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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo ¢u3MKe Ha YpPOBHE CpeaHero odOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanbHO padoueit
nporpamMMbl BocriuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «®Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaausyloolMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpXKAHUE,
YCTAHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BAaTEIIbHOCTh M3YyUEHHUS TEM U Pa3JesioB y4eOHOTro
npeaMera ¢ yuy€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesa. IIporpamma mno Qusuke pgaér
IpEICTaBICHNUE O LIENAX, COAEP)KaHUM, oOIIel cTpareruu oOy4yeHMs, BOCHHUTAHUS U Pa3BUTUSA
o0yyaromuxcs cpeacTBamMu yuebHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

N3ydyenue kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOMUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uku Ha ypoBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIC (Ha yriryOnéHHOM ypoBHE). HayduHOo-MeTom0m0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM M IMPEIMETHBIM pPe3yibTaTaM O0yYaroIlInuXCs,
OCBOMBILHUX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEJHET0 00ILIero oopa3oBaHusl Ha yIiayOJIEHHOM
YPOBHE, SIBIISIETCSA CUCTEMHO-IESATEIbHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUeHus;

coJiepkaHue yueOHoro npeamera « PU3uKkay mo rogam o0ydeHHsL.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATHBY y4YWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH [UISl pEaJu3alyd PA3IMYHBIX METOJMYECKUX TOAXOAO0B K
npenojiaBaHuio (U3UKKM Ha YIIIyOJIEHHOM YPOBHE NpPU YCIOBHHM COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUs Kypca.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX NMPUPObI, BEICTyas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAennsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MuHpa oOyuwaromierocs, B (QopMHUpOBaHUE
YMEHUI NPUMEHATh HAy4YHbIH METOJ] TO3HAHUS MIPU BBIITOJHEHUH UMH YUE€OHBIX UCCIIETOBAaHHM.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpPbIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBAHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoui Hnanpasiennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  YPOBHSI
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUII0KEHUH
U3yYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HAa YpPOBHE OOIIMX MPEACTAaBICHUIN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CUCTEMHO-/IEATEIbHOCTHOTrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEHWCTBYIOIIEro (akropa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoBHS — 3TO CHUCTEMAa CaMOCTOSITENbHOIO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIIOYAIOIIEr0 (DPOHTaIbHBIE YYEHHUYECKHUE OIbITHI IpU
U3y4YEeHUM HOBOIO MaTepuaisa, JiabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3MIecKoro MpakTukyma. B mepBom ciydae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOrO TMONYTOAUil B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOil MHCTPYKIIHMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTebHOTO Ipolecca HCXOns W3
OCOOEHHOCTEH TMMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sTOoM
oOecreynBaeTcsi OBJaJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH MNpsIMblE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUI PacUYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys NpUMEHEHUE 3HAaHWW U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOoTeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
bu3KKK T0KHO OBITH HEOOXOAMMOE JTa00paTOpHOE 0OOPYIOBAHKE IS BBHITIOJTHEHUS YKa3aHHBIX
B IporpaMme no ¢u3MKe YYeHHUYECKUX OIBITOB, TaOOPATOPHBIX paboOT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreunBaeT MOCTAHOBKY NMEPEYUCIEHHBIX B IMpOrpaMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJs UCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYECHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M oOecreyrBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrOo OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY H3yUEHUIO MPUPOIDI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3y4YeHUsS OCHOB CTPOCHUS
MaTepuu U GyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HAYYHBIX JI0KAa3aTEIbCTB;

dbopMupoBaHUEe TpENCTaBICHUM O ponu (PU3MKU A Pa3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3ahad B MpoIecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUH PUMEHAITh TEOPETHUECKUE 3HAHUS JJIS1 OOBSICHEHUS (PU3NIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKOM MOJeNbIo,
3aa4, TOAPAa3yMEBAIOIINX CAMOCTOSTEIIEHOE CO3MaHuE (U3UYECKOW MOJIENH, aJeKBaTHOU
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSTEIFHOTO TUTAHUPOBAHUS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3/IaHUE YCJIOBHM JUIsl pa3BUTUS YMEHHUH NPOEKTHO-UCCIIE0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIbBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBI ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00y4aromuMUCs, TUIAHUPYIOIIUMHU TPOJODKEHHE O0pa30BaHHs IO CIIEHUAIBHOCTAM (PH3UKO-
TEXHUYECKOTO MPOdHUIISL.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIICTIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W IU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEJI0, UACATbHAS KUIKOCTh, HICAIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®uznveckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
MPAKTUYECKON JAEITeIbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomot, nPAKMUKYM.

W3mepenne cuibl TOKAa W HANPSOKEHUST B IEMH IOCTOSIHHOTO TOKa TMPU TOMOIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpuUNIECKUX
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBmwkeHUE. OTHOCUTENBHOCTh MeXaHudeckoro nBmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4d MEXaHUKH.

Panunyc-BekTOop MaTepuallbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHCTEMBbl KOOPJIMHAT.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TIepeMENICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUaTbHON TOYKU OT BPEMEHH U UX TPpaUKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MAaTEPHAIbHONU TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonuneiinoe aBuxeHue. JIBuxkeHne MaTepuaibHOM TOUKH 110 OKPY>KHOCTU. YTJIOBast U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHIeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuueckue yCTpOICTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHApSJIOB, LICTIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIE THU(THL.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKECHUSI.

CriocoObI uccae10BaHus ABIKECHUN.

NnntocTpanus npeieabHoro nepexoaa 1 u3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHIKCHUU IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHKE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHue nBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOMW 110 MOJIYJIFO CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akon HeroToHa AJ1s1 MarepuanbHOM TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCH: MOAIIUIMHUKH, IBUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tel B MHEPIIHUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX HMJIMHIPOB WJIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEJa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOLIMX B PE3YJIBTATE B3aUMOJEHCTBUS TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3mepeHue paBHOJEHCTBYOIIEH CHUJI TPH JBMKEHUHU OpyCKa 110 HAKJIIOHHOM IIIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanyue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE M PE3MHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBWXKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIUEHTOM TPEHHUS.

W3ydeHue nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeEINA.

YcroitunBoe, HeycTOWYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynbc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. L[eHTp Macc cuctemsl
MaTepuaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

Mty nbC cuitbl 1 N3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnyiabca MarepuanbHOM ToukW. IIpencraBieHne O COXpaHEHMHM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuunaneHas
SHEprus ynpyro nehpopMHpOBaHHOW NpykuHBI. [loTeHIManbHas SHEprus Teiaa B OJHOPOTHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKopocTb. TpeTbsi KoOcMHUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja MPU COBEPIIEHUN PAOOTHI.

B3anmMuble npeBpaleHus KMHETUYECKOM M NOTEHIMAJIBHOW SHEPruil Ipu JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUH Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUU NPY>KUHBI C paOOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPH IBUKEHUH TeJa [0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeoPpUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIapHO-KuHeTHnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep IBM)KEHUS U B3aUMOJCHCTBHUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
enbcus.

Mopens wnIeanbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOpHM: 4YaCTHIBl Tras3a
JBUKYTCS Xa0TUYECKH U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temreparypa
(wkanma temneparyp KeneBuna). 3axon JlampToHa. M3omporecchl B uIeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MEXIy [JaBIEHUEM U CpEAHEM KHHETUYECKOW DSHEpPruel MOCTYNaTeIbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HAEaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYNAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpOHCTBA M TEXHOJOTHMYECKHE IPOLECChl: TEpMOMETp, Oapomerp,
[10Jly4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBHKEHHUS 4acTUL] BEIECTBA.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[TputsxeHne MOJIEKYJI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

HccnenoBanue mpouecca yCTaHOBICHHSI TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXy
ropsiuei U X0JOIHOU BOJOM.

W3yuenne W30TEpMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30XOpHOro Inpouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas  (TZ[)  cucrema.  3ajaHue — BHEIIHUX  YCIOBMM  Jjs
TEPMOJMHAMUYECKOM CUCTeMBbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MMUKPOCKOIIMYECKOM yYpPOBHE.

Hynesoe Havano tepmoanHamMuki. CaMOnpou3BOiIbHAS peslakcalus TEPMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—KuanelipoHa U BbIpaXeHHE [UIsl BHYTPEHHEW SHEPruu. Y CJIOBHs NPUMEHUMOCTU
OTOW MOJENN: HM3Kasg KOHLIEHTpAlMs YacTUL, BBICOKME TeMIepaTypel. BrlpaxeHue nis
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OneMeHTapHas paboTa B TepMoJIMHaMMKe. Bbruncienue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3ITyUECHHE.

KomnuectBo Ttemnorsl. TemnoéMkocTe Tena. YaenbHass M MOJSIpHAs TEIUIOEMKOCTH
BEIlleCTBA. YpaBHeHHEe Maiiepa. YenbHas TemioTa cropaHus tomiauBa. Pacuér konmdecrsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK Mepbl NU3MEHEHUs BHYTPEHHEN YHEPTUH TEPMOANHAMUUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIi PaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoil 3ak0H TEpMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIIOTYy OT Oojiee XOJNOJHOrO Tena K Oosee Harperomy 6e3 kommnencanuu (Kmaysumyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. Ilukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKPY’KaIOIIeH Cpessl.

TexHuueckue yCcTpoiCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOJWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTHJIN3aLKs OMOOPraHUYECKOIro TOILTMBA AJIsl BEIPAOOTKH «TEIUIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BospgyuHoe oruuso.

CpaBHeHME yJ€IbHBIX TEIIIOEMKOCTEN BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEN SHEPIHH.

HccnenoBanue aquabaTHOTO mporiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

Hccnenoanue mponecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yueHne B3aUMOCBS3M 3HEPTrUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3zoBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. CyOmumarius.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (PA30BBIX MEpEXoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadhuinmeHT moBepXHOCTHOTO HaTskeHUs. KanwispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHu4eckue YCTPOICTBA U TEXHOJOTMYECKHUE TMPOLECChl: KUIAKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CwmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

M3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEeIUIOTHI IIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IIAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOHra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HeMY
CHUJIBL.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OJneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKU U MOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHnocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

IToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6bémy mapa. Ilonme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MANeKTpUUYeCcKas IPOHUIIAEMOCTh BEIIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTOopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJTHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3EMJICHHE JIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3aPsKEHHBIX TIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOpA.

3apsiaKa U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OueHkKa cui1 B3auMOJECICTBUSA 3apsKEHHBIX TElL.

HabGnronenue npeBpaliieHusi 3HEPTUU 3aps>KEHHOT0 KOHJIEHCATOPa B SHEPTHUIO M3IIYYCHUS
CBETOAMO/A.

N3yueHue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCAaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcioBus CylIECTBOBAHMSL IOCTOSIHHOIO 3JIEKTPUYECKOrO0 TOKAa. VICTOYHHMKM TOKa.
Hampsoxkenne U u 3J1C €.

3akoH OMa i y4acTKa LEMH.

DJIEKTPUUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIETbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO TOKA. TermoBas MOIIHOCTb, BBIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHME HMCTOYHMKA ToOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 2NIeKTpHUecKoi renmu. MoIHOCTh UCTOYHMKA ToKa. KOpoTKoe 3aMbIKaHHe.

KonzaeHncarop B enu moCTOSHHOTO TOKA.

TexHudeckue yCTpPONUCTBA M TEXHOJIOTHYECKHE TIPOLIECCHI: aMIepMETpP, BOJBTMETP,
peocTar, CYETUHK FINEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHMSL.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKCHUSI Ui PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTIPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIIOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIU.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAMMOCTb pA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsaoticTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKTpuuecknii TOK B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM pa3psl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuuyeckue yCTpOHCTBa U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasl TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa apanes.

HckpoBoit pa3psaa ¥ NpOBOAUMOCTb BO3IyXa.

CpaBHeHuE NPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

Hab6monenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BEIUUMH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3uueckux BenuuuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, J1a00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHHWH. JIuHeliHas QyHKusa, mapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalomled  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4YyeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAs
JUCccoLMalus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO31lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHUE KOHCTPYKIUM (KPOHIITEHH, pemeéTyarbie
KOHCTPYKLIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), OBUTATelh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIIPOBOAHUKOBBIE IPUOOPHL, FaJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Macnummnoe noie.

B3aumoaeicTBUE NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop maruuTHON MHAYyKUMU. [IpruHIMI Cyneprio3uiuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WHAYKIIHU.

MaruutHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJYJb. JI[BUKEHHE 3apsHKEHHOW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiibl Jlopenna.

MarnauTtHoe nosze B BeuecTse. deppoMarHeTUKY, apa- U IMaMarHeTHKH.



TexHHYeCKHE yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: IPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTENIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKIMHM MarHUTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOok BexkTopa MarHutHOM MHAYKIMH. DJ1C
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ajieKTpuyecKkoe IOJIe.
Toxku dyko.

O/1C nHAyKIMH B IPOBOJHUKE, IBHKYILEMCS B OZTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karymika WHAYKTHBHOCTM B I€NHM IOCTOSIHHOTO ToOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBIeHMs 3J€KTPOMarHUTHON UHTyKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUEBON (MEHOMW) TpyOe.

SIBieHure caMOMHTyKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHIYKIMU OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomol, npaKkmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIIMH.

CoOopka MojieNH AIEKTPOMArHUTHOTO T€HEPATOpa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpPAHEHHS  MEXaHMYeCKOW sHepruu). BeiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammumatyna u ($aza konebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWNM HCXOAHOW BEJIIMYMHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbsix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PY>KUHHOTO MAasTHUKA.

[TonsTne o 3aryxaroumx KojeOaHusix. BoiHyxaeHHble KkoneOanusi. PesonaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyXxanus Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJICOaHUSI.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABMKCHHUS.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWil Tpy3a Ha MAacCUBHOW MPYXKUHE C IENbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha MPY>KHUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHHIHA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3yueHune NBUKEHUS HUTIHOTO MAsITHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOAHHIHA.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B UA€aTbHOM KOoJeOaTeTbHOM KOHTYPE.

3aryxamoliyue 3JIeKTPOMarHuTHble KoseOaHus. BbIHYXJEHHbIE AJIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IndHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconanbHbl IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATylIKa UHAYKTUBHOCTH
B LIENIY CUHYCOMJIAIbHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepenada U noTpeOiIeHUe IEKTPUUECKOM
SHEPIHH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE JJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHNsI.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3oHanc mpu nocienoBaTeabHOM COCIUHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENIBHO COCINHEHHBIE KOHACHCATOp,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 0IHbI.

MexaHnyeckue BOJIHBI, YCJIOBUSA HX pachpocrpaHeHus. [lomepeuynsle M IpoAoJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMIICHHE, TMOJsIpU3alus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOUIEH Cpenibl.

TexHnyeckue ycCTpoiicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pagap, paauoNpuEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxeHus U NpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKHX BOJIH.

AKyCTHYECKHI1 pe3oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMUTYAOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosiMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pakeHUN B IJIOCKOM
3epkane. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM  IMOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIByX ONTUYECKUX CpE.

Xon iyueit B mpusme. ucnepeus ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKAasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

®opMysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JTMH3OM.

Xox nyya, IpOEALIEro JIMH3Y 1O/ IPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenre n300pakeHU TOYKK U OTpPE3Ka MPSAMON B COOMPAIOIINX M PACCEUBAIOIINX JTMH3AX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB U MHHHUMYMOB B HWHTEpP(QEpEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kiaccuyeckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHnyeckue yCTpPONCTBA M TEXHOJOIMYECKHE NPOLECCHI: OYKH, JIyla, IEpHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIHOHHBIA amnmapaT, MPOCBETIEHUE ONTUKH, BOJIOKOHHAsS
OnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 MIIOCKOMAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpumeHeHre NOaIPOUI0B ISl U3YUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenune GpoKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyuyenne n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHHs: B CUCTEME U3 JBYX JIMH3.

KoHncTpynpoBanue Ten1ecKOnM4ecKuX CUCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yuenue nonasipu3aluy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yenune criekTpa U3ITy4eHHS CBETOAMOAA TPHU OMOIIH TU(PAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHUTEJIBHOCTH.

['paHuLlbl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNJeHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHne UMIyJbca U SHEPTUU PEISITUBUCTCKUX YacTUIl (MO ¢ororpagusiM TpEeKoB
3apsKEHHBIX YAaCTHI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapnuo-601no80il 0yaiusm.

PaBHOBecHOE TemoBOE wu3NMyuYeHHE (M3IyueHHEe aOCONIOTHO YEpPHOro Tema). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexTa. YpaBHeHHEe DHUHIITEHHA
st potorpdexra. «KpacHas rpanuma» hotodddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOINAOLIYI0 H
abCcoOTHO OoTpaskarollyto nosepxHocth). OnbiTh I1. H. JleGenena.



BonHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvaa BosiHbl ne bpoing u pasmepsl
obnacTu  JOKANM3AalMKM  JBWKYIIEHCS dYacTulbl. KOpmyCKyJIspHO-BOTHOBOW  TyallU3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTunK, TYHHETBHBIH MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMO.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKkmukKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imanerapHast moaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydyenue u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. @usuka amommno2o A0pa u 31eMeHMAPHLIX YACHUY,.

Hyxnonnas moxens snpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIyYeHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BiausiHue pailnoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMeKThl Pa3BUTUS  SEPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JenTOHbI. [IpenacraBienue o
CranpaptHoil Moaenu. KBapk-TritooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3ydenue morionieHus: 0eTa-4acTul] aTFOMHUHACM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpuknagHoe ©  MHPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIs1 OOBSCHEHUS MPHPOABI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 38€3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kilacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIf
3BE31 TJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpennee crpoenue 3BE34. CoBpEeMEHHbBIE
MIPEACTABIICHUS O IPOUCXOKACHUH U 3BOIoLMH COJIHLIA U 3BE31. DTallbl )KU3HU 3BE3L.

Muneunsiii [1yTs — Hawa [Manaktuka. [lonoxxenue n neuxkenue Connua B ['anaktuke. Tunbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacumrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HabGmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  IJ1a30M C  HCHOJIB30BaHHUEM
KOMIBIOTEPHBIX TPWJIOKEHUNW I ONpeAeNieHUus] TOJOXKEHUS HEOeCHBIX OOBEeKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311s1 CEeBEPHOTO MOMTYIIApHs U IPKUE 3BE3IBI.

Hab6monenus B reneckorn JIyHsl, T1aHET, TYMaHHOCTEH U 3BE3HBIX CKOTIJICHUH.

Du3nYecKU MPAKTUKYM.

CniocoObl u3MepeHus GU3NMUECKUX BEJIHYUH C MCIOIh30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELITHOCTEMN.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTHYECKHUX
pasnenax «Y4eHUIECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnOBTOpeHUeE.

OO06o0mieHne W CUCTeMaTH3alMsl  COJEepXKaHHWS  pa3eloB  Kypca «MexaHHKay,
«MonekynsipHasi puU3NKa U TEPMOJUHAMUKAY, «INEKTpoanHaMuKay, «KoieOaHus W BOJHBIY,



«OCHOBBI  clielUaNbHON TEOpPUHU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMHUH U aCTPOPUUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pU3HuecKor TeOpHH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 11 Kjacce oCymecTBIseTcs ¢ y4ETOM
COJICP)KATENIBHBIX MEKIIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemmusvie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3uUeckas BEIWYUHA, 3aKOH, TEOPHsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl u ux
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100us TPEYroIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX GUryp u o0bEma Te.

buonozua: snektpuueckue SBICHHUS B KUBOM MNpupoje, KoyieOaTelbHbIe IBHKEHUS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TMPOU3BOJACTBE  AJICKTPOIHEPIHH,
AJIEKTPOMATHUTHOE 3arpsi3HEHHE OKPY’KAIOIIEeW Cpefbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEAHIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPHABIX Tell,
MEeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMUECKOW PEIIETKU, CIIEKTPaIbHbIN aHaIN3.

T'eocpagpusa: marHUTHBIE TIOJIIOCA 3E€MJTH, 3aJIEKU MarHUTHBIX Py, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHHE MOCTOSHHBIX MarHUTOB, AJEKTPOMATrHUTOB, IEKTPOABUTATENb
SlkoOu, reHepaTop TEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tiedb, JMHUU JJEKTporepenad,
AJNIEKTPOJIBUTATENh, pajap, paauonpuéMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3ByKOBash JIUArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATEI

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTHUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacIIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLUU OOYydYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECcaxX IPa’kAaHCKOI0 OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C MX
(GYHKUMAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K 'YMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYyJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;

e CrnocoOHOCTh OLIEHWBAaTh CUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITEIbBHOCTH YYEHOTO;

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEroO.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHME K MHpPY, BKJIKOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,

npucyliero Gpusnveckon Hayke.
TPYAOBOIO0 BOCIIMTAHMSA:

® UHTEpeC K pa3iuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOP Oyay1eit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M caMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHUPOBAHUE M OCYLIECTBIICHUE JECHCTBUN B OKPY)KAIOIIEH Cpelle HA OCHOBE 3HAHHUSA
LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 PU3MKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEINISAM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrbIe ncciienoBareanLcKue AeliCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHI U METOAAMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-MCCIICOBATEIILCKON W IMPOCKTHOW JIEATCIILHOCTH B
obnmactu (U3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUSI,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
rUnoTre’y e€ pelieHus, HaxOAuTh apryMeHThl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPIKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYSCKU
OIICHHBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00Pa30BaTEIbHOMN IeATETHLHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBAThH IPUOOPETEHHBIN OITBIT,

YMETh IMMEPESHOCUTH 3HAHUS 10 (PH3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIILHOCTH,
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKArIHEC aJIbTCPHATUBHBIC PCIIICHU .

PabGora ¢ unopmanmeii:

BJAQJICTh HABBIKAMHU TONy4YeHHs HHpoOpMamuu (DU3HYECKOTO COJCPYKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETaluio HHOOPMALMKM pa3IMYHbIX BHIOB H (GOpM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpTaHU3AIMOHHBIX 3a1ad C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX M JTHYSCKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4EToM
Ha3HAYCHUS WHPOPMALMU U I1EICBOW ayJAUTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMYy
MIPEJICTABJICHUS U BU3YaJIH3aIiH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYILECTBIIAThH OOIEHHE HA YpOKax (pU3UKHU U BO BHEYPOUHOH /1€ TEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;
BbIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBUM C y4ETOM OOLIMX MUHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIAMHHUPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJAOTO Y4YaCTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh TUIAaH PEMICHHs] pAaCYETHBIX M KAYECTBEHHBIX 3aJ/1ay, TJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YUETOM HMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsaTh paMKi y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 33 CBOE  IIOBEJCHHE, CIOCOOHOCTH  AQNANTHPOBATHC K
IMOLIMOHABHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPCHHEW MOTHBAIMH, BKIIOUYAMOLICH CTPEMIICHHE K JAOCTIKCHHUIO LIEIU U YCIIEXY,
ONTHMH3M, HHULUATHBHOCTD, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOKHOCTEH;
OMIIATUH, BKJIFOYAIOMICH COCOOHOCTh MOHMMATh YMOLUOHATIBHOE COCTOSHHE APYTHX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYecKoH,
COLIMAJILHOW M 3THYECKOM cdepax AESITeNbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3Ha4YCHUE OINHCATENBHOM,
cHUCTeMaTH3UpYIoIel, OOBSICHUTENIBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJSIPHON (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUI O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(siBJIeHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEPAOE TEJO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TajeHue, aOCOJIIOTHO Yympyras
nedopmarusi, abCONIOTHO YNPYyroe M abCONOTHO HEYNpPYroe CTOJIKHOBEHUS, MOJIENN



ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsid, OHOPOIAHOE IEKTPUUYECKOE IOJIE;

pa3nuyath yciaoBusl (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTtep (yHIAMEHTATbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TPOLECChl M SIBICHUS, HUCIOIB3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
lanunes fans  CKOPOCTH M TMEepeMelnieHus, 3akoHbl HblOTOHA, MPUHIUIT
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpaHEHUs
UMIyJIbCAa M MEXaHWYECKOM SHEpruu, CBs3b pabOThl CUJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCJIOBHS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WUCIIOIB3YSl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYJISpHON (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpAaTyphl BEUIECTBA CO CpPEIHEHN
KMHETUYECKOM JHEeprued TEeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLUEHTpauued MOJIEKYJ U €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAaHECHMS
SHEPTUM B TEIUIOBBIX TIPOIECcCax), MPU HSTOM MCIOJIb30BaTh MaTEMaTUYECKOe
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJOBHUSl IPUMEHMMOCTH ypaBHEHHs MeHpeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IIIEKTPUIECKOTO 3apsijia,
3akoH  KylloHa, MOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPIIO3UIUN DJIEKTPUUECKUX TIOJICH, MPU ITOM yKa3bIBas yCIOBUS NMPUMEHUMOCTH
3akoHa KyiioHa, a Takke NpakKTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa Lenu U JJi1 3aMKHYTOH 3JIEKTpUUECKOM 1enH, 3akoH Jxoynsa—JIenua, npasumia
Kupxroda, 3akonsr dapajes a1 37eKTpoin3a);

OTMUCHIBaTh (DU3NYECKUE MPOIECCHl U SBIICHUS, UCIOIb3Ys BEIUYHHBI: MEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHuueckas HHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIa TSKECTH, CHUJla YNPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyroi aedopManuy TMPYKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Telia, paboTa B TEepMOAMHAMHUKE, BHYTPEHHSS SHEPTHS HICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEANbHOTO ra3a, OTHOCUTENIbHAs BIIXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
AJIEKTPUYECKOT0 TOJIS, HANPSKEHHOCTh MOJISI TOUYEYHOrO 3aps/a WIM 3apsSyKEHHOTO
miapa B BaKyyMe€ M B JUAJIEKTPHUKE, MOTECHIMAT JIEKTPOCTATUYECKOTO MOJs, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CHJIa TOKA, HAIpSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



[OCIIEAOBATENbHBIM M MAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
AIIEKTPUYECKOTO I0JI1 KOHJIEHCATOPA,

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHWYEeCKOoe
JBWKECHHE, TEIUIOBOE JBMKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
M KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
SKBUIIOTCHIMAIIBHOCTD ITOBEPXHOCTHU 3apsKEHHOIO IPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMM, IpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY,
(UKCUpPOBaTh pe3ysbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHUJC
rpa¢uKoB C Y4€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKMX BEIMYUH, NPH 3TOM BBHIOMPATH
ONTUMAJIBHBIA METOJ M3MEpPEHMs], OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U A€IaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
coOuro/iaTh MpaBwiia 0€30IacHOrO TpyJa MpH MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOI0 3KCIEePUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JEeSITEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py10BaHMUS;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJICNIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hHM3HYECKOM
MOJIeNI, OTBedalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl  (U3UYECKUX TEOpUd TMpHU  HCIOJIb30BaAHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHaJU3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METO/bI
pemeHus ¢ y4€TOM NOJIy4EHHBIX PE3yJIbTATOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyrolye MpUMEHeHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (M3MKH, a TaKKe HHTErpalMd 3HAaHUW U3 JPYrUX NPEIMETOB €CTECTBEHHO-
HAy4YyHOI0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY pacCyKIEHHIl C Omopol Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
JEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKH U
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3iIM4HbIe CIOCOObI paboThI ¢ HHpOpMAIEel GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  MH()OPMAMOHHBIE  TEXHOJOTHMM ISl TIOHMCKa,
nepepadOTKU M TpPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMaIu,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HHEPOpPMALNU, TONYUYEHHOH W3 Pa3TUYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyl0 HHPOPMAIIMIO U OIICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBHIMOIHEHUS TPOEKTHBIX W Y4eOHO-
HCCIIEI0BATEIbCKUX PadOT;

paboTaTte B IpyNme C HCIOJHEHHEM DPAa3JIMYHBIX COIMAIBHBIX POJICH, IUIaHWPOBAaTh
paboTy TpymIbl, pPaUMOHAIBHO pPACIPENeNATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYyalusX, a/IeKBaTHO OLIEHUBATH BKJIAJl KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodecCHOHANbHOW — AEATENbHOCTH  T10
CHEIHATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3ysibTaThbl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B HDKOHOMHUYECCKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHUYECKON cdepax esTeTbHOCTH YelIOBeKa, POjb MU MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOM JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAYyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
cUCTeMaTU3UpYIoILel, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAaHTOBOM
¢u3ukyu, ponb GU3NUECKOl Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pasinyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKUX Tel M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHMs, MaTeMaTHUeCKUNl MAasTHUK, HICAIbHBIH MpPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoueOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MOJIeJIel aTOMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnnyath YCIOBUS (TpaHMIbI, OONAacTH) HPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMl XapakTep (yHIaMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH HJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, UCIONb3Ys
OCHOBHBIE TIIOJIO)KEHHMS M 3aKOHBl DJIEKTPOAVMHAMUKA M CHELUUAIbHOM TEOopUu
OTHOCHUTENIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH »IEKTPOMAarHUTHOM WHAYKIWH, mpaBwio Jlenma, cBsizp JI/C
CaMOMHAYKIUU B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTbIO MU3MEHEHUS CHUIIBI
TOKa, MOCTYJIaThI CIIEUAIbHON TEOPUU OTHOCUTEILHOCTH DWHIITEHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHa A1 hoTor(dexTa, MepBblid U BTOPOI
nocTyJjiaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHUs 3apsJ0BOTO U MAacCOBOTO YMCEI M SHEPIMM B SJIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEJIMYMHBL: HANPSKEHHOCTh
JNEKTPUYECKOTO  MOJIA,  TMOTEHIMal  3JEKTPOCTATHYECKOro  MOjsl,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAS CHJIA, WHIYKIUS MAarHUTHOTO TIOJIsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, JJIEKTPOIBMXKYIAs CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEJISITUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSCHATL OCOOCHHOCTH TIPOTCKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAsS
WHAYKIIHSI, CAMOMHIYKIUS, p€30HAHC, HHTepdepeHITUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii apdekr (dhororddekr), anbda-
u Oera-pacmaapl  siAep, ramma-u3inydeHue saep, (U3NYECKUue  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

OTIPE/ICNIATh HANPABICHUE MHIYKIIMU MArHUTHOTO TMOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHia;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOMCXOMANINX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW CpeJle; MBIMKCHUS HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOAMUTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTaThI
MOJTyYeHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpPEHUM, JejaTh BBIBOJBI IO  pe3yJbTaTraM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUIl;

MPOBOAWTH  OMBITHI MO TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl:  IJIAHUPOBATh
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJIbTAThI U JIENaTh BBIBOJI O CTATyCE MPEIIOKEHHOU TUTIOTE3HbI;
OTMCHIBATh METOJIBI TIOJyUEHUS HAYYHBIX ACTPOHOMUYECKIX 3HAHUN;

cobmo1aTh mpaBmiia 0€30MacHOTO TPy/Aa MPU MPOBEIACHUU HCCIEAOBAHHN B pamMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-MCCIEI0BATENbCKOW W TPOEKTHOM
JESATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JIabOpaTOPHOTO
000py1I0BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM aHaNIM3a YCIOBUS BHIOMpaTh (PU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJIaThl (U3UYECKUX TEOPUH TMPU HCIIOIB30BAHUM MATEMAaTHYECKUX METOJIOB
pelleHus 3ajad, TPOBOJUTh pPAcu€Thl HAa OCHOBAHMHM HMCIOIIUXCS JTaHHBIX,
AHAIM3UPOBATh PE3YNbTAaThl M KOPPEKTUPOBATh METOJBl PEHICHHS C YYETOM
MOJTyYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a7auu, TpeOyIole IpUMEHEHUs 3HAaHUIH U3 Pa3HbIX Pa3/IeyioB
Kypca (DU3MKHM, a TakKe WHTETpald 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



HAy4YHOTO IMKJIa: BbICTpauBaTh JOTHMYECKYIO IIETIOUKY PpacCyKIEHHIl ¢ omopoi Ha
U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB,;
MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIEro MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI1;

aQHAJIM3UPOBATh U  OLIEHUBATh TMOCJIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU MpolLleccaMH, C TO3ULUN
9KOJIOTHYECKOM 0e301acHOCTH, [peJICTaBICHUIA 0 paloHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIErO pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTh Pa3IMYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepabOTKM H TPeAbsABICHHUA Y4YeOHOW W HAyYHO-TIONMYJISIpHOW HH(pOpMaIuy,
CTPYKTYPHPOBAaHUSI M HMHTEPIPETalud WH(POPMALNHU, IONYUYCHHOH W3 Pa3TUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATh MOMydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPraHM3alLMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIILHOTO
IpPUOOPETEHUS] HOBBIX 3HAHWKW B IIPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIE C WCHOJHEHHUEM PA3UYHBIX COLMAIBHBIX pOJICH, MIIAHUPOBATH
paboTy TIpynmbl, palUOHAIBHO PACHPENEIATh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed mnpodecCHOHATbHOM — JeATENbHOCTH IO
CIENUATBEHOCTSM (PU3HKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
1.1 Hayunsbrii MeTod IO3HAHMS IPUPOIBI 6 bubmorexa [TOK
) Y s PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 10 1
HHEMATHRA https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 1
Hlusamuia 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratnka TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
but6mmorexa [{OK
2.4 1 1
3aKOHBI COXpPaHEHHUS] B MEXaHUKE 0 hitps://m.cdsoo.ru/f16b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUNKA
. bubmuotexa [JOK
A 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 hitps-//m.cdsoo.ru/fl6b68d7
bub6mmoreka [JOK
2 T T 2 1
3 epMoinHaMHKa. TerioBble MalTMHBI 0 hitps-//m.cdsoo.ru/fl6b68d7
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1 bu6mmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Iepexo/ibl https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
4.1 24
UEKTpIIeckoe noie https://m.edsoo.ruw/f1 666847
bubmuoreka [JOK
4.2 I1 % I 24
OCTOSIHHBIN AJICKTPUUECKUIN TOK https://m.edsoo.r/FL6b68d7
bubmuoreka [JOK
4.3 Toxi B pasmHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazgen 5. PUBMYECKUI IPAKTUKYM
. bubnuotexa [JOK
> Pusirieckiit IPakTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
C3EPBHOE BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14 bubmorexa LHOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
IICKTPOMArHHTHAS HHAYKLUHS https://m.edso00.ru/39859ef1
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 M 10
CXAHMHECKHE KOTICOAHHA https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.2 1
ONeKTpOMarHUTHbHIE KOJIEOaHUs 5 https://m.edsoo.ru/39859¢f1
)3 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJTHBI https://m.edso00.ru/39859ef1
2.4 Orntuka 25 1 bubmmorexa [TOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
A T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pasgeny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasapHO-BOJIHOBOH AyalIu3M 15 bubmorexa [TOK
) PHYCKYIAP oy https://m.edsoo.ru/39859¢f1
bubmuoreka [JOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.edso0o.ru/39859¢f1
Wroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
Ad o 1 1
6 MSHHACCKIH TIParTHIYM 6 6 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 16
Paznen 7. OBGOBHIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
P 1
S3CPBHOC BpeMA 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka I{OK https://m.edsoo.ru/ff0c570e

https://resh.edu.ru/

https://uchi.ru/
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