3BeTBnEHHBIX AnekTpudeckux nemnei. [Tpasuna Kupxroda.

Pabora snexktpuueckoro Toka. 3akon Jxoyns—Jlenna.

MONIIHOCTh 3NEKTPUYECKOrO0 TOKa. TeroBass MOIIHOCTh, BbIAEISIEMas Ha
pe3ucTope.

OJIC U BHYTpEHHEE CONPOTUBICHHE HCTOYHMKAa TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) AJIEKTPUYECKOM Iienmu. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

KoHzeHcaTop B €M MOCTOSHHOTO TOKA.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE TPOLECCHL: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYUETUUK DIICKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepeHure cuiibl TOKa U HaIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMPSDKEHUS I PE3UCTOPa,
JIaMITbl HAKQJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COTPOTUBIICHUS LIWJIMHAPUYECKUX MMPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTHUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssimoe namepenre J/JC. KopoTkoe 3aMbIKaHH€E TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Cnoco0Obl coeTMHEHUsI UCTOYHUKOB Toka, DJIC GaTtapei.

HccnenoBanre pa3HOCTU MOTEHIHMAIOB MEXAY IMOJIOCAMU MCTOYHUKA TOKa
OT CHWJIBI TOKA B IICTH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomaol, npaKmMuUKym.

HccenenoBanre CMEMAHHOTO COEINHEHUS PEZUCTOPOB.

N3mepenue ynenbHOro CONpOTHUBICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANPSOKEHUS JJI  JIAMITbI
HaKaJIMBaHMUS.

YBenuueHue npejesia usMepeHus ammnepMmerpa (BoJabTMeTpa).

N3mepenue D]IC 1 BHYTpEHHETO COMPOTUBIICHUSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumocTd I/IC raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIHMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HOM MOUTHOCTH UCTOYHHKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunslx cpeoax.



OneKTpuyeckass IMPOBOJMMOCTb  PA3JIMYHBIX  BELIECTB.  OJIEKTPOHHAs
IIPOBOJMMOCTDb TBEPIABIX METAJIOB. 3aBUCHUMOCTH COIPOTHBIICHUS METAIOB OT
TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnekTpudeckuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHas U npuMecHas IPOBOJUMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoza. [lomynpoBoaHUKOBEIE TPUOOPHI.

DNEKTPUYECKUN TOK B DJIEKTPOIHUTAX. DJIEKTPOIUTHYECKAS IUCCOLUALMS.
Onextposn3. 3akoHbl Dapazes I AIEKTPOIU3A.

OnekTpuyeckuii TOK B razax. CaMOCTOATENBHBIN M HECAMOCTOSTEIbHBIN
paspsan. Paznuunaelie THIBI caMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuyeckue yCTpPOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psIHble
JaMIlbl, 3JIEKTPOHHO-ITydyeBas TpyOKa, MOJIYINPOBOJHUKOBBIE HPUOOPHI: U0,
TpaH3uCTOp, (POTOAMOJ, CBETONMOA, TalbBaHWKA, padUHUPOBAHUE  MEAM,
BBIIUIABKA aJIFOMHHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBHCHUMOCTB CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI sekTposinza Papanes.

HckpoBoi pa3psii 1 IpOBOAUMOCTb BO3AYXa.

CpaBHEHHE NMPOBOIUMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOUMOCTD AHOJIA.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomaot, npaKmuKym.

HaoGmronenue amexTpoiumsa.

M3mepenue 3apsiia OTHOBAJEHTHOIO HOHA.

HccnmenoBanne  3aBUCMMOCTHM  CONIPOTHMBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKH THOJA.

Du3nYeCKU MPAKTHKYM.

Crioco0b! n3MepeHust GU3NYECKUX BEJIWYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOPEUIHOCTH U3MEPEHUN (PU3MUECKUX BEJIIUYHH.
OneHka rpaHull OrPEeITHOCTEH.

IIpoBeneHMEe  KOCBEHHBIX  HU3MEPECHUM, HCCIEIOBAaHUM  3aBUCUMOCTEMN
(bu3MUecKuX BETUYHMH, MPOBEpKa MPEMJIOKEHHBIX TUNOTe3 (BbIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEeHHYECKHH  SKCIIEpUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriuyonénHoro ypoBHs B 10  kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPIKATEIIBHBIX MEXIPEIMETHBIX CBS3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTrpa(uu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBJICHUE, HAYYHBIN QakT, runoresa, pusndeckas BeIMYNHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, M poBast 1adopaTopusl.

Mamemamuxka: pellleHHWE CUCTEMbl ypaBHeHUU. JluHeliHas QyHKIMS,
napabona, rurepOona, ux rpaguky U cBoiicTBa. TpuUroHoMerpuueckue (GpyHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO.
BekTopbl 1 UX TPOEKIIMU HAa OCU KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KUBOW mpupoze, nupdysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKaloLeH Cpelibl,
yTHWIH3auus OWOOpPraHMYECKOr0 TOIUIMBA JJIA BBIPAOOTKM  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHUE U KAWLISPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJE.

Xumua: JUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, I[OJyYEHHE HAaHOMAaTepHalloB, TEILIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B, JKUJIKUE KPUCTAIUIbI, JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JICKTPOJIMTUYECKAs JUCCOLMALS, FAIbBAHUKA, JICKTPOHHAs
MUKPOCKOITHS.

TI'eocpagpua: BnaxHocTh BO3/1AyXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JIBHKEHUI C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M IKHJAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHILUTENH, peméTdyarble KOHCTPYKIHUH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUs
MEXaHUKH B TEXHHKE (TMPOCKOI, BOAOMET W JIPyTWe€), BUraTelb BHYTPEHHEIO
cropanusi, mapoBasi TypOHHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4EHUs] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCJIE€ HAaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTpOonpuOOopoB,
ra3opas3psiIHbIE JTAMIIbI, TTOTYIPOBOAHUKOBbIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHAMHUKA.

Tema 4. Macnummnoe none.

B3auMojelicTBUE TOCTOSIHHBIX MarHMTOB W TIPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW WHAYKUMHU. [IpuHOuMN cynepno3unuun
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW UHIAYKIIUU.

MarnutHOoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cubl JlopeHia.

MaruauTHoe 1oJje B BeniecTBe. @eppoMarHeTuky, napa- 1 JMaMarHeTHUKH.

TexHu4eckrue yCTpOMCTBA W TEXHOJIOTUYECKHUE MPOIECCHl: MPUMEHEHUE
ITOCTOSIHHBIX MarHMTOB, AIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETP,
AJIEKTPOBUTATENH SIKOOU, YCKOPUTENH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauyuu.



KaptuHa  nauHMI  MHAYKIMKM ~ MAarHUTHOIO  MOJA  IIOJOCOBOIO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MarHMTHOM UHAYKIUM TOJIS JJIMHHOTO TIPSIMOTO TTPOBOHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHU My4Ka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUI JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO nmpubdopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padoomol, nPAKMUKyM.

HccnenoBaHrue MarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIUM HA OCHOBE U3MEPEHUA CHIIbI AMITEpa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBneHne HIEKTPOMArHUTHOM MHIAYKUHMH. [IOTOK BEKkTOpa MarHUTHOU
uHayknuu. OJIC uwHAyKIuu. 3aKoH SJICKTPpOMAarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nose. Toxku Dyko.

OJIC uHAYKUIMM B MPOBOJHHUKE, JABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NuayktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B II€NM TOCTOSHHOTO TOKA.
SBnenue camonnaykiuu. IJIC caMOMHIYKITUH.

DHeprus MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHl: WHAYKIIMOHHAS
1€4b, COJICHOU/I, 3allMTa OT BJICKTPU3ALMU TEJI ITPU JBUKCHUY B MArHUTHOM I10JIE
3emun.

Hemoncmpayuu.

HabGnronenue siBjeHUs 3€KTPOMArHUTHOW UHYKITUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKUMM OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.

[IpaBuno Jlenua.

[TameHrie MarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHIYKITUH.

Hccnenosanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B IICTIH.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOM MHIYKLWH.

OnpeneneHne UHIYKIUU BUXPEBOTO MAarHUTHOTO MOJIS.



HccnenoBaHue siBIEHUSI CAMOWHIYKIIHH.
COopka MoJie M 3JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOO HBIC KOJICOAHMS.

["apMonmnyeckue kosebOaHuss. KnHemaTnueckoe M JHUHAMHYECKOE OIMCaHUE.
DHepreTuyeckoe ONMMCaHHue (3aKOH COXpaHEHUsS MEXaHW4YeCKOW sHepruu). BeiBon
JTMHAMHYECKOT'0 OMKMCAHUs TapMOHUYECKUX KOJeOaHUW U3 WX DHEPreTHYECKOro U
KMHEMaTU4YECKOIO OMKUCAHUS.

Ammuntyna U (aza konebanuil. CBs3b aMIUIUTYIbI KOJICOAHUN HCXOIHOMU
BEJIMYMHBI C aMIUTUTYyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uyactora koseOanuil. [lepmon Manbix CBOOOJHBIX KOJeOaHUMU
MaTteMaTudeckoro wmastHuka. Ilepuos CBOOOAHBIX KoOJIEOAHUM MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux KojaedaHusx. BeiHyxneHHbie kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BriusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOICOQHUS.

TexHuyeckne ycTpoMcTBa M TEXHOJOTMYECKHE MPOILECCH: METPOHOM, YacCHl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeaIbHOro JBUKEHUS.

HabGnrogeHnne He3aBUCHMOCTH MEepUoa MalbIX KOoJeOaHMid rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI1 OT COTPOTHBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYXHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 HIeaTbHON MO MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KOJeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanrie BbIHYKICHHBIX KOJIEOaHU.

Hab6mronenne pe3onanca.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomasl, NPAKMUKYM.

N3mepenue mnepuoja CBOOOIHBIX KOJICOAHWM HUTSHOTO U MPY>KMHHOTO
MasiITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJIa B X0JI¢ KoJIeOaHUM Ha YIIPYyTOM IOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasTHUKA.

[IpeobpazoBaHue SHEPTUHU B IPYKUHHOM MasiTHUKE.

NccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTyXaKOIINX KOJICOAHUA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHIH.

Tema 2. InekmpomazHummuosie Koieo0anus.

KoneGatenbupiii  koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJEOAHUS B
uaeanbHoM KosebOatenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYBI
3apsia KOHASHCATOpa C aMIUTATYIONW CUJTBI TOKA B KOJIEOATEIIbHOM KOHTYPE.



3aKOH COXpAaHEHMS SHEPTUH B HJI€aIbHOM KO0JI€0ATEIbHOM KOHTYE.

3aTyxaroniue AJIEKTPOMArHUTHBIE KoJIeOaHms. Brinyk1eHHbBIC
AIIEKTPOMarHUTHBIEC KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE U
JEHUCTBYIOLEE 3HAYEHUE CWJIBI TOKAa W HaMpsHKEHUS NpU pasiudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CuHycouanbHbIli TIEPEMEHHBIM TOK. Pe3ncTtop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIEMU CUHYCOMAAIBHOTO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneansusiii  Tpancopmatop. IlpomsBoacTBo, mnepegadya W NOTpeOIeHHE
ANEKTPUYECKON YJHEPTUH.

DKOJIOTMYECKHE PHUCKM TMpU TPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
WCITOJIb30BAHUS AJIEKTPOSHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHrYecKue yCTPONUCTBA U TEXHOJIOTHUECKUE TIPOLECCHI: ANEKTPUUECKUI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUM JIEKTpOIepe1ay.

Jlemoncmpayuu.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOThI CBOOOIHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcuuiiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXarOIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopenp 3JIeKTpOMarHuTHOrO reHepaTopa.

BbIHyXIeHHbIE CHHYCOUJaIbHbIE KOJICOaHMUS.

Pe3ucrop, karynika MHIYKTHBHOCTH M KOHAEHCATOp B LIENH NEPEMEHHOIO
TOKA.

Pe3oHanc nmnpu MOCHenOBAaTEIbHOM COEIMHEHMH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiicTBO U MIPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mopnens TMHUM 3JEKTPONepeNadH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, PAKMUKYM.

Nzyuenue tpancdopmaropa.

HccnenoBanre NEpEMEHHOTO TOKA Y€pe3 MOCIEA0BATENBHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGntogenue 351eKTpoOMarHiTHOrO PE30HaHCA.

HccnenoBanuie paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE BOJIHbL.

MexaHudeckue BOJIHBI, YCIOBUSL HX pacnpoctpaHeHus. [lomepeunsle u
IPOJOJIbHBIE BOJHBL Ilepuon, CKOpPOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, MpeJOMJICHUE, MHTepepeHIus U
nudpaxims.

3Byk. CxopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAKOIIEN CPEJIBL.



DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSl U3IYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalKs BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXX€HUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHns u qudpaKius.

[[Ixana 3JI€KTPOMAarHUTHBIX BOJH. [I[pruMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBSI3U U TelleBUACHUA. Panronokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajap, paauonpuéMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJIULINHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTbD JIIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepennnu u qudpakiiuy MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoIICTBa yJIBTPA3BYKa U €r0 MPUMEHEHUE.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYI0M U
YacTOTOM KOJIEOAHMIA.

HccnenoBanue CBOWICTB BJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOJspu3anus, JudpaKius, nHTephepeHITus.

Oo6napyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

N3ydyeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuyenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacpOCTpaHEHHE CBETA B ONHOPOAHOM cpexe. Jlyd cera.
To4euHbIl HICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o00pakeHui B
10ckoM 3epkane. Chepuueckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTPeIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKa3aTeNb
npesnoMieHus. OTHOCUTENbHBINA NOKa3aTesb npeaomiieHus. 110cTOSHCTBO 4acTOThI
CBE€Ta M COOTHOUIEHWE JJIMH BOJH IPHU MEPEXOJ€ MOHOXPOMAaTHYECKOTO CBETA
4yepe3 TpaHully pasjielia AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. ucnepcust cBera. CIOXHBIA COCTaB OEJIOTO CBETA.
I{Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroia MoJHOr0 BHYTPEHHETO
OTpaXXEHUS.

CobOuparoniie W pacceuBaroude JuH3bl. ToHKas jauH3a. DoKycHOe
paccTosTHUE MW ONTHYECKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO



paccTosiHus TOHKOM cepruyeckoi JHMH3bI OT €€ NeOMETPUU U OTHOCUTEIHHOTO
ITOKA3aTeIs IPEIOMIICHHUS.

dopmysia TOHKOU JIMH3BIL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

Xoa sy4a, MPOWEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontudyeckoir ocu. Iloctpoenne wu300pakeHH TOYKHM U OTpe3Ka MpsIMOA B
COOMPAIONIUX U PACCEUBAIONINX JIMH3AX U UX CUCTEMAaX.

OnTuyeckue mpubopsl. Paspematromas crmocoOHOCTh. ['1a3 Kak omTuueckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOAEHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHIMOHHOM
KapTHHE OT [JBYX KOTEPEHTHBIX HCTOYHUKOB. I[IpuMepbl KiacCHYeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [QudpakumronHas pemérka. YclIoBUe HAOIIOIEHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE TMPOLECCHl: OYKH, JIyIa,
nepuckorn, Qortoanmnapar, MHUKPOCKOI, MPOCKIMOHHBIA ammapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, AU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanre npeioMIIEHUs CBETA.

Hab6nrogenue moaHoro BHyTpEHHEro OTpaykeHus. Moiesib CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApAIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKoIna, TeJIecKomna.

HaGmronenune nnrepdepeHium crera.

Hab6nronenue 11BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceeta.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HabOmronenune nucrnepcuu cBera.

Hab6mronenue momnsipusaiuuy cBeTa.

[IpuMeHeHue MOISIPOUIOB JIJIsl U3YUYCHUS] MEXAHUUECKUX HAMPSAKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMUKym.

W3mepeHne nokazaresns NpeaoMIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUA OT BemlecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne HOKyCHOTO pacCTOSTHUS PACCEUBAOIINX JIMH3.

[Tomy4yeHune n300pakeHnsl B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Toy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.



KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpakmum, nHTephEepEeHITNN U MOISPU3AIIN CBETA.

N3yuenue noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTepPEepeHIIm JTa3epHOTO U3TyUYCHHS Ha JIBYX ILIETISX.

Habmronenue nucnepcum.

Habmonenue u ucciaenoBanue au(pakiimoOHHOTO CIEKTpa.

N3mepenue JiHbI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3Iy4eHHs] CBETOAMOJA IIPU MOMOIIU AUGPAKIIUOHHOMI
PEIIETKMU.

Pa3znen 6. OcHOBBI cieMAJILHON TEOPUHM OTHOCUTEIBLHOCTH.

['paHuipl  NPUMEHUMOCTHM  KJIACCHYECKOM  MexaHukdu.  IlocTynartsl
CIEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. l[IpeoOpazoBanusi  Jlopenua.
YcmoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUA
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHUE TIPOLECCH: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSXKEHHBIX YaCTHIL.

YyeHn4eckuit HIKCIIEPUMEHT, TA00pATOPHBIE pa0OTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3aPSIKEHHBIX YaCTHUI] B MATHUTHOM T10JI€).

Paznen 7. KBanToBas (pusuka.

Tema 1. Kopnyckynapno-601no60it oyanusm.

PaBHOBEeCcHOE TemioBOe U3NyuyeHHe (M3NydeHHe aOCOJIOTHO YEPHOTO Tela).
3akoH cmemienust Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJILC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbsl porodddekra. YpaBHeHHE
OuinmTeHa 1a Gorodddexra. «KpacHas rpanuia» dhotodrddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJNIIOTHO OTpaxaronryro moBepxHocTh). Ombiter I1. H.
JleOenena.

BomnnoBeie cBolicTBa yactull. BosiHsl e bpound. [nuna BomHbl ne bpoins u
pa3Mepsl  00JIacTH  JIOKaJIW3alluu  JIBMOKYIIEWcs vactuibl.  KopmyckyisipHo-
BOJTHOBOU Jyanu3Mm. [{udpakmus 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CHEKTPOMETD,
¢dotorneMeHT, (GOTOAATUMK, TYHHEIbHBIM MHKPOCKOI, COJHE4Has Oarapes,
CBETOIUO.



Jemoncmpayuu.

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3axkoHOB BHEIIHETO (poToaddexTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS — MOJIYIIPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeToauo.

Conneunas Oarapesi.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne noctosiaHOM [lnanka Ha ocHOBe mccienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSAKEHUS.

Tema 2. Quzuxka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUs aTtoma. [lmanerapHass Mojenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norionieHre GOTOHOB MpU MEPEXOAe aToMa
C OJIHOTO YPOBHS SHEPIUU Ha JPYTOM.

Buapl ciektpoB. CEKTp ypOBHEN 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyueHue ceta. Jlazep.

TexHuyeckue ycTporucTBa U TEXHOJOTHUUECKUE MPOIECCHI: CIIEKTPaTbHBII
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnrogenue nuHelyaThiX CIIEKTPOB.

Y CTpoiCTBO 1 JEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

OmnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomaol, npaKmuxKym.

HaGmronenue TMHeM4aToro cnekrpa.

HccnenoBanue CriekTpa pa3pe’KeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHUE
nocrosinHon Punbepra.

Tema 3. Qu3zuka amomnozo A0pa u IJ1eMEeHMAPHBIX YACHIUY,.

Hyxnonnast monens sapa I'eitzenOepra—lBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Anbda-pacman. DJIEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnan. 'amma-usnydeHue.

3aKkOH paguOaKTUBHOTO pacnaja. PaauoakTHUBHBIE HU30TOINBI B MIPUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO HU3ITy4YeHUS. BlMsiHUE paguoakTUBHOCTH Ha YKUBbBIC
opranu3mbl. EcrectBennsii poH uznmydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHsie cuibl. JledekT Macchl siapa.

Anepurie peakuuu. [enenune u cuntes saep. Anepusie peaktopsl. [Ipobiaemsl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTHMYECKHUE AaCHEKThl Pa3BUTHUSA
AJIEPHON SHEPIETUKH.

Metoasl peructTpauuy U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHLI.



dyHaamMeHTanbHbIE B3aUMOAECUCTBUs. bapuOHBI, ME30HBI U JICHITOHBHI.
[IpencraBnenne o CtangapTHON Mojenu. KBapk-riirooHHast MOJIENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHod Mozaend. TémHas marepuss U TEMHas
SHEPrusl.

EnunctBO Qusndeckoii KapTUHBI MUDA.

TexHHuYecKue yCTpOKMCTBA U TEXHOJIOTMYECKUE MPOLECCHL: JO3UMETP, KaMepa
BunbscoHna, saepHbIi peakTop, TEPMOSAECPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi, nPaAKMUKYM.

HccnenoBanue TpekoB 4yacTHIL (10 TOTOBBIM (poTorpadusim).

HccnenoBanue painoakTUBHOTO (pOHA C UCIOIb30BAHUEM JI03UMETPA.

W3ydeHne nornomnieHus 0eTa-4acTHL] ATFOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKH.

Otanbl pa3BUTHUSL aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. I[IpUMEHUMOCTh 3aKOHOB (U3UKH i1 OOBSICHEHUS TMPHUPOIBI
KOCMHYECKUX 0OBEKTOB.

MeTtonbpl acTpOHOMUYECKHX HccienoBaHuil. COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAAUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMMUS.

Bun 3Bé3anoro Heba. Co3Be3nus, sSipkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHuoa U 3BE3.

3BE3/bI, X OCHOBHBIE XapAKTEPUCTUKU. JlMarpaMma «CEKTPaIbHbIN KJ1acc —
CBETUMOCTBY». 3BE3/Ibl TJABHOM MOCIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» [T 3BE3]l TJIABHOM IOCIIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHUE
3BE371. COBpEeMEHHBbIEC MPEJCTABICHUS O MPOUCXOXKIACHUM U ABoJitonuu CoyHIA U
3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii ITyTe — Hama I'amaktuka. Ilosmoxxenwe u nBuxenue CoJiHIa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa0661a. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3ITyUeHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOT0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN JUIsI ONIPEACIICHUS TTOJI0KEHUSI HEeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3auss CeBEpHOro MOJIylIapus M SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JIyHbI, IJIaHET, TYMAHHOCTEHM H 3BE3THBIX
CKOILJICHUU.

DuU3NYEeCKUN MPAKTHUKYM.



CnocoObl n3mMepeHust PU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE ¥ OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bU3MYeCKUX BETWYHMH, IPOBEpKa MPEMIOKCHHBIX THUIMOTEe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszleiiax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOTHI, TPAKTUKYM).

O6o01maromee MOBTOpPEHME.

O06001IeHne U cucTeMaTh3alus CoJEp KaHus pa3fesioB Kypca «MexaHukay,
«MonexymsipHasi pu3nKa U TEPMOAMHAMUKA», «DNEKTpoanHaMuKay, «Konebanus
U BOJHBI, «OCHOBBI CHENUAIBHONM TEOPUH OTHOCUTENIBHOCTW», «KBaHTOBas
busnKa», « JIEMEHThl ACTPOHOMHH U ACTPOPUBUKNY.

Ponpr ¢usuku © acTpOHOMHUU B HKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COILIMAJIbHON M ATUYECKOU cepax MesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTUHE MUpPA, 3HAYCHUE ONUCATEIBHOM,
CUCTEMATU3UPYIONIEH,  OOBICHUTEIBHOW W  MPOTHOCTUYECKOM  (QyHKIUN
busnueckoit Teopuu, poiib GU3NIECKON TEOpruU B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B 00IIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

WN3yuenue kypca (¢usuku yrayonénHoro ypoBHs B 11 kimacce
OCYILECTBIISIETCS C YYETOM COAEPHKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUHU, TeoTpauu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBJICHUE, HAay4YHBIM ¢akT, runore3a, Gunyueckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, OJKCIIEPUMEHT, MOJECTUPOBAHUE, MOJEb, HU3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUN, U3MEPUTETbHBIE TPUOOPHI, ITMppoBas 1adbopaTopusi.

Mamemamuka: peEUICHUE CHUCTEMBI YPaBHEHHUU. TPUTOHOMETPUUECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIMU HA OCH KOOPJHUHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie 3yeMeHTapHbIX GyHKIMA. [Ipu3Hakum Mog00Ms TPEYroJbHUKOB,
ompeiesIeHne UIONIaAu TIOCKUX GUryp u oobEma Ter.

buonozusa. »nexTpudeckue SBJICHUS B KUBOM NPHUPOJE, KOJeOATEeIbHBIC
JIBIKCHUSI B KMBOW TPHUPOJE, OKOJOTMYECKUE PUCKU TIPU IMPOU3BOJICTBE
AJIEKTPOIHEPTUM, AJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpelbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SBICHUS B KUBOU
MIPUPOLE.

Xumusa: CTpo€HHE aTOMOB U MOJIEKYJI, KPUCTAJNIMYECKasi CTPYKTYpa TBEPIBIX
TeJ, MEXaHW3Mbl O00pa30BaHUS KPUCTALIMYECKOW PEMIETKH, CIEeKTPaTbHBINI
aHaus.

I'eocpagpua. marHuTHblE TMOJOCa 3€MJIM, 3aJ€KH MArHUTHBIX DY/,
dboToCchEMKA 3eMHOI OBEPXHOCTH, cericMorpad.



Texnonozusa: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHEepaTop NMEPEMEHHOrO0 TOKAa, MHIYKIHUOHHAs TIeYb,
JMHUAW 3JIEKTpOIepenay, dJIEeKTPOABUraTelb, pajap, paaAuoNpUEMHUK, TEIEBU30P,
anteHHa, TtenedoH, CBU-meub, ynpTpa3ByKoBas JIMarHOCTHMKAa B TEXHUKE,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CITyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U DKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IPOI'PAMMDBbI 110
PU3UKE HA YPOBHE CPEJHET'O OBLIEI'O
OBPA30BAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOTO mpeamera «Du3ukay
JOJDKHBI OTpakaTh TOTOBHOCTb M CIOCOOHOCTH OOYYAIOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalUMi, TMO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIHX
TPaJMIIMOHHBIM LIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PaCIIMPEHUE >KU3HEHHOTO
OIBITA M OMbBITA JIESITEIBHOCTU B IPOLIECCE PEANM3ALMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATEIbHOU IEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPa’AaHCKOI0 BOCIIUTAHUSA:

e Cc(hHOPMUPOBAHHOCTh TIPAXIAHCKOW  MO3UIMM  OOy4YarOIIerocs  Kak

aAKTUBHOTO M OTBETCTBEHHOI'O 4JIeHA POCCUICKOI0 OOLIECTBA;

® [PUHATHE TPAJULMOHHBIX OOIIEYETIOBEYECKUX TyMAHUCTUYECKUX MU

JEMOKPATHYECKUX LIECHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYINPABJICHUU B  00pa30BaTEIIbHOM
OpraHu3aluy;
® yMEHUE B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMH  MHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUUSAMU U HA3HAUCHHUEM;
® TOTOBHOCTb K TYMaHHUTapHOU U BOJOHTEPCKOMN AESATENBHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHMSA:
e chopMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTHU3MA;
® [[EHHOCTHOE€ OTHOUIEHHE K TOCYAapCTBEHHBbIM CHUMBOJAaM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.
JTYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS S
¢ c(hopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;
® CIOCOOHOCTH OLIEHHMBATh CUTYalMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;
® OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE YCTOMUMUBOIO OyIyIIero.
ICTETHYECKOr0 BOCIIUTAHUSA:
® DOCTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas JCTETUKY HAyYHOTO
TBOPYECTBA, IPUCYILETO (PU3NUECKON HAYKE.
TPYA0BOI'0 BOCIIMTAHMS
® UHTEpEC K pa3nu4HbIM cepam npodeccuoHaNbHOU NeATEIbHOCTH, B TOM
YHUCclie CBSA3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oynyiiel nmpodeccuu U pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIE TUUIaHbL;



TOTOBHOCTh W CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
o0acTv (PM3MKHU HA MPOTSHKESHUH BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHNA

c(OPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphbl, OCO3HAHUE TI100aIBLHOIO
XapakTepa 3KOJOrHYECKUX Mpobiem;

IUTaHUPOBAHKE U OCYIIECTBIICHHUE JEHCTBUN B OKpYXKaIoIel cpesie Ha
OCHOBE 3HAHUS I1IeJIel YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA;

paciMpeHne OmbITa AeITeIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3UKE.

HEHHOCTU HAYYHOI'0 ITO3HAHMA

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHUE IEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH B MpOLIECCE
U3y4YeHUsT (PU3UKU OCYIIECTBIATh MPOCKTHYIO U HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJoruuyeckue 1elcTBUA:

CaMOCTOATENbHO  (opMyJIHpOBaTH H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEEIATh IS JSATEIHHOCTH, 3a/1aBaTh MApAMETPhl W KPUTEPUU UX
JOCTYOKCHHSI,

BBISIBIIAITH  3aKOHOMEPHOCTH U TMPOTHUBOPEUUS] B PacCMaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUs TPOOIEMBI C YUETOM aHAIIU3a UMEIOIIUXCS
MaTepHaTbHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OIIGHUBATh COOTBETCTBUC
PE3YNIBTATOB LIEJISAM, OTICHUBATh PUCKHU TTOCICICTBUN ACATEIHHOCTH;
KOOPJIMHUPOBAaTh M BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HCHHBIX TPOOJIEM.

Ba3oBbIe ncciaeaoBaTebLCKHE AeliCTBUA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMU MOHATUSIMU U METOAAMU
buznyeckoil HayKu;

BJIAJCTh HaBbIKAMU y4e0HO-HCCIIeIOBATEIHCKOM u MPOECKTHOMN
NEATeIbHOCTH B 007acTH (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJOB pelIeHuss 3aad (U3UYECKOro
COZIEpKaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPHIpETalud, MTPeoOPa30BaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX



CUTYyallUsiX, B TOM YHCJE NPH CO3JaHUU YyYEOHBIX MPOEKTOB B 0OJIACTH
buzukwy;

BBISIBIIAT NTPUYMHHO-CJICICTBEHHBIE CBS3M M aKTyaJIM3MPOBAThH 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHHus, HaXOAUTh apryMEeHTBl U
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIICHUH, 33/7aBaTh MapaMeTpbl U KPUTEPUH
pelieHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEHICHHS 3aJayd pPe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIC 3aJaydl B 0OpPa30BaTEIbHON
JIESITEIbHOCTH, B TOM YHCIIE TIPY U3Y4YEeHUU (PUBHKH;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;
yMETh MEPeHOCUTh 3HaHMS MO0 (U3HKE B MPAKTUYECKYI0 00JIacThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTel;
BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OpUTHHAIBHBIC TIOIXObI M PEIICHNUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAOIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4YeHUsS HMH(pOpManuu (U3HUYECKOro COACpPKAHUA
U3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYILIECTBIATH ITOUCK,
aHaJln3, CHCTEMAaTH3allMi0 U HHTEpIpeTaluio HH()OpPMALUU Pa3IuYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POpPMAIIUY;

UCIIOJIb30BaTh CpEACTBa MH(POPMAILMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMd B  PEIICEHHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aad C CoOOJIOJIeHHnEM TpeOOBaHUN ASPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcOCOEpEeKeHHs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHus WH(GOpPMalKMKW M LEJNEeBOH ayIUTOPUM, BBIOMpast
ONTUMAaJIbHYIO (POPMY IIPEICTABICHUS U BU3YyAIU3AIIH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3UKA HW BO BHEYPOYHOU
JeSITEIIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyalldd W CMsr4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIB30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHIUBUYaIbHON paOOThI;



BbIOMpaTh TEMATHUKYy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOLIMX
WHTEPECOB U BO3MOKHOCTEHN Ka)KOro 4jeHa KOJUIEKTHBA;

OPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH, OPraHU30BBIBAaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTUKEHHIO: COCTaBJATH ILJIaH
NEHCTBUM, pacupeenaTh poyid ¢ y4€TOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa U KAXKIOTO0 YYaCTHMKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLUEHWBATh HJEU C MO3ULIHH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IMYHBIX
CUTyalUsiX, MPOSBIATH  TBOPYECTBO U  BOOOpa)KEHUE, OBITbH
VHULMATUBHBIM.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIe AeCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh IO3HABATEJIbHYIO [JEATEIIBHOCTh B
oOnacTu (U3UKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TJIaH BBITIOJTHEHUS MPAKTUYECKONW pabOThl ¢ yU4ETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmMpsTh ~paMKd ~ y4eOHOTO  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO SPYIUIIMA B 00JIACTH
(GU3MKH, TIOCTOSHHO TIOBBIIIATH CBOM 0Opa30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN HHTEJLJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYAIUIM, BHOCUTh KOPPEKTUBBI B AECATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM  TO3HABATEIBHOM peQIeKCMM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHUM;

WCIIOJIB30BaTh TPHUEMBI pedieKcHu i OIEHKH CHUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] O MX
CHUIKECHUIO;



IIPUHAMAaTh MOTHUBBI W apryMEHTBhl JAPYIMX [PH aHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATh ce0sl, MOHUMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apryMEHTBbl APYIMX I[PHU AaHAIU3€ pe3yJbTaTOB
NEATEIIBHOCTH,

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH.

B mponecce JOCTMXXKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTrPaMMbl IO
¢uszuke IS YpOBHS CpeaHero oOmiero oOpa3oBaHHS Yy  OOydYaroIIUXCs

COBEPIICHCTBYETCS AMOIMOHATIbHBIN UHTEJUICKT, MpeAnoJIararonui
c(hOpMHPOBAHHOCTH:
® CaMOCO3HAHHUSA,  BKJIIOYAIOUIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHUsI COOCTBEHHOM
HYMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIMOCOOHOCTh aJalnTHPOBATHCS K
HYMOILIMOHAIBHBIM M3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;;

BHYTPEHHEW MOTHBALMU, BKJIOYAIOWIEH CTPEMIICHUE K JOCTHIKEHUIO LIEJIH
U yCIlexy, ONITUMU3M, HHUIIUATUBHOCTh, YMEHUE AEHCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh AMOLIMOHAIBHOE
COCTOSIHME JPYTHX, YYHTBIBaTh €r0 TMPHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKMUBAHUIO;

COLIMAJBHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH  BBICTPAWBATh
OTHOILIEHUSI C APYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEpEC U
paspemiath KOH(MIUKTHI.

K xonmy oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YrIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCA YMEHUM:

MIOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW W 3THUYECKOW cdepax AesTeNbHOCTU
4eJioBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOU KapTHHE MUPA,
3HAUYEHUE OIMMCATENIbHOM, CHCTEeMAaTU3UPYIOLIeld, OOBSCHUTEIBHON U
MPOTHOCTUYECKON  (PyHKIMHA  (U3NYECKOW TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PUBUKU M TEPMOAMHAMUKH, POJIb (DPU3UUECKON TEOpuHu B
(dbopMHpOBaHUHU MPEACTABICHUHN O (PU3UUECKON KapTUHE MUPA;

pa3iauuaTh YCJIOBHUA MNPUMEHMMOCTH MoJeled (U3NYeCKuX Tel U
IIPOIICCCOB  (SBJICHUI): HWHEpUHMAJIbHAs CHCTEMa OTCYETa, aOCOJIFOTHO
TBEPJOE TEJIO, MaTepHAbHASI TOYKA, PABHOYCKOPEHHOE JIBHJKEHHE,
CBOOOMHOE TmTaaeHune, a0CONIOTHO yrpyras naedopmaius, aOCOIIOTHO
yIOpyroe u abCONIOTHO HEYIIPYTroe CTOJKHOBEHHUSI, MOJIENH ra3a, KUJKOCTH



U TBEPAOro (KPUCTAIUTMYECKOI0) Teja, UACaIbHbIN ra3, TOUCUHbIN 3aps,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTh yCIOBHsS (TpaHMIbl, 00JACTH) NPUMEHHUMOCTU (U3UUYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (QPyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTbh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh W OOBSICHATP MEXAHWYECKHE MPOLECChl M SBIICHUA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCHUTEIIbHOCTh
MEXaHUYECKOTO IBWXKEHUSA, (DOpPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3zoBaHus [anuiies I CKOPOCTH W TEpEeMEIICHHS,
3akOHbl HpIOTOHA, MNPHUHIMI ~OTHOCHUTENBHOCTH [l 'amunes, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPrUHu, CBSI3b PalbOThl CHJIIbI C M3MEHEHUEM MEXAaHWYECKON SHEPIUH,
yCIIOBHUSI paBHOBECUs TBEPIOTO Tena), MNpPU H3TOM HCIOJIb30BAThH
MaTeMaTU4YeCcKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs HUMITyJbca U
MEXaHUYECKOUN SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBaTh U OOBACHSTH TEIUIOBBIE MPOLIECCH] U SIBJICHUS, UCIIONb3Ys
ocHoBHble moJyoxkeHus MKT wu 3akoHbl MosekynsipHOM (U3UKH U
TEPMOAMHAMHUKHY (CBSI3b JABJIGHUS HJEAIBHOIO rasza co CpenHel
KMHETHYECKOW SHEPruel TEIJIOBOIO JBW)KEHHMS WM KOHILICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATYpPbl BEUIECTBA CO CPEAHEN KHHETHYECKOU
HHEPruer TErIOBOro JBHKEHUS €r0 YacCTHUL, CBA3b JABJICHUS HIE€ATbHOTO
raza ¢ KOHLEHTpaluuend MOJIEKYJl M €ro TeMIlepaTypoil, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH
COXpaHEHUs! SHEPTUU B TEIUIOBBIX MPOLIECCax), MPU 3TOM HCIOJIb30BATh
MaTeMaTU4ecKoe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUA MenaeneeBa—KianeipoHa;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3YS
OCHOBHBIE ITOJIOXKEHUS U 3aKOHBI 3JEKTPOJMHAMHUKHN (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIBHOCTb
AIEKTPOCTATUYECKOTO TOJI, MPUHIMUI CYNEPHO3ULUU DIIEKTPHUECKHUX
MOJIEH, MPU ATOM YKasbiBas YCJIOBHUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)Ke MPAKTUYECKH BAXKHBIE COOTHOIIEHHUsS: 3aKOoHbI Oma Il y4yacTka
UEeNM U Ul 3aMKHYTOW DJIEKTPUYECKOW Lenu, 3akoH Jxoyma—JleHna,
npasuia Kupxroda, 3akonsl @apanes A1 31€KTpoIn3a);

ONMKCHIBATh (PUBNYECKHUE TMPOILECChl W SIBJICHUSA, HUCIOJIb3Yysl BEIMYUHBIL:
NEpEMEIIEHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CHIIA,
MOMEHT CWJIbl, JaBJEHUE, IMOTCHIHAIbHAS DHEPrusi, KUHETUYECKas
SHEprusi, MEXaHU4ecKas 3Heprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHE, CHJIA TSKECTH, CHJIa YNPYTOCTH, CUJla TPEHHS, MOIIHOCTD,
SHEprusi B3aUMOJACWUCTBUA Teda ¢ 3emyéid BOMM3M €€ MOBEPXHOCTH,
DHEPTUs YIpyrou aedhopMamnuul IPYKUHbI, KOJMYECTBO TETLIOTHI,



abcoJoTHas TeMmIeparypa Tena, padoTa B TEPMOJIWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOIO OJHOATOMHOIO Ta3a, paboTa WHJIeaJbHOTO rasa,
OTHOCUTEJbHAs BJIaXKHOCTh Bo3ayxa, KIIJ wunmeanbHOro TemioBoro
JIBUTATEJISI; AICKTPUUECKOE TOJIe, HAMPSKEHHOCTh AJIEKTPUUECKOTO TOJIA,
HaAMpsHKEHHOCTh MOJIST TOYEYHOTO 3apsija WIM 3apsHDKEHHOro Iapa B
BaKyyM€ M B JUDJIEKTPUKE, MOTEHUHUAN 3JIEKTPOCTATUYECKOIO IOJIA,
pPa3HOCTh  MOTEHIMAJIOB, JJEKTPOJBIKYIIAs CWIa, Cujla  TOKa,
HaIpsDKEHUE, MOIIMHOCTh TOKA, DJIEKTpUYEeCKass EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COINPOTHUBIICHHE y4yacTKa LEMU C IOCIEI0BaTEIbHBIM W
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS SJIEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHHUs  (U3HYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBJKCHHE, TEIUIOBOE JBMIKEHUE YAaCTHL[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABWXEHHE, AU(PQy3us, HUCHapeHue,
KUIICHUE W KOHJICHCAIIMS, TIJIABJICHUE U KPUCTAJUIA3alMs, HAIIPaBJIECHHOCTh
TeIUIoNepeaayu, dIEKTPU3aLUs TeJl, SKBUIMOTEHIIMAIbHOCTh OBEPXHOCTH
3apsHKEHHOTO MTPOBOIHUKA;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOU (PU3UUYECKON BEJIMYUHBI OT
Jpyrol C  HCHOJB30BAaHUEM  TMPSAMBIX  M3MEPEHUH, TMpU  HTOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThbl MOJYyYEHHON
3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHUAE TpadUKOB C Yy4E€TOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHH, 1eTaTh BHIBOJBI IO pe3yibTaTam
UCCJIeI0BAHNUS;

MPOBOJAUTh KOCBEHHBIC M3MEpEHUs] (DU3NUECKUX BEJIWYUH, MPU DTOM
BBIOMpPATh ONTHUMAIBHBIA METOJI U3MEPEHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOAUTH OMNBITHI MO MPOBEPKE MPETI0KEHHON TMIOTE3bI: INTAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE pe3yJbTaThl M JIeJaTh BBIBOJ O CTAaTyc€ MPEHJIOKEHHOU
TUTIOTE3bI;

co0Jiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIETOBAHUM
B paMKax Yy4eOHOro DOKCHEpUMEHTa, TMpaKkTUKymMa W  ydeOHo-
UCCJIEIOBATENBCKOW M IPOEKTHOM JAESITENIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTETLHBIX YCTPONCTB U JTa00PaTOPHOTO 000PYI0BAHMS,

pemaTh pacy€THbBIE 3aJa4d C SIBHO 33aJaHHOM M HESIBHO 3aJaHHOU
bu3MUecKoil MOJENIbIO: HAa OCHOBAaHWM aHajlu3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKONM MOJeIu, OTBeYarome TpeOoBaHUSIM 3ajauH,
NPUMEHSITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAThI
bu3nYecKuX TEOpUN NPU HCIOJIB30BAHUM MaTEMaTHUUYECKUX METOJ/OB
pelieHust 3a/1a4, MPOBOUTh PAacUYEThl HA OCHOBAHUM UMEIOITUXCS IAHHBIX,
aHAJTU3UPOBAaTh PE3yJbTaThl U KOPPEKTHUPOBATH METOJbI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3YJIbTATOB;



® pemaTh KAaueCTBEHHbIE 3a/Jauy, TpeOylollue NPUMEHEHHs 3HaHUM U3
pa3HBIX pa3zieoB Kypca (PU3MKH, a TAaKXKE UHTErPAllii 3HAHUNA U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O LHMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI ¢ OOPON Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKHUE SIBICHMUS,

® JCHOJb30BaTh TEOPETUUYECKUE 3HAHUSA I OOBSICHEHHS OCHOBHBIX
IPUHLIUAIIOB PabOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

® TPUBOJAUTH TNPUMEPHl BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

® AHAJU3MPOBAThH U OLIEHUBATH MOCJIEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESTEIIbBHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
HO3UIMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCIOJIb30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTHHA JUIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOIO
00IIIeCTBA;

® [IPUMEHATH Pa3JIMYHbIE CIOCOOBI padOThI ¢ MH(pOpManuend (GU3NIECKOTo
COJIEp)KaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TE€XHOJIOTUM, MPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE HMH()OpPMALMOHHBIE
TEXHOJOTMM Uil TIOHUCKa, NepepaboTKW M MpenbsBICHUS y4eOHOU u
HAyYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHpOpMaIlMKU, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHaJIM3UpOBaTh  MOJIy4yaeMyr0  HMHPOpMALUI0O U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA MH(POpMALIH;

® TIPOSIBISATH OpraHu3alOHHbIE U MO3HABATEJIbHbIE yMEHUS
CaMOCTOATENILHOTO  NMPUOOpPETEHHUs HOBBIX 3HAHUM B Mpouecce
BBITIOJIHEHUS POEKTHBIX U y4eOHO-HCCIIEIOBATENBCKUX padoT;

e paboTaTh B TpyHIe C HCIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHAIBLHO PACHPEAeNATh IeSTEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBaTHO OLEHMUBATh BKJIaJ KaXIOIro U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTpUBaeMOi IpoOIeMBl;

® TPOSIBISATH MOTHBALMIO K Oyaymield npodhecCHOHATBHON AESITeIbHOCTU 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K konmy oOydenus B 11 knacce mpenMmeTHble pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Yy 00YUAIOIITUXCS YMEHU:
® [OHMMaTh pojb (U3UKK B OSKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COIMAJIbHON M 3TUYECKOU chepax NesTeTbHOCTH YeIOBEKa, POJIb U MECTO
¢u3MKN B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJb aCTPOHOMHH B
MIPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKa W  JaJbHEMIIEM HAYy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHUE OMUCATEIIbHOM, CUCTEMATU3UPYIOLLIEH,



OOBSICHUTEILHON W TMPOTHOCTHYECKON (DYHKIMNA (PU3HMYECKOH TEeopuu —
ANEKTPOAUHAMHUKH, CIELHAIBHON TEOPUH OTHOCHUTEIIBHOCTH, KBAaHTOBOM
busuku, posib Quznyeckod Teopuu B (HOPMHUPOBAHUU TMPECTABICHUN O
bu3nuecKoil KapTUHE MUpPA, MECTO (PU3UYECKON KapTUHBI MUpPA B OOIIEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoJelell (u3MYecKuxX Tel u
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKUE KOJICOaHUsl, MATEMAaTUUYECKU MasITHUK,
UJCaTbHbIA TMPYKUHHBIA MasiTHUK, TAPMOHUYECKHUE BOJHBI, HJCAJIbHBIM
KOJIe0aTEeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeNIel aTOMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyarh yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHHMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TPOLIECCHI U SIBJICHUS,
UCIIOJB3Ysd OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI DJEKTPOJUHAMHUKUA U
CHEUUATIBHOW  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO  3apsana, cwia Awmnepa, cwia JlopeHna, 3akoH
DIEKTPOMAarHMTHOM  MHAyKOMHM, npaswio  Jlennma, cBasp  J/IC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LEMU CO CKOPOCThIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJAaThl  CHEUUAJIBbHONM  Teopuu
OTHOCHUTEJIbHOCTU DUHINTEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  ODWHINTEHHA s
doTorpdexra, mepBbII W BTOpPOM TMOCTydaTel bopa, NpUHIUI
COOTHOIIICHMs HeompeaenéHHocTed ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MacCOBOTO YMCEN M PHEPIUU B SIACPHBIX PEaKUHUAX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

OMUCHIBATh (PUBMUECKUE TMPOIECCHl U SBJICHUS, HUCIOJIb3YS BEIUYHUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsI, MOTEHUUAN AJIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh MOTEHLMANIOB, JJIEKTPOABUKYINAS CHIIA, HWHAYKIHUS
MAarHuTHOTO TMOJisi, MarHUTHBIA MOTOK, cujia AMIiepa, UHIYKTUBHOCTD,
ANEKTPOABUKYIAS CHUJIAa CAMOUHIYKIHMH, SHEPrus MarHUTHOTO TOJIS
MPOBOJAHUKA C TOKOM, PEISITUBUCTCKUM MMITYJIbC, IOJIHAs HHEPIUs,
DHEPrus TIOKOS CBOOOJHOW YACTUIIBI, DHEPTHsI W HMMIYJIbC (OTOHA,
MacCOBO€ YHKCIIO U 3apsJl A1Ipa, SHEPTHUSI CBA3U S1pa;

OOBSACHATb  OCOOEHHOCTH  MpPOTEKaHUs  (U3MYECKUX  SIBJICHUIL:
AIIEKTPOMArHUTHAasI MHIYKIHSI, CAMOUHIYKIIUS, PE30HAHC, HHTEPhEpEHIIUs
BOJIH, Ju(dpakuus, [OUCIEepPCUs, TOJHOE BHYTPEHHEE OTPAKEHHUE,
dboroanektpudeckuii ddpdext (pororddekrt), anpdha- u Oera-pacnajsl
Aanep, raMMa-u3lIydeHue snep, (PU3NYeCKHe MPUHIUIBI CIEKTPATBHOTO
aHanM3a v padoThI J1a3epa;



ONpENENATh HANpaBICHUE HHIYKIMH MAarHUTHOTO MOJII IPOBOJHUKA C
TOKOM, cUJibl AMIiepa u cuiibl JIopeHa;

CTPOUTH M300pakKeHUE, CO3JaBaEMOE INTIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATBH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalolIMe ACTPOHOMHYECKUE MOHSTHUS, TEOPUU H
3aKOHBI IS aHauW3a MW OOBSICHEHUS (U3MYECKUX IPOIECCOB,
NPOUCXOMSIINX B 3BE3[aX, B 3BE3JHBIX CHUCTEMAaX, B MEKIalaKTUYECKON
cpele; IBIKEHUS HeOSCHBIX TeJ, BOIONNHU 3BE3 U BeeneHHoi;
NPOBOJAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHH C
UCIIOJb30BAaHUEM TMPSAMBIX H3MEPEHUM, IPH O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl TMOJYYEHHONW 3aBHCHUMOCTHU
bu3nUecKkux BENUYMH B BHUAE TIpapuKOB C Y4E€TOM aOCONIOTHBIX
NOTPELIHOCTE  WM3MEPEHMH, Jenarb  BBIBOJABI 10  pe3yJbTaTaM
UCCJIEIOBAHNS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHUS (PU3NYECKUX BEIMYHUH, [P 3TOM
BBIOMPATh ONTHUMAJIbHBIA METOJT U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEIbHBIE MMOTPEUIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUI;
MPOBOJUTH ONBITHI MO MPOBEPKE MPEJIOKEHHON TMIOTE3bL: MIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIE pE3yJbTaThl M JE€JaTh BBIBOJ O CTATyC€ IPEMJIOKECHHOU
TUIOTE3BI;

OMUCHIBATH METObI MOJTYUYECHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0uro1aTh npaBuia 0€30MacHOro Tpy/a MPHU MPOBEAECHUN HCCIIET0BaHUMA
B paMKax Yy4YeOHOro DSKCHEpUMEHTa, NpakTUKyMa U  y4deOHo-
MCCIIEOBATENbCKOM M TMPOEKTHOW JESITENBHOCTH C HCHOJIB30BAHHEM
U3MEPUTETBHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHMUS;

pemarb pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 33JaHHOU
¢u3nyecKoil MOJenbl0: Ha OCHOBaHMM aHalu3a YCJIOBUS BbIOUpATh
dusznyeckue MOJeNu, OTBeYarolue TpeOOBaHUSIM 3aJayd, MPUMEHSThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUi
IpU  UCIHOJIb30BAHMM MATEMATHYECKUX METOJOB pEIICHUS  3ajad,
MPOBOJAUTH PacU€Thl HA OCHOBAHUHU UMEIOIINXCS JaHHBIX, aHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METObI PELIECHUS ¢ YYETOM MOTYyYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3aJaud, TpeOyrollre NPUMEHEHHsS] 3HAHUU U3
pa3HbIX pa3lie]oB Kypca (GU3MKH, a TaKKe MHTErpaluu 3HaHUN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOIO LHMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ OIOPOM HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSCHEHHS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKHUX MPOLECCOB;



OPUBOJUTH TPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBICHEHHE IMPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIN3UPOBATh U OLICHUBATh MOCJEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESATEIIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMH MPOLIECCAMHU, C
HO3UIMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABICHUN O palliOHAIILHOM
IPUPOJIONIOIB30BAaHUM, 4 TAK)KE Pa3yMHOM HCIOJB30BAHUU JOCTHMIKEHHUU
HAyKM M TEXHOJIOTHM JUIsl JAJIbHEWIIEro pPAa3BUTHSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3UyYHble COcOObl paboThl ¢ MHQOpMAIHeH (U3NYECKOTO
COJEpKaHUSI C HCIOJIB30BAHMEM COBPEMEHHBIX HWH(GOPMALMOHHBIX
TE€XHOJIOTH, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE MH(DOpPMALMOHHBIC
TEXHOJOTMM U1 TIOUCKa, NepepaboTKU M MpenbsBICHUS y4eOHOU u
HAYYHO-MIOMYJISIPHON MH(OpMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMallMKY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  NOJIy4YaeMyr0  HMHPOpMAIUI0 W OIEHMBAaThb €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMALH;

HPOSIBIISITH OpraHU3alMOHHbIE U NIO3HABATEIIbHBIE yYMEHUS
CaMOCTOATENILHOTO  NMPUOOpPETEHHs HOBBIX 3HAHMM B IpoLecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-HCCIIEJOBATENBCKUX padoT;

paboTath B TpYIIE C HMCHOJHEHHWEM PAa3JIMYHBIX COLMAIBHBIX PpOJEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PacCHpEeiaTh AeSITENbHOCTD
B HECTAaHJAPTHBIX CUTYalMSIX, aJ€KBATHO OLEHMBATH BKJAJ Ka)XJO0ro W3
YYaCTHUKOB TPYIIIbI B pEIICHHE paccMaTpUBaeMoi poOIeMBl;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npohecCUuOHANbHON AESITeTbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB 4 TeM (uudgposbie)
Konrpoabublie | IlpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHBII METO/1 IIO3HAHMSI ITIPUPO/JIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOABI 6
Wroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPaHEHUS B MEXAHUKE 10
Wroro mo pazneny 35
Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOM TEOpHUN 15
3.2 Tepmoannamuka. TerioBbie MaITHHBI 20
33 ArperaTHble cocTOsTHHS BemecTBa. ©a30Bbie 14 1
nepexoabl
Hroro o pasneny 49
Pazgen 4. SJEKTPOJAUHAMUKA
4.1 DIEeKTpUYECKOe T0JIe 24
4.2 IToCTOSHHBIN MEKTPUUIECKUI TOK 24




4.3 Toku B pa3Iu4HBIX cpeax 6
Hroro no pazueny 54
Paznen 5. DUSUMYECKUM TPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
11 MarnutHoe 1nose 14
1.2 DneKTpOMarHuTHas UHAYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbIE KoJaeOaHus 15
93 MexaHuuyecKkue U 3IeKTPOMarHuTHbIE 10 1
BOJTHBI
24 OnTuka 25 1
Wroro o pazneny 60

Paszea 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnorel CTO 5 1
Hroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHo-BOTHOBOH Ayaliu3m 15

4.2 ®duznka aToma 5

43 ®dwu3nKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

HaCTuIl




Hroro no pazgeny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DIeMEHTHI aCTPOHOMHH B aCTPOPUZHKHU 12
Hroro no pazueny 12
Paznen 6. DUSUYECKUM TPAKTUKYM
6.1 du3nyecKkuil NpakTUKyM 16 16
Uroro no pazneny 16
Paznen 7. OBOBLIAIOIIEE IOBTOPEHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHHS U OIIbITa 15
' NeSITeIbHOCTH, IIPUOOPETEHHOTO TTPH
n3ydennn kypca ¢usuku 10 — 11 xkmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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