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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE CpeJHEro o0uiero oopasoBaHusi paspadoTaHa
HA OCHOBE TMOJOKEHUA U TpeOOBaHMM K pe3ylibTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuyéToM
denepanpHOl paboueit mporpammbl BocnuTaHus W KoHIenmuu mpenogaBaHus
yueOHoro mpeamera «®duszuka» B o00pa3oBaTeIbHBIX OpraHu3alusax Poccuiickoi
®denepanuu, peali3yolKX OCHOBHbIE 00pa30BaTelIbHbIEC TPOrPAMMBI.

[Iporpamma 1o ¢u3uke ompenensieT 00s3aTeIbHOE MNPEIMETHOE COJIep KaHHe,
YCTaHABIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIbHOCTh HM3yYEHUSI TeM U Pa3/eiioB
y4eOHOTro ImpeaMeTa ¢ Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JTOTUKH
yueOHOTO Tpoliecca, BO3pacTHBIX ocoOeHHocTed oOydaronuxcs. I[Iporpamma 1o
¢u3uke Aa€T MpeACTAaBICHUE O LESAX, COAEpKaHMM, OOIIeH cTpaTeruu OO0y4yeHHs,
BOCIIUTAHUS M Pa3BUTHUS 00YUAIOIINXCs CpeACcTBaMH yueOHoro npeameta «Dusukay Ha
yIiyOJIEHHOM YpOBHE.

Nzydenne xypca pusuku yriyOiaEHHOTO YPOBHS TO3BOJISIET pealii30BaTh 3aJauu
npo(hecCHOHANbHON OpHEHTAllMU, HAlPaBJICHO Ha CO3JaHUE YCJIOBHUU JJIsl NMPOSBICHUS
CBOMX MHTEJUIEKTYaJIbHBIX WU TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM O0O0YyYaroluMcs,
KOTOphIE  HEOOXOAMMBI  JIJISi  MPOJOJDKEHHS  00pa3oBaHUSI B OpraHU3aIUsIX
npodeCCUOHAIBHOTO ~ O0pa3oBaHUs MO  Pa3U4YHbIM  (U3UKO-TEXHUUYECKUM U
WHXEHEPHBIM CIIEIIUATLHOCTSIM.

B mporpamMMe no ¢usuke OnpeneistoTcs IUIaHUPYEMBbIE PE3YyJbTaTbl OCBOEHUS
Kypca (GU3MKA Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUS:  JTUYHOCTHEIE,
METaIpeIMETHBIE, MPEIMETHBIE (Ha yIIIyOIEHHOM YpOBHE). Hayuno-
METO/JO0JOTUYECKOH OCHOBOM Il  pa3pabOTKU TpeOOBaHUM K  JUYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM pe3yJIbTaTaM 00yJaronIuXcsi, OCBOMBIIUX MPOTPAMMY
no (¢u3MKe Ha YPOBHE CpelHEro oOImero oOpa3oBaHus Ha YriayOJIEHHOM YpPOBHE,
SBIISIETCSL CUCTEMHO-/IEITETbHOCTHBIN MOAXO/I.

[Iporpamma 1o pu3MKe BKIIIOYAET:

MUTAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (DM3MKH Ha yriayOJIEHHOM YpOBHE, B
TOM YHCJIE IPEIMETHBIEC PE3YIbTAThI MO rojilaM 00yUEHUS;

coJiepkaHue yuyeoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[IporpaMmma 10 ¢u3MKEe WMEET TMNPUMEPHBI XapakTep HW MOXET OBITh
MCIIOJIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX MpOTrpamM.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPYECKYIO WHUIIMATUBY YUHUTEICH H
MPEIOCTABIIAET BO3MOKHOCTH JJIsl pea3allii Pa3INuHbIX METOJUUYECKUX MOIX0A0B K
npenojiaBannio  (U3NKKA Ha YOIYOJIEHHOM YpOBHE TIPH YCJIOBHUH COXPAHCHUS
00s3aTeIbHON YaCTH COJEPKAHMS Kypca.

®dwu3uka KaK Hayka o0 HanOosiee OOUIMX 3aKOHAX MPHUPOJBI, BHICTYIMAs B Ka4eCTBE
y4eOHOro mpeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU 00



okpyxarmeMm wMupe. LkoapHBIH Kypc GU3UKH — CHUCTEMOOOpa3yIOIIMM IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKaT B
OCHOBE TPOIIECCOB U SIBICHUN, H3y4yaeMbIX XHUMHEH, Ouonorued, Qu3nIecKon
reorpadueil u actpoHomuen. Vcronb30BaHNEe U AKTUBHOE NMPUMEHEHHE (PU3NUYECKUX
3HaHUU OIpEeNewIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUI B
cdepe SHEPreTUKU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJTYYSHHs] HOBBIX MaTEpUajoB C
3aJJaHHBIMU CBOMCTBaMu. M3ydeHnre pu3nkyu BHOCUT OCHOBHOM BKJIaa B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydaromerocs, B (OPMUPOBAHHE YMEHMH
IPUMEHATh HayYHBIM METO] IO3HAHMSI IPU BBIIOJIHEHUN UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3MKu Ha ypoBHE CpeHEro o01ero o0pa3oBaHus MOJOXKEH P
UJel, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEU KypC SBISIETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3leNoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOU, TaK U1 COBPEMEHHON (DU3UKH.

Hoea czenepanuzayuu. B coOTBETCTBMM € HEWl Marepuan Kypca (U3UKU
00BeIUHEH BOKPYT (u3Hueckux Teopuil. Benymum B Kypce siBisieTcss (popMupoBaHue
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpearonaracT HCIOIb30BaHUE
IYMaHUTApHOTO MOTEeHLIMala GU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriyOoa€HHOrO ypOBHSA
IIPEANOIAraeT 3HAaKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX M TEXHOJIOTUYECKUX
MPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCs HA ypOBHE
oOILIuX MPEeACTaBICHUN U COBPEMEHHbBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea IKonozuzayuu  peanusyercss TMOCPEACTBOM  BBEJIEHHUS  DIIEMEHTOB
COJIep)KaHusl, MOCBAUIEHHBIX HSKOJIOTMUYECKUM MpoOeMaM COBPEMEHHOCTH, KOTOpBIE
CBS3aHBl C pa3BUTHEM TEXHUKM M TEXHOJOTHMH, a Takke O0OCYyXIeHus MpodieM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

OcBoeHMe cojiepKaHus MPOTrpaMMbl MO (PU3MKE AOIKHO OBITH MOCTPOECHO Ha
NPUHIUIIAX CHCTEMHO-AEATENBHOCTHOTO moaxoAa. [ns ¢usuku peamusanus 3THX
NPUHLIMIIOB Oa3upyeTcss Ha HCHOJIb30BAaHUM CAMOCTOSITEILHOTO 3KCIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOMIETO (hakTopa yuebHoro mporecca. [ yrimy6aéHHOro ypoBHS —
TO CHUCTEMa CaMOCTOSATEIbHOTO YYEHHYECKOTO OSKCHEPUMEHTa, BKJIHOYAIOUIETO
(pOoHTaJIbHBIE YYEHUYECKHE OIBITHI IPU U3YYEHUH HOBOTO MaTepualia, JabopaTopHbIe
paboTel U paboThl TpakTukyMma. [Ipm 3TOM BO3MOXKHBI JIBa CrHoco0a pean3aliuu
¢u3nueckoro NpakTukyma. B mepBom ciydyae npakTHKyM MPOBOAMUTCS MO0 B KoHie 10
u 11 kmaccos, 1160 mocie MepBOro ¥ BTOPOro MOJIYTOAU B KaXKIOM M3 3TUX KIIACCOB.
Bropoii cioco6 — 310 nHTErpanus padoT NpakTUKyMa B CUCTEMY JIA0OPATOPHBIX padoT,



KOTOpBIE IPOBOASATCA B Mpolecce n3ydeHus paszzaena (temsl). [Ipu s3tom mox pabotamu
MPaKTUKyMa MOHUMAETCS CAMOCTOSATEIBHOE HMCCIEOBAHUE, KOTOPOE MPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOMAaroBoi HHCTPYKITUH.

B nporpamme no ¢usmke cucremMa y4eHUYECKOrO SKCIEPUMEHTA, J1a0OpaTOPHBIX
paboT M MpakTUKyMa MpEeJICTAaBlIeHAa €IUHBIM MepedyHeM. BblOop TeMaTuku AJisd 3THUX
BUJIOB  YYCHHYECKHX  MPAKTUYECKHX  PAOOT  OCYIIECTBISETCS  y4aCTHUKAMHU
00pa30oBaTENbHOTO MPOLECCAa UCXOAS U3 OCOOCHHOCTEH MOYPOUYHOIO IUIAHHPOBAHUS U
ocHaieHust kabunera ¢uszuku. [Ipu 3ToM obecrnieunBaeTcsi OBIAJEHUE 00YUYAIOIIUMHUCS
YMEHUSIMU MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIICAOBAHMS 3aBUCUMOCTEM
(M3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB 1O MPOBEPKE MPE/I0KEHHBIX TUIIOTES.

Bonbioe BHIMaHUE yaesIeTCsl PEIICHUIO pacu€THRIX U Ka4eCTBEHHBIX 3a1a4. [1pu
ATOM JJIsl pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBJISIIOTCS 33J1a4M C SIBHO 33/IaHHOM M HESIBHO
3aJlaHHON (PU3NYECKON MOJIEIbIO, MO3BOJIAIONINE MPUMEHSATh HM3yUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jienia Kypca, TaKk U HHTEerpUpysi pUMEeHEeHUE 3HaHU!
U3 Pa3HbIX paszenoB. J[7s KauecTBEHHBIX 3a]a4 MPHOPHUTETOM SBIAIOTCS 3a/aHus Ha
OOBsICHEHHE/TIPE/ICKa3aHne TPOTEKAaHUS (PU3MYECKUX SBICHUM W TIPOIECCOB B
OKpY’)Kalolel »KU3HM, TpeOyromue BbIOOpa (PU3MYECKOM MOACIH [JIsl CUTyalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusimu GI'OC COO k marepuanbHO-TEXHHUUYECKOMY
oOecreyeHno y4eOHoro mpouecca Kypc (U3HKK yriayOJEHHOTO YpOBHA Ha YPOBHE
cpenHero ooOmero o0pa3oBaHUs JOJDKEH HM3ydaTbCsl B YCJIOBHUSX IPEAMETHOrO
kabuHeta. B kabuHere (U3MKU JOJDKHO OBITH HEOOXO0aMMOE JabopaTopHOe
o0opy0BaHUE JJIsl BHITIOJIHEHUS YKA3aHHBIX B MpOrpaMMme Mo (U3HKE YYCHUUYECKUX
OTBITOB, JAaOOPATOPHBIX PabOT W PabOT MpPaKTHUKyMa, a TaKXKe JIEMOHCTPAIMOHHOE
o0opynoBaHue.

JlemoHcTpanoHHOe 00opyaoBanne (GOpMUPYETCS B COOTBETCTBUHU C MPHHIIMIIOM
MUHHUMAJIbHOM JIOCTAaTOYHOCTH M OOECMeYMBaeT TIOCTAHOBKY TMEPEYUCIICHHBIX B
nporpamMme 1Mo (U3UKE KIIOYEBBIX JIEMOHCTpAIMil JUIsi MCCIEIOBAHUS H3y4aeMbIX
SIBJICHHH W TPOIIECCOB, IMIUPUICCKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYCCKUX
MIPUMEHEHU .

JlabopatopHoe 00OpyAOBaHHME IS YYEHMUECKHUX MPAKTUYECKUX  pabdoT
dbopMupyeTCcsi B BUIE TEMATUHYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCA B pacu€Te OJHOTO
KOMILJIEKTa Ha JBYX OOydYalmmxcsa. [eMaThuecKhue KOMIUIEKTHl JabopaTOpHOTO
0o0Opy/IOBaHUSI JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM  HCIIOJIb30BAaHHUU
aHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHUJIC ITU(DPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

dbopMHupoBaHrE WHTEpPECa M CTPEMJICHUS OOYYalomUXCs K HayYHOMY HU3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe¢ TO3HAHUS W (POpMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dopMupOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjabTaTa H3yYeHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKU;

dbopMHpoBaHWEe YMEHUN OOBICHATH SBICHUS C HCIOJIb30BaHUEM (PU3UYECKUX
3HAHUW U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMHupoBaHrE TIPEACTABICHHA O poaud (HU3UKH [JIs Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpPEACTaBICHUI O BO3MOXHBIX cdepax Oyayiieir mpodecCHoHATbHON
JEeSITEIbHOCTH, CBA3AHHBIX C (PU3UKOM, OJATOTOBKA K JaJIbHEHUIIEMY O0yUYEHUIO B 3TOM
HaIpaBJICHUHU.

JlocTikeHrne 3THUX 1enell 00ecrneyuBaeTcs pelIeHUEM CIEAYIIHUX 3ahad B
npouecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus:

OpUOOpPETeHNE CHUCTEMbl 3HAHUM 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHUAX, BKIIIOYAsh MEXaHUKY, MOJICKYSIPHYIO (U3UKY, JICKTPOJAUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS IS OObSICHEHUS
bu3MYecKuX SBJICHUM B TPUPOAEC U JJIA TPUHATUS NPAKTUYECKUX pEIICHU B
MTOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIECHUs Pa3IMYHBIX 337ad C SIBHO 3aJaHHON (hU3HYECKOU
MOJIEJIbIO, 3a/1a4, OAPa3yMEBAIOUIUX CAMOCTOSATEIBLHOE CO3/1aHne (PU3NYECKON MOJIENH,
aJIeKBaTHOM yCIIOBUSIM 3a/1a4M, B TOM YHCJIE 3a7a4 HHXEHEPHOTO XapaKTepa;

NOHUMaHue (QU3UYECKUX OCHOB U MPHUHIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO CPEY;

OBJIAJICHHE METOJAAMH CaMOCTOSITEJIbHOTO IUIAHMPOBAaHUS W IPOBEICHHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHallU3a U MHTEpOpeTaluu UHOOpMaILMK, ONpeaeIcHus
JIOCTOBEPHOCTH TOJIyYEHHOT'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBUW JUIl Pa3BUTHUS YMEHUU MPOEKTHO-HUCCIEN0BATEIIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

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

B cooterctBuu ¢ tpedoBanusamu OI'OC COO yriayOnéHHBIN ypOBEHb U3YyUCHHUS
yaeOHoro npeamera « Pu3nKay Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus BRIOUPAETCS
OoOy4aronIMMUCs, MIAHUPYIOMIMMHU TMPOAOHKEHHE 00pa30BaHUs IO CHEIUATbHOCTAM
(hU3UKO-TEXHUUECKOTO MTPOUIISL.

Ha wu3ydenne ¢usuku (yrimyOn€HHBIA YpPOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanust orBoautcs 340 gacos: B 10 kimacce — 170 wacoB (5 yacoB B Henento), B 11
kiacce — 170 4acoB (5 4acoB B HEJEINIO).



[Ipemymaraemeiii B mporpamme 10 (U3HKE TEPEUYCHb JIAOOPATOPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, Y4YUTEIh JI€JAaeT BBIOOP
MpOBEeNCHHUS Ja0OpaTOPHBIX pabOT W ONBITOB ¢ YYETOM HWHIWBUIYATBHBIX
0COOCHHOCTEH 00yJarOIUXCS.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasnen 1. Hayunblii MeTOA MO3HAHUS IPUPO/BI.

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

OKCnepuMEeHT W Teopusi B Mpollecce IMO3HaHWs mpuponsl. Habmogenue u
AKCIIEPUMEHT B (pU3HKe.

CrmocoObl  m3MepeHus (PU3NYECKUX BETWYMH (AHAJOTOBBIE U ITU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpenrHocT U3MEpeHU PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENIbHAS).

MopaenupoBanue (QU3MUECKUX SBJICHUNW U MPOLECCOB (MaTepuaabHas TOYKa,
aOCOJIOTHO TBEPAOE TENO, HIEaNbHAsA KUIKOCTh, WACANbHBIA ra3, TOYCUHBIA 3apsim).
I'mnore3a. ®U3NYECKU 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPUS.

Ponb u Mecto puzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOUW KapTHUHBI MUPA, B
MPAKTUYECKON AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

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

3HakoMCTBO ¢ 1udpoBoil naboparopueit mo Qusuke. [Ipumepsl u3Mepenus
(bU3UYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUkKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JABUKEHHS.
Cucrema otTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Panunyc-BexkTop MaTepuaibHOM TOUYKH, €ro MPOCKIMU Ha OCU CUCTEMBbI KOOPAUHAT.
Tpaexkropusi.

Ilepemenienne, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) H
YCKOPEHHE MAaTepUuaJbHOW TOYKH, HX TMPOEKIMHM HAa OCH CHUCTEMbl KOOPJIHUHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE MNPSIMOJUMHEMHOE IBM)KEHHE. 3aBUCHUMOCTH
KOOPDAWHAT, CKOPOCTH, YCKOPEHUS U IMYyTH MaTEPHAIbHOM TOYKM OT BPEMEHH M MX
rpaduKy.

CBobOomHOe TMmajneHWE. YCKOpEHHE CBOOOJHOro TajeHus. JIBMKeHHe Tena,
OpOIIEHHOTO0 TOJ YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpapuKH.

KpuBonuuenHoe nBuxeHue. [[BUKEHHE MaTepHAIbHOW TOYKM IO OKPYKHOCTH.
VYrnoBas u nuHelHas cKopocTh. Ileprnon u yactora oopamenus. L{leHTpocTpeMuTensHOe



(HOpMaJibHOE), KacaTelbHOE (TAHTECHI[MAIBHOE) U IOJHOE YCKOPEHUE MaTepuaibHOU
TOYKH.

TexHn4ecKkre yCTpOMCTBA U TEXHOJOTUYECKUE MPOLECCHI: CIIUIOMETP, ABUKECHUE
CHaps/I0B, LICTIHBIE, IIeCTepEHYAThIC U PeMEHHBIE TIEpeaun, CKOPOCTHBIE JIUQTHI.

Jlemoncmpayuu.

Mogenb cHCTEMBI OTCYETA, WIUTIOCTPALUs KUHEMATHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

CniocoObl uccie10BaHusl IBUKEHU.

Nnmroctpanus npeaebHOro Nepexo/ia U n3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUIN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBwxeHusi Tena, OpOIIEHHOTO TOJA YIJAOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpagiienne ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUM, CKOPOCTEN JIBUKEHHS OJHOIO U TOTO K€ Tela B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3yyeHne HEpaBHOMEPHOIO JBHXKEHUS C LIEJIbIO OIPEICICHUs MIHOBEHHOU
CKOpOCTH.

N3mepenne yckopeHus Npu OPsIMOJIMHEMHOM PaBHOYCKOPEHHOM ABHKEHUHU I10
HAaKJIOHHOMU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHus CBOOOTHOTO TajeHUsi (PEKOMEHIO0BAaHO HCIOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3ydenune nBmxeHUs Tena, OpPOIIEHHOTO ropu3oHTadbHO. [IpoBepka rumoressl o
MPAMOMN MPOMOPUUOHAIBHOM 3aBUCMMOCTH MEXAY NAJIbHOCTBIO MOJIETA U HA4YaJIbHOMU
CKOPOCTBIO TeJIa.

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

UccnenoBanue 3aBUCUMOCTH Meprojia oOpallleHns KOHUYECKOro MasiTHUKa OT €T0
IIapaMeTPOB.

Tema 2. lunamuxa.

IlepBeiii 3akoH HproroHa. HMuepumanbsHble cucTteMsbl orcuéra. [IpuHIun
oTHocuTenbHOCTH [ammiies. HewHepuuanbHble CHUCTEMBI OTCU€Ta (OmpenesieHue,
MIpUMEPBHI).

Macca tena. Cuna. [IpuHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHa 1151 MarepraibHONU TOUYKH.

Tpernii 3ak0oH HproTOHA 11 MaTepUaIbHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJEHTHOCTh IPAaBUTALIMOHHOW M MHEPTHOU
MaccChl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOIO MaJeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHl U OT Teorpauyeckoi mupoThl. [IBuxkeHne HeOECHBIX TENl U
ux cryTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TPeHHS] CKOJBXEHUS U CUjia TPEHHS MOKOS.
Kosdpdumuent tpenus. Cuna cCOnpoTUBICHUS TPHU JBMXKCHUHM Tella B JKMJIKOCTH WIU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHHOTO JIBHKECHHUS.

Hasnenue. 'mapocratuyeckoe napienue. Cuiia Apxumesna.

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

Jlemoncmpayuu.

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

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue nByx HMJIMHIPOB WX IIAPOB pa3HON MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE pPaBHOJACUCTBYIOIIECH MNPHUIIOKEHHBIX K TEIy CUJl C MPOU3BEIACHUEM
MaccChl TeJla Ha €ro YCKOPEHHE B MHEPIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3MmepeHne macc o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACWUCTBYIOIICH CHJI TIPU JBMKEHUU OpycKa IO HAKJIOHHOMN
MJIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBUXKEHUSI OpycKa M0 HaAKJIOHHOM
MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, oT uX aedopManuu.

N3yuenue IBWKEHUS CUCTEMBI TeJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTOH uepe3
NErKuii OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIWYUHE YIVIOBOTO KodddummeHTa
3aBUCHUMOCTH Frp(N).

UccnenoBanue aBukeHUss Opycka MO HAKIOHHOW IUIOCKOCTH C TEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUS.



N3ydenue nBMKeHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHOo TBEpmoe Teno. I[locTymatenbHOe W BpamareabHOE JABUKCHUE
TBEPAOro Tesa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpaileHus. [lnedo cumnel. CnoxkeHnne
CHUJI, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTH Tena.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jlemoncmpayuu.

VY ciioBusl paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hccnenosanue ycioBuil paBHOBECHs TBEPAOTO Tea, UMEIOIIETO OCh BPALLCHUS.

KoHcTpyrnpoBanne KpOHIITENHOB ¥ PACUET CHII YIPYTOCTH.

N3ydenne ycToMdnBOCTH TBEPAOTO TENA, UMEIOMIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxpanenusn ¢ MexaHuke.

NmMnynbc MarepualnibHOW TOYKHM, CHCTEMBbl MaTepUalibHbIX ToueK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMmyibe CHIIBI M1 I3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

MomeHT wummynbca MarepuanbHoM TOYKM. [lpencraBiieHne o0 COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGota cuiapl Ha MajgoM M Ha KOHEYHOM mnepeMenieHuu. ['paduueckoe
MPEACTABICHUE PAOOTHI CUIIBI.

MOILIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKON YHEPTUU MATEPUATIBHON TOUKHU.

[loreHnmnanbHple W HENOTEHUHMAIbHBbIE CHibl. [loTeHnumanpHass dHEprus.
[loTeHnumanbHas sHeprus ynpyro aedopMHUPOBaHHOM mpykuHbl. [loTeHuUManbHas
DHEprus Teja B OJHOPOJHOM IpaBUTAMOHHOM Imose. IloTeHnumanbHas sHeprus Tena B
I'PaBUTALMOHHOM I10JIE€ OJHOPOAHOIO 1Iapa (BHYTpHY U BHe mmapa). Bropas kocmuueckas
CKOpOCTh. TpeThsi KOCMUYECKAS] CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJ C MU3MEHEHHEM MEXaHUYECKOW SHEpPIruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHym s HMOCAUIBHOM KUJIKOCTH KakK CIEJICTBHE 3aKOHA
COXpPaHEHUS] MEXaHUYECKOMN YHEPTUH.



TexHndeckne yCTPOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHI: JBUKEHHE PAaKeT,
BOZIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKAX.

JHemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepeHne MOIHOCTY CHUJIBI.

W3menenune sHepTuy Tena Mpu COBEPIICHUN PabOTHI.

B3anmHbIE TIpeBpallleHUs] KUHETUYECKOWM W TMOTEHIMAIbHOM JHEPrui MpH
JNENCTBUM HA TEJIO CHJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUH MPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJEIHU SJICKTPOMOOWIST U MOIIHOCTH CHIIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

UccnenoBanne coxpaHeHHsi UMITYJIbCA IIPU YIIPYTOM B3aUMOICCTBUM.

N3Mepenre KNHETUYECKON SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHHUS TOTEHIIMAIbHON JHEPrUM NPYXKUHBI C pabOTON CHIIBI
TPEHHUSL.

Onpenenenue pabOThl CWIBI TPEHUS MPU JBUKEHUU Tella IO HAKIOHHOM
IJIOCKOCTH.

Pa3znen 3. MoJsekyJasipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TIOJIOKEHUST MOJEKYIIsIpHO-KHHeTHYeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBHkeHHE. XapakTep JABUXKEHUS U
B3aMMOJECHUCTBUA YaCTHUI] BelIECTBA. MOJENU CTPOCHHS Ta30B, KUJIKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BeIIeCTBAa Ha OCHOBE 3THX Mojenei. Macca u pasmepsl
Mmouiekya (atomoB). KonmuectBo BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ wusMepenus. [llkana
temneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJEKYJISIPHO-KHHETUYECKOM TEOPHUM: YACTHIBI ras3a
JIBI)KYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knanelipona.  AOcomroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon Jlanprona. M3omporiiecchl B
UJealbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [’ paduueckoe npencrabiieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIY JAaBJICHUEM U CPEIHEM KMHETUYECKOW SHEPrueil MmocTynaTelbHOro
TETJIOBOTO JIBIDKEHHSI MOJIEKYJ UJI€aTbHOTO ra3a (OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KHMHETHUYECKOU TEOPHUH UJI€aTTbHOTO T'a3a).



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

TexHuyeckre yCTpoOHUCTBa U TEXHOJOTUUYECKUE MPOIIECCHI: TEPMOMETP, OapoMeTp,
NOJIyYEHNE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddys3us xuakocTei.

Mogaens onbita [lITepHa.

[IpuTsxkeHne MOJEKyII.

Mopenu KpuCTaIINYECKUX PEIETOK.

Habutonienue u ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanne  mpomecca  yCTAHOBJEHUsS — TEIUIOBOTO — PABHOBECHS — IIPHU
TEIJI000MEHE MEXAY ropsYeil U XOJI0JHOU BOJIOM.

N3yueHne W30TEPMUYECKOrO Ipolecca (PEeKOMEHIO0BAHO  HMCIOJb30BaHUE
1udpoBoii 1abopatopun).

N3ydenune n30X0pHOro mporecca.

N3yuyenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmomunamuueckass (TJ]) cucrema. 3agaHue BHEIMIHUX  YCJIOBUM  AJid
TEPMOJAMHAMUYECKON CHUCTEeMbl. BHemHne u BHYTpeHHHE Mapamerphl. llapameTpsl
TEPMOJIMHAMUYECKON CHCTEMBbI KaK CpEJAHHE 3HAYEHUS BEJIMYMH, ONUCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe  Hawano  tepmoauHamMuku.  CaMoNpou3BOJBHAs — peJlaKcarus
TEPMOJIMHAMUYECKON CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopenps uaeanbHOroO raza B TEPMOAMHAMUKE — CUCTEMA YPABHEHHWI: YpaBHEHUE
MenneneeBa—KnaneipoHa # BBIpaXKEHHWE JJISI BHYTPEHHEHW DHEpPruu. Y CIOBUA
MPUMEHUMOCTH ATOW MOJEIN: HU3Kas KOHIIEHTpPALMs YacCTHUll, BHICOKHE TEMIEpaTyphl.
BeIpaxeHue 151 BHYTPEHHEN 3HEPIMU OJJHOATOMHOI'O MJEAIBHOTO rasa.

KBazucrarnueckue 1 HECTATUYECKHUE MPOLECCHI.

OnemeHTapHasi paboTa B TepMoAWHAMHUKe. Bpruucienue paboThl 1mo rpaduky
nporiecca Ha pV-auarpamme.

Termtonepenaua KakK croco0 U3MEHEHUS BHYTPEHHEU DHEPTUU
TEPMOJUHAMHUYECKONH  cUCTeMbl  0e3  coBepuieHuss — pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3JIyUYECHHE.



KonunuectBo TemnoTel. TermioéMKoCTh Tena. Y aenbHasi 1 MOJISIpHAs TEIJIOEMKOCTH
BelleCTBA. YpaBHeHHe Maiiepa. YaenpHas TEIUIOTa CropaHusl TOIUIMBa. Pacuér
KOJIMYECTBA TEIUIOTHI ITpH Teruionepeaaye. [lonstue 06 agnadatHoM mpouecce.

IlepBblii 3aKkOH TepMOAMHAMHKU. BHYTpeHHss1 sHeprus. KonndyecTBo TEIIOThl U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHN SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoil 3akOH TEpMOAMHAMHUKH i1 PABHOBECHBIX ITPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOJUT E€IUHCTBEHHAS
aanabara. AGCoIIOTHas TeMIeparypa.

BTopo#i 3akOH TEpMOJIWHAMUKH JJIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOMKHO
nepenarb TEIJIOTY OT Oojiee XOJOIHOTO Teia K 0ojiee HarperoMy 0e3 KOMIICHCAIUH
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunuune! neicteus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHE aCIEKThl HCIOJIb30BaHUsl TEIUIOBBIX JBHUrareneil. TemoBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckre YCTpOMCTBA M TEXHOJOTHMUECKHE TMPOIECCH:  XOJIOAUIBHUK,
KOHJIMIIMOHEDP, MAU3CIbHBIA W KapOIOpaTOpPHBIM JBUTaTeNld, TapoBas TypOUHa,
MOJYYEHHE CBEPXHU3KUX TEeMIEpaTyp, VYTWIM3AlMUS «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTUIW3als OMOOPTraHWYECKOro TOIUIMBA JIJISt
BBIPAOOTKHU «TEILJIOBOI» U 3JIEKTPOIHEPTHUU.

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 B3aWMOCBSI3M SHEPrUU  MEXMOJICKYJISIPHOTO  B3aUMOJICUCTBUSA U
TeMIEepaTypbl KUTIEHUST AKUJTKOCTEH.

Tema 3. Azpecammnivie cocmoanusn eeujecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u KoHjeHcanus. VcnapeHue u KulleHHe. YJeiabHas TerioTa
napooOpa3oBaHUsI.

HaceoliieHHble M HEHACHIIIEHHbIE TTapbl. KauecTBeHHAs! 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUSI HACBHIIIEHHOTO Tapa OT TeMIIepaTyphbl, WX HE3aBHCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyphl KUTICHUSI OT JIABJICHUS B KUJIKOCTH.



BnaxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépmoe Tteno. Kpucramnuueckue m amop¢Hble Tena. AHHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBneHwe W Kpucrtaimmmszauus. YJelbHas TEIUIOTA IUJIABJICHUS.
CyO6numarnus.

Hedopmanuu TBEpaoro Tena. Pactsokenwe u coxarwe. Crnpur. Moayns FOnra.
[Ipenen ynpyrux aegopmaruii.

TeruoBoe pacmMpeHHe >KUAKOCTEHM W TBEPABIX Tell, 00bEMHOE M JIMHEIHOE
pacuipeHre. AHTapMOHHM3M TEIUIOBBIX KOJIGOAHWUM YacTHI] BEUIECTBAa Kak MpUYMHA
TEIJIOBOTO paclIMpPeHHs Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

VYpaBHeHue TEII0BOTO OanaHca.

[ToBepxHocTHOe HaTspkeHHe. KoahpumueHT MOBEpXHOCTHOTO —HATSHKCHHUS.
Kanumnsipasie siBnenus. [laBieHWe MOJ HMCKPUBIEHHOW MOBEPXHOCTBIO MKUIKOCTH.
®opmyna Jlamnaca.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOTHMYECKHE IMPOUECCHI: KUIAKHE KPUCTAJUIbI,
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 siBneHus.

Mojienn HEHBIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenosanne HarpeBaHus U IUIABJICHUS KPUCTAIUTMYECKOTO BEILIECTBA.

Bunbr gedopmarimii.

Habnronenune mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

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 JeOpMaIK PE3NHOBOTO 00pasIiia OT MPUIIOKEHHOM
K HEMY CHJIBI.



Pa3znea 4. JiaekTpoaMHaMuKa.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anuss Tenl M €€ MNpOsABICHUA. OJJNEeKTpuuyeckud 3apsa. JlBa Buzaa
ANEKTPUYECKUX  3apsaoB. [IpOBOMHMKHM,  NHMAJIEKTPUKA W IOJYNPOBOJHUKHU.
DJIeMEHTapHBIN 3JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUS DJIIEKTPUUECKOTO 3apsia.

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

Onektpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiIbl.

Hanpspok€anocTs amekTpudeckoro noiist. [IpoOnslit 3apsa. JInaun HanpskEHHOCTH
ANEKTpUYECKOro noJist. OMTHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTh  3JEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTh IMOTEHUHAIOB U
HanpsbkeHue. [loteHnumanpHasgs oHeprus 3apsaa B - DJIEKTPOCTATHYECKOM  ITOJIE.
[loTrenuman snekrpocTaTudyeckoro mnojisi. CBsA3b HANPSXKEHHOCTU MOJSI M Pa3HOCTH
MOTEHIIMANIOB I DJIEKTPOCTATHYECKOro 1moyisi  (Kak  OJHOPOJHOTO, TakK |
HEOJHOPOJIHOTO).

[TpuHUMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsiga. llosme paBHOMepHO 3apsikeHHOM cdepnl. I[lone
PaBHOMEPHO 3apsbKeHHOro 1o oO0béMy miapa. llosme paBHOMEPHO 3apsKEHHOU
OeckoHeYHOM TUIockocTH. KapTuHbl JHHMA HANpsHXKEHHOCTH ITHX TOJIEH U
AKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOIHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDAEKTPUKU B DJIEKTPOCTATHYECKOM ToJie. JlMdnmeKkTpuueckas NMPOHULIAEMOCTh
BEILIECTBA.

KoHgeHcaTtop. DneKkTpo€MKOCTh KOHAEHCATOpa. OJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coennHeHUE KOHAeHcAaTopoB. llocienoBarenbHOE CcOeaMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHME 3apsSyKEHHOM YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckne yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI:  DIIEKTPOCKOI,
ANEKTPOMETP,  BJEKTpOCTaTHUecKas  3alluTa, 3a3eMJICHHE  3JIEKTPONpUOOpOB,
KOHJIEHCaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogaenb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKM B 3IIEKTPUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKasl 3alIUTa.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JIEKTPOEMKOCTU IUIOCKOTO0 KOHAEHCATOpa OT IUIOMIaAM IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsHKEHHOTO0 KOHIEHCAaTopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, RPAKMUKYM.

OneHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGmonenne mpeBpailieHuss HEPTHH 3apsHKEHHOTO KOHACHCATOpa B DHEPIHIO
U3IIy4EHUsI CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHLUMANIOB (HAMPSIKEHUS) TPH IMOCIEI0BATEILHOM
COEMHEHNH KOH/IEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuyecKuili mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYcioBusl CyleCTBOBAHUS MOCTOSTHHOTO 3JIEKTPUUYECKOro TOKa. MICTOUHMKHM TOKa.
Hanpsoxenue U u DJ1C &.

3akoH Oma 1 y4acTKa LEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMNPOTUBICHUS OJHOPOJHOTO
[IPOBOJTHUKA OT €ro JUIMHBl M IUIOIIAJAW IIONEPEYHOTO CEYCHUS. Y JAEIbHOE
CONIPOTHBJIEHUE BEILIECTBA.

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

PaboTa snexrpuyeckoro Toka. 3akoH [xoyns—Jlenia.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemjoBas MOIIHOCTb, BblJENsAeMasl Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTHUBJIECHUE MCTOYHHMKA TOKAa. 3akoH Oma IJid MOJHOMN
(3aMKHYTOI) 2JIEKTPUYECKOM 11eru. MOITHOCTh HCTOYHUKA TOKa. KOopoTkoe 3amMbIKaHUE.

Konpnencarop B 1ienu noCTOSSHHOTO TOKA.

TexHU4ecKkre yCTPOMCTBAa U TEXHOJIOTHYECKHUE MPOLIECCHI: aMIIEPMETP, BOIBTMETD,
peocTarT, CYETUUK IIEKTPUIECKON IHEPTHH.

Hemoncmpauyuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS ISl PE3UCTOPA, JAMIIBI
HAKaJIMBAaHUS U CBETOAMOMA.

3aBUCUMOCTh CONPOTHUBJICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUCHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBICHUS MPU MOCTOSIHHOM
HaIpsHKEHUH.



[Ipssmoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0sI coenrHeHust ICTOYHUKOB Toka, DJIC GaTapeit.

HccnenoBanne pa3HOCTH MNOTEHIMATIOB MEXKIY IOJKOCAMH HCTOYHUKA TOKA OT
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

Hccnenopanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSOKEHUS I JIAMITBI
HaKaJINBaHUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTUBIICHUS UICTOYHUKA TOKA.

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

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

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbix cpeoax.

DJIeKTpUYeCcKass  MPOBOAUMOCTb  PAa3IMYHBIX  BEHIECTB. DNIeKTpOHHAs
MPOBOJIMMOCTh TBEPJBIX METANIOB. 3aBHCHUMOCTb COMNPOTUBIEHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

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

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

DJNeKTpUYeCcKUil TOK B Tra3zax. CaMOCTOATENbHBIM U HECAMOCTOSITEIIbHBIA pa3psil.
Paznuunbie TMIIBI cCaMOCTOSITENBHOTO pa3psana. Monnus. [Lazma.

TexHruecKkre ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHUE: ra30pa3psiAHbIe JTaMIIbl,
ANIEKTPOHHO-JIy4YeBass TpPyOKa, MOJYNPOBOAHUKOBBIE MPUOOPBI: WO, TPaH3UCTOP,
dboTonmoa, CBETONMOM, TallbBaHHMKA, pPaUHUPOBAHUE MEIU, BBIIUIABKA ATIOMHUHUS,
AIEKTPOHHAsE MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTHUBJICHUS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psaa U mpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

Ha6nronenue anektponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnegoBanue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOJIA.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3Mepenusi (U3NYECKUX BEJIMYMH C HMCHOJIb30BAHUEM AaHAJIOTOBBIX U
U(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE M OTHOCHUTEINIbHbIE TOTPEIIHOCTH M3MEPEHUN (PU3NUECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUMN, MCCIICIOBAHNN 3aBUCUMOCTEH (DU3UIECKUX
BEJIMUMH, MPOBEPKA MPEJIOKEHHBIX TUNoTe3 (BbIOOp M3 pabOT, OMHCAHHBIX B
TEeMaTUYECKUX pa3fesiax «YUEeHWYECKU HKCIIEPUMEHT, JIabopaTopHbie pPabOTHI,
MIPAKTUKYM) ).

MexnpeaMeTHbIe CBSA3M.

N3yuyenue kypca ¢usznuku yriryojg€HHoro ypoBHs B 10 kiacce OCylIECTBISIETCA C
Y4ETOM COJIepKaTEIbHBIX MEXKITPEMETHBIX CBSI3E€HM ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH,
XUMUH, reorpaduu U TEXHOJOTUH.

Mescnpeomemnsie nonamus, CeA3AHHLIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HaHUA: SBIICHUE, HAYYHBIN (aKT, rUroTe3a, puznueckas BeJIMUYMUHA, 3aKOH, TEOpUSI,
HaOJIOJICHUE, DKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENIb, WU3MEPEHUE, MOTPEIIHOCTU
U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, IU(PPOBaAs 1abopaTopHsl.

Mamemamuka: penieHue CUCTEMbl ypaBHeHUU. JluHelinas QyHkius, nmapadoina,
runepOosia, ux rpaguku u cBOMcTBa. TpuroHoMmeTpuyeckue GyHKIMU: CUHYC, KOCUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M uX
MPOEKIIMY Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozusa: MexaHwdeckoe IBW)XEHHE B JKUBOM mpuponae, auddysus, ocmoc,
TEMJI0O00OMEH J>KHUBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKpYKalolehH Cpebl,
yTUIU3auss  OMOOPraHMYeCKOTO  TOIJIMBA IS BBIPAOOTKM  «TEIUIOBOM» U
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSXKCHUE W KANWIISPHBIE SIBJICHUS B MPUPOJIE,
ANIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpHAsE Macca, IMOJyYeHHE HaHOMAaTEepUaloB, TEIUIOBBIE CBOMCTBa
TBEPIBIX TEJ, KUIKOCTEM M Ta30B, KUJIKUE KPUCTAUIbL, JJIEKTPUYECKUE CBOWMCTBA
METAIIJIOB, MIEKTPOJIMTHYECKAS TUCCOLMAITS, TalbBAHUKA, DJICKTPOHHAS MUKPOCKOIIHUSI.

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

Texnonozusa: npeobpa3oBaHUE TBMIKEHUN C MCTOJb30BAaHUEM MEXAaHU3MOB, YUET
CyXOro M J>KUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKUHMH (KPOHILTEWH,
penéryaTbie KOHCTPYKIIMH ), UCTIOJIb30BAHUE 3aKOHOB COXPaHEHHUSI MEXaHUKH B TEXHUKE



(rupockorn, BOOAOMET U ApPYyTue), IBUraTellb BHYyTPEHHEr0 CrOpaHus, mapoBas TypOHuHa,
OBITOBOM  XOJIONWJIBHUK, KOHAMIIMOHEP, TEXHOJOTHH TOJYyYEHUS COBPEMEHHBIX
MAaTEpHUAJIOB, B TOM YHMCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs
3aIUTa, 3a3eMJICHHE 3JIEKTPOIIPUOOPOB, ra3opa3psaHble JaMIlbl, OJYyIPOBOIHUKOBbIE
npuOOpHI, raJibBaHUKA.

11 KITACC

Pa3zneun 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUEe MOCTOSHHBIX MAarHUTOB U MPOBOAHUKOB C TOKOM. MarHuTHOE
nosie. Bektop MarHuTHOM HMHAYKIUU. [IpUHIMI Cynepro3uIMyM MAarHUTHBIX IOJIEH.
JIvHMM MarHUTHOM MHIYKIWH.

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

Cuna Amrniepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenina, e€ HampaBi€HUE U MOAYJb. J[BUKEHUE 3apsHKEHHON YacTHUIBI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

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

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  IIPUMEHEHHE
MIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTHUMETP, 3JIEKTPOJIBUTATEIb
SIxoOu, yCKOPHUTENIHU 3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpauyuu.

KapTtvHa nuHMIA MHAYKIMU MarHUTHOTO TOJIS MOJIOCOBOTO M MOJKOBOOOPA3HOIO
MMOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHUII MarHUTHON MHAYKUUU 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.

[IpuHuun naedcTBUS DJIEKTPOU3MEPUTEIHLHOTO MPUOOpa MArHUTORJIEKTPUUYECKON
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 MHIAYKIMHU. [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.

NupyktuBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MOCTOSIHHOTO TOKa. SIBleHue
camonHAyKIuu. JJIC caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUUeCcKHe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECChl: MHAYKIMOHHAS IE€Yb,
COJICHOU, 3aIlIUTA OT 3JEKTPU3ALMH TEJI TP JIBH>KEHUH B MAarHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu.

HabGutoieHue siBieHus 31eKTPOMarHuTHOM WHIYKITUH.

Uccnenoanne 3aBucumoctd OJ[C HMHAYKOMHA OT CKOPOCTHM HW3MEHEHHS
MarHUTHOTO TIOTOKA.

IIpaBuino Jlenna.

[Tagenune MaruuTa B aTtoMUHUEBON (MeHON) TpyOe.

SIBneHue caMOMHIYKIIMH.

Nccnenosanne 3aucumocty J/C cCaMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CHJIBI
TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccenenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIWU.

Onpenenenre MHAYKIMU BUXPEBOTO MAarHUTHOTO TTOJISL.

HccnenoBanue siBICHUS CAMOMHIYKIIMH.

COopka Moz1enu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

'apmonnyeckue koneOanus. KuHemaTuueckoe W JMHAMHUYECKOE OIMCAHUE.
DHepreTUuecKoe OINUCaHWE (3aKOH COXpaHEHUsl MEXaHWYecKoll »Hepruu). BeiBox
JUHAMMYECKOTO ONMCAHHSA TapMOHMYECKHX KOJEOAHMH W3 HMX SHEPreTHYecKoro Hu
KHMHEMAaTH4ECKOT'O ONKCAHHUS.

Avmumutyna u  ¢asza kosnebanuil. CBsA3b aMIUIMTYIbl KOJEOAHUW MCXOTHOM
BEJIMYMHBI C aMIUIUTYJJaMU KOJICOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[leppuon wu wyacrora koneGanumii. Ilepmom wmanbpix CBOOOJHBIX KoJieOaHUM
MaTeMaTH4eCcKOoro MasiTHuka. Ilepuon cBOOOAHBIX KOJIEOAHUN MPYKMHHOTO MasTHUKA.



[lonsTe o 3aryxarommx kojiebaHusx. BeiHyxkneHHble konebanus. Pe3onanc.
Pe3sonancHas kpuBas. BimsHue 3aryxaHMss Ha BHJI  PE30HAHCHOM  KPHBOW.
ABTOKOIE0aHUSI.

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

Jemoncmpayuu.

3anuce K0y1e0aTeIbHOrO IBUKCHHUS.

HaGnronenue He3aBUCHMOCTH TMepuofa MallbIX KOJeOaHW Tpy3a Ha HHUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoJieOaHWH M 3aBUCHUMOCTH TEpHUoja CBOOOIHBIX
KOJIEOaHHI OT COMPOTUBIIEHHUS.

HccnepoBanne koneOaHWii TIpy3a Ha MACCHUBHOM NpPYXHHE C  LEJIbIO
(dbopmupoBaHus peJCTaBICHUN 00 UACATBHON MOJIECNIN MTPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUs PHEPTUH MPU KOJICOaHUSIX Ipy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne mnepuoga CBOOOJAHBIX KOJCOAHWM HUTSIHOTO U MOPY>XKHHHOTO
MasITHUKOB.

N3yuyeHune 3aKOHOB JBUKEHHUA TeJa B X0JI€ K0oJieOaHU Ha yIpyroM MOJABECE.

N3ydenune ABUKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAasITHUKE.

NccnenoBanue yObIBaHUST aMIUTUTY/IbI 3aTyXaIOIMIUX KOJICOAHMIA.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumHnuole Konedanus.

Konebarenbupiii  kOHTYp. CBOOOJHBIE 3JIEKTPOMAarHWTHBIE KOJIEOAHUS B
uaeanbHOM KosiebaTenbHOM KOHType. @opmyna TomcoHa. CBS3b aMIUTUTYIBI 3apsiaa
KOHJIEHCATOpa C aMIUIUTY/I0N CHIIBI TOKa B KOJieOaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarouue 3JeKTPOMarHuTHbIE KoJieOaHusl. BeIHYXI€HHbIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHusl.

[TepemenHbI TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIIUTYAHOE U AEHCTBYIOIIEE
3HAYCHUE CUJIBI TOKA U HAMPSHKEHUS MPU PA3INIHON (hOpME 3aBUCHMOCTU TTEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconmanbHbli TEPEMEHHBIA TOK. Pe3ncrTop, KOHAEHCATOp W KaTylka
WHIYKTUBHOCTM B LENH CHHYCOMIAIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikxeHui.

Uneanwpubiii  Tpanchopmatop. IlpomsBoactBo, mepemadya W MOTpeOIeHHUE
AJIEKTPUYECKON IHEPTUU.



OKOJIOTMYECKHE PUCKH TpU  OPOU3BOJACTBE  3ieKTpo3Hepruu. KymbTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue ycTporucTBa U TEXHOJIOTUMYECKHUE TIPOLIECCHI: IIEKTPUYECKUHN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBHUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWN OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['eneparop He3aTyXalOMIUX AIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopenp 3JIEKTPOMarHUuTHOTO TeHEpaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHBIE KOJICOaHUSI.

Pesucrop, kaTymka HHAYKTUBHOCTH Y KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHanc 1mpu  MOCIENOBATEIBHOM  COCAMHEHUU  PE3UCTOpPA,  KaTYyIIKH
MHIYKTUBHOCTH U KOHIEHCATOpa.

Y cTpoiicTBO U IPUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mogenps TMHUY IEKTPONEPEAAYH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Nzyuenue Tpancopmaropa.

HccnenoBanne mNEPEMEHHOTO TOKa Yepe3 IOCIENOBATENIBHO COECIMHEHHBIE
KOHJIEHCATOp, KATYILIKYy U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDI.

MexaHnueckue BOJIHBI, YCIOBUSI HMX pacnpoctpaHeHus. llonmepeunsie u
IIPOOJIbHBIE BOJIHBL. [lepron, CKOpOCTh pacnpoCTpaHEeHHsI U JJIMHA BOJIHBI. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpakeHUE, MpeoMiIeHne, HHTepdepeHus u Judpakus.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBHS W3JYyYECHHUS JJIEKTPOMAarHUTHBIX BOJIH.
B3anmHas opreHTanys BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, NPEJIOMIICHUE, MOJIIpU3ALMS,
uHTephepeHus u nudpaxius.

[Ilkana 5>J€KTPOMArHUTHBIX BOJH. lIprMeHeHHe HJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paIMOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEe.Ibl.



TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJbHBIC
UHCTPYMEHTHI, pajap, paAuONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-meus,
yIIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYAOW M YaCTOTOM
KoJieOaHui.

HccenenoBaHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHUE,
noJisipu3anus, IMppaxkuus, tHTepPepeHLns.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadhrUOIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCTpaHeHMs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsMonuHEiHOE pPacIpOCTpAHEHUE CBETa B OJHOPOAHOW cpene. Jlyd cBera.
To4eUyHbIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHUs cBera. llocTpoenue wn3z00paxeHUil B
10cKoM 3epkaie. Cepuyeckue 3epkana.

[Ipenomnenue cBeTa. 3akOoHBI MPETOMJICHUS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomieHusi. OTHOCHUTENbHBIM TOKa3zaTrenab mnpesroMieHus. [locTOSHCTBO YacTOThI
CBE€TAa U COOTHOUIEHUE JUIMH BOJH MPH IEPEX0J€ MOHOXPOMATHYECKOTO CBETA Yepe3
IPaHHUILY pa3Aeia IByX ONTUYECKUX CPEL.

Xop myueii B npusme. [ucnepcus ceera. CnoxxkHblil cocTaB Oenoro ceera. L{Ber.

[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBII yroja IOJHOrO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparoue 1 pacceuBaroiiye JuH3bl. ToHKas auH3a. POKYyCHOE PACCTOSIHUE U
ONTHUYECKas Cuja TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOMU
chepudecKkoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTEIILHOTO MTOKa3aTelis MPEIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoa Jyda, MPOMIEAIIEr0 JMH3Y IOJA MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontrueckoi ocu. [loctpoenne n3o0pakeHNit TOYKK M OTPe3Ka MPSIMOM B COOMPAIOIITUX
Y PACCEMBAIOLINX JINH3aX U UX CUCTEMaX.



OnTuueckue npubopsl. Pazpemaromas crnocoOHOCTh. [7ma3 kak onTuueckas
CUCTEMA.

[Ipenensl npUMEHUMOCTH FEOMETPUIECKON ONITUKH.

BonnoBasi ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS
HAOJIIOICHUSI MAKCUMYMOB M MHUHUMYMOB B HHTEP(PEPEHIIMOHHOW KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsI kiaccuuecknx nHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. Judpakumonnas pemérka. YcnoBUe HaOMIOIEHUS TIABHBIX
MaKCHUMYMOB IPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: OUKH, JIYIa, IEPUCKOTI,
dboToanmapar, MHUKPOCKOI, MPOEKIMOHHBIA ammapar, TMPOCBETICHHE OINTHKH,
BOJIOKOHHASI ONITHKA, TU(PPAaKIIMOHHAS PELIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnegoBanue npeaoMIIEHUs CBETA.

HaGnroneHnue nojHOro BHyTPEHHETO OTpakeHus. Mozienb CBETOBOIA.

HccnegoBanue xoJa CBETOBBIX MYYKOB Yepe3 IUIOCKOMAPAIUIEIbHYIO TJIACTUHY H
IIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmtonenue nntepdepeHiyiu cBera.

Hab6utoieHue 11BeTOB TOHKUX MJIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Habnronenue nudpakiilmOHHOTO CIEKTpa.

Habnronenue nucnepcuu cBera.

Ha6nronenue nonsipusanuu cBeTa.

[IpuMeHeHne NoJIIPOUA0B ISl U3YUYEHHSI MEXaHUYECKUX HaIPSHKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmokazatens NpeOMIICHHS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BELIECTBa (Ha MpuMepe
KUJIKUX JIMH3).

N3mepenue poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKaja U JTMH3bI.

[TonyyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHu€e TENECKONUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpEeHIINN U TTOISIPU3AIUN CBETA.

N3yuyenune noyisipu3anyu cBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH TUAIEKTPHUKA.

N3yuyenune unTeppepeHInm JIa3epHOTrO U3JIyYEeHHS Ha IBYX ILEIsX.



Ha6nronenue nucnepcun.

Habmonenue u nuccnenoBanue AuppakiiioOHHOTO CIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[lonydyeHnue crnekTpa HU3IYy4YEHHs CBETOAMOJA MpPH MOMOUM AUGPaKIUOHHOM
PELIETKMU.

Pasznes 6. OcHOBBI cielAJIbHONM TEOPUU OTHOCUTEIbHOCTH.

I'paanipl MPUMEHMMOCTH KIIACCMYECKOM MeXaHMKHU. IlocTymarsl crnienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBal. [IpeoOpazoBanust Jlopenmna. Ycnosue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMEMJICHHE BpPEMEHU U
COKpAILlCHHE JIJTUHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3p Macchl C 3HEPrHENM W MMIYJIBCOM PEISTUBUCTCKOM YaCTHUIIBL. DHEPTHUs
ITOKOSI.

TexHuueckue yCTpOHMCTBA M  TEXHOJOTMYECKHUE MPOLECCHI: CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHLI.

Y4yeHnueckuil SKCIIEPUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

OmnpeneneHrue UMITYJIbCa U SHEPTUM PEISTUBUCTCKUX YacTull (1o ¢oTtorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60ian060ii oyaausm.

PaBHOBecHOE TemI0BOE U3IyUeHHE (M3IIydeHHE aOCONMIOTHO YEPHOTO Tema). 3aKOH
cMmemienus Buna. ['unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®otorddext. Omnbitel A. I'. CroneroBa. 3akonsl ¢Gorodddexra. YpaBHEHHE
OitamreitHa 11 poTodrddexra. «KpacHas rpanuiiay porosrddekra.

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

BosHoBbIe cBolicTBa wactuu. Bomnel ne bpounsa. liimna BosHBL Ae bpoins u
pa3Mepbl 00JIaCTH JIOKaJIM3alMu JIBHKyLIeiicss dactulbl. KopmyckylspHO-BOIHOBOU
nyanusMm. {udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka wusmepenuidr B wmukpomupe. COOTHOIIEHUS HEONpeneIEHHOCTEN
I'efizenbepra.

TexHu4eckrue YCTpOWCTBA UM TEXHOJOTMYECKHE IPOLIECCHI:  CIEKTPOMETP,
($oTo37EMEHT, POTOAATUYHK, TYHHEIbHBII MUKPOCKOT, COJTHEUHast 0aTtapesi, CBETOIUO/.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.



Ucciaenosanune 3aBUCUMOCTH COITPOTHUBIICHUSA MOJYIPOBOJHUKOB oT
OCBEILIEHHOCTH.

Ceroauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKmMuKym.

HccnenoBanue ¢oropesnucropa.

N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbeITel IO UCCIENOBAaHUIO CTpOeHUs aroma. llmaHerapHas Monenbp aroma
Pezepdopna.

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

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJOTUYECKHUE MPOUECCHI: CIIEKTPAIbHBIN aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Habntonenue nuHeRyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHUL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hab6nronenue nmunHeituaToro cnekrpa.

UccnenoBanue crekTpa pa3peKeHHOTO0 aTOMapHOTO BOJOPOJa U H3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa ['eitzen6epra—Banenko. 3apsia sapa. MaccoBoe 4uCiIo
anpa. N30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIM OeTa-pacmal.
['amma-usnyuenue.

3aKOH paJiMOAaKTUBHOIO pacnaga. PaguoakTuBHbIle H30TOIBI B ipupoze. CBolicTBa
MOHU3UPYIOLIETO H3JIYy4YeHHs. BiusHME pPagvMOAaKTUBHOCTU Ha YKUBBIC OPTraHU3MBI.
EctecTBenHbIil (hoH uznyyenus. Jozumerpus.

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

SAnepubie peakiuu. Jlenenue u cunrted saep. SAnepusie peakTopsl. [IpoGiiembr
YIPABJISIEMOTO TEPMOSAEPHOIO CHUHTE3a. DKOJIOIMYECKUE ACHEKThl Pa3BUTHUS SACPHON
DHEPIrETUKHU.

Mertoapl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.



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

O®usuka 3a npenenamu CranmaptHol moxaenu. TémHas matepuss U TEMHas
SHEPIUsl.

EanncTBO puznueckoil KapTUHBI MUpA.

TexHn4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JO3UMETP, Kamepa
Bunbscona, siepHbIi peakTop, TEPMOSACPHBIM peakTop, aToMHas O0MO0a, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue pagnoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTHUS acTPOHOMHH. lIpukiiamHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE
actpoHomuu. IIpumMeHUMOCTh 3aKOHOB (DU3UKU JJI1  OOBSICHEHUS  IPUPOJIbI
KOCMHUYECKUX OOBEKTOB.

Metonpl  aCTpOHOMHUYECKHX  HcciaeqoBaHUM. COBPEMEHHBIE  ONTHUYECKHUE
TEJIECKOIIbI, PAANOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3BE€3gHoro HeGa. Co3Besnusi, sipkue 3BE3NBI, IUTAHETHI, WX BHUJIUMOE
JBUKEHHUE.

ConHeuHas cucrema.

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

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpaMma «CHEKTpaJIbHBIA KJacc —
CBETHUMOCTb». 3BE3Mbl TJIABHOM IMOCJIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IIJI1 3BE3]] TJIABHOW IOCIEI0BATEILHOCTH. BHyTpEeHHEE CTpOoEHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MTPOUCXOKIACHUH U 3BOJIIOUK COJIHIIA U 3BE3/. DTaIlbl
YKU3HU 3BE3I.

Mieunsii Ilyte — nHama [anaktuka. Ilomoxenwe u jaBuxkeHue CoHIA B
lNanaktrke. Tunbl ramaktuk. PagmoramakTthku W kBaszapbl. YEpHBIE ABIPBI B sSApax
rajJaKTHK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O06ma. Paz0Oeranue rajgakTHK.
Teopus bonpmioro B3peiBa. PekToBOE M3MydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGnronenust 3BE3gHOrO HeOa HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BaHHEM
KOMITBIOTEPHBIX TPHIIOKEHUHN TSI ONPECIICHHs TIOJIOKEHUSI HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/Ius CEBEpHOro MOJyIIapus U IPKUE 3BE3bI.

Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTLICHUM.



Du3nYeCcKUuil NPaKTUKYM.

Croco6p1 m3MepeHus: (HU3NYECKUX BEIMYMH C HMCTOJIB30BAHHEM AHAJIOTOBBIX U
MA(POBBIX H3MEPUTEITBHBIX MPUOOPOB ¥ KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIIIOTHBIE M OTHOCHUTEINIbHBIE TOTPEIIHOCTH H3MEPEHU (DU3NYECKUX BEIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME KOCBEHHBIX M3MEPEHUMN, MCCIICOBAHUN 3aBUCUMOCTEH (DU3UIECKUX
BEJIMUMH, MPOBEPKA MPEJIOKEHHBIX TUNoTe3 (BbIOOp M3 pabOT, OMHCAHHBIX B
TEMaTUYECKUX pa3fesiax «YUYEHWYECKU HKCIIEPUMEHT, JiabopaTopHbie pabOThI,
IPAKTHKYM»).

O06o01maonee NOBTOPEHHUE.

O06o00mmenrne U cucTeMaTH3alus COJAEpXKaHUS pa3AeNoB Kypca «MexaHuKay,
«Monexymsipaast GuU3HKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuka», «KomeOanus u
BOJIHBD»Y, «OCHOBBI CHEIHAIBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (uszukay,
«IeMEeHThI aCTPOHOMUU U aCTPOPUIUKI.

Ponb ¢usnku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COIMAIbHON U
ATUYECKON cdepax AeSATENbHOCTH YEJIOBEKa, poJib U MECTO (PM3HKU U aCTPOHOMHUHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, 3HAYEHNE ONHUCATENBHON, CUCTEMATU3NPYIOILEH,
OOBSCHUTENILHOM M  TMPOTHOCTUYECKOM (PYHKIUN  (GU3HUECKOW Teopuu, pPOJb
¢dusndeckoil Teopur B (HOPMUPOBAHUM TIPEJICTABICHUNA O (PU3MUYECKON KapTHHE MUpAa,
MecTO (PU3NUECKON KapTUHBI MUPA B OOIIEM PsITY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yriryos€HHOTO YpoBHS B 11 Kjacce OCyIIecTBIsSETCS C
Y4ETOM COJIEPIKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAaHUA: SBIICHUE, HAYYHBIN (akT, runoTe3a, ¢pusnueckas BEJIMUMHA, 3aKOH, TEOPUS,
HaOIOICHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, H3MEpPEHHEe, TOTPEIIHOCTH
U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Ta00paATOPHSI.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHU. TpUroHOMeTpuuecKrue QyHKUIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO.
BekTopsl M MX NPOEKUMH HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOpPOB. lIpom3BoaHBbIE
aneMeHTapHbIX (QyHkiui. [Ipu3Haku momo6ust TpEeyroabLHUKOB, OMPEEICHHUE TIIOIA TN
MJI0CKUX QUryp u oobEéma Ted.

buonocusa: »>nexktpuyeckue SBJICHUS B OKMBOM MpHUpoje, KoJieOaTelnbHbIC
JNBWKEHHUSI B KMBOM MPUPOJE, DKOJOTUYECKHE PUCKH TPU  IMPOU3BOJICTBE
AJIEKTPOIHEPTHH, 3JIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYyXarouen Cpensl,
yAbTPa3ByKOBas IMATHOCTUKA B MEIUIIMHE, ONITUYECKUE SIBJICHUS B )KMBOU IIPUPO/IE.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIMUECKAst CTPYKTypa TBEPIbIX Ted,
MEeXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaTH3.

T'eocpaghua: mMarHUTHBIE TIONIOCA 3EMJIH, 3aJIe)KH MArHUTHBIX pya, (GOTOChEMKa
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonozua: TpPUMEHEHHE  TIOCTOSHHBIX ~ MAarHUTOB,  3JEKTPOMAarHUTOB,
AJIEKTpOABUTaATENb SIKOOH, TeHepaTOp NMEePEMEHHOI0 TOKa, MHAYKIUOHHAS Me€4b, TUHUU
AIIeKTporepeaay, 3JEeKTPOJABUTATENb, pajap, PaJuONpPUEMHUK, TEIEBU30p, aHTEHHA,
tenegoH, CBY-neub, ynpTpa3ByKoOBas JUAarHOCTHKAa B TEXHHUKE, NPOECKIUOHHBIN
anmnapar, BOJIOKOHHAsl ONTUKA, COJIHEYHas OaTtapesi, CIyTHUKOBbIE IPUEMHUKH, STEpHas
HHEPreTHKA U SKOJOTMYECKHE acCleKThl €€ pa3BUTHSI.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3NKE HA
YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJibTaTbl OCBOCHUA yueOHOro mpeamera «®DuU3uKa» TOJKHbBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4aroluXcsi  PYKOBOACTBOBATHCSA
c()OPMUPOBAHHON BHYTPEHHEW MO3ULUEH JIMYHOCTH, CHUCTEMONM LEHHOCTHBIX
OpHEHTaLUH, ITO3UTUBHBIX BHYTPEHHHUX yOe)IeHUH, COOTBETCTBYIOIIMNX
TPaJUIMOHHBIM [IEHHOCTSM POCCHUHUCKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JEATECIIBHOCTM B IPOLECCE pealr3aldyd OCHOBHBIX  HAlpaBICHUU
BOCIIUTATEIILHON IEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e Cc(OPMUPOBAHHOCTh I'PAKIAHCKOW MO3ULIMU OOYYAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

e TIMPUHATHE  TPAJULIUOHHBIX  OOLICUETIOBEYECKUX  TIyMaHHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATENBHOCTH B HMHTEPECAX TI'PAXKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allny;

e YMEHHE B3aMMOJEUCTBOBATH C COLUAIBHBIMU UHCTUTYTAaMU B COOTBETCTBHUM C
X (QyHKUUSAMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH POCCUICKOMN TPaXAAHCKON UICHTUUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CIIOCOOHOCTh OIIEHUBATh CUTYalMI0O W MPUHUMATHh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B
NEATENbHOCTU YYEHOTO;

e OCO3HaHHE JUYHOIO BKJIA/Ja B MOCTPOCHUE YCTOMUMBOIO OyIyIIETo.

3CTETUYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYas ICTETUKY HAy4YHOI'O TBOPYECTBA,
MpuUCyIero pu3nyeckoi HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpEC K pa3iuuHbIM chepaM npodecCuoHaNbHONW NEATETbHOCTH, B TOM
YHUCJIE€ CBSI3AHHBIM C (PUBMKOM M TEXHHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynayiiedl mpodeccur U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHbBIE
IIJIAHBI;



TOTOBHOCTh M CITOCOOHOCTh K OOpPa30BaHUIO M CaMOOOpPa30BaHHUIO B 00JACTH
(U3KMKK Ha IPOTSKCHUH BCEH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHUE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKUE U OCYILIECTBIICHUE JIEVCTBUM B OKPYXKAIOUIECH CPEAE HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

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

HEHHOCTU HAYIHOI'O MO3HAHUA:

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

OCO3HAHHWE IIEHHOCTM HAYYHOM [EATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHus: (U3UKKA OCYHIECTBISTH MPOCKTHYI0 M HCCIIEN0BATEIBCKYIO
NEeATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
Ba3oBble Jiornyeckue AeicTBHA:

CaMOCTOATENbHO  (QOpPMYIUpOBaTh M aKTyaJlUM3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENIATh eI JEATEIBHOCTH, 3a1aBaThb I1ApaMETPbl W KPUTEPUU HUX
JTOCTHUKECHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHUX
SBJICHUSAX;

pa3pabaThiBaTh IUIAH PEIICHUA MPOOJEMBbI C YYETOM aHalIu3a HMEKOUIUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JIESITENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBITIOJHATH padOTy B YCJIOBHSX PEabHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.

Ba3oBble ucciiegoBareLCKHe 1eCTBUSA:

BJIQ/IETh HAyYHON TEPMHUHOJIOTHEH, KIIOUEBHIMU TMOHATUSMU U METOJaMHU
duznyecKoil HayKu;
BJIaJIeTh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATEIHCKOM U TIPOSKTHOW NEATEIHHOCTH B
o0nacTu pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHUs 3a7a4 (PU3UYECKOTO COAEPKaHUS, TPUMEHEHUIO PA3ITUYHBIX
METOJIOB MO3HAHUS;



BJIAJICTh BUJAAMH JIECITEIBHOCTH IO IIOJYYEHHIO HOBOIO 3HAHMWs, €ro
MHTEPIIPETAllNM, TPEeoOpPa3OBAHUI0O U NPUMEHEHHUIO B Pa3IMYHBIX y4EOHBIX
CUTYaIUsX, B TOM YUCJIE MIPH CO3aHIH YU€OHBIX IPOEKTOB B 00IaCTH (DU3UKH;
BBISBIAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJu3WpOBaTh 33jady,
BBIIBUTaTh TMIIOTE3y €€ pElICHUs, HAXOAUTh apryMEHTHI Ul JOKa3aTelbCTBA
CBOUX YTBEPXKACHUM, 33/1aBaTh [TApAMETPbl U KPUTEPUHN PELICHNS;
AHAJIM3UPOBATh ITOJYYECHHBIEC B XO/I€ PELICHUS 3a1a4l PE3YIbTaThl, KPUTHYECKU
OLICHMBATh HX JOCTOBEPHOCTb, IPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTh M (OpPMyIMpPOBaTH COOCTBEHHbIE 3a7aud B 00pa30BaTENIbHOM
JESITEIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

yMETb MEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTUUYECKYIO 00JIaCTh
KU3HEACATEIIbHOCTH;

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.

Pabora c nndopmanmueii:

BJa/IeTh HaBBIKAMHU IOJY4YEHHUsS HHPOpMALUU (U3NYECKOTO COJEp)KaHUs U3
HMCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIIATh MOMUCK, aHAIIU3,
CUCTEMATHU3ALMI0 U UHTEPIPETAIUI0 UHPOPMALIMK PA3IUYHBIX BUIOB U (POopM
IIPEICTaBIICHNUS,

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINY;

UCIOJb30BaTh  CpPEACTBA  HMH(MOPMAIMOHHBIX M KOMMYHUKallMOHHBIX
TEXHOJOTUA B PEIIEHWH  KOTHUTHBHBIX, = KOMMYHHMKAaTUBHBIX U
OpraHU3alMOHHBIX 337a4 C COONIIOICHHEM TPEOOBAHUI APrOHOMHKH, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, PECYpPCOCOEPEXKEHHs], TPABOBBIX U ITUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJAEPKAHUS B PA3IMUHBIX (popmaTax ¢ yu€ToM
Ha3HauYeHHUsT MHPOPMALMK M IEJEBOM ayJUTOpPUH, BBHIOMpPAS ONTUMAJIbHYIO
(opMy npencTaBlIeHUs U BU3yaJIU3al[1u.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

OCYIIECTBIISITH OOIICHUE HA YpOKax (DU3MKH M BO BHE-YPOUHOU JACATCILHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMATYATh KOH(IHKTHL,
pa3BéPHYTO M JIOTHYHO H3JIarath CBOK TOYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUIYATbHON
paboTHI;



BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHM C YYETOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH KaXI0T0 4ieHa KOJIICKTHBA;

OPUHUMATh  [€TM  COBMECTHOM  JESATENbHOCTH, OPraHUW30BbIBAaTH U
KOOPIMHUPOBATh ACHCTBUS MO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JIEHCTBHIA,
pacrpeneisiTh poiu ¢ y4éTOM MHEHHH YYaCTHUKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKAOTO yYACTHHUKA KOMAaHJbI B OOIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OLIEHUBaTh UAEU C TMO3UIHMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE TMOBEACHHE B  Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHUBHBIM.

PerynsiTuBHbIE YHHBepPCAJbHbIE Y4YeOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBJISITh MO3HABATENbHYIO JEATEIbHOCTh B 00JIaCTH
(U3MKK W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATENIBHO COCTaBJATh IUIAH PELICHHS pPacdETHBIX M KadeCTBEHHBIX
3aja4, IUJIaH BBIIOJHEHUS NPAKTHUYECKOM paboThl C Yy4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

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 NPUOOPETEHHBIN OMBIT;

CIoCcOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIMHA B 00JaCTH (DU3UKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIaJICTh HABbIKAMU MO3HABATEILHON peieKCUM KaK OCO3HAHUSI COBEPIIAEMBbIX
JEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
WCIIOJIh30BaTh MPUEMBI peIeKCUM Il OIEHKH CHUTYyaIlllH, BBIOOpa BEPHOTO
pelieHus;

yMETh OIICHUBaTh PUCKM W CBOECBPEMEHHO MNPUHMMATh PEUICHUS MO0 HX
CHIXKEHUIO;

NIPUHUMATh MOTHBBI M apryMEHThl JPYTUX NPU AaHAIU3E PEe3yJIbTAaTOB
NEATEIBbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



IIPUHAMAaTh MOTHBBI M apryMEHTBl JAPYIMX IIPH aHAJIW3€ pe3yJIbTATOB
NEATEIIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOrPAMMBI IO (U3BHKE
JUISL YPOBHSI CpeJlHEro o00Iero oOpa3oBaHUsl y OOYYalOIIUMXCS COBEPILIEHCTBYETCS
AMOILIMOHANBHBIN UHTEIIEKT, TIPEANOoaratomuii ¢hOpMUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HANpaBlIeHUS Pa3BUTHs COOCTBEHHONW 3MOIMOHAIBHOM
chepsl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHUE, CIIOCOOHOCTh amanmTHUPOBATHCI K
OMOITMOHAIBHBIM HW3MEHEHHUSM U TPOSIBISITH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIONIEH CTpEMJICHHUE K JOCTHXKCHHUIO LIETU U
yCcrnexy, ONTUMHU3M, HHAIIMATHBHOCTh, YMEHHE JIEHCTBOBATh, UCXOS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €ro TPHU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTHh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATBHBIX HAaBBIKOB, BKJIFOYAIONTUX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIIECHUS C
JIPYTUMU JTIFOABMH, 32800 TUTHCSI, POSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 knacce npeIMeTHbIC PE3ybTaThl Ha YINIyOJIEHHOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, SKOJIOTrHUECKOH,
COLIMAJIbHOW M ATHYECKOM cepax AESITeTbHOCTH YeJIOBEKa, pOjib U MECTO
¢U3MKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, 3HAYCHHE OMHCATEIhHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTEIBHOM M  MPOTHOCTHYECKON  (PYyHKUMN
(duznyeckoil Teopun — MEXaHUKH, MOJIEKYJIIpHOW (PU3MKK U TEPMOIAUHAMMKH,
poJib (HU3NYECKON Teopuu B (POPMUPOBAHUM TMPEACTABICHUN O (HU3UIECKOM
KapTHHE MUPA;

pa3iuyaTh YCIOBUS MPUMEHUMOCTH MoOelel (PU3NYEeCKHX Tel W TMPOIIECCOB
(sBNEHUI): WHEpIMaAIbHAs CcUCTEMa OTCc4€Ta, aOCONIOTHO TBEPAOE TEJO,
MaTepuagbHas TOYKa, PABHOYCKOPEHHOE JABW)KEHHE, CBOOOJHOE TaJICHUE,
abcomoTHO ympyras naedopmarus, aOCOMIOTHO yOpyroe MW aOCOJIIOTHO
HEYIIPYroe  CTOJIKHOBEHMS, MOJENW Ta3a, JKUIKOCTH M  TBEPIOTO



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

pasnyath yclioBHs (IpaHUIlbl, 00J1aCTH) MPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMiA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHITH MEXaHUYECKUE MPOIECCHl U SBICHUS, HUCIIONb3YS
OCHOBHBIE MOJIOKEHHSI U 3aKOHBI MEXaHUKU (OTHOCUTEIIBHOCTh MEXAHHYECKOIO
IBWKEHUs,  (POopMylIbl  KMHEMaTHUKA  PABHOYCKOPEHHOI'O  JIBHKEHMS,
npeoOpazoBanus ["anuiess A CKOPOCTH W TiepeMelleHus, 3aKkoHbl HpioToHa,
INPUHLUI OTHOCUTENIHOCTU ['anmuiesi, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI
COXpaHEHUs HMMIIYJbCa M MEXAHMYECKOW B3HEpPruH, CBA3b pPabOThl CHIBI C
M3MEHEHUEM MEXAHMYECKOW IHEPruH, YCJIOBHS pPAaBHOBECHSI TBEPIOro Teja),
OpU 3TOM HCIOJIB30BaTh MAaTEMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
yCIOBUSl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpasoBaHuil [ anuies,
BTOPOTO M TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HUMIIYJIbCA H
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJIU3UPOBaTh W OOBSCHATH TEIJIOBBIE MPOLECCH M SIBJICHUS, HCHOJIb3YS
ocHOBHble monokeHuss MKT wu  3akoHBl MONEKYJISIpHOH (QU3UMKU WU
TEPMOJANHAMUKH (CBSA3b JaBJICHUS UACATBHOTO ra3a CO CpeHENH KUHETHUECKON
DHEPrUed TEIUIOBOTO JBWKEHMS M KOHIICHTPAIMEN €ro MOJIEKYJ, CBA3b
TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETUYECKOM DHEPruer TEIUIOBOTO
JBIKEHUSI €r0 YacTHll, CBS3b JABJICHHUS HJICAJBHOTO ra3a ¢ KOHIIEHTpalUEH
MOJIEKYJI U €r0 TeMIeparypou, ypaBHeHue Menneneesa—Kianeinpona, nepBblii
3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHHUS SHEPrUU B TEIUIOBBIX IpolEccax),
IIPX 3TOM HCIIOJb30BaTh MATEMATHUYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh
yCOBUS IPUMEHUMOCTHU ypaBHeHHsI Menneneesa—Knanenpona;
aHAJIM3UPOBATh U OOBSACHATH SJIEKTPUUYECKUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIO’KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKY (3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO
3apsina, 3akoH KylloHa, NOTEHIMAIbHOCTH JJIEKTPOCTATUYECKOIO  IOJIS,
MPUHIUI CYNEPIO3UIINH JIEKTPUUECKHUX IMOJEH, MpU 3TOM yKa3blBas yCIOBUS
IIPUMEHUMOCTH 3aKOoHa KyJloHa, a Takke NMPaKTUYECKU BaXKHBIE COOTHOIIECHUS:
3aKkoHbl OMa I yyacTKa ey U JUIs 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, nmpasmna Kupxroda, 3akonsr dapases ais 371€KTpoan3a);
ONMKCHIBATh (PU3MYECKUE TPOLECChl W SBJICHUS, MWCIOJIb3YS BEIUYUHBI:
NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHME, UMITYJIbC TEJIa U CUCTEMBI TEN, CHUIIA,
MOMEHT CWJIbI, JAaBJICHUE, MOTCHLUHAJIbHAs SHEPIHs, KUHETUYECKas SHEPIHus,
MeXaHW4YecKas SHeprusi, paboTa CUJIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, Crila
TSKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHUS, MOIIHOCTb, SHEPTUs B3aUMOICUCTBUS
Tena ¢ 3eMiéd BOMM3M €€ TMOBEPXHOCTH, SHEPIus yOpyrou aepopmanuu



MPY>KWHBI, KOJWYECTBO TEIUIOTHI, a0COJIOTHAS TeMIiepaTypa Tena, padora B
TEPMOJIMHAMHKE, BHYTPEHHSISI SHEPrusi MACAIBbHOIO OJHOATOMHOIO Tasa,
paboTa WuACAIBHOTO Ta3a, OTHOCUTEIbHAS BIAKHOCTHh Bo3ayxa, KIIJ[
UJICAJIBHOTO TEIJIOBOIO JIBUTATENsA; AJICKTPUYECKOE I0JIe, HAINPsKEHHOCTD
AJIEKTPUYECKOTO TMOJsA, HANPsSHKEHHOCTh IIOJS TOYEYHOIO 3apsAjia WIH
3apsSOKEHHOTO  Iapa B BakKyymM€é W B JAUDJEKTPUKE, MNOTEHIHAI
3JIEKTPOCTATUYECKOTO TOJIS, PA3HOCTh MOTEHUHUAIOB, IEKTPOIABUKYIIAs CUIIA,
CUJIa TOKa, HaNpsHKEHHUE, MOIIMHOCTh TOKa, JIEKTPUUECKAsT €MKOCTh IIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE YYacTKa I1IeNH C IIOCIeI0BAaTEIbHBIM U
NapajljIeIbHBIM COEJMHEHUEM PE3UCTOPOB, SHEPTUSl AIEKTPUYECKOTO IOJIA
KOHJEHCATOPA;

OOBSACHATh OCOOCHHOCTH MPOTEKAHUS (U3MUCCKUX SBICHUN: MEXaHHYECKOE
JIIBUKCHUE, TEIUIOBOC IBHKCHHE YaCTHI] BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOE JIBMKeHHE, NU(Gy3us, HCHapeHue, KUIMCHHE U KOHJICHCAIlus,

IUIABJICHUE W KPUCTAJUIM3AlMs,  HAIPABICHHOCTh  TEIUIONEPENAyH,
DNEKTpU3aLMsA  TeEJ, OKBUIOTEHIMAJIBHOCTh ITOBEPXHOCTH  3apsSHKEHHOTO
IIPOBOJAHUKA;

IPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEIUYUHBI OT
IPYrol C HCIIOJB30BAHWEM NPSIMBIX M3MEPEHHUH, IIPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YyJbTaThl NOJYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX
BEJIMYUH B BUJIE TPAPUKOB C YUETOM aOCOJIOTHBIX IMOTPEIIHOCTEN U3MEPEHUIA,
JIeJaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

IPOBOJAUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, IPU ITOM BbIOUPATh
ONTHUMAaJbHBIH METOJ] U3MEPEHHUs, OLIEHUBATh aOCONIOTHBIE U OTHOCUTEIIbHBIC
MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTh OMBITHI MO MPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIU3UPOBATh
[OJIyYE€HHBIE PE3YJIBTATHI U JI€JIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTESHI;
cobJirofaTh MpaBWiia 0E30MacHOr0 TpyJa MpU MPOBEICHUM HCCIIEIOBaHUN B
paMKax y4eOHOI0 SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEI0BATENbCKON U
MPOEKTHOM NI€ATEIbHOCTH C MCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemiaTh pacy€THhIC 3a/1a4d C SIBHO 3aJIaHHOW M HESBHO 3aJaHHOU (PU3HUECKOI
MOJIENIbIO: HA OCHOBAaHUM aHAJIM3a YCJIOBHSI OOOCHOBBIBATH BBHIOOP (PU3MUYECKOU
MOJIeNIM, OTBEYAlollel TpeOOBaHUSM 3aJauM, TPUMEHSITh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3MUECKUX TEOpPUl NpU HCHOJIB30BAaHUU
MaTeMaTHYECKUX METOJIOB pEeUIEHUs 3a7a4, IPOBOAUTH PacYEThl HA OCHOBAaHUU
MMEIOIINXCS TaHHBIX, aHAJIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOBI
pelIeHus ¢ y4ETOM MOJTYUYEHHBIX PE3YNIbTATOB;



e pemaTh KauyeCTBEHHBIC 3a/1aud, TPeOyIolue MPUMEHEHHUsS 3HAHUN U3 Pa3HBIX
pasnenoB Kypca (GU3WKH, a TAK)KE WHTETPAINH 3HAHUM U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT0  [HKJA:  BBICTPAMBATh  JIOTHYECKYIO  LIETIOYKY
pacCyXKJIeHUd ¢ OMNopoll Ha U3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nuecKkue IBICHUS;

e HCIOJH30BAaTh TCOPETHUCCKUE 3HAHUS JJII OOBSICHCHUSI OCHOBHBIX TPHHIIUIIOB
paboThl  M3MEPUTEIBHBIX  MPUOOPOB,  TEXHUUYECKUX  YCTPOUCTB |
TEXHOJIOTUYECKHUX MPOLIECCOB;

e TPUBOJUTH MPUMEPHI BKJIa/la POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

e AQHAIM3HUPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOMU
JIESITEIbHOCTH YENIOBEKA, CBSA3AaHHOU ¢ (M3MUECKUMU IMPOIECCaMU, C MO3UIINHA
AKOJIOTUYECKON  O€30MacHOCTH,  MPEACTaBICHUH O  palrdOHAIbHOM
MIPUPOJIOTIOIB30BaHUH, & TAKXKE PA3yMHOM HMCIOJIb30BAHUM JOCTHUKEHUN HAyKU
Y TEXHOJIOTUH JUIsl JaIbHEHIIIEro pa3BUTHUSI UEJIOBEUECKOTO OOIIECTBA;

e TMPUMEHATH pa3JInyHble CMOcoObl paboThl ¢ uH(pOpManuendn (U3NIECKOro
coJiepKaHusl C UCIIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA,
Ipy ATOM HCIOJB30BaTh COBPEMEHHBbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHM IS
MOMCKa, MEepepabOTKM M NPEAbSIBICHUS Y4EeOHONM UM HAy4YHO-TIOMYJISPHOMN
uHpopmaluu,  CTPYKTYpUPOBAaHUSI W HMHTEpOpeTanud  uHOOpMalUH,
NOJYYEHHOM W3 PA3JUYHbIX MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH
MOJIy4aeMyl0 MH(OpPMAIIMI0O U OIICHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIINU;

e TPOSIBJIATH OPTaHU3ALMOHHBIC W MO3HABATEIHHBIE YMEHUSI CAMOCTOSITEIHLHOTO
MPUOOPETEHUST HOBBIX 3HAHUU B MPOIIECCE BHITIOIHEHUS MPOCKTHHIX U YYEOHO-
UCCJIeI0BATEILCKUX PaboOT;

e paboTrarh B TpyNme C WCIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIbI, PAllMOHATLHO paCIpeNeNsiTh IESITEIbHOCTh B
HECTAHJAPTHBIX CHUTYallUsX, aJICKBaTHO OIICHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE pacCMaTpUBaeMOM POOJIeMBbI;

e TMPOSBISATH MOTHUBAIMIO K Oyaymiedl mpo@ecCHOHATBbHON MeATEeIbHOCTH IO
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,

K koniy oOyuenust B 11 knacce mpenMeTHbIE pe3ybTaThl HA YIUIYOJIEHHOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e TIOHUMATh POJb (PU3UKH B YIKOHOMHUYECKOM, TEXHOJOTHYCCKON, COIMAIIBHOU U
ATUYECKOW cdepax JesITeIbHOCTH 4YeJIOoBEKa, pOJib U MeCTo (DU3UKU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpPA, POJIb ACTPOHOMHUU B IPAKTUYECKOMU
NEATEIPHOCTH YEJOBEKAa W JAJIBHEWIIEM HAay4YHO-TEXHUYECKOM DPa3BUTHH,



3HaY€HUE  OMUCATEeNbHOM, CHUCTEMATH3UPYIOUIeH, OOBACHUTENBHONH U
MPOTHOCTUYECKOW (QYHKIUN (QU3NYECKOW TEOPUHM — DIIEKTPOJWHAMUKH,
CHEUUAIbHOM  TEOpPHUH  OTHOCHTEIbHOCTH, KBAaHTOBOM  (U3MKH, pOJIb
¢uznyeckoit Teopur B POPMUPOBAHUY MIPENCTABICHUN O (PU3NIECKON KapTHHE
MHUpPa, MECTO (PU3MUYECKON KapTHHbI MHpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOelield (PU3NYECKHX Tel U TMPOIIECCOB
(sIBNEHUI): OJHOPOJHOE DJEKTPUUECKOE M OAHOPOJHOE MArHUTHOE MOJIS,
rapMOHMYECKHE  KOJeOaHus, MaTeMATUYECKUH  MAasTHUK,  HJI€alIbHbBIN
OPY>KUHHBI MasTHUK, TaPMOHUYECKUE BOJIHBI, WICAIBbHBIN KOJIeOaTEeNIbHBIHI
KOHTYp, TOHKasl JINH3a, MOJIEJIEl aToMa, aTOMHOTI'O f/ipa U KBaHTOBOW MOJENH
CBETA;

pa3ianyaTh ycJIoBUs (IpaHULlbl, 00JACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
NOHMMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTb
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh W OOBSCHATH AJIEKTPOMATHUTHBIE IIPOLIECCHl U SIBICHMS,
UCIIOJIb3YysI OCHOBHBIE MOJIOXKEHUS U 3aKOHBI 3JIEKTPOAMHAMUKU U CHEUAIbHON
TEOPUU OTHOCUTENILHOCTH (3aKOH COXPAaHEHUS 3JIEKTPUUYECKOro 3apsiia, cuja
Awmriepa, cuita JIopeHna, 3aK0H 3JIEKTPOMarHUTHOM MHIAYKIUH, ipaBuiio JIeHna,
cB3b DJIC caMOMHAYKIMHU B 3JIEMEHTE JJICKTPUYECKOW IIEMUA CO CKOPOCTHIO
M3MEHEHUS! CUJIbl TOKA, IMOCTYJAThl CHENUATbHOW TEOPUM OTHOCUTEIBHOCTH
OliHIITelHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBICHUS, HCIONb3YS
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHHE DiHIITEHHA g (hoToddekTa,
NEepBBIA W BTOPOM  mOCTyJarsl  bopa, mHpMHOMO  COOTHOLIEHUS
HeonpenenénHocret ['eiizeHOepra, 3akOHBI COXpaHEHUS 3apsAJOBOrO H
MacCOBOTO YHCEJl M JHEPIMM B SJIEPHBIX PEAKLUAX, 3aKOH PaJUOAKTUBHOIO
pacnaza);

ONKCHIBATh (PU3MYECKHME TPOLECChl W SBJICHUS, MCHOJb3YS BEIUYHMHBIL:
HaIpsOKEHHOCTh  AJIEKTPUYECKOTO MOJsl, TMOTEHUUANT 3JEKTPOCTATHYECKOTO
TOJIsI, PA3HOCTh MOTEHIIUAIOB, 3JIEKTPOABIKYIIAs CUJla, MHAYKIHMS MAarHUTHOTO
[0JII, MAarHUTHBIM MOTOK, cHjla AMIlepa, UHAYKTUBHOCTb, 3JIEKTPOABUKYILAS
CWJa CaMOMHAYKIMH, SHEPTUs MAarHUTHOIO IIOJISI IPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM MMITYJIbC, TOJHAsE HHEPrus, HHEPrus IOKOS CBOOOIHOM
YaCTHI[bl, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHUCIIO U 3apAll A/ipa, YHEPTus
CBA3M APA;

OOBSCHSTH O0COOEHHOCTH MPOTEKAHUS bu3nIecKux SIBJICHUM:
AIIEKTPOMArHWTHAs MHIYKIUS, CaMOMHAYKIMS, PE30HAHC, WHTep(epeHIus
BOJIH, JU(paknusi, JUCHEpPCHs, IIOJIHOE  BHYTPEHHEE  OTPAKEHHUE,



dotosnextpuueckuii dpdexr (pororddexr), ampda- u OGera-pacmanbl saep,
ramMmma-u3iaydeHue sijaep, (pu3udecKkrue MPUHIUIBI CHEKTPAIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpeeNsaTh HaMpaBiIeHUE WHIAYKIMU MAarHUTHOTO TOJISI MPOBOJAHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHiia;

CTPOUTH HM300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOM JIMH30#, U
PacCUUTHIBATH €70 XapaKTEPUCTUKY;

IPUMEHSTH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE MMOHSATHS, TEOPUH U 3aKOHBI
JUTSL aHAJIU3a ¥ O0BSICHEHUS (PU3NYECKUX TTPOLIECCOB, TPOUCXOISIINUX B 3BE3IAX,
B 3BE3JIHBIX CHCTEMAaX, B MEXKTaJaKTUYECKON cpelie; JBUKEHUSI HEOECHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeleHHoi;

MPOBOAUTL  HCCIICIOBAHME  3aBUCUMOCTEH  (DU3WYECKUX  BEIUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
buKcHpoBaTh PE3yJbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B
BHUJIe TpaduKOB C y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH W3MEpPEHUM, nenaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEIOBAHUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIWYUH, IPU 3TOM BBIOUPATH
ONTUMAJIbHBIA METOJI U3MEPEHHUsI, OIIEHUBATh A0COJIIOTHBIC U OTHOCUTEIIHHBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL OMBITHI IO MPOBEPKE MPEATOKEHHON THIOTE3bl: IUIAHUPOBAThH
AKCIEPUMEHT, COOUpaTh HJKCICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YIIBTATHI U JEJIATh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIOTE3BI;
ONUCBHIBATh METO/IbI NTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;
coOmro/iaTh TpaBuia O€30MacCHOTO TPyJa MpU MPOBEACHUH HCCIECIOBAHUN B
paMKax y4eOHOIro SKCIEPUMEHTA, PAKTUKyMa U Y4eOHO-UCCIE0BATEILCKON 1
MPOEKTHOU JIESITEIbHOCTH C HWCIOJb30BAaHUEM H3MEPUTEIIBHBIX YCTPOUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemiath pacu€THbIE 3a/1a4d C SIBHO 3aJIaHHOW M HESBHO 3aJaHHON (DU3MUYeCKOi
MOJICJIbIO: Ha OCHOBAaHUM aHalIM3a YCJIOBHUS BbIOMpaTh (U3HYECKUE MOJENH,
OTBEUAIOIIME TPEOOBAHUAM  3alaud, MOPUMEHATh (HOPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MUECKUX TEOpPUN TMpPHU HCHOJIb30BAHUU
MaTeMaTUYeCKHX METOAO0B PEUIECHUs 3a/1a4, IPOBOJIUTh PACYETHI HA OCHOBAHUU
MMEIOLIUXCS JIAaHHBIX, aHAJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTHUPOBATH METOIbI
pelieHus ¢ y4€TOM MOJYYEHHBIX Pe3yJIbTaTOR;

peliaTh KayeCTBEHHBIE 3ajlaud, TPeOyrolue MPUMEHEHUs] 3HAHUN W3 Pa3HbIX
paszenoB Kypca (GU3WKH, a TaK)KE WHTETPAIMH 3HAHUM U3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI0  LHKJIA:  BBICTPAMBATh  JIOTUYECKYKD  LIEMOYKY
pacCyX JeHU C ONOpOl HAa W3YyYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3uYecKue SBICHUS;



MCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS JIJIsl OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEPUTENbHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBATh W OLICHUBATh IOCIEICTBHUS OBITOBOM M MPOU3BOJICTBEHHOU
JESTEIbHOCTH Y€JIOBEKa, CBA3AHHON C (PM3MUECKUMHU MPOLIECCaMU, C MO3ULUHN
HKOJIOTMYECKON  O€30MacCHOCTH,  MPEACTABIEHUH O  PALMOHAIBHOM
IPUPOAOIIONB30BAHNH, a TAKKE PA3yMHOM HCIIOIb30BaHUN JTOCTHKEHUN HAyKU
Y TEXHOJIOTUH JJIs JaIbHEHIIIETO Pa3BUTHS YEJIIOBEYECKOTO OOIIECTRA;
OPUMEHSATh pa3inyHble CHocoO0bl pPadoThl ¢ uHpopManuend (U3NYECKOTO
COJIEpKaHusl C UCTIOIb30BAaHUEM COBPEMEHHBIX NH(OPMALIMOHHBIX TEXHOJIOT U,
OpU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS
MOMCKa, NEepepadOTKM M MNPEIbSBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopmManuu, CTPYKTYpUpOBaHUSI W  HHTEpOpeTanuu  UHGOpPMALHH,
MOJIYYEHHOM W3 pa3JIMYHBIX HCTOYHHUKOB, KPHUTHYECKH aHAJIM3HPOBATH
[OJy4yaeMyl0 HMH(OPMALMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHaJIM3a NCTOYHUKA HH(OpMaLny;

MPOSIBJIATh OPraHU3AIlMOHHBIE U TMO3HABATEJIbHBIE YMEHHUSI CaMOCTOSATEIBHOTO
IpUOOPETEHHS] HOBBIX 3HAHUI B MPOIIECCE BBHIMOIHEHUS MPOEKTHBIX U Y4eOHO-
UCCJIeI0BATEILCKUX PaboT;

paboTatb B TpYINE C HCIOJIHEHUEM PaA3IMYHBIX COILMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PAIMOHAIBHO PACHPENeNsiTh NEATeTbHOCTh B
HECTAHJIAPTHBIX CHUTYallMsiX, aJE€KBAaTHO OLIEHUWBATh BKJAJ KaXIOT0 U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI;

NPOSBJISITH MOTHBAIMIO K Oyaymed mnpodecCuoHaIbHOW AESTENBHOCTU TI0
CHEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuiecTBO 4acos Crioco0 olleHKH
No HanmeHnoBanue OIIEeKTPOHHBIE CITUCOK UTOTOBBIX IIAHUPYEMBIX HTOTOBBIX
/ pas3neyioB U TEM Konrpo | IIpaktu (uudposbie) pe3yIbTATOB C YKA3aHUCM 3TAIOB MX
/11 Bcero 6 IJIAHUPYEMBIX
IIPOrpaMMBI JIbHBIE | YECKHUE 00pAa30BaTCIILHBIC (bopMupoBaHUs
paboTsl | paboThI pecypeerl pE3yJIbTaTOB

Paznen 1. HAYYHBIIA METO/I ITIO3HAHUS TIPUPO/IbI

1.moHUMATh poib 1076320978 B
IKOHOMHUYECKOMH, TEXHOJIOTUYECKOM,
9KOJIOTHUUYECKOH, COIIHATbHOM Hu

STHYECKOU cepax JESATENbHOCTH
YeJIOBeKa, pPOJIb W MeCTO (U3UKH B
COBPEMEHHOI HAy4HOH KapTUHE MHpa,
3HaYCHUE OINHKCATEIbHOM, | -- OTBETHI HAa YPOKE;
6 CHCTEeMAaTH3HUPYIOIIECH, OOBSICHUTENBHON | -BhITOJTHEHHE

u MPOTHOCTUYECKOH QyHKUMH | nomammux 3a0aHUiL.
¢busnyeckoii TEOpUM —  MEXaHWKH,

11 HayuHslil MeTOR
' MO3HAHUS IPUPOJIBI

MOJIEKYJISIPHON ¢usnkn u
TEpMOAWHAMUKH, PpOIb  (PU3NUYECKOU
TEeOpUu B (hopMupoBaHUU
TIPEACTaBICHNI O (U3MYECKOW KapTHHE
MHpa;

HWroro o pazaeny 6

Pazgen 2. MEXAHUKA

1.aHamm3upoBath H 0OBSACHATH

MCXaHUYCCKHUE TIPOLUECChI U ABJICHUA, -KOHTpPOJIEHBIE

UCIIONIb3YsT OCHOBHBIC TOJIOKEHUSI U

paboThI
3aKOHbl MEXaHHWKH (OTHOCHTEIILHOCTB
21 Kunematuka 10 1 MEXaHW4YECKOTO JBIXEHUs, (HOpPMYIIbI

KHHEMAaTUKHU PaBHOYCKOPEHHOI'O

- OTBETHI Ha YPOKE;
-BBIIIOJIHEHUE

JIOMAaNIHUX 3aJaHuH.
IBIDKEHUsI, TpeoOpasoBanus [amumes

1 CKOPOCTU M NEPEMCUICHUS, 3aKOHbBI
HB}OTOHa, IIPUHIAIT OTHOCHUTCIIBHOCTHU




lanmunesi, 3aKOH BCEMUPHOTO TATOTCHUS,
3aKOHBl  COXPaHCHHS HUMIOYJIbca U
MEXaHUYECKOW DHEPIHHU, CBS3b PabOThI
CHUIBI C W3MEHEHHEM MEXaHHYECKOM
SHEPTHU
1.aHanu3upoBaTh u OOBACHATD | _ (rperpr Ha ypoxke;
MEXaHHYCCKUE MPOLECCHl M SIBICHUS, | o oo
HCTIONB3YS  OCHOBHBIE HMONOKCHUS  H | [0 v oo it
2.2 JmHaMuKa 10 3aKOHBl MEXaHUKHU: YKa3blBaTh YCIIOBUS IOGKTSI
HpI/IMeHI/IMOCTI/Iv (hU3UYECKUX 3aKOHOB: pedepars;
npeoOpa3oBanuii [anmunesi, BTOPOro u
TpeThero 3akoHoB HeroToHa
1.aHaM3UPOBATh U OOBSICHSITH -KOHTPOJbHEIE
MEXaHUYECKHUE MPOIECChI U SBJICHUS, paboThI
23 Craruka TBEPAOTO 5 1 HCTIONB3Ysl OCHOBHEIC TTOJIOKCHUS 1 - OTBETHI HAa YPOKE,;
' Tea 3aKOHBI MEXaHHUKH YCIIOBHS PABHOBECHS | -BBIIIOJIHEHHE
TBEPIOTO TeTa), IPH STOM HCIIONB30BaTh | JOMAIIHMX 3aIaHHH.
MaTeMaTHYECKOE BBIPAKEHHE 3aKOHOB
-KOHTPOJIbHbIE
1.yka3pIBaTh YCIOBUS MPAMEHUMOCTH paboTsl
24 3aKOHbI COXpaHEHHS 10 1 (pU3NIeCKUX 3aKOHOB: y 3aKOHOB - OTBETHI HA YPOKE;
B MEXAHMKE COXpaHCHHS UMITYJIbCA K MEXaHUYECKOW | -BBHIIIOJIHEHHE
SHEPI'HH, 3aKOHA BCEMUPHOTO TATOTCHUS | JOMAIIHMX 3aIaHHM.
HWroro mo pazgeny 35

Pasznen 3. MOJIEKYJISIPHAS

OU3UKA U TEPMOJJUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHOKHHETH
YECKOH Teopuu

15 1

1.aHanMM3UpOBaTh U OOBICHATH TEIIJIOBHIE
MpoLecchl M SBJIEHUS, HUCHOJb3YS
ocHoBHbBIE ToJiokeHns MKT u 3akoHBI

MOJIEKYJISIPHOM ¢uznkn u
TEPMOAWHAMUKH  (CBSI3b  JIaBJICHUSA
H7eanbHOTO rasa co cpenHen

KHHETUYECKOM  HDHEpPrue  TerioBOTO
OBIDKEHUSI W KOHIIGHTpPAIMeW  ero

-KOHTPOJIbHEIC
paboThI

- OTBETHI Ha YPOKE,;
-BBINOJTHEHHE
JIOMAIIHUX

3aJaHuH.




MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBa
CO cpelHell KuHeTHdyeckoil »Heprueit
TETJIOBOTO JBM)KEHHS €T0 YACTHII, CBA3b

JaBIICHUS U/ICANIBHOTO rasa c
KOHIIGHTpale!  MOJIeKyl U ero
TEMIIEPATYPOH, ypaBHEHHUE
MengeneeBa—Knaneiipona, NEPBBIN
3aKOH TePMOAUHAMUKH, 3aKOH

COXpAaHEHMs DJHEPTUU B  TEIUIOBBIX
mporeccax), MpH 3TOM HCIOJIb30BaTh
MaTeMaTHYeCKOE BBIPAXKEHHUE 3aKOHOB,
yKa3plBaTh  YCIIOBHS ~ IPUMEHHMOCTH
ypaBHeHus MenaeneeBa—Knaneipona;

3.2

3.3

Tepmoaunamuka.Ten
JIOBbIE MaIlIMHbI

ArperaTHsle

COCTOsIHHA B€HIICCTBA.

®a3oBbI€ MEePex0Ibl

20

14

laHanMM3upoBaTh M OOBSICHATH TEILIOBEIC
pouecchl U SBJICHUS, HUCHOJb3Ys
ocHoBHbIe TojokeHnss MKT # 3aKkoHBI

MOJIEKYJISIPHON ¢busuku u
TEpMOAMHAMUKA  (CBS3b  JIABIICHHUS
U/ICATLHOTO rasa co cpenHei

KMHETUYECKOM  DHEpPrueil  TEIUIOBOTO
JBIDKEHUsI M KOHIIEHTpanuel  ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CpelHEH KUHETHYECKON JHepruei
TCIIOBOTO ABMXXCHHUA €ro 4aCTull, CBA3b
JaBIICHUS U7I€aIBbHOrO rasa c
KOHLEHTpAaMEd  MOJIEKYI M €ro

TEMIIEPATYPOH, YpaBHEHHE
MenneneeBa—Kinaneiipona, HEPBBIH
3aKOH TePMOAUHAMUKH, 3aKOH

COXpaHCHUA OHEPIruun B TCIIJIOBBIX
r[poueccax), opu 3TOM HCIIOJIB30BAThH
MaTeMaTU4€CKOC BbIPAKECHUEC 3aKOHOB

1.aHanMM3UpOBaTh U OOBICHATH TEIIJIOBHIE
MpoLecchl YW SBJIEHUS, HUCHOJb3YS
ocHoBHbIe noyiokeHHsT MKT u 3akoHEI
MOJIEKYJISIPHOK [1)26370 N1 u
TEPMOTUHAMUKHU (cBs13B JIaBJICHUS

-KOHTpPOJIbHBIE
padoTsI

- OTBETHI Ha YPOKE;
-BBITIOJTHCHHUE
JIOMAIITHUX 3aJIaHuH.
-TIPOEKTHI

pedepaTsl;

-KOHTPOJIbHEIC
paboThI

- OTBETHI Ha YPOKE,;
-BBIMOJIHEHUE
JIOMAIHUX 3aaHui.




H7EAIBbHOTO rasa co cpenHer
KMHETHUYECKOH  dSHeprueil  TEIIOBOTO
IOBIDKCHUS W KOHIEHTpamued  ero
MOJIEKYJI, CBSI3b TEMIIEPATypPhl BEIIECTBA
CO cpemHEeHl KuHeTHdeckoil »Heprueit
TETIJIOBOTO JABM)KEHHS €T0 YACTHII, CBA3b

JaBIICHUS U/ICANIBHOTO rasa c
KOHIIGHTpale!  MOJIeKyl U ero
TeMIepaTypou, ypaBHEHHE
MengeneeBa—Knaneiipona, MEPBBIN
3aKOH TePMOAUHAMHUKH, 3aKOH

COXpaHEHMsT OSHEprMd B  TEIUIOBBIX
mporieccax),

Hroro mo paznmery 49

Pazgen 4. 9JIEKTPOIUNHAMMUKA

41 DIEKTPUIECKOE TOJIe 24

TTocTossHHBIM
4.2 . 24
JIEKTPUYECKUI TOK

1.aHamm3upoBaTh u O0O0BSACHATH
ANIEKTPUUYECKUE  SBICHUS, HCIIONB3YS
OCHOBHBIC IIOJIOKCHU S u 3aKOHBI
SJIEKTPOJAMHAMUKH (3aKOH COXpaHEHHS
AIEKTPUUYECKOTO 3apsiia, 3akoH KyroHa,
MOTEHIIUATBHOCTh AJIEKTPOCTATUYECKOTO
1oJI4d, TIPUHIUIT Cynepro3sunun
JNEKTPUUYECKUX ~ TIOJNeH, TpPH  ITOM
yKa3plBasg ~ yCIOBHS  IPUMEHHMOCTH
3akoHa KymnoHa, a Takke MpPaKTUYECKH
Ba)KHBIE COOTHOIIEHHUS: 3aKOHBI OMa aJist
ydacTka Lenu W JJs  3aMKHYTOH
3JIEKTPUYECKON 1enH, 3akoH Jlxoyis—
Jlenna, mnpaBmna Kwupxroda, 3akoHBI
Ddapajies s AICKTPOIH3a);

1npoBOIUTE HCCIICIOBAaHHE 3aBUCUMOCTH
OMHOW  ()M3UYECKOH  BEIUYHHBI  OT
JIpyroil ¢ HCIHOJIb30BAaHUEM IPSIMBIX
HU3MEPEHUH, IPH STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATH PE3YJIbTAThI
MOJYYEHHOW 3aBUCHMOCTH (PH3MYECKUX

-KOHTPOJIbHBIC
paboTs!

- OTBETHI Ha YPOKE;
-BBINOJTHCHUE
JOMAITHHX 3aJJaHUH.

-KOHTPOJIbHBIE

paboThI

- OTBETHI Ha YPOKE;
-BBITIOJIHCHUE
JOMAaITHAX




BEIMYMH B BHJIE TpaduKOB C y4ETOM
a0COJIOTHBIX HOTrpenrHocTen
W3MEpPEHNH,  JeNaTh  BBIBOABI IO
pe3ynbTaTaM UCCICIOBaHMS;
2.IpOBOJIUTH  KOCBEHHBIE  H3MEPEHHUS
(U3MYECKUX  BEIWYWH, NPH  3TOM
BEIOMpATh OIITHMAJTbHBIH METOJ
HU3MEpEeHNUs, OLECHUBATh a0CONIIOTHBIE U
OTHOCUTEIIbHBIE MTOTPELIHOCTH MPSAMBIX U
KOCBEHHBIX M3MEPEHHH;

3aJaHUuN

4.3

Toxku B pa3mUIHBIX
cpemax

1.aHanu3upoBaThH u OLICHUBATh
MOCJIEACTBHS OBITOBOI u
HpOI/I3BOI[CTBeHHOﬁ ACATCIIBHOCTHU
YeJoBeKa, CBS3aHHON ¢ (Quandyeckumu
MPOLIECCaMHU, C TMO3UIUI IKOIOTHISCKOU
0e30macHoCTH, Npe/ICTaBICHUM 0
palnoHAILHOM TPUPOJONONB30BaHUH, a
TAKKE  Pa3syMHOM HCIOJIb30BAHUH
JOCTHXKEHUH HAyKH M TEXHOJIOTHH JUIst
JlaJbHEHUIIEro Pa3BUTHS YEJIOBEUYECKOTO
00111eCTBA;

2MpUMEHATh ~ Pa3fIMYHbIE  CIIOCOOBI
paboTel ¢ uHpopManuedl (GuzHUecKoro

COJIEpIKAHUS c HCIIOJIb30BAHUEM
COBPEMEHHBIX nH(POPMaMOHHBIX
TEXHOJIOTHH, MpH 3TOM HCIOIb30BaTh
COBPEMEHHBIE HHPOPMAINOHHBIE

TEXHOJIOTHH JUIS ITIOUCKA, TIePepadoTKH U
MpeABsIBICHUS Y4eOHOH W  Hay4HO-
NONYJISIPHON nH(pOpMaNny,
CTPYKTYPHUPOBAaHHS ¥ HHTEPIPETAIIUH
nHdpopMmanny, MOJTy4YEHHO u3
Pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKU
aHATM3UPOBATH MOTY4aeMy0
nHpopmanmioo M oneHWBaTh €€
JOCTOBEPHOCTb ~ KaKk  Ha  OCHOBE

- 3ayer
- OTBETHI HA YPOKE;
-BBIIIOJIHEHHE
JIOMAIIHUX 3aJaHui.
-TIPOEKTHI

pedepaTsl;




Uroro no pazgeny

Paznen 5. DUSUMUYECKHUI IPAKTUKYM

54

HUMEIOLIMXCSl 3HAaHUM, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HHPOPMAINY;
3.IpOSIBIAT ~ OPraHU3aLMOHHBIE |
[I03HaBATEIbHbIC YMCHHUS
CaMOCTOATEIBHOTO pUuoOpeTeHHs
HOBBIX 3HAHUH B IPOLECCE BEHITOIHEHUS
MIPOEKTHBIX u yaeOHo-
HCCIIeI0BATEIbCKUX PadoT;

dusnyecknit
5.1

MIPaKTUKYM

16

16

1.OpuMeHATh,  pa3jM4HbIC  CHOCOOBI
paboTel ¢ uHpopManuel (uzHUECKOro
COZIepIKaHUS c UCIIOJIb30BaHUEM
COBPEMEHHbBIX HHPOPMAIMOHHBIX
TEXHOJIOTHI, MPH 3TOM HCIOJIb30BaTh
COBPEMEHHbBIE uH(pOpMAIMOHHbIE
TEXHOJIOTHH JUIS [TOUCKA, IEPEepaboTKH U
OPEABSABIACHUS yYCOHOW W  HAyJIHO-

HOILYJISIPHOM nHpopManuy,
CTPYKTYPHUPOBaHUS ¥ HHTEPIpETALNN
uHbopmauu, MIOJTy4eHHOI u3

Pa3INYHbIX HUCTOYHUKOB, KPHUTUYECKU
aHaIM3UPOBAThH MOJY4aeMYyr0
uHpopmanmioo U OleHWBaTh €€
JOCTOBEPHOCTh ~ Kak  Ha  OCHOBE
HMMEIOIINXCsl 3HAaHUM, TaK W Ha OCHOBE
aHaJM3a HCTOYHHKA HHPOPMALIUY;
2.Hp0${BH${TB OpraHnu3alMOHHbLIC H
IIO3HABATCJIIbHBIC YMEHUA
CaMOCTOSITEIILHOTO npruoOpeTeHus
HOBBIX 3HAHUM B IIPOUECCE BBITTOJIHCHUA
MTPOEKTHBIX u yaebHo-
HCCIIeI0BATENbCKIX PadoT;

3.paboTaTth B TpyNIEe C WCIOJIHEHHEM
Pa3IMYHbBIX COLIMATTBHBIX poueit,
4 nmaHUpOBaTh paboty TPYTIIIBL,

- nabopaTtopHbie
paboTs!
- BBITIOJTHEHUE
JIOMAIITHUX
3aJaHuN




PaLOHAIBHO pacrpenensth
JIeATEeNILHOCTh B HECTaHJapTHBIX
CHTYalHUsIX, aJleKBaTHO OLICHUBAThH BKIIA
KQXIOr0 M3 YYaCTHHKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi POOIIEMBI;
NpPOSBIATE MOTHBAILMIO K  Oymymieit
Npo(eCCHOHAIBHOW ~ ISATENBHOCTH 110
CIEIHUATIBHOCTIM (DU3UKO-TEXHUYECKOTO
poduIIAL.

Hroro mo paznmery 16

PesepBHOE Bpems 10

OBILEE KOJIMYECTBO 170 8 16
YACOB I10 [TPOT'PAMME

[Tpunosxxenne k pabodeii mporpamme - rpaduk OIEHOYHBIX MPOLEAYP




11 KJIACC

HanmenoBanue
pa3aenoB U TeM
TIPOTPaMMEI

n/n

KommaecTBo gacos

Bcero

Pazaen 1. QJJIEKTPOANHAMUKA

Kontp | Ilpaxtu
OJIbHBIC | YecKHe
paboTel | paboTHI

OnextpoHHble (IU(POBBIE)
00pa3oBaTeIbHBIE PECYPCHI

CIUCOK UTOTOBBIX IJIAHUPYEMBIX
pe3yIbTaTOB C yKa3aHHEM 3TaloB
ux (GOPMUPOBAHUS

Croco0 OIIEHKH HTOTOBBIX
TUIAHUPYEMBIX PE3YJIbTATOB

11 DneKkTpoMarHuTHast
' UHAYKLMSA
1.2 MaruuTHOE moje

13

14

l.aHaNMM3UpOBaTh M  OOBICHATH
AJIEKTPOMArHUTHEIE TPOLECCH U
SIBIICHUSI, WCTIONB3YSl OCHOBHBIC
TIOJIOKEHUSI u 3aKOHBI
AIEKTPOIMHAMUKY ¥ CIICIIHATHHOM
TEOPHH OTHOCUTEIHHOCTH (3aKOH
COXpaHEHHUs ANEKTPUIECKOTO
3apsana, cuia Ammepa, cuia
Jlopenna, 3aKOH
JJIEKTPOMArHUTHOM  HMHIYKIIUH,
npaBwio Jlenma, cBasp  OJIC
CAMOMHIYKIIMH B  3JIEMEHTE
ANEKTPHUYECKON LeTH co
CKOPOCTBIO ~ W3MEHEHHUS  CHJIbI
TOKa, TOCTyJaThl CHEeIUaIbHON

TEOpHH OTHOCHUTEIbHOCTH
OltHmITeHA);

1.omuceIBaThH ¢uznveckue
TPOIIECCHl U SIBICHHS, HUCIOJB3YS
BEJIMYUHEIL: HaTPSKEHHOCTh
AEKTPUYECKOTO OIS, MOTCHIHAT
3JIEKTPOCTATHIECKOTO TTOJIS,
pa3HOCTh MMOTEHIINAJIOB,
AIEKTPOABIDKYIIAS cua,

WHIYKIHUST ~ MAarHUTHOTO  TIOJIS,
MarHUTHBIN TOTOK, cuja Ammepa,

KOHTPOJBbHEIC PabOTHI

- OTBETHI HA YPOKE;
-BBIIIOJIHCHUC JOMAaIIHUX
3aJIaHuM.

- 3a4eT
- OTBETHI Ha YPOKE;
-BBITIOJTHEHHUE JIOMAIITHUX
3aJJaHUH.

-TIPOEKTHI U pedepaTsl;




WHITyKTUBHOCTB,
SIIEKTPOIBIIKYILAS cuia
CaMOMHIYKIUH, SHEPI UL
MarHUTHOTO IOJISl MPOBOJHUKA C
TOKOM,

2.TIPOBOJIUTH KOCBCHHBIC
nu3MepeHus: GU3MYECKUX BEINYUH,
pu 3TOM BBIOMpATh
ONTUMAIBHBIH METOJ| M3MEpPEeHUs,
OLICHUBATb a0COJIIOTHBIC "
OTHOCHUTCJIbHBIC IMOTPEIIHOCTHU
NPSIMBIX ¥ KOCBCHHBIX H3MEPEHH;
3.IPOBOAUTE OMBITHI IO MPOBEPKE

TIpeI0KEHHON TUIIOTE3BI:
IJIAHUPOBATh SKCHEPUMEHT,
coOMpaTh  DKCIEPHUMEHTAIBHYIO
YCTaHOBKY, aHaJU3UpOBaTh

TIOJTYUYCHHBIC pE3YJIbTAThI U ACIaTh
BBIBOJI O CTaTycCe HpC,Z[HO)I(eHHOﬁ
TUIIOTE3hI;

Hroro mo paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
1.onchIBaTH (uzmueckue
MpOoUECChl U ABJICHHUA, HCHOJIB3YA
BEJTMYUHEL: HaANPsDHKEHHOCTD
AIEKTPUYECKOTO TOJI, MMOTEHIMAN | - OTBETHI Ha YPOKE;
21 MexaHnyeckue 10 3JIEKTPOCTATHYECKOTO noJsl, | -BBITOJHEHUE JTIOMAIITHUX
' KoJeOaHus pa3HOCTh MMOTEHIINAJIOB, | 3aJIaHui.
AIEKTPOABIDKYIIAS CcuIIa,

WHIYKIMS ~ MarHUTHOTO  TIOJIs,
MAarHUTHBIH TOTOK, cuja Amriepa,
WHYKTUBHOCTB,




2.2

DneKTpOMarHuTHEIE
KoJIeOaHus

15

ANIEKTPOBIIKYIIAS cua
CaMOMHIYKIUH, SHEPrHs
MarHWTHOTO TIOJISI TIPOBOJXHHKA C
TOKOM, PEJSITUBUCTCKHHA HMMITYJIBC,
MOJNHAs JHEPrHs, JHEPTUs IIOKOS
CBOOOJHON YaCTHILBI, SHEPTHS H
UMITyJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsiz spa, SHEPTHsl CBSI3U sIIpa;
2.00BACHITD 0COOCHHOCTH
NPOTEKaHHs (U3UYCCKUX SBICHUIL:
JJIEKTPOMarHuTHast HUHIYKIIHS,
CaMOMHIYKIINS, pe3oHaHc,
uHTepEpEHINS BOIH, TUPpPaKIN,
JMCHepCHs, TIOJIHOE BHYTpPEHHEe
OoTpakeHHe, (HOTOIICKTPHUCCKHI
a¢dexr (hoToaddekr), ampda- u
Oera-pacnanpl  szep, raMma-
U3IydeHUue  suep,  (GU3NUECcKue
NPUHIHIBI CIIEKTPAIBEHOTO aHAIN3a
U paboTEHI Jla3epa;

3.ompenenirs HampaBJCHUE
WHOYKIMUA ~ MarHUTHOTO  TIOJIS
NPOBOJHUKA C  TOKOM,  CHJIBI
Awmmnepa u cuisl JlopeHia,

1.omuceIBaTh (uzngeckue
OpPOIECCHl M SIBJICHUS, HCIOJb3YS
BEJIMYUHEIL: HANPsHKEHHOCTh
ANEKTPUYECKOTO OIS, MOTEHIIHAI
3JIEKTPOCTATHIECKOTO I1oJIs,
pa3HOCTh ITOTEHINAJIOB,
AIEKTPOABIDKYIIAS cuia,
WHAYKIUST ~ MarHUTHOTO IO,
MAarHUTHBIN IOTOK, Cuia AMIepa,
WHAYKTUBHOCTbD,

- 3a4eT
- OTBETHI HAa YPOKE;
-BBITTOJIHEHHE JIOMAIITHUX
3aJJaHHH.

-TIPOEKTHI U pedepaTsl;




2.3

MexaHu4yeckue u
3JIEKTPOMAarHUTHBIE
BOJIHBI

10

ANIEKTPOBIIKYIIAS cua
CaMOMHIYKIUH, SHEPrHs
MarHWTHOTO TIOJISI TIPOBOJXHHKA C
TOKOM, PEJSITUBUCTCKHHA HMMITYJIBC,
MOJNHAs JHEPrHs, JHEPTUs IIOKOS
CBOOOJHON YaCTHILBI, SHEPTHS H
UMITyJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsiz spa, SHEPTHsl CBSI3U sIIpa;
2.00BACHITD 0COOCHHOCTH
NPOTEKaHHs (U3UYCCKUX SBICHUIL:
JJIEKTPOMarHuTHast HUHIYKIIHS,
CaMOMHIYKIINS, pe3oHaHc,
uHTepEpEHINS BOIH, TUPpPaKIN,
JMCHepCHs, TIOJIHOE BHYTpPEHHEe
OoTpakeHHe, (HOTOIICKTPHUCCKHI
a¢dexr (hoToaddekr), ampda- u
Oera-pacnanpl  szep, raMma-
U3IydeHUue  suep,  (GU3NUECcKue
NPUHIHIBI CIIEKTPAIBEHOTO aHAIN3a
U paboTEHI Jla3epa;

3.ompenenirs HampaBJCHUE
WHOYKIMUA ~ MarHUTHOTO  TIOJIS
NPOBOJHUKA C  TOKOM,  CHJIBI
Awmmnepa u cuisl JlopeHia,

1.omuceIBaTh (uzngeckue
OpPOIECCHl M SIBJICHUS, HCIOJb3YS
BEJIMYUHEIL: HANPsHKEHHOCTh
ANEKTPUYECKOTO OIS, MOTEHIIHAI
3JIEKTPOCTATHIECKOTO I1oJIs,
pa3HOCTh ITOTEHINAJIOB,
AIEKTPOABIDKYIIAS cuia,
WHAYKIUST ~ MarHUTHOTO IO,
MAarHUTHBIN IOTOK, Cuia AMIepa,
WHAYKTUBHOCTbD,

- KOHTPOJbHEIC PabOTHI

- OTBETHI HA YPOKE;
-BBIIIOJIHCHUC JOMAIITHUX
3aJaHUH.




2.4

Ormruka

25

ANIEKTPOBIIKYIIAS cua
CaMOMHIYKIINH, SHEPTUS
MarHUTHOTO TIOJIS IIPOBOAHHUKA C
TOKOM, PEJSITUBUCTCKHHA HMMITYJIBC,
TIOJTHAsl DHEPTHsl, SHEPTUsl MOKOS
CBOOOMHON 4YacTUIBI, JHEPTUsl H
UMITyJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsiz spa, SHEPTHsl CBSI3U sIIpa;

2.00BIACHATH 0COOEHHOCTH
MpoTeKaHuss QUIUUECKUX SIBICHU:
3JIEKTPOMArHUTHAS HHIYKIUS,
CaMOMHIYKIIUS, pe30HaHC,

uHTepEpEHINS BOIH, TUPpPaKIN,
JMCHepCHs, TIOJIHOE BHYTpPEHHEe
OoTpakeHHe, (HOTOIICKTPHUCCKHI
a¢dexr (hoToaddekr), ampda- u
Oera-pacnanpl  szep, raMma-
U3IydeHUue  suep,  (GU3NUECcKue
NPUHIHIBI CIIEKTPAIBEHOTO aHAIN3a
U paboTEHI Jla3epa;

3.ompenenirs HampaBJCHUE
WHOYKIMUA ~ MarHUTHOTO  TIOJIS
NPOBOJHUKA C  TOKOM,  CHJIBI
Awmmnepa u cuisl JlopeHia,

1oOBsACHATD 0COOEHHOCTH
NpoTeKaHusi (GU3MYECKUX SBIICHUI:
JJIEKTPOMarHuTHas WHITYKIUS,
CaMOMH/TyKIIHS, pe3oHaHc,
HHTEephEpEeHIHs BOJH, TU(paKIns,
JCHIepCHs, TI0JIHOE BHYTpPEHHEe
oTpaxkeHHe, (OTOIIEKTPUIECKHH
apdexr (dhoroadpdexr), amppa- u
OeTa-pacmajsl sep, ramma-
H3ydeHue  Anep, (pu3MvecKue

- KOHTPOJbHEIC PabOTHI

- OTBETHI HA YPOKE;
-BBIIIOJIHCHUC JOMAIITHUX
3aJaHUH.




Hroro no pazneny

60

MIPUHLIMIBI CTIEKTPAIILHOTO aHaAJIN3a
1 paboTHI J1azepa;

2.0mpenensaTh HaIpaBJICHUE
WHIYKIUHM ~ MarHUTHOTO  TOJIA
MIPOBOAHUKA C  TOKOM,  CHIIBI
Awmrnepa u cuisl JIopeHua;
3.cTpouTh n3o0paxkeHue,
CO3/1aBaeMoe IJIOCKUM 3€pKajoM,
TOHKOM JIMH30H, U paccuuThIBaTh

€ro XapaKTepUCTHKH,

Pazgen 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

3.1

Ocuosel CTO

1.aHANM3UPOBATh U OOBICHATH
KBaHTOBBIE ITPOLIECCHI U SIBIICHUS,
HCTIOJb3YS MOJ0KEHHS] KBAHTOBOU
¢usnku (ypaBHeHHe DifHIITEIHA
st poroaddexTa, nepBoIii 1
BTOpOH noctynatel bopa, mpuHLumn
COOTHOIIIEHHS HEOIpeeIEHHOCTEH

[eiizenbepra,

2.MCIONB30BaTh TEOpeTHYECKHE
3HaHMS JUUII OOBSICHEHUS! OCHOBHBIX
NPUHIUIIOB paboThI
U3MEPHUTENBHBIX npudopoB,
TEXHUYECKUX yCTpoiicTB u

TEXHOJIOTHUECKUX MPOLIECCOB;
3.0pUBOAUTH IPUMEPHl  BKJIAda
poccuiickux u 3apyOeKHBIX
yu€HBIX-QU3UKOB B pa3BHUTHE
HayKd, B OOBSICHEHHE NPOIECCOB
OKpY’)KalOIIero MHpa, B Pa3BUTHE
TCXHUKHU U TCXHOHOFHﬁ;

- OTBETHI HAa YPOKE;
-BBIIIOJHEHUE
3aJaHuN.

JOMaAIIHUuX




Hroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

4.1

KopmyckynspHo-
BOJIHOBOM yaju3m

15

l.aHanMM3upoBaTh H  OOBICHATH
KBaHTOBBIE IIPOLIECCHl W SIBIICHUS,
UCTIONB3Ysl TOJOKCHHS KBaHTOBOM
¢msuku (ypaBHeHHME ODHHIITEHHA
st doroddderra, NEpBBIT U
BTOpOM mocTynatel bopa, mpuHIMI
COOTHOIIICHHSI HEONpeIeIEHHOCTEH
[eiizenbepra, 3aKOHbI COXpaHEHUs
3apsiIOBOTO U MacCOBOTO YHUCEN U
SHEPTUM B SJICPHBIX PEAKIMX,
3aKOH PaJIMOaKTHBHOTO pacraza);
2.0MUCHIBATD ¢dusnyeckue
MPOLECCHl M SIBJICHHSA, HMITYJIbC
(oToHa, MaccoBOe YHCIIO M 3apsij
s7pa, SHEPTHs CBS3HU SI/IPa;
3.00BACHATH 0COOEHHOCTH
MIPOTEKaHMsl (PU3NIECKUX SIBICHUI:
anmba- u Oera-pacmanpl  saep,
raMMma-u3JryueHne anep,
¢dusmueckne TIPUHINTIBI
CIIEKTPAILHOIO aHanu3a ¥ paboTh
nasepa;

- OTBETHI HAa YPOKE;
-BBIIIOJIHCHUC
3aJaHuH.

JOMaIIHUX

4.2

dusnka atoma

lanamu3upoBaTh W OOBSCHATH
KBAHTOBBIE MPOIECCHI U SBICHHUA,
UCIONb3ysl MOJIOXKEHUS KBAHTOBOH
¢u3nkn (ypaBHeHHE OWHIITEHHA
s porodpdexra, TEpBBIT U
BTOpOH moctynarsl bopa, npuHIun
COOTHOILIEHHsI HEONpenenEHHOCTEN

- OTBETHI Ha YPOKE;
-BBIIIOJITHCHUC
3aJJaHUH.

JOMAIITHUX




[eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO UYHCET H
SHEPIrUM B SIEPHBIX PEAKIUIX,
3aKOH PaJiMOaKTUBHOTO paclaja);

2.0IHCHIBATh ¢uzngaeckue
NPOLECCHl W SIBJICHHS, HCIIOJB3YS
BEJIMYMHBI: SHEprust HOKOSI

CBOOO/IHOM YacTHIBI, DHEPrHsi H
UMITYJIEC (POTOHA, MACCOBOE YHCIIO
W 3apsf sApa, SHEPIUs CBS3H spa
3.00BACHATH 0COOCHHOCTH
NpOTeKaHHs (PU3MUYCCKUX SIBICHHMIL:
(hoTodNMEeKTpUICCKII ekt
(poroapdexr), ampda- u Oera-
pacmazmel sAep, raMma-u3iIydeHHe
saep,  (u3MyYeckue — IPHHIHUIIEI
CIIEKTPAILHOTO aHanu3a ¥ paboThl
nasepa;

4.3

®u3nka aTOMHOTO sapa
U 3JI€MEHTapHBIX
YacCTHIL

laHamu3upoBaTh W OOBSCHATH
KBaHTOBBIE IIPOLIECCHl M SIBJICHUS,
UCTIONB3Ysl TOJIOKCHMSI KBaHTOBOM
¢usuku (ypaBHeHHMe OWHIITEHHA
st dorodddexra, NEpBbIT U
BTOpOH noctynatel bopa, mpuHIMI
COOTHOILLIEHUSI HEONPEACIEHHOCTEN
I'eiizenbepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MaccoBOTO 4YHCEN U
SHEPrUM B SJICPHBIX PEAKIMsIX,
3aKOH PaJMOAKTHBHOTO pPacajia);

2.0IHUCHIBATh (I)HSH‘JGCKI/IG
IpoHecChl U SBJICHUSA, HCIIOJIB3YsA
BCJIMYUHBI. OHEPTUA IIOKOs

CBOOOTHON YaCTHUIIBI, SHEPTHI U
UMITyJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsiz spa, SHEPTHsl CBSI3U sIIpa;

- 3a4eT
- OTBETHI Ha YPOKE;
-BBIIOJHEHHE JIOMAIIHUX
3aJaHuN.

-TIPOEKTHI U pedepaTsl;




3.00BACHATH 0COOEHHOCTH
NpOTeKaHHs (PU3MUYESCKUX SBICHUIL:
9JIEKTPOMAarHUTHAS HHIYKIHS,
CaMOMH/IYKIIHS, pe3oHaHc,
WHTEpEPEHIINS BOIH, AU(PPAKIHS,
IHCIIEPCHs, IIONIHOE BHYTpEHHEE
oTpaxkeHHe,  (DOTOIIEKTPUUECKHIA
apdexr (poroaddext), ambda- u
OeTa-paciabl saaep, ramma-
u3IydeHue  auep,  (usmyueckue
NPUHLAIBI CIIEKTPAJIbHOTO aHaIU3a
U paboTEHI Jla3epa;

Hroro no pasnery 25

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

OneMeHThI
5.1 ACTPOHOMHH H 12
acTporsuku

1.omuceIBaTh MCTOAbI TOJYYCHHA

HaY4HBIX ACTPOHOMHYECKUX
3HAHUI;

2. IPUMEHSTH Pa3INYHbIE CIIOCOOBI
paboTsI c nHpopManmei
¢dusnyeckoro - couepkaHus ~ C
HCTIONIb30BAaHHEM COBPEMEHHBIX
MHQOPMANMOHHBIX  TEXHOJIOTHH,
npu 3TOM UCIIOJIb30BaTh

COBpEeMeHHble ~ MH(OpPMAaLMOHHbIE
TEXHOJIOTHH IS MIOKCKA,
nepepaboTKn U MPEedbIBICHUS
yu4eOHON W HAyYHO-TIOIMYJISIPHON
nH}popManuy, CTPYKTypHPOBaHUS U

HMHTEPIIPETALH nH}popManuy,
NI0JIy4E€HHOM n3 Pa3JInYHBIX
HCTOYHUKOB, KPUTUYECKU
aHAJIU3UPOBATh I0JIy4aeMYI0

WHGOPMALIMI0O W  OICHMBAaTH &
JOCTOBEPHOCTh KaK Ha OCHOBE

- 3a4eT
- OTBETHI Ha YPOKE;
-BBITIOJTHEHHUE JIOMAIIIHUX
3aJlaHuN.

-TIPOEKTHI U pedepaTsl;




UMECIOIUXCS 3HAHWH, Tak M Ha
OCHOBE aHam3a HUCTOYHHKA
WHpOPMAIINH;

3.MpOSBJIATh OPTraHU3AIMOHHBIC U
MMO3HABATENbHBIC YMCEHUS
CaMOCTOSITENTFHOTO  MPHOOPETEHUS
HOBBIX 3HAaHUK B  TIpollecce
BBITIOJTHCHUSI TIPOCKTHBIX M Y4eOHO-
HCCIICIOBATEIHCKIX pabor;
4 IpIMEHSATh OCHOBOIOJATAIOIINE
ACTPOHOMMYECKHE MTOHSATHS,
TEOPHH W 3aKOHBI IUIA aHalIW3a U
00BsICHEHUS ¢u3nIecKux
MPOLECCOB,  INPOUCXOAAIMX B
3BE3/1aX, B 3BE3MHBIX CHUCTEMaX, B
MEKTaJIAKTHICCKOM cpexne;
TIBIDKEHUS HEeOECHBIX Te,
JBOJTIOLIMHM 3BE3M U BeeneHHoi;

Hroro no pasneny

Paznen 6. PUSUMYECKUI MPAKTUKYM

12

dusnueckuii
6.1

NIPaKTUKYM

16

16

l.aHamuM3upoBaTh M OIICHUBATH
TTOCJICICTBUS OBITOBOM u
HpOH3BOHCTBeHHOﬁ ACATCIBbHOCTH
4eJI0BeKa, CBSI3aHHOU c
(¢u3MYeCKUMU  TIpOLIECCaMH,  C

MO3UIUH 9KOJIOTHYECKOM
0€30MacHOCTH, TPEACTABICHUNH O
PaIMOHATEHOM

NPUPOAONIOIB30BAHUU, a TaKXKe
pasymMHOM HCIOJIb30BaHUN
JOCTHKEHUM HayKH M TEXHOJIOTHi
ISt JlajabHEHIIEro pa3BUTHS
YeJIOBEUYECKOr0 OOIIECTBA;

2. IPUMEHSATh Pa3IHYHBIE CIIOCOOBI

- 1abopaTopHbIe pabOTHI
- BBIIIOJIHEHHE JIOMAITHUX
3aJJaHuHA




Hroro no paszeny

Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE

16

paboTsl c nHdopmanue
¢uzndeckKoro CONlepIKaHUS c
HCTIONIb30BaHIEM COBPEMEHHBIX
WHQOPMALMOHHBIX ~ TEXHOJIOTHH,
pu 3TOM UCTIONIb30BAaTh
COBpPEMCHHBIE ~ MH(OPMALMOHHBIE
TEXHOJIOTHH TSt TIOUCKa,
nepepaboTKn M TIPEIbsBICHUS
yu4eOHON W HAYYHO-TIOMYJSIPHON
nH(popManny, CTPYKTypUPOBAHUS U

HUHTEPIIPETALMU nHdpopMauuy,
MOJTyYEHHOH u3 pa3Iu4HbIX
HCTOYHUKOB, KPUTUYECKU
AHAJIU3UPOBATh MOJIy4aeMyIo

nHpopManMI0 ¥ OLCHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIONINXCS 3HaHUM, TaKk U Ha

OCHOBE aHanu3a MCTOYHHKA
HHpOPMAIINH;

35MpOosIBIATh OpraHU3alMOHHBIC H
NO3HaBATENIbHbIE yMEHHS

CaMOCTOSITENILHOTO  MPUOOPETEHUS
HOBbIX  3HAaHUM B  Mpoliecce
BBITTOJITHCHUSA MPOCKTHBIX U y‘le6H0-
HCCIIEIOBATENLCKUX paboT;

CucrtemaTusamus u
00001eHne
MIPEIMETHOTO

7.1 CO/Iep KaHUsA U OTbITa
JIEATENLHOCTH,
proOPETEHHOTO IPHU
H3yYEHHUH Kypca

15

1 .aHAaJIn3UPOBATH u OLICHMBAThb

MOCJIEACTBUSA OBITOBOM "
MPOU3BOJICTBEHHON  J€SITENIbHOCTH
YeJI0BEKa, CBSA3aHHOM C

¢usnueckuMy  mporeccaMu, ¢
TMO3HITAI 9KOJIOTHUECKOM
0€30MacCHOCTH, MPEICTaBICHUNA O

KOHTPOJIBHEIC PabOTHI

- OTBETHI HA YPOKE;
-BBIIIOJTHEHHE JIOMaIlIHUX
3aJJaHUH.




¢wm3mknm 10 — 11
KJIacCcOB

paIyoHaIbHOM
MIPUPOJIOTIONB30BAHNN, a  TaKXKe
pa3syMHOM HCTIONb30BaHUN

JOCTIDKCHHUIH HAyKH M TEXHOJIOTHH
JUTSE JanbHERIIEro pasBUTHS
YeJIOBEUYECKOr0 OOIIECTBA;

2.MPUMEHATh Pa3IHYHBIC CIIOCOOBI

paboTsI c nHdpopmanue
(GU3MYECKOTO0  COIepXKaHUS ¢
HCIIOB30BaHHEM COBPEMEHHBIX

WH(QOPMALMOHHBIX  TEXHOJIOTHH,
pu 3TOM HCTIONIb30BaTh
COBpPEMCHHBIC  MH(OpPMaLMOHHbIE
TEXHOJIOTHH Ui TIOUCKA,
nepepaboTku ¥ TPEIbIBICHUS
yu4eOHON W HAYYHO-TIOMYJSIPHON
nHpopManuy, CTPYKTYPUPOBAHUS U

HUHTEPIIPETALUU nHdpopMauuy,
MIOJTyYEHHOH u3 pa3Iu4HbIX
HCTOYHUKOB, KPUTUYECKU
AHAIU3UPOBATh MOy 4aeMYIo

WHPOPMALIMIO H  OICHHBAaTh e&
JIOCTOBEPHOCTh KaK Ha OCHOBE
WMEIOINXCS 3HAHWUW, Tak W Ha

OCHOBE aHaIu3a MCTOYHHKA
HHpOPMAIINH;

3.pOSBJIATh OpPTraHU3aLHOHHBIE U
M03HABATENbHbIE yMEHHS

CaMOCTOSITEILHOTO  MPUOOPETESHUS
HOBBIX 3HAHUU B nporecce
BBIIIOJIHCHUA HpOGKTHBIX n y‘le6HO-
HCCIIEeIOBATEIbCKUX PaboT;

4.paboTath B rpymnme C
HCITOJITHEHHEM Pa3IUYHbIX
COLIMAJIbHBIX POJIeH, MIIaHUPOBAThH
paboTy Tpymmel, palHoOHAIBHO




pacmpenenaTs  JedTeNbHOCTh B
HECTaHAAPTHBIX CUTyauusx,
aZieKBaTHO  OICHWBATh  BKJIAJ
Ka)XJ0T0 U3 yYaCTHHKOB TPYIMIBI B

penieHne paccMaTpuBaeMoit
TIPOOIIEMEBI;

5.IpOSIBIATH MOTHBALIUIO K
Oymymeit po¢eCCHOHATBHON

JIESITENIbHOCTH 10 CHEIHaTbHOCTIIM
(hU3UKO-TEXHUYECKOTO MPOGUIIS.

Hroro mo paznemny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO 170 5 16

YACOB 110 ITPOTPAMME

[Mpunoxxenune k padboueii mporpamme - rpak OLIEHOYHBIX TPOLIENYP
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