IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uKe Ha ypoBHE cpeaHero oOmiero oOpazoBaHHs pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHOM
nporpammel, npeactaBieHHbIX B PI'OC COO, a takxke ¢ yu€toMm QeaepanbHOil pabodeit
nporpaMMbl BocnutaHuss u Konuenuum mnpenonaBanus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHBIX ~ OpraHm3amuax Poccuiickoli ~ @enepanuu, peaqu3ylOMUX OCHOBHBIC
00pa3oBaTeNbHBICIPOT PAMMBI.

[Iporpamma 1o ¢usuke omnpenenser 00s3aTeIbHOE IMPEAMETHOE  COJAEp)KaHue,
YCTaHABJIMBAET PEKOMEHJIYEMYIO IIOCIEJOBATEIbHOCTh HM3Y4YEHUS TEM U DPa3/ieloB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3pAaCTHBIX ocoOeHHocTe oOyuwarommxcs. Ilporpamma mo ¢usumke maér
IIPEJCTAaBICHUE O IIeJsX, COJEpPKAHUMU, OOLIel cTpaTeruu oOydeHus, BOCIMTAHUS U Pa3BUTHUSA
o0yyaroimuxcs cpefcTBaMu yuyeOHoro npeamera «®duznka» Ha yriryOJ1EHHOM ypOBHE.

W3yuenne kypca ¢GuU3MKH yriayOIEHHOIO YpOBHS TO3BOJISIET peau30BaTh 3a/auyu
poeCCHOHATBLHON OpPUEHTAIMK, HAIPABICHO Ha CO3/aHUE YCIOBUH ISl MPOSIBIEHUS CBOUX
UHTEJUIEKTyallbHbIX M TBOPYECKMX CHOCOOHOCTEH KaXIpIM OOydarolIMMCs, KOTOpbIE
HEOOXOAMMBI Ui TPOAOIDKEHHS 00pa3oBaHUS B  OpraHU3alMsIX MPO(EecCHOHATBHOTO
00pa3oBaHMsI 10 Pa3IMYHBIM (PHU3UKO- TEXHUUECKUM H WHKEHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme no ¢usuke omnpeaensroTcs IMJIaHUPYEMble pe3yJbTaTbl OCBOEHHUS Kypca
¢u3uKkn Ha YpOBHE cpenHero ooOmero oOpa3oBaHUS: JHMYHOCTHBIE, MeETalpeAMETHbIE,
npeaMeTHBIE (Ha yriayO0néHHoOM ypoBHE). HayuyHo- METOM0I0THYECKON OCHOBOM JIsl pa3pabOTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM pe3yJibTaTaM O00y4arouiuxcs,
OCBOMBILIUX MPOrpamMMy o (pHU3MKE Ha YPOBHE CpeIHEro 00Iero oopa3oBaHus Ha yriryOinEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-IEATEIBHOCTHBIN MOAXO.

[IporpamMma no ¢u3nke BKIOYAET:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOEHMs Kypca (HU3UKM Ha YIIyOJIEHHOM YPOBHE, B TOM
qyClie IPEIMETHBIE PE3YJIbTAThI IO roJlaM O0yUEHUs;

cojiepkaHue yueoHoro npenmera «duznka» mo rogam o0ydeHus.

[IporpaMMa mo ¢u3uKe MMeeT NMPUMEPHBIM XapakTep M MOXKET ObITh HCIOJIb30BaHa
YUUTEIAMU PU3UKU JJI COCTABICHUS CBOUX Pab0YMX MPOrpamm.

IIporpamma 1O (¢U3UKE HE CKOBBIBA€T TBOPUYECKYI0 MWHUIMATUBY yuuTenedl u
MIPEOCTABIIAET BO3MOXHOCTU JUISl PEANU3alUM  PaA3IUYHbIX METOAMYECKHUX IOAXOI0B K
MpenojaBaHuio (GU3UKA Ha yriayOJEHHOM YpOBHE MPHU YCIOBUU COXPAHECHHS 005S3aTelbHOMN
4acTH COJIepKaHus Kypca.

dusnka Kak Hayka o HanOosee oOIIMX 3aKOHAaX MPUPObI, BHICTYIAs B KaUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKIJIAJ B CUCTEMY 3HaHMH 00 OKpY»XKarolleM MHpeE.
HIkonpHBI Kypc GU3MKH — CHCTEMOOOpA3yIOLIUH [JIs €eCTEeCTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeXKaT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XuMueH, ouonorueit, pusnueckoir reorpadueil u actpoHomuen. Mcnoiab3oBaHHE M aKTHBHOE
pUMeHeHHE (U3NYECKUX 3HAHUN OINpENeNuIo XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTUN B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS] HOBBIX
MaTepuajoB C 3aJaHHBIMH CBoOWcTBamMHu. WM3ydeHune (U3WKM BHOCHT OCHOBHOW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa oOydaromierocs, B (opMupoBaHue
YMEHUH MPUMEHATh HAYYHbIH METO/] O3HAHMS IIPH BHIMIOJIHEHUH UMHU Y4eOHBIX UCCIICIOBAHUH.

B ocHOBYy kypca ¢u3MKH Ha YPOBHE CPEIHET0 OOIIEro 0O0pa3oBaHUs MOJIOKEH PSIT UJIICH,
KOTOPBIE MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €T0 IIOCTPOCHHUSL.

Hoen yenocmnocmu. B cOOTBETCTBUY C HEW KypC SABIISETCS JOTMUYECKU 3aBEPIIEHHBIM, OH



COJZICPKUT MaTepuall U3 BCEX pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOW (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMUM C HEH Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYTr (usmyeckux Teopuil. Begymmm B Kypce siBisiercs GopMHpOBaHUE MPEICTaBICHHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoen cymanumapuszayuu. E€ peanuzaius OpeAnosiaracT UCIoiab30BaHUE TYMAHUTAPHOIO
noTeHIuana (pu3nuecKoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (QU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXe C MHPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU POOIeMaMHu.

Hoea npuxnaonoui Hnanpasiennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  yPOBHSI
MpeJIoiaraeT 3HaKOMCTBO € IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKECHHM
M3YYEHHBIX TEOpU U 3aKOHOB. [Ipu 3TOM paccMmarpuBarOTCS Ha YpOBHE OOILIMX MPEICTaBICHHUHA
U COBpPEMEHHBIE TEXHUUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn 3IKonocuszayuu peanusyeTcs MOCPEICTBOM BBEICHHUS DSJIEMEHTOB COJEpIKAHMUS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TAKXKE 00CYKIIEHHsI POOIIEM PallHOHATBHOTO IIPHPOJIOTIOIE30BAHUS U
HKOJIOTUYECKOM OE30MaCHOCTH.

OcBoeHue conep)kaHus MPOrpaMMbl MO (PU3HUKE JOJDKHO OBITh MOCTPOSHO HA MPHUHIIUIIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoAa. s ¢pusmku peanuzanus TUX NPUHIMIIOB Oa3upyeTcs Ha
WCIOJIB30BAHUU CAMOCTOSATEIBHOTO HSKCIEPUMEHTa KaK IOCTOSHHO AEHCTBYIOMETro (hakropa
yueObHoro mpomecca. Jlnsg yrayOn€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHUYECKOTO JKCIIEPUMEHTA,

BKJTIOYAIONIETO (DPOHTANbHBIE YYEHWYECKHE OMNBITHI TPU H3YYEHWH HOBOTO MaTepuala,
nabopaTopHbie pabOThl U PabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI J1Ba Crioco0a peain3auu
¢u3nyeckoro npakTukyma. B mepBom ciydae mpakTUKym mpoBoautTcs aubo B koHue 10 u 11
KJIaccoB, JIMOO TOCie MEepPBOrO0 M BTOPOro MOJIYTOAMH B KaXKIOM M3 3THX KilaccoB. Bropoii
cmoco0 — 9TO WHTerpanus padboT TMPaKTUKyMa B CHCTEMY Ja0OpaTOPHBIX pabOT, KOTOpHIE
MIPOBOAATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu stom mox pabGoramu mpakTHKyma
MIOHUMAETCA CaMOCTOSITEJIbHOE HCCIIE0BaHHE, KOTOPOE MPOBOJAUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOrO BUAA 6€3 MOIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cucreMa yuyeHH4YECKOTO SKCIEPUMEHTa, TaOOpaTOPHBIX paboOT U
MPaKTHKyMa TpeACTaBICHa eANHBIM TIepeuHeM. BrIOOp TeMaTHKU Ui STHX BUJOB YYCHUYECKHUX
MPAKTUYECKUX PAOOT OCYILECTBIISETCS YYaCTHUKaMHU 0Opa30BaTENBHOIO IMpoIecca MCXOMAsd U3
0COOEHHOCTEeH MOYpOYHOIO IUTAHUPOBAHHUS M OCHaIleHus KaOuHera ¢usuku. [lpu sToM
oOecrieynBaeTcsl OBNAJICHUE OOYYAIONUMUCS YMEHUSMH TPOBOJHUTH MpPSIMbIE W KOCBEHHBIC
W3MEPEHUs, UCCIENOBAaHMS 3aBUCHMOCTEH (DU3MUYECKMX BEIMYUH W TIOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHKE yleNseTcsl pelieHHI0 pacy€THBIX M KayeCTBEHHBIX 3aaad. [Ipu sTom
JUI pacu€THBIX 3a]lad4 NPUOPUTETOM SBISIOTCS 3a/laud C SBHO 33JaHHOW M HESBHO 33JaHHOM
(bu3NIEeCKOil MOJIEINBIO, MO3BOJISIONINE MPUMEHSATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK
W3 OJHOTO pasjeia Kypca, Tak U MHTETpUPYs NMPUMEHEHHE 3HAHWA W3 Pa3HbIX paszaenos. s
KayeCTBEHHBIX 3a/lay TMPUOPUTETOM SIBISIOTCS 3a/JaHUsl Ha OOBsSCHEHME/TIpelCKa3aHue
NpoTeKaHus (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOWIEH *KU3HH, TpeOyromue BhIOOpa
¢bu3nuecKoil MoAenu Al CUTyalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsaimu PI'OC COO K MarepuasbHO- TEXHUYECKOMY
o0ecrieyeHnIo y4eOHOro mporecca Kypc (GpHU3MKU YriryOJIEHHOTO YpOBHS HAa YpOBHE CpEIHETO
obmiero o0Opa3oBaHMs JOJHKEH H3ydaThCsl B YCIOBHSX HpeAMeTHOro kaOuHera. B kxabunere
(hU3UKH TOJDKHO OBITH HEOOXOAMMOE JTA0OpaTOPHOE 000PYIOBAaHUE JIJIs1 BBHITIOJIHEHHS YKA3aHHBIX
B MporpaMMe 1o (pu3nuKe YYEHWYECKHX OMBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a



TaKXe JeMOHCTPAlMOHHOE 000pyAOBaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (HOPMHUPYETCS B COOTBETCTBHH C HPUHIUIIOM
MHHHAMAJIBHON JOCTaTOYHOCTH M OOECIEUMBAET MOCTAHOBKY NEPEUYHCICHHBIX B MPOrpaMMe Mo
(Gu3MKe KIIOYEBBIX IEMOHCTPALMH Uil HMCCIICAOBAHUS HM3YYaeMbIX SIBICHUH W IIPOLECCOB,
OMITMPHUYCCKUX I/I(l)yH[[aMeHTaJIBHbIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopatopHoe 000pyAOBaHHE IS YYEHHUYECKHUX MPAKTUUYECKUX paboT Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére

OJHOTO KOMIUIEKTa Ha JABYyX oOOydarommxcs. TemMaTudeckrue KOMIUIEKTHI J1IabopaTOpHOTO
000pYyI0OBaHUSl JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJB30BAHUU AHAJIOTOBBIX U
U(POBBIX MPHOOPOB, a TaKXKe KOMIBIOTEPHBIX M3MEPUTENBHBIX CHUCTEM B BHUJAE IHU(PPOBBIX
J1abopaTOpHiA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 0011IeM 00pa30BaHUHU SBISAIOTCS: (OPMHUPOBAHUE

UHTEpECa U CTPEMJICHUS 00YyYaroIUXCsl K HAyYHOMY
U3YYEHUIO MPUPO/IbI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAydHOM METOA€ TMO3HaHWs M (OpMHpPOBAHUE
HCCIJIEIOBATENbCKOIO OTHOIIECHUS K OKPY’KaIOIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33pPEHHs KaK pe3yjibTaTa M3Y4YeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpoBaHHE YMEHHUI OOBSACHATH SBJICHMS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUNA U
HAyYHBIX J10Ka3aTEJIbCTB;

¢dbopMHpoBaHUE NPEACTABICHUNH O PoNU (U3UKU A Pa3BUTUS JPYTMX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cepax Oyaymeill mnpodeccrnoHalIbHON
NesTeIbHOCTH, CBSI3aHHBIX C (U3MKOHM, MOArOTOBKA K JalbHeilIeMy OOyYeHHI0 B 3TOM
HanpaBJICHUU.

JlocTmkeHne 3TuX Iiefed oOecreurBaeTcs pelIeHHEM CIEAYIOIMX 3aJad B Ipolecce
M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIETr0 00pa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HAHUI 00 O0mMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3HKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY
U DJIEMEHTHI acTPO(U3HKHY;

(bopMHpOBaHNE YMEHUIN MPUMEHSTh TEOPETUUYECKUE 3HAHUS 111 OOBSCHEHUS (PU3NUECKUX
SBJICHUI B IPUPOJIE U JJISl IPUHATHUS MIPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HU;

OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 33734 C SBHO 33aJaHHOHN (pu3nueckoil Moenbio,
3a/a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE cO3/laHue (U3MUECKONM MOJIeNH, aJIeKBaTHOMN
YCIIOBHUSIM 33J1a4M, B TOM UYHUCIIE 3a/1a4 MHKEHEPHOT'O XapaKTepa;

MOHMMaHWE (PU3NYECKUX OCHOB W TPUHIUIOB ACUCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOIMYECKUX MPOLIECCOB, UX BIMSIHMS Ha OKPY>KAIOILYIO CPELY;

OBJIaJICHHE METOJAaMH CAaMOCTOSATEIbHOTO IUIAHUPOBAHUS U MpPOBENEHUs (PU3NUEeCKUX
SKCIIEPUMEHTOB, aHallu3a W UHTEpIpeTaluud HWHGOPMALUK, OINpEAeNeHHUs] JI0CTOBEPHOCTU
MIOJIyYEHHOT'O pe3yibTaTa;

CO3JIaHWE YCJIOBUU ISl Pa3BUTHUS YMEHHUH MPOEKTHO-UCCIEIO0BATEIBCKON, TBOPUYECKOM
NesITeIbHOCTH; pa3BUTHE MHTEpeca K cdepam NpoPecCHOHATbHON AEATeIbHOCTH, CBA3aHHOU C
(hbU3UKOH.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yriyOn€HHBIA ypOBEHb H3yUYCHHS
yaeOHoro mpenmera «®Pusnkay Ha YpPOBHE cpemaHero oOmiero oOpa3oBaHUS BBIOMpAETCS
00yYaroIUMUCs, IUIAHUPYIOIIMMHU TPOJODKEHHE 00pa30BaHUS MO CHELHUAIBHOCTAM (hU3HKO-
TEXHUYECKOTO MPOUIIS.

Ha u3yuenue ¢puzuku (yriryOaEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus



otBoauTcs 340 gacoB: B 10 kmacce — 170 yacoB (5 wacoB B Hegento), B 11 kmacce — 170 gacos (5
4acoB B HEIEIIO).

[Ipenyaraemerit B mporpamMme 1o Gu3UKe mepeueHb J1a00paTOPHBIX U MPAKTUYECKUX PadOT
SIBJISICTCS. PEKOMEHJIOBAaHHBIM, YUYWTENb JIeJIaeT BBIOOP MpPOBEICHHUS JaO0OpaTOPHBIX padboT u
OIIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIIHXCSI.

COJEPXAHUE OBYYEHMUA10

KJIACC

Pa3znen 1. HayuHblii MeTO] NO3HAHUS TPUPO/IBI.

®dusnka — QyHIaMeHTanbHas Hayka o npupoje. HayuyHblil MeTon MO3HaHHUSA U METOMbI
UCCIeTOBaHMs (PU3HMUECKUX SBICHUH.

DKCIIepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoabl. HabmoaeHue u sKCiepuMeHT B
busuke.

CrniocoObl n3MepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBbIE U LU(PPOBBIE MU3MEPUTEIbHBIC
IpUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[orpemrHocT 3MEpeHNH PU3NIECKUX BETHUUH (a0COIIOTHAS 1 OTHOCUTEIBHAS).

MopenupoBanue (U3NIECKUX SBJICHUN M TPOLECCOB (MaTepualibHAsi TOYKA, aOCOIOTHO
TBEPJIOE TEJIO, UJealbHAast )KUIKOCTh, UI€AJIbHBIN a3, TOUeUHbIH 3apsan). [ unoreza. dusnueckuii
3aKOH, I'PaHULIbl €r0 NIPUMEHUMOCTH. Pu3nyecKas Teopusl.

Poms m mecto ¢um3uku B (GOPMHPOBAHWM COBPEMEHHON HAydyHOW KapTHUHBI MHpa, B
MPaKTUYECKON JAESITeNbHOCTH JTIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuxym.

W3mepenue cuiibl TOKa W HAOpsDKEHUS B IENM TOCTOSIHHOIO TOKa MPH IOMOIIM
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX IPHOOPOB.

3HaKOMCTBO ¢ IU(poBoil nabopaTopueit no ¢usuke. [Ipumepsl n3MepeHust GpU3NIECKUX
BEJIMYMH IIPU ITOMOIIY KOMITbIOTEPHBIX JATYHUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHkeHHE. OTHOCHTEIBHOCTH MEXAHMYECKOTO JBUKCHUS.

Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4d MEXaHUKH.

Panuyc-BekTop MaTepuaqbHOM TOUYKHM, €ro MPOEKIUH HAa OCH CHUCTEMBbl KOOPAMHAT.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUU HA OCH CHCTEeMbl KoopAuHAT. ClokeHue nepeMeneHuil u
CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHUS U IyTU MaTepuaibHON TOYKU OT BPEMEHH U UX TpapuKu.

CBoOoaHoe maaeHue. YCKopeHue CBOOOAHOTO TajeHus. J[BrkeHwe Teia, OpOIeHHOTO
MIOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUSI MaTepUaIbHON TOUKU
OT BPEMEHH U UX TPaPUKH.

KpuBonuneiinoe neuxeHue. [[BrmkeHne MaTepuaaibHOW TOUYKH MO OKPY>KHOCTH. YTJIOBAs U
nuHelHas ckopocth. Ilepuon m wactora oOpamenus. LleHTpocTpemuTenbHOEe (HOPMaIBHOE),
KacarenbHOe (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUualbHON TOUYKH.

Texanueckue YCTpOfICTBa U TCXHOJIOTHMYCCKUC IIPOLCCChI: CIIMAOMETP, [ABUKCHHC
CHAps/10B, LIETTHBIE, IeCTepEHYAThIe U PeMEHHBIE TIepelaul, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.



Mopenb cucteMbl OTCYETA, MILTIOCTPALMS KUHEMATHYECKUX XAPAKTEPUCTUKIABUKECHUS.

CrocoOsl uccienoBaHus IBUKECHUN.

NnmrocTpanus npeaenbHOro Nepexoia i U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABMKCHHI C UCTIOTH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBuXeHHS Teia, OpPOIICHHOTO IO yIiIOM K TOPU30HTY UTOPU30HTAIBHO.

Hanpasnenue ckopoctu npu ABMKEHUU 110 OKpykHOCTH.IIpeoOpa3oBanue yrioBoii

CKOPOCTH B pE€AYKTOpE.

CpaBHeHMe MyTel, TPACKTOPUNA, CKOPOCTEH IBUXKEHUS OJHOTO M TOTO K€ Teja B Pa3sHBIX
CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, npaKmuKym.

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUSA C LIEJIbIO ONPEAECIEHNUS MTHOBEHHONM CKOPOCTH.

N3mepenne yckopeHus TMpHU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUHM 10
HAaKJIOHHOM IUIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBM)KEHHH.

N3mepenue yckopeHus: CBOOOAHOIO majieHus (P€KOMEHJ0BAHO MCIOJIb30BaHNUE U(PPOBOI
naboparopun).

N3yyenue nBukeHUs Tesa, OpOIIEHHOTO TOpU30HTaIbHO. [IpoBepka runoTessl 0 mpsiMon
MIPONOPLUMOHAIBHON 3aBUCHUMOCTH MEXAY [aJbHOCTBIO MMOJIETA M HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yueHue nBUKEHUS TeJla IO OKPYKHOCTH C MOCTOSTHHOM 1O MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH Tepuojia OOpalleHHs KOHUYECKOTO MAasTHHKA OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

[IepBbiit 3akoH HeroToHa. MHEpuManbHble CUCTEMBI OTCUETA. [[pUHIIMIT OTHOCUTENBHOCTH
lNanunes. HennepunanbHblie cUCTEMBI OTCUETA (ONIpeAeTIeHUE, IPUMEPBI).

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit

3akoH HproToHa i1 MmaTepuanbHON ToOUku. TpeTuii 3aKoH

HeroTOHA 117151 MaTepHalIbHBIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTb rpaBUTALMOHHOM u
MHEPTHOU MacCBhl.

Cuna tskecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJE€HUS OT BBICOTHIHAJ
MOBEPXHOCTBIO IUIaHeTBl U OT Teorpaduyeckoi mMpoThl.  JIBHOKEHHE
HeOECHBIX Tell M UX cITyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUXKYIIErocst C yCKOPEHUEM.

Cuna Ttpenunsa. Cyxoe TpeHue. Cuia TpeHHUS CKOJIBKEHUS W CHUJIAa TPEHUS IIOKOS.
Koapduunent tpenus. Cuna cOnpoTUBICHHUS NPU JBWKEHUM Tella B KHUJIKOCTH WM Tase, e€
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO ABH>KEHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuiia Apxumena.

TexHunyeckue ycTpoHCTBa U TEXHOJIOTMYECKHE MPOLECCHl: MOAIIUIHUKY, ABUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmonenue nBukeHus Tesl B MHEPLUUATbHBIX M HEMHEPIIUAIBHBIX CHCTEMaX0oTCUéTa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue 1Byx IMIMHAPOB WK IIAPOB PA3HON MacChl C OJMHAKOBBIMYCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMAIIBHOW CUCTEMBI OTCUETA.

CpaBHeHne PaBHOICHCTBYIOIICH MPUITOKEHHBIX K  Temy cui c
MIPOU3BEICHUEM MAaCChI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIKMX B PE3YJIbTATE B3aUMOICUCTBUS Tel.MI3MepeHune Mace



10 B3aMMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U ITaICHUH.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHUE cUJI TPEHUS ITOKOS, KAUE€HUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomol, RPAKMUKYM.

W3mepenue paBHOJEHCTBYIOMIEH CHII NP JBMXKEHUH OpyCKa MO HAKJIOHHOWIUIOCKOCTH.

IIpoBepka rumoTessl 0 HE3aBUCUMOCTH BPEMEHM ABMKEHHsSI OpyCKa MOHAKIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPY’KUHE MPE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3yyenne NBUKEHUSI CUCTEMBI TN, CBS3aHHBIX HUTHIO, MEPEKUHYTON 4epe3neérkuii OI0K.

N3mepenne kodpduipieHTa TPEHHUS MO BEIWYMHE YIIIOBOr0 KO3((OHUIIMEHTa3aBUCUMOCTH
Frp(N).

Hccnenoanme nBukeHus: Opycka 1Mo HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PHUIIHEHTOM TPEHHSL.

N3yueHune nBUXKEHUA rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHOe U BpalaTesIbHOE JIBUYKEHUE TBEPJOTO TEJa.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lneuo cuibl. CrnoxeHue cuil, NMPUIIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPOTO TENA.

YcroitunBoe, HeyCTOWUNBOE, 0€3pa3IMYHOE PABHOBECHE.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOIECChl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecus.

Yuenuueckuit sxcnepumenm, navopamopnvie pabomul, npaKkmuxym.

UccnenoBanue YCIIOBUH  paBHOBECHS TBEPAOrO  Tela, HMEILET0  OCh
BpalICHUSI.

KonctpynpoBanue KpOHIITEHHOB U pacu€T CUJl yIIPYTrOCTH.

N3yueHne yCTOMYNBOCTH TBEPAOIO TENA, UMEIOIIETO IUIOMIA/Ib ONIOPHI.

Tema 4. 3axonvl coxpanenus 6 mexanuke.

Nmmynsc MaTepraibHONM TOYKH, CUCTEMBI MaTepUATIbHBIX TOUEK. LIeHTp MacccucTemMsl
MarepuaibHBIX ToueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

NmMmnynbe cuiibl 1 M13BMEHEHUE UMITYJIbCa Teja. 3aKOH

COXpPaHEHHUS UMITYyJIbCA.

PeaktrBHOE ABUKEHME.

MowmeHT uMIyinbca MaTepuaibHoi Touku. [IpeacraBieHue o coxpaHEeHUMMOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISX.

PaGota cuibl Ha MaloOM M Ha KOHEYHOM HepeMenieHud. [ 'paduueckoernpencraBieHue
paboThI CUITHIL.

MoniHoCTh CHIIBL.

Kunernueckass sHeprusi MaTepuaibHOU touku. Teopema 00 M3MEHEHUU
KUHETUYECKON SHEPIUU MaTEpUAIbHOM TOUKH.

[ToreHimaneHble U HENMOTEHIMAIbHbIE cuiibl. [loTeHnumanbHas sHeprus. [loTeHunanbHas
SHEpPrusl yrnpyro AeGopMUpPOBAHHOW TPYXKHUHBI. [loTeHIMaNbHAS dHEPrUs Tela B OJHOPOIHOM



IpaBUTalMOHHOM ItoJie. IloTeHnuanbHas SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOAHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocmuueckas ckopocTb. TpeThsi KocMUUecKast CKOPOCTb.

CBs13p pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOM IHEPrHUH CUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHH.

VYupyrue u Heynpyrvue CTOJIKHOBEHUSI.

VpaBHeHue bepHymuM sl UICAIBHOM MKUJIKOCTH Kak CIEACTBHE 3aKOHA COXPaHEHHUs
MEXaHUYECKON IHEPTUN.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLIECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTONET, TUPOCKOII, GUTypHOE KaTaHHE HAKOHBKAX.

Hemoncmpayuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOITHOCTH CHUJIBI.

W3meHeHne 3Hepruu Tena Npy COBEPIICHUN PAOOTHI.

B3anMHble npeBpalieHnss KUHETUYECKOW W ITOTEHIUAIBHOW YHEPTUN IPUICUCTBUH Ha TEIIO
CUJIBI TSYKECTU U CUJIbl YIPYTOCTH.

CoxpaHeHue SHEPTUuU MPH CBOOOTHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

N3mepenne umnyibca Tena no TOpMO3HOMY My TH.

W3mepenue cuibl TATH, CKOPOCTU MOJEIN IEKTPOMOOWIIS U MOLIHOCTUCHUJIBI TATH.

CpaBHeHME U3MEHEHHUsS UMITYJIbCa Tela ¢ UMITYJIbCcOM cuilbl. MccnenoBanue

COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3auMOeiCTBUU. V3MepeHe KHHETUYECKON

SHEPTHH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOM dHEPruu NPY>KUHBI C pabOTON CUJIBI TPEHHUS.

Omnpenenenne pabOTHI CUIIBI TPEHUS IPU JIBUKEHHUH TeJa 110 HAKJIOHHOM IJIOCKOCTH.

Pazgen 3. MosekynsipHasi pu3MKa ¥ TEPMOAMHAMHKA.

Tema 1. Ocnogvt MoneKynAaApHo-KUHEMU4ecKoil meopuu.

OcHOBHBIE TOJIOXKEHHUS MoJIeKyJIsapHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOE
obocHoBaHue. J{ud¢ysus. bpoyHoBckoe nBHkeHHME. XapaKTep ABHKEHHMS U B3aUMOJEHCTBHS
YacTUI] BellecTBa. Mojenu CTPOEHHUs Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBSICHEHUE
CBOMCTB BEIECTBA HA OCHOBE ITUX

Mozeneil. Macca u pazMmepsl Mosieky: (aromoB). KosnmuectBo BeniectBa. [loctosnnas ABoranpo.

TennoBoe paBHOBecue. TemmnepaTypa u crocodObl e€ m3mepenus. lllkama temmnepatyp
Llenbcus.

Mopnens uacalbHOTO ra3a B MOJIEKYJSIPHO-KMHETMYECKONM TEOpUHU: YacTHIBI Ta3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJICHCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcCONIOTHas TeMIiepaTypa
(wkanma Ttemneparyp KeneBuna). 3akon [lanbrona. M3omporeccsl B HACAIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHHe W30MPOIIECCOB: U30TepMa,
n30x0pa, n3obapa.

CBsi3p MEXIy JaBICHUEM M CpEAHEH KWHETUYECKOM JSHEpPrued MOoCTyNnaTelbHOrO
TEIUIOBOTO JBMKEHMSI MOJIEKYJ HAEaIbHOrO Ta3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUHU UAEATIBLHOIO rasa).

CBsi3p  a0CONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM 3HEeprueil NoCcTynaTeabHOr0 TEMIOBOIO JBUKEHUS €€ YaCTHLI.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOLECCHl: TEPMOMETp, Oapomerp,
[10JIy4€HUE HAHOMATEPHAJIOB.

Jemoncmpayuu.



Mogaenu nBuKeHHs YacThll BeniecTsa.Moienpb

OpOYHOBCKOTO JBM)KCHUSI.

Buieopouk ¢ 3anuchio pearbHOT0 OpOyHOBCKOTO ABMkeHUS. Jnddy3us
KUJIKOCTEN.

Mogens onbita lTepHa.

[IpuTsikeHre MOJIEKYII.

Mopenu kpuctasniyeckux peméroxk. Habmoaenue u

HCCIIEIOBAaHUE U30IIPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

HccnenoBanue npoiiecca YCTaHOBJICHUS TEILIOBOTO paBHOBeECHs npu
TEII000MEHE MEKTy Topsiueid U XOJIOAHOU BOJIOH.
N3yuenue  M30TEPMHUECKOTO nporecca  (PEKOMEHJI0BAHO HCIIOJIb30BaHUE

1 poBoI JTabopaTOpUn).

N3ydyenue  H30XOpHOro  Mmpouecca.

N3yuenune wm3obapHOro  mporecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mamunul.

Tepmonunamuueckas (T/]) cucrema. 3ajaHne BHEIIHUX YCIOBUM JUIs
TEpMOAMHAMUYECKON CUCTEMBL. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpst
TEPMOJMHAMHUYECKON CUCTEMbI KaK CPEeIHNE 3HAaUEHUsI BEJIMYMH, OIMCBHIBAIOIINX €€ COCTOSHUE
Ha MUKpOCcKoInn4yeckoM ypoBHe. HyneBoe Hayano TepmoanHaMuku. CaMONpou3BOIbHAS
penakcanysi TEpMOJIUHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHUIO.

Mopnens wuaeanbHOr0 rasa B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUU: ypaBHEHUE
MenneneeBa—KnaneiipoHa 1 BBIpaXEHUE JUIsI BHYTPEHHEH DHEPTUU. Y CIOBUS INPUMEHUMOCTH
9TOW MOJENU: HHU3Kas KOHIEHTpAIUsl 4YacTHll, BBICOKHME TeMmIlepaTypbl. BwipaxkeHue uist
BHYTPEHHEH YHEPTHH OJJHOATOMHOT'O MI€aIbHOIO rasa.

KBazucraTnueckne 1 HECTaTHYECKHUE IPOLIECCHI.

OneMeHTapHas paboTa B TepMoJiuHaMuKe. Boruncinenue paboTsl 1o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 W3MEHEHUsT BHYTPEHHEH SHEpPruu TEepMOJIMHAMUYECKON
crcTeMbl 6e3 coBeplieHns: padoTel. KOHBEKIMS, TEIIONPOBOAHOCTD, U3TyYEeHHE.

KonnuectBo Temnorsl. TemnmoéMkocTh Tena. YaenpHas W MOJIApHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHEeHHE Maliepa. YenpHash TEIIOTa CropaHus ToruimBa. Pacdy€r konmnuectBa
TEIUTOTHI TIpH Terutonepeaade. [lonsTue 06 aqnabaTHOM Tpolecce.

[epBblif 3ak0H TepMoauHAMUKH. BHyTpenHss sHeprusa. KonmdecTBo TemaoTsl u paboTa
KaK Mepbl U3MEHEHHsI BHYTPEHHEH SHEPTruu TEPMOJIUHAMUYECKON CHCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKM I PaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBI NMPOXOAMT EIMHCTBEHHas ajauadarta.
AOcoiroTHas TeMIiepaTypa.

Bropoii 3ak0oH TepMOJMHAMMKH IS HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO Mepeaarhb
TEIJIOTy OT Ooyiee XOJOJHOro Teina K Oosiee Harpetomy 6e3 komnencamuu (Kiaysumyc).
HeoOpaTuMOCTh MPUPOTHBIX MTPOLIECCOB.

[Ipunmuner  gedictBusg  TemioBbix MamuH.  KITJI.

MakcumansHoe 3Hauenne KITJI. Hukn Kapno.

DKOJIOTMYECKHE aCMEKThl MCIOJIb30BAaHUS TEIUIOBBIX JABMrarteseid. TemnoBoe 3arps3HeHHE
OKPYKAaIOIe Cpeapbl.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTHMUECKHUE MPOLECCHI: XOJIOJMUIbHHUK, KOHIUIMOHED,
IU3eIbHBIA W KapOIOpaTOpHBIM JBUraTeNld, mapoBas TypOMHA, MOJyYEHHE CBEPXHU3KUX
TEMIEPATyp, YTWIM3ALMs «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIJIOBOIO Hacoca,
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YTHIN3ALUS OMOOPTaHNYECKOTO TOITUBA JISBEIPA0OTKH «TEIUIOBOI U 3JIEKTPOIHEPTHH.
Jemoncmpayuu.
W3meHneHue TeMiiepaTypsl Ipu aquadaTuyeckoM pacimpenun.Bo3ayinoe orauso.
CpaBHeHME yJeIbHBIX TEIIOEMKOCTEN BELIECTB.
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CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aquabaTtHoro npoiiecca.

KommnbrorepHbie MOie/IN TEMIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomeul, npaKkmuxym.

N3smepenue yaenbHO#N TemnoéMkocTy. MccnenqoBanue

mpoliecca ocThiBaHus BelecTBa. lccnenoBanue

aanabaTHOro IMpolecca.

N3yueHnue B3aMMOCBS3U HPHEPrUU MEKMOJCKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATypPbI
KHUIICHUS KUAKOCTEH.

Tema 3. Aepecamnvie cocmosanusn eeuwyecmea. Dazoevle nepexoobl.

[TapooOpa3zoBanne u KoHAeHcauus. lcnapeHue U KUIEHHE. YAelbHas TEIioTa
napooOpa3oBaHMsL.

Haceimennsle ¥ HeHacwllieHHbIE Tapbl. KadecTBeHHas 3aBUCHMOCTH IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTb OT 00BbEMa HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS OT JABJICHUSAB KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AGCONIOTHASI U OTHOCUTEIbHAS BIIAXKHOCTb.

Tsépnoe Teno. Kpucraminueckue u amopgHsbie Tesa. AHU30TPOIUS CBONCTB KPUCTAJLIOB.
[1naBnenue u kpuctaumM3anus. Y ienbHas Teriora miasiaeHus. Cyomumanus.

Hedopmaruu TBEpOTO Tena. Pactskenne u cxxarue. Cnur. Moayns FOHra.

[Ipenen ynpyrux aedopmaruii.

TemnoBoe pacuupenue KUIAKOCTEH U TBEPABIX Tel, 00BEMHOE U JTMHEHHOE pacIIupeHHe.
AHTapMOHHM3M TETIOBBIX KOJIEOAHHMI YacTHIl BEUIECTBA KaK MPUYMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue »sHeprun B  (Pa3oBBIX IHepexoiax.

VYpaBHeHHe TEMI0BOro OanaHca.

[ToBepxHOocTHOE HaTskeHHEe. KoadduimeHT NOBepXHOCTHOTO HaTsKeHus. KanumispHbie
siBJIeHUsI. J{aBieHue 1Mo MCKPUBIEHHON MOBEPXHOCTHIO XKUAKOCTH. @opmyiia Jlamaca.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: IKUIKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TemoBoe pacmupenue. CBoiicTBa

HACBIIICHHBIX MTaPOB.

Kunenue. Kunenue npu noHM»XE€HHOM JaBJICHUU.

N3mepenne cuitbl MOBEPpXHOCTHOTO HATSKCHUS.

OMBITH C MBUTBHBIMH TIEHKaMHU.CMaunBaHHE.

Kanunnsapuele saBnenus.

Moienn HEHBIOTOHOBCKOM KUIKOCTHA.CII0COOBI

W3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MIIaBJIEHUS KPUCTAJUIMUECKOTO BellecTBa. Bubl

nedopmariuii.

Habmonenue mansix e opMariuii.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomeul, npaKkmuxym.

N3ydenune 3akoHOMEpHOCTEN UCTIapeHus )KuaKocTel. I3Mepenne yneabHOoM

TEIJIOTHI TUTABICHUS JIbJA.

N3ydeHue CBOWCTB HACKIIIIEHHBIX MTapOB.

N3mepenne abCOMOTHOM BIAYKHOCTH BO3/IyXa U OIEHKA MAacChl MapOB BIIOMEIICHUU.

N3mepenue kordduiinenTa moBEpXHOCTHOTO HaTshkeHUs. MI3mepenue

moxydsi FOnra.
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HccnenoBanue 3aBUCUMOCTH J1eopMaluy pe3nHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DunekTpoanHaMuka.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MPOSBICHUA. DJIEKTPUUYECKUM 3apsia. JlBa BuAa 3JIEKTPUUYECKHX
3apsanoB. IIpOBOIHUKM, NMAIEKTPUKH W IOJIYHPOBOAHUKH. ODJEMEHTAPHBIM 3IIEKTPUUYECKHM
3apsj. 3aKOH COXpAaHEHUS! AIEKTPUUYECKOTrO 3aps/a.

Bzaumopeiicteue  3apsgoB.  Toueunble 3apsanbl.  3akoH  Kysona.

Onexrpuueckoe nose. Ero neiicTBre Ha 3J€KTPUUECKUE 3apsiibl.

Hanpsok€anocts  anexktpuyeckoro moinsa. [IpoOubiit 3apsan. JluHuM HanpsxEHHOCTH
3IEKTPUYECKOT0 N0JsA. OJHOPOJHOE IIEKTPUUECKOE TOJIE.

[loTeHIManbHOCTh 3MEKTPOCTATUYECKOr0 MOJiA. Pa3HOCTh MOTEHUMAJIOB M HAIPSKEHUE.
[loTtenumaneHass  3Heprus  3apAna B JJIEKTPOCTATUYECKOM  IIOJIE. [ToTenuman
ANEKTpoCcTaTUYecKoro mnosst. CBs3b HANpsDKEHHOCTH TMOJIE M PAa3HOCTH IMOTEHIUAJIOB s
ANEKTPOCTATUYECKOTO MOJIs (KaK OJTHOPOAHOIO, TAK U HEOAHOPOHOTO).

[IpuHUUMI Cynepno3UIK 3JIEKTPUUECKUX TOJIEH.

[Tone toueunoro 3apsima. Ilone paBHOMepHO 3apsbkeHHOU cdepwl. [lone paBHOMEpHO
3apsHKCHHOTO TI0 00BhEMy mmrapa. Ilose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaptunsl 1uHUI HanpsHKEHHOCTH 3TUX NOJIEH MAKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3JIEKTPOCTATUUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPs/I0B.

JIMBIIEeKTPUKY B 3JIEKTPOCTATUUECKOM I0J1€. J{U3neKkTpuyeckas NpoHUIAaeMOCTh BEIIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IMIIOCKOTO
KOH/JIEHCATopA.

[TapannensHOE coenrHeHne KoHAeHCaTOpoB. [locimenoBarenbHOE COETUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCAaTopa.

JIBr>KeHre 3apsyKeHHON YacTHUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM ToJie. TexHudyeckue

YCTPOMCTBA M TEXHOJOTHYECKUE MPOLIECCHI: IIEKTPOCKOIL,
3IEKTPOMETP, ANEKTPOCTATUYECKAS 3alUTa,  3a3eMIICHUE ANEKTPONPHOOPOB,
KOHJIEHCAaTOpbI, reHeparop Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIMI JEHCTBHS AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IIIAPUKOB.

DNeKTpUYECKOe MoJie ABYX 3aPsKEHHBIX TIACTHH.

Monens anekTpoctatudeckoro reaepatopa (Ban ae ['paada). llpoBoguuku B

AJIEKTPUYECKOM II0JIE.

DJIEKTpOCTaTUYECKAs 3aINTA.

YCTpoicTBO U AeHCTBUE KOHIEHCATOPA IMMOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBHCUMOCTh AIEKTPOEMKOCTH TJIOCKOTO KOHJEHcaTopa OT  IUIOIIAAHN
MJIACTUH, PACCTOSHUSI MEXKTy HUMH U TIUAJIEKTPUUYECKON IPOHUIIAEMOCTH.

DHEpPrus AEKTPUIECKOTO MOJIs 3apKEHHOTO KOHJIEH caTopa.3apsaka u

paspslika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, npaKmuKym.

OrnieHKa CUJT B3aUMOJICUCTBUS 3apsIKEHHBIX TEI.

Habmoienue npeBpaiieHust SHEpPTruu 3apsKeHHOT0 KOHIEHCATOpa B SHEPTUION3ITYYEHUS
CBETOAMO/1A.

N3ydeHne npoTekaHus TOKa B LIENIH, COACPIKALICH KOHACHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHITNAJIOB (HampsDKEHMS ) npu
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MOCIIEI0BATEILHOM COCIMHEHUU KOH/ICHCATOPOB.

HccnenoBanue pa3psiga KOHACHCATOPA Yepe3 PEe3UCTop.

Tema 2. Ilocmosannbwlii 31eKMmpuieckKuil mox.

Cuuia Toka. [locTosiHHBIHM TOK.

VYcnoBus CylIecTBOBaHUS IOCTOSHHOTO 3JIEKTPUYECKOro TOKa. VICTOUHMKHUTOKA.
Hanpsoxkenne U u D/1C é&.

3akoH Oma J11s ydacTka LeTH.

DNEeKTPUUECKOE  CONPOTUBJIICHHWE.  3aBUCHMOCTh  CONPOTHBIICHUS  OJHOPOIHOTO
MPOBOJHHUKA OT €ro JJIMHBI W IUJIOMAJHM TIONEPEYHOrO CEYCHHUs. YIENbHOE COMPOTHBIICHUE
BELIEeCTBA.

[TocnenoBarenpHOE, MapajieibHOE, CMEIIAHHOE COEIMHEHUE MPOBOHUKOB.

Pacuér pasBerBnéHHBbIX siekTpuueckux Ieneil. [IpaBuna Kupxroda. Paborta snekrpuyeckoro
ToKa. 3akoH J[xoyns—Jlenna.

MOIIHOCTB ICKTPHUECKOTO TOKA. TeroBasi MOIHOCTh, BB IeMas Ha PE3UCTOpE.

OJIC u BHyTpeHHEE COMPOTUBIECHHWE HCTOYHMKAa TOKa. 3akoH Owma s TOJHOU
(3aMKHYTOM) 3NIeKTpUIECKOM 1eni. MOIIHOCTh HCTOUYHHUKA TOoKa. KOpoTkoe 3aMbIKaHHe.

Konzgencarop B 1ienu mocTOSHHOTO TOKA.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaT, CUETUHK PIIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

W3mepenue cusbl TOKa U HAPSIKEHUS.

HccnemoBanmne 3aBUCHMOCTH CHITBI TOKA OT HANIPSDKEHUS IS PE3UCTOPA,JIAMITBI
HaKaJTUBaHUS U CBETOJIUO/A.

3aBUCHUMOCTh COMPOTUBICHUS UIUHAPUIECKUX TTPOBOJAHUKOB OT JUTMHBI,ITOMIAIH
MOTICPEYHOTO CEUCHUS U MaTepraa.

HccnemoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTUBIICHUS TIPU TTOCTOSTHHOMHAIIPSKCHUH.

[Tpsmoe nzmepenune DJIC. KopoTkoe 3aMbIkaHHE TaThbBAHUIECKOTO AJIEMEHTaN OIICHKA
BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeIMHEeHUs1 ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTSHITHAIOB MKy MTOJIFOCAMH UCTOYHUKA TOKAOT CHJIBI TOKA
B I[EMH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie pabomul, npakmuxym.

HccnenoBanue cMeIaHHOTO COSTMHEHUST PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTUBIICHUS TPOBOTHUKOB.

Uccnenosanue 3aBHCHUMOCTH CHWJIBI TOKa OT HampsDKeHUs IS JIaMIIbl
HaKaJTUBaHUS.

VYBenuueHue npenena uaMepeHus ammnepmerpa (BosbrMmerpa). Msmepenne 3/1C

Y BHYTPSHHETO COMPOTHBIICHUS UCTOYHHUKA TOKA.

Uccnenoanmne 3apucumoctd DJC raibBaHHYECKOTO 3JEMEHTa OT BPEMEHUIIPH KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MKy MOJIFOCAMUA UCTOYHUKA TOKAOT CHJIBI TOKA
B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI

TOKa.
Tema 3. Toxu ¢ paznuunsix cpeoax.

DnexTpuyueckas MPOBOAMMOCTh pa3INYHbIX BEIIECTB. DneKTpoHHas
MPOBOAMMOCTh TBEPIBIX METAJUIOB. 3aBHCHUMOCTH COIPOTUBIICHHUS METAJUIOB OTTEMIIEPATYpHI.
CBepX1IpOBOAMMOCT.
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DnexTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAs IPOBOJAUMOCTb IOJIYIPOBOJHUKOB.
CaoiictBa p—N-niepexona. [lomynpoBoJHUKOBEIE TPUOOPHI.

DNEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. IDJIEKTPOJUTHYECKAS] TUCCOLMALIUS.
Onektponu3. 3akonbl Dapajies Uit SIEKTPOIHU3a.

OnekTpuyeckuii TOK B Ta3ax. (CaMOCTOSATENbHBII M HECAMOCTOSTENbHBIA pa3psi.
Paznuunble TUIIBI caMOCcTOATENBHOTO paspsaa. Monnus. [1nazma.

TexHuueckue yCTpOHMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psIHbIE JIaMIIbL,
ANEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOIHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (OTOIAHUO,
CBETO/AMO/, TalbBaHWKA, paQUHUPOBAHWE MENIW, BBHIJIABKA AIOMUHUS, AIIEKTPOHHAS
MUKPOCKOTIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBJICHUSI METAJIIIOB OT TemnepaTtypsl.IIpoBoagumocTtsb

ANEKTPOJIUTOB.

3akoHsl nekTpoausa dapazes.

HckpoBoii paspsia U IPOBOJAUMOCTD BO31yXa.

CpaBHeHME POBOJAUMOCTH METAJNIOB U MOJIYNPOBOAHUKOB.OJHOCTOPOHHSS

IIPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HabGmotenue 3exTpomsa.

N3mepenue 3apsiia OAHOBAJIIEGHTHOT'O HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TMO/1A.

PDu3nyecKuil NPaKTHKYM.

CrnocoOsl u3MepeHus: GU3NYECKUX BETUYHH C MCIONIb30BAHHEM aHATIOTOBBIX U HIU(POBBIX
W3MEpPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE H
OTHOCHUTENIbHBIE  MOTPEIIHOCTH W3MepeHud  ¢usnyeckux BenuuuH. OlleHKa TpaHuIl
ITOIPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, WCCICAOBAHUN 3aBHUCUMOCTEH  (PU3MUECKHUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUMOTE3 (BBIOOpP M3 paboOT, OMHCAHHBIX B TEMATUYECKUX
paznenax «Y4eHHueCcKui dKCIIePUMEHT, 1a00opaToOpHbIe pabOThI, TPAKTUKYM).

MexnpeamerHblie CBA3H.

Nzydenune kypca ¢pusuku yrayonéaHoro ypoBHsa B 10 kiacce ocymecTBiseTcs ¢ yu4éToM
COJIEp’KaTEeNbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMd MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, C6A3aHHbBlE C U3YUEHUEM MEMOO08 HAYYHO20 NOZHAHUA:
sIBJIEHUE, HAYy4YHBIN (aKT, TUIOTE3a, (Pu3nYecKas BeITUYNHA, 3aKOH,

Teopus, HaAOJIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, HM3MEPEHHE, MOTPEIIHOCTH
M3MepeHuil, n3MepuTeNbHbIE TPUOOPHL, IIU(PpOBas 1a00paTOpus.

Mamemamuka: pemieHne cuUcTeMbl ypaBHeHWHW. JluHeiHas ¢GyHknms, mapaboia,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpruyeckue GyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKAECTBO. BEKTOpPBI M MX NIpPOEKLUHMH Ha OCHU
KOOpPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe JBUKEHHE B KUBOU Mpupoae, AMPpdys3usi, 0cMocC, TEII000MEH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY’KaIoWell  Cpelpl,  YTHUIM3AIUs
OMOOPraHMYECKOr0 TOIIMBA UIS BBIPAOOTKH «TETUIOBON» W DJIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTsDKEHHUE U KalMUISIPHBIE SIBIICHUS B IPUPOJIE,ITICKTPUIECKHE SBICHUS B )KUBOH MPHPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
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MOJISIpHAsi Macca, MOJy4YeHUe HaHOMAaTepUaiOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U
ra3oB, JKUJKUHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOICTBA METAJUIOB, JJIEKTPOJUTHYECKAs
U CCOLMaNys, TAIbBAHUKA, JIEKTPOHHAIMUKPOCKOIIHSI.

TI'eozpaghusa: BnaxxHOCTH BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue IBUKEHUHN C UCIIOJIb30BAHHEM MEXaHU3MOB, YUET CYXOro U
KHUJKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIMHM (KPOHIUTEHH, peméTdarsie
KOHCTPYKIIUH ), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHUsI MEXaHUKH B TEXHUKE (THPOCKOI, BOJIOMET
U JIpyrHe), JIBUTATellb BHYTPEHHETrO CropaHus, MapoBas TypOuHA, OBITOBOM XOJOAMIBHHK,
KOHJUIIMOHEP, TEXHOJOTMU IOJY4YEHHMs] COBPEMEHHBIX MaTepuajJoB, B TOM UHUCIE
HAaHOMAaTepUalIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTATUYECKAsl  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, OJIYIIPOBOIHIUKOBBIE TPUOOPHI, raIbBaHHUKA.

11 KUIACC

Pasznen 4. DnekTpoauHaMHKA.

Tema 4. Macnummnoe none.

B3anmopeiicTBue MOCTOSIHHBIX MarHUTOB M MHPOBOAHUKOB C TOKOM. MarHutHoe IOJI€.
Bekrop maruutHONM MHAYKUMH. [[pUHIMI Cyneprno3uiiuu MarHuTHBIX osiei. JINHUY MarHUTHOU
WHTyKLIHH.

MarautHoe 1oje NPOBOJHUKA C TOKOM (IPSAMOIO MPOBOJHHUKA, KAaTyIIKU U KPYroBOTO
BUTKa). OnbIT DpcTena.

Cuna Amrniepa, €€ HarpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHME WU MOAYJb. JIBHKEHUE 3apsKEHHOM YacTULBl B
OJIHOPO/IHOM MarHuTHoM nose. Pabora cuibl Jlopenua.

MaruutHoe none B BemectBe. dDeppoMarHeTuku, nmapa- U JUaMarHeTUKU. TEXHUYECKHE

YCTPOMCTBA U TEXHOJIOTMUYECKHE MTPOLECCHI: IPUMEHEHHE ITOCTOSSHHBIX MarHUTOB,

AIIEKTPOMArHUTOB,  TECTEP-MYJIBTHUMETP, JJIEKTPOABHUTaTeNb AK0OH, yCKOpUTEIH

AJIEMEHTAPHbBIX YaCTHII.

Hemoncmpayuu.

Kaprnna JIMHUN WHIYKIUU MarHuTHOIO 10J1A [I0JI0COBOTO u
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTtuna nuHMi MarHUTHON MHYKIIUH TTOJIS JUIMHHOTO MPSMOTO MTPOBOAHUKAN 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MpOBOJAHUKOB ¢ TOKOM.Cria

Awmmepa.

JerictBue cuiel JIopeH1ia Ha HOHBI AJIEKTPOJINUTA.

Habmtoienue nBu>keHus my4yka 3J€KTPOHOB B MArHUTHOM TI0JI€.

[IpuHuun JENCTBUA ANEKTPOU3MEPUTEIBLHOTO npubopa
MarHMTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

HccnenoBanne MarHUTHOTO MOJISI TOCTOSIHHBIX MarHuToB. MccrenoBanue

CBOMCTB (heppOMarHeTHUKOB.

HccnenoBanue neicTBUsi MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKoM.M3MepeHne cuiibl

Awmnepa.

N3y4eHnne 3aBUCUMOCTH CUJIbl AMIIEPA OT CHJIBI TOKA.

OnpeneneHre MAarHUTHON MHIYKIIMK HA OCHOBE U3MEPEHHUS CHIIbI AMIiepa.

Tema 5. Dnekmpomaznumnas uHOYKYUsL.

SBnenue snekTpomMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAyKimu. DJ(C
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MHAYKIUHM. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe aiieKTpudecKoe IoJIe.
Toku Dyko.
O/1C nHAyKUMH B IPOBOJHUKE, ABHKYILEMCS B OJHOPOJHOM MarHMTHOM IOJIE.

[IpaBuio Jlenua.

NunyktuBHocTh. Karyiika WHIYKTUBHOCTH B LIENH IOCTOSIHHOTO TOKA.
SBnenne camonnaykiuu. 3/1C caMOMHIYKIHH.

DHeprusi MarHUTHOTO TIOJI KAaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuueckue yCTpPOHUCTBA M TEXHOJOTMYECKHUE TMPOIECChl: HMHAYKIMOHHAS TIEYb,
COJICHOH]I, 3al[UTa OT AJICKTPU3AIMH TSI IIPH JIBHOKCHUH B MAarHUTHOM I10JI€ 3€MJTH.

Hemoncmpayuu.

Habmtoienue saBieHus >1eKTPOMAarHUTHON UHTYKITHH.

HccnenoBanue 3aBUCUMOCTH OJC wuHAyKUMM  OT CKOPOCTH  WU3MEHEHUs
MarduTHOTO IOTOKA.

IIpaBuio Jlenna.

[Tagenue MmaruuTta B aTllOMUHUEBOI (MeIHON) TpyOe. SIBneHne

CaMOMHAYKITUH.

Uccnenoanue 3apucumoctu IIC caMOMHIYKIIMKA OT CKOPOCTH M3MEHEHUSI CUJIbI TOKa B
LeMu.

Yuenuueckuii saxcnepumenm, nabopamophuie padomot, npAKMUKyMm.

UccnenoBanue  siBI€HUS ~ DJIEKTPOMATHUTHOW  MHAYKIIUU.

OnpeneneHre HMHIAYKUMM  BHUXPEBOTO  MAarHUTHOTO  MOJIS.

UccnenoBanue sSBIE€HUS CAMOMHIYKIIHH.

COopka MoJieTu SEKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebartenbnas cuctema. CBoOOIHBIE KOJIeOaHUS.

lapmonnueckue  konebanus. KuHemaTmueckoe UM JUHAMHYECKOE  OMHCAHHE.
DHepreTuyeckoe OMUcaHue (3aKOH COXpaHEHUs MeXaHW4ecKod oHepruu). BriBoa
JUHAMHYECKOTO OINUCAaHUS TapMOHUYECKUMX KojeOaHWiH M3 UX DHEPreTHYeCKOro M
KMHEMATHUYECKOTO OTTUCaHUSI.

Amruntyga u ¢asa kosieOaHui. CBsi3b aMIUIUTYAbI KOJ€OaHUN MCXOAHOM BEIMYMHBI C
aMIUTUTYIaMU KoseOaHui e€ CKOPOCTH U yCKOPEHHUSI.

[lepuon u yactora konedanuid. [lepuos MaabIx CBOOOJHBIX KOJ€OaHUN MaTeMaTHUYECKOTrO
MasTHHKA. [leprosr cBOOOIHBIX KOJIeOaHU MPY>KHHHOTO MasiTHUKA.

[TonsTre o 3aTyxaronux Konedanusx. BeinyxxaeHabie konebdanus. Pezonanc. PesonancHas
KpuBas. BrnusHue 3aTyxaHus Ha BUJI PE30HAHCHOMN KPUBOW. ABTOKOJIEOaHMS.

TexHrueckue yCTpOCTBA M TEXHOJOTMUECKHE IPOLECChl: METPOHOM, Yachl, Kayeiw,
My3bIKaIbHBIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0Ie0aTeIbHOTO IBHKEHUSI.

Habmoienne He3aBUCUMOCTH NEPUO/a MaNbIX KoeOaHUM rpy3a Ha HUTH OTaMILIUTY/IBL.

HccnenoBanue 3aTyXaronux KoiaeOaHui 1 3aBUCIMOCTH TTEpHOIa CBOOOTHBIXKOICOaHU OT
COIIPOTHBIICHUS.

HccnenoBanue Kosie0aHui rpy3a Ha MAaCCHUBHOMU NpyKUHE  C  LEIbBI0
(hopMUpOBaHUsI ITpeICTaBICHHM 00 UeaTbHON MOETH NMPYKUHHOTO MasATHHKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KoJeOaHusX rpy3a Ha npyxuHe.lcciaenoBanue

BBIHYKJCHHBIX KOJICOaHUH.



Habmonenue pesonanca.
Yuenuuecxkuit sxcnepumenm, nabopamopusie pavGomol, NPAKMUKYM.

W3mepenune  mepuosa  CBOOOJHBIX  KOJIEOAHMH ~ HUTSHOIO U NPYXXKUHHOIO
MasiTHUKOB.

W3yudenue 3aKOHOB JABMKEHUs T€JIa B X0JIe KosleOaHU Ha yIipyrom nojasece./3yuenue

JBYDKEHUS] HUTSHOTO MasiTHUKA.

IIpeoOpa3oBanue sHEpruu B Ipy>KMHHOM MasTHUKe. MccnenoBanue

yOBIBaHMUsI aMIUIMTYIbI 3aTyXarouX konebanuit.MccnenoBanne

BBIHYKJICHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHumnuvle Koiedanus.

Konebarenbubiit koHTYyp. CBOOOJIHBIE 3JIEKTPOMArHWTHbIE KOJIEOAHHUS B HJCATBHOM
kosnebarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIBl 3apsiia KOHJIEHCATOpa C
aMIUTUTYAOM CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHHUs PHEPTUU B U1€ATIbHOM K0J1€0aTeIbHOM KOHTYPE.

3aryxaromue 3JIeKTPOMAarHUTHbIE KoJeOaHUs. BbIHYKJEHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

IlepemeHHbIll TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYHOE M JEHUCTBYIOLIEE
3Ha4YeHUE CHJIbl TOKA M HANPsDKEHUS IPU PA3IMYHOM opMe 3aBUCHMOCTH EPEMEHHOT0 TOKA OT
BpPEMEHH.

CuHycouJanbHbIN IepeMEHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KaTylIKa UHIYKTUBHOCTU
B LIENIM CHHYCOUJAIBHOTO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHuH.

Wneansublii Tpanchopmatop. IlponsBoacTso, nepenaya U noTpebiIeHUE INMEKTPUUYECKOM
JHEPIUH.

DKOJIOTHYECKHE PHUCKHU IPH IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa mcnonap3oBaHus
AJIEKTPO’HEPTUH B IIOBCEAHEBHON KHU3HU.

TexHuyeckue ycTpoWCTBA M TEXHOJOTMYECKHE TPOLECCHI: IEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUHU 3JIEKTporepeaay.

Jemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJ€0aHUN OT MHAYKTUBHOCTH U EMKOCTHKOHTYpA.

OcuusuiorpaMMsl 3JIEKTPOMarHUTHBIX KosieOaHuid. ['eHepaTop

HE3aTYyXaIoIUX IEKTPOMarHUTHHIX Kosiebanuit. Monenb

AJIEKTPOMArHUTHOTO T€HEepaTopa.

BoinyxeHHBIE CHHYCOMIaTbHBIE KOJIEOaHMUS.

Pe3ucrop, karymika MHAYKTHUBHOCTH W KOHJEHCATOP B IENHM NEPEMEHHOTO
TOKa.

Pe3onanc  mpum  mocienoBaTeIbHOM COEIMHEHUU pe3ucropa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOpA.

YcTpoiicTBO M TpUHLUI JeiicTBUs TpaHchopmaTopa. Mojiens TMHUN 3JIeKTpoIepe1aun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, nPaKmuKym.

N3zydenue Tpancopmaropa.

HccnenoBanue nepeMEHHOro TOKa 4epe3 MOCIIe10BaTeIbHO COETMHEHHBIEKOHIEHCATOP,
KaTyIIKy U PE3UCTOP.

HaGmntoneHune 31eKTpoOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIETTH IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHBbLE 60JIHBL.

MexaHnueckue BOJHBI, YCIOBHMS MX pacnpocTpaHeHus. llonepedHble W HpPOAOJIBHBIE
BoJIHBI. lleproa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONMCTBA MEXAaHMUYECKUX BOJIH:



18

OTpaKeHHE, IpeIoMIIeHIe, HHTephepeHIs U AudpaKius.

3Byk. CkopocTb 3ByKa. [ poMkocTs 3ByKa. Bricora Tona. TemOp 3Byka.lllymoBoe

3arpsi3HEHUE OKPYIKAIOLLIEH CPEbl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIOBHS M3JIyYEHHUS 3JE€KTPOMArHUTHBIX BOJIH.

B3anMHas opueHTanus BEKTOPOB B 2JIEKTPOMArHUTHON BOJIHE.

CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTpaXkKeHHUE, IIPEJIOMIIEHUE,
noJsipusanus, HHTepepeHnns u 1uppaxus.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [IpruMeHEHNE 31€KTPOMArHUTHBIX BOJIH BTEXHUKE U
OBITY.

[IpuHUMIIBI paAMOCBA3H U TEAEBUACHUA. Pagnonokanns. DI1eKTpoMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpeabl.

TexHuueckue ycTpocTBa U NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
pamap, paguonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neub, ympTpa3ByKoBas
JTMarHOCTHKA B TEXHUKE U MEJUIMHE.

Jemoncmpayuu.

OO6pazoBanue 1 pacrpocTpaHeHHE MOMEPEUHBIX U MPOJOIbHBIX BoIH. Konebmtomeecs Teno

KaK UCTOYHMK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJHBI OT YaCTOTHI Kojebanuii. Habmonenue

OTpaXKeHUS U MPETOMIICHUS] MeXaHu4YeCcKnX BoJH. Habmonenue

uHTephEpEeHINH U TUPPAKINN MEXaHUIECKUX BOJTH. AKYCTHUECKUI

pe30HaHC.

CBolicTBa yabTpa3ByKa U €70 IPUMEHEHHE.

HaGntoneHue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM MYaCTOTON
KOJIeOaHUH.

Hccnenosanue CBOICTB AJIEKTPOMAarHUTHBIX BOJIH: OTpakKeHHUE,
IpeIoMIIeHue, oJspu3anus, AMdpaKus, UHTepPepeHIHsL.

Ob6nHapyxeHnre HHOPAKPACHOTO U YIBTPAPUOIETOBOTO U3TYyUCHUMN.

Yuenuueckuit sxcnepumenm, navopamopnvie pabomul, npaKkmuxym.

N3yueHnne napameTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacripocTpaHeHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHETHOE pacpocTpaHEHHE CBETA B OJHOPOAHOM cpene. Jlyd cBera.

TodeuHblil UICTOYHUK CBETA.

Otpaxenue cBera. 3aKkOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUl B IIIOCKOM
3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKkOHBI TpPETOMIICHHS CBeTa. AOCOJIOTHBIM  TIOKa3aTelb
npenomiieHuss. OTHOCHUTENbHBINM MOKa3aTenb MpenomieHus. [IoCTOSHCTBO 4YacTOTBHI CBETa M
COOTHOILIEHHUE [UIMH BOJIH IIPHU MEPEX0JI€ MOHOXPOMATUUYECKOTO CBETA UYEPE3 IPaHMILy paszeia
JIBYX ONTUYECKUX CPEI.

Xon myueit B mpusme. [ucnepcus cera. ClokHBI cocTaB 0eloro cpera.

IIBer.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroia NoJIHOrO BHYTPEHHETO OTPaKEHUS.

CoOuparome U pacceuBaromve JuH3bL. ToHKas muH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKAsl CHJIa TOHKOW JMH3bI. 3aBHCHUMOCTh (DOKYCHOTO PacCTOSHUS TOHKOHU chepuueckoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTEIBHOIO TIOKA3aTENs IPEIOMIICHHUS.

®dopmyiia TOHKOM JIUH3BI. Y BETMUYEHHE, 1TaBAEMOE JIMH30M.

Xon ny4a, IpOLEAIero JUH3Y 01 IPOU3BOJIBHBIM YIIIOM K €€ ITIJaBHOM ONTHYECKON OCH.
[TocTpoenne n300pakeHN TOUKHU U OTpE3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U
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UX CHUCTEMAX.
Ontuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYECcKasi CUCTEMa.
[Ipenensl NpUMEHUMOCTH T€OMETPUIECKON ONITHKH.

BonnoBas onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBHS
HaOJI0ACHNSI MAKCUMYMOB U MHHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX KOTE€PEHTHBIX
HCTOYHUKOB. [IpuMeps! Ki1accudeckux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludppakunonHas pemérka. YciaoBUe HAOMIOJAEHHUS IJIaBHBIX
MaKCHUMYMOB IIPH MaJCHUN MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIMOHHYIO PEHIETKY .

[Tonspusanus ceera.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: OYKH, JIyINa, IEPUCKOIL,
¢doroanmapar, MHUKPOCKOI, INPOSKLIMOHHBIA amnmapar, HPOCBETICHHWE ONTHKH, BOJOKOHHAs
OITHKA, TU(PAKIMOHHAS PEeIIETKA.

Hemoncmpayuu.

3aKOHbI OTPAYKEHUS CBETA.

HccnenoBanue MpesoMIICHUs CBETA.

Habnronenune moyiHoro BHyTpEHHETO OTpaskeHus. Moziens CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IIyYKOB Y€pE3 IUIOCKONAPAIUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB HM300paKeHMH B JIMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmonenne  wHTepdepeHIMU  CBETa.

HaOmronenne 1BETOB TOHKHX IUIEHOK.

Habmronenue nugpakuuu ceera.

Nzyuenne nudpaxuuonnoil pemérku. Habmonenue

mudpakuonHoro cnekrpa.Habmonenne aucnepcun

CBeETa.

Habutoienue nonsipuzanuu cBera.

[IpumeHeHue MONSAPOUAOB S H3YUYCHHS] MEXAHWYECKUX  HaNpsHKEHUH.

Yuenuueckuir sxkcnepumenm, nabopamopusie pabomoi, npaxkmukym. zmepenue

ITOKAa3aTelIsl MPEeJIOMIICHHS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT BEIECTBa (Ha MPHUMEpe KUAKHX
JIUH3).

W3mepenune GpoKyCHOTro pacCTOSIHUS pacceuBaromux JuH3. [lonyuenue

n300pakeHus B CUCTEME U3 TIOCKOT0 3epKkaja U JuH3bl.Ilonyuenue

M300paKeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpyupoBanue TenecKkOnMueckux CUCTEM.

Hab6monenne nudpakmum, naHTEpGEPSHITNN U TTOJsIpU3auy cBeta. M3yuenue

MOJIAPU3ALlUU CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH AUANIEeKTpuKa.3yueHue

MHTEp(EPEHIINH JIA3epHOr0 U3JIyUYEeHUS Ha JBYX LIEJISX.

Habmronenue qucnepcuu.

Habmronenue u uccnenoBanue audpaxonHoro crekrpa.MizmMepenue

JUIMHBI CBETOBOM BOJIHBI.

[TonmyuyeHue crieKTpa U3JIy4eHHs CBETOAMOA IIPU OMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3nen 6. OcHOBBI cIeMAIBHOM TEOPUHM OTHOCUTEIHLHOCTH.

I'paHunbl IPUMEHMMOCTH KJIACCMYECKOM MeXaHWMKHU. IlocTynarel cnenuaabHOM Teopuu
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBaid. IIpeoOpasoBanust  Jlopenma. YcnoBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHM M COKpAIlEHUE
JUIMHBI.
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OHeprus 1 UMITyJIbC PENIITUBUCTCKON YaCTHIIBI.
CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PENATUBUCTCKOM YaCTHUIIbl. DHEPTUs MTOKOSI.
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TexHuueckue ycTpoicTBa M TEXHOJOTHYECKUE MPOLECCHI: CIyTHUKOBBICIPUEMHUKH,
YCKOPHTEIH 3apsKEHHBIX YaCTHLI.

YdeHu4ecKuil SKCIIepUMEHT, JIa00OpaTOPHBIE paOOTHI, IPAKTHKYM.

Omnpenenenue UMITyJIbCa U DHEpPruu PEIATUBUCTCKUX gactuy (o
¢dororpadusM TPEeKoOB 3apsIKCHHBIX YACTHUIl B MATHUTHOM T10J1€).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKynapho-601H06011 0yaiu3m.

PaBHOBecHOE TemyioBoe M3ilyuyeHHe (M3JIydeHUe aOCOJIIOTHO YEPHOIO Tela).
3akoH cmelenus Buna. ['nnore3a [1nanka o kBaHTax.

@OoTOHBL. DHEPrus U UMIYJIbC (HOTOHA.

®otorddexr. Omubiter A. I'. CroneroBa. 3akoHsl Gporodddexra. YpaBHeHne DWHIITEHHA
st porodddexra. «Kpacuas rpanuma» Gotorddexra.

JlaBneHue cBeTa (B 4YacCTHOCTH, MAABJICHHME CBeTa Ha aOCOJIOTHO MOIVIOLIAIOIIYI0 U
a0COTIFOTHO OTpaXkaroIIyto moBepxHocTh). OnbrTel [1. H. JIebenena.

BonHoBele cBoiictBa yactun. Bonuel ne bpoiura. [Inuna BosHbl ne bpoinsg u pasmepsl
o0iacTH JIOKaJIM3alMU JBHXKylleWcs vacTuubl. KopmyckynspHO- BOJIHOBOM — JTyaju3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIax.

Crnennduka n3mepenunii B Mukpomupe. CooTHomenus: HeonpeaenéHuocrei I elizendepra.

TexHuueckue yCTpoiCcTBa W TEXHOJIOTUYECKHE MPOIECCHI: CIIEKTPOMETP, (OTODIEMEHT,
(doToaTIMK, TYHHEIEHBIA MUKPOCKOII, COJTHEYHAs OaTtapest, CBETOAHO/.

Jemoncmpayuu.

®oTtodddeKT Ha yCcTaHOBKE C IMHKOBOM macTuHoi. MccnenoBanue

3aKOHOB BHEIIHEro GoTorddexra.

HccnenoBanue 3aBUCHUMOCTHU COTIPOTUBIICHUS MOJTyTPOBOIHUKOB OT
OCBEIIIEHHOCTH.

Cseronnoxa. Conueynas

Oarapesl.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

W3mepenune mnocrossHHOM Ilnmanka Ha ocHOBe HccienoBaHus — (Goroadgekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa 4epe3 CBETOAMOA OT HampsikeHus. Tema 2.

QDusuxka amoma.

OmnbITH IO MCCIEI0OBaHUIO CTpoeHus aToMa. [Inanerapuas mozaens aroma Pesepdopaa.

[Toctynatel bopa. M3nydenue u morjouieHne (GOTOHOB MPU MEPEXOAE aToMa C OJHOTO
YPOBHS SHEPTUU HA JPYTOM.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJ0poa.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue ceera. Jlazep.

TexHuyeckue yCcTpoicTBa U TEXHOJOTMYECKHE MPOLECCHI: CIIEKTpalbHbIHaHAIN3
(cnexTpockomn), Jlazep, KBAaHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens omnbita Pezepdopna. Habmronenue

JINHEMYaThIX CIIEKTPOB.

YcTpoicTBO U AeHCTBUE CUETUMKA HOHU3UPYIOIINX YacTUIl. OnpeeneHue

JUIMHBI BOJIHBI JIJA3€PHOTO U3ITy4YECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, RPAKMUKYM.

Hab6mronenune nmuaeitvaToro cekrpa.

UccnepoBanue cnekrpa pazpekKeHHOTO aTOMApHOTO BOJOPOAA M U3MEPEHUE MOCTOSHHOMN
PunGepra.
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Tema 3. @u3uka amomHnozo A0pa u 1eMeHMAaAPHbLIX YACHMUY,.

Hyxnonnas moxaens simpa I'eiizenbepra—MBanenko. 3apsn siapa. MaccoBoe 4HCIIO siapa.
H3oTomsI.

PannoaktuBHOCTB. Alb(ha-pacmian. DJIEKTPOHHBIN M MO3UTPOHHBIN OeTa- pacman. ['amma-
U3IIy4EeHHE.

3aKkoH paauoaKkTUBHOrO pacnaga. PamumoakTuBHbIE H30TONBI B mpupoae. CBoiicTBa
WOHU3HPYIOIIEro  M3JIydeHHs. BiusHue  paguMoakTUBHOCTM Ha  JKUBBIE  OPraHU3MBI.
EcrecTBennblii (hoH uznydenus. Jlozumerpus.

DHeprus CBSA3HM HYKJIOHOB B sape. Anepuble cuiibl. JlegekT Macchl aapa.

Anepubie peaknuu. Jlenenne wu cuHTe3 sAnep. SnmepHeie  peakTopbl. [IpobGiembr
YOPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHUS  SACPHOMU
SHEPIeTHUKHU.

Meroabl perucTpaliud M HCCIEIOBAHUSA dSJIEMEHTApHBIX dYacTHll. DyHIaMEHTAIbHbBIC

B3aUMOJICUCTBUS. BaprOHBI, ME30HBI U JIENTOHBI.

[Ipencrasnenue o CrannaptHoil Mmoaenu. KBapk-TiitoOHHast MOJIEb aIpOHOB.

®dusuka 3a npenenamu CtannapTHod Mojenu. TEéMHast MaTepust U TEMHAs! SHEPTUsl.

EauncTBO usnyeckoil KapTHHBI MUPA.

TexHuueckue yCcTpOHWCTBA M TEXHOJIOTMYECKHUE MPOIIECCHI: JTO3UMETp, Kamepa Buibcona,
SIIEPHBIM  pEaKTOp, TEPMOSACPHBIA peakTop, aroMHass Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadwHs.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

NccnenoBanue TpekoB yacTull (1o roToBbIM ¢otorpadusm). Mcenenopanue

pagnoakTUBHOTO (hOHA C UCTIONIB30BaHUEM Jo3uMeTpa.3ydyenue nornomenus oera-

YaCTHI] ATFIOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUH M ACTPOPUZNKH.

Dtanbl pa3BUTHs acTpoHOMUH. [IpUKIaHOE U MUPOBO33PEHUYECKOE 3HAUYECHUE ACTPOHOMHUH.
[TpuMeHuMOCTh 3aKOHOB (DM3UKHU JIs1 OOBSICHEHUSI IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Meroabl acTpOHOMHUYECKUX HccienoBaHuid. COBpPEMEHHBIE OINTUYECKHE TEJIECKOIbI,
PaZMOTENECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 38é31H0T0 HeGa. Co3Be3nust, SpKue 3BE3/bI, TUIAHETHI, UX BUIUMOE JIBHYKCHHE.

Conneynas cucrema.

Comuue. ConHevyHasi akTUBHOCTb. MicTounuk sHeprun CosiHIla 1 3BE371.

3BE3MbI, WX OCHOBHBIE XapaKTepUCTUKH. JlmarpamMma «CHEKTpaJIbHBIA KJlacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IMOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JIJIs
3BE31 IUVIABHOM  IOCJIENOBATENBbHOCTH. BHyTpeHHee crtpoeHume 3BE3n. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUU U 3BoJIOIMKM COJIHIIA U 3BE3/1. DTambl )KU3HU 3BE3]L.

Mueunsiii [Iyts — Hama ["anaktuka. [lonoxenne u nerxenue Connna B [Mamaktuke. Tumb
rayakTuk. PaguoramakTiuku u kBazapel. UEpHBIE ABIPHI B s/Ipax TaaKTHK.

Bcenennas. Pacummpenune Beenennoit. 3akon Xab66ma. Paz0eranne rajiakTuk.

Teopus boneoro B3peiBa. PenukToBoe usiyueHue.

Macmrabnass  ctpykrypa  Bcenennoil.  Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmionenuss 3BE&3mHOrOo HebGa  HEBOOPYXKEHHBIM  IJ1a30M C  HCIIOJIb30BAHHEM
KOMITBIOTEPHBIX MPWJIOKECHUNM JJI1  ONpEACNCHUS] TOJO0XKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be31usi CeBEPHOro MOJYyIIApUs U APKHUE 3BE3bI.

Ha6mronenus B reneckorn JIyHbl, TUTaHET, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUM.

Du3nYeCKHl MPAKTHKYM.
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CrniocoObl n3MepeHns GU3NYECKUX BEIMUYHMH C MCIIOJIb30BaHUEM aHAJOIOBBIX M IIM(POBBIX
M3MEPUTENIBHBIX NPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE H
OTHOCUTEJIbHBIE  MOTPEIIHOCTH  M3MEpeHHH  u3nueckux BenuuuH. OleHKa TIpaHMUIl
MOrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, WCCICIOBAaHUN 3aBUCUMOCTEH  (PU3UUYECKUX
BEJIMYMH, MPOBEpKa MPEAJOKEHHBIX THIOTE3 (BBIOOp M3 paboT, OMHMCAaHHBIX B TEMaTHUECKUX
paszzaenax «Y4eHU4eCKUi SKCIIEPpUMEHT, J1JaOopaTOpHbIE pabOThI, IPAKTHKYM»).

Oo6o0maronee MoBTOpeHME.

O06o0muieHne U cucTeMaTH3alMs COACPIKAaHUS Pa3leNoB Kypca «MexaHuKay,
«MonekynsipHas pu3NKa ¥ TEPMOIAMHAMUKA», «IINEKTpoauHaMuKa», «KomebaHus u BOJIHBI,
«OCHOBBI CHENMAJIBHONH TEOPHUH OTHOCUTENbHOCTHY, «KBaHTOBas Qu3uKay, «IJIEMEHTHI
aCTPOHOMHU U aCTPOPUIUKI.

Ponbp Qu3MKM M acTpOHOMUM B 3KOHOMHUYECKOH, TEXHOJOTHMYECKOM, COLMAIbHONH MU
THYECKON cdepax AesITeIbHOCTH 4YeJloBeKa, pOolb W MecTo (U3MKM M acTPOHOMMU B
COBPEMEHHOM HAy4YHOM KapTHMHE MHpA, 3HAYCHHE OIMCATEIbHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIIHOW U MIPOTHOCTHYECKON (PYHKIMI (PU3UIECKO TeopuH, poiib (pU3nmuecKor TeopuH
B (pOpMHUPOBAaHUM NPEACTaBICHUN O (U3NYECKON KapTHHE MHUpPA, MECTO (PU3UYECKOH KAPTHHBI
MUpa B 00ILIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUI O IPUPOJIE.

MexnpeameTrHblie CBA3H.

N3yuenne kypca ¢pusuku yriyonéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcss ¢ yU4ETOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMu MaTeMaTUKH, OWOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnvie nonamus, c6aA3aHHblE C UFYUEHUEM MEMOO06 HAYUHO20 NOZHAHUA:
SBJICHHE, HAyyHbIH (akT, rumoresa, (usnyeckas BEIWYMHA, 3aKOH, TEOPHs, HaOIIOJCHHUE,
JKCIIEPUMEHT, MOJEIMPOBAHNUE, MOJENb, U3MEPEHNE, TOTPEITHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adoparopusi.

Mamemamuka: pemieHre cucTeMbl ypaBHeHUl. Tpuronomerpudeckue QyHKIUU: CUHYC,
KOCHHYC, TAHIE€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO. BEKTOphl M HX
MIPOEKIIMM HAa OCH KOOPIMHAT, CIOKEHHE BEKTOpOB. IIpon3BojHBIE 3lIEeMEHTApHBIX (DYyHKIHUIL.
ITpu3Haku mo1o0us TPEYroIbHUKOB, ONpeeNIeHHEe TUIOIAAN IOCKUX (GUryp u oobéma Te.

Buonozua:. >nextpuueckue SBICHHUS B KUBOM Npupojie, KoieOaTesbHbIE ABM)KEHUS B
KUBOM  TIPUPOJE,  DKOJOTMYECKME  PUCKA  IpPU  IPOU3BOACTBE  DIIEKTPOIHEPIHH,
NIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYJKAIOLIEH Cpelbl, YJIbTpPa3ByKOBash JUarHOCTHKA B
MEIUIMHE, ONTUYECKUE SBJICHUS B )KUBOM IIPUPOJIE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKAs CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIITMUECKONW PEIIETKH, CHEKTPaIbHbBIN aHAIN3.

TI'eozpaghusa: marHuTHBIE TONIOCA 3€MIIM, 3AJIEKH MArHUTHBIX PyH, PoTOChEMKA 3eMHON
MMOBEPXHOCTH, cericMorpad.

Texnonozua. NpUMEHEHUE TTOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJIBUTaTEIb
SlkoOu, TreHepaTop TIEPEMEHHOr0 TOKA, HWHAYKIHOHHAs TIe4yb, JIMHUM 3JEeKTpolepeaady,
ANEKTPO/ABUraTENb, pajap, paAUONPUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBass JUAarHOCTHKA B TEXHUKE,

MIPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COHEYHasi OaTapes, CIIyTHUKOBBICTIPUEMHUKH,
siIEpHAst SHEPTETUKA U KOJIOTMYECKUE aCIEKThI €€ pa3BUTHUA.
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INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «dusnka» JOKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYAOLIMXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CHCTEMOH ILICHHOCTHBIX OpPHMEHTAluMd, IO3UTUBHBIX BHYTPEHHHX
yOex/eHuil, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTSIM POCCHUHCKOro  OOIIECTBa,
paciiipeH’e JKU3HEHHOI'O OIbITa M OIbITa JEATEIBHOCTH B IPOLECCE pean3allii OCHOBHBIX
HaIpaBJICHUN BOCIIMTATEIbHON AESITEIbHOCTH, B TOM YHCJIE B YACTH!

rpakIAHCKOI0 BOCIIUTAHUS:
¢ ChOPMUPOBAHHOCTh ~I'PAKJAHCKOM MO3MIMM  OOyyaromlerocss Kak akTHUBHOTO M
OTBETCTBEHHOT'0 WJIeHa POCCUICKOro 00IeCTBa;
¢ IPUHATHE TPAJULMOHHBIX OOLICUYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEH;

© TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpECax IPakAaHCKOro oOIIecTBa,

y4acTBOBaTh B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aIHH;

e yMEHHE B3aUMOJICHCTBOBaTb C COLMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HX

(GYHKIMSAMU ¥ Ha3HAYCHUEM;
© TOTOBHOCTH K TYMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHHUS:
¢ c(hOPMUPOBAHHOCTH POCCUICKON I'paskJaHCKON MIEHTUYHOCTH,IaTPUOTHU3MA;
¢ [ICHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHHCKUX
yU€HBIX B 001aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
¢ c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO ITOBEACHMUS,
 CITIOCOOHOCTh OLIEHMBATh CUTYallUI0 ¥ MPUHUMATh OCO3HAHHbIE PELICHUS, OPUEHTUPYSCh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B JESATEIBHOCTH
YYE€HOTO;
® OCO3HaHME JIUYHOTO BKJIJa B TIOCTPOCHHUE YCTONYUBOIO OYIyIIETO.
3CTETHYECKOr0 BOCIIUTAHUS:
®3CTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYas JCTETUKY HAay4HOIO TBOPYECTBA,
MpUCYLIET0 PU3NYECKON HayKe.
TPYAOBOI0 BOCIIUTAHUS:

e HTEpPEC K pa3IU4HbIM cdepaM MNpopecCHOHATBHOW NeATEIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3UKOM U TEXHHUKOM, yMEHUE COBEpIIaTh OCO3ZHAHHBIN BbIOOp OymyIiei
npodeccuu U peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC MIJIaHbL;

® TOTOBHOCTh U CIIOCOOHOCTH K O0pa30BaHUIO U caMO0OpazoBaHuIo B 001acTu (PU3MKU HA
MPOTSHKEHUH BCEH KU3HU.

JKOJIOTHYECKOr0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH IKOJOTHYECKONW KYJIBTYpPHI, OCO3HAHHE TI00aThbHOrOXapaKTepa
9KOJIOTUYECKHUX TTPOOIIEM;

¢ [UIAHUPOBAHUE U OCYLIECTBJICHUE ACUCTBUU B OKPYXKAIOLIECH CPele HAOCHOBE 3HAHUS
LIeJIEd YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

® paCIIMPEHUE OIBITA IEATEIIBHOCTU AKOJIOTMYECKON HANPABICHHOCTH HAOCHOBE
UMEIOIIUXCS 3HAaHUM 10 pU3MKe.

LEHHOCTH HAYYHOI'0 TO3HAHHUA:
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¢ CHOPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKU;

® OCO3HAHUE IIEHHOCTU HAYYHOH J1eATebHOCTH, TOTOBHOCTh B IPOIIECCEe U3yUeHHS (PU3HKH
OCYIIECTBIISITh MPOECKTHYIO M HCCIEIOBATENBCKYIO NEATEIbHOCTh HHINBUIYAIbHO U B
rpyIme.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE yHUBEPCAJIbHbIE YueOHbIe nelicTBusiba3oBbie
JOTHYecKHe NeHCTBUA:
® CaMOCTOSITEIBHO dbopMyIMpoBaTh U aKTyaJIu3upoBaTh npobemy,
paccMmarpuBath €€ BCECTOPOHHE;
® OIIPENICIATh 1IeNI JIeATENbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UXJIOCTHKEHUS;
® BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHBOPEUUS B  paccMaTpUBaeMbIX
(1)I/I3I/I‘-I€CKI/IX SBJICHUAX
e pazpabarbiBaTh IJIaH pPEHICHUS MPOOJIEMbl C yUETOM aHaIM3a MMEIOIIMXCS
MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYpPCOB;

® BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTD, OIICHUBATH COOTBETCTBHE
PEe3yIBTATOB IIEJISIM, OLIEHUBATh PUCKH TOCIEACTBUN AEATEIHLHOCTH;
® KOOPJIMHUPOBATH U BBINOJHATH paboty B YCJIOBHSX peanpHOro,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

® Pa3BUBATh KPEATHBHOE MBIILICHUE TTPHU PEIICHUH KU3HEHHBIX TTPOOIEM.

Ba3oBble uccienoBatelbcKne 1eiiCTBUS:

e BJIaJICTh HAYYHON TEPMUHOJIOTHEHN, KITIOYEBBIMU MOHITUSIMHA U METOIaMU(DU3HUECKON
HayKH,

® BJIaJIETh HABBIKAMH y4E€OHO-UCCIIEIOBATEILCKOW M MPOEKTHOM NEATETLHOCTH B 00IacTH
(bu3uKHU, CIMOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJ/IOB
pemieHus 3amad  (QU3NYECKOro COJEp)KaHWs, NPUMEHEHHUI0 pPa3jINYHBIX METOJOB
MO3HAHMS;

® BJIQJIETh BHJIAMH JIEATEILHOCTH 1O TOJYYCHUIO HOBOTO 3HAHMs, €r0 HWHTEPIIPETaIluH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYyAIUsAX, B TOM YUCIIE TIPH
CO37IaHUU y4E€OHBIX MMPOCKTOB B 00J1aCTH (HU3UKH,

® BBISIBJISITh TIPUUMHHO-CIICJICTBEHHBIE CBS3W M aKTyaJIM3WpOBaTh 3a/lady, BBIIBUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh AapryMEHThl IS  JOKa3aTelbCTBA CBOUX
YTBEPXKICHUH, 3a7aBaTh TapaMeTPhl U KPUTEPHUH PEILICHNUS,

® AHAJIU3UPOBATh IMOJYUYEHHbIE B XOJE€ pEHIeHUs 3a7aud pe3yJbTaTbl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE BHOBBIX YCIOBUSIX;

e CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 33/1aud B 00Opa30BATEIHHOM JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YUCHUU (DU3UKH,

e J1aBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

eyMETh  TIEPEHOCUTH 3HaHUS 1O (QU3UKE B  MPAKTHYECKYIO o0racTb
KHU3HEICSATEIbHOCTH;

® YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeil;

 BBIJIBUTaTh HOBBIE UJIEH, ITPeIaraTh OPUTMHAIBHBIE [TOAXO0/IbI U PEIICHHUS;

® CTABUTH MPOOIIEMBI U 33]Ia4H, JTOMYCKAIOIIHE ATbTePHATUBHBIC PEIIICHHUS.

Pabora ¢c unpopmanueii:

e BJIaJICTh HaBBIKAMU MOJyuyeHUs: HHGOpMaIuu (PU3NYECKOTO CONNEPKaHUs U3 HUCTOUHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh MOMCK, aHAJINU3, CUCTEMAaTU3aLUI0 U
MHTEPIpEeTAHNIO HHPOPMAIK Pa3TUYHbIX BUJIOB U (POPM MpeacTaBICHUS;
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e OIICHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

® ICIIOJIB30BATh CPEJCTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHHM KOTHHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHM3al[MOHHBIX 3ajad C
coOmrofieHreM TpeOOBaHWN IPrOHOMUKHM, TEXHHKH O€30MAaCHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHYECKHX HOPM, HOpPM HH(POPMAIMOHHON
0€30IaCHOCTH;

e CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCPXKAHUS B PAa3NIMYHBIX (opmarax ¢ ydéTom
Ha3HaYeHUS HMH(DOpPMAIMM W LEJICBOM ayJUTOPUH, BBHIOMpAas ONTHMAILHYIO (Gopmy
MIPEJICTABJICHMS U BU3yaN3alliu.

KomMyHHUKaTHBHBbIE YyHUBepCAJIbHbIe yueOHbIe TeHCTBHS:

® OCYIIECTBIIATH OOIIEHUE HA ypOKax (PU3UKU M BO BHE-YPOUHOU AEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMATYaTh KOH(IUKTHL;

e pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

¢ IOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U UHIUBUYAIbHONW PabOTHI;

¢ BEIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX MHTEPECOB M
BO3MOXKHOCTEH Ka)XKJI0T0 4JI€Ha KOJUIEKTHBA;

e [pDUHUMATh 1I€JIM COBMECTHOH JEATEIbHOCTH, OPIaHU30BBIBaTH U KOOPAUHHUPOBATH
NeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATh IUIAH JACUCTBUN, paclpenessTh PO C
yu€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aThpe3yIbTaThl COBMECTHOM pabOThI;

 OIICHHMBATh Ka4eCTBO CBOET0 BKJIAJa M KXJ0r0 yYaCTHUKA KOMaH/bI B OOIIUN pe3ysbTaT
0 pa3paboTaHHBIM KPUTEPHUSIM;

e [IpeyIaraTb HOBBIE NPOEKTHI, OLEHUBATh HJAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

® OCYLLECTBIISITh [IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHWE B PA3JIMYHBIX CUTYyalUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaK€HUE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble  yHuUBepcajbHble Yy4ieOHble  JelCTBUS
Camoopranmusanus:

® CaMOCTOSITEIbHO OCYILECTBIISATh MO3HABATENIbHYIO JIEATENBHOCTh B 001acTH (U3UKH U
aCTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PEIIEHUS PACUETHBIX M KAauE€CTBEHHBIX 3azady, IUIaH
BBITOJIHEHUS MTPAKTUYECKOH pabOThl C yYETOM HMMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHHI;

e 1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

e pacIIMpATh paMKU y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUN;

e JIeJIaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a
pelieHue;

e OIICHUBATh TPUOOPETEHHBIN OMBIT;

e c1I0COOCTBOBaTh ()OPMUPOBAHHMIO U TMPOSBIECHUIO J3pyIUIMU B obOiactu (pusmkwy,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOIHOHAJIbLHBIH MHTEJUIEKT: OLEHKY HOBBIM CHTyallMsiM, BHOCHUTb
KOPPEKTUBBI B 1eATeJIbHOCTh, OLCHHBATH COOTBETCTBHE PE3yJILTATOB LEJIsAM;

e BJIa/ICTh HAaBBIKAMU MO3HABATEILHOM pedieKcun Kak OCO3HAHUS COBEPIIAEMBIX AEUCTBUIM
Y MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

® ICIIOJIB30BaTh NPUEMBI pe(hICKCHHM ISl OLIEHKU CUTYalllH, BEIOOpA BEPHOTO PEILICHHUS;

® YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIECHUS 110 UX CHHKEHUIO;

e IPUHUMATh MOTUBBI M apTyMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

e I[pUHUMATH ce0s1, TOHNMasi CBOM HEJOCTATKH U JOCTOUHCTBA,
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e IPUHUMATh MOTUBBI M aPTYMEHTBI APYTHX MPH aHAJHM3€ PE3YJIbTATOB JCIATEIIbHOCTH;
e [IPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONIHOKH.
B nponecce NOCTUIKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTrpaMMbI I1O (1)I/I3I/IKC JJIA
YPOBHSI CpeIHEro o0mero o0pa3oBaHus y OOYYAIOIIUXCS

COBEpIICHCTBYETCS SMOLIMOHANBHBII UHTEIJIEKT, MIpeIIoJIararonuii
c(hOpMUPOBAHHOCTH:
e CAMOCO3HAHMS, BKJTFOYAIOIIETO CIIOCOOHOCTh MOHUMATh cBOE

HMOIIMOHAJBHOE  COCTOSHWE, BUAETh HANpaBICHUS  pPa3BUTHA  COOCTBEHHOMN
HMOLMOHAIBHOH cepsl, OBITH YBEPEHHBIM B cebe€;

e CaMOpeTyJIMPOBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJCHUE, CIOCOOHOCTH  AJaNTHPOBAaThCi K
HMOIMOHATBHBIM U3MEHEHHSIM U TPOSBIISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIM{, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHIO IeNTd U YCIIeXy,
OINITHMU3M, HHULIMATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

® OMIIaTHH, BKIIIOYAIOMIEH CIHOCOOHOCTH MOHMMATh ASMOIMOHAJIBHOE COCTOSIHHE IPYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBUIO H
COIEPEKMBAHHUIO;

® COLIMAITbHBIX HaBBIKOB, BKIIFOUAIOIINX CIOCOOHOCTH BBICTPAaUBAaTh OTHOLICHUS C IPYTUMH
JFOIbMH, 3a00TUTHCSI, TPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

[NPEAMETHBIE PE3VJIbTATBI

K kon1y o6yuenus B 10 knacce npenMeTHbIE pe3yabTaThl Ha YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpaxaTb c(OPMHUPOBAHHOCTH Y OOYUaIOLINXCS YMEHUI:

e [IOHMMAaTh pPOJb (QU3UKH B HSKOHOMHUYECKOH, TEXHOJIOTMYECKOH, HSKOJIOrMYECKOH,
COLMAJIBHONW M ATHYECKOU cepax NesTeTbHOCTH YeJIOBEKa, pojb U MECTO (PU3UKHU B
COBPEMEHHOM HAay4YHOU KapTHUHE MHDpa, 3HAYCHUE ONHUCATENIbHOM,
CUCTEMATU3HUPYIOIIeH, OOBSCHUTEIBHON M MPOTHOCTUYECKOW (YHKUMH (Pu3nyecKout
TEOPUH — MEXaHHKH, MOJIEKYJIIPHOH (U3UKU M TEPMOAMHAMHUKH, POJb (PU3UUECKOM
TeopuH B (YOPMUPOBAHUU MIPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA;

® pa3IUy4aTh yCJIOBUS MPUMEHUMOCTH MOJelied (PU3NUEeCKUX TNl U MPOLECCOB (SIBICHUMN):
MHEepLIHaJbHaAs CUCTeMa OTCYETa, aOCOJIOTHO TBEPJAOE TENO, MaTepUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOIHOE MajieHHe, abCONIOTHO yrpyras nedopManus,
abCOJIIOTHO ynpyroe 1 aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENH Ia3a, XKHUIAKOCTH
U TBEPIOTO (KPUCTAIUIMUECKOT0) TE€NA, UACAIBHBIN ra3, TOYEUHBIN 3aps]l, OJHOPOIHOE
AJIEKTPUYECKOE T0JIE;

e pa3nuyaTh YCJIOBHUS (TpaHUIBl, 0O0JACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIMH XapakTep (yHAAMEHTATbHBIX 3aKOHOB M OTPaHUYEHHOCTb
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® AHAJM3UPOBATh U OOBSACHATH MEXaHUUECKUE MPOIIECCHI U SBJIEHUS, UCIIOJIb3Ys OCHOBHbBIE
MIOJIOKEHUS. M 3aKOHbl MEXAaHUKH (OTHOCUTEJIBHOCTh MEXaHMYECKOIO JIBUKEHUS,
(dbopMysBl KHHEMATUKU PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpazoBanus [amunes s
CKOpPOCTH M NepeMelleHHs], 3aKoHbl HbroTOHA, MPUHIUI OTHOCUTENbHOCTH [ 'anuies,
3aKOH BCEMHUPHOTO TATOTEHHUs, 3aKOHBl COXPAaHEHMsS MMIIyJbca U MEXaHMYECKOH
SHEpPIUuu, CBsA3b PA0OTHI CHUJIIBI C HM3MEHEHHEM MEXaHHYECKOH HHEpPIuu, YCIOBHA
paBHOBECHsI TBEPAOIO Tela), P ATOM HCIIONIb30BaTh MAaTEMaTHUECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUS IMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NPeoOpa3oBaHUM
I"anunes;, BTOporo u Tperbero 3akoHOB HbBIOTOHA, 3aKOHOB COXpaHEHHUs HMITyJbca U



MEXaHUUYECKOM 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

® AHAIM3UPOBATh M OOBACHATH TEIUIOBBIC MPOIECCHl W SBJICHUS, HCIIOJB3YS OCHOBHBIE
nonoxkeanss MKT u 3akoHBI MOJEKYJISIpHOW (U3MKM M TEPMOAMHAMHUKHU (CBS3b
JABJICHUs UJICAJIBHOIO ra3a Co CpeAHEH KHHETUYECKON YHEPIUEH TEIJIOBOIO JIBHKCHUS
U KOHIICHTpAlME €ro MOJEKyJ, CBs3b TEMIEpAaTypbl BEIIECTBA CO CpEOHEH
KMHETUYECKOM JHEPrued TEIUIOBOIO JBMXKEHMS €ro 4YacTULl, CBi3b JIABJIICHMS
UICAIBHOTO Ta3a C KOHLEHTPALMEd MOJIEKYJd M €ro TEMIEpaTypoH, ypaBHCHHE
MenpeneeBa—Knaneiipona, nepBplii 3aKOH TEPMOJAUHAMUKH, 3aKOH

COXpaHEHHUsT DSHEPrud B TEIUIOBBIX MPOIECCax), TMpPU OTOM  HCIOJIb30BAThH
MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUSA IPUMEHUMOCTH YPaBHEHHUS
MenneneeBa—Knaneipona;

® AHAJTM3UPOBATH U OOBSACHATH JEKTPUUECKUE SIBICHUS, UCIIONb3YsI OCHOBHBIE TIOJIOKEHUS
U 3aKOHBl AJIEKTPOJAMHAMUKH (3aKOH COXPaHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH
Kynona, moTeHIMaJbHOCTh 3JIEKTPOCTATUYECKOIO IMOJs, HNPUHUUII CYNEpPHO3ULUN
AJIEKTPUYECKUX IOJIEH, IPY 3TOM YKa3bIBasi yCIOBUA NPUMEHUMOCTH 3aKkoHa KyiioHa, a
TaKKe MPAKTUYECKU BAKHBIC COOTHOIIEHUS: 3aKOHBI OMa Il ydacTKa Lenud U IS
3aMKHYTOH 3JeKTpuYecKoi nenu, 3akon J[xoyns—Jlenna, npaBuia Kupxroda, 3aKoHbI
Ddapagest 1715 IEKTPOIN3a);

® ONTUCHIBATh (DU3MYECKHE TPOIECCHl M SIBJICHUS, HCIOJIB3YS BEIWYUHBI TEPEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUJIA, MOMEHT CHUJIbI, JaBJICHUE,
MOTEHIIMAJIbHAs JHEPrus, KUHETHYecKas SHEprus, MeXaHuuyeckas »Heprus, pabdbora
CUJIbI, LEHTPOCTPEMUTEIIBHOE YCKOPEHME, CHUJa TSKECTH, CUjla YIOPYTrOCTH, CHIIA
TPEHUs, MOITHOCTh, SHEPTHSI B3aUMOJICUCTBUS Tea ¢ 3eMiIEi BOIM3U €€ TOBEPXHOCTH,
SHEprusi ynpyrou nedopmanuy MPYXUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs
TeMIeparypa Tena, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSS OSHEPrUs HJEATbHOTO
OJTHOATOMHOTO Ta3a, paboTa MIEANbHOTO ra3a, OTHOCUTENbHAs BIAKHOCTH BO3/yXa,
KIIJ waeanpHOro TEIUIOBOTO MABWTATENS; SJIEKTPUYECKOE II0JE, HANPSKEHHOCTh
BJIEKTPUYECKOTO TMOJIsI, HANPSHKEHHOCTH IMOJS TOYEHHOrO 3apsia MW 3apsSKEHHOTO
mapa B BaKyyMe€ U B JUIJIEKTPUKE, ITOTEHIMAN 3JIEKTPOCTATUYECKOrO I0JIs, PA3HOCTh
MOTEHIMAJIOB, MJIEKTPOABIKYILAsA CUJIA, CHUJa TOKA, HANPsHKEHUWE, MOIIHOCTH TOKA,
JJEKTpUYECKass €MKOCTh INUIOCKOIO KOHJIEHCATOPa, COIPOTHUBIICHHE YYacTKa LENH C
MOCIEAOBATEIbHBIM W MApAJUICIbHBIM  COCJAMHEHHUEM  PE3UCTOPOB,  DHEPTHUs
3JIEKTPUYECKOTO MOJII KOHAEHCATOPA;

® O0BSICHATH OCOOEHHOCTH TPOTEKAaHUS (U3UYECKUX SIBIICHUN: MEXaHUYECKOE JIBIKCHHE,
TEIUIOBOE JIBIDKEHHWE YacTHIl BEIEeCTBa, TEIJIOBOE paBHOBEcHE, OpPOYHOBCKOE
nBukeHne, AuQQys3us, HCIapeHne, KHUIEHWEe W KOHJCHCAlUs, IUIABICHUE W
KpUCTAJUIN3aLUs, HANpPaBJIEHHOCTD TEIUIONEpEIayH, JJIEKTPU3ALIUS Tell,
SKBUIIOTEHIMAJIBLHOCTD IIOBEPXHOCTH 3aPSKEHHOTO MMPOBOIHUKA;

¢ IPOBOJIUTH HMCCIIEJOBAHNUE 3aBHUCHUMOCTH OJHOW (DU3MYECKOW BEIHYMHBI OT APYTOil C
HCIOJIb30BAHUEM TIPSAMBIX H3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUpPOBaTh PE3yNbTATHI MOTYYECHHONW 3aBUCHUMOCTH (U3UYECKUX BEIUYMH B BHJIE
rpaguKkoB ¢ y4€Tom
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aOCOJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHHM, JIeJaTh BBIBOJIBI IO PE3YIbTaTAMUCCIICAOBAHUS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PM3MUECKUX BEIWYHMH, IPU ATOM BBIOMpATh ONTUMAIIbHBINA
MCETO/ I/I3MepeHI/I$I, OILICHHUBAThb a6COJIIOTHbI€ U OTHOCUTCIIBHBIC HOI‘peH_IHOCTI/I HpSIMBIX nu
KOCBEHHBIX U3MEPEHUI;

® IPOBOJIUTh OMNBITHI MO MPOBEPKE MNPEIJI0KEHHONM THUIIOTE3bl: IUIAHUPOBATH SKCIICPUMEHT,
COGI/IpaTB BKCHepI/IMeHTaJIbHyIO yCTaHOBKy, aHaJII/ISI/IpOBaTL HOJIy‘ICHHLIC peBYHBTaTBI n aceJjiaThb
BBIBO/JI O CTaTyCC HpGI[JIO)KGHHOfI THUITOTE3bI,

e cOOMIOATh TpaBWiIa OE30MacHOTO TpyJda MPU IMPOBEICHUHM HCCICIOBAaHUN B paMKax y4eOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO- HCCIEAOBATEIBCKONM M MPOEKTHON JESITCIBHOCTH C
HCIOJIb30BaHUEMHU3MEPHUTEIIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYTOBAHUS;

e pemiath pacy€THHIC 3a7add C SIBHO 3a/JIaHHON W HESBHO 3aJaHHOW (U3UYECKOW MOJCIBIO: Ha
OCHOBAaHUMU aHajM3a YCJIOBUA OOOCHOBBIBAaTh BBIOOp (PU3MUECKOW MOJENH, OTBEYAIOIIeH
TpeOOBaHUSM 3a/1a4d, NPUMEHATH (QOPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
(1)I/I3I/I‘-I€CKI/IX T€OpPII>i HpI/I HUCIIOJIB30BAHUUN MATCMATHUYCCKUX MCECTOLOB peIHGHI/Iﬂ 3ajaay,
HpOBOI{I/ITI) pvaéTLI Ha OCHOBAaHUM HMCIOIIUXCA MJaHHBbIX, aHaJII/IBI/IpOBaTB pesyanaTm nu
KOPPEKTUPOBATh METO/Ibl PEIICHUS] CYy4YETOM IOJIyYEHHBIX PE3YJIbTATOB;

e peliaTh KaueCTBEHHbIE 3a7auu, TpeOyrollue NMPUMEHEHHs] 3HaHUW W3 pa3HbIX pa3/elioB Kypca
¢bu3nKy, a TaKke MHTETpallMy 3HAHUK W3 JIPYTHX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA!
BBICTPaNBaTh JIOTUYECKYHO LEMNOYKY pacCyXJEHHHl C ONOpoll Ha U3Y4YEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTUHU (DU3UYCCKUE SBJICHHS;

® 1ICTIONIB30BATh TEOPETHUYECKHE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX MPUHIUIOB pPabOTHI
WU3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPONCTBU TEXHOIOTUYECKUX MPOIECCOB;

e IPUBOIUTH MIPUMEPHI BKJIa/la POCCUUCKHX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

OaHaJ'II/I3I/IpOBaTIa U ONCHUBATH ITIOCICIACTBUSA 6I)ITOBOI\/'I nu HpOH3BO}ICTBeHHOfI ACATCIIbHOCTHU
YeNoBeKa, CBA3aHHON ¢ (PU3MYEeCKUMHU MPOIecCaMu, C TTO3UINI YKOIOTHYECKON 0€30MacHOCTH,
MPEICTABICHUN O PAlMOHAIBHOM IIPUPOIOIOJIB30BAHUH, & TAKKE Pa3yMHOM HCIIOJb30BAHUU
JTOCTH>KEHHUM HAYKU U TEXHOJIOTUH ISl TaJTbHEUIIEr0 Pa3BUTHS Y€IIOBEYECKOT0 O0IIECTBa;

e IPUMEHATh Pa3NUYHBIE CIMOCOOBI PaboThl ¢ uHpoOpManuel (U3NMUECKOTO COACpPKAHHUSI C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUN, MPU 3TOM HCIIOIH30BATh
COBpeMEeHHBbIe MH()OPMAIMOHHBIC TEXHOJOTHH JUIsl TOWCKA, MEepepaboTKU U TMPenbsSBICHHS
y4eOHOM M Hay4yHO-TIONMYJSpHOW UHGOpPMAlUU, CTPYKTYPHUPOBAaHUS U HHTEpPHpPETALUU
nH(pOpMallUK, TOTYYEeHHOM M3 pa3IMYHbIX HMCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATh
MoJlydaeMyr0 HWH(OpMAIUI0 M OIIEHUBATh €€ OCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHUM, TaK U HA OCHOBEAaHATN3a UCTOYHUKA WH(OPMAIIUH;

 IPOSIBJISITh OPTaHU3ALMOHHBIE W TO3HABATENIbHBIE YMEHHUS CaMOCTOSITENILHOTO MPHOOpETEHUSs
HOBBIX 3HAHUH B TPOIIECCE BBHIMTOIHEHHUS TPOSKTHBIX M Y4eOHO-UCCIIEeI0OBATENBCKUX PadoT;

e paboTaTh B TPyMIE C HCIOJHEHHWEM pa3TUYHBIX COLHUAIBHBIX POJEH, IUIAHUPOBATH PAabOTy
TPYNIBI, PAIIMOHATBEHO PACIPENEIATh NEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJeKBATHO
OILICHMBATh BKJIAJ] KQXKJIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHUE PACCMaTPUBAEMOM TIPOOIEMBI;

 [IPOSIBIISITH MOTHBAIMIO K Oyaymieid mpodecCHOHANBHOW MeATENIbHOCTH MO CIEIHUATBHOCTSIM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.

K xonmy obyuenus B 11 kracce npeamerHbie pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE JOJDKHBI OTPasKaTh
c(hOpPMHUPOBAHHOCTD Y O0YYAIOIIMXCS YMECHHM:

® IOHUMATh POJIb (PU3UKU B IKOHOMHUYECKON, TEXHOJIOIMYECKON, COLMAILHON U ATHYECKOU cdepax
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JEeSITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKU B COBPEMEHHON HAayYHOW KapTHHE MHUPA, POJIb
aCTPOHOMHHU B MPAKTHYECKOHN JEATEIHHOCTH YEIOBEKa M JaJbHEUIIEeM HAyYHO-TEXHHYECKOM
pa3sBUTHM,  3HAYEHUE  ONMUCATENbHOM,  CUCTEMaTH3UpYlOIleH,  OOBACHUTEIBHOH U
IIPOrHOCTUYECKON (YHKUMN (U3NYECKON TEOpUH — 3IEKTPOAUHAMUKH, CIIEHUATIBHONW TEOPUU
OTHOCUTEIIBHOCTH, KBaHTOBOW (U3UKH, pOJb (PHU3MUECKOW TeopuH B (HOPMHUPOBAHUU
MPEJCTaBICHUNA O (U3UUECKOW KapTUHE MHUpPA, MECTO (U3NYECKOl KapTHHBI MUpa B 0OIIeM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJICTABICHUH O IPUPOJIE;

e pa3nuyaTh YCJIOBHS NPUMEHMMOCTH Mojened (U3MYECKHX TeJl U IPOLEcCOB (SBICHUN):
OJJTHOPOJIHOE 3JIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IOJIs, FapMOHHMYECKHE KojeOaHus,
MaTeMaTHYECKUH MAasTHUK, WJICATbHBIA TPYXHUHHBIA MAasTHUK, TapMOHHYECKHE BOJIHBI,
ujea’dbHbIl KoJeOaTeNbHBIH KOHTYpP, TOHKas JMH3a, MOJeJliell aTomMa, aTOMHOIO sjpa u
KBaHTOBOM MOJIEIIN CBETA;

e pa3nuyaTh YCJIOBUs (TpaHMIbl, OOJACTH) HPUMEHUMOCTH (U3NYECKUX 3aKOHOB, NOHMMATh
BCeoOImMii XapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCITOJIb30BaHMS YACTHBIX
3aKOHOB;

® AHAIM3UPOBATh M OOBSICHATH AIIEKTPOMArHUTHBIE MPOLECCH U SBJICHUS, MCIIONB3YSl OCHOBHBIC
TIOJIOKEHHST U 3aKOHBI DJIEKTPOAMHAMHUKU M CIIEIUAIBHONW TEOPHH OTHOCHUTEIIHHOCTH (3aKOH
COXPaHEHUs AJIEKTPUUECKOT0 3apsa, cuia Amnepa, cuia JlopeHua, 3aK0H JIeKTpOMarHuTHOM
uHAyKUIuY, npasuio Jlenna, cBa3p D/1C caMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUUYECKON IeNH CO
CKOPOCTBIO M3MEHEHHUS CWIbl TOKa, MOCTYJAaThl CHENHMaIbHONH TEOPHUM OTHOCHUTEIBHOCTH
OHHIITEHA);

® AHAIM3UPOBATh M OOBICHATH KBAaHTOBbIE MPOLECCHI W SIBICHUS, HCHOJB3Yys IOJOKEHHS
KBaHTOBOM (hn3uku (ypaBHeHHME DiHIITENHHA 111 GoTor(deKTa, nepBblil U BTOPON MOCTYJIAThI
bopa, npuHIUN CcoOTHOIIEHUS HeonpeaenéHHocTel ['eif3eHOepra, 3akoHBI COXpaHEHUs
3apsI0BOTO M MAacCOBOTO YHCENl W DHEPTHH B SIACPHBIX PEAKIHAX, 3aKOH PaTHOAKTUBHOTO
pacmaja);

e OMMCHIBaTh (U3MYECKHUE TMPOLECCHl U SBJIEHUS, HUCIHOJb3ys BEJIWYMHBI: HAMPsSKEHHOCTh
JIEKTPUUYECKOTO TOJIs, MOTEHLHUAN 3JIEKTPOCTATUYECKOrO TOJsl, Pa3HOCTh IOTEHIMANOB,
AJIEKTPOABIKYIIAS CHJIa, WHIYKIMS MarHUTHOTO TIOJsl, MarHUTHBIM IOTOK, cWia AMIepa,
WHIAYKTUBHOCTB, OJJIGKTPOABIDKYIIAS CHJIa CAaMOWHAYKUIWH, OHEPrHs MAarHUTHOTO IIOJIs
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, MTOJTHASI SHEPTUs, SHEPTHsI TIOKOSI CBOOOTHOM
YaCTHUIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YKMCIIO U 3apA[ s/1pa, YHEPIUs CBA3U A7pa;

® O0BSACHATH OCOOCHHOCTH TNPOTEKAaHUS (U3UUECKUX SBICHUNA: AJIEKTPOMArHUTHAs WHAYKIUS,
CaMOMHJYKIIHS, pe30HAHC, HHTEepepeHIIHsI BOJIH, AU(paKIUs, TUCTIepCHs, IOJTHOE BHYTPEHHEe
oTpaxkeHue, ¢orosnextpudeckuii s¢pdexr (porodaddekr), amppa- u Oera-pacmansl saep,
raMMa-u3JIydeHue saep, Gu3ndecKre MPUHIIHITEI CIIEKTPaIbHOTO aHaj3a U padoTHI Ja3epa;

e OTIpE/ICTIATh HAINPABICHHE WHAYKIUH MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHIIBI AMIlepa U
cuibl JIopeHna;

® CTPOUTH M300pakeHHUE, CO3/1aBaEMOE TUIOCKUM 3€pKaJiOM, TOHKOM JIMH30M, M paCCUMTHIBATH €ro
XapaKTePUCTHKH;

e [IPUMEHATh OCHOBOIIOJIATAIONINE aCTPOHOMHUYECKNE MOHATHUS, TEOPUU U 3aKOHBI I aHAlIu3a U
00BbsICHEHUs! (PU3MUYECKHX IPOLECCOB, MPOUCXOJAIIMX B 3BE3JaX, B 3BE3AHBIX CHCTEMax, B
MEXTaJaKTUIECKOU cpelie; ABMKCHUSI HEOSCHBIX TEJ, IBOJIIONHH 3BE3] 1 BeenenHoii,

¢ [IPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYMH C MCIOJB30BAaHHEM IPSIMbIX
U3MEPEHUH, IpU 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOTy4YEHHOU
3aBUCUMOCTH
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¢u3NYeCKUX BEIMYUH B BHJE I'PaUKOB ¢ YUETOM aOCOIIOTHBIX MOTPEHIHOCTEH M3MEpPEHHIA,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

 [IPOBOJMTH KOCBEHHBIE M3MEPEHUS! (PU3MYECKUX BEIMYMH, IPU 3TOM BBIOMPATH ONTUMAJbHBINA
METOJl M3MEPEHUs, OLIECHHBATh a0COJIIOTHBIE M OTHOCHUTEIBHBIC MOTPEIIHOCTH TNPSMBIX H
KOCBEHHBIX H3MEPEHUIA;

¢ [[POBOJIUTH ONBITHl IO TPOBEPKE MPEJIOKEHHOW TUIIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT,
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIM3UPOBAThH MOJIYYCHHBIE PE3YJIbTATHI U I€TaTh
BBIBOJI O CTaTyCE MPEJIOKEHHOW TUIIOTE3HI;

® OIIMCHIBATh METO/IbI ITOIYYECHHUS HAYYHBIX aCTPOHOMHUYECKHIX 3HAHUIA;

e coOMIOaTh MpaBuiIa OE30MIaCHOTO TPyZAa MPH MPOBEICHUU HCCICIOBAaHMH B paMKax ydeOHOTro
IKCIIEPUMEHTA, NPAaKTHKyMa M y4eOHO- MCCIEeNOBaTEIbCKOH W IMPOEKTHOM JAESTEIBHOCTH C
MCTIOJIb30BAHUEMHU3MEPUTEIFHBIX YCTPOUCTB M JJa00PaTOPHOTO 000PYI0BAHHS;

e pemiaTh pacuéTHBIC 337aYd C SIBHO 33JaHHOH M HESBHO 3aJaHHON (H3MUECKOW MOJENBIO: Ha
OCHOBAaHHMHM aHAJHM3a YCJOBUS BBIOMPATh (HU3MUECKHE MOJEIH, OTBEYAIOIIME TpeOOBaHUSIM
3a7a4M, MPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (H3MYECKUX TCOPHUit
MPHU HCIIOJI30BAaHMH MAaTEMaTHYECKUX METOJOB pEIIeHUs 3aaad, MPOBOAMTH pacuéTsl Ha
OCHOBAHMW HMMEIOIIMXCS JAHHBIX, aHAIM3HPOBATH PE3YJIbTATHI U KOPPEKTHPOBATH METOMBI
peLIeHuUs ¢ Y4ETOM MOyYEHHBIX Pe3yJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/aud, TpeOyIoIIne NMPUMEHEHUs 3HAHWH M3 pasHbIX Pas3[eNioB Kypca
¢bu3nKy, a TaKke MHTETpallMy 3HAHUN W3 JIPYTHX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAMBaTh JIOTUYECKYIO IIETIOYKY PpAacCyXJIEHHUH C ONOpoil Ha W3Y4YCHHBIE 3aKOHHI,
3aKOHOMEPHOCTHUHU (PU3NYECKUE SBICHUS;

® ICIIOJIb30BAaTh TEOPETHUUECKUE 3HAaHUSA Uil OOBSICHEHUS OCHOBHBIX MPHHLUIOB pPabOTHI
M3MEPUTENBHBIX TIPUOOPOB, TEXHUYECKHUX YCTPOMCTBU TEXHOJIOTHYECKUX MPOIIECCOB;

e IPUBOJIUTH MTPUMEPHI BKJIaJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AaHAJIM3MPOBATH U OLICHUBATH MOCIEICTBUS OBITOBOW U MPOU3BOJCTBEHHON AEATEIbHOCTH
YeJIOBEKa, CBS3aHHON C (PU3MUECKUMH MPOLIECCAMH, C MO3ULMHA IKOJIOTHUECKOM Oe301acHOCTH,
MIPEACTABJICHUHN O PAalMOHAIIBHOMIIPUPOIOIIOIB30BAaHUH, & TAKKE€ Pa3syMHOM MCIOJIb30BaHUHU
JOCTUKEHUMHAYKH U TEXHOJIOTUH JUIsl JaIbHEHUIIEro pa3BUTHS YEJI0BEYECKOTo OOIIECTBA;

e IPUMEHATh pa3IMYHbIe CHOCOOBl PaboThl ¢ uHpopManued (GU3MUECKOro COAEpKaHUs C
HCIIOJIb30BAHUEM COBPCMCHHBIX I/IH(l)OpMaIII/IOHHBIX TGXHOJ’IOFI/II\/'I, IIpu 3TOM HCIIOJIB30BAaTh
COBpPEMEHHbIE MH(POPMALIMOHHbIE TEXHOJIOTUH JUISI IOMCKA, NEepepadOTKU U TNPEeabsSBICHUS
yueOHOM M Hay4YHO-IOMYJISIpHOW HMH(OPMAILMM, CTPYKTYPUPOBAHUS M HWHTEpHpETaluu
I/IHCI)OpMaI_[I/II/I, HOJ'Iy‘-IGHHOfI N3 Pas3IMYHbIX HMCTOYHHKOB, KPUTHUUYCCKH aHAJIU3UPOBATH
MoJIy4aeMy0 HMH(OpMAallMI0O M OLIEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HaHUi, TaKk ¥ Ha OCHOBEAaHAIN3a HCTOYHHUKA HH(POPMALINH;

® [IPOSIBJISITH OPraHM3allMOHHbIE U IO3HABATEIbHbIE YMEHHS CaMOCTOATENBHOTO NMPUOOPETEHHS
HOBBIX 3HAHUI B IPOIIECCE BBHITOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIIeI0BATENbCKUX PaldoT;

epaboTaTh B TpyMINe C HCIOJIHEHHWEM pa3IMYHbIX COLMAIBHBIX poOJieH, IIaHMPOBaTh pPalboTy
IpynIibl, pallMOHAJIBHO paclpeACIdaTh ACATCIbHOCTh B HCCTAHAAPTHLIX CUTYALUAX, aICKBATHO
OLIEHUBATh BKJIAJ KAXKI0TO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE PACCMATPUBAEMOM TPOOIIEMBI;

¢ [IPOSIBIIAITh MOTHBALMIO K Oynynied npogeccHOHanbHOM AEATENBHOCTH IO CIELUATbHOCTAM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.



¢ TEMATHUYECKOE IIJIAHMPOBAHMUEL0 KJIIACC

Ne KoJIn4ecTBO 4acoB
n/n HanmeHnoBaHue pa3jie/ioB U TeM
MPOrpaMMbI Bceero Kour HpaRanec
poJsb KHepadoThl
Hble
pado
ThI
Pa3znen 1. HAYYHBIN METO/] TIO3HAHUWSI ITIPUPO/IBI
11 Hayunslit MeTO MO3HAHUSA TPUPOLBI 6
Hroro mno pazaeny 6

Paznea 2. MEXAHUKA

2.1 Kunemaruka 10 1

2.2 JlnHamuka 10

2.3 Craruka TBEpOro Tena ) 1

2.4 3aKOHbBI COXPAaHEHUS B MEXaHUKE 10 1
Hroro mo pazaeny 35

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 TepmonnHamuka. TennoBble MalIMHbI 20 1
33 ArperaTHble cOCTOHUS BenlecTBa. Pa3oBbie 14 1
epeXOo/Ibl
Hroro mo pazaeny 49
Paznen 4. JJIEKTPOANHAMUKA
4.2 [TocTOSHHBIN AJIEKTPUUECKHI TOK 24 1
4.3 Toku B pa3IiuHBIX cpeaax 6 1
Hroro mo pazaeny 54
Paznen 5. PUSHUECKHAN MPAKTUKYM
5.1 Ouznyeckuil MpaKTUKyM 16 1 16
Hroro no pazneny 16
PesepsHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 10 16
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaudecTBO 4acoB

Ne m/m NporpaMmel Bcero Konr Mpax
POJIbH | THYeEC
bie KHe
pador | padGor
bl bl

Pa3nen 1. JIEKTPOJANHAMUKA

11 MaruauTHoe nosie 14 1
1.2 DJIEeKTpOMarHuTHask UHIyKLIHs 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanunyeckue KoebaHus 10
2.2 DneKTpOMarHUTHBIE KOJIEOaHUS 15
53 MexaHHUYECKUE U DIIEKTPOMArHUTHBIC 10 1
BOJTHBI
24 Onrtuka 25 1
Hroro mo pazneny 60
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
3.1 OcuoBel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOTHOBOH yalin3m 15 1
4.2 ®dusnka aTomMa 5
4.3 ®U3MKa aTOMHOTO S/Ipa U DIEMEHTApHBIX [0
Hroro mo pazueny 25
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU
5.1 DeMeHTHl aCTPOHOMUU U acTPO(YU3UKH 12
Hroro no pazneny 12
Pa3zaen 6. PUSHUECKHM TPAKTUKYM
6.1 Du3nIECKUil MPAKTHKYyM 16 16
Hroro no pazneny 16

Pazgea 7. OBOBIIAIOIIEE IIOBTOPEHHUE
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Cucremaruzanus u 00001IeHue
[IPEIMETHOTO COJICPYKAHMS U OIbITa

7.1 3 15
NeSITeTbHOCTH, IIPHOOPETEHHOTO TIPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Uroro no pazgeny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




