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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpeIHEro oluiero oopasoBaHusi pa3paboTaHa
HA OCHOBE TMIOJIO)KEHUA U TpeOOBaHMM K pe3ylbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuyéToM
benepanpHOi paboueit mporpammbl BocmuTaHus W KoHuenmuu mpenoaaBaHus
yueOHoro mpeamera «®duszmka» B o0pa3zoBaTelbHBIX oOpranuzanusax Poccuiickoi
®denepanuu, peali3yolKX OCHOBHbIE 00pa30BaTelIbHbIEC TPOrPAMMBI.

[Iporpamma 1o ¢u3uKe ompenensieT 00s3aTeIbHOE MNPEIMETHOE COJIepKaHue,
YCTaHaBIMBAET PEKOMEHIYEMYIO TOCIEI0BATEIbHOCTh HM3yYEHUSI TeM U Pa3/IelioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU
yueOHOTO TIpoliecca, BO3pacTHBIX oOcoOeHHocTed oOydvatomuxcs. Ilporpamma 1o
¢u3uke Aa€T MpEACTaBICHUE O LENsIX, COACpPKaHMM, OOIIed cTpaTeruu OOydeHHs,
BOCIIUTAHUS M Pa3BUTHUS 00YUAIOMINXCs CpeAcTBaMH yueOHoro npeameta «Dusukay Ha
yIiyOJIEHHOM YpOBHE.

Nzydenne xypca pusuku yriayOiaEHHOTO YPOBHS TMO3BOJISIET Pealii30BaTh 3a1a4u
npo(hecCHOHANbHOM OpUEHTAllMyU, HApPaBICHO HA CO3JaHME YCJIOBUMN Ui MPOSIBICHUS
CBOMX MHTEJUIEKTYaJIbHBIX WU TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0YyYaroluMcs,
KOTOpBIE  HEOOXOAMMBI ISl  TMPOJOJDKEHUS  00pa3oBaHHMA B OpraHU3aLUAX
npodeCCUOHAIBHOTO ~ O0pa3oBaHUs MO  Pa3U4YHbIM  (PU3UKO-TEXHUUYECKUM U
WHXEHEPHBIM CIIEIIUATLHOCTSIM.

B mporpamMmMe no ¢usMke onpeneistoTcs IUIaHUPYEMbIE PE3YJIbTaTbl OCBOEHUS
Kypca (GU3MKM HAa YpPOBHE CpeaHero oOmero o0pa3oBaHUs: JUYHOCTHEHIE,
METaIpeIMETHBIE, MPEIMETHBIE (Ha yIIIyOIEHHOM YpOBHE). Hayuno-
METO/JO0JOTUYECKOM OCHOBOM Il  pa3pabOTKU TpeOOBaHUM K  JUYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM pe3yiIbTaTaM 00yJarOIINXCsI, OCBOUBIIUX MPOTPAMMY
no (¢u3MKe Ha YPOBHE CpEIHEro oOImero oOpa3oBaHus Ha YriayOJEHHOM YpOBHE,
SBIISIETCSL CUCTEMHO-/IEITETbHOCTHBIN MOAXO/I.

[Iporpamma 1o pu3MKe BKIIIOYAET:

TUTAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (DM3MKU Ha yriyOn€HHOM YpOBHE, B
TOM YHCJIE IPEIMETHBIEC PE3YIbTAThI MO rojilaM 00yUEHUS;

coJiepkanue yueOHoro npeamera «@u3ukay» 1o rogam 00ydeHusl.

[IporpaMmma 10 ¢u3MKe WMEET TMNPUMEPHBI XapakTep HW MOXET OBITh
MCIIOJIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX MpOTrpamM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYIO HHUIIMATHUBY YUHUTEICH U
MPEIOCTABIIAET BO3MOKHOCTH JJIsl Pea3allii Pa3IUYHbIX METOJUYECKUX MOJXO0J0B K
npenojiaBannio  (U3NKKA Ha YIIYOJIEHHOM YpPOBHE TIPH YCJIOBHH COXPAaHCHUS
00s3aTeIbHON YaCTH COJEPKAHMS Kypca.

®dwu3uka Kak Hayka o HanOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B Ka4eCTBE
yueOHOro mpeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHH 00



okpyxarmeMm wMupe. LkoapHBIH Kypc QU3UKH — CHUCTEMOOOpA3YIOUIM s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B
OCHOBE TPOIIECCOB U SIBICHUN, H3y4yaeMbIX XHUMHEH, Ouonoruen, Quandeckon
reorpadueil u actpoHomueil. Mcnonb3oBaHue M aKTUBHOE NPUMEHEHUE (DU3MUECKUX
3HaHUU OIpEeNeIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUI B
cdepe SHEepPreTUKU, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOTYYSHHs] HOBBIX MaTEpUajoB C
3aJJaHHBIMU CBOMCTBaMu. M3ydeHnre (pU3nKu BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOyyarouierocs, B (OpMUPOBAHHUE YMEHUU
IPUMEHATh HayYHBIM METO] IO3HAHMSI IPU BBIIOJIHEHUN UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3MKu Ha ypOBHE CpeJHEro 001ero o0pa3oBaHus MOJIOXKEH P
uJel, KOTOPbIE MOXHO pacCMaTpUBaTh KaK NPUHIUIIBI €70 IIOCTPOCHHUS.

Hoea uenocmunocmu. B COOTBETCTBUH C HEU KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3lesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBEeTCTBMM € HEHl Marepuan Kypca (QU3MKH
00BeIMHEH BOKPYT (u3nueckux Teopuil. Benymum B Kypce siBisieTcss (popMupoBaHue
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi NIpeanonaraeT HCIOIb30BaHNAE
rYMaHUTApHOT'O MOTEeHIIMa a (U3NYECKON HAyKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKHU
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriyOoJ€HHOrO ypOBHSA
MIPEANOIAraeT 3HAaKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKHX
MPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha ypOBHE
oOILIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUUECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea IKonozuzayuu  peanusyercss TMOCPEACTBOM  BBEJIEHHUS  DIIEMEHTOB
COJIEp)KaHusl, MOCBAUIEHHBIX HSKOJIOIMUECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpBIE
CBSI3aHbl C pa3BUTHEM TEXHUKM U TEXHOJOTHMM, a TakkKe O0OCyXIeHus mpodiieM
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJOTUYECKONH O€30aCHOCTH.

OcBoeHMe cojiepKaHus MPOTrpaMMbl O (PU3HMKE AOMAKHO OBITH MOCTPOECHO Ha
NPUHIUIIAX CHCTEMHO-AEATENBHOCTHOIO moaxoAa. [ns ¢usuku peanusanuss 3THX
NPUHLIMIIOB Oa3upyeTcss Ha MCMHOJIb30BAaHUM CaMOCTOSITEILHOTO 3KCIEpUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOMIETO (hakTopa yuebHoro mporecca. s yrmy6néHHoro ypoBHs —
TO CHUCTEMa CaMOCTOSATEIBHOTO YYEHUYECKOTO OSKCIEPUMEHTa, BKJIIOYAOUIETO
(pOoHTaJIbHBIE YYEHUYECKHE OIBITHI PU W3YYEHUU HOBOTO MaTepHalia, 1abopaTopHbIE
paboThl U paboThl mpakTukyMma. [Ipm 3TOM BO3MOXKHBI JBa CHoco0a peann3auu
¢buznueckoro npakTukyma. B nmepBom ciydae npakTukyM MpoBOAMTCS MO0 B KoHLe 10
u 11 kmaccos, 1160 mocie MepBOro U BTOPOTo MOJYTrOAUNA B KaXKJIOM U3 3THX KJIaCCOB.
Bropoii cioco6 — 310 nHTErpanusa padoT NpakTUKyMa B CUCTEMY JIA0OPATOPHBIX padoT,



KOTOpBIE IPOBOASATCA B Mpollecce u3ydeHus paszzaena (temsl). [Ipu atom mox pabotamu
MPaKTUKyMa MOHUMAETCSl CaMOCTOSTEIHLHOE HCCIEAOBAHHUE, KOTOPOE MPOBOIUTCS II0
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOMAaroBoi HHCTPYKITUH.

B nporpamme no ¢usmnke cuctemMa y4€HUYECKOTO 3KCIEPUMEHTA, J1a00paTOPHBIX
paboT M MpakTUKyMa MpEJICTAaBlIeHAa €IUHBIM MepeuyHeM. BblOop TeMaTuku A 3THUX
BUJIOB  yYCHHUYECKHX  MPAKTHUYECKHMX  pabOT  OCYIIECTBISETCS  YYaCTHHKAMU
00pa30BaTENbHOTO MPOLECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOrO IUIAHMPOBAHUS H
ocHaieHust kabunera ¢uszuku. [Ipu 3ToM obecrnieunBaeTcsi OBIAJCHUE 00YUYAIOIIUMUCS
YMEHUSIMU MPOBOAUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN
(M3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB 1O MPOBEPKE MPE/I0KEHHBIX TUIIOTES.

Bonbioe BHIMaHUE yIeIsSeTCsl PEIICHUIO pacu€THRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIA PACYETHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 33JJaHHOW M HESBHO
3aJlaHHON (PU3NYECKON MOJIEbIO, MO3BOJIAIONINE MPUMEHSATh H3yUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiesia Kypca, TaK U UHTErpupys MpUMEHEHHE 3HAaHUN
W3 pas3HBIX pasne’nioB. [ KadecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0OBsCHEHHE/MPpE/ICKa3aHne TPOTCKaHUs (U3WMYECKUX SBJICHHA ©W TPOIECCOB B
OKpY)Kalolel »KU3HU, TpeOyrolue BbIOOpa (PU3MYECKOM MOJACIH [JIsl CUTyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusimu GI'OC COO k marepuanbHO-TEXHHUUYECKOMY
oOecreyeHno y4eOHoro mpouecca Kypc (U3HKU yriayOJEHHOTO ypOBHA Ha YPOBHE
cpeaHero oOmero o0O0pa3oBaHMsS JOJKEH HW3ydaThCsl B YCIOBHUAX MPEAMETHOIO
kabuHeta. B kabuHere (U3MKM JODKHO OBITH HEOOXOIMMOe J1abopaToOpHOE
o0opy0BaHUE JJIs1 BBITIOJIHEHUSI YKA3aHHBIX B MpOrpaMme Mo (U3UKE YUCHUYECKUX
OTBITOB, JAaOOPATOPHBIX PabOT W PabOT MpPaKTHUKyMa, a TaKXe JIEMOHCTPAIMOHHOE
o0opynoBaHue.

JlemoHCTpanmmoHHOEe 000pyAOBaHNE (GOPMHUPYETCS B COOTBETCTBUHU C MPUHITUTIOM
MUHHUMAJIbHOW JIOCTaTOYHOCTH U OOECMeYMBaeT TOCTAHOBKY TEPEYUCICHHBIX B
nporpamMme Mo (U3UKE KITIOYEBBIX JIEMOHCTpAIUil JUIsl MCCIENOBAHUS H3y4aeMbIX
SIBJICHHH W TPOIIECCOB, YMITUPUICCKUX U (PYHIAMEHTAILHBIX 3aKOHOB, MX TEXHUUYECKHUX
MIPUMEHEHU .

JlabopatopHoe o00OpyAOBaHWE JJII YYEHUUECKHUX  MPAKTHYECKUX  paldoT
dbopMupyeTCst B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCSA B pacu€Te OJHOTO
KOMILJIEKTa Ha JBYX OOydJalommuxcs. [eMaThudeckue KOMIUIEKTHl J1TabopaTOPHOTO
0o0OpyIOBaHUS JOJDKHBI OBITh TIOCTPOSHBI HAa KOMIUIGKCHOM  HCIOJb30BaHHUH
aQHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBLHBIX CUCTEM
B BHUJIC ITU(DPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

dbopMHupoBaHrE WHTEpECa M CTPEMJICHUS OOYYalomUXCsl K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTHE X MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;



pa3BUTHE TMPEACTAaBICHUN O HAYYHOM METOJle¢ TO3HaHUS W (QopMUpOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(¢opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjabTaTa H3yYEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMHpoBaHWE YMEHUN OOBSCHATH SIBJICHUS C MCIOJIb30BAHUEM (HU3HMUECKHUX
3HAHUW U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHE TIPEACTABICHUN O poid (PU3UKK IS Pa3BUTHSA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymier mpodecCuoHalIbHON
JeSITEIbHOCTH, CBA3AHHBIX C (PU3UKOM, MOATOTOBKA K JaJIbHEUIIIEMy O0yUYE€HHUIO B 3TOM
HaIpaBJICHUHU.

JlocTmkeHne STUX MeNedl 00ecrneunBaeTcs pEIIeHHEM CIEIyIOMMUX 3a1ady B
npouecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus:

OpUOOpPETeHNE CHUCTEMbl 3HAHMM 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHUAX, BKIIIOYAsh MEXaHUKY, MOJEKYISIPHYIO (U3UKY, AIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHHE YMEHUN NPUMEHATh TEOPETUUYECKHE 3HAHUS IS OOBSICHEHUS
bu3MYecKuX SBJICHUM B TPUPOAEC U IS TPUHATUS NPAKTUYECKUX pEIICHUN B
MTOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PEIIECHUs Pa3IMYHBIX 337ad C SIBHO 3aJlaHHON (pu3myeckoin
MOJIEJIbIO, 3a/1a4, OAPa3yMEBAIOLIUX CAMOCTOSATEILHOE CO3/1aHne (PU3NUECKON MOJIENH,
aJIcKBaTHOM yCIIOBHSIM 33/1a4M, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NoHUMaHue (HU3NUYECKUX OCHOB U MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOAAMH CaMOCTOSITEJIbHOTO IUIAHMPOBAaHUS W IPOBEICHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHall3a M MHTEpHpeTaluu MHGOpMaLUK, ONpeacIeHuUs
JIOCTOBEPHOCTH TOJIyYEHHOT'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBUW JUIi pPa3BUTHUS YMEHUU IPOEKTHO-HUCCIIEN0BATEIIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BUTHE MHTEpeca K cepam mpodeccHOHaNbHON eATEeIbHOCTH, CBA3AHHOU C
(bu3uKON.

B cootBerctBuu ¢ tpedoBanusamu OI'OC COO yrayOnéHHBIN ypOBEHb U3YyUCHHUS
yaeOHoro npeamMera « Pu3nKa Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHus BbIOMpaETCs
0oOy4aronMMuUcs, MIAHUPYIOUIMMHU MPOAOKEHUE 00pa3oBaHUs IO CHEUUATBLHOCTIM
(hU3UKO-TEXHUUECKOTO MTPOUIISL.

Ha wu3ydenne ¢usuku (yriiyOJ€HHBIH YpPOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanust orBoautcs 340 gacos: B 10 kimacce — 170 wacoB (5 yacoB B Heneno), B 11
kiacce — 170 4acoB (5 4acoB B HEJEINIO).



[Ipemymaraemeiii B mporpamme 10 (U3HKE TMEPEYCHb JIAOOPATOPHBIX U
MPAKTUYECKUX PpaldOT SBIACTCS PEKOMEHIOBAaHHBIM, YUYWUTEIh JIETIAET BBIOOP
MpoOBeNCHHS JabOpaTOPHBIX pabOT W OMBITOB ¢ Y4YETOM HWHIUBUIYATBHBIX
0COOCHHOCTEH 00yJaroImMXCsl.



COJEP XAHME OBYUYEHUA
10 KJTACC

Pasnen 1. Hayunblii MeTOA MO3HAHUS IPUPO/BI.

®uzuka — ¢yHAaMEHTaIbHAs Hayka O mpupojie. HayuHblil MeTo] mo3HaHUS U
METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIepUMEHT U Teopusi B TMpolecce Mo3HaHus mnpuponabl. HaOmonenue u
AKCIIEPUMEHT B (pU3HKe.

CrocoObl  u3MepeHus: (PU3NYECKUX BEIUYMH (QHAJIOTOBbIE U IH(PPOBBIC
U3MEpUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpenrHocT U3MEpeHU PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENIbHAS).

MopenupoBanue (U3MYECKUX SBICHUHM W TMPOIECCOB (MaTepualibHas TOYKa,
a0COJIIOTHO TBEPJOE TEIO0, WcabHAsl >KUJIKOCTh, UICATbHBINA ra3, TOUCUYHBIN 3apsin).
I'mnore3a. ®U3NYECKU 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPUS.

Ponb u Mecto puzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOUW KapTHUHBI MUPA, B
MPAKTUYECKON AEATETbHOCTHU JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3Mmepenue cuiibl TOKa M HANpPSKEHUSI B IIEMU MOCTOSIHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ I1udpoBoil saboparopueit mo ¢usuke. [Ipumepsl uzMepeHus
(bU3UYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABWkKeHHE. OTHOCUTENIBHOCTh MEXAHUYECKOTO  JBHKCHMUS.
Cucrema otTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BexkTop MaTepuaibHONM TOUYKH, €r0 MPOCKIMK HA OCU CUCTEMBI KOOPUHAT.
Tpaexkropusi.

[Tepememenue, CcKOpocTh (CpedHsIE CKOPOCThb, MTHOBEHHAs CKOPOCTb) |
YCKOPEHHE MAaTepUalbHOW TOYKH, HX MPOEKIMU HAa OCH CHUCTEMbl KOOPAHMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBWXEHHE. 3aBUCHUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IMYyTH MaTEpHAIbHOM TOYKM OT BPEMEHU U HX
rpaduKy.

CBobOomHOe TMmajeHWe. YCKOpEHHE CBOOOJHOro TajeHus. JIBMKeHHe Tena,
OpOIIEHHOTO0 TOJ YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOpPAMHAT, CKOPOCTU H
YCKOpPEHHUsI MaTepuaabHON TOUYKH OT BPEMEHU U UX TpaduKH.

KpuBonuuenHoe nsmxeHue. [[BUkKEHHE MaTepHaIbHOM TOYKH MO OKPYKHOCTH.
VYrnoBas u nuHelHas CKopocTh. Ilepunoa u gactora obparmienus. LleHTpocTpeMuTenbHoOe



(HOpMaibHOE), KacaTelbHOE (TAHTEHI[MATbHOE) U TMOJHOE YCKOPEHUE MaTepuaibHOM
TOYKH.

TexHHYeCKHe yCTPOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: CIIUIOMETP, IBUKECHUE
CHapsI/I0B, LICTIHBIE, IIeCTepEHYATHIC U PeMEHHBIE TIEPEeIaun, CKOPOCTHBIE JIU(THI.

Jlemoncmpayuu.

Mogenb cuCTEMBI OTCYETA, WIUTIOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CniocoObl ucciae10BaHusl IBHKEHUM.

Nnmroctpanus npeaebHOro Nepexo/ia U n3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUIN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBmwxkeHusi Tena, OpOIIEHHOTO TMOJA YIJAOM K TOPU30HTY W
TOPU30HTAIBHO.

Hanpagiienne ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUM, CKOPOCTEN JIBUKEHHS OJHOIO M TOTO K€ Tella B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3yyeHne HEpaBHOMEPHOIO JBHKEHHUSI C LIEJIbI0 OIPEIEIICHUs MIHOBEHHOU
CKOpOCTH.

N3mepenne yckopeHus npu NPSIMOJMHEMHOM PaBHOYCKOPEHHOM ABHKEHUU I10
HAaKJIOHHOMU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHus CBOOOTHOTO TMajeHusi (PEKOMEHOBAHO HCIOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3yuenune nBmxeHus Tena, OpPOIIEHHOTO ropu3oHTadbHO. [IpoBepka rumoressl o
MPAMOMN MPOMOPUUOHAIBHOM 3aBUCMMOCTH MEXAY NAJIBHOCTBIO IMOJIETA U HAYAJIbHOU
CKOPOCTBIO TeJIa.

N3yueHne nBUKEHUS T€JIa MO OKPYKHOCTH € MOCTOSIHHOM MO MOJIYJII0 CKOPOCTHIO.

Uccnenosanue 3aBUCUMOCTH Meprojia oOpalieHrss KOHUYECKOro MasTHUKA OT €ro
IIapaMeTPOB.

Tema 2. /lunamuxa.

IlepBeiii  3akoH Hprorona. HMHepumanbsHble cucTteMsl orcuéra. [lpuHImn
oTHocuTenbHOCTH [amuiies. HeuHepuuaibHble CHUCTEMBbl OTCYETA (OMpEaCIICHHUE,
MIpUMEPBHI).

Macca tena. Cuna. [IpuHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHa A1s1 MatepraibHON TOUYKH.

Tpernii 3ak0oH HproTOHA 11 MaTepUaIbHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTb TPAaBUTALMOHHOW M MHEPTHOM
MaccChl.

Cuna TsxkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJeHUsS OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHl U OT Teorpapuueckoil mupoThl. JBUKeHHNE HEOECHBIX Tell U
ux cryTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHKYIIErocsl ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHS] CKOJBXEHUS U Cujia TPEHHS MOKOS.
Kosddumment tpenus. Cuna cOnpoTUBICHUS TPHU JBMXKCHHH Tella B JKUJIKOCTU WITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHHOTO JIBHKECHHUS.

Hasnenue. 'mapocratuyeckoe aapienue. Cuna Apxumena.

TexHuyeckre yCTpOWCTBA W TEXHOJOTMYECKUE TMPOIECCHl: MOAIIMITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBMKEHHS TE€N B MHEPUUAIBHBIX M HEMHEPUUAIBHBIX CHUCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kadenne nByX UMIMHAPOB WIH IAPOB Pa3HON MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAEUCTBYIOLIECH MPUIIOKEHHBIX K TEIy CUJl C MPOU3BEICHUEM
MAaccChl TeJla Ha €ro YCKOPEHHE B MHEPLHUAITLHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIUX B PE3YyJbTAaTE B3aUMOICUCTBUS TEll.

N3mepenne macc 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACUCTBYIOIIEH CHJI TIPU JBMKEHUU OpycKa IO HAKJIOHHOMN
MJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JIBUJKEHUS OpYyCKa M0 HAKJIIOHHOM
MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

UccnenoBanne 3aBUCUMOCTH CHJI yOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, oT uX aedopManuu.

N3ydenue nBMKEHUS CHUCTEMBI TeJ, CBS3aHHBIX HUTHIO, MEPEKUHYTON uepes
NErKuii OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIWYHWHE YIJIOBOTO KoddduimeHTa
3aBucuUMOCTH Frp(N).

UccnenoBanune aBwxkeHUsT Opycka MO HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUS.



N3ydenue nBMKeHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHO TBEpmoe Teno. I[locTymatenbHOe W BpamaTteabHOE JIBUKCHUE
TBEPAOro Tesa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpaiieHus. [lnedo cumnbl. CrnoxeHnne
CWJI, IPUIOKEHHBIX K TBEpOMY Teny. LIeHTp TskecTH Tena.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeyCcTOHYNBOE, OE3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  KPOHILITEWH,
CTPOMTENBHBIN KpaH, pelIETYaThle KOHCTPYKIIUU.

Jlemoncmpayuu.

VY cIi1oBUsL paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOILIET0 OCh BPALCHUS.

KoHcTpyrnpoBanne KpOHIITENHOB ¥ PACUET CHII YIPYTOCTH.

N3ydenne ycTOMYnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONIOPBHI.

Tema 4. 3axonvl coxpanenusn ¢ MexaHuke.

NmMmnynbc marepuanbHOW TOYKH, CHCTEMbl MaTe€pUalibHbIX TOYeK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMmyibe CHIIBI M1 I3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE BUXEHUE.

MomenT wummynsca wMarepuanbHoM TOuku. llpencraBieHme o coxpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGota cuiapl Ha MajgoM W Ha KOHEYHOM mepememnieHuu. ['paduueckoe
MPEACTABICHUE PAOOTHI CUIIBI.

MOILIHOCTH CUJIBI.

Kunetnueckass »Heprusi MaTepHallbHOW TOUYKH. Teopema 00 U3MEHEHUH
KUHETUYECKON YHEPTUU MATEPUATIBHON TOUKHU.

[loTeHnManbHBlE W HENOTEHUHAIbHbIE CHIbl. [loTeHIManbHas  SHEPrus.
[loTeHnumanbHas sHeprus ynpyro aedopMHUPOBaHHOM mpykuHbl. [loTeHuUManbHas
JHEprus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Iose. [loTeHnuanbHas dHeprus Teia B
I'PAaBUTALMOHHOM I10JI€ OJJHOPOAHOIO I1apa (BHYTpHY U BHE 11apa). Bropas kocmuueckas
CKOpOCTh. TpeThsl KOCMUYECKAS] CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJ C MU3MEHEHHEM MEXaHUYECKOW SHEpPIruu
CUCTEMBI TeJl. 3aKOH COXPaHEHNS MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHymm s MOCAUIBHOM JKUJIKOCTH KakK CIICICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON IHEPTHH.



TexHndeckne yCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: JBUKEHHE PAaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJET, TUPOCKOII, (PUTypHOE KaTaHHe Ha KOHbKaX.

JHemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepeHne MOIHOCTY CHUJIBI.

W3menenune sHepruy Tena Mpu COBEPIICHUN PabOTHI.

B3anmHbIe TIpeBpallleHHs] KUHETUYECKOM W TOTEHUMAJIbHOM DSHEPruid NpH
JNEUCTBUM HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUH MPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJEIHU A3JICKTPOMOOWISI U MOIIHOCTH CHJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

UccnenoBanne coxpaHeHHsi UMITYJIbCA IIPU YIIPYTOM B3aUMOICCTBUM.

N3Mepenre KNHETHYECKON SHEPTUHU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHME WM3MEHEHHUS TOTEHIIMAIbLHON JHEPrUM NPYNKUHBI C pabOTON CHIIBI
TPEHHUSL.

Onpenenenue pabOThl CWJIBI TPEHUS MPU ABMXKEHUM Tella MO HAKJIOHHOMN
IJIOCKOCTH.

Pa3znen 3. MoJsekyJasipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TIOJIOKEHUST MOJIEKYIIsIpHO-KHHeTHUeckoi Teopun (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBmxeHue. XapakTep JBWKECHHUS U
B3aMMOJECHUCTBUS YaCTHUI] BelIECTBA. MOJEU CTPOCHHUS Ta30B, KUJIKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojelieil. Macca u pa3mepbl
Mmouiekya (atomoB). KonmuectBo BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmnocoosl €€ wusMmepenus. I[llkana
temneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJEKYISIPHO-KHHETUYECKOM TEOPHUH: YACTHLBI ras3a
JIBI)KYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl. YpaBHeHne MenneneeBa—Knanelipona.  AOcomroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3omporiecchl B
UJIeabHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIY JaBJICHUEM U CPEIHEN KMHETUYECKOW SHEpPruei mocTynaTelbHOrOo
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ UAECAIbHOTO ra3a (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-
KHMHETHUYECKOU TEOPHUH UJI€aTTbHOTO T'a3a).



CBs13b aOCOJIFOTHOW TeMIlepaTypbl TEPMOJAMHAMUYECKON CHCTEMBI CO CpEIHEU
KHMHETUYECKOW SHEPTHEN MOCTYNATEeIbHOIO TEMJIOBOIO IBH)KEHHUSI €€ YaCTHUL.

TexHHuuecKre yCTpoCTBa U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP, OapoMeTp,
NOJIyYEHNE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddys3us xuakocTei.

Mogaens onbita [lITepHa.

[IputsxkeHne MOJeKyI.

Mopenu KpuCTaIINYECKUX PEIETOK.

Habutonienue u ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanne  mpomecca  yCTAHOBJIEHWsS — TEIUIOBOTO  PABHOBECHUS  IIPHU
TEIJI000MEHE MEXAY ropsYeil U XOJI0JHOU BOJIOM.

N3yyenne W30TEpPMUYECKOrO Iporecca (PEeKOMEHJIOBAaHO  HCIOJIb30BaHUE
1udpoBoii 1abopatopun).

N3ydenne n30X0pHOro mnporuecca.

N3yuyenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIMIHUX  YCJIOBHMA ISt
TEPMOJAVUHAMUYECKON CHUCTEeMbl. BHelmHne u BHyTpeHHHE mnapaMerpbl. llapamerpsl
TEPMOJIMHAMUYECKON CHCTEMbl KaK CpEJHHME 3HAYEHHUS BEIUYMH, OINHUCHIBAIOIIUX €&
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hayamo  TEpMOJMHAMUKH. Camonpon3BosibHasi  peJaKcanus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopenps uaeanbHOrO ra3a B TEPMOJUHAMHUKE — CUCTEMA YPABHEHHI: YpaBHEHUE
MenneneeBa—KnaneipoHa # BBIpAKEHHME Il BHYTPEHHEW DHEPruu. Y CIOBHUA
MPUMEHUMOCTH 3TOW MOJEIM: HU3KAasl KOHIIEHTPALUs YaCTHUL, BBICOKHE TEMIIEPATYypHhI.
BeIpaxxeHue 11 BHYTPEHHEN 3HEPTMU OJJHOATOMHOI'O HJ€AIbHOTO rasa.

KBazucrarnueckre 1 HECTaTUYECKHUE MPOLIECCHI.

OneMeHTapHasi paboTa B TepMoAWHaMHUKe. Bbrumcinenune paboTel mo rpaduxy
nporiecca Ha pV-auarpamme.

Termtonepenaua KakK croco0 M3MEHEHUS BHYTPEHHEU DHEPIUU
TEPMOJUHAMHYECKONM  cuUcTeMbl  0e3  coBepuieHuss  pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3JIyUYECHHE.



KomunuectBo TemnoTel. TermmoéMKoOCTh Tena. Y AenbHast 1 MOJISIpPHAS TEIJIOEMKOCTH
BelleCcTBa. YpaBHeHHe Maiiepa. YaenpHas TEIUIOTa CrOpaHusl TOIUIMBaA. Pacyér
KOJIMYECTBA TEIIOTHI ITpH Terutonepeaayde. [lonstue 06 agnadbatHoM mpouecce.

IlepBblii 3akOH TepMOAMHAMUKU. BHyTpeHHss 3Heprus. KoinuecTBO TEIMIOTHI U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHN SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoil 3akOH TEpMOAMHAMHUKH JUJI1 PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMbI MPOXOJIUT E€IUHCTBEHHAS
aanabara. AGCOIIOTHAS TeMIepaTypa.

BTopo#i 3akOH TEpMOJIMHAMUKH JJIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepenarb TEIJIOTY OT Oojiee XOJOIHOIo Teia K 0oljiee HarperoMy 0e3 KOMIICHCAIUH
(Knaysuyc). HeoO6paTuMOCTh IPUPOIHBIX TPOIIECCOB.

[Tpunuune! neicteus TerioBbix MamuH. KII/I.

MaxkcumanbHoe 3Hauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHE aCIEKThl HCIOJIb30BaHUsl TEIUIOBBIX JBUTrareneil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl:  XOJOJIUIIbHUK,
KOHJIMIIMOHEDP, MAU3CIbHBIA W KapOIOpaTOpPHBIM JBUTaTeld, TapoBas TypOUHa,
MOJYYEHHE CBEPXHU3KUX TEMIEpaTyp, VYTWIH3alMS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCa, YTUIU3alKs OMOOPTaHUYECKOTO TOIUIMBA IS
BBIPAOOTKHU «TEILJIOBOI» U 3JIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO Ipolecca.

KomrbrotepHbie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne yaenpHON TEMITOEMKOCTH.

Uccnenosanue npoiiecca OCThIBaHUS BEIIECTRA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenne B3aMMOCBSI3M SHEPrUU  MEXKMOJIEKYJSIPHOTO  B3aUMOJCUCTBUA U
TeMIEepaTypbl KUTIEHUST AKUJTKOCTEH.

Tema 3. Azpecammnivie cocmoanusn eeujecmea. Pazosvie nepexoowvl.

[TapoobOpa3oBanue u KoHaeHcanus. VcmapeHue u KurieHuWe. YJeiabHas TerioTa
napooOpa3oBaHUsI.

HaceollieHHble 1 HeHachIIeHHbIE Mapbl. KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTU U
JIABJICHUSI HACBHIIICHHOTO Tapa OT TeMIIepaTyphbl, WX HE3aBHCHUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JIABJICHUS B KUJKOCTH.



BnaxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépmoe Tteno. Kpucrammnueckue um amopdHble Tena. AHHU30TPOINUS CBOMCTB
kpuctauioB. [lmaBneHwe W Kpucrtaimmszauus. YIelbHas TEIUIOTA IIJIABJICHUS.
CyO6numarnus.

Hedopmanuu TBEpAoro Tena. Pactsokenwe u coxarme. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aegopmaruii.

TemnoBoe pacmmpeHue XUAKOCTEH U TBEPABIX Tell, OObEMHOE M JIMHEWHOE
pacuipeHre. AHrapMOHHM3M TEIUIOBBIX KOJIGOAHUM YacTHI] BELIECTBAa Kak MpUYUHA
TEIJIOBOTO paclIMpPeHHs Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0aX.

VYpaBHeHue TEII0BOTO OanaHca.

[ToBepxHocTHOe HaTspkeHHE. KodDPUIIMEHT MOBEPXHOCTHOTO  HATSKCHUS.
Kanumnsipasie siBinenus. [laBieHWe MMOJ HMCKPUBIEHHOW MOBEPXHOCTBIO MKUIKOCTH.
®opmyna Jlamnaca.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JKUAKUE KPUCTAILIbI,
COBPEMEHHBIE MATECPUAIIBI.

Jemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue. Kurnienue npy noHM>X€HHOM TABJICHUM.

N3mepenne cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojienn HEHBIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenosanne HarpeBaHus U IMIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr gedopmarimii.

Habnronenune mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IUIABIICHUS JIbA.

N3ydenune CBOMCTB HACBILIEHHBIX 1apOB.

N3mepenne aOCONIOTHOM BIAKHOCTH BO3AyXa M OIEHKAa MacChl IapoB B
TTOMEIICHUH.

N3mepenne koddduImeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOnra.

UccnenoBanue 3aBucUMOCTH JAedhopMaIiii pE3UHOBOTO 00pa3iia OT MPUIIOKEHHON
K HEMY CHJIBI.



Pa3znea 4. JiaekTpoanHamMuKa.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anyss Tenl M €€ MNpOsABICHUsA. OJJNEeKTpuueckuid 3apsn. JlBa Buga
ANEKTPUYECKUX  3apsaoB.  [IpOBOOHMKM,  OHMAJIEKTPUKA W MHOJYIPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUS DJIIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onektpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiIbl.

Hanpspox€anocTs anekTpudeckoro noiis. [IpoOublii 3apsa. JInuauu HanpsokEHHOCTH
ANEKTpUYECKOro noJist. OMTHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTh  BJEKTPOCTATUYECKOTO MOJiA. Pa3HOCTh MOTEHLHAIOB U
HanpsokeHue. [loreHnumaneHass oHeprus 3apsaa B - DJIEKTPOCTATUYECKOM  ITOJIE.
[ToTrenuman snexkrpocTaTudeckoro mnojs. CBs3b HANPSXKEHHOCTH NOJSA U PA3HOCTH
MOTEHIIMANIOB I DJIEKTPOCTATHYECKOro 1moyisi  (Kak  OJHOPOJHOTO, Tak |
HEOJIHOPOJHOTO).

[TpuHUMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsga. llome paBHOMepHO 3apsikeHHOM cdepol. [lone
PaBHOMEPHO 3apsbKeHHOro 1o oObéMy 1iapa. llose paBHOMEpPHO 3apsyKEHHON
OeckoHeYHOM TUIockocTH. KapTuHbl JNHHMA HANpsHXKEHHOCTH ITHX TOJIEH U
AKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEH.

IIpOBOIHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDAEKTPUKU B DJIEKTPOCTATHYECKOM IToJie. JIMdJeKTpudeckas NpPOHHULIAEMOCTh
BEILIECTBA.

KoHgeHcaTtop. DnekTpo€MKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOoe coenuHeHUE KOHAEHCATOpOB. llocnenoBarenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

TexHuyeckne yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI:  DIIEKTPOCKOI,
ANEKTPOMETP,  BJEKTpOCTaTHYecKas  3aluTa, 3a3eMJICHHE  3JIEKTpOnpuOOpoOB,
KOHJIEHCaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Monaensb anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKM B 3IIEKTPUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKasl 3alIUTa.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JIEKTPOEMKOCTU ILIOCKOIO0 KOHAEHCATOpa OT IUIONMIaAM IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUSJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIeH caTopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

OneHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue mpeBpaiieHuss SHEPTHH 3apsDKEHHOTO KOHJIGHCATOpa B JHEPTHIO
U3IIy4EHUsI CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIMANIOB (HAMPSIKEHUS) TPHU MOCIIEI0BATEILHOM
COEJIMHEHUHN KOHJECHCATOPOB.

Hccnenosanue paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuyecKuili mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYcioBusl CyleCTBOBAHUS MOCTOSTHHOTO 3JIEKTPUUYECKOro TOKa. MICTOUHMKHM TOKa.
Hanpsixenune U u D/1C €.

3akoH OMa [T y4acTKa LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBHCUMOCTb COMNPOTHUBJICHUS OJIHOPOIHOTO
[IPOBOJTHUKA OT €ro JUIMHBl M IUIOLIAAW IIONIEPEYHOTO CEUYCHUSA. Y JAEIbHOE
CONIPOTHBJICHUE BEILIECTBA.

[locnenoBarenpbHOE, NapaJUIEIbHOE, CMENIAHHOE COCIWHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpudeckux 1eneil. [Ipasuina Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBas MONIHOCTh, BblAENsAeMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTHUBJIECHUE MCTOYHHMKA TOKAa. 3akoH Oma IJid MOJHOMN
(3aMKHYTOI) 2JIEKTPUYECKOM 1Ienu. MOITHOCTh HCTOYHUKA TOKa. KOpoTKkoe 3aMbIKaHuUE.

Konpnencarop B 1ienu noCTOSSHHOTO TOKA.

TexHU4ecKne yCTPOMCTBAa U TEXHOJOTUYECKUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTarT, CYETUUK IIEKTPUIECKON IHEPTHH.

Hemoncmpauyuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JJISl PE3UCTOPA, JIAMIIbI
HAKaJIMBAaHUS U CBETOAMOMA.

3aBUCUMOCTh CONPOTHUBJICHUSA IUIMHIAPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUCHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBIICHUS] MPU MOCTOSIHHOM
HaIpsHKEHUH.



[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblKaHUE TaJbBaHUYECKOTO 3JEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccnenoBanne pa3HOCTH MOTEHIIMAJIOB MEXKIY IOJKOCAMH MCTOYHMKA TOKA OT
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMUKYM.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS I JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTUBICHUS UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rajbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU IPHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKIY IOJKOCAMM HCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJNeKTpUYeCcKass  MPOBOAUMOCTb  PAa3NIUYHBIX  BEHIECTB. DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPJBIX METAUIOB. 3aBHCUMOCTb COMNPOTUBIEHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U MPUMECHAS MPOBOJAUMOCTD MOJTYTPOBOTHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJEKTPOJMTAX. OJIEKTPOJUTHYECKAS IUCCOLMALIMSL.
DnexTponus. 3akoHbl Dapanes Aisl ANEKTPOIn3a.

DJNeKTpUYeCcKuii TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psl.
Paznuunbie TMIIBI cCaMOCTOSITENBHOTO pa3psana. Monnus. [Lazma.

TexHruecKkre ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psaHbIe JIAMIIbI,
ANIEKTPOHHO-JIy4YeBas TPyOKa, MOJYNPOBOAHUKOBBIE MPUOOPBI: U0, TPAH3UCTOP,
(dboToMoA, CBETONMOM, TajbBaHHWKA, PAPUHUPOBAHHE MEAM, BBIMJIABKA ATFOMHHMS,
AIEKTPOHHAsE MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTHUBJICHUS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHEe MPOBOAUMOCTH METAIIJIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

Ha6nronenue anektponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOJIA.

Du3nYeCKU NPAKTUKYM.

Cnoco0Obl u3MepeHus: (PU3UYECKUX BEJIMYMH C MCHOJB30BAaHUEM AHAJIOIOBBIX H
U(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JIATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH HM3MEpPEHUN (PU3NYECKUX BEIUYHUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUMN, MCCIICIOBAHNN 3aBUCUMOCTEH (DU3UISCKUX
BEJIMUMH, TMPOBEPKA MPEJIOKEHHBIX TUMoTe3 (BbIOOp H3 pabOT, OMHCAHHBIX B
TEeMaTUYECKUX pazeniax «YUYEeHUYECKUUA HKCIEPUMEHT, JIabopaTopHbie pPabOThI,
MPAKTUKYM» ).

MexnpeaMeTHbIe CBSA3M.

N3yuyenue kypca ¢pusnuku yriryojg€HHOro ypoBHs B 10 kjacce OCyIECTBISIETCA C
Y4ETOM COJEepKaTEIbHBIX MEXKIIPEMETHBIX CBSI3€HM ¢ KypcaMyu MaTeMaTUKU, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTUH.

Mescnpeomemnsie nonamus, CeA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (akT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOIOICHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, IU(PPOBaAs 1abopaTopHsl.

Mamemamuka: pemieHue CUCTeMbl ypaBHeHUU. JIlunelinas QyHkius, mapadoina,
runepOosia, ux rpaguku u cBOMCTBa. TpuroHoMeTpuyeckue GyHKIIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKAECTBO. BekTopbl M HX
MPOEKIUU HA OCH KOOPJHUHAT, CI0KEHNE BEKTOPOB.

Buonozusa: MexaHwdeckoe IBW)XKEHHE B JKMBOM mpupojae, auddys3us, ocmoc,
TEMJI0O00OMEH JKHUBBIX OPraHW3MOB, TEIUJIOBOE 3arpsi3HEHHUE OKpYKAlolehH Cpebl,
yTHWIM3alusg  OMOOPraHMYECKOro  TOIUIMBAa Uil BBIPAOOTKH  «TEIUJIOBOM» U
AIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSXKCHUE W KANWIUISPHBIE SBJICHUS B MPUPOJIE,
ANIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEIIIECTBA, MOJISIpHAsE Macca, IOJyYeHHE HaHOMAaTEepUaloB, TEIUIOBbIE CBOICTBA
TBEPABIX TeN, KUJIKOCTEHM M Ta30B, XKUAKUE KPHUCTAUIbI, AJICKTPUUYECKUE CBOWCTBA
METaJUIOB, ANEKTPOJIUTHYECKAs JUCCOLIMALIMS, TajbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpusa: BnaxxHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHUe ABMKEHUN C HUCIIOJIB30BAHUEM MEXAaHU3MOB, YUET
CyXOro M J>KUJIKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKUHMH (KPOHILTEHH,
penéryaTbie KOHCTPYKIIMH ), UCTIOJIb30BAHUE 3aKOHOB COXPaHEHHUSI MEXaHUKH B TEXHUKE



(rupockorn, BOAOMET U ApYyTUe), IBUraTellb BHYyTPEHHETr0 CrOpaHus, mapoBas TypOuHa,
OBITOBOM  XOJOMWIBHHUK, KOHAWLMOHEDP, TEXHOJOTHH TIOJYYEHHUs] COBPEMEHHBIX
MAaTEpHUAJIOB, B TOM YHMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH, dJIEKTPOCTaTHYECKAas
3aIUTa, 3a3eMJICHHE 3JIEKTPOIIPUOOPOB, ra3opa3psaHble JaMIlbl, OJYyIPOBOIHUKOBbIE
npuOOpHI, raJibBaHUKA.

11 KJTACC

Pa3zneun 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUEe MOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarnuTHoe
nosie. Bektop MarHuTHONW HMHAYKUMU. [IpUHIMI CyNEpIO3UIIMM MArHUTHBIX IOJIEH.
JIvHMM MarHUTHOM MHIYKIWH.

MaruuTHoe 10JIe NPOBOAHMKA C TOKOM (IIPSAMOTO IPOBOJHMKA, KAaTYIIKH M
KpyroBoro BuTka). OnsIT Dpcresa.

Cuna Amrniepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBi€eHUE U MOAYJb. J[BUXKEHHE 3apsHKEHHON YacTUIBI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

MaruuTtHOe nosne B BemecTBe. PeppOMarHeTUKH, Mapa- U JUaMarHETHKU.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IIPUMEHEHUE
MIOCTOSIHHBIX MAarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIBTHUMETP, 3JIEKTPOJBUTATEINb
SIxoOu, yCKOPHUTENIHU 3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpauyuu.

KapTtvHa nuHMIA MHAYKIMU MarHUTHOTO TOJIS MOJIOCOBOTO M MOJKOBOOOPA3HOIO
MMOCTOSIHHBIX MAarHUTOB.

KapTtuna n1uHMII MarHUTHOM MHAYKUWU TOJISI IJIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Ha6nronenue nBmxeHus Myyka SJEKTPOHOB B MATHUTHOM II0JIE.

[IpuHuuMn OedCTBUS SJIEKTPOUM3MEPUTEIHLHOTO MPUOOpa MAarHUTORJIEKTPUUYECKON
CUCTEMBL.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanre MarHuTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl AMnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.



Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHne dIEKTPOMAarHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MarHMTHOW MHIYKLMU.
OJC wHayknuu. 3akoH B3JeKTpoMarHuTHOM wuHAyKuuu @Papanes. Buxpesoe
anekTpudeckoe mnoie. Toku Pyko.

OJ1C uHayKIMK B TPOBOIHKKE, ABHKYIIEMCS B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. Karylika MHIYKTUBHOCTU B 1IN MOCTOSHHOTO TOKa. SIBneHue
camonHAyKIuu. JJIC caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTUYECKUE MPOLECCHl: MHAYKI[MOHHAS TMEYb,
COJICHOU, 3aIlIUTA OT 3JEKTPU3ALMH TEJI TP JIBH>KEHUH B MAarHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu.

HaGnronenue siBIeHus 2I€KTPOMarHUTHOW MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJ[C  HMHAYKOMHA OT CKOPOCTHM HW3MEHEHHS
MarHuTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tagenne MarauTa B aJIFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Nccnenosanne 3apucumocty J/C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUSI CHJIB
TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOMHIYKIIMH.

COopka MozIeNu 3JIEKTPOMAarHUTHOrO TeHepaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

lNapmonunueckue kosieOanus. KuHemaTuyeckoe W JAMHAMUYECKOE OIHCAHUE.
DHepreTUuecKoe OINUCaHUE (3aKOH COXpPaHEHUsI MEXaHWYecKOol »sHeprum). BuiBoj
JTUHAMUYECKOTO OINMUCAHUS TAPMOHUYECKUX KOJEOAHMM M3 HMX DHEPreTHUYECKOro |
KMHEMATHUYE€CKOTO OMUCAHMSL.

Avmuintyna u  ¢asza kosjebanHui. CBsA3b aMIUIMTYIbl KOJEOAHUN HCXOTHOM
BEJIMYMHBI C aMIUIUTYJJaMU KOJICOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[leppuon wu wyacrora koneOanuit. Ilepmom w™anbix CBOOOAHBIX KoJIeOaHUM
MaTeMaTU4eCcKoro MasTHHKA. [lepro cBOOOHBIX KOIeOaHnii MPYKUHHOTO MAasITHHUKA.



[lonsTe o 3aryxaromux kojebaHusx. BeiHyxkneHHble konebanus. Pe3onanc.
Pe3sonancHas kpuBas. BimsHue 3aryxaHMss Ha BHJA  PE30HAHCHOM  KPHUBOM.
ABTOKOIE0aHUSI.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHYECKUE IMPOLECCHl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIE UHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0y1e0aTeNbHOTO IBHKECHHUSL.

HaGnronenue He3aBUCHMMOCTH TEepuUoa MallbIX KOJeOaHWM Tpy3a Ha HHUTH OT
aMILUTATYBI.

UccnegoBanue 3aTyxalomux KoJieOaHUNW M 3aBUCUMOCTH TepUoja CBOOOJHBIX
KOJIEOaHHI OT COMPOTUBIIEHHUS.

HccnenoBanne koneOaHWii TIpy3a Ha MAacCUBHOM NPYKHHE C  IENbBIO
(dbopmupoBaHus peJCTaBICHUN 00 UACATBHON MOJIECNIN MTPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHMs SHEPTUH MPU KOJEOAHUIX IPy3a HA MPY>KUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne mnepuoga CBOOOJHBIX KOJEOAHWM HHUTSHOTO ¢ MPY>KHHHOTO
MasITHUKOB.

N3yuyeHune 3aKOHOB JIBUKEHUSA TeJa B X0JI€ K0JeOaHU Ha yIPyTroM MOJBECE.

N3ydenune ABUKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAasITHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAOMINUX KOJIEOAHUI.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumHnuole Konedanus.

Konebarenbupiii  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KosiebaTenbHOM KOHType. @opmyna TomcoHa. CBsi3b aMIUTUTYBI 3apsa
KOHJIEHCATOpa C aMIUIUTY/I0M CHJIBI TOKa B KOJieOaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarouue 3JeKTPOMarHuTHbIE KoJieOaHus. BbIHYKI€HHbIE 3JI€KTPOMAarHUTHbIE
KOJIeOaHusl.

[TepemenHbI TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMITUTYAHOE U AEHCTBYIOIIEE
3HAYCHUE CUJIBI TOKA U HAMIPSDKEHUS MPU PA3TUIHON (HOpME 3aBUCUMOCTH TTEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconmanbHbld TNEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTM B LENH CHUHYCOMJAIBHOIO IMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikxeHui.

Uneanwsubiii  Tpanchopmatop. IlpomsBoactBo, mepemadya W mOTpeOIeHUE
AJIEKTPUYECKON IHEPTUU.



OKOJIOTMYECKHE PUCKH TpU  OPOU3BOJACTBE  3ieKTpo3Hepruu. KymbTypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTporucTBa U TEXHOJIOTHYECKHUE TIPOLIECCHI: JIEKTPUIECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJEOaHUW OT WMHAYKTHUBHOCTH U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenp 3JIEKTPOMarHUuTHOTO TeHEpaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHBIE KOJICOaHUSI.

Pesucrop, karymka HHAYKTUBHOCTH U KOHJIEHCATOP B LENU IEPEMEHHOTO TOKA.

Pesonanc 1mpu  1OCIENOBATENIBHOM  COCAMHEHUM  PE3UCTOpA,  KATYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpoiicTBO U IPUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mogenps TMHUY IEKTPONEPEAAYH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Nzyuenue Tpancopmaropa.

HccnenoBanne mNEpEMEHHOTO TOKa Yepe3 MOCIENOBATENBHO COECIMHEHHBIE
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHeHus. llonmepeunsle u
IIPOJOJIbHBIE BOJIHEL. [lepron, CKOpOCTh pacnpocTpaHeHUs U JyMHA BOJHBI. CBOMCTBa
MEXaHUYECKUX BOJIH: OTpakeHUE, MpeoMiIeHne, HHTepdepeHus u Judpakus.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3JIy4EHUS JJIEKTPOMATHUTHBIX BOJH.
B3anmHas opreHTanys BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, NPEJIOMIIEHUE, MOJIApU3ALIMS,
uHTephepeHITUS U TUPPAKITUSL.

[Ilkana 5>J€KTPOMArHUTHBIX BOJH. lIpUMeHeHHe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paIMOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEe.Ibl.



TexHuueckue ycTpoWcTBAa M IMPAKTHYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paAuONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-meus,
yIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

3aBHCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJOM U 4aCTOTOMN
KoJieOaHui.

HccenenoBaHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, IPEIIOMIICHHE,
noJisipu3anus, IMppaxkuus, tHTepPepeHLns.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadhrUOIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonvHEiHOE PacIpOCTpPAHEHUE CBETa B OJHOPOAHOW cpene. Jlyd cBera.
To4eUyHbIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3akoHbl OTpakeHus cBera. llocTpoeHue wuzoOpakeHUU B
10cKoM 3epkaie. Cepuyeckue 3epkana.

[Ipenomnenue cBeTta. 3akoHBI MpeOMIEHUS CBeTa. AOCOJIIOTHBIN TOKa3aTelhb
npenomieHusi. OTHOCHUTENbHBIM TOKa3zaTrenab mpenomMieHus. [locTOSHCTBO YacTOThI
CBETAa W COOTHOUIEHUE JUIMH BOJH MPH IMEPEX0J€ MOHOXPOMATHYECKOTO CBETA 4Epe3
IPaHHUILY pa3Aeia IByX ONTUYECKUX CPEL.

Xop nmyueii B npusme. [ucnepcus cBera. CnoxkHbli cocTaB Oenoro ceera. L{Ber.

[lonnoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yroja MOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparomie 1 paccenBarouiye JuH3bl. ToHKas auH3a. DoKycHOE paccTosHUE U
ONTUYECKas CUja TOHKOM JIMH3bL. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOMU
chepudecKkoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEIILHOTO MTOKa3aTelis MPEIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoxa Jyda, MPOMIEAIIEr0 JWH3Y IOJA MPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuueckoi ocu. [Toctpoenne n3o0pakeHNil TOYKH B OTPe3Ka MPSIMON B COOMPAIOIITUX
Y PACCEMBAIOLINX JINH3aX U UX CUCTEMaX.



OnTuueckue npubopsl. Pazpemaromas crmocoOHOCTh. [7a3 kak onTudeckas
CUCTEMA.

[Ipenensl npUMEHUMOCTH FEOMETPUIECKON ONITUKH.

BonnoBasi ontuka. MuTepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS
HAOJIIOICHUS] MAKCUMYMOB M MUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsI kiaccuuecknx nHTEPHEPEHIIMOHHBIX CXEM.

Hudpakaus cBera. Judpakumonnas pemérka. YcnoBue HaOIOIEHUS TIIABHBIX
MaKCHUMYMOB IPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: OYKH, JIYIa, IEPUCKOTI,
dboToanmapar, MHUKPOCKOI, MPOEKIMOHHBIA ammapar, TMPOCBETICHUE OITHKH,
BOJIOKOHHASI OTNITUKA, AUPPAKIIMOHHAS PEHIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnegoBanue npeaoMIICHUs CBETA.

HaGnroneHnue nojHOro BHyTPEHHETO OTpakeHus. Mozienb CBETOBOIA.

HccnegoBanue XoJa CBETOBBIX IMYYKOB Yepe3 IUIOCKOMApAIUIEIbHYIO TIACTUHY H
IIPU3MY.

HccnenoBanue cBOWCTB N300paXeHU B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habnronenue natepdepeHnu crera.

Hab6utoieHue 11BeTOB TOHKUX MJIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Habnronenue nudpakiilmOHHOTO CIEKTpa.

Habnronenue nucnepcuu cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[IpuMeHeHne NoJIIPOUA0B ISl U3YUYEHHSI MEXaHUYECKUX HaIPSHKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne nmokazatens NpeOMIICHHS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSL OT BelEcTBa (Ha mpumepe
KUJTKUX JINH3).

N3mepenue poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tony4yeHnue n300pakeHUs: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[TonyyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHu€e TENECKONUYECKUX CUCTEM.

Ha6nronenue nudpaximm, nHTEpPEpEeHIINH U TTOSIPU3AIUN CBETA.

N3yuyenune noyisipu3anyu cBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH TUAIEKTPHUKA.

N3yuenue unTepPEepeHInm JIa3epHOTO U3ITyUYEeHHS Ha IBYX LLETSAX.



Ha6nronenue nucnepcun.

Habmonenue u nuccnenoBanue AuppakiiioOHHOTO CIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[lonmydyeHue cmekTpa HW3JIy4eHHUS CBETOAMOJA IPU MOMOIIU JU(PAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cieUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHnipl MPUMEHMMOCTH KJIACCHYECKOW MeXaHuku. IlocTymarel crnenuaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. IIpeoOpazoBanust Jlopenna. YcioBue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U
COKpAILICHUE JIJIUHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3p Macchl C 3HEPrHENM W MMIYJIBCOM PEISTUBUCTCKOM YaCTHUIBL. DHEPIHUs
ITOKOSI.

TexHuueckue yCTpOHMCTBA M  TEXHOJOTMYECKHE MPOLECCHl:  CIIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHLI.

Y4yeHnueckuil SKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

Omnpenenenrue UMITYJIbCa U SHEPTUM PEISTUBUCTCKUX YacTull (1o doTtorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-60ian060ii oyaausm.

PaBHOBecHOE TemI0BOE U3IyUYeHHE (M3Iy4eHHE aOCONIOTHO YEPHOTO Tema). 3aKOH
cMmemienus Buna. ['unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®dotorddext. Onbitel A. I'. CroneroBa. 3akonsl ¢dorodddexra. YpaBHEeHUE
OitamreitHa 11 poTodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHWE CBETa Ha aOCOIIOTHO MOTJIOUIAIOIIYIO U
a0COIOTHO OTpaxarolyro noBepxHocts). OnbiTel [1. H. Jlebenena.

BosHoBble cBolicTBa wactuu. Bonuel ne bpowna. Inuna BomHbl ne bpoinsg u
pa3Mepbl 00JIaCTH JIOKaJIM3alMu JIBHKyLIeiicss dactulbl. KopmyckylspHO-BOIHOBOU
nyanusMm. {udpakius 351eKTpoHOB Ha KpUCTaILIax.

Cnennduka wusmepenuidr B wMukpomupe. COOTHOIIEHHS HEONpeneaEHHOCTEN
I'efizenbepra.

TexHuueckue yCTpPOWCTBA UM TEXHOJIOTMYECKUE MPOLIECCHI:  CIIEKTPOMETD,
($oTo37EMEHT, POTOAATUYHK, TYHHEIbHBII MUKPOCKOT, COJTHEUHast 0aTtapesi, CBETOIUO/.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.



Ucciaenosanune 3aBUCUMOCTH CONIPOTHUBIICHUSA MOJYIIPOBOJHUKOB oT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKmMuKym.

Hccnenosanue ¢ortopesucropa.

N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbeITel IO MCCIENOBAaHUIO CTpOoeHUs aroma. llnaHerapHas Monenp aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u mnornomieHue (HOTOHOB MPHU MEPEXOAE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE M3TyueHue cBeta. Jlazep.

TexHudeckne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: CIIEKTPAIbHbIN aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Habntonenue nuHeRyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLI.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hab6nronenue nmunHeituaToro cnekrpa.

UccnenoBanue crekTpa pa3peKeHHOr0 aTOMapHOrO BOJOPOJa U HU3MEPCHHE
nocrosinnor Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHLIX YACHIUY,.

Hyxnonnas monens siapa ['eitzen6epra—Banenko. 3apsa sapa. MaccoBoe 4ucio
anpa. N30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacma.
['amma-usnyuenue.

3aKOH paJiMOaKTUBHOrO pacnana. PaguoakTuBHbIe M30TOMBI B Tpupoze. CBoiicTBa
VOHU3UPYIOIIETO H3JIy4YeHHs. BiusHME pPagvMOAaKTUBHOCTH Ha JKUBBIC OPTraHU3MBI.
EctecTBenHbIil (hoH uznyyenus. Jozumerpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. JledexT maccel siapa.

SAnepubie peakiuu. Jlenenue u cunrtesd saep. SAnepueie peaktopbl. [IpoGiembi
YIPABJISIEMOTO TEPMOSZAEPHOIO CHUHTE3a. DKOJIOIMYECKUE aCHEKThl Pa3BUTHUS SACPHOMN
DHEPIrEeTUKH.

M@TO)IBI perucrpanr U UCCIICA0BAHUA DJICMCHTAPHBIX YaCTHII.



OyHIaMEHTAIBHBIE ~ B3aUMOJICUCTBHS.  bapvOHBI, ME30HBI U  JICNTOHBL.
[IpeacraBnenne o CrannapTHO Moaenu. KBapK-TJIFOOHHAsE MOJENb aIpOHOB.

Ousuka 3a npenenamu CranmaptHod wmonaenu. TémHas matepuss U TEMHas
SHEPIUsl.

EanncTBO puznueckoil KapTUHBI MUpA.

TexHn4eckne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI: JO3UMETP, Kamepa
BuiibcoHa, siA€pHBIA peakTop, TEPMOSACPHBIA pEaKTOp, aToMHas OomMOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue pagnoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETA.

N3ydenue noraomeHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

OTtanbl pa3BUTHS acTPOHOMHH. [IpuKiIamHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
actpoHomuu. IIpumMeHUMOCTh 3aKOHOB (U3UKU JJI1  OOBSICHEHUS  MPUPOJbI
KOCMHUYECKUX OOBEKTOB.

Metonbsl  aCTpOHOMHUYECKHX  HcciaeqoBaHUM. COBPEMEHHBIE  ONTHYECKHE
TEJIECKOIIbI, PAANOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3BE€3gHoro Heba. CosBe3musi, s[pkue 3BE3bI, IUIAHETHI, WX BUIUMOE
JBUKEHHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIIA U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. J[MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3[Ibl TJIABHOM IMOCJIEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IIJI1 3BE3] TJIABHOW MOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHUE 3BE3I.
CoBpeMEHHBIE MPEICTABICHUS O MTPOUCXOKIACHUH U 3BOJIIOIUK COJTHIIA U 3BE3/. DTaIlbl
YKU3HU 3BE3I.

Muieunsii Ilyte — nHama Ianaktuka. Ilonokenme u jBuxkenue CojHIa B
lNanaktuke. Tunsl ramaktuk. Pagumoramaktvkum u kBaszapbl. UEpHbIE ABIPBI B sApax
rajJaKTHK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O0ma. Pasz0Oeranue rajaakTHK.
Teopus bonpmioro B3peiBa. PeMKTOBOE U3ITyYEHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGnronenust 3BE3gHOrO HeOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUHN JJIsI ONPECIICHHs TIOJIOKEHUSI HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMst CEeBEpHOro MOJIyIIapus U IPKUE 3BE3IbI.

Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.



Du3nYeCcKUuil NPaKTUKYM.

Croco6bl m3MepeHus: (HU3NYECKUX BEIMYMH C HMCIOJB30BAaHHUEM AHAJIOTOBBIX H
U(POBBIX H3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCOIJIIOTHBIE M OTHOCHUTEIIbHBIE TOTPEIIHOCTH H3MEPEHUN (U3NYECKUX BEIIUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUMN, MCCIICIOBAHNN 3aBUCUMOCTEH (DU3UISCKUX
BEJIMUMH, TMPOBEPKa MPEJIOKEHHBIX TUNoTe3 (BbIOOp H3 pabdOT, ONUCAHHBIX B
TEeMaTUYECKUX pa3fesiax «YUYEHWYECKUW HKCIIEPUMEHT, J1abopaTopHbie pabOTHI,
MPAKTHKYM).

O06o01maonee NOBTOPEHHUE.

OO6o0mmenrne W cucTeMaTu3alus COJCpX)aHUS pa3leNoB Kypca «MexaHUKay,
«Monexkymsiprast GuU3HKa U TEPMOJUHAMHKA», «IIEKTpoauHamuka», «KomeOanus u
BOJIHBDY, «OCHOBBI CHEIMAIBHOW TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (usukay,
«IEeMEeHThI aCTPOHOMUU U aCTPODUIUKI.

Ponb Qusuku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMAIBHOU 1
ATUYECKON cdepax AeSATENbHOCTH YEJIOBEKa, poJib U MECTO (PM3HKM U aCTPOHOMHUH B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, 3HAYCHHUE ONMCATEIbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENILHOM M  MPOTHOCTUYECKOW  (PyHKIuN  ¢Gu3MUECKo Teopuu, pojb
¢duszndeckoil Teopur B (HOPMUPOBAHUM TIPEJICTABICHUNA O (PU3NYECKON KapTHHE MUPA,
MecTO (PU3NUECKON KapTUHBI MUPA B OOIIEM PSITY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢uszuku yriryoa€HHOTO ypoBHS B 11 Kjacce OCyIECTBISIETCS C
Y4ETOM COJIEPIKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKH, OMOJIOTUH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO0008 HAYUHO20
nO3HAaHUA: SBIICHUE, HAYYHBIN (akT, rumoTes3a, puznueckas BEIMYWHA, 3aKOH, TEOPHS,
HaOIOICHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, H3MEpPEHHEe, TOTPEIIHOCTH
M3MEPEHU, U3MEpUTEIbHbIE TPUOOPHI, UppoBas 1abopaTopus.

Mamemamuka: pelieHue CUCTEMbI ypaBHeHH. Tpuronomerpuueckue GyHKUIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOMKIECTBO.
BekTopsl M MX NPOEKUMH HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOpPOB. lIpom3BoaHBbIE
aneMeHTapHbIX (QyHkiui. [Ipu3Haku momoOust TPEeyroabHUKOB, OMPESICHHUE TIIOIA TN
MJI0CKUX QUryp u oobEéma Ted.

buonozcua: >nexrpudeckue IBICHUS B )KUBOW MIPUPOJE, KOJieOaTeIbHbIEC JBUKEHUS
B JKMBOW NIPUPOJAE, DKOJOIMYECKHME PHUCKH IIPU IPOU3BOJCTBE DIJIEKTPOIHEPIUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl, YIbTPa3ByKOBasl JUArHOCTHKA B
MEIULMHE, ONITUYECKUE SABJICHUS B )KUBOU IPUPOJE.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJIIMUECKAsi CTPYKTypa TBEPABIX TeT,
MEeXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaTH3.

T'eocpaghusa: marHUTHBIE TIONIOCA 3EMJIM, 3aJIKH MAarHUTHBIX pyA, (poTochEéMKa
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonozua: TpPUMEHEHHE  TIOCTOSIHHBIX ~ MAarHUTOB,  3JEKTPOMAarHHUTOB,
AJIEKTpOABUTaTENb SIKOOHU, TeHepaTOp MEPEMEHHOI0 TOKa, MHAYKINOHHAS Me€4b, THHUU
aNIeKTporepeaay, 3JIEKTPOJABUTATENb, pajap, PaJuONPUEMHHUK, TEJIEBH30p, AHTEHHA,
tenegoH, CBY-neub, ynbTpa3ByKoBas [IUArHOCTHMKAa B TEXHHUKE, NPOEKLHUOHHBIN
anmnapar, BOJIOKOHHasl ONTUKA, COJIHEYHasi Oarapesi, CHyTHUKOBbIE IPUEMHUKH, sEpHas
HHEPreTHKA U SKOJOTMYECKHE acCleKThl €€ pa3BUTHSI.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHETO OBILEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUs yueOHOro mpenMera «Du3UKa» HTOIKHBI
OoTpaxaTh TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOPMHUPOBAHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALINH, MMO3UTHUBHBIX BHYTPEHHUX yOexKICHUH, COOTBETCTBYIOLINX
TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOro 00IIeCTBa, paCUIMPEHUE KU3HEHHOTO OIbITa
U ONbITa [JEATEIIbBHOCTH B MPOLECCE peai3alid OCHOBHBIX  HalpaBJICHUUN
BOCHIUTATEIBHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOpPMUPOBAHHOCTH I'PAXKIAHCKON MO3UIIMK OOYYarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAAMIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO [IESITEIBHOCTh B HWHTEpPECax TPaXAaHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTEIbLHON OpraHU3alllu;

e YMEHHE B3aUMOJECHUCTBOBATH C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHUM C
uX QYHKIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NMAaTPUOTHYECKOTO BOCIIMTAHMSA:

e CchOPMUPOBAHHOCTh POCCUHCKOM IpaKJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA;

e I1ICHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHMKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIICHWBATh CUTYaIlMI0O U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e DCTETHUYECKOE OTHOILICHUE K MHUPY, BKJIIOYas 3CTETHUKY HAy4YHOrO TBOPYECTBA,
MpuUCyIIero pu3nyeckoi HayKe.

TPYAOBOI0 BOCIIMTAHUS:

e HMHTEpPEC K pa3IMuHbIM cepam mpodhecCUOHATIBLHON EATeIbHOCTH, B TOM YUCIIC
CBSI3aHHBIM C (PU3UKOW W TEXHHUKOM, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOP
Oynyiel mpoecCuu 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



TOTOBHOCTh M CITOCOOHOCTH K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH
(U3KMKK Ha IPOTSKCHUH BCEH KU3HU.

IKOJOTNIECCKOI0 BOCIIMTAHUA .

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJNbTYpPhl, OCO3HAaHUE TJIOOAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JICUCTBUM B OKPYXAIOUIECH CPEAe HAa OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE OMbITA IEITENBHOCTH SKOJIOTHUECKON HAIPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (QU3HKE.

HEHHOCTH HAYIHOI'O MO3HAHUA?

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTM HAYYHOM [EATEIIbHOCTH, TOTOBHOCTb B IIPOIECCE
U3ydeHus: (U3UKKA  OCYIIECTBISITh MPOEKTHYI0 M  HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE e CTBUS
Ba3oBble Jiornyeckue 1ecTBHA:L

CaMOCTOATENbHO  (QOpPMYIUPOBaTh M aKTyaJlM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENN JEATEIBHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JTOCTHUKECHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M MTPOTUBOPEUUS B PACCMATPUBAEMBIX (hPHM3UUECKUX
SBJICHUSAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJEMbl C YY4ETOM aHalu3a HMEIOLIUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKU TMOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBAThH U BBHITIOJIHATH pa0OTy B YCJIOBUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.

Ba3oBble ucciienoBarejLCKHe 1elCTBUSA:

BJIaIETh HAyYHOM TEPMHUHOJOTHEH, KIIIOUEBBIMH MOHATUAMU U METOJaMU
(duznyecKoil HayKu;
BJIaJIeTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIBCKON U TIPOSKTHON JMEATEIHHOCTH B
o0nactu GpU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peIIeHUs 3a7a4 (PU3MUECKOTO COACPKAHUSI, TPUMEHEHUIO PA3IUYHBIX
METOJIOB MO3HAHUS;



BJIAJICTh BUJAAMH JIECITEIBHOCTH IO IIOJYYEHHIO HOBOI'O 3HAHMWs, €ro
MHTEPIIPETAllNY, TPEeoOpPa30BAaHUI0O U NPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YUCJIE MIPH CO3aHIH YU€OHBIX IPOEKTOB B 00IaCTH (DU3UKH;
BBIABISITh NIPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3aaady,
BBIIBUT'aTh TMIIOTE3y €€ pElICHUs, HAXOAUTh apryMEHThI Ul JOKa3aTelbCTBA
CBOUX YTBEPXKACHUM, 33/1aBaTh [TApAMETPbl U KPUTEPUHN PELICHNS;
AHAJM3UPOBATh ITOJYUYECHHBIEC B XO/I€ PELICHU 3a1a4d PE3YJIbTaThl, KPUTHYECKU
OLICHMBATb HX JOCTOBEPHOCTb, IPOrHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBHUSX;

CTaBUTb M (OpPMyIHpOBaTH COOCTBEHHbIE 3a7aud B 0Opa30BaTENIbHOU
JESITEIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HaHUS MO (U3MKE B MPaKTUUYECKYIO 00JIacTh
KU3HEACATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIC IMOAXO0/IBI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUSI.

Pa6ora ¢ nnpopmanueii:

BJIaJIETh HABBIKAMHU MOJy4YeHHUs HHGOpMAIUK (U3UUECKOTO COASpKaHUS M3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTENBbHO OCYILECTBIISATh MOUCK, aHAJM3,
CHUCTEMAaTHU3AIMI0 U WHTEpIpeTalnio HHGOPMALUU Pa3IUYHBIX BUIOB U (popMm
MIPECTABICHUSI;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOIb30BaTh  CpeACcTBa  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI B pelieHuu KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX 51
OpraHU3allMOHHBIX 3a7a4 C COOJI0JICHHEM TPeOOBaHUM SPTOHOMMKHU, TEXHUKU
0€30I1aCHOCTH, TUTHECHBI, PECypcocOepeKeHUsI, TPABOBBIX M ITHUUCCKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PUBMUECKOTO COAEPIKAHUS B PA3IMUHBIX (hopMaTax ¢ yuéToM
Ha3HayeHus WHGOpPMAlUM W LEJNEeBOM ayJIUTOPUHU, BBIOUpAs ONTHUMAILHYIO
dbopmy NpeCcTaBICHUS U BU3YyaTU3allUH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

OCYIIECTBIISATH OOIICHUE HA YpOKaX (PU3WKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMATYATh KOH(IHKTHL,
pa3BéPHYTO M JIOTUYHO H3jIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJh30BaTh IMPEHMYIIECTBA KOMAaHIHONH W WHIAWBUIYyaJIbHON
paboTHI;



BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHI C Y4YETOM OO0IIMX
MHTEPECOB M BO3MOXXHOCTEH KaXI0T0 4ieHa KOJIICKTHBA;

OPUHUMATh L€ COBMECTHOM  JESATENbHOCTH, OPTraHW30BbIBaTH U
KOOPIMHUPOBATh ACHCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBUIA,
pacrpeneisiTh poiu ¢ y4éTOM MHEHHH YYacTHHUKOB, OOCYXIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKIAOTO yYACTHHUKA KOMAaHJbI B OOIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLEHUBATh UAEH C TIO3MLIUU HOBHU3HHI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHUBHBIM.

PeryasiTuBHbIE YHUBepCaJIbHbIe y4eOHbIE JelCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYUIECTBJISATh IMO3HABATENbHYIO JIESATEIBHOCTh B 00JacTH
(U3MKK W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATENIBHO COCTaBJATH IUIAH PELICHHUS PAacYETHBIX M KAadeCTBEHHBIX
3aja4, IUIaH BBIIOJHEHUS NPAKTHUYECKOM paboThl ¢ Y4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHU;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh e€ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh NPHUOOPETEHHBIN OIBIT;

CrocOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIAULIMH B 00J1aCTH (DU3UKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHbIN NHTENJIEKT:

JaBaTh OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJICTh HABbIKAMU TO3HABATEILHON peduiekcuu KaKk 0CO3HAHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
WCIIOJIb30BaTh MPUEMBI pedIeKCHH ISl OIEHKH CUTYyaIllH, BBIOOpa BEPHOTO
pelieHus;

yMETh OIICHUBAaTh PHUCKA W CBOCBPEMEHHO NPUHUMATh PEUICHHUS MO WX
CHIXKEHUIO;

[IPUHUMATh MOTHBBI M apryMEHThl JPYTUX IIPU AaHAJIU3€ pe3yJIbTAaTOB
NEATEIBbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



IIPUHAMATh MOTHBBI M aApPryMEHTBHl JAPYIMX @PU aHAIW3€ pPE3yIbTaTOB
NEATEIIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOrPAMMBI IO (hU3HKE
JUISL YPOBHSI CpeJIHEro o00Iero oOpa3oBaHUs y OOYYalOIIUMXCS COBEPILIEHCTBYETCS
HMOILIMOHANIBHBIN UHTEIIEKT, IPEANOoaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBHOE
COCTOSTHUE, BHJIETh HANpaBICHUS pPa3BUTHS COOCTBEHHOW 3MOIMOHAIBHON
chepsl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTh amanmTHPOBATHCH K
OMOITMOHAIBHBIM HW3MEHEHHUSM U TPOSIBISITH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIONIEH CTpEMJICHHUE K JOCTIXKCHHUIO LIETU U
yCcrnexy, ONTUMU3M, HHAIIMATHBHOCTh, YMECHHE JIEHCTBOBATH, HCXOSI M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro TPH OCYHISCTBICHUU OOIICHHS, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIONIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIECHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIISATE HHTEPEC U pa3perniaTh KOHPIUKTHI.

I[MTPEMETHBIE PE3VJIBTATBI

K xonmy obyuenus B 10 knacce npeaMeTHbIE pe3ybTaThl Ha YIIIYOJIEHHOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HOHUMATh POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJIOTUYECKON, IKOJIOTMUECKOH,
COLIMAJIbHOW M AITHYECKOM cdepax AESITeTbHOCTH YeJIOBEKa, pOjib U MECTO
¢U3MKH B COBPEMEHHOW HAyYHOW KapTWHE MHpa, 3HAYCHHE OMUCATEIhHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTEIBHOM M  MPOTHOCTUYECKON  (PYyHKUUN
(¢uznyecKkoil TeOpun — MEXaHUKHU, MOJIEKYJIIPHOW (PU3UKU U TEPMOJUHAMUKHU,
poJib (HU3UYECKON Teopur B (POPMUPOBAHUM TMPEIACTABICHUN O (HU3UIECKOM
KapTHHE MUPA;

pa3iuyaTh YCIOBUS MPUMEHUMOCTH MoOjelel (PU3NYEeCKHX Tel W TMPOIECCOB
(sBNEHUI): WHEpIMAIbHAS CcUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TETO,
MaTepuajgbHas TOYKa, PAaBHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TaJICHUE,
abcomoTHO ympyras naedopmarus, aOCOMIOTHO yOpyroe MW aOCONIOTHO
HEYIIPYroe  CTOJIKHOBEHMS, MOJENW Ta3a, JKUIKOCTH M  TBEPIOTO



(KpUCTAIIMYECKOr0) Teia, WACadbHbIA ra3, TOYEUHBIM 3apsll, OJHOPOJHOE
AIEKTPUYECKOE MOJIE;

pa3ianyaTh yCIOBUS (TpaHUIlBI, 00JIACTH) MPUMEHUMOCTU (PU3NIECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBICHITH MEXaHUYECKUE MPOIECCHl U SBICHUS, HUCIIONb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh MEXAHHUYECKOIO
IBWKEHUs,  (POopMylIbl  KMHEMaTHUKA  PABHOYCKOPEHHOI'O  JIBHKEHMS,
npeoOpazoBanus ["anumnes AJis CKOPOCTH W NepeMelieHus, 3akoHbl HbroToHa,
IPUHLUI OTHOCUTEIIBHOCTH ['anmuiesi, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI
COXPAaHEHHUs HMITyJIbca M MEXaHHYECKOW SHEPruu, CBA3h PabOTHI CHIIBI C
M3MEHEHUEM MEXAHMYECKOW IHEPruu, YCJIOBHS pPAaBHOBECHS TBEPIOro Teja),
IIPU 3TOM MCIIOJIb30BaTh MATEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3blBaTh
yCIIOBUSl MPUMEHMMOCTH (PU3MUYECKUX 3aKOHOB: MpeoOpa3oBanuil [anunes,
BTOPOTO M TPETHEro0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHsI HMILYJbCAa M
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJIM3UPOBATh W OOBSCHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, HCHOJIb3YS
ocHOBHble monokeHuss MKT wu 3akoHBl MOJNEKYyJIsIpHOM (QU3UKH U
TEPMOJANHAMUKH (CBS3b AABJICHUS HIEAJIBHOTO T'a3a CO CPEeHEH KUHETHUECKON
DHEPrUed TEIUIOBOTO JBWKEHMS M KOHIICHTPAIIMEN €ro MOJIEKYJ, CBA3b
TEMIIEPATypbl BEIIECTBA CO CPEIHEH KHHETUYECKOM DHEPrUer TEIUIOBOTO
JIBWKECHUS €r0 YaCTUL|, CBA3b JABJICHUSA WACAIBHOIO ra3a C KOHICHTpauueu
MOJIEKYJI U €r0 TeMIepaTypou, ypaBHeHue Menneneesa—Kianenpona, nepBbii
3aKOH TE€PMOJMHAMHKH, 3aKOH COXPAHEHUs 3HEPIMU B TEIUIOBBIX IPOLECCAX),
IIPX 3TOM HCIIOJb30BaTh MATEMATUYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBAThH
yCOBUS IPUMEHUMOCTHU ypaBHeHHsI Menneneesa—Knanenpona;
aHAJIM3UPOBATh U OOBSCHATH INEKTPUUYECKUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIO’KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsima, 3akoH KylloHa, NOTEHIMAIbHOCTH DJIEKTPOCTATHYECKOTO  MOJI,
MPUHLNIN CYNEPHO3ULHAN JIEKTPUUECKUX MOJIEH, MPU 3TOM YKa3blBas YCIOBUSA
MIPUMEHUMOCTH 3akoHa KyJioHa, a Takyke NpakTHYECKH Ba)KHBIE COOTHOLIEHUS:
3aKk0oHbl OMa JUIs yyacTKa LEeNu U JUIs 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, nmpasmna Kupxroda, 3akonsr dapases ais 371€KTpoan3a);
ONMKCHIBATh (PU3MYECKUE TPOLECChl W SBICHUS, WCHOJb3YS BEIMYMHBIL:
NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€Na WU CUCTEMBI TEJ, CHUIIA,
MOMEHT CWJIbI, JAaBJI€HUE, MOTECHLUHAJIbHAs SHEPIHs, KUHETUYECKas SHEPIHus,
MeXaHW4YecKasl SHeprusi, paboTa CUJIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, Crjla
TSYKECTH, CHJIA YIIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTHS B3aUMOIECUCTBUSA
Tena ¢ 3eMiéd BOMM3M €€ MOBEPXHOCTH, SHEPrus yHpyrou aepopmanuu



NPYXHUHBI, KOJWYECTBO TEIJIOTHI, aOCOJIOTHAs TemrepaTypa Tena, paboTta B
TEPMOJAMHAMUKE, BHYTPEHHSAS DJHEPIUs WICAIBHOIO OJHOATOMHOIO rasa,
paboTa wuAealbHOTO Ta3a, OTHOCUTENbHAs BIAXKHOCTH Bo3ayxa, KII/]
UJCAIBHOIO TEIUIOBOTO JBUTATENsl; AJIEKTPUUYECKOE I10JI€, HanpsLKEHHOCTH
ANEKTPUYECKOrO IMOJIsI, HANpsDKEHHOCTh  IIOJII  TOYEYHOIO  3apsna  WIA
3apsSDKEHHOTO  IIapa B BaKyyM€ H B JUDJEKTPUKE, MOTEHIUA
AEKTPOCTATUYECKOIO IOJIsL, Pa3HOCTh IOTEHIUAJIOB, DICKTPOABIKYIIAs CUIIa,
CHJIa TOKAa, HAIPSDKEHUE, MOLIHOCTh TOKA, JJIEKTpHUYECKass EMKOCTh IUIOCKOIO
KOHJIEHCAaTOpa, CONPOTUBICHUE Yy4YacTKa LENU C IOCIEAOBATEIbHBIM H
NapaJJIEIbHBIM COCAUHEHUEM PE3UCTOPOB, JHEPTUS 3BJIEKTPUYECKOTO IOJIA
KOH/JIEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (UBUYECKUX SIBICHHUM: MeXaHHYeCKOoe
IBWKECHHUE, TEIUIOBOC IBMKEHHME YaCTULl BELIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOE ABWKEHME, Nup(dy3us, ucrnapeHue, KUMEHUE W KOHJEHCcallus,

IUIABJICHUE W KPUCTAJUIM3AlMs,  HAIPABICHHOCTh  TEILIONEpENAuH,
DNEKTPU3ALMA  TEJ, OSKBUIOTCHIMAJIBHOCTh ITOBEPXHOCTH  3apsKEHHOTO
IIPOBOJAHUKA;

IPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEIUYUHBI OT
IPYrol C HCIIOIB30BAHUEM NPSIMBIX M3MEPEHHUH, IIPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YyJbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TPa(PUKOB C YUETOM aOCOJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUIA,
JIeJaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

IPOBOJANUTH KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEJIWYHMH, IPU ITOM BbIOMpPATh
ONTUMAaJbHBIH METOJ| U3MEPEHHUs, OLIEHUBATh aOCONIOTHBIE U OTHOCUTEIIbHBIC
MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
[OJIyYE€HHBIE PE3YJIBTATHI U JI€JIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTESHI;
coOJiroAaTh MpaBuUiia OE30MAaCHOr0 TpyJa MPU MPOBEACHUU HCCIEIOBAHUN B
paMKax y4eOHOI0 SKCHEpPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeI0BATENbCKON 1
MPOEKTHOM NI€ATEIbHOCTH C MCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemaTh pacy€THhIC 3a/1a4M C SIBHO 3aITaHHOM M HESBHO 3aJaHHON (DH3MUYecKoi
MOJIENIbIO: Ha OCHOBAaHUM aHAJIU3a YCJIOBHSI OOOCHOBBIBATH BBHIOOP (PM3HUECKOU
MOJIeNIM, OTBEYAlolleld TpeOOBaHUSIM 3aJauM, TPUMEHSITh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3MUECKUX TEOpPUil NpU HCHOJIB30BAHUU
MaTeMaTHYECKUX METOJ0B PEUIEHUS 3a7a4, IPOBOAUTH PAaCUEThl HA OCHOBAHHUH
MMEOIINXCS TaHHBIX, AaHAJIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOBI
pelIeHus ¢ y4ETOM MOJTYUYEHHBIX PE3YNIbTATOB;



e pemaTh KauyeCTBEHHBIC 3a/1aud, TpeOylolue MPUMEHEHUs 3HAHUN U3 Pa3sHBIX
pasnenoB Kypca (pU3WKH, a TAaK)KE€ MHTETPAIMN 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAyYHOI0  IMKJIA:  BBICTPAMBATh  JIOTUYECKYIO  IIETIOYKY
pacCyXKJIeHUd ¢ OMNopoll Ha U3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nuecKkue IBICHUS;

e HCIOJIb30BAaTh TEOPETHUUYECKUE 3HAHMS sl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB
paboThl  W3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB W
TEXHOJIOTUYECKHX MTPOIIECCOB;

e TPUBOJUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

e AHAIM3HUPOBATH U OICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITETbHOCTH YENIOBEKA, CBA3AHHOW C (PM3MYECKUMU TMPOIECCaAMU, C MO3HIIHMA
AKOJOTUYECKOM  Oe30MacHOCTH,  MPEACTaBICHUH O  paludOHAIbHOM
MIPUPOJIOTIOIB30BaHUH, & TAKXKE PA3yMHOM HMCIIOJIb30BAHUU JIOCTUKEHUM HAYKU
Y TEXHOJIOTUH ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOT0 OOIECTBRa;

e TMPUMEHATH pa3jIMyHble CrnocoObl paboTel ¢ uH(OpManuen (HU3NIECKOro
coJiepKaHus C UCTIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT U,
Ipy 3TOM MCIOJb30BaTh COBPEMEHHBbIE HH(MOPMAIIMOHHBIE TEXHOJOTHUU ISt
MOMCKa, MEepepabOTKM M NPEAbSIBICHUS Y4YEeOHONM UM HAy4YHO-TOMYJISIPHOM
uHpopmaluu,  CTPYKTYPUPOBAaHUSI W MHTEpOpeTanuu  uHOOpMaluH,
NOJYYEHHOM W3 PA3JIUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIMU3UPOBATH
MOJIy4aeMyl0 HH(POpPMAIIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIINU;

e TPOSIBJISATH OPTaHU3AIMOHHBIC W TTO3HABATEIbHBIE YMEHHUSI CaMOCTOSITEIHLHOTO
MPUOOPETEHUST HOBBIX 3HAHUU B MPOIIECCE BHITIOIHEHUS MPOSKTHHIX U YYEOHO-
UCCJIeI0BATEILCKUX PaboOT;

e paboTrarh B Tpymmne C WCHOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIbI, PAllMOHATBLHO PaCHpeNessaTh NeSITeIbHOCTh B
HECTAHJAPTHBIX CHUTYallUsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE pacCMaTpUBaeMOM POOJIeMBbI;

e TMPOSBIATH MOTHUBAIMIO K Oyaymied mpoQecCHOHATBHON NeATeTbHOCTH TI0
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,

K xoniy oGyuenust B 11 knacce mpenMeTHBIE pe3yJabTaThl HA YIITyOJIEHHOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

e TIOHMMATh POJIb (PU3UKH B YIKOHOMHUYECKOM, TEXHOJOTHYCCKON, COIIMAIIBHON U
ATUYECKOW cdepax MesITeIbHOCTH 4YelOoBeKa, pPOJib M MecTo (U3UKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa, POJb aCTPOHOMHUMU B IMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa W JAJIIBbHEWIIEM HayYHO-TEXHUYECKOM DPa3BUTHH,



3HaYEHUE  OMUCATEeNbHOM, CHUCTEMATH3UPYIOUIEH, OOBICHUTEIBHOW U
MPOTHOCTUYECKOW (QYHKIUN (QU3NYECKOW TEOPUHM — DIIEKTPOJWHAMUKH,
CHEIHATbHOM  TEOPUU  OTHOCHUTENBHOCTH, KBAHTOBOM  (U3HKH, POJb
¢uznyeckoit Teopu B POPMUPOBAHUY MIPEICTABICHUN O (PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MYECKON KapTUHBI MHpa B OOILEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

pa3nanyaTh yCIOBUS NMPUMEHUMOCTH MoOfeled (PU3MYEeCKHX Teld U MPOIECCOB
(sIBNEHMI): OJHOPOJHOE DJEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE MOJI,
rapMOHMYECKHE  KOJeOaHus, MaTEeMATUYECKUH  MAasTHHUK,  HJI€alIbHbBIN
NOPY>KUHHBI MasTHUK, FaPMOHUYECKHE BOJIHBI, UACAIBHBIM KOJIEOATENbHBIN
KOHTYp, TOHKasl JINH3a, MOJIeJIEll aToMa, aTOMHOTI'O sJipa U KBaHTOBOM MOJENU
CBETA;

pa3ianyaTh ycJIoBUs (IpaHUIlbl, 00JACTH) MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB,
OHMMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OTPaHUYE€HHOCTb
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH AJIEKTPOMArHUTHBIE TIPOLECCHl U  SBIICHUA,
HCIIOJIb3Yysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI JJIEKTPOAUHAMUKH U CHIEIUATBHOM
TEOPUU OTHOCUTENILHOCTH (3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsijaa, cuja
Awmriepa, cuita JIopeHna, 3aK0H 3JIEKTPOMarHUTHOM MHIYKIMH, IpaBuiio JIeHna,
cBa3b DJIC caMOMHAYKIHMHU B 3JEMEHTE SJEKTPUUYECKOM LIEMU CO CKOPOCTHIO
M3MEHEHUS! CUJIbl TOKA, MOCTYJAThl CHEIUATbHOW TEOPHUH OTHOCUTEIBHOCTU
OliHIITelHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBICHMS, HCIOIb3Ys
MOJIOKEHUST KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITEWHA Mg (hoToddekra,
IEepBBIA W BTOpPOM  mocTynarsl  bopa, NpUHIMII ~ COOTHOLICHUS
HeonpenenénHocret ['eiizeHOepra, 3akOHBI COXpAaHEHUs 3apsAOBOr0 H
MacCOBOTO YHCEJl M JHEPIMM B SJIEPHBIX PEAKUUAX, 3aKOH PaJUOAKTUBHOIO
pacnaza);

ONKCHIBATh (PU3MYECKHME TPOLECChl W SBJICHUS, MCHOJb3YS BEIMYMHBIL:
HaIpsOKEHHOCTh  AJIEKTPUYECKOTO MOJsl, TMOTEHLUUAN 3JIEKTPOCTATHYECKOrO
TOJIsI, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABIXKYIIAs CUjla, MHAYKIHMS MarHUTHOTO
[0JII, MAarHUTHBIN MOTOK, cujla AMIlepa, HHAYKTUBHOCTb, 3JIEKTPOABUKYILAS
CWJa CaMOMHAYKIMH, SHEPTUs MAarHUTHOIO IIOJISI IMPOBOJHHUKA C TOKOM,
PENSATUBUCTCKUM MMITYJIbC, TOJHAs DSHEPTUs, SHEPTus IMOKOs CBOOOIHOMN
YaCTHI[bl, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHUCIIO U 3apAll A/ipa, YHEPTus
CBA3M APA;

OOBSCHSTH O0COOEHHOCTH MPOTEKAHUS buznueckux SIBJICHUM:
AIIEKTPOMAarHWTHAas MHIYKIUS, CaMOMHIYKIUS, pEe30HAHC, HUHTepdepeHIus
BOJIH, JAU(pakuusi, JUCIEpPCUsi, TMOJHOE  BHYTPEHHEE  OTpakKeHHUE,



dotosnextpuueckuii dpdexr (pororddexr), ampda- u OGera-pacmanbl smep,
ramMmma-usiaydeHue sjep, (GU3M4ecKrue MPUHIUIBI CHEKTPAIbHOTO aHaIW3a U
paboTHI J1a3epa;

ONpeeNsaTh HaMpaBiIeHUE WHIAYKIMU MAarHUTHOTO TOJISI MPOBOJAHUKA C TOKOM,
cuwibl AMriepa u cuiibl JIopeHiia;

CTPOUTH HM300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH30#, U
PacCUUTHIBATH €70 XapaKTEPUCTUKU;

IPUMEHSTH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE MMOHATHS, TEOPUH U 3aKOHBI
JUTSL aHAJIU3a U O0BsICHEHUS (PU3NYECKUX TIPOLIECCOB, TPOUCXOAIINX B 3BE3/IAX,
B 3BE3JIHBIX CHCTEMaX, B MEXTaJaKTUUYECKON cpelie; NBUKEHUSI HEOECHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeleHHoi;

MPOBOJIUTh  WCCIAEAOBAHWE  3aBUCHUMOCTEH  (DU3WYECKUX  BEIMYMH  C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCcHpoOBaTh PE3yJbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUMYHMH B
BHUJI€ TpaPuKOB C y4ETOM aOCOJIIOTHBIX MOTPEUIHOCTEH W3MEpPEHUM, IeNaTh
BBIBO/IBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYMH, IIPU 3TOM BBIOUPATH
ONTUMAJIbHBIA METOJI U3MEPEHHUsI, OIIEHUBATh A0COJIOTHBIE U OTHOCUTEIbHBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL OMNBITHl IO MPOBEPKE MPEITI0KEHHON THUMOTE3bl: IIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HJKCICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YIBTATHI U JEJIaTh BBIBOJ O CTATyCE MPEIJI0KEHHON TUIIOTE3bI;
ONUCBHIBATh METO/IbI NTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;
coOmro/iaTh TpaBuia OE30MaCHOTO TpyJa NP MPOBEJACHUU HCCIECIOBAHUN B
paMKax y4eOHOIro SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIE0BATEIbCKON 1
MPOEKTHOU JIESITEILHOCTH C HCIOJb30BAHUEM HW3MEPUTENBHBIX YCTPOWUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemiath pacu€THhIE 3a/1a4d C SIBHO 3a/ITaHHOW M HESBHO 3aJaHHON (DU3MUYeCcKoi
MOJICJIbIO: Ha OCHOBAaHMHU aHalIM3a YCJIOBHUS BbIOMpaTh (U3UUECKUE MOJIEIH,
OTBEUAIOIIME TPEOOBAaHUAM  3aJaud, NPUMEHATh (DOPMyNbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3MUECKUX TEOPUN MpPU MCIOJIB30BAHUU
MaTeMaTUYECKHX METOAO0B PEUICHHUS 3a/1a4, IPOBOJIUTH PACUETHI HA OCHOBAHUU
HMMEIOLIUXCS TaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOIBI
pelieHus ¢ y4€TOM MOJYYEHHBIX Pe3yJIbTaTOR;

pelniaTh KayeCTBEHHBIC 3ajlaud, TpeOyrolue MPUMEHEHUs] 3HAHUN W3 Pa3HbIX
paszenoB Kypca (GU3WKH, a TAaK)KE€ MHTETPAIMN 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOr0  LHKJA:  BBICTPAMBATh  JIOTUYECKYIO  LIETOYKY
pacCyX IeHU C ONOpOl Ha W3YYECHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBICHUS;



MCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS AJisi OOBSCHEHUS! OCHOBHBIX IMPUHIIUIIOB
paboThl  M3MEPUTENbHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOJUTH MIPUMEPHI BKJIAJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIEIO0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBATh W OLICHUBATh IOCIEICTBHUS OBITOBOM M MPOU3BOJICTBEHHOU
JESTEIbHOCTH Y€JIOBEKa, CBSI3aHHOM C (PM3MYECKHMMU IPOLIECCaMU, C MO3ULUM
HKOJIOTMYECKON  O€30MacCHOCTH,  MPEACTABIEHUH O  PALMOHAIBHOM
IPUPOJIONIOIB30BAHUM, a TAKKE PAa3yMHOM HCIIOJIb30BAHUN JTOCTUKEHUI HayKH
Y TEXHOJIOTUH JJIs JaIbHEHIIIETO Pa3BUTHS YEJIIOBEYECKOTO OOIIECTRA;
OPUMEHSATh pa3inyHbIe CHOCOOBl paboThl ¢ uH(pOpManuend (U3NYECKOTO
COJIEpKaHusl C UCIOIb30BAaHUEM COBPEMEHHBIX NH()OPMALIMOHHBIX TEXHOJIOT U,
OpU 3TOM HCHOJb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU JUIS
MOMCKa, NEepepadOTKM M MNPEIbSBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy,  CTPYKTYpUPOBaHMSI W  HHTEpOpeTanuu  UHGOpMALHH,
MOJIYYeHHOM W3 pa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH AHAIU3UPOBATH
[OJy4yaeMyl0 HMH(OPMALMIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHaJIM3a NCTOYHUKA HH(OpMaLny;
MPOSIBJISITh OPraHU3allMOHHBIE W TO3HABATEJbHBIE YMEHUSI CaMOCTOSITEIIBHOTO
MpUOOPETEHUSI HOBBIX 3HAHUM B MPOLECCE BBHIMOIHEHUS MPOEKTHBIX U y4E€OHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B TpyIINEe C HCIOJIHEHHEM pa3IUYHbIX COLMUAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TIPYNIBI, PAlMOHAIBHO PACIpPEAEATh ACSITENbHOCTh B
HECTAHJAPTHBIX CHUTYyalUsiX, aJEKBATHO OLEHMBATh BKJAJ KaXAOro U3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

OpOSIBISITh MOTHMBALMIO K Oyaymied npodeccuoHaIbHOM NeATENbHOCTH I10
CHEIUATBLHOCTIM (UBUKO-TEXHUYECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEPAOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/n P Konrpoabnbie IIpakruueckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchI
Pazpen 1. JIEKTPOIUHAMUKA
bu6nmmoreka [IOK
11 Maririioe nozie 14 https://m.eds00.ru/39859f1
bubnnoreka IIOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859f1
Uroro no pazueny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnnoreka IIOK
21 Mexarmieckue konebais 10 https://m.eds00.ru/39859f1
bu6mmoteka [IOK
2.2 DNeKTpOMarHuTHbIE KOJIeOaHus 15 https://m.eds00.ru/39859ef1
53 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 10 1 bubnmnorexka [HOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoteka [IOK
2.4 2 1
Onrika > https://m.eds00.ru/39859¢f1
Hroro mo paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcuoBel CTO 5 1

Uroro mo pazneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

but6mmoreka [IOK
https://m.edso00.ru/39859ef1

4.1 ‘ KopnyckynspHo-BOTHOBOH Ayain3m 15

but6mmoreka [IOK
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bu6nuoreka [IOK
4.2 )
vsHica aroMa > https://m.eds00.ru/39859ef1
43 ®du3uKa aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 bubnnoreka HOK
' YACTHIL https://m.eds00.ru/39859¢f1
Hroro no pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12

bubmuorexa [JOK
https://m.edso0.ru/39859ef1

Htoro no pazneny 12

Pazzen 6. PU3HUYECKHUN MPAKTUKYM

6.1 duznyeckuil NpakTUKyM 16 16

bubnuorexa [JOK
https://m.edso00.ru/39859ef1

Wroro mo paszneny 16

Pa3nea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cucrematusanusa 1 0000IIeHE

71 MIPEIMETHOTO COIEPKAHMSI U OTIBITA 15 bubmuoreka [JOK
' NEeSATETbHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazneny 15
PeszepBHoe Bpemst 10 bubmorexa [TOK

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

https://m.eds00.ru/39859ef1
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