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@enepanibHasi pabouasi mporpamMma Mo yueOHoMy mnpenmery «®Pusnka» (6a30BBIN
ypoBeHb) (mpeameTHas oOnactb «EcTecTBEeHHO -HaydHble TPEAMEThI»)  BKIIOYACT
NOSICHUTENIbHYIO 3aIlUCKy, COJep)KaHue OO0yueHus, IUIaHUpYeMble pe3yJbTaThl OCBOCHUS
IporpaMMebl Mo (hU3HMKe, TeMaTHUYeCKOe TUIAHUPOBAHUE.

[TosicHuTenbHas 3amucka OTpa)kaeT oOIIMe IeNd W 3aJadyd  U3y4YeHHs] (PU3HKH,
XapaKTEePUCTUKY TICHXOJIOTUYECKUX MPEANOCHUIOK K €ro M3Y4YEeHHIO O0YyJaroIIUMUCS, MECTO B
CTPYKType Yy4eOHOro IUTaHa, a TaKXe IMOAXOJbl K OTOOpY CONepKaHUs, K ONpeAesICHUIO
TUTAHUPYEMBIX PE3yIIbTaTOB.

Conepxanue 0OydeHHS] PacKpBIBAECT COJEPKATENbHBIC JIMHUH, KOTOPBIC MPEIaratoTcs
JUTs1 0053aTEIFHOTO U3YUEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPETHEro O0IIero 00pa3oBaHusl.

[Tnanupyembie pe3ysbTaThl OCBOEHUSI MPOrPaMMbI N0 (PU3UKE BKIIOYAIOT JIMYHOCTHEIE,
MeTamnpeIMeTHbIE Pe3yJbTaThl 32 BECh IEpUOJ OOyYEeHHS Ha YPOBHE CpEAHEro oOIero
o0pa3oBaHus, a TAKKe MPEAMETHBIE JOCTHKEHUS 00yUaIOIIETOCs 32 KaX bl T0J] 00yUeHUsI.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKEHUW U TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
obOpazoBatenbHOM Tporpammebl, mpeacTaBieHHbIx B BPI'OC COO, a Takke ¢ ydéroMm
dbenepanibHON pabodeil mNporpamMmbl BOCHHUTAHUS W KOHIICTIMU TIPENoJaBaHusi y4eOHOTrO
npeamera «®dusuka» B oOpa3oBaTenbHBIX opranm3anusx Poccuiickoit = ®Deneparum,
peaM3yIOINUX OCHOBHBIE 00pa30BaTeNbHbIC MPOTPAMMBI.

ConmepxaHue TporpaMMmbl 1Mo (M3UKE HAIMpaBiIeHO HAa (OPMUPOBAHUE ECTECTBEHHO -
HAYYHOW KapTUHBI MUpa OOydYaroImUXCs Mpu oO0ydeHUM ux (usmke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JESITENIBHOCTHOTO Tmoaxoaa. lIporpaMmmMa 1o (U3HKE COOTBETCTBYET
tpeboBanusiM ®I'OC COO k muaHUPYEeMbIM JHUYHOCTHBIM, NMPEAMETHBIM M METANpPeIMETHBIM
pe3ysbTaraM O0ydYeHHs, a TaKXKe YYHUTHIBAET HEOOXOIUMOCTh PEaH3aIlUU MEXKIPEIMETHBIX
CBsi3el (PUBHMKHU C €CTECTBEHHO - HayYHBIMU Y4YEOHBIMHU TpenMmeTamMu. B Hell ompenensroTcs
OCHOBHBIC IIEJTM M3Yy4YeHUs (PU3MKK HA YPOBHE CpPEHEro oO0IIero o0pa3oBaHuUs, MIIAHUPYEMbIE
pe3yibTaThl OCBOCHHUSI Kypca (DHM3WMKHU: JUYHOCTHBIC, MeETalpeIMEeTHbIE, TpeAMETHbhIC (Ha
06a30BOM ypOBHE).

[Iporpamma o hu3uKe BKIIOYACT:

e [UIAHMpPYEMBIE Pe3yJIbTaThl OCBOEHUs Kypca (Pu3MKH Ha 0a30BOM ypOBHE, B TOM
YHCJIe IPEIMETHBIE Pe3yIbTaThl IO T0JIaM O0YUYCHHS;
e cojepxaHue yuyeOHoro mpeamera « Du3ukay.

[Iporpamma 1o ¢Qu3uke MOXKET OBITh HCIIOJB30BAaHA YUYUTEISIMH KaK OCHOBA JIsI
COCTaBIIEHUsI CBOMX pabounmx mporpamMm. Ilpm paspaborke pabouedi mTporpaMmbl B
TEMAaTUYEeCKOM IUJIAHUPOBAHUU JOJKHBI OBITh YYTEHBbl BO3MOXXHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX  (MUQPOBBIX) 00pa30BaTENbHBIX  PECYpCOB,  SBISIOMUXCS  y4eOHO -
METOJIMYECKUMHU MaTepuaiaMu (MyJIbTUMEIUHHbIE MPOrpPaMMBbl, 3JEKTPOHHbIE YYEOHUKH U



3aJlayHUKH, SJCKTPOHHbIE OMOIMOTEKH, BUPTYyallbHblE J1a0OpaTOpUH, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIMK  IU(GPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEATU3YIOIIMMHU JIUJAKTUYECKHE
BO3MOXXHOCTH HH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COJep>KaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00Opa30BaHUM.

[Iporpamma 10 (uU3MKE HE CKOBBIBAET TBOPYECKYI0 WHHUIIMATUBY YUHUTENEH U
NPEIOCTABISIET BO3MOXHOCTb JUIS pealld3alliil  Pa3UYHbIX METOAMYECKHX IMOAXO0/J0B K
opranu3zanuu ooydeHus: (pU3MKe MpU YCIOBUM COXPAaHEHHUs 005A3aTeNbHON YacTU COIepKaHUs
Kypca.

®du3uka Kak Hayka O HauOoljiee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYyINAas B KauecTBE
y4eOHOro TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHM 00
okpyxatomeM mupe. LlkonpHbIN Kypc (U3HKK - CHCTEMOOOpa3yIOImUi Il €CTeCTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MMOCKOJIbKY (hU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, Owonormeit, Qusnueckoil reorpadueii M acCTPOHOMHUEH.
Hcnonp30BaHMe W aKTUBHOE NpUMEHEHHE (U3MUECKUX 3HAHUN OIpeAeNseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA,
MOJIyYE€HUs HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBaAMHM U Jpyrux. M3ydenue ¢usuku
BHOCHUT OCHOBHOM BKJaJ B POPMUPOBAHUE €CTECTBEHHO-HAYYHON KAPTUHBI Mupa
oOy4Jaromuxcsi, B (OPMUPOBAHME YMEHUI TPUMEHATh HAY4YHBII METOJ MO3HAaHUS NpU
BBITIOJITHCHUU UM YYEOHBIX UCCIICTOBAHUM.

B ocHOBY kypca ¢u3uKu 711 ypOBHS CPEAHETO 0OIIETO 00pa30BaHUs MOJOXKEH PsII UACH,
KOTOpbIE MOKHO paccMaTpyBaTh KaK MPHUHIIMIIBI €r0 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS JJOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIOUAET KaK BONPOCHI KJIACCUYECKOH, TaKk U
COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUY ¢ HEl MaTepuain Kypca GU3MKu 00beTMHEH BOKPYT
dusznueckux teopuil. Bemymmum B Kypce sBiseTcs (opMHpOBaHWE TMPEACTABICHUNU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeaoyaracT UCIoiIb30BaHUE TYMAaHUTAPHOIO
noTeHIana GuU3nIeckon HayKH, OCMBICIIEHUE CBS3H Pa3BUTHUS (U3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMH, HPABCTBEHHBIMH U KOJIOTHYECKUMHU ITPOOIeMaMH.

Hoes npuxnaonoii nanpaenrennocmu. Kypc Gu3MKM TpenanosiaraeéT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHMUYECKMX M TEXHOJIOTMYECKUX MPWIOKEHUN H3YyYEHHBIX TEOpPUl U
3aKOHOB.

Hoes »sxonocuzayuu peamuszyeTcss MOCPEICTBOM BBEJEHUS 3JIEMEHTOB COJEp)KaHUs,
NOCBAIIEHHBIX SKOJIOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHH, a TaKKe 00CYy X IAeHUs MPoOJIeM pariiOHAIBHOTO MTPUPOIOTIONb30BAHUS
Y 3KOJIOTUYECKOM 0€30M1aCHOCTH.

CTepXKHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpenHero olmero oOpa3oBaHHS
ABISIIOTCS (pu3nueckue Teopuu ((HOpMUpOBaHME TMPEICTABICHUH O CTPYKType IMOCTPOCHUS
¢usnueckoit TeopuH, podaM (PyHAAMEHTAIBHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX
IPEJICTABICHUSAX O MPUPOAE, FPAHUIIAX TPUMEHUMOCTU TEOPUH, JJI ONUCAHUS €CTECTBEHHO -
HAYYHBIX SIBJIEHUH U MPOLIECCOB).



CurcTeMHO-1eATEIbHOCTHBIN MOAX0/ B Kypce (DU3HKHU pean3yeTcs MPEeXkae BCEro 3a CUET
OpraHu3aluy 3KCIEPUMEHTAIbHOMN JesATeNIbHOCTH o0yyatomuxcs. i1 6a30Boro ypoBHs Kypca
($U3MKH - 3TO HMCIOJIb30BaHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
7a00paTOpHBIX paboT, KOTOpble B mporpamme mo ¢Gu3uke OoObEeIUHEHBI B OONIUN CIHCOK
YUYEHUYECKUX MPAKTUYECKUX padoT. BhieneHue B yKa3aHHOM IEepedHe JabopaTopHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJII M OLIEHKH, OCYIIECTBISETCS YYacTHHUKaMU OOpa3oBaTEIbHOIO
npolecca UCX0s U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHalIeHUs kKaOuHeta ¢pusuku. [Tpu sTom
oOecrieynBaeTcsl OBNaJieHHEe OOYyYarOIIMMUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHMS,
UCCJIEIOBAHUSl 3aBHCUMOCTEH (DU3MYECKMX BEJIMYMH M IOCTAHOBKY OIIBITOB IO IPOBEPKE
NPEITIOKEHHBIX THITOTES.

Bbonbiioe BHUMaHUE yenseTcs PelIeHuI0 pacu€THBIX U Ka4yeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL paCUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 3aJaHHON (PU3MYECKON MOJIEIIbIO,
MO3BOJISIIONINE MPUMEHSITh M3YYECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3felna
Kypca, Tak U UHTETpUpPYsI 3HAHUS U3 Pa3HbIX pa3fenoB. lJig KaueCTBEHHBIX 3a7a4 PHOPUTETOM
SBIIIOTCS 3aJaHUsl Ha OOBSICHEHHE TNPOTEKaHUsA (PUIUYECKUX SBICHUN U TMPOLIECCOB B
OKpY Xalolel XKu3Hu, TpeOyromue BbIOOpa (QU3MUYECKON MOJenH ISl CUTyallud TpPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBaHuamu DPI'OC COO K MarepHabHO-TEXHHUYECKOMY
oOecrieyeHn0 y4eOHOTO Tpoliecca 0a30BbI ypoBeHb Kypca (DM3UMKM Ha YPOBHE CpPEIIHEro
oOuiero oO6pa3oBaHusl JOHKEH U3Yy4aThbCsl B YCIOBHUSX MPEIMETHOTO KabMHETa (PU3MKHU WIIH B
YCIIOBUSAX HWHTEIPUPOBAHHOIO KaOMHETa TMPEJMETOB €CTECTBEHHO -HAay4yHOro MLukia. B
KaOuHeTe (PU3UKU JOJIKHO ObITh HEOOX0UMOE JIabopaTopHOE 000PYAOBAHHE JIJISl BHITOJHEHUS
yKa3aHHBIX B MPOTpaMMe Mo (GU3NKE YICHUIECKUX MPAKTHICCKUX PabOT M IEMOHCTPAIIHOHHOE
000opy10BaHMUE.

JeMoHcTpamonHoe obopyaoBaHue ¢GOpPMHUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAaIbHOW JOCTaTOYHOCTH U 00€CIeUnBaeT MOCTAHOBKY NMEPEUNCICHHBIX B MporpaMMme 1o
¢u3MKe KIIOYEBBIX JAEMOHCTpAIMil Ui UCCIEIOBAaHUS M3yYaeMbIX SIBJICHUN U MPOIECCOB,
IMIIUPUYECKHUX U (PyHITaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopatopHoe 000pyIOBaHUE AJIsi YUEHWYECKUX MPAaKTHUECKUX padboT dopMupyercs B
BUJIE TEMAaTHMYECKMX KOMIUIEKTOB M oOecreunBaeTcss B pacuéTe OJHOrO KOMIUJIEKTa Ha JBYX
oOyuaromuxcsi. TeMaThyeckue KOMIUIEKTBI JIabOpaTOPHOTO OOOPYNOBaHUS JOJKHBI OBITh
NOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX Ja00paTOpHil.

OCHOBHBIMH LIEJISIMH U3Y4eHUS (PU3UKH B 00111eM 00pa30BaHUM SBIISIOTCA

dopmupoBaHHEe HHTEpeca U CTPEMJICHHS OOYyYalOUIMXCS K HAyYHOMY H3YYEHHUIO
NPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTAaBICHHMA O HAYYHOM MeETOJe TO3HaHMA © (HopMuUpOBaHUE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KaIOIIUM SIBIICHUSIM;

dbopMUpoBaHHEe HAyYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa M3y4YEHHUs OCHOB CTPOEHUS
MaTepud U (HyHIAMEHTAILHBIX 3aKOHOB (DU3UKH;

dopmupoBaHre YMEHUN OOBACHATH SBICHHS C MCHOJIH30BaHHEM (U3NYECKUX 3HAHUNA H
HAYYHBIX JJOKa3aTeIbCTB;

dbopmupoBaHHe TPEACTaBICHUN O PO (U3UKH IS Pa3BUTHUSL IPYTHX €CTECTBEHHBIX



HAyK, TEXHUKU U TEXHOJIOTHII.

JlocTrkenue 3TUX Iiesield 00ecreynBaeTcsl pelIeHueM CIEIyIONIMX 3alad B Mpollecce
u3y4eHHs Kypca (U3UKU Ha YPOBHE CPEAHEro O0IIero 00pa30BaHMUs:

e [pUOOpPETEHHE CHCTEMBbl 3HAHUN 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIIOYAs MEXAHUKY, MOJEKYJIAPHYI (PU3UKY, JNEKTPOAUHAMHKY, KBAHTOBYIO
(U3HKY U AIEMEHTHI aCTPOPU3UKHY;

e (opMupoBaHUE YMEHUH MPUMEHITh TEOPETUIECCKHIE 3HAHUSA I OOBICHEHUS (PUINIECKIX
SIBIICHUH B TIPUPOJIE U JUTSI IPUHITHSA MPAKTHUECKUX PEIICHUH B MOBCETHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB PEIIECHUS Pa3IMYHbIX 3a/1a4 C SIBHO 3a/IaHHON (PM3HUECKON MOJIETBIO,

® 33/1a4, OJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/laHue (PU3UUECKON MOJIENH, aJIeKBAaTHON

YCIIOBUSM 3a/1auHu;

e [OHMMaHUE (UIMYECKHX OCHOB M TPUHIUIOB JCHCTBHS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSIHUS Ha OKPY>KAIOIIYIO CPELy;

® OBJAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUTAHMPOBAHUS M TPOBEACHUS (U3HMUECKHUX
HKCIIEPUMEHTOB, aHaJU3a U WHTEPIpeTaluu WHHOPMALIUU, OTPEEICHHS TOCTOBEPHOCTH
MOJIy4E€HHOT'O PE3yJIbTaTa;

® CO3/IaHWE YCJIOBUM ISl PAa3BUTUS YMEHUW MPOEKTHO -HCCIEA0BATEIBCKOW, TBOPUYECKOM
NESITENIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE CpeIHEro oOuiero oopazoBaHUS
orBogutcs 103 yaca.

[Ipennaraemblii B mporpamMme 1o (U3MKE MepedyeHb JIA0OPAaTOPHBIX U MPAKTUYECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUUTENb JIeTIaeT BHIOOP MpoBeAeHUS 1a00paTOpHBIX padoT
Y ONBITOB C Y4ETOM MHAMBHIYaTbHBIX 0COOEHHOCTEH 00yYaromuxcs.

JIrobas paGodasi mporpamMma J0JKHA MTOJTHOCTBIO BKJIIOUYATh B ce0s colepkaHue JaHHOMN
POTrpaMMBbI IO (hU3HKE.

B orgenbHbIX chnyuasx Kypc (usumku 6a30BOTO YPOBHS MOXKET U3ydaThcsi B 00BEME,
KOTOPOM HCHOJIB3YIOTCS YUUTEIEM JUIsl M3yUEHHsI BOIIPOCOB, TECHO CBSI3aHHBIX C BHIOpPAHHBIM
npodunem oOydeHHs, W yBeIMYMBaeTCs ydeOHas Harpy3ka, OTBOJMMAas Ha H3y4eHHUE
MEXaHHUKH, MOJEKYJSIpHOH (U3MKKM U DIIEKTPOJAMHAMHKH, 32 CUET paclIMpeHus 4Yuclia
7abopaTopHbIX pabOT KCCIIEIO0BATENBCKOTO XapakTepa M YPOKOB PEIICHHsS] KauYeCTBEHHBIX U
pacYETHBIX 3a1a4.



COJAEPKXAHUE OBYYEHUA

Pasznen 1. @u3uka U MeTOAbI HAYYHOI' 0 TO3HAHMSA
®usnka - Hayka o npupoge. Haydunesle meTonbl Mo3HaHUSA OKpyXKaromero mupa. Posb
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE MTO3HAHUS TPUPOABl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pusndeckux siBieHU U nporneccoB. Hayunsle runoressl. @usndeckue
3aKOHBI U TeOpUH. ['paHUIIbI NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [ [pUHIIMI COOTBETCTBUS.
Ponp m Mecto ¢u3uku B (OpPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTUHBI MHUpa, B
IIPaKTHYECKOU IEATEIIBHOCTH JIOJICH.
Jlemoncmpayuu
AHanorossle U IUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka Tema 1. Kunemamuxa

Mexannueckoe aBrKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOro nABWKeHHs. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpelaHsAsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHON TOUYKH, UX MPOEKIIMU HA OCH CHUCTEMBbI koopauHaT. ClokeHue nepemMenieHui u
CJI0’KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPsSMOJIMHEHHOE ABMXKeHUE. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIIICHHS MaTePHUaTbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majgieHue. Y CKOpeHUEe CBOOOIHOTO MaICHUS.

KpuBonuneitHoe paBumxeHue. J[BMKEHHME MATEpUATbHOM TOYKH 10 OKPYKHOCTHU C
IIOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEWHass CKOpocTh. llepuon u
yacToTa oOparieHus. [{eHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHu4eckue yCTpPOWCTBA W TNPAKTUUYECKOE TMPUMEHEHHE: CIUIOMETpP, JBIKCHHE
CHapSIOB, IIEMTHBIC U peMEHHBIC MEepeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHHUS.

[TpeobpazoBanue IBUIKEHHUI ¢ UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pekKEHHOM MPOCTPAHCTBE.

HabGmonenue nmkenus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaICHHUS.

HamnpaBnenne ckopoctu npu ABMIKEHUU 110 OKPY>KHOCTH.

Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yueHne HepaBHOMEPHOIO JIBHXKEHUS C LEJIBbIO ONPEAEIICHNS] MTHOBEHHON CKOPOCTH.

UccnenoBaHne  COOTHOLIEHWS ~ MEXAY  IYTSIMH,  IPOWJEHHBIMM  TEJIOM 34
MIOCJIE/IOBATENIbHBIE PABHbIE IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHUH C
Ha4yaJbHOUW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBU)KEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

N3yuenue nBuxkeHus tena, OpOIIeHHOro FrOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuanun orHOocutenbHOCTH [amwtes. Ilepswii 3axkoH Hrerotona. MHeprumanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepnio3unuu cui. Btopoit 3axkon Hprorona st
MaTepHaIbHOM TOUYKH. Tpetnil 3aKkoH HproTOHA 119 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoOTO TsroteHus. Cuna tsoxectu. Ilepas kocmuueckas ckopocts. Cuina

ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenusi (mokosi, ckojbkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUS U cuia TpeHus nokos. Koagpuuuent tpenus. Cuina conpoTUBIEHUS
IpU JIBUKEHUU TeJla B KUAKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPAOTO TENA.

MoOMEHT cuiibl OTHOCHTENBHO OCH BpamieHus. llnedo cunbl. YciaoBust paBHOBECHS
TBEPAOIO Tena.

TexHnuyeckue yCTpoOHCTBA M NPAKTUYECKOE MNPUMEHEHHUE: MNOIIINIHUKY, IBUKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHMEe MHEPUHH.

CpaBHeHME Macc B3aMMOJEHCTBYIOIINX TEJL.

Bropoii 3akon HeroTona.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHJIbl YIIPYTOCTH OT AepopManuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABbEME U MTA/ICHUH.

CpaBHeHUE CHJI TPEHHS TOKOS, KAUE€HUS U CKOJIbKEHUS.

VYcnoBust paBHOBecust TBEpAOro Tena. Bunbl paBHOBecHs.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yuenue npukeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U PE3MHOBOM
obpasiie, oT ux aedpopmariiu.

UccnenoBanue ycnoBuil paBHOBECHs TBEPJOTO TeJa, UMEIOIIETO OCh BpallleHHUS.

Tema 3. 3akoust coxpanenus é mexanuke

Nmmynsc MaTepuanbHON TOUKH (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. IMIyIIbC CUITIBI U
M3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAHEHMs UMITyJIbca. PEakTUBHOE IBUKEHUE.

PaboTta crisl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MarepuanibHOW TOUkU. Teopema 00 M3MEHEHHU KMHETHUECKOMN
SHEPTUH.

[lorenumanbuass osHeprus. [loTeHnuManbHass dSHeprus ymnpyro ae@opMHUpOBaHHOMN
npyxuHsbl. [loTeHnnanbHas sHeprus Tesna BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuuanbHble U HEMOTEHIHAIbHbIE CUIIbl. CBsI3b PabOTHl HEMOTEHIUATBHBIX CHI C
U3MEHEHHEM MEXaHMYECKOW OJHEPruu CHUCTEMbl Tell. 3aKOH COXPAHEHHsS MEXaHU4eCKOU



SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4YecKkrne yCTpOMCTBA U MPAKTHYECKOE MPUMEHECHUE: BOJOMET, KONEDP, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOEC NBMOKEHHE.

[lepexon noTeHMANIBHON YHEPTUU B KUHETUYECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, rabopamopmsvie pabomoi

N3yyenune aOCOMOTHO HEYNPYroro yaapa ¢ TMOMOIIbIO JBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBA3u pabOThl CHIIBI C U3MEHEHMEM MEXAaHWYECKOW JHEpPruM Teja Ha
MpUMEPE PACTSHKEHUSI PE3UHOBOIO KIyTa.

Pasznen 3. MogiekyasipHas pusuka u TepMOAMHAMHUKA
Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO -KMUHETHYECKOM TEOpUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJIEHCTBUSA
yacTHll BelecTBa. Mojenu CTpOeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 0ObSICHEHHUE CBOMCTB
BEIIIECTBA Ha OCHOBE 3THX Mojened. Macca m pa3mepbl MojekyJs. KomudecTBo BemiecTsa.
[TocrosHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO -KHUHETUYECKON TEOopuu
UeaJbHOro ra3a. AOCOJIOTHas TeMIeparypa Kak Mepa cpeiHeld KHHETHYeCKOH 3Hepruu
TEIUIOBOrO JBWKEHUs dvactul ra3a. [llkanma temmepatyp KensBuna. ['a30Bpie 3aKOHBL.
VYpaBuenune MenaeneeBa-Knaneiipona. 3akon [lanpTona. M3ompoieccsl B uMaeaabHOM Tra3e ¢
NOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe nmpeacTaBieHe H30MPOLIECCOB: H30TEPMa,
u30X0pa, u3o0apa.

TexHuueckue ycTpoiCTBa U MPAKTHUECKOE IPUMEHEHNE: TEPMOMETP, GapoMeTp.
Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIIME TUCKPETHOE CTPOCHHME BellecTBa, (OTOrpapuu MOJEKy
OpraHUYeCKUX COeTUHEHUM.

OnpiThl 0 UG GY3UN KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JIBHKCHHS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, WToCTpUpyoLas NpUpoy AaBICHUS ra3a Ha CTEHKHU COCya.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHHE COCTOSIHUS MJI€aJIbHOI'O Ta3a, H30IMPOLECCHI.
Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

OmnpeneneHre Macchl BO3JlyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MepeHUd o0bEma
KOMHATBHI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEW.
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HccnenoBanue 3aBUCUMOCTH MCXKIAY mapaMCTpaMH COCTOSHUA pa3pCKCHHOTO rasa.

Tema 2. Ochosbl mepmoouHamuKu

TepMmoannamuueckas cucrema. BHyTpeHHsst SHEprusi TEPMOAMHAMUYECKOM CHUCTEMBI U
croco0Obl e€ n3mMeHenust. KonnuectBo TerioTel U pabota. BHyTpeHHSIs1 SHEPTHsi 0THOATOMHOTO
ujealbHOTO Ta3a. Buuel Temnonepenaun: TEIUIONPOBOJAHOCTh, KOHBEKIIMS, H3IydYeHHE.
VY nenbHas TEII0EMKOCTD BellecTBa. KonruecTBo TEMIOTHI MIPH TeIIonepeaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbiit 3akoH TepmoauHaMuku. [IpumeneHue
MEPBOTO 3aKOHA TEPMOJAMHAMUKH K U30mpoleccaM. ['papudeckas naTepnperaus paboTs rasa.

Bropoii 3akon TepmoguHaMmuku. HeobpaTuMoCTh Mpo1ieccoB B MPUPOJIE.

TennoBbie MammHbl. [IpuHIUIBL AelicTBUS TETUIOBBIX MaiuH. [IpeobpazoBanus sHeprun
B TEIUIOBBIX MamnHax. KoadduimenT noneznoro aeicteus TeroBoit mammunsl. [ukn KapHo u
ero ko3¢ UIMEHT MOJIE3HOT0 JEHCTBUS. DKOJOTHIECKUE MPOOIEMbI TETIOIHEPTETUKH.

TexHuueckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: JBUTaTeb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJUIBHHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpPEHHEW SHEPTUU Teja MPH COBEPIICHUH PabOThI: BBUIET MPOOKH W3
OyTBUIKM TIOJI IEHCTBUEM CXKAaTOTO BO3[yXa, HarpeBaHue 3¢upa B JATYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAIIHS).

V3MeHeHne BHYTPEHHEN dHEpPTUHU (TEMIEPATYPbl) Tea IPU TEIUIONEpeaaye.

OmnbIT N0 anabaTHOMY PACHIMPEHHUIO BO3/1AyXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM). Monenu
napoBOW TYpOMHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSs, PEaKTUBHOIO JBUTATEIS.

Yuenuuecxuii sxcnepumenm, 1abopamoprsie pabomoi

N3mepenue ynenbHON TEIUIOEMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuwyecmea. Dazosvie nepexoovl
[TapooOpazoBanue u koHAeHcalusa. cnapenne u kunenre. AOGCOTIOTHASI 1 OTHOCUTEIbHAS
BJIQXKHOCTh BO3yXa. HacklleHHbIH nap. Y qenpHas TerioTa napooopa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPbl KMUIIEHUSI OT J1aBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amop¢Hbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue xpuctamnsl. CoBpemeHHble MaTepuainsbl. [lnaBieHune u kpucrammsanus. Y gelbHas
TeruioTa riasneHus. Cyomumarnusi.

VYpaBHeHue TermioBoro OangaHca.

TexHuyeckue ycTpOWCTBa M MPAKTUUYECKOE MPUMEHEHHE: TMIPOMETP U TCUXPOMETD,
KaJIOpUMETP, TEXHOJOTMU TIOJYyYEHHUSI COBPEMEHHBIX MaTepualioB, B TOM  YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kumnenue npu NOHWKEHHOM JIaBJICHUU.

CriocoObl H3MEPEHHSI BIAKHOCTH.

Habmionenne HarpeBaHus ¥ IUIaBJICHUS KPUCTANTHIECKOTO BemecTBa. JlemoncTpanus

KpHUCTaJJIOB.



Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomuol
N3mepenune oTHOCUTENBHON BIIaKHOCTH BO3/1yXa.

Paznen 4. DiiekTpoauHaMmuka
Tema 1. Inekmpocmamuka

OnekTtpuzanus Tel. OIEKTpUYecKuid 3apsan. JlBa BHIa BJIEKTPUYECKUX 3apsiioB.
[IpoBOIHMKH, ANIIEKTPUKH U MOTYTPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsiaa.

BzaumoperictBue 3apsimoB.  3akoH Kynona. TodeuHbll  SJIE€KTpUYECKUN  3apsij.
OnekTpuueckoe Tmosne. Hanpsok€HHOCTh 3iIeKTpudeckoro mnossd. IIpuHuun cyneprno3unuu
AIEKTPUUECKUX N0JIeH. JIMHNM HaNPsSy)KEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratuueckoro mons. IloTenmuan. Pa3HOCTh MOTEHIMAIOB.
[IpOBOHUKY U TUDJIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. J(uanekTpudeckas IpOHUIAEMOCTb.

DnekTpoéMKOoCTh. KonaeHcaTtop. DIeKTpOEMKOCTD IIIOCKOT0 KOHIEHCATOPpa. DHEPT U
3apsDKEHHOTO KOHIEHCATopa.

TexHnueckne yCTporcTBa U NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHE 3JIEKTPOINpPHOOPOB, KOHAEHCATOD,
KONIMPOBAJIbHBIN armnapar, CTpPYWHBINA PUHTEP.

Jlemoncmpayuu

Y CTpolcTBO M IPUHLIMI ACHUCTBUS 3JIEKTPOMETPA.

B3aumopeiicTBue Had3IEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE TMOJIE 3APIKEHHBIX TEl.

[IpoBOIHHUKH B 3JEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aIlUTA.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOWAAM IUIaCTHH,
PACCTOSIHUSL MEXKTy HUMU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATopa.

Vuenuueckuti axcnepumenm, nabopamopHwvie pabonivl
N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUUECKHU TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKH TOKa.
Cuna Ttoka. [TocToSIHHBIN TOK.

Hanpsioxenne. 3akon Oma aJ1s ydyacTka 1enu.

DneKkTpuuecKoe COTPOTHBIICHHUE. VY nenbHoe CONPOTHUBJICHHE BELIECTBA.
[TocnenoBatenbHOE, MapamieIbHOE, CMEIIaHHOE COeIMHEHNE MTPOBOJHUKOB.

Pabora snextpuyeckoro Toka. 3akoH Jlxoyms-Jlenna. MomHoOCTb 371eKTPHIECKOTO
TOKa.

DONeKTpoJABUKYIllasg CUJIa U BHYTPEHHEE COINPOTHUBIIEHWE HCTOYHMKA TOKa. 3akoH Oma
JUTS1 TIOJIHOM (3aMKHYTOM) 3iekTpruyeckoi enu. KopoTkoe 3ambikaHue.

ONeKTpoHHas NPOBOAMMOCTb TBEPABIX METAVIOB. 3aBUCHMOCTb CONPOTUBIIECHUS

METaJJIOB OT TeMueparypsl. CBepXIpOBOAUMOCTb.
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DnexkTpuuecKuil Tok B Bakyyme. CBOWCTBA 31EKTPOHHBIX MTy4KoB. [101ynpoBOJHUKH.
CobcTBeHHas ¥ MpUMECHask TPOBOAMMOCTD MOIYIIPOBOAHUKOB. CBOMCTBA P-N-niepexoa.
[TomynpoBOAHUKOBBIE TPUOOPHI.

DNEKTPUUECKHI TOK B paCTBOPAx M paciuiaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOIMALIUSL. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMOCTOSATEIbHBIM U HECAMOCTOSATENbHBIN pa3psia.
Mounnus. [1na3zma.

TexHnueckne ycTpoicTBa M IPAKTUYECKOE INPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP,
peocTaT, HCTOYHHMKHM TOKa, OJJIEKTPOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTUBJIECHUS, BAKYYMHBIH IHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
HOJIyIIPOBOJHHUKOBBIN MO, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa M HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS LIWINHIPUYECKUX ITIPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
NIONIEPEYHOr0 CEYEHUS U MaTepuana.

CMemaHHOE COEAMHEHHE ITPOBOIHUKOB.

IIpsimoe n3mMepeHne MEKTPOABIKYILEN cHIlbl. KOpOTKOE 3aMBbIKaHUE TaJbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psan 1 IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHnue ANEKTPOABMKYILEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHETrO
CONPOTHUBIICHHUS.

Habmronenue aiekrpomnusa.

MexnpeamerHnsie CBA3H

Nzydenue xypca ¢usuku 0azoBoro ypoBHA B 10 kimacce ocCymIecTBISIETCS C Y4ETOM
COJIEpPKATEIBbHBIX MEXKIIPEJAMETHBIX CBSI3€H C KypcamMH MaTeMaTWUKH, OWOJIOTHH, XWUMHH,
reorpaduu ¥ TEXHOJIOTHUHU.

Meoicnpeomemmvie nousamus, CBS3aHHBIE C M3YyYEHUEM METOJIOB HAyYHOI'O IMO3HAHUSL:
SIBJICHUE, HAy4YHBIA (akT, TUMoTe3a, (Qu3ndeckas BeIMYMHA, 3aKOH, Teopus, HabOIoJeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHHUE, MOJIE]b, N3MEPECHHE.

Mamemamuka: pelieHue CUCTEMBI YpaBHEHUH, JHHEWHas ¢yHKIUsA, mnapadoia,
runepbona, ux rpaQuKd U CBOWCTBA, TPUTOHOMETPUYECKHE (QYHKIMH: CHUHYC, KOCHHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO, BEKTOPHI U X MPOEKIMH Ha
OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

Buonozus: MexaHnveckoe IBWKEHUE B KUBOU mpupone, Auddys3us, ocMOcC, TeII000MeH
YKUBBIX OPTaHU3MOB (BUbI TEIUIONEpPEaun, TEINIOBOE PABHOBECUE), FICKTPUUECKHUE SIBJICHUS B
JKUBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TN, KUAKOCTEH U ra3oB, JJEKTPUUECKUE
CBOICTBAa METAJIJIOB, AIEKTPOIUTHYECKAS IUCCOLUALNS, FalbBaHUKA. [ eocpagus: BIaXXHOCTb
BO3/yXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonoeus: mpeodpa3zoBaHUE ABMXKEHUN C UCIIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEeXHHUKE, MOAIIMITHUKYN, UCIOJb30BaHUE 3aKOHA COXPAHEHMSI MMITYJIbca B TEXHUKe (pakeTa,
BOJIOMET M JpyTue), JBUTATe]Ib BHYTPEHHErO0 CroOpaHus, mapoBas TypOWHA, OBITOBOM
XOJIOIUIILHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJYyUEHUsI COBPEMEHHBIX MaTepUajoB, B TOM YUCIE
HAHOMATEpPUAIOB, M  HAHOTEXHOJOTWH,  OJJIEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH TMPHUHTEP, JJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, FaIbBAaHUKA.

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA
[locTostHHBIE MarHuThl. B3auMoAeiCTBUE NOCTOSHHBIX MAarHMTOB. MarHuTHOEe MoOJe.
Bekrtop wmarmuTHOW wWHAYKOMH. [IpuHOMII Cynepno3uuyMu MarHUTHBIX nosied. Jluauum
MarHuTHOM MHAyKuuu. KapTuHa TMHUI MarHUTHOW MHAYKIIMH TOJIA IOCTOSIHHBIX MarHUTOB.
MarnuTtHoe 1oJie MPOBOJHUKA C TOKOM. KapTMHa JTWMHUNA MHAYKIIUU MarHUTHOTO IOJIS
JUIMHHOTO MPSAMOr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKU C TOKOM.
OmnbiT Opcrena. BzanmoaencTBue NpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOAyJIb U HAIlPABJICHUE.

Cuna Jlopenua, e€ MOIynb W HampaBieHUE. J[BUKEHHE 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJTHOM MAarHUTHOM Iojie. PaGora cuitbl Jlopenta.

SIBiieHME BIEKTPOMArHUTHOM WHAYKUMH. IIOTOK BekTOpa MArHUTHOM WHIYKLHWH.
DIJIEKTPOABIIKYIIAS CHJIa UHIYKIIUU. 3aKOH JICKTPOMAarHUTHOW MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe mojie. DJISKTPOABMIKYIAS CUJa MHIAYKIIMKA B TPOBOJHUKE,
JIBUXKYILIEMCS OCTYIATEIbHO B OJJHOPOJHOM MAarHMTHOM TIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIE€HHE CAMOMHIYKIIMU. DIEKTPOBIKYIIAS CUIIa CAMOUHAYKIIMH.

DHEpPrusi MarHUTHOTO MOJIs1 KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMATHUTHI, SJEKTPOJABUTATENb, YCKOPUTEIHM 3JIEMEHTAPHBIX YAaCTHUI, WHIYKIMOHHAS
1eYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cuibl JIOpeH1Ia HAa MOHBI AJIEKTPOJIUTA.
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SIBrieHME NEKTPOMATHUTHON MHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOABMKYIIECH CHIIBI MHIYKIUA OT CKOPOCTH U3MEHEHUS] MAarHUTHOTO
MOTOKA.

SIBrieHME CaMOMHAYKIIMH.
Yuenuueckuii saxcnepumenm, nabopamopusie pabomsi VIzyuenue

MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MMOCTOSHHOTO MAarHUTa HA PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMATHUTHON WHIYKIUU.

Paznen 5. Kosre0aHus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUS

Konebarenpnass cucrema. CBoOonmHble MexaHHueckue KoneOanus. [‘apMoHMYeckue
konebanusa. Ilepuon, wactora, ammumutyaa u ¢asza konebanuii. [IpyXUHHBIM MasTHUK.
MaremaTudeckuii MasiTHUK. YpaBHEHHE TapMOHM4YecKuX Kosebanwuii. [IpeBpaienue sHepruu
IPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenpupiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KoJieOaHUS B HCaTLHOM
KOJeOaTeIbHOM KOHTYpe. AHANOTHS MEXIYy MEXaHUUYECKUMU U JJICKTPOMArHUTHBIMHU
koneOanusamMu. @opmyna TomMcoHa. 3aKOH COXpaHEHUS! PHEPTUU B UACATLHOM KOJIEOATEIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarolux KojeOaHusX. BeiHy X 1eHHbIE MEXaHUYeCKUEe KOJIeOaHusl.
Pe3onanc. BeiHyk/1eHHBIE 2IEKTPOMArHUTHBIE KOJICOAHMUS.

IIepemennblli Tok. CHHYCOMAQIBHBIA IEPEMEHHBIN TOK. MOIIHOCTD MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHUE CHUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, mepenaya U MOTPEOJSICHUE AIEKTPUUECKONW SHEPTHUU.
DKOJIOTUYECKUE PHUCKU TIPU MPOU3BOJCTBE dJEKTpodHepruu. KynabTypa UCHONIB30BaHUS
AJIEKTPOIHEPTUU B TTOBCETHEBHOM JKU3HHU.

TexHudeckne yCTpPOWCTBA W TMPAKTHUUECKOE MPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NMEePEMEHHOT0 TOKa, TUHUHU AJIEKTPOTepe1ay.

Jlemoncmpayuu

UccnenoBanne  mapameTpoB — Kojie0aTenbHONW  cUCTeMbl  (TIPYKUHHBIA — WJIH
MaTeMaTU4YeCKUN MasTHHK).

HabGmonenue 3aTyxarmmmx Kojie0aHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HabGmronenne pezonanca.

CBoOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl  (3aBUCUMOCTH  CWJIBI TOKAa M HAMpSOKEHUS OT BPEMEHH) MJiA
ANIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUM PE3UCTOpPA, KAaTYUIKH MHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TMHAN 2IEKTpoIepeEaadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul



UccnenoBanue 3aBUCUMOCTH MEpUOJa MAIIBIX KOJieOaHUM rpy3a Ha HUTU OT JJIMHBI HUTH
Y MACCHI Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B ILENH W3 MOCIEAOBATEIbHO COEAUHEHHBIX
KOHJICHCATOPa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUmMHbLE 60IHbL

Mexanuueckue  BOJIHBI,  ycioBus — pacnpocTtpaHenus.  Ilepmon.  CkopocTh
pacnpocTpaHeHus U JajauHa BosHBL. llomepeunsle n npojosibHble BONHBL. MHTEepdepeHuus u
Tudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3ITyYEHHUS AJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanusi BekTopoB E, B, VB snextpomarnutHOi BosHe. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HUE, NpeloMIIeHHe, moysgpu3anus, audpakuus, uHTepdepeHuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ixana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHHEe 3MEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIUIIBI paguOCBsI3K U TeNneBUACHUA. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPe/Ibl.

TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: MYy3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi JUATHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paIuoNpUEMHIK,
TeJeBU30p, aHTeHHa, TenedoH, CBY -meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE TIOTIEPEYHBIX U MPOJIOTBHBIX BOJH.

Kone6umromeecs Te10 Kak HICTOYHUK 3BYKA.

HaGmronenue oTpaxkeHust ¥ NpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nnreppepeHunu u qudpakiuuu MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnionenue cBsI3U T'POMKOCTH 3BYyKa M BBICOTHI TOHa C aMIUIUTYJIOHM M YacTOTOM
KOJIeOaHUH.

WccnenoBanue CBOMCTB  3JEKTPOMATHUTHBIX  BOJH: OTpPa)X€HUE, MPETOMIICHUE,
nonspuzanus, udpakuus, HHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHENHOE pacIpoOCTpaHEHHE CBETa B OJHOPOIHOM
cpene. JIyd cBera. ToueyHbIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue M300pakeHHH B IIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHbI MpesOMIIEHUs cBeTa. AOCOJIIOTHBIM IOKa3aTelb
npesomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrona MOJHOTO BHYTPEHHETrO
OTpaXKCHUS.

Hucnepcus cera. CiioxkHbIM cocTaB 6esioro csera. Ler.

CoOuparomue u paccenBaromue JauH3bl. ToHKasg auH3a. DOKYCHOE pACCTOSHUE WU
onTUYecKasi cujia TOHKOM uH3bl. [locTpoeHne u3o0paxeHuii B COOMparONIMX U PacCEUBAOLINX
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nuH3ax. @opmyJia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKOM ONTHKU.

BonnoBass ontuka. HWurtepdepenuus cBera. KorepeHTHble HMCTOYHUKU. Y CIOBUS
Ha0JII0/IEHNSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakuuss cBera. JudpakuuonHas pemeérka. YcioBue HaONIOAEHUS TJIaBHBIX
MaKCHUMYMOB TIpH MaJIEHUU MOHOXPOMATHYECKOr0 CBETA Ha JU(PPAKLNOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnuyeckne ycTpOHWCTBa M NPAKTUYECKOE NPHUMEHEHME: OYKM, Jiyna, (oToarmapar,
MPOEKIIMOHHBIN amnmapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA, IudpakiroHHas
penéTka, mosipouI.

Jlemoncmpayuu

[IpsimonuHeliHOe pacnpoCTpaHEeHHEe, OTpPaKEHHE W MperoMiieHue cBeTa. OnTudeckue
PUOOPHI.

[TonHOE BHYTpEHHEE OoTpakeHue. Moienb CBETOBO/IA.

UccnenoBanue cBOMCTB N300paKeHU B JIMH3aX.

Mopenn MUKpOCKONa, TEIECKONA.

HabGmonenue unrepdepeniiuu ceera.

HabGmonenue nudpakiuu ceera.

HaGmonenue nucniepcuu cBera.

ITosnydyeHue criekTpa ¢ IOMOIIbIO IPU3MBI.

[Tonydyenue criekTpa ¢ TOMOUIbIO AUPPAKITUOHHON PEILIETKH.

HaGmonenue nonspuzanum cBera.

Yyenuueckuii sxcnepumenm, n1abopamopnvie pabomur 3mepenue

MOKa3aTessi IpeJOMIICHUS CTEKJIa.

WccnenoBanue cBOMCTB N300paKeHU B IMH3aX.

HaGmonenue nucniepcuu cBera.

Pazgen 6. OcHOBBI clieIMAIBLHONW TEOPHUH OTHOCUTEIbHOCTH

['panuIpl MPUMEHUMOCTH KJIacCHYECKONM MexXaHuKu. [locTynaTel crienuaabHON TEOpUHU
OTHOCHUTEJIBHOCTU: HWHBApPUAHTHOCTh MOJYJSI CKOPOCTH CBe€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJIBbHOCTU DUHIIITEIHA.

OTHOCUTETHLHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEHNE BPEMEHH U COKPAIIICHHUE JITTUHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PENIATUBUCTCKOM YACTULIBI. DHEPIrUs MOKOSI.

Paszpnen 7. KBantoBas pusnka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. Dopmyna [Tnanka cBsi3u sHeprUn POTOHA C €T0 YACTOTONH. DHEPTUS U UMITYJIIbC
doroHa.
OtkpeiTue u wucciaegopanue @orospdexra. Omnwitel A.I'.  CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTeitHa 11a hoTorddexra. «KpacHas rpanuna» dporosddekra.
JlaBnenwne cBera. OnbiTel I1.H. JIleGenena.



XUMHYECKOE ACHUCTBUE CBETA.

TexHudeckre yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboTonaTuuK, coaHeYHas OaTapesi, CBEeTOAHO/I.
Jlemoncmpayuu

®oto3(PeKT Ha yCTaHOBKE C ITMHKOBOMU IJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO GhoTodPdeKxTa.

CBeToanoI.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omnbitel Pezepdopaa mo paccesnuto a-yactuul. [lmanerapuas
Mmozenb atoMa. [loctynarel bopa. M3nyuenue u nornoiienue GOTOHOB MpU MEPEXO/E aToMa ¢
OIHOTO YpOBHs JHepruum Ha Jpyrod. Buasl crnextpoB. CHEKTp YpOBHEW DJHEpPrMM aroma
BOZOpOAA.

BounnoBsie cBolicTBa yactuil. Bonnsl ae bpoimsa. KopnyckyasipHO-BOJIHOBOW Tyalni3M.

CroHTaHHOE U BBIHYKJEHHOE U3JIy4YECHHUE.

TexHudeckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIA AaHAIN3
(criekTpockon), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu

Mopnenb onbiTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

Habnronenne nuHevaThIX CIIEKTPOB U3TyUEHUSI.

Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HabGmroienne muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHThI,  JOKa3blBAIOIIME  CIOXKHOCTh  CTpoeHus  sapa.  OTKpbITHE
panumoakTuBHOCTH. OmnbiTel  Pe3depdopna 1o ompeneneHuio coctaBa  pajnOaKTHBHOTO
u3nydenus. CBoicTBa anbga-, 6eTa-, raMMa-u3IydeHnus. BiausHue paanoakTHBHOCTH HA KUBBIE
OpraHU3MBI.

OtkpeiTHe npoToHa KW HelTpoHa. Hyknmonnas mopnens sapa ['eitzenOepra- MBaneHko.
3apsn sapa. MaccoBoe uncio siipa. M30Tomsl.

Anbda-pacnan. DIeKTpOHHBIA U MO3UTPOHHBINA OeTa -pacman. ['amma-n3nyuenue. 3aKoH
paZoaKkTUBHOIO pacnaja.

DHeprus cBsi3u HYKJIOHOB B siape. SnepHbie cuibl. JleexT Macce saapa.

SAnepusle peakuyu. /leneHue U CUHTE3 SA€ED.

Snepubiit peakrop. Tepmosaepusiii cunte3. [IpoGieMbl M TEpCHEKTUBBI  SACPHON
SHEPreTUKU. DKOJOTNYECKHUE ACIIEKTHI SIAEPHOM SHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE IO3UTPOHA.

Metozap! HAOMIOAEHUS U PErHCTPALNN HIIEMEHTAPHBIX YACTHII.

OyHIaMeHTalbHbIE B3aUMOJICUCTBUS. EAMHCTBO (M3NMUECKON KapTUHBI MUpa.
TexHu4eckne yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa Bunbcona,
SZIEPHBIA peakTop, aToMHast bomoa.
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Jlemoncmpayuu
Cy€TuMK MOHU3UPYIOLUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul
NccnenoBanue TpekoB yacTull (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiileMeHTBI aCTPOHOMMH U ACTPOPUIUKH

Ortanbl  pa3BUTUA acTpoHOMuUHU. [IpuknagHOE W MHPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Béznnoro neba. Co3Be3nus, sipkue 3BE3IbI, IUIAHETHI, UX BUAMNMOE JBHXKEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprun ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JMarpamMMa «CIEKTpalbHBIM KJIACC - CBETUMOCTBY». 3BE3bI
[JIABHOM TMOCJEA0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTb» I 3BE3N TJIaBHOMU
MOCJIeIOBAaTENbHOCTU. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE MPEACTaBICHUA O
MPOUCXOKACHUU U 3BoOLMK COJIHLIA U 3BE3/. DTalbl )KU3HU 3BE3]L.

Muneunbii IlyTh - Hama I' anaktuka. [lTomoxenue u npuxenue Comnnia B I amaktuke.
Tunel ranaktuk. PaguoranakTuku v kBa3zapsl. YEpHbIE ABIPHI B SIAPAX FalakTHK.

Bcenennas. Pacummpenue Bceenennoii. 3akon Xa006ma. Pa3z6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PenukToBOE U3ITyUEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnrie mpobieMbl aCTpPOHOMUMU.

Yyenuuecxue nabnrooenus

HaGmronennst HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKCHHH
JUTSI OTIpE/IeTICHUS TIOJIOKEHHSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nosiymapus U \pKue 3BE31bl.

HaGmtonenus B reneckon Jlynsl, mianer, Mneunoro I[lyTu.

O0o0mariee NOBTOpeHue

Ponms ¢u3ukm M acTpoHOMHHM B DKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAIBHON W
ITHYECKOW cepax esATEIHHOCTH YENOBEKa, pPOJIb U MECTO (PH3MKM W acCTPOHOMHUHU B
COBPEMECHHON HAy4HOW KapTHHE MHUpa, poOJb (QHU3NYECKOH Teopuu B (HOpPMUPOBAHHH
NPEJCTaBICHUN O (U3NYECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX MTPEJICTABICHUH O IPUPOIE.

MexnpeamerHnsie CBA3H

N3ydenue xypca ¢uszuku 0a3oBoro ypoBHs B 11 Kiacce OCyHIECTBISIETCS C Y4ETOM
COJCPKATENBHBIX MEXKIIPEJAMETHBIX CBS3€ C KypcamMM MaTeMaTHK{, OHMOJOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHUHU.

Mesicnpeomemnvie noHAmus, CBSI3aHHBIE C U3YYEHUEM METOJOB HAYYHOI'O IHO3HAHMSA:
SBJICHUE, HAay4HbIM (akT, rumnoresa, (pu3nyeckas BEIUYMHA, 3aKOH, TEOpus, HaOIIOJeHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: pelmieHHe CUCTEMbl ypaBHEHH, TPUTOHOMETpUUYECKHUE (PYHKIHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPUI'OHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
IPOEKIIMU Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB, MPOMU3BOJHBIE IEMEHTAPHBIX (YHKIHH,
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PU3HAKU [TO00MS TPEYTOIBHUKOB, OINpe/ieNICHUE TUIOMIAIN TUIOCKUX (GUTryp U 00bEMa Ted.

buonocus: snextpuyeckue SBICHHUS B KUBOM MPHUPOJAE, KojieOaTelbHbIE IBUKECHUS B
KUBOM TNpUPOJE, ONTUYECKUE SIBICHHS B KUBOW TpUpONE, ACUCTBHE paJHallMd Ha KUBBIC
OpraHU3MBlI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPATbHBIA aHAIH3.

l'eocpaghusi; MarHUTHBIE TOJIIOCA 3€MIJIM, 3aJIEKU MAarHUTHBIX PyJ, (POTOChEMKA 3eMHOM
NOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPSICEHHIA.

Texnonoeus: JIMHUM 3JIEKTpoIiepeaay, TeHepaTop NEPEMEHHOIO TOKaA,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajgap, paauONpUEMHHK, TEJIEBU30p, AaHTEHHA,
tenegon, CBU-nieun, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COTHEUHast OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «@Pu3uka» Ha ypOBHE CpPEJHEro 00Iero oOpazoBaHUA
(0a30BBII  ypOBEHb) JOHKHO  OOECHEUUTH JIOCTHIXKEHHUE  CIICIYIONUX  JMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS yueOHOro mpeamera «Pu3nkay JOJHKHBI OTpaXaThb
TOTOBHOCTb U CIIOCOOHOCThH 00yYarouuxcs pyKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMEN JIMYHOCTHU, CHUCTEMOW LIEHHOCTHBIX OpHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXJeHUI, COOTBETCTBYIOUIMX TPAJUIIMOHHBIM LEHHOCTSIM POCCHUIMCKOro OOIIecTBa,
paciMpeHue KU3HEHHOT'O OIbITa U OMNBITA JESITENbHOCTH B MPOLECCE pealli3allii OCHOBHBIX

HaHpaBJ’IeHI/Iﬁ BOCIIMTATEJILHOU ACATCIIBHOCTHU, B TOM YHCJIE B 4aCTU:

1) rpakIaHCKOro BOCTIMTAHMSI:

C(OPMHUPOBAHHOCTh  IPAXKIAHCKONH MO3UIMH  OOy4aroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YWICHA POCCUIICKOTO O0IIECTBA;

NPUHITHE TPAJUIHMOHHBIX OOIICYESTOBEYSCKUX T'YMaHHUCTUYECKAX M JIEMOKPATHUCCKUX
LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpECax T'PaKIaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYITPABICHUU B 00PA30BATEILHOW OpPTraHU3allNH;

yYMEHHUE B3aMMOJICHICTBOBATh C COIMAJIBHBIMA HWHCTUTYTAMU B COOTBETCTBUH C HX
(GYHKIMSAME 1 Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJOHTEPCKON AEATEILHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTh POCCUIMCKOM IPa’KJAHCKON UICHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOIIIEHHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTUXKEHUSIM POCCUNCKHUX YUEHBIX B
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o0nacTy PU3UKHU U TEXHUKE;

3) MyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TTOBEJEHHUS; CIIOCOOHOCTh
OIICHUBATh CUTYAIIMIO U TPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM UYHUCJIE B IEATEILHOCTH YUEHOTO;

OCO3HAHME JJUYHOIO BKJIaJla B IOCTPOEHHE YCTOMUMBOIO Oy IyIIETO;

4) 3CTEeTHYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHNE K MHUPY, BKJIIOUYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢uznueckoi Hayke;

5) TpyaoBOro BoCIIMTAHMS:

UHTEpEC K pa3uyHbiM chepaM npodecCHOHATBHON JesATeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (U3UKONW M TEXHHKOW, yYMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymyrieit
poeCCHH U pPeaTn30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO U caM0O00pa30BaHMIO B 001acTH (HU3UKHA HA
MPOTSKEHUU BCEU )KU3HU;

6) HPKOJOrMYecKOro BOCHIUTAHMA:

c(hOpMUPOBAHHOCTh DKOJOTHYECKONW KYJIbTYpPhI, OCO3HAHHME TIJI00AJBLHOTO XapakTepa
HKOJIOTMUECKHUX ITPOoOIIeM;

IJIJAHUPOBAHUE U OCYUIECTBIICHUE JIEWCTBHM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMUS
LeJIed YCTOMYHUBOTO PAa3BUTHS YEIOBEUYECTBA;

Pacupenne omnbiTa AEATENIBHOCTH DKOJOIMYECKOW HAIIPABIEHHOCTH HAa OCHOBE
UMCIOIIMXCSI 3HAHUM 110 (PHU3HUKE;

7) NEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOMU J1eATEIbHOCTHU, TOTOBHOCTh B IpOlecce U3yUeHUs! (PU3UKU
OCYUIECTBIISITh MPOCKTHYIO U HCCIIE0BATENbCKYIO 1eATEeIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeIbHBbIC YHHUBEPCAJIbHbIEC Y4eOHbIE eiiCTBUS
ba3oBbIe JJornuyeckue aeicTBUA:

CaMOCTOSTENbHO (OPMYJIHUPOBATh M aKTyaJU3MpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEAEHATh LN ACITEIbHOCTH, 38/1aBaTh MAPAMETPhI U KPUTEPUH UX JOCTUKEHUSI;
BBISIBJIAITH 3aKOHOMEPHOCTHU U IPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHUS IPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTePHUATbHBIX
Y HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B AEATEIIBHOCTh, OLUEHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEIISIM,
OLICHUBATh PUCKH MOCIIEACTBUN IESITEIbHOCTH;



KOOPAWHUPOBATL W BbIIIOJHATH pa60Ty B YCIOBHAX PpCalIbHOIo, BHUPTYAJIBHOTO H
KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHCﬁCTBHH;
Pa3BHUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.

Ba3oBble ncciienoBarenbckme 1eCTBHA:

BJIa/IETh HAYYHOM TEPMMHOJOTHEH, KIIOYEBBIMU MOHATHSAMU U METOJAaMHU (PU3MUECKOM
HAYKHU;

BJIa/IETh HAaBBIKAMM Y4YEOHO -HCCIIEOBATENbCKOW U MPOEKTHOM AESITENIBHOCTH B 00JacTH
(u3HKH, CTIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY METOJIOB pELICHMS 3a7a4
(U3MYECKOro Co/Iep KaHMSI, IPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

BJIQ/IETh BHJIAMU JESATEIHHOCTU MO TOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIIpETaIlHH,
npeoOpa3oBaHUI0 M MPUMEHEHUI0 B PA3NUYHBIX YYEOHBIX CUTyallUsiX, B TOM YHCIE MpH
CO3/IaHUH YIEOHBIX TIPOCKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATH
runore’y €€ peleHus, HaxOIUTh AapryMEHTHI JUIsl JO0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIbHOM NIEATEIILHOCTH, B
TOM YHCJIC PU U3YYCHHUH (PU3UKH,

JTaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh IEPEHOCHUTD
3HaHMS 1O (PU3HKE B IPAKTUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel; BHIJBUTATh

HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TOAXOAbl U PEIIECHUS; CTABUTD

npoOJIeMbl U 331a49H, JOITYCKAOIINE ATbTEPHATUBHBIC PEIICHHS.

Pa6ora ¢ undopmanueii:

BJIaJIeTh HaBBIKAMU MOJy4YeHHs] MH(pOpMaLuu (PU3NYECKOro COIEpKaHUs U3 UCTOYHHUKOB
pasHBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBIATH TIOWUCK, AaHadW3, CHUCTEMAaTH3alHI0 U
UHTEPIpETAINI0 HHPOPMAIIMK PA3INIHBIX BUIOB U (HOPM MIPEICTABIICHUS;

OIICHWBATh IOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJNB30BaTh CPEICTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHW3aIllMOHHBIX 3a/7a4 C COOJIOJCHHEM
TpeOOBaHU SPTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PecypcocOepeKeH s, TPaBOBBIX U
ATHYECKUX HOPM, HOPM WH(OPMAITMOHHOMW OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJACPKAHUS B Pa3IUYHBIX QopMmaTax ¢ Y4ETOM
Ha3HaueHUs MHPOpPMAIMM ¥ LEJIeBOM ayJUTOpUH, BBHIOMpas ONTUMAIbHYIO (opmy
HpeACTaBICHUS U BU3yaTIH3aIHH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBHSA:

OCYUIECTBIISITh OOIlIEHHE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH JESITEIbHOCTH;
pacno3HaBaTh NPEANOCHIIKH KOH(DIUKTHBIX CUTYallMil U cMAT4aTh KOH(PJIMKTHL, pa3BEPHYTO U

22



JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAaHUEM A3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYaIbHON paboThI;
BBIOMpATh TEMATHKY U METO/bl COBMECTHBIX I€UCTBUI C yUETOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEN Ka)KJI0I'0 4iIeHa KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JCWCTBUW, PAaCHpPEAcssiTh POJH C Y4ETOM
MHEHUI YYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauy€CTBO CBOETO BKJIAJIA U KAX/JI0I0 YYaCTHHKA KOMaH/bl B OOIUI pe3ynbTat
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaIaraTb HOBBIE NPOEKTHI, OLCHUBATh HWJECH C MO3WLIHMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE ITOBEACHUE B PAa3JINYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHBIC y4eOHbIE 1eiiCTBUS
Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBIISITh MMO3HABATENBHYIO JAESITENLHOCTh B 00JIACTH (UBUKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIbHO COCTABIISITh TUIAH PEILLIEHUs PACUETHBIX U KAUECTBEHHBIX 3a/1a4, IJIaH
BBITIOJIHCHUS TTPAKTUUECKOM pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MIPEANIOUTEHU; 1aBaTh OIICHKY HOBBIM CUTYAaIIUsIM;

pacuupsTh paMKHi y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUI; eaTh
OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAWIMU B o0JacTu (HU3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII MHTEJJICKT:
J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIAM;
BJIaJIeTh HABBIKAMH ITO3HABATEILHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBHIMA
Y MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHU;
UCIIOJIb30BATh MPUEMBI pedIeKCUU AJIs OLICHKU CUTYalllU, BEIOOpA BEPHOTO PEIICHUS;
YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIN3E PE3YIbTATOB ACATEIBHOCTH;
NPUHUMATDH ce0sl, TOHUMAsi CBOM HEJAOCTATKHU U JJOCTOMHCTBA; IPUHUMATh MOTUBBI U
apryMeHTHI IPYTUX IIPU aHAIU3€ PE3YJIbTAaTOB AEATEIbHOCTH; IPU3HABATH CBOE IIPABO U
IPaBO JPYTUX Ha OLIMOKH.
B mpomecce mocTmkeHHUs] THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMbl MO (pu3mKe
IUIi  YpOBHS CpeAHero o0mero o0pa3oBaHMs y OOy4YalOLIMXCS COBEPIIEHCTBYETCS
SMOLMOHATIBHBIA MHTEIUIEKT, IPEANOoIaraouni chopMUpOBAHHOCTD:
CaMOCO3HaHMs, BKJIFOYAIOLIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
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BUJICTh HANpAaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOITMOHAJIBLHON CQepbl, ObITh YBEPCHHBIM B
ceoe;

caMOperyJIUPOBaHUS, BKJIIOYAFOIIEr0 CaMOKOHTPOJIb, YMCHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalTHPOBATHCA K HAMOIMOHATHHBIM
WU3MEHCHHUSM U TIPOSIBIITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIMU, BKIIOYAIONIEH CTpEMJICHHE K JOCTYDKCHHIO eI U YCIEXYy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/ISI H3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh TOHHUMATh SMOIMOHAIIBHOE COCTOSHUE IPYTHX,
YYHUTBIBATH €r0 TIPH  OCYIIECTBIECHWUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO W
COIIEpEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIHNX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C APYTHMH
JIOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peiaTh KOHMIUKTHIL.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHiy oOydeHus mpeIMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTb
c(OpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH HA MpPUMEpaxX posib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUpa, B Pa3BUTUHA COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MMPAKTHYECKON
JIEATSIILHOCTH JIIOJICH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYCHHBIX (PU3MUECKUX MOJIEJIeil: MaTtepuaabHas
TOYKa, WHEPIMAJIbHAS cuCcTeMa OTcuéra, abCONIOTHO TBEPAOE TENO, WeaIbHBIA a3, MOJEIH
CTPOEHUS Ta30B, KUJIKOCTEU M TBEPIBIX TEJ, TOUCUHBIA AIEKTPUUECKUMN 3aps] NPU PELICHUHN
dbusznueckux 3aaay;

pacrnio3HaBaTh (pu3udeckue sBICHHs (IIPOIECChI) U OOBSICHITH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U JJIEKTPOAUHAMMKM:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHHE, CBOOOIAHOE MaJieHue Ted,
JIBIDKCHHE TI0 OKPYXXHOCTH, HWHEpIMs, B3auMojeciicTBue Tten, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHHUE KHUAKOCTeW M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU
(oxJIaXXACHHUH ), TETUIOBOE paBHOBECHE, NCTIApEHHE, KOHIEH A, TUIaBJIeHUE, KPUCTAIIN3allUs,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
COCyJZle, CBSI3b MEXKJy IapaMeTpaMHM COCTOSIHUSI ra3a B H3OIPOLECCAxX, AIEKTPU3ALMS Tel,
B3aMMO/ICVICTBHE 3aPsJI0B;

OTHCHIBATh MEXAHMUYECKOE JIBI)KCHHE, UCTIONB3Ysl (PM3MUECKHE BEITUYHMHBI: KOOPIMHATA,
IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEpPrusi, MOTEHIMATbHAS DSHEPTUs, MeXaHuueckas paboTa, MeXaHWUYecKash MOIIHOCTb, MpPH
OMHMCAHUH TIPABWIHHO TPAKTOBATh (PU3UYECKUN CMBICT HWCIOJIB3YEMBIX BEIWYHH, WX
0003Ha4YEeHUS U €IUHUILIBI, HAXOIUTh OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BETUUUHY
C ApYrUMH BEJIMYUHAMM,

ONMUCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJIEHUSA, HCIOIb3Ys
¢usznueckue BeIMYMHBL: JIABJICHUE Tra3a, TeMIlepaTypa, CpEeAHssi KUHETHuYecKas SHEeprus
Xa0THUYECKOTO [JBWKEHHUS MOJEKYJ, CPEIHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJHNYECTBO
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TEIUIOThI, BHYTPEHHSIsI dHEpTus, paboTa raza, KodG(GUIHUEHT MOJE3HOTO JACUCTBUS TEIJIOBOTO
JBUTATENsl; TpPU ONMUCAHUU TPABUIBHO TPAKTOBAaTh (U3MUYECKHM CMBICI HUCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUSI U EIWHULbI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(pU3UYECKYIO BEIMUUHY C APYTUMH BEINIHHAM;

ONMCHIBaTh M3YYEHHBIC SJICKTPUUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE SIBICHHS
(mporecchl), UCTIONIB3YST (PU3UUECKUE BETUUYUHBIL: SIEKTPUUECKUM 3apsl, SJIEKTPUUECKOE TOJIE,
HanpsH>KEHHOCTh  MOJIS, MOTEHUHAJI, PA3HOCTh NOTEHLIHAIOB; MPU ONHCAHUM NPABHIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HUCIOJB3YEMBIX BEIWYMH, UX OOO3HAUCHUS M €IUHMUIIBL
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TJAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMH BEIUUMHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE TPOIECCHl U SBJICHUS, UCTONB3Ys (U3MUYECKHUE 3aKOHBI U
NPUHIMIBL: 3aK0H BcemupHoro Tsarotenus, |, II u Il 3akons HproToHA, 3aK0H cOXpaHEHUS
MEXaHUYECKOW SHEPruH, 3aKOH COXPAHEHUSI UMITYJIbCa, IPUHIUII CYNIEPIIO3ULINH CUJT, IPUHITUI
PaBHOIPABHs MHEPIUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEAHEH KUHETUYECKOW SHEPTrUU TEIIOBOTO JBW)KEHUS
MOJIEKYJI ¢ a0COJIFOTHON TeMIEepaTypoi, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsifa, 3akoH KysoHa, mpW 3TOM pas3inyarh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BbIPAXKEHUE U yCIIOBUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHTh OCHOBHBIC TPHUHIUIIBI JIEUCTBUS MAaIIMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB; pa3nvaTh YCIOBUS UX O€30MAaCHOTO UCTIOIB30BaHUs B OBCEHEBHOM KU3HU,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3MUYECKUX SBJICHUHW M TPOIIECCOB C
UCIIOIb30BAHUEM TIPSIMBIX, W KOCBEHHBIX W3MEpPEHUH, TpU ITOM  (POPMYIUPOBATh
npoOyieMy/3alady W THUIOTE3y Y4YeOHOro OKCIepUMEHTa, CcOoOMpaTh YCTAaHOBKY U3
MPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBOBL;

OCYUIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUS (PU3UYECKUX BEIMYUH, IMPU STOM
BBIOMpATh ONTHUMANBHBIA CIIOCO0 M3MEPEHHS] U HCIIOJIb30BaTh W3BECTHBIE METOJBI OICHKU
IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMH C HCIOJIb30BAHUEM
NpSMBIX HW3MEPEHUH, MpPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAC TaOMUIl U TpaduKOB, AeIaTh BHIBOJbI
0 pe3yJbTaTaM UCCIIEeI0BaHuS;

coOMo1aTh MpaBwmiia 0€30MacHOr0 TpyJAa MPH TPOBEICHHHM HCCIEIOBAaHMM B paMKax
y4eOHOTO0 JKCIEPUMEHTa, Y4eOHO-UCCIIEAOBATEIbCKOH U TMPOSKTHOW JEATEIBbHOCTH C
HCIIOJIb30BAaHNEM U3MEPUTEIIBHBIX YCTPONCTB U Ja00OPATOPHOTO 000PYI0BAHNUS;

pemarbh pacuéTHhIE 3a/Ja4yd C SBHO 3aJaHHOW (PU3UYECKOW MOJCIBI0, HCIOJB3YS
dbusznueckne 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHSI 3a]]a4i BBIOUPATH (PU3NIECKYIO
MOJIeTIb, BBIACNATh (DU3UYECKUE BEIUYUHBI U (OPMYJIBI, HEOOXOAMMBIC s €€ perIeHus,
POBOAUTH PACUYETHI M OLIEHUBATH PEATBHOCTh MOJyYEHHOTO 3HaYeHUST (PU3MUECKON BEITMYUHEI;

pelaTh KayeCTBEHHbIC 3aJlayd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY
paccy>kKJIeHul ¢ Oopoi Ha U3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TPHU PpELIEHUH YYeOHBIX 3a7ad COBpEMEHHble WH(OPMAIMOHHBIC
TEXHOJIOTUU IS MOUCKA, CTPYKTYpUPOBAHMS, UHTEPIIPETALIMK U TPEJCTaBICHUS y4eOHOU U



HAYYHO-TIOMYJIIPHON WH(pOpPMAIHK, TOIYYECHHOH M3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMAIHIO;

NPUBOANTH MPUMEPHI BKIIAJAAa POCCHUICKUX U 3apYOCKHBIX YUEHBIX -(DH3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCTIONB30BaTh TEOPETUYECKUE 3HAaHUS MO (U3WKE B TIOBCEJHEBHOM JKU3HU JUIS
oOecrieyeHus1 0€30MaCHOCTH MPH OOpalieHUuH ¢ IpUOOpaMH UM TEXHUYECKUMHU YCTPOWCTBAMH,
JUIS COXPAHEHUS 3I0POBBSI U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOMIEeH
cpexe;

paboTath B TpyNIe C BBIIOJHEHHEM pPAa3IUYHBIX COIHUAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Tpynmbl, PaluOHAIBFHO PACHPENCNATh OOS3aHHOCTH M IUIAHUPOBAThH ACSTEIHLHOCTH B
HECTaHJAPTHBIX CUTYaIUsIX, aJleKBaTHO OICHUBATHh BKJAJ] KaKIOTO M3 YYaCTHHKOB TPYIIIHI B

peIlICHHEe pacCMaTPUBAEMOM MPOOIIEMBI.

JEMOHCTPUPOBATH HA MPUMEpaxX posib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKON

JeSATeTbHOCTH JIFOJIEH, IIETOCTHOCTh U €IUHCTBO (DU3NUYECKON KapTUHBI MUPA;

YYHUTHIBATh TPAHUIBI TPUMCHECHUS W3YyYCHHBIX (DHU3UYECKUX MOJCICH: TOYCUHBIH
DJICKTPUYCCKUN 3apsiji, JIyd CBETa, TOYCUHBI HCTOYHUK CBETa, sjACpHAs MOJENbh aToMma,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa MPH pelieHUuU GU3HISCKHUX 3a]1aY,

pacro3HaBaTh (U3UYECKUE SIBJICHHS (IPOIECChI) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AJICKTPOJAMHAMHMKN ¥ KBAHTOBOW (DM3HMKH: IJICKTPUUYCCKAsT IPOBOAMMOCTD, TEINIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JICHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, JJICKTPOMAarHHTHAS
WHAYKIMS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM W JIBIDKYIIMHCS 3apsii,
ANIEKTPOMATHUTHBIC KOJIEOAaHWsI W BOJHBI, MPSMOJIMHEHHOE pacIpoOCTpaHEHHE CBETA,
OTpakeHHE, MpeIOMIICHUE, MHTEephEepeHIHs, TUGPaKIUS W TOJIPU3ANUS CBETA, JAUCIICPCHUS
cBera, (Qorosnextpuueckuii 3hdexT (dhoTodddexT), CBETOBOE HaBlIeHHWE, BO3HUKHOBEHHUE
JUHEHYaTOTO CIIEKTpa aToMa BOJOPOa, €CTECTBEHHAsI M HICKYCCTBEHHAS PaIMOAKTUBHOCTb;

OMKCHIBATh M3YUYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTh PA3IIUYHBIX CPEJ) U AJICKTPOMATHUTHBIC SIBJICHUS (IIPOIIECCHI),
UCTIONB3Ysl (PU3WYECKHE BEIMYUHBI: DIEKTPUYCCKUN 3aps], CWIa TOKa, DJICKTPUYECKOE
HaIpsDKEHUE, DJIEKTPUYECKOE COMPOTHBICHUE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOJBIDKYIIAS
cuna, pabora TOKa, UWHAYKIMS MarHUTHOrO monid, cuia Awmmnepa, cuna JlopeHia,
WHAYKTHBHOCTb KaTYIIKH, SHEPTUS JCKTPUUYCCKOTO M MAarHUTHOTO IOJICH, IMEPUOJT U YacTOTa
KoieOaHui B KojeOaTeTbHOM KOHTYpE, 3apsA]l M CHJIa TOKa B MPOIECCE TapMOHMYECKHX
AIIEKTPOMArHUTHBIX KojieOaHui, (POKyCHOE pacCTOsSsHHME M ONTHYecKas cuia JIMH3bI, TpU
ONMHMCAHUM TPABUWIBHO TPAKTOBATh (PUIMYECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, UX
0003HAYEHUSI W EIUHUILI, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMHU BEITMIUHAMU;

ONKCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBIICHUS W TMPOIECCHI, HCIONB3YS (U3HUECKHE
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BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETA, SHEPIrUs U
UMIyJIbC (OTOHA, TEPHUOJ TMOJypaclaga, SHEPrusi CBSI3U ATOMHBIX siep, NPHU OINKCAHUU
NPaBWIBHO TPAaKTOBATh (PU3UYECKUN CMBICI HUCIHOJB3YEMbIX BEIUYHH, WX OOO3HAUCHUS U
€AVHMIIBI, YKa3bIBaTh (DOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHHE (PU3UUECKON BETUYNHBI,

aHAJIM3UPOBATh (PU3NYECKHUE IPOLECCHl U SBICHUS, UCHOJIb3Yys (PU3NUYECKHE 3aKOHBI U
OpyUHIMIBL  3aKoH Owma, 3aKOHBI [OCIIEIOBAaTENIbHOIO M MApPaJUIENbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoymsa-JIeHna, 3aKOH JJIEKTPOMAarHUTHOM HWHOYKUWH, 3aKOH
NPSIMOJIMHENHOTO PaCIpPOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHbBI IPEIOMIICHUS
cBeTa, ypaBHeHHe DiHmITeNWHa M1 ¢GoToddhdexTa, 3aKOH COXpaHEHUS DJHEPIHH, 3aKOH
COXpPaHEHHsI HMITYJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOrO 3apsa, 3aKOH COXPaHEHHS
MaccoBOI'0 4YMCIIa, MOCTyJaThl bopa, 3aKOH paauoakTUBHOIO paclaja, Mpu 3TOM pa3inyvaTh
CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAKEHHE U YCJIOBUSA (TPaHULIBI,
00JacTH) IPUMEHUMOCTH;

ONpENIENATh HAMpPaBICHUE BEKTOpAa MHAYKUUHW MarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibsl Amnepa u cuibl JIopeHna;

CTPOUTH U ONHUCHIBATh U300paxKeHUE, CO3/IaBaEMOE TNIOCKUM 3€pKaJioM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIEPUMEHTHI IO HCCIENOBAaHUIO (DU3MYECKHX SIBICHHI U MPOILIECCOB C
UCIIOJIb30BAHUEM TMpPSMBIX, M KOCBEHHBIX H3MEpEHui: mpu IToM (HOpPMYIMPOBATH
npoOnemMy/3ajaduy W THIOTE3y Y4YeOHOTO OKCIepUMEHTa, CcoOUpaTh YCTAHOBKY U3
NPeIJI0KEHHOT0 000pYyA0BaHUS, TPOBOJAUTH OMBIT U (POPMYITUPOBATH BHIBOADL;

OCYUIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUS (PU3UYECKUX BEIMYUH, IMPU STOM
BBIOMpATh ONTHUMAJBHBIA CIIOCO0 M3MEPEHHUS] W HCIIOJIb30BaTh W3BECTHHIE METOJBI OICHKU
MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCHUMOCTH  (DU3MYECKUX BEJIWYUH C UCIOJIB30BAHHEM  MPSMBIX
U3MEpPEHUN: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI
MOJTy4EHHOM 3aBUCUMOCTH (PU3UYECKUX BEIWYUH B BHUJIE TAOIUI U TPaUKOB, JI€TaTh BHIBOJIBI
10 pe3ynbTaTaM UCCIEA0BAHMUS;

coOmroaTh mpaBuia O€30MacHOro TpyJa MNpU NPOBEACHUU HCCIEIOBAaHMM B paMKax
y4eOHOro JKCIEpUMEHTa, Y4eOHO -HCCIIeI0BAaTEIbCKOM M TPOEKTHOM JEeATENbHOCTU C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 000PYI0BAHUS;

pemiath pacu€THble 3aJaud C SIBHO 3a/laHHOM (PU3UYECKON MOJENbI0, HCIONb3Ys
¢duznueckne 3aKOHbI U MMPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4M BBIOUpaTh GU3UUYECKYIO
MOJIeTIb, BBIACNIATh (DU3UYECKUE BEIUYUHBI U (OPMYIIBI, HEOOXOAMMBIE NJsi €€ peIleHHUs,
MIPOBOAUTH PACYETHI M OLIEHUBATH PEATBHOCTh MOJYYEHHOTO 3HaYeHUST (PU3MUECKON BEITMYUHEI;

peraTh KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTMUECKU HEMPOTUBOPEUUBYIO IEMOUYKY
paccyXJIeHHH ¢ OTIOPOH HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

UCIOJIb30BAaTh NPU PpELIEHUH YYEeOHBIX 3a7a4 COBpPEMEHHblE HWH(OPMALMOHHBIE
TEXHOJIOTUU IS TIOMCKA, CTPYKTYPUPOBAHWMSI, MHTEPIIPETAIIMA W TPEICTABICHUS y4eOHOU |
HAYYHO-TIONYJIAPHOM HH(pOpPMAIMK, TOJYYEHHONM M3 pa3jIUYHbIX HMCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyt0 HH(POPMAIHIO;



OOBSCHATh NPUHIMIIBI JACHCTBHA MAalIMH, NOPUOOPOB M TEXHUYECKHX YCTPOICTB,
pas3nInuvaTh yCIOBHS UX O€30MaCHOTO UCTIOIH30BAaHUS B TOBCEAHEBHOW KHU3HU;

HPUBOIUTH MPUMEPHI BKIaJa POCCHICKHUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayYKH, B O0BSICHEHHE TIPOIIECCOB OKPYIKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIONB30BaTh TEOPETUYECKUE 3HAaHUS MO (U3NKE B TIOBCETHEBHOM JKU3HU JUIS
oOecrieyeHus1 0€30MaCHOCTH NpHU OOpaIeHUH ¢ NpUOOpaMU M TEXHUYECKUMU YCTPOMCTBaMH,
JUISL COXPAHEHUS 3I0POBBSI U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOMIEeH
cpexne;

paboTaTh B TpyNIe C BBIIOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH, IUIAHUPOBATH
paboTy TpyNINbI, palOHATBFHO PaclpenesTh OOSM3aHHOCTH W IUIAHUPOBATH JESTEIBHOCTH B
HECTaH/IAPTHBIX CHUTYaIUsAX, aJeKBaTHO OIICHHWBATh BKJIAJ KaXKOTO M3 YYaCTHHKOB I'PYIIIHI B
pelIeHne paccMaTpUBaeMOi TPOOIIEMBI.

28



TEMATHUYECKOE IINTAHUPOBAHUE

OTHOCHUTENBHOCTH MEXAHUYECKOTO
nemkenna. CrucremMa oTcuéra.
Tpaexropus.

[lepemenienue, CKOpocTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTepUATTbHON TOUKH, UX
IIPOEKIIMH HAa OCH CUCTEMBI KOOPAMHAT.
Ciio)keHne nepeMeneHu U CI0KEHUE

[Hara HaumenoBanue Komuue | IIporpammHoe conep:kanue OcCHOBHBIE BU/IbI JIESITEIBHOCTH 00Yy4arOLINXCS
No pa3aesioB U TeM CTBO
- y4eOHOT0 JacoB
npeaMera
Paznen 1. ®usuka u MeTOABI HAYYHOT'O ITO3HAHUS
11 dusuka n 2 ®dusuka - Hayka o IPUPOAE. W3ydenue HayuHbIX (AMIUPUUECKUX U

METO/IbI HayuHnble MeTo1bI TO3HAHUSA TEOPETUYECKHUX) METOAO0B [TO3HAHUS

HAy4HOT'O OKpY KaroIlero Myupa. OKpY Karollero Mupa.

MIO3HAHUS Ponb skcniepumenta u Teopuu B npouecce | O6CykaeHne rpaHUL] IPUMEHUMOCTH
IIO3HAHUS NPUPOJBL. DKCIIEPUMEHT B (GU3nUECKUX 3aKOHOB U TEOPUH.
¢uzuke. MonenupoBanue GpU3NIECKUX Pabora B rpymmne 1o noaroToBKe KOPOTKUX
SBJICHUH U nporeccoB. Hayunsie cOOOLIeHUH 0 poK U MecTe (PU3MKH B HAyKe U
runore3bl. u3nyeckue 3aKOHbl U TEOPUU. | B IPAKTHUUECKOH JEATEIbHOCTH JIIOIEH.
I'paHu1IBI TPUMEHUMOCTH (PU3HUECKUX JleMOHCTpalys aHaJIOrOBBIX ¥ LIU(POBBIX
3akoHOB. [IpuHnun U3MEPUTENbHBIX TPUOOPOB, KOMITBIOTEPHBIX
COOTBETCTBHUS. JATYNUKOB.
Posb 1 MecTO (u3HNKN B pOpMUPOBAHUU OcBoeHMe OCHOBHBIX TPUEMOB pabOThI €
COBPEMEHHOW Hay4YHOH KapTUHBI MHUpa, B dpoBoii 1aboparopueil no gusnke
MIPaKTUYECKON JESITeIbHOCTHU JTI0AeH

Hroro no paszneny 2
Pa3znen 2. Mexanuka
2.1 Kunemaruka 5 MexaHn4eckoe JBUKEHUE. [IpoBenenue skcnepuMeHTa: U3y4eHHUE

HEPAaBHOMEPHOT'O ABM)KEHHUS C LIENIBIO
orpeziesieHus: MTHOBEHHOM CKOPOCTH;
MICCIIEJOBAHNE COOTHOILIEHUS MEXY ITyTAMH,
MIPOWICHHBIMU TEJIOM 3a MOCJeI0BaTeNIbHbIE
paBHBIE TPOMEXYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUU C HayalbHON
CKOpPOCTBIO, PABHOH HYJIIO; U3yUYEHHUE
JIBUKSHMSI IIApHUKa B BSI3KOU JKHJIKOCTH;




CKOpPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOpPEHHOE
IIPSIMOJIMHEMHOE IBH)KECHUE.

I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUs, IIyTU U
IepeMELICHUS MaTEPUAIIbHOU TOYKU OT
BPEMCHH.

CBobonHoe najieHue. Y CKopeHue
cBoboHoro najaeHus. Kpupoiauneiinoe
JBH>KEHUE. [[BH)KeHNE MaTepualIbHOM
TOUYKH I10 OKPY>KHOCTH € IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO. YTIIOBast CKOPOCTB,
nuHelHas ckopocts. Ilepuon n yacrora
oOparenus. LlenTpocTpemurenbHoe
yckopeHue. Texnuueckue ycTpoiicTsa u
IIPAKTUYECKOE IPUMEHEHHUE:

CIUAOMETD, ABUKCHHUE CHAPSIOB, LICTIHBIE
U peMEHHBIC TIepeaaYn

U3y4eHUE IBUKCHUS Tela, OpOIIEHHOTO
ropu3oHTanbHO. OOBSICHEHNE OCHOBHBIX
INPUHIUIIOB ACHCTBUSA TEXHUYECKUX YCTPOICTB,
TaKUX Kak: CIIUJIOMETP, LICTIHbIE U PEMEHHBIE
nepeavn JBUKEHHUS; U YCIOBUH UX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCEHEBHOM
KU3HHU.

Pemenue pacy€THbIxX 3a71a4 C IBHO 3aJaHHOU
buznYeCcKOil MOAETBIO C UCTIOTIB30BAHUEM
OCHOBHBIX (hOpPMYJT KHHEMATHKH.

[Toctpoenue u ananus rpaduxos
3aBUCUMOCTEN KMHEMAaTHYECKUX

BEJIMYMH OT BPEMEHH JIJIs1 PABHOMEPHOI'O U
PaBHOYCKOPEHHOT'O MPSIMOIMHENHOT O
JBUKEHUSL.

Pacno3naBanue Gpu3nuecKux sBICHUN B
y4eOHBIX OIBITaX U OKPY>KAOLIEH KU3HU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE
psSMOJIMHEHHOE BM)KEHUE, CBOOOIHOE
NaJICHUE TeJI, IBUKEHUE IO OKPYKHOCTH.
Onucanne MEXaHUYECKOTO ABUKECHHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEITUUMH:
KOOpPJMHATA, IIyTh, [IEPEMEIIEHUE, CKOPOCTb,
yckopeHue. PaboTa B rpymnmnax npu
MJIAaHUPOBAHUM, IPOBEJCHUU U UHTEPIIPETALUN
Pe3yJbTaTOB ONBITOB U aHAIN3E
JOTIOTHUTEIbHBIX HCTOYHUKOB UH(OpMAaIu
110 TEME

2.2

JmHamuka

[IpuHIUIT OTHOCUTEIBHOCTH

lNasmnes. Ilepseriii 3akoH HeroToHA.
HNuepumaneHble cucremsl oTcuéra. Macca
tena. Cuna. [IpuHuun cyneprno3uiuuu CHil.
Bropoii 3akon Herotona s
MaTepuaibHON TOUKH. TpeTnii 3aK0H

CpaBHeHHUE Macc B3aMMO/JICHCTBYIOMINX TETI.
I/IsyquI/Ie 3aBUCHUMOCTH CUJIBI

YOPYTOCTH OT Aedopmanuu; CpaBHEHHE CUTT
TpeHI/IS[ IIOKOs, KAaYE€HUS 1

CKOJIBKEHHS.

O0BACHEHHE HEBECOMOCTH.
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HeroToHa 1515t MaTepuanbHbIX TOUEK.
3aKOH BCEMUPHOTO TATOTEHUS.

Cuna tsoxectu. [lepBas kocmuyeckas
ckopocTtb. Cuna ynpyroctu. 3akoH ['yka.
Bec tena. Tpenne. Buasl Tpenus (moxos,
CKOJIbXKCHUS, KaUeHUs).

Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U CUJIa TPEHUS
nokosi. Koadpduuuent tpenus. Cuna
COTPOTHUBIICHUS NIPU ABUKCHUU TeJIa B
KHUJKOCTHU WU Tra3e.

[TocTynarenbHOe U BpalaTeibHOE
JBUKEHHE a0COTIOTHO TBEPAOIO Tela.
MOMEHT CUJIbl OTHOCHUTEJIBHO OCH
Bpamenus. [nedo cunbl. YcnoBus
paBHOBecHsl TBEPIOTO Tena. TexHuyeckue

YCTpOﬁCTBa " IIPAKTHYCCKOC ITPUMCHCHUC!

MOAIIUITHUKH, IBUKCHNUEC NCKYCCTBCHHBIX
CITYTHHUKOB

[IpoBeneHmEe SKCIIEPUMEHTA!

HCCIICAOBAHUE 3aBUCUMOCTH CHII

YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE

U PE3UHOBOM 00paslie, OT UX

nedopmaruu; n3yueHrue ABUKEHUs OpycKa 1o
HAKJIOHHOM IIJIOCKOCTH;

HCCJICIOBAHKE YCIOBUI paBHOBECHS TBEPAOTO
Tella, UMCIOIETO OCh

BpaIlCHHUS.

OOBscHEHHE 0COOCHHOCTEH

PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MNPSIMOJIMHEWHOTO JIBHKEHUS,

CBOOOIHOTO MaJeHHU TEJI, IBHIKEHUS

M0 OKPY>KHOCTH Ha OCHOBE 3aK0HOB HbI0TOHA,
3aKOHA BCEMHUPHOTO

TATOTCHHSL.

OOBsicHEeHHE OCHOBHBIX ITPUHITUIIOB

JIEUCTBHUS HOAIIHUITHUKOB U HX

MPaKTUYECKOr0 MPUMEHEHHS.

OO0bsicHeHHEe JBMKEHUS NCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenue pacu€THBIX 33724 C SIBHO

3a/laHHON (PU3NUECKON MOJIETbIO

C HCIOJIL30BAaHUEM OCHOBHBIX 3aKOHOB

u GopMyI JTUHAMUKH.

Pacnio3naBanue pusnyeckux siBIEHUN

B YUEOHBIX OMBITAX U OKPYKAIOIICH KU3HU:
WHEPIMS, B3aUMOJICHCTBUE Tel. AHAIIN3
(GHU3UUECKUX MPOLECCOB U

SBJICHUH C HCHOJIL30BAHMEM 3aKOHOB U
MPUHIUIIOB: 3aKOH BCEMUPHOTO TATOTEHHMS, I,
I m III 3akonbl HbloTOHA, mNpPUHLIKI
CyNepIo3UINN CHII, TIPUHIIATT
PaBHOIIPABHOCTH MHEPIIHATBHBIX




CHUCTEM OTCUYETA

2.3

3aKOHEBI
COXPaHEHUS B
MEXaHUKE

Nmmynbe MaTepraabHON TOUKH (Tena),
CHCTEMBbl MaTepHAIIbHBIX TOUEK. MIMITysIbC
CWJIBI U U3MEHEHHE UMITYJIbCA TeJa. 3aKOH
COXpaHEeHHUs UMILyJbca. PeakTuBHOE
nBrokenne. Padora cunbl. MOLIHOCTH
cuiibl. Kunetnueckast sHeprust
MaTepuaabHOU Touku. Teopema 00
M3MEHEHUH KHHETHUYECKOU

SHEPIHH.

[TorennmaneHast sHeprus. I[loreHnuansHas
SHEprus ynpyro aeGopMupoBaHHOK
npyxussbl. [lorennuanbHas sHeprus Tena
BOJIM3U IOBEPXHOCTH 3E€MIIH.
[ToreHnanbHble U HENOTEHIIUATIbHbIE
cwibl. CBs3b paObOTHI HEMTOTCHIIUATBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOi
SHEPIUU CHCTEMBI Tell. 3aKOH COXPaHCHHS
MEXaHUYECKON YHEPTUN.

VYnpyrue v Heynpyrue CTOJKHOBEHHUS.
TexHu4eckue ycTponucTea u
MIPAKTUYECKOE IPUMEHEHHUE: BOAOMET,
KONEp, MPY>KUHHBIA MUCTOJIET, TBUKCHUE
paket

[IpoBeneHue 3KCriepuMeHTa: U3yueHue
a0COJIIOTHO HEYIIPYTOro yaapa ¢ MOMOIIbIO
JIBYX OJTMHAKOBBIX

HUTSHBIX MasTHUKOB; MCCIIEIOBAHNE CBSI3U
paboThI CHITBI C KI3MEHEHUEM MEXaHHUYECKON
SHEPIruU TeJla Ha MPUMEPE PACTSHKEHUS
pPE3UHOBOTO

KIyTa.

OreHKa aOCOJIIOTHBIX M OTHOCHUTEIBHBIX
MOTPENTHOCTEH H3MEPEHUH (HU3UIECKUX
BEJIMYMH.

Pemnenune pacu€THbIX 3a/1a4 ¢ IBHO 3aJIaHHOU
(U3UIECKOi MOIEIBIO

C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB

1 GOpMYIJT JMHAMHUKY M 3aKOHOB COXPAHCHHUS.
Pemienne kauecTBEHHBIX 33]1a4 C OMOPOM Ha
M3y4YeHHBIE B pazjene «MexaHnKay 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHUS.
OnuncaHnne MEXaHUYEeCKOI'0 ABUKEHUS C
HCIIOJIb30BaHUEM (PU3UYECKUX BETUYMH:
UMITYJIbC TeJla, KHHETHUYeCKasi YJHepTrus,
MOTEHITHATbHAS YHEPTHUS, MEXaHUYECKas
paboTa, MexaHHYeCKast MOIIIHOCTh. AHATU3
(bU3HYECKUX MPOIECCOB U SIBJICHUM C
HCII0JIb30BAaHUEM 3aKOHA COXPaHEHUs
MEXaHWYECKON PHEPTUH, 3aKOHA COXPAHCHUS
umnynbca. OObsICHEHNE OCHOBHBIX IPUHIIUIIOB
JEUCTBUSI M IPAKTHYECKOTO PUMEHEHUS
TEXHUYECKUX YCTPOIMCTB, TAKUX KaK: BOAOMET,
KOTIEP, MPYKUHHBIN MUCTOJIET.

OObsicHeHHEe ABMKCHUS PaKeT ¢ OTIOPOid Ha
n3ydeHHbIE GU3NYECKUE BETUUYUHBI U
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3aKOHBI MEXaHUKHU.
Hcnonp3oBanue mpu MOAroTOBKE COOOLIEHUH O
IPUMEHEHUU 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUHN JIJIS TIOMCKa,
CTPYKTYPHUPOBAHUS,
MHTEPIIPETALUU U TIPEICTABIICHUS
UH(POpPMALIUU, KPUTHUECKUH aHAIN3
NoJy4aeMoi nHpopmMauu
[IpoBeeHne KOCBEHHBIX U3MEPEHUH,
UCCJIEJIOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH, IPOBEPKA NPEJIOKEHHBIX THIIOTE3

Hroro no pasaciny
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Paznen 3. MonekynsipHas pusuka u TepMoIMHAMUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPUH

9

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHOE
obocHoBaHue. BpoyHOBCKOE NIBHIKEHHE.
Juddyzus. Xapaktep IBUKEHUS U
B3aMMOJICVCTBHS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus Ta30B, )KUJIKOCTEN U
TBEPJBIX TET U OOBSICHEHUE CBONCTB
BEILIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pazmepsl MosekyJ. KomnuectBo
Bemtecta. [locTostHHas ABoraapo.
TennmoBoe paBHOBECHE.

Temneparypa u e€ usMepeHue.

[[Ixana remnepatyp Llenbcus.

Mopgenb ueanbHOTo rasa.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU UACAIBHOIO rasa.
AOcomtoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
TEIIJIOBOTO JBMKEeHUS yacThIl raza. [llkama
temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.

[IpoBenenue 3xcriepuMeHTa: onpeaeacHue
Macchl BO3yXa

B KJIACCHON KOMHATe Ha OCHOBE U3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyphl
BO3/lyXa B HEM; HCClIe10BaHUE 3aBUCUMOCTHU
MEX]ly TapaMeTPaMU COCTOSTHUS
pa3peKEeHHOT o Ta3a.

OreHka abCONIOTHBIX M OTHOCUTEIBHBIX
HOTPEIIHOCTEN N3MEPEHUH PU3NUECKUX
BEJIMYHH.

OOBsicHeHne OCHOBHBIX TPUHITUIIOB JICUCTBUI
TepMOMeTpa U OapomeTpa U yCIOBUN UX
0€301MacHOT0 UCMOIb30BaHMS B IOBCEHEBHOM
YKU3HU.

PacnioznaBanue ¢pusznyeckux sBIEHUN B
yUeOHBIX OIBITAX U OKPY’KarOIIeH KU3HU:
nuddysusi, OpOyHOBCKOE IBHKCHUE.
OnucaHue TEMIOBBIX SABIECHUN C
WCIOJIb30BaHNEM (PU3MUYECKUX BETMYHH:
JTaBJICHUE Ia3a, TEMIIEPATYPA,




VYpasuenue Menpaeneera-Knaneiipona.
3axoH [lanbrona. M3ompoueccel B
HJI€aIbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.

I'pacduueckoe npeacrapieHue
M30IIPOLIECCOB: U30TEpPMa, U30X0pa,
nzobapa.

TexHudeckue ycTpomucTea u
MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
O6apometp

CpeIHssl KHHETUYECKAsi SHEPTHUS XaOTHYECKOIO

JBUKEHUSI MOJIEKYJI, CpEAHEKBaApaTUIHAs

CKOpPOCTb MOJIEKYI.

AHanu3 GU3NYECKUX MPOLIECCOB U SIBICHUH C

nucriojipbzoaneM MKT, ra3oBsIx 3aKOHOB,

CBSA3U CPEIHEU KUHETUYECKON YHEPTUn

TEIIJIOBOTO JIBMKEHUS MOJICKYJI ¢ aOCOTIOTHON

TEMIIEPaTypPOu.

Pemnrenune pacu€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOU

(GU3UIECKO MOIEIBIO

C HCIO0JIb30BaHUEM OCHOBHBIX

nonoxennid MKT, 3akoHOB 1 popmyi

MOJICKYJISIPHON (PU3UKH.

Pabota B rpynmnax npu rjiaHUpPOBaHUH,

MPOBEJICHUM U UHTEPIIPETALIUHI

pe3yJIbTaTOB OMBITOB U aHAIHN3E
JIOTIOJTHUTEILHBIX HCTOYHUKOB UH(MOPMAITUU

110 TEME

3.2

OCHOBBI
TepMOI[I/IHaMI/IKI/I

10

TepmoanHaMuueckas cuctema.
BnyTtpeHnHss sHeprus
TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI
€€ N3MEHCHMUS.

KonunuecTBo TEmIOTH 1

pabota. BHyTpeHHss

SHEPTHsi OJHOATOMHOTO
HIeaILHOro ra3a. Buasl
TeIIonepeaun:
TETJIOMPOBOAHOCTb,

KOHBEKIIUSI, U3TyUEHHE.

VnenapHas TEIIOEMKOCTD
BemlecTa. KonuuectBo

TETJIOTHI TIPH

Terionepeaye.

[TonsTue 06 annabaTHOM mpolecce.

[IpoBenenue 3KkCiepuMeHTa: U3MEPEHHE
yAETbHOU TEII0EMKOCTH BelecTBa. OleHKa
aOCOJIIOTHBIX U OTHOCUTENIBHBIX MOTPEITHOCTEH
U3MEpeHH pu3nueckux

BEJIMYMH.

N3yuenue Mmozeneit napoBoil TypOUHBIL,
JIBUTATENsl BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATEIS.

OOBsicHEeHHE PUHIUIIOB IEHCTBHS U YCIOBUM
0€30MMacHOT0 UCIOIb30BaHUS SBJICHUH C
UCIIOJIb30BaHUEM (PU3UYECKUX BETUYUH:
JaBJICHUE Tra3a, TeMIlepaTypa, KOJIHM4eCTBO
TEIUIOTHI, BHYTPEHHAS SHEPTusi, paboTa rasa.
Pemenne pacué€THbIX 3aj1a4 ¢ SIBHO 3a/1aHHOM
(GHU3UUECcKOil MOJIENbIO C UCTIONIBb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI MOJIEKYJIIPHOM
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[TepBrIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJIMHAMMKH K U30IIPOLIECCaM.
I'paduueckas uaTepripeTanus padoTsl
rasa.

BTopoii 3aKOH TEpMOJIMHAMUKHU.
Heo6paTumocTs npoLeccoB B IpUpoeE.

TernoBbie MamHbL. [I[pUHIUIIBI AEACTBUS

TEIJIOBBIX MamuH. [IpeoOpa3oBanus
SHEPTUU B TCIUIOBBIX MAIIWHAX.
Koaddunuent monesnoro aeicTeus
TEILIOBOM MAaIllHEI.

Huxn KapHo u ero koadpduruent
[MOJIC3HOTO ACHCTBUS. DKOJIOTHYECKUE
PoOJIEMBI TETUIODHEPTETUKH.
TexHu4eckue ycTpoicTsa u
MPAaKTUYECKOE MPUMEHEHHUE: IBUTATEh
BHYTPEHHETO CTOPaHMUsI, OBITOBOM
XOJIOTUIBHUK, KOHTUITUOHED B
[MOBCEIHEBHOM KM3HH JIBUTATEIIs
BHYTPEHHETO CTrOpaHHusi, OBITOBOTO
XOJIOTUJIHbHHKA, KOHTUITHOHEPA.

(GU3MKH ¥ TEPMOJMHAMUKH.

Pemrenne kaueCTBEHHBIX 33/1a4 C OMOPOH Ha
U3y4deHHBIE B pa3nene «MoekynspHas pusnka
U TEPMOJAMHAMHUKA) 3aKOHBI, 3aKOHOMEPHOCTH
U pusnveckue sBICHUS.

Pabora B rpynmax npu aHauuze
JONOJTHUTEIBHBIX HCTOYHUKOB HH(POPMAINN
10 TeMe

3.3

ArperartHele
COCTOSIHUS
BEIIIECTBA.

da30BbIC

NEPEX0bl

[TapooGpazoBaHue U KOHIECHCALMSL.
Hcnapenne u kuneHue.
AOGcCoutoTHAs M OTHOCHUTENbHAS

BJIAKHOCTh BO3/1yxa. HachllieHHBIN map.

VY nenbHas Teniaora

napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.
Teépnoe Tteno. Kpucrammueckue u
amop¢HbIe Tena. AHU30TPONHS CBOWCTB
KpucTawioB. JKunkue

Kkpuctajibl. COBpeMeHHbIE

Marepuaisl. [1naBienue u

[IpoBenenue 3kCriepuMeHTa: U3MEPEHHE
OTHOCHUTEJIbHOM BIIaXXHOCTH Bo3ayxa. OleHka
aOCOJIIOTHBIX U OTHOCUTENIBHBIX MOTPEIIHOCTEH
U3MEpEeHUH (PU3NUECKUX BEIUYHUH.

N3yueHne cBONCTB HACBHIIICHHBIX

MapoB, CIOCOO0B U3MEpPEHUs

BJIQKHOCTH

Hab6monenve kuneHus npu

NOHMKEHHOM JaBJICHUH, HATPEBAHUS

Y TUTaBJIEHUS] KPUCTAJIIMUECKOTO

BELIECTBA.

OO0bsicHeHHEe TPUHIIMIIOB ICUCTBUS U YCIOBHI




KpHCTaJUTH3aus. Y IeNIbHas TeIUI0Ta
rwiapnenus. Cyonumanusi.

VYpaBHEHHUE TEIIIOBOrO OanaHca.
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE: THTPOMETP U
MICUXPOMETP,

KaJIOpUMETp, TEXHOJIOTUH

MOJYYCHUs] COBPEMECHHBIX MAaTepUalIOB,
B TOM 4HCIE€ HaHOMAaTEPHAJIOB,H
HAHOTEXHOJIOTHU

0€30I1aCHOT0 MCII0JIb30BaHMS

B [IOBCEJIHEBHOM JKU3HU TMTPOMETPA,
IICUXPOMETpa, KAJIOPUMETPA.

W3ydeHne TeXHOJIOTUi OJTyYEHHUs
COBPEMEHHBIX MaTEpUAOB, B TOM YHUCIIE
HaHOMAaTEpHAaJIOB.

Pemenue pacu€THBIX 3aa4 € IBHO
3a/laHHON (PU3UYECKON MOJICITBIO

C UCIIOJIb30BAaHUEM YPABHEHHUS
TETUIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3aa4

C OIOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUEe
SIBJIICHUS 110 TEME.

Pacnio3naBanue Gpu3nueckux sBICHUN

B YUEOHBIX OIIBITAX U OKPYXKAIOUIEH KU3HU:
nedopmanus TBEPABIX Tell,

HarpeBaHue 1 OXJIaXIeHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSTHUI
BElIECTBAa U 00BACHEHUE UX HA OCHOBE 3aKOHOB
1 GOpMyIT MOJIEKYJISIPHOM

bu3uku.

Hcnonb3oBanne HHGOpMaIIMOHHBIX
TEXHOJIOTHH JIJIST TONCKA,
CTPYKTYypPHUPOBAHHUsI, UHTEPIIPETALINN U
npeJcTaBlIeHNs HH(OpMaLuy Ipu
HOJTrOTOBKE COOOLIEHUI O IPUMEHEHUN
3aKOHOB MOJIEKYJISIpPHOM (pU3MKU U
TEPMOJAVMHAMMKHU B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pasaeny
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Paznen 4. DnexrpoguHamMuka
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4.1

9JI€KTpOCTaTI/IKa

10

DJIeKTpu3anus Teil. DICKTPUUECKUI
3apsj. [[Ba Buaa 31€KTpUUYECKUX 3aps/I0B.
[IpoBOHMKH, AUDIIEKTPUKHU U
MIOJIyIIPOBOIHUKH. 3aKOH COXPaHEHUS
3JEKTPUYECKOTO 3apsJia.
B3aumonerictBue 3apsiioB. 3akoH Kyiona.
TodeuHblid IEKTPUIECKUI 3apsI.
Onexrpuueckoe nojie. Hanpspk€HHOCTD
anekTpudeckoro noiis. [punuun
CYNEPHO3ULNH IEKTPUUECKUX MOJEH.
JIuHuM HaPsHKEHHOCTH 3EKTPUUECKOTO
TOJIS.

Pabora cuit aneKTpoCcTaTuyecKoro moJsl.
[Torenmman. Pa3HOCTh NOTEHIIUAJIOB.
[IpoBOIHMKYN U AUBIIEKTPUKHU B
ANEKTPOCTATUYECKOM IIO0JIE.
JlusnekTpudeckasi IpOHULIAEMOCTb.
Onektpoémkocth. Konnencarop.
ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOT O
KOHJIeHcaTopa. TexHndeckue ycTponcTaa
U IPAKTHYECKOE MPUMEHEHHE:
INEKTPOCKOI, IIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHHE
JIEKTPONIPUOOPOB, KOHJEHCATOD,
KOIIMPOBAJIBHBIN anmnapar, CTpyWHbIN
MIPUHTED

ITpoBeneHue dKCIEpUMEHTA: U3MEPEHUE
JJIEKTPOEMKOCTH KOHJEHCATOPA.

OneHka aOCOIOTHBIX M OTHOCUTENIbHBIX
HOTPEIIHOCTEN U3MEpEHHH (PU3NIECKUX
BEJIMYHH.

N3yuyeHne NpuHIUIIOB NEUCTBUS
JNEKTPOCKOIIA, JIEKTPOMETPA,

KOHJICHCATOPA.

N3yyenue npuHIMIIOB JEUCTBUS U YCIOBHUU
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOMN
YKU3HU, KOIMPOBAJIBHOTO aliapara, CTpyHHOro
IIPUHTEPA.

PaccmoTpenue puznueckux ocHOBaHUN
3JIEKTPOCTATHYECKON 3aILUTHI U 3a3€MIICHUS
JIEKTPOIIPUOOPOB.

Pemrenne pacu€THbIX 3a7a4 € IBHO 3a1aHHOU
(GU3UUECKOIl MOJIENbIO € UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI 3JIEKTPOCTATUKH.
Perenne kaueCTBEHHBIX 3a/1a4 C OIIOPOYU Ha
W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue sIBICHUS 3JIEKTPOCTATUKH.
PacnioznaBanue ¢pusnyeckux sBIEHUHN B
yUeOHBIX OIBITAX U OKPY’KarolleH KU3HU:
3JIEKTPU3ALNS TeJl, B3aUMOJICHCTBUE 3aps0B U
00BSICHEHUE UX Ha OCHOBE 3aKOHOB U ()OpPMYIT
3JIEKTPOCTATHUKHU.

OnucaHue U3y4eHHBIX CBOMCTB BEIIECTBA U
3JIEKTPUYECKUX SIBJIEHUHN C UCIIOJIb30BAaHUEM
(GU3MUECKUX BETMYUH: SJEKTPUUECKUH 3aps,
HaIpsHKEHHOCTD AJIEKTPUYECKOTO TMOJI,
MIOTEHIUAJI, PA3HOCTb ITOTCHIUAJIOB,
3IIEKTPOEMKOCTB.

Ananu3 (pu3NYeCKUX MPOLECCOB U SABJICHHM ¢
WCIO0JIb30BaHHEM (DM3MUECKUX 3aKOHOB: 3aKOHA




COXPAHEHHUs MIEKTPUUYECKOTO 3aps/ia, 3aKOHa
Kymona.
Pabora B rpynmnax npu aHanuse
JOIIOJIHUTCIIbHBIX NCTOYHHUKOB I/IH(I)OpMaI_II/II/I u
HOJrOTOBKE COOOLIEHUI O IPOSIBICHUU
3aKOHOB JIEKTPOCTATUKU B OKPYXKaIOLIEH
YKU3HU U IPUMEHEHUHU

X B TCXHUKC

4.2

ITocTosiHHBIH
BJIEKTPUYECKUI
ToK. Toku B
Ppa3IMYHBIX
cpenax

12

DNEeKTPUYECKUM TOK. Y CII0BUS
CYILIECTBOBAHUS AJIEKTPUUECKOTO

Toka. Mlcrounuku Toka. Cuia Toka.
[TocTostHHBII TOK.

Hanpsixenne.

3akoH Oma 11 y4acTKa LEIu.
DNEKTPUUECKOE CONIPOTUBIICHHUE.

VY nenbHOE CONPOTUBIICHHUE BEIIECTBA.
[locnenoBarenbHOE, NapaIeNbHOE,
CMEILIaHHOE

COEIMHEHHE MPOBOJHUKOB.

Pabora snexTpuyeckoro Toka.

3akoH J[xoynsa-Jlenna. MomHoCcTh
AIEKTPUIECKOTO TOKA. DIEKTPOIBIKYIIIAS
cujia U BHYTPEHHEE CONPOTUBIICHUE
UCTOYHHUKA TOKa. 3axoH OMa 1 ITOJIHOH
(3aMKHYTOI) 2NIEKTPUIECKON IEITH.
KopoTtkoe 3aMbIkanue.

DNEeKTPOHHAsl TPOBOIUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBJICHHS
METAJUIOB OT TEMIIEPaTypHI.
CBepXIpOBOAMMOCTh. DIEKTPUUECKHUI
TOK B BakyyMme. CBOMCTBa JIEKTPOHHBIX
myudkoB. [TomynpoBonuuku. CoOcTBeHHAS
Y MIpUMECHAas TPOBOJIUMOCTh
oJIynpoBoAHUKOB. CBolicTBa pP-N-

[IpoBeneHue KCriepuMEHTa: U3yueHue
CMEIIIAHHOTO COEAMHEHUS PE3UCTOPOB;
uzMmepenue JJ1C ucTouHrKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS; HAOII0IeHHE
3JIEKTPOJIU3a.

O1ieHKa aOCOJIFOTHBIX M OTHOCHUTEIBHBIX
HOTPEIIHOCTEH U3MEPEHH (PU3NIECKUX
BEIUYMH.

OObsicHeHHE TPUHIIUIIOB ACUCTBUS U yCIOBUI
0e30macHOTO MPUMEHEHUS aMIIEpMETPa,
BOJIbTMETPA, PEOCTATA,

HCTOYHUKOB TOKA,

3JIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETPA CONPOTUBIICHUS], BAKYYMHOT'O
JIN0/1a, TEPMUCTOPOB U (DOTOPE3UCTOPOB,
MOJIYITPOBOIHUKOBBIX JUOJIOB, TAJIbBAHUKH.
Pemrenue pacu€THBIX 33724 € SIBHO 3a/IaHHOU
(bU3NYECKON MOAETBIO C UCTIOTB30BAHUEM
OCHOBHBIX 3aKOHOB M (DOPMYIT TEMBI
«ITOCTOSTHHBIN 2JIEKTPUUECKUM TOKY.
PacnioznaBanue ¢pusznyeckux sBIEHUHN B
y4eOHBIX OMBITaX U OKPY>KAIOIIEH KU3HU:
AJIEKTPUYECKask MPOBOIUMOCTD, TETIIOBOE,
CBETOBOE, XHUMHUUECKOE, MATHUTHOE JCHCTBHS
TOKA.
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rnepexoja.

[TomynpoBOAHUKOBBIE IPUOOPEI.
DJIEKTPUUYECKUHN TOK B paCTBOpax U
pacriaBax 3J€KTPOIUTOB.
DIEeKTPONUTHYECKAs JUCCOLIUALIMS.
DIEKTPOIH3.

DIIEKTPUYECKUH TOK B razax.
CamocTosITeNbHBIN U HECAMOCTOS TEIHHBIN
pazpsan. Monnus. [1nazma.

TexHu4ecKkue ycTpoiucTBa U NpakTUYeCKoe
MIPUMEHEHHUE:

aMIepMeTp, BOJIbTMETP, PEOCTar,
HWCTOYHUKH TOKA,
AJIEKTPOHATPeBaTEIbHBIE TPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN
O[T, TEPMUCTOPHI U HOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN THOJ, TaTbBAaHUKA

AHaM3 3JIEKTPUYECKHUX SBJICHUH U TTPOIIECCOB
B ILIEMSAX ITOCTOSHHOI'O TOKA C UCIIOJIb30BAHUEM
3aKOHOB: 3ak0H OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U NapalIeIbHOTO
COCIMHEHUS TPOBOTHUKOB, 3aK0OH J>KOyIs-
Jlenna.
Onrcanne U3y4YeHHBIX CBOMCTB BEIIECTB U
IIEKTPUIECKUX SBIICHUH C UCIOJIb30BAHUEM
(bU3UYECKUX BEIIMYMH: dJICKTPUUCCKUN 3apsiI,
CHWJIa TOKA, dJICKTPHUECKOE HAMIPSKCHHE,
AJICKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTh
noteHimanos, 9J[C, paboTa Toka, MOITHOCTh
TOKA.
Hcnonb3oBanue nHOpMamOHHbBIX
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETAIIMH U TIPEICTABICHUS
uH(OpMAaIUY TP MOJATOTOBKE COOOIICHHH O
IPUMECHECHUN
3aKOHOB IOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJOTHIX

4.3

MaruauTtHoe 1oJe.
DneKTpOMarHuTHa
sI UHIAYKLIHS

11

ITocTossnaBIe MaruuThl. B3aumMoaencTrue
MOCTOSSHHBIX MarHUTOB. MarHuTHOE I10JI€.
Bekrop MmarauTHOM MHAYKIMH. [IpuHIIKMI
CyNEepIO3UIIMM MAarHUTHBIX ToJeH. JInnun
MarHuTHON uHAyKuu. Kaptuna nunuii
MAarHUTHON MHIYKIIMU TIOJISt

MOCTOSSHHBIX MarHUTOB.

MarauTHO€E 1oJie MPOBOIHUKA C TOKOM.
Kaptuna nuHuii HHIYKUIMHA MarHUTHOTO
MOJISL JNTMHHOTO

MPSAMOTO ITPOBOJHUKA U 3AMKHYTOIO
KOJIBIIEBOT'O MIPOBOIHUKA, KATYIIIKH C
tokoM. OnbIT Opcrena. Bzaumopeiicteue
MPOBOJTHUKOB

[IpoBeneHue SKCIIEpUMEHTA: U3yUYEHUE
MarHUTHOTO TOJISI KATYLIKH C TOKOM;
UCCIIEIOBAHUE IEUCTBUS IIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIIEIOBAHUE SBJIICHUS DJIEKTPOMAarHUTHOM
UHAYKIIHH.
OreHka aOCOIIOTHBIX M OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEepEeHU PU3NIECKUX
BEIINYMH.
OObsicHeHNEe TPUHIIUIIOB IEUCTBUS U yCIIOBUIl
0€30I1aCHOT0 MPUMEHEHUS TIOCTOSTHHBIX
MarHuTOB,
3JIEKTPOMArHUTOB, HJIEKTPOABUTaTENS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YaCTHII,




C TOKOM.

Cuiia Amriepa, €€ MOJyJib M HalpaBJICHUE.

Cuna JlopeHiia, e€ Moyib 1
HarpasjieHue. J[BHKEHUE 3apsKEHHON

YaCTHUILIbl B OATHOPOJHOM MAarHMTHOM II0JIC.

Pa6ora cunbl JlopeHia.

SIBrieHME DJIEKTPOMArHUTHOW UHAYKIUH.
[ToToK BEKTOpa MarHUTHOM UHAYKLMH.
DIEKTPOABUKYILAS CUIIA UHIYKIUU.
3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
®apanest.

BuxpeBoe anexkTpuueckoe noiie.
DNEeKTpOABUKYILAsA CUJIa UHAYKIUHU B
MPOBOJIHUKE, JBUKYILEMCS
MOCTYNATeJIbHO B OAHOPOJIHOM
MarHuTHOM II0JIC.

IIpaBuio Jlenna.

NHayKTUBHOCTS. SIBIeHUE
CaMOMHAYKIMU. DJIEKTPOIBIKYLIAs CUIa
CaMOWHIYKIWH.

DHeprusi MarHUTHOT'O TOJIsl KaTYLIKH

C TOKOM.

DNeKTpOMarHuTHoe noJje. TexHuueckue

YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHHUE:

IIOCTOAHHBIC MarHuTHhI,
OJICKTPOMArHMuThI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
OJIEMCHTAPHBIX YaCTUIL,
HHAYKOMUOHHAA IMCYb

WHAYKIIMOHHOW IIE€YH.

Pemenne pacu4€THbIX 3a71a4 Ha IPUMEHEHHE
(dopmyn Tembl «MarHuTHoe mnoiie.
DNEeKTPOMarHuTHas MHIYKLHS.

Pemenne kauecTBEHHBIX 3a7a4 ¢ ONIOPOH Ha
W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue sABICHUS TeMbl «MarHuTHOE
noJie. DJIEKTPOMarHuTHasi UHAYKLUS».
Omnpenenenne HanpaBJIEHUS BEKTOPA
WHYKIUA MarHUTHOTO TOJISL IPOBO/IHUKA C
TOKOM, cuibl Amnepa u cuiiel Jlopenna.
Pacno3naBanue Qpu3nuecKux sBICHUN B
yUeOHBIX OIBITAX U OKPY’KaroIleH KU3HU:
B3aUMOJCHCTBHEC MarHUTOB,
JJIEKTPOMAarHUTHas UHAYKLHNS, JeHCTBHE
MarHUTHOTO I10JIs Ha IIPOBOJHUK C TOKOM U
JBUKYILIUICS 3apsil.

AHanu3 3JIeKTPOMArHUTHBIX SBJICHUN

C UCIOJIb30BAaHUEM 3aKOHA DJIEKTPOMarHUTHOU
WMHIYKIUN.

Onucanne U3y4EHHBIX CBOMCTB BEIIECTB U
3JIEKTPOMAarHUTHBIX

SIBICHUH € MCTI0JIb30BaHUEM (DU3HYECKUX
BEJIMYMH: UHAYKIMS MarHUTHOTO MOJIsA, CUJIa
Awmriepa, cuna JlopeHna, ”HIyKTUBHOCTb
KATYLIKH, SHEPTHsI DJIEKTPUYECKOTO U
MarHuTHOTO IOJIEH

Hroro o pazneny 33
Pasznen 5. Konedauusa 1 BOIHEI
5.1 Mexanuveckue u 9 KonebarenpHast cucrema. HccnenoBanue mapameTpoB KosieOaTenbHOM

DNeKTPOMarHUTHBI
e KoJeOaHus

CB0OOIHBIE MEXaHNYECKIE KOIEOaAHMS.
I'apmonnueckue xonedanus. [lepuon,

CHCTEMBI - IEPHO/Ia, YACTOTHI, AMIUTHTYIbI U
¢a3bl KosebaHui (MPYKUHHBIA W/UIN
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4acToTa, aMIUIMTYyAa U (a3a KoneOaHuH.
[IpyxvHHBIA MasTHUK. MaTemMaTH4eCKU
MasiITHUK. YPaBHEHHE TAPMOHUUYECKUX
koseOanuil. [IpeBpaiienne s3Hepruu npu
rapMOHUYECKUX KOJIeOaHUsIX.
KonebarenbHbliit KOHTYD.

CB00OOHBIE IEKTPOMArHUTHBIE
Kosie0aHMs B UI€TBHOM KOJIe0aTeTbHOM
KOHType. AHAIIOTUsl MEXIY
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
kosnebanusamu. @opmyina TomcoHa. 3aKoH
COXPAHEHHUS SHEPTUU B UJICATTBHOM
kosebarenbHOM KoHType. [IpencraBnenue
0 3aTyXaIoIIMNX KOJCOaHUX.
BbIHYyXI€HHBIE MEXaHUYECKUE
Koje0aHusl.

Pe3onanc. BeinyxaeHHbIE
AEKTPOMArHUTHbIE KOJeOaHus.
IIepeMeHHBIN TOK.

CuHycouanbHbIN IepeMEHHBIN
TOK.MOITHOCTE IEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JICVCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNPSKEHUS.
Tpancpopmarop. [Ipoussoactso,
nepeaaya v NoTpedieHue 3JIeKTPUIecKoil
SHEPruu. DKOJIOTUYECKUE PUCKH TTPU
IIPOU3BOJICTBE IeKTpodHepruu. KynpTypa
HCIIOJIB30BAaHHUS DJIEKTPOIHEPTUH B
IIOBCEITHEBHOMU

KU3HU.

TexHn4yeckue ycTpoicTBa U MPaKTUIECKOE
IIPUMEHEHHE: dJIEKTPUUECKNN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, JIMHUN
ANEeKTpoIepeaay

MaTeMaTUYECKUN MasiTHUK).

HaGmonenue 3aTyXamIux KoJie0aHuil.
HUccnenosanue CBOMCTB BBIHYKICHHBIX
KoJIe0aHu .

Habmronenue pezoHanca.

[IpoBenenue 3xkciepuMeHTa: UCCIEA0BaHNE
3aBHCUMOCTH ME€PHOJA MAJIbIX KOJeOaHHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChl TPpy3a;
UCCIIeIOBaHUE IEPEMEHHOT0 TOKa

B LIENIU U3 IOCJIE10BATEIILHO

COEAMHEHHBIX KOHAECHCATOPA, KaTYLIKH U
pe3ucropa.

OneHka abCOIIOTHBIX U OTHOCHUTENIBHBIX
HOTPEIIHOCTEN U3MEpPEHHI (PU3NIECKUX
BEJIMYMH.

OObsicHEeHNE TPUHLIMIIOB IEUCTBUS U YCIOBUM
0€30I1aCHOT0 PUMEHEHUS! 3TTEKTPUIECKOTO
3BOHKA, FeHepaTopa NepeMEHHOro TOKa, JIMHUN
aJIeKTponepeay.

Pemenue pacuéTHbIX 3a1a4 ¢ IBHO 3a/1aHHOMN
bu3nUecKoil MoIeNbIo

C UCIIOJIb30BaHHUEM OCHOBHBIX 3aKOHOB

U pOpMyJI, ONTUCHIBAIOLINX MEXaHUUYECKHE U
3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

Onucanne MEXaHUYECKUX U
9JIEKTPOMArHUTHBIX KOJIeOaHUH C
HCIIOJIb30BaHNEM (PU3MUYECKUX BETMYHH:
HepUoJI M YacToTa KoJiebaHul, aMIUIUTyja U
¢aza xosnebaHui, 3apsa U CHJIa TOKA B
TrapMOHUYECKUX JIEKTPOMAarHUTHBIX
KOJIeOaHUSX.

Pemenue kauecTBEHHBIX 3aa4 C ONIOPOH Ha
W3Y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH,




ONUCHIBAIOLIME MEXaHUYECKUE U
AIIEKTPOMArHUTHBIE KOJIEOaHMS.
PaGora B rpynnax npu riaHUpOBaHHH,
IIPOBEJCHUH U UHTEPIIPETALIUU
Pe3yJbTaTOB ONBITOB, U AHAJIN3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB HH(POPMALIUT
110 TEME

5.2

Mexanuueckue u
DNeKTPOMarHUTHBI
€ BOJIHBI

MexaHnuyecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.

CKopocTb pacnpocTpaHEHMs U JUIMHA
BoIHBI. [lonepeuHsie U IpoaoIbHbIE
BoJIHBL. IHTEepdepenuus u nuppaxuus
MEXaHUYECKUX BOJIH.

3Byk. Ckopocts 3Byka. ['pomkocTsb
3Byka. Bwicota Tona. TemOp 3Byka.
ONEKTPOMAarHUTHHIE BOJIHBI.

YcnoBus U3iIy4eHus 3JIEKTPOMAarHUTHBIX
BOJIH. B3aumHas opuenranus BeKkTopos E,
B, 1 B 311eKTpOMarHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)XeHHE, IPETIOMIIEHUE, TOJIAPU3ALIUS,
mudpaxnus, uareppepenus. CKopocThb
IJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne IEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguOCBSI3U U TEIEBUACHHUS.
Paaunonokanusa. D1eKTpOMarHuTHOE
3arpsI3HEHUE OKPYIKAIOLIEN CPEbl.
TexHu4eckue ycTpoicTBa u
IIPaKTU4YECKOE NPUMEHEHUE:!
My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMATHOCTUKA B TEXHUKE
U MEIMIIMHE, pajap, U NpeIoMIIeHHUS,

N3yuenune oOpa3oBaHus U paclpoCTPaHEHUS
HONEPEYHbIX U

IIPOJOJIBHBIX BOJIH.

HaburoieHne otpaxkeHus ¢ aMILUIUTY10H U
4acTOTOH Koje0aHMii, 3ByKOBOI'O pe30HaHCa.
HccnenoBanne cBONCTB AJIEKTPOMAarHUTHBIX
BOJIH: OTPa)XCHUE, IIPEIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepHEepeHIUsL.
N3yuenue yciioBuil U3Iy4eHUs
JJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOU
opueHTtanuu BekTopoB E, B, u B
2JIEKTPOMAarHuTHOM BosHe. M3ydyeHue
PUMEHEHHUS AIEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY.

OO®bsicHEeHHE TPUHIIUIIOB IEUCTBUS U YCIOBHM
0€30MacHOTr0 MPUMEHEHUS MYy3bIKaJIbHBIX
UHCTPYMEHTOB, YJIbTPa3BYKOBOU JUArHOCTUKHU
B TEXHUKE U MEIUIIMHE, Pajapa,
paauonpuéMHHKA, TEIEBU30pa, AHTEHHBI,
tenepona, CBU-neun. Penienne pacuéTHbIX U
KaueCTBEHHBIX 33/1a4 C OMOPOIl Ha U3YUYECHHbIE
3aKOHBI M 3aKOHOMEPHOCTH, OITMCBIBAIOIINE
pacnpocTpaHeHUuEe MEXaHUYECKUX U
2JIEKTPOMAarHUTHBIX BOJIH. Mcnons3oBanue
MH(OPMALIMOHHBIX TEXHOJIOTHH /7S TIOMCKA,
CTPYKTYpHUPOBAaHMUsI, UHTEPIIPETALINN U
npe/icTaBIeHus] HHPOpMAalMK TP MOATOTOBKE
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nHTephepeHIny U AUPPaKIuN
MeXaHH4YeCKUX BoJH. Habmronenue cBsi3u
I'POMKOCTH 3BYKa U BBICOTHI TOHA
paauonpuEMHHUK, TEJICBU30D, aHTCHHA,
tenedon, CBU-nieun

COOOIIIeHUI 00 UCIIOIL30BaHUU

AJIEKTPOMATrHUTHBIX

BOJIH B TEXHHKE.

VYyactue B AUCKyccuu 00 3JIEKTPOMarHuTHOM

3arps3HEHUN OKPYIKAIOIIEH CPEJIbl.

Pabora B rpynmax npu IIaHuPOBAHUH,

MIPOBEICHUH M MHTEPIIPETAIIUN

PE3YJIBTAaTOB OIBITOB U aHAIIN3E

JIOTIOJTHUTEIbHBIX HCTOYHUKOB MH(OPMAITUH

110 TEME

5.3

Onrtuka

10

I'eomeTpuueckas onTuka.
[IpsiMonuHENHOE pacpoOCTPaHEHUE CBETA
B OJTHOPOJHOM cpene. Jlyu cBera.
Toueunslil ©ICTOYHUK cBeTa. OTpakeHue
cBeTa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue n300paXkeHMil B IIIOCKOM
3epkaie. [Ipenomnenue ceera. 3aKOHBI
MpeIoOMJICHUS CBeTa. AOCOITIOTHBIN
noKasaresb npenomieHus. [Tomnoe
BHYTpEHHee oTpaxeHue. [IpenenbHbIin
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS.
Hucnepcus cBeta. CloKHBIN cOCTaB
Oenoro cBera. L[Ber.

Colwuparornue u paccenBaronye JHH3bI.
Tonkas nmuH3a. POKYCHOE PaCCTOSTHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI.
ITocTpoenne nzodpaskeHuii B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX.
dopMyia TOHKOU JIUH3BIL. Y BEIUYECHHUE,
JTaBaeMoe JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH.

BonnoBas ontuka. HTepdepennus cera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

N3yueHune ABIEHNS TIOJHOTO

BHYTPEHHETO OTPAKEHUS, €r0

IIPUMEHEHUS B CBETOBO/IE.

N3ydyenue moaenelr MUKpOCKOIIa,

TEJIECKOIIA.

[TonyueHue criekTpa ¢ TOMOILBIO

MPU3MBI U TUPPAKITUOHHON PEIIETKH.
N3mepenune nokasaress MpesoMIIeHUs CTEKIIA.
HccnenoBanue cBOCTB n300paskeHUH

B JINH3AX.

OObsicHeHHEe TPUHIIUIIOB ICUCTBUS U YCIOBHIA
0€30MacHOT0 NPUMEHEHUS

OYKOB, JIyIbl, (hoTOANIapara,

IIPOEKIIMOHHOTO anmnapara,

MHKPOCKOIIA, TEJIECKONA, BOJJOKOHHON ONTUKH,
TUGPaKIMOHHON peméTKH,

NOJIAPOUA.

Pemrenne pacu€THbIX 3a7a4 € IBHO

3a/laHHON (PU3MUECKON MOJIETBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

U GOpMYJI TEOMETPHUUECKON ONTUKH.
[TocTpoenue u onrcanue N300paxxeHus,
CO31aBa€MOI0 IIJIOCKUM 3€PKaJIOM,

TOHKOH JIMH30M.




HaOJIIOICHNST MAKCUMYMOB 1 MUHIMYMOB
B UHTEePPEPEHIIMOHHON KapTHHE OT JABYX
cHH(pa3HBIX KOTEPEHTHBIX UCTOYHHKOB.
Hudpaxius csera. Judpakunonnas
pemérka. Y cioBrue HaOIIOACHUS TTIaBHBIX
MaKCHUMYMOB IIPH MaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.
[Monsipu3zanus ceera.

TexHu4eckue ycTpoicTsa u
NPaKTHYECKOE MPUMEHEHUE: OUKH, JTyIa,
¢doroamnmapar, MPOESKIMOHHBIN anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OIITHKA, TU(PPAKINOHHAS PEHIETKA,
HOJISIPOU

Paccmotpenue npenenon

IPUMEHUMOCTH T€OMETPHUECKON

OIITHKH.

PacnioznaBanue GuU3NYECKUX SBICHUH

B OIBITaX U OKPYKaroIIen KU3HU:
MPSMOJIMHENHOE pACIPOCTPAHEHUE

CBeTa, OTpaKeHHE, MPEIOMIICHUE,
uHTEepepeHrs, TUGPaKIHs 1
MOJISIPU3AIUs CBETA, JUCIIEPCHUs CBETA.
Nzyuenue ycnoBuii HaOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB

B MHTEp()EPEHIIMOHHON KapTHHE

OT IBYX CUH(A3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

YcnoBue HaOMIOIeHUS TTIaBHBIX MAKCUMYMOB
IIPH MTaJICHAH

MOHOXPOMAaTHYECKOTO CBETA

Ha AUPPAKIUOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SIBICHUI

C MCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEHHOTO PacIIpOCTPaHEHUS CBETA,
3aKOHBI OTPAKEHHS CBETA,

3aKOHBI MPEJIOMJICHHS CBETA.

Onwucanue ONTHYECKUX SBICHUH

C UCIIOJIb30BaHUEM (PU3UUECKUX

BEJIMYMH: (JOKYCHOE PACCTOSIHUE U ONTUYECKAs
CHUJIA JIMH3BI

Uroro no pazgeny

24

Paznen 6. OcCHOBHI crienManbHOM TeOpuu oTHOCHTENbHOCTH (nanee - CTO)

6.1

OCHOBBEI

crernraIbHON

TEOPUH
OTHOCUTCIBbHOCTHU

4

['paHuLIBI TPUMEHMMOCTH KJIIACCUYECKOU
MEXaHWKH.

[Toctynatel cnennaibHON TEOPUHU
OTHOCUTEJIbHOCTH: HTHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYYME,

Pemienne kauecTBEHHBIX 3a7a4

¢ onopoi Ha uzydeHHbie moctynarsl CTO.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIs TTOKUCKa,
CTPYKTYpUPOBaHUs, UHTEPIIPETALIUU U
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MIPUHITATT OTHOCUTEITLHOCTH
OHHIITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
3ameJieHre BpEeMEHH U COKpaIlleHUE
JUTMHBI DHEPTHUsl U UMITYJIbC
PEASTUBUCTCKOM YaCTHUIIBI.

CBsI3b MacChI ¢ YHEPTUEH U UMITYJILCOM
PENASATUBUCTCKON YaCTULIBI. DHEPT U
TOKOS

peJICTaBICHUS HH()OPMAIIMK TTPH ITOATOTOBKE
COOOIICHUH O TPaHHULIAX TPUMEHUMOCTH
KJIacCUYeCKOM

MexaHuku U ocHoBax CTO

Hroro no pasaceiny

Pasnen 7. KBanToBas ¢u3nka

7.1 OJIEMEHTHI
KBAaHTOBOU
OIITUKHU

®otonsl. Dopmyna Ilnanka ces3u
SHEpruu GOTOHA C €ro YacTOTON. DHeprus
1 uMIyssc poroHa. OTKpeITHE U
uccnenoBanue Gorodpdexra. OnbITH
A.T'. CroneroBa. 3akoHs! hoToddhdexTa.
VYpaBHeHue DitHIITEHA TS
¢doroaddexra. «KpacHas rpanunar»
dbotorddekra. [laBnenue cBera. ONbITHI
I1.H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
(boT037eMEHT, (POTONATUHK, COTHEUHAS
OaTapesi, CBeTOINO/

Hab6monenue dpororddexra Ha yCTaHOBKE C

IMHKOBOM IJIACTUHOM. MccnenoBanue 3aKOHOB

BHemHero Gororddexra.

OO0bsicHeHne OCHOBHBIX TPUHITUIIOB ICUCTBUS

TEXHUUYECKUX YCTPONCTB, TAKHX KaK:

dboTorneMeHT, GOTOATUNK, COTHEUHAS

Oarapesi, CBETOAMO; M YCIOBUN UX

0€30MMacHOTO IPUMEHEHUS B TIPAKTHUECKOMN

KU3HU.

Pemenne pacuéTHBIX 3a7a4 C IBHO 3a/IaHHOM

bu3nUecKoil MoIeNbIo

C WCIIOJIH30BAaHHEM OCHOBHBIX 3aKOHOB

U GopMyI1 KBAHTOBOM ONTHKHU.

Pemenue kauecTBEHHBIX 337124 C OMTOPOH HA

W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

KBAaHTOBOU oNTUKH. PacriozHaBanue

(bu3NYECKUX SIBICHUHN B yYEOHBIX OTBITAX:

dboTornexkTpuueckuii 3pPexr, cBeToBOE

JaBJICHHUE.

Ornucanue H3YYCHHBIX KBAHTOBBIX SIBIICHUH U

MPOIIECCOB C UCTIOIB30BaHNEM (PUBUUECKUX

BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJTHHA BOJIHBI M 4aCTOTA CBETA,




SHEPrusl ¥ UMITYJIbC POTOHA

7.2 Ctpoenue aToma Mogenbs aroma TomcoHna. OnbIThI N3yuenue moaenu onbita Pesepdopra.
Pesepdopna no paccessHuIO a-4acTHIL. [IpoBenenue 3KkcriepuMeHTa 110 HAOIIOICHHUIO
[Inanerapnas mozaens atoma. [loctynarel | nuHeiyaToro crekrpa. OueHka adCOIIOTHBIX U
bopa. OTHOCHTEJIBHBIX ITIOIPEIIHOCTEN U3MEPEHUN
W3nydenue u nornomienue GoToHOB MpH | GU3HUECKUX
Iepexoie aToMa ¢ OAHOTO YPOBHS BEJIMYHH.

SHEPIruM Ha Apyroil. Buasl ciekTpos. N3yuenue mogenu aroma: TomcoHa,

CrniekTp ypoBHEM 3HEpruu aroma IJIaHETAPHOW MOJEJIM aTOMa, MOJIEIIN aTOMa

BOJIOpPO/IA. bopa.

BousiHoBBIE CBOMCTBa yacTull. BosHbl ne H3ydenue criektpa ypoBHEN SHEPTUU aTOMaA

Bbpoiins. KopmyckyisipHO - BOJTHOBOM Boopoaa. OObsICHEHHE TPUHIIUIIOB ACHCTBUS

Ty alli3M. U YCJIOBH 0€3011acCHOr0 NPUMEHEHHUS

CHnoHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHHUE. | CIEKTPOCKOIa, Jlazepa, KBAaHTOBOTO

TexHu4eckue ycTpoicTsa u KOMIIBIOTEPA.

IIPaKTU4YECKOE NPUMEHEHNE:! Pemenne kauecTBEHHBIX 3a7a4 ¢ ONIOPOH HA

CIEKTPaJIbHBIM aHaIN3 (CIIEKTPOCKOII), U3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U

Ja3ep, KBaHTOBBIA KOMIBIOTEP ¢usnueckue siBieHus 1o reme «CtpoeHue
aToMay». Pacmo3naBanue GuU3NYECKUX
SBJICHUH B Y4EOHBIX ONbITAX: BOSHUKHOBEHHE
JMHENYATOro CIIEKTpa U3JIy4eHUs. AHAIN3
KBAHTOBBIX IIPOLIECCOB U SIBJICHUI €
MCIIOJIb30BaHuEM nocTyaToB bopa

7.3 ATtomHOE A1pO OKCHEpUMEHTHI, JOKA3bIBAIOINE N3yuenne s3KkcriepuMEHTOB, JOKa3bIBAIOIINX

CJIO)KHOCTb CTPOEHUS sJ1pa.
OTKpBbITHE PaJUOAKTUBHOCTH.

OmneiTel Pe3epdopa mo onpeaeneHno
cocraBa

paguoakTUBHOIO H3myyeHus. CBolicTBa
anb(a-, 6era-, raMMa-u3ITy4eHUsI.
BrnusiHue pagnoakTUBHOCTH Ha KUBbIE
OpTraHMU3MBL.

CJIIO’)KHOCTb CTPOEHUS
aTOMHOTO s7pa.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM
dororpadusim).

N3yudeHne anepHbIX CUJl, SIIEPHBIX PEaKIMil
CUHTE3a U pacrnajia, TepMOSIEPHOIO CUHTE3A.
W3yueHne HyKIIOHHOW MOJIENH s1ipa
['eiizenOepra-lBaHeHKoO.
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OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxionnas mozeins snpa

I' eitzenGepra-lBaneHko.

3apsn sapa. MaccoBoe 4uciio siipa.
N3otomsl.

Anbda-pacnaa. DIEKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacman. ["amma-
n3JllydyeHue. 3aKoH paJuoaKTHBHOIO
pacnaza.

DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
SAnepusie cunbl. [ledekt Macchl sapa.
SAnepHsle peakunu. JleneHne U CUHTE3
szep.

SnepHsiii peakTop.
cunte3. [IpobGnembl U
SIIEPHOM DHEPTETUKH.
DKOJIOTMYECKUE aCIEKThI ACPHON
SHEPTEeTHUKHU.

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA.

MeTo1b1 HAOMIOACHUS U PETUCTPAIIUU
3JIEMEHTAPHBIX

YacTHII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
EnuncTBO (hmznueckoit KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa u
MPaKTUYECKOE IPUMEHEHHUE: TO3UMETP,
kamepa BunbcoHa, siiepHbIN peakTop,
aToMHas 6oM0a

TepmosinepHbIi
HEePCHEKTUBBI

OO0BsicHEeHHE YCTPONCTBA U TPUMEHEHUS

JI03UMETpa, KaMepsl Busibcona, sjiepHOro

peakTopa, aTOMHON OOMOBI.

Pewrenue 3amad ¢ onopoi Ha MOIy4YEHHBIE

3HaHUs, B T.4. O 3apsae

¥ MacCOBOM YHCIIE SIpa.

Pacnio3naBanue pusndeckux sSBJICHUN B

y4e0HBIX OIBITaX U B OKPY>KAIOIIEH KU3HU:

€CTECTBEHHAsI U UCKYCCTBEHHas

pamnoakTUBHOCTh. ONKCcaHne KBAHTOBBIX

SIBJICHUMN U

MIPOIIECCOB C UCTIOIB30BaHNEM (PU3HUECKUX

BEJIMYMH: IEPUO]] TIOJIypaclaia, SHEPTUs CBSI3U

ATOMHBIX sIep, TePEKT MaCCHI siIpa.

AHanu3 nNpoueccoB U sIBICHUMN

C HCIOJIL30BAHUEM 3aKOHOB U

MOCTYJIATOB: 3aKOH COXPAHEHUS

AJIEKTPUUYECKOTO 3apsi/ia, 3aKOH

COXpaHEHHUs MaCCOBOI'0 YUCIIA, TOCTYJIAThI

bopa, 3ak0H pajiInOaKTUBHOTO pacmnajia.

VYyactue B paboTe Kpyriaoro crona

«DPyHAaAMEHTAIbHBIE B3aUMOJECHCTBUS.

EnunctBO dusnueckoit" kKapTHHBI MUPay.

Hcnonb3oBanue nHpOpMamOHHbBIX

TEXHOJIOTH JIJI1 TOMCKA, CTPYKTYPUPOBaHUS,
WHTEPIPETAINH U PEJICTaBICHUS
uH($OpPMAIIUU TIPU TOATOTOBKE COOOIICHUM O
MMPUMEHEHUH 3aKOHOB KBAaHTOBOU (PU3UKH B
TEXHUKE U TEXHOJIOTHIX, SKOJIOTHUCCKHUX
aCIEeKTax SAEPHON IHEPrETUKHU

Hroro no paszneny 15
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8.1 DeMEeHThI
ACTPOHOMHUU U
acTpodu3uku

DTanbl pa3BUTHUSL aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUH.

Bun 3Bé3gaoro Heba. Co3pe3ausi, spKue
3BE3/bI, ITAHETHI, X

BUJIMMOC JABHKCHHC.

ConHeuHas cucTeMa.

Connue. ConHeuHas aKTHBHOCTD.
Hctounuk suepruu ColiHila v 3BE3/I.
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
JnarpaMmma «CrieKTpajbHbIA KJIace -
CBETHUMOCTEY. 3BE3/IbI ITIABHOM
IOCJIEAOBATEILHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTEY JIJIs 3BE3]1 IIIaBHOM
[10CJIeI0BATEIbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEJICTaBICHUS O TPOUCXOKICHUH U
spomoruu CoHIa U 3BE31,. DTambl JKU3HH
3BE3 .

Muneunsiii [1yTe - Hama [ aakTuka.
ITonoxenue n aBmwkenne CojHIA B
T"anaktuke. THITBI TaTaKTHK.
PanuoranakTuku u KBa3aphl.

UEpHble ABIPHI B sIpax TalaKTHK.
Bcenennas. Pacmmpenue

Bcenennoii. 3akon Xa006na. PazOeranue
ranakTuk. Teopust boibiioro B3peiBa.
PennkroBoe nznydeHue.

MacmrabHasi CTpyKTypa

Bcenennoii. MerarajakTHka.
Hepeménnpie mpo6iieMbl aCTPOHOMUU

[ToaroroBka cooOuieHnit 00 3Tanax pa3BUTHSL
ACTPOHOMHH, O MIPUKIAJTHOM
U MUPOBO33PEHUECKOM 3HAYEHUU
aCTPOHOMHH, O METOJIaX MOJIYYEHHs Hay4YHbIX
aCTPOHOMMYECKHX 3HAHUH, OTKPBITUSX B
COBPEMEHHOM aCTPOHOMMUM.
M3yueHne coBpeMEeHHbIX PEACTaBICHUI O
IIPOUCXOXKAEHNUHU U 3Botonuu CoslHLA U 3BE3 L.
W3ydenue TUIIOB rajlakTHK, pailiOTraJIakTUK U
KBa3apoB.
N3yuenue nBuxeHuss HEOECHBIX Tel,
3BOJIIOLNH 3BE3]1 U BeeneHHoH, npoLeccos,
HPOMCXOJAIINX B 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX, B MEKTIaJIaKTUYECKOI cpejie,
MaciTabHoOU CTPyKTypbl Beenennoit".
OO0wbscHenue pacupenus Beenennoit Ha
OCHOBE 3akoHa Xab0:a.
[ToaroroBka Kk 00CYX/I€HNUIO HEPEIIEHHBIX
npo6iem actpoHomud. IIpoBenenue
HaOJII0/IEHUI1 HEBOOPYKEHHBIM IJ1a30M C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
PUIIOKEHUH JJIs1 OTIPEIETICHUS TTOJIO0XKEHUS
HeOeCHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nonymapus 1 sipkue 3BE3/1bl.
[IpoBenenue nabnroaeHuii B Teneckor JIyHsl,
maner, Muteynoro IlyTu.

VYyactue B AUCKYCCHUU O HEPEIIEHHBIX

npobiaemMax aCTpOHOMUU

Uroro no pazgeny

Paznien 9. O6obu1aroiee MoBTOpeHe
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9.1

O6o0maromiee
MTOBTOPECHHE

O06o001IeHNEe U CHCTEMATH3aLIHS
coJiepKaHus pa3IesioB Kypca
«Mexanukay, «MosekysapHas pu3uka u
TEPMOJUHAMUKAY», « DIEKTPOIUHAMUKAY,
«Konebanus u BoHBD, «OCHOBBI
CHEeIUaIbHON TEOPUU OTHOCUTEITLHOCTHY,
«KBaHTOBas pusnkay, « AIEMEHTHI
aCTPOHOMHHU U aCTPOPUIUKIY.

Ponb ¢usuku u acTpoHOMUU B
9KOHOMHYCCKOM, TEXHOJIOTHUICCKOM,
COIIMAIBHOW M ATHYECKOM cdepax
NeSATEeILHOCTH YETI0OBEKa, POJIb U MECTO
(bU3UKH U ACTPOHOMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
OTHCaTeIbHON, CUCTEM aTU3UPYIOII eH,
OOBSCHUTENIBHOMN U TPOrHOCTUYECKON
GbyHKIMH GU3HUECKOM TEOPHH, POJIb
(dbuszmveckoit Teopuu B HopMUPOBAHUHI
MIpeICTaBICHUHN 0 PU3NYECKON KapTHUHE
MHpa, MECTO (PU3NUECKON KapTUHBI MUPA
B 00IIIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUHN O
MIpUpoJie

VYyactue B AUCKYCCUU O poiu GUUKH U
ACTPOHOMHUH B PA3IHUHBIX chepax
JESITeIbHOCTH YEJIOBEKA.

[ToaroroBka cooOmieHuii 0 MecTe HU3HIECKOM
KapTUHBI MUPA B Py COBPEMEHHBIX
MPEACTABICHUI O IPUPOJE.

BrimonHenue yueOHbIX 3a/1aHUM,
JEMOHCTPHUPYIOIINX OCBOCHHUE OCHOBHBIX
MOHSTHIA, (PU3MUYECKUX BEIMYNH U 3aKOHOB
Kypca QpU3uKu

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME
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