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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTeIbHOM
nporpammel, mpeacraBieHHEbx B @I'OC COO, a takke ¢ yuéroMm denepalbHONH paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTO mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit  @Denepanuu, peaau3ylOINX OCHOBHBIE
o0Opa3oBaTesbHbIe TIPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTAaHABJIMBAET PEKOMEHIYEMYIO TIOCIEIOBATEIBHOCTh M3YUEHHS] TEM W Pa3/ieloB y4eOHOTO
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywaromuxcs. Ilporpamma mno Qusuke Aaér
MIPEJCTaBICHUE O IEINsX, COACPKaHWM, oOmmel cTpaTeruu 0OydeHHsI, BOCIIUTAHHS U Pa3BUTHS
o0yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

Nzyuenne xypca ¢GU3MKK YrIyOJIEHHOTO YPOBHS TIO3BOJIIET PEajM30BaTh 3aqaud
npodecCHOHATFHOW OpPHEHTAINH, HAIPABICHO HA CO3/IaHUE YCIOBHH JUIS TPOSBICHUS CBOUX
WHTEIUICKTYaJIbHBIX WM  TBOPYECKHX CIIOCOOHOCTEH KaKIBIM  OOYJarONIUMCS, KOTOpBIE
HEOOXOUMBI ISl TPOAOJDKEHUS oOpa3oBaHMsi B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHUs MO Pa3TMIHBIM (PU3UKO-TEXHUIECKUM M WHXEHEPHBIM CIEIIHATBHOCTSIM.

B mporpamme mo ¢u3uke ONpeneNstoTcs IUIaHUPYEMbIe pe3ylbTaThl OCBOCHHS Kypca
¢bu3nKn Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMSA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHBIC (Ha yriryOn€éHHOM ypoBHeE). HayduHO-MeTo10/10THUeCcKO OCHOBOM TSl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3yibTaTaM OOydaroluxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oo1ero oOpa3oBaHus Ha yriayOaéHHOM
YpOBHE, SIBJISETCS] CHCTEMHO-/IETEIbHOCTHBIN MOIXO.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUIAaHUPYEMbIE PE3YyNbTaThl OCBOEHHUS Kypca (U3HKU Ha YriayOlnEHHOM YpOBHE, B TOM
quclie IpeIMETHBIE PE3YIbTAThI 0 TOJaM 00y4YeHHUS;

coJiep:kanue ydyeOHoro npeamera «Pu3nka» Mo rogam o0ydeHus.

[Iporpamma mo ¢Qu3uke MMeeT MPUMEPHBIA XapakTep W MOXET ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKH JUTSI COCTABJICHUS CBOMX PabOUUX MPOTpamMM.

[IporpaMma 10 @Qu3MKE HE CKOBBIBAET TBOPYECKYIO WHULIMATUBY YUUTENeH U
MPEIOCTABISIET BO3MOXHOCTU [UIsl peaju3alud pa3IMuHbIX METOJWYECKUX MOJIXOJ0B K
MpenojaBaHui0 (UKW Ha YrayOJIEHHOM YpPOBHE IPH YCIOBUHM COXpaHEHHUS 00s3aTeNbHOM
4acTu COJep KaHUs Kypca.

®du3rKa Kak HayKa 0 HauOoJee 00IKUX 3aKOHAX MPUPO/IbL, BHICTYIAs B KaueCTBE y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [ E€CTeCTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUHN, U3y4aeMbIX
XUMHeH, Ouosoruel, pusnueckoi reorpadueid u acrponomueil. Mcnonp3oBaHue U akTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c¢epe SHEepPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJyd4EeHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune ¢(u3MKM BHOCUT OCHOBHOM BKJIag B
(dbopMHUpOBaHHE €CTECTBEHHO-Hay4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHbIH METOJ MO3HAHUS NIPU BBIIIOJHEHUN UMM y4eOHBIX MCCIEIOBaHUH.

B ocHOBY kypca ¢u3uKH Ha ypOBHE CpeAHEro oOIiiero o0pa3oBaHUs MOJIOKEH pSA UICH,
KOTOPBIE€ MOKHO pacCMaTpUBATh KaK MPUHIIMIIEI €r0 TOCTPOCHUS.



Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paszesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBpPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBEeTCTBMM C Hel Marepuan Kypca (U3MKA OOBEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaraeT uCHojab30BaHuEe T'YMaHUTapPHOTO
noTeHuana (Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU NPOOIEMAMH.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku  yriyOon€HHOro  ypoBHS
MIPENIOJIAraeT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX IMPUII0KEHUN
M3YYEHHBIX TE€OpHUIl U 3aKOHOB. IIpu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX AKOJIOTMUECKUM MpoOeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkKe 00CyX AeHUsI MPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MaCHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO0 (U3HKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [lyia Gpusuku peanuzanus 3TUX NPUHIUIIOB O0a3upyeTcs Ha
HCIOJIb30BAHUU CaMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JEeHCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. /[l yriayOGn€HHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITETBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTA, BKJIIOYAIOMIETO0 (POHTAJIbHbIE YUYEHHYECKHE OIBITHI MpU
M3Y4YeHHH HOBOTO Marepuaina, JiabopaTopHble paboThl M paboTel mpakTtukyma. I[lpu sTom
BO3MOJKHBI JIBa cllocoba peanus3anuu GU3NUECKOro NMpakTHKyma. B mepBoM cilyyae NpakTHKyM
npoBoautcs ymbo B koHre 10 m 11 kmaccoB, OO TOCHE MEPBOrO M BTOPOTO TOJIYTOIUN B
KaX/IOM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT MpakTHKymMa B CHUCTEMY
a00paTOPHBIX PabOT, KOTOPHIE MTPOBOMATCS B IpoIecce M3ydeHus paszzena (temsl). [Ipu sTom
1o/l paboTaMu MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE ITPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIAaroBOi HHCTPYKIIHH.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX padoT U
IIPAKTUKyMa MpeACTaBIeHa €AUHBIM NepeuyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IIPAKTUYECKUX PabOT OCYLIECTBIIAETCS y4aCTHHUKAMH 0O0pa30BaTENBbHOIO Ipoliecca UCXOns U3
0COOEHHOCTEM MOYpPOYHOIO IUIAHUPOBaHMsS M OCHAlleHWs KaOuHeTa ¢usuku. Ilpu sTom
oOecrieunBaeTcss OBJIAJICHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpPSMbIE U KOCBEHHbIE
U3MEPEHHUs, UCCIEN0BaHMs 3aBUCUMOCTEN (PU3MUYECKMX BEJIMYMH U IOCTAaHOBKY OIIBITOB IO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeseTcs pelIeHUI0 pacuéTHBIX U KaueCTBEHHbIX 3a1au. [lpu sTom
IUI pacu€THBIX 3aJad INPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
(¢u3n4ecKoil MOJIEINbIO, MO3BOJIAIOUIME NPUMEHATh W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJJHOTO pa3jeina Kypca, Tak M UHTErpupys NpUMEHEHHE 3HAaHUN W3 paszHbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/lay [PHOPUTETOM SBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeAcKa3aHue
NpoTeKaHusl (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYXKaIOLIEH KU3HH, TpeOyromue BbIOOpa
¢bu3nUecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecreyeHn0 y4yeOHOTO mpolecca Kypc (U3HMKH YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHUs JOJDKEH H3y4yaTbCs B YCIOBHAX IpeIMETHOro kabuHeta. B kabunere
(bU3UKN JOKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /ISl BHITIOHEHUS YKa3aHHBIX
B IIporpamme 1o (pU3MKEe YUEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W pabOT MPaKTHKyMa, a
TaKkKe JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHUMAaJbHON JOCTAaTOYHOCTU U 00ECHeUMBaeT MOCTAHOBKY MEPEUUCIEHHBIX B IIPOrpamMMe 10



¢u3nKe KIIOYEBBIX JEMOHCTpALMH IS HMCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLIECCOB,
SMIIMPUYECKUX U (PYHIaMEHTATIBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYCHHYECKHX IMPAKTUYECKHX PadoT Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOTO O0O0OpYyIOBaHMS JIOJDKHBI OBITH
IIOCTPOEHbl Ha KOMILJIEKCHOM MCIOJIb30BAaHUM AHAJOTOBBIX U LU(POBBIX NpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3YydeHHSI (PU3UKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

(bopMupoBaHHE HHTEpECA M CTPEMIICHHUS 00YyUYAIOMIMXCS K HAYYHOMY W3YUEHHUIO TPUPOJIHI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TMO3HaHus U (OpMHUpOBaHHE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

(hopMHpOBaHHE HAayYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3HKH;

dbopmMupoBaHre yMEHHH OOBSCHSATH SBJICHUS C WCIIOJIB30BaHWEM (PU3MUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(¢hopMHpoBaHHME MpPEACTaBICHUM O poiu (PU3MKK A pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKAa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTrkeHne 3TUX Ieseld 00ecredrBaeTCsl PElIeHHEM CIEAYIOIINX 3a/lad B Mpolecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEro 00pa3oBaHus:

puoOpeTeHne CUCTEMBbI 3HAHMK 00 OOmUX (PHU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOYAs MEXAHUKY, MOJIEKYSIPHYIO (PU3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
1 BJIEMEHTHI aCTPO(U3HKY;

(dopMupoBaHHE YMEHUHN IPUMEHATh TEOPETHUECKUE 3HAHUS 17151 OObSICHEHUS QU3NYECKUX
SBJICHUH B IPUPOJE U JUIS IPUHATUS NPAKTHUECKUX PELICHUH B TIOBCEAHEBHON )KU3HH;

OCBOEHME CIIOCOOOB peIIEeHUs PA3JINYHBIX 33]a4 C SIBHO 3aJlaHHON (pU3MUECKON MOJENbIO,
3aja4d, MOJpPa3yMEBAIOLIMX CaMOCTOSITENbHOE CO3JaHue (U3NYECKON MOJAEIH, aJeKBaTHOU
YCIIOBHSIM 33Jjauy, B TOM YHCJIE 3a/1a4 HH)XXEHEPHOT'O XapaKTepa;

[IOHUMaHUe (PU3MYECKMX OCHOB M IPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILLYIO CPENy;

OBJIAZICHUE METOJAMU CaMOCTOSATENBHOIO IUIAHUPOBAHMS M IPOBEACHUS (PU3NYECKUX
SKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTanuuy HWHQOpMaluu, ONIpEeAETIeHUs JAOCTOBEPHOCTU
MIOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBMM JUIsl pa3BUTUS YMEHHMM INPOEKTHO-HCCIIEA0BATENIbCKOM, TBOPUYECKOMH
NeSATeNbHOCTH;

pa3BuUTHE HHTepeca K chepaM npodecCuOHATbHOM NEeSITEIbHOCTH, CBA3aHHON C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Yy4EHUS
yueOHoro mnpeamera «®Pu3uKa» Ha YypPOBHE CpeaHEro oobuero oOpa3oBaHMs BbIOMpaeTcs
00yJaromuMucs, TUIAHUPYIOUIUMH POJOJDKEHHE OO0pa30BaHUS MO CHENMAIbHOCTAM (U3UKO-
TEXHUYECKOTO MpoQuIIs.

Ha u3ydenue ¢puzuku (yriyOn€HHBIA ypOBeHb) Ha YpOBHE CPEAHEro o0I1ero oopa3oBaHus
otBoguTcs 340 yacos: B 10 kiacce — 170 wacoB (5 waco B Hezento), B 11 kmacce — 170 wyacoB (5
4acoB B HEICITIO).

[Ipenyiaraemslii B mporpamme 1o (pU3MKe NepeueHb JJaO0OPaTOPHBIX U MPAKTUYECKUX paboT
ABIISICTCSI PEKOMEHJIOBAHHBIM, YYHMTENb JeJaeT BbIOOp IMpoBeAeHUs 1abOpaTOpHbIX paldoT u
OTIBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPOABI.

dusuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEI0BAaHUS (PU3NUYECKUX SBJICHUM.

DKCIIEpUMEHT U TEOpHs B MpoLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEITUYMH (aHAIOTOBBIE W IU(PPOBBIC M3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UACaATbHAs )KUIKOCTh, UI€alIbHBIN Ia3, TOUEUHbIH 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIBI €0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTHU JIIO/IEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomal, nPaKmMuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMU IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH ITPU MOMOIIY KOMITbIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXAaHMYECKOro JIBWKeHHA. CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aa4l MEXAHUKU.

Paguyc-BekTOop MarepuaJbHOM TOYKH, €r0 MPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTb (CpedHssi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHOW TOYKH, UX MPOEKLUUHU HA OCH CHCTEMbI KOOpAWHAT. CII0’KEHHE NEPEMEILEHUN U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIDKCHHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHMS U IyTH MaTepUaIbHOW TOUKH OT BPEMEHM U UX IpauKH.

CBobosHOE majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPINHAT, CKOPOCTU U YCKOPEHMSI MATEPUAJIBHON TOUKHU
OT BPEMEHH U UX I'papUKH.

KpuBonuneiinoe aBuxeHue. J[BUKeHUE MaTepUaibHON TOUKH 110 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepuon m wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaTeJbHOE (TaHI€HIHAIBHOE) U IIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudeckne yCTpPONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: CIHUJIOMETP, JBWKCHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeau, CKOPOCTHBIE JTHU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALs] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl MccieI0BaHus IBUKECHUH.

Nnmroctpanys npeebHoro nepexoja U U3MEpeHue MTHOBEHHOW CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpomeHHOTo MO YII0M K TOPU30HTY U TOPU30HTAJIBHO.

HanpasieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[Ipeo6pazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydyeHre HepaBHOMEPHOTO JBUKEHUS C LIENIbIO OIIPEIEICHUS] MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MOPSIMOJIUHEHHOM PABHOYCKOPEHHOM JIBIDKEHHUHU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenune yckopeHHUs CBOOOTHOTO TaieHus (PEKOMEHIOBAHO HCIOJIb30BaHNE U(POBOI
naboparopun).

N3yuenue nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka rumnoressl o npsiMon
IIPOMOPLIMOHAIIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTBIO Tea.

W3ydenue nBuKeHMs Teja 10 OKPYKHOCTH C MTOCTOSIHHOM 10 MOJYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lNanunes. HennepumanbHble CUCTEMBI OTCUETA (ONPEENIEHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHImn cynepno3sunuuy cuil.

Bropoit 3akoH HproTOHa [17151 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCChI.

Cunma TsKeCcTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TIQAEHUST OT BBICOTHI HAaJ
MMOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoi IMMpOTHL. [[BkeHne HEOECHBIX Tel M HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHHS W CUJIa TPEHUS TMOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe gapienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: MOMUIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenune nByxX HLMIMHIPOB WM IIApPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOLIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BECHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIINUX B PE3YJITATE B3aUMOJICHCTBUS TEN.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenune paBHOACHCTBYIOIICH CUIT TPU JBUKEHUH OpyCKa MO HAKIIOHHOHN TIOCKOCTH.

[IpoBepka THUMOTE3I O HE3aBUCUMOCTH BPEMEHHM IBWKEHHS Opycka MO HAaKIOHHOU
MIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHUE OT €r0 MacChl.

HccnegoBanue 3aBUCMMOCTHA CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux Aeopmarum.

N3ydeHue nBUKEHHS] CHCTEMBI TeJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 NErkuii OJI0K.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue 1BIWKEHHS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
KOA(QPHUIIMEHTOM TPEHHSL.

N3ydenue nBuKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomoTHO TBEpHOE Teno. [locTynaTenbHOEe M BpamareabHOEe ABUKEHUE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cumbl. CliokeHHE CHII, TIPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECH .

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEIA, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMexanuke.

NmMnynbc mMaTepHalbHOW TOYKH, CHCTEMBI MaTEepUAIbHBIX Touek. L[eHTp Macc cucTeMbl
MaTepHalbHbBIX TOYEK. Teopema 0 IBH)KEHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MartepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loreHunaneHble M HeNOTEHUMAIbHBIE cUibl. [loTeHuunanbHas 3Heprus. IloTeHnuanbHas
SHeprus ynpyro aepopmMupoBaHHOM MpykuHbl. [loTeHIMaNbHAs HEPrusl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHE 11apa). Bropas kocMuueckasi CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBuenue bepHymiu Uil UACabHOW JKUJIKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBIA MTUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHWE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

H3mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmHble mpeBpanieHnus KUHETUYECKOM W NMOTEHUHMAIBHOM SHEPrui Hpu JEHCTBUU HA
TEJIO CUJIbI TSDKECTH U CUJIBI YIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KHNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Onpenenenre pabOThI CHIIBI TPEHUS MPU JBMXKEHUHU TeJla M0 HAKIIOHHOW IJIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocHnoBanue. Juddys3us. bpoyHoBCckoe ABWKEHHE. XapakTep IBIKEHUS M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTpoeHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mmepenus. lllkama Temmepatyp
enbcns.

Mopnens uaealbHOTO Tra3a B MOJIEKYISPHO-KMHETHYECKOW TEOpUM: YaCTUIBI Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenzaeneeBa—Kianeiipona. AOconroTHas TemIepaTypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MOCTOSIHHBIM KOJIM4eCTBOM BemlecTBa. ['paduueckoe npepcraBieHre U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBsA3b MEXKIy [JaBJICHUEM M CpEIHEM KHHETHYECKOW »HHEpPruer MoCTynaTeaIbHOro
TEIUIOBOTO JIBWYKEHUS MOJIEKYN HJAeaIbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUHU UAeaIbHOTO ra3a).

CBsi3b  aOCOIOTHOM  TeMIEpaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM SHEPruel MOCTYNaTEIbHOIO TEIIOBOIO IBUKEHHS €€ YACTHIL.

Texuuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHS YaCTULL BELECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xxunkocreil.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneoBanne U30MpPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue npoliiecca yCTaHOBIIEHHS TETIJIOBOTO PaBHOBECHUS IPHU TEIJIO0OOMEHE MEXKIY
ropstaeit ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEepMHUUECKOrO Ipolrecca (PEeKOMEHIOBAaHO MCIIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30X0pHOro mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

TepMoauHaMuyeckast (TH) cucrema. 3anaHue BHEIIHUX  YCIOBUH I
TEpMOAMHAMUYECKON  cucTteMbl. BHemHue W BHyTpeHHHe mnapameTpbl. [lapamerpsl



TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMs BEIMUYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nauyasno tepmoauHamuku. CaMoOnpon3BoIbHAS Peslakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUH: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENN: HHU3Kas KOHIEHTpAalUsl 4YacTWll, BBICOKME TeMIeparypel. BelpaxeHue ans
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenauya kak crnoco® H3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTteMbl 0e3 coBepieHns paboThl. KoHBEKIMS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIUIOTa CropaHus ToruimBa. Pacyér kommuectBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3akOH TepMoaAWHAMUKU. BHyTpeHHsist sHeprus. KomuuecTBo TemnoTel U pabota
KaK Mepbl U3MEHEHHsI BHYTPEHHEH SHEPIHH TEPMOAMHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHM JUII PAaBHOBECHBIX IPOLECCOB: YEpPE3 3aJJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTy OT Oojiee XoJIogHOTO Tena K Oosee Harpetomy 0Oe3 kommencanuu (Kiaysumyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIIOJIb30BAaHUs TEIUIOBBIX ABUTrareneil. TemioBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnuecKkre yCcTpOMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: XOJOJUIBHUK, KOHIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTraTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMIeparyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILJIOBOIO HAcoca,
YTUIN3alus OMOOPraHUYeCKOro TOTUIUBA JUIS BEIPAOOTKH «TETIOBOM U 2JIEKTPOIHEPrUU.

emoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYecKOM pacIIMpEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YJENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomneroTepHbie MO1€IM TEIIOBBIX JBUraTENCH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenue ynenbHOU TEMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3U DHEPTMM MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIIEPATyphl
KHIIEHHUS KUJKOCTEN.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne u KOHJeHcanus. VcrmapeHue W KuIleHHe. YJenpHas TemsoTa
napooOpa3oBaHUsL.

HacepliienHple ¥ HeHachllleHHbIE Mapbl. KadecTBeHHas 3aBUCHMOCTb IUIOTHOCTH H
JIaBJICHHs] HACBHIIIEHHOTO Mapa OT TeMIepaTyphl, X HE3aBUCHUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCMMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS B )KUKOCTH.



Brnaxxnoctb Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépmoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
[TnaBnenue u KpucTayuM3anus. Y aenbHas TerioTa miasneHus. CyOnumarus.

Hedopmaruu tBEpAOro Tena. Pactskenuwe u cxartwe. Crosur. Monyns FOnra. Tlpenen
yInpyrux nedopmaruii.

TennoBoe pacHMpeHue KUIKOCTEH U TBEPABIX TeJ, 00BEMHOE U JIMHEWHOE pacCIIupEHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWU YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeobpazoBanue sHEprun B (pa30BBIX MEpexoax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsHKeHHE. KOA((UITMEHT MOBEPXHOCTHOTO HATsDKEHUs. KamuuispHbie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

Texnuueckne ycTpoilcTBA M TEXHOJOTWYECKHE IMPOLIECCHI: KUAKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie siBneHusI.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yuenune cBOWCTB HACBHILIEHHBIX M1apOB.

N3mepenue abCoOTHOM BIaXKHOCTH BO3[yXa U OIICHKA MAacChl NapOB B IOMELICHHH.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUS.

Namepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DnekTpu3anus Tea U e€ MpOsIBICHUs. DIEKTpUYECKU 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apsanoB. IIpOBOJHUKM, IUAJIEKTPUKH MU MOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiictBre Ha 3lIeKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpudeckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTPUYECKOro 1nost. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3NEKTPOCTATHYECKOTO MOJsl. Pa3HOCTh MOTEHUMATIOB M HANpPSKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenuman
ANEKTPOCTaTUUeCKOro mojisi. CBs3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUHUATIOB s
JIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOIHOTO, TaK U HEOJHOPOIHOTO).

[IpuHUUN Cyneprno3uIuu IEKTPUYECKUX MTOIEH.



[Tone Toweunoro 3apsga. Ilone paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpPHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl 1uHUN HAIPsLKEHHOCTH 3TUX MOJIEN M SKBUIIOTEHIMAIBHBIX [IOBEPXHOCTEH.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIM3IEKTPUKY B JIEKTPOCTATUYECKOM I10JIe. J(ManeKTpruyeckas IpOHUIIaEMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamienpHoe  coenuHeHHe  KoHAeHcaTopoB.  IlocnenoBarenpHOE — coequHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE 3JIEKTPOIpruO0OpoOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCeTpoiCTBO M MPUHIUIT JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPHKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoiCTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus AMEKTPUIECKOro MOJIs 3apyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pa3psiika KOHIAEHCAaTOpa Yepes3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

O1ieHKa CHJT B3aMMOACHCTBUS 3apsSHKEHHBIX TEI.

Habmonenue npeBpalieHust SHEPTruu 3apsKEHHOTO KOHJIEHCATOpa B HEPTUIO M3ITyYeHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHAECHCATOP.

Pacnipenenienne  pa3HOCTM MOTEHUUATIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psaa KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsoxenne U u DJIC €.

3akon OMa Juid ydacTKa Lenu.

DNEeKTpUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJIHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IONEPEYHOr0 CEYEHUs. YJeNbHOE CONPOTUBIICHUE
BEIIECTBA.

IlocnenoBarenpHOE, MNapauIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux nenei. [lpasuna Kupxroda.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBass MOIIHOCTD, BBIJIENIIEMAast HA PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA ToKa. 3akoH OMa Juid TNOJIHOU
(3aMKHYTOM) 3JIeKTpUUecKoil enu. MoITHOCTh UCTOYHMKA ToKa. KopoTkoe 3ambIkaHue.

KoHnpaeHncarop B Lienu NoCTOSIHHOTO TOKa.

TexHuyeckne yCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETYHK IEKTPUUECKON IHEPTHUH.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKEHUS] JIS  PE3UCTOpa, JIAMIIbI
HaKaJIUBaHUs U CBETOIHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS HUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

UccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHHME TalbBAaHUYECKOTO SJIEMEHTA U OILICHKA
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenmHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaxmuxkym.

HccnenoBanue cMeaHHOTO COCTUHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HaKaTUBaHUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne D/1C u BHYTpEHHETO COMMPOTUBIICHHUS] ICTOYHUKA TOKA.

Hccnenoanue 3apucumoct 3/1C rabBaHNYECKOI0 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckass MNPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOIUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCHUMOCTh  COMPOTHUBIIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLHUALUSA. DIEKTPOIIU3.
3akonsl Dapanest 114 3IEKTPOJIN3a.

DJeKTpUYecKril TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
Paznuynble THIBI caMOCTOSTENbHOTO pa3psaa. Monuus. [lnazma.

Texuuyeckne yCTpOWCTBa U MPAKTUYECKOE TPUMEHEHHUE: Tra3opa3psiiHble JIaMIIbL,
AJIEKTPOHHO-JTy4eBasi TPyOKa, MOIYIPOBOAHUKOBBIE MPUOOPHI: AUOMA, TPaH3UCTOP, (HOTOAMOT,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMIABKA AIOMUHHUSA, AJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAJIJIOB U TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, npAKMUKyMm.

Habmonenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.



Du3uyecKHil MPAKTUKYM.

Crnioco0b1 n3MepeHus PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHHd  (usmueckux BenuuuH. OleHKa TpaHuUI]
IIOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax « Y4eHUYEeCKUi 3KCIIEPUMEHT, J1abopaTOpHbIe pabOThI, IPAKTUKYM»).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCHEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIbHbIE
puoopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiieHne cucteMbl ypaBHeHui. Jluneilinas QyHkuus, mapaboua,
runep6oa, ux rpaduky u cBoiicta. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TemaoooMeH
KUBBIX  OPraHU3MOB,  TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KalWUISIPHBIE SIBJICHUS B IPUPOJIE, JEKTPUUECKHE SABICHUS B )KUBOW MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBa,
MOJIIpHasl Macca, MoJIydeHHe HaHOMATepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TeEJl, KUIKOCTEH U
ra3oB, OJKHJKHE KPHUCTaUIbl, DJEKTPUYECKUE CBOMCTBA METAJJIOB, 3JEKTPOJUTHUYECKAS
JMCCOLMALUS, FAJIbBAHUKA, SJIEKTPOHHAs! MUKPOCKOIIHSL.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUH C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET CYXOIro U
KHUJIKOTO TpPEHUS B TEXHHUKE, CTAaTMYECKHME KOHCTPYKUMHU (KpOHIUTEHH, pemérdarsle
KOHCTPYKIIMH), UCIIOJIb30BAaHHE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (FHPOCKOI, BOJOMET
U JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJIOJIWJIBHUK,
KOHJMLMOHEP, TEXHOJIOTUM TIOJIYYeHHs COBPEMEHHBIX MaTepuajioB, B TOM  4YHCIE
HaHOMAaTepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JaMIIbI, HOJIYIPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anMojencTBae MOCTOSTHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarHutHOE ImOJIE.
Bekrop marauTHOM MHAYKUMU. [IpUHIUI Cyniepno3uLy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
UHIYKLNN.

MarsnuTHOe 1oJe NMPOBOJAHUKA C TOKOM (TPSAMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OmBIT Dpcrena.

Cuna Amniepa, €€ HarpaBJIEHHE U MOJYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. J[BWKEHUE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoE€ noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA U TEXHOJOTHYECKUE IPOIECCHl: MPUMEHEHHE MOCTOSIHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEeMEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHMI MarHUTHOW WHIYKUMM TIOJS JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue aBuKeHUs Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHnunm efcTBUS IEKTPOU3MEPUTEIHLHOTO TPUOOPA MATHUTOAIIEKTPUUECKOU CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SBnenue snexTpomMarHutTHOoM uMHAykuuu. [loTok BekTOopa MarHutHOM uMHAykuuu. DJC
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHOW MHAykuun Dapanes. BuxpeBoe 31eKTpUYECKOE TMOJIE.
Toku Dyko.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTMBHOCTM B LENU TOCTOSHHOTO TOKa. SBieHue
camonHAykiuu. IJIC caMOMHAYKIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECChl: HWHAYKIMOHHAs II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

emoncmpayuu.

Habmonenue siBIeHUs 3J€KTPOMAarHUTHON UHTYKITHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKOMHM OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu 3/IC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHUs CHJIbI TOKA B
LIETIH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Ornpenenenre UHAYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue sBI€HUS CAaMOUHIYKIIUH.

COopka Moenu 2NEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHMSI.

lapmonnueckue  konebanus. KuHemarndeckoe W~ JUHAMHUYECKOE  OIHCAHHE.
DHepreTuyeckoe oOmucaHue (3aKOH COXpaHEHUs  MEXaHW4eCKoW dJHeprum). BwIBOJ



JTUHAMUYECKOTO  OMHMCAHUS TApPMOHUYECKUX KOJEOAaHMM M3 WX JHEPreTHYECKOro U
KHMHEMATUYECKOTO OTTUCAHUSI.

Ammuntyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYIBI KOJICOAHWI MCXOMHOW BEIMYUHBI C
aMIUTUTYAaMU KoJIeOaHui e€ CKOPOCTH B YyCKOPEHUSI.

[lepuon u yactoTa kosebanuii. [lepuoa Manbix cBOOOIHBIX KOJIEOAHUNA MAaTEMaTUYECKOTO
MasTHUKA. [lepruoa cBOOOIHBIX KOJIEOaHUM TIPYKUHHOTO MasSTHHUKA.

[lonsitue o 3aryxarommx KojeOaHusx. BreiHykIneHHble KoneOaHus. Pesonanc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pE30HAHCHOM KpUBOU. ABTOKOJIEOaHNUS.

TexHuueckre yCTpONCTBA M TEXHOJIOTMYECKHE TPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MY3BIKQJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoaebaTenbHOro JBUKEHHUSL.

HaGnronenne He3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIEOAHW Ipy3a HA HUTH OT aMIUTUTY/IBI.

HccnenoBanue 3aTyxamomux KojaeOaHUN U 3aBUCUMOCTU Teproia CBOOOHBIX KoJIeOaHUit
OT COIPOTHUBJICHHUSI.

WccnenoBanue konebaHMil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMHUpOBaHUs
Ipe/ICTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanne BEIHYKIEHHBIX KOJIEOaHUH.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue neproia CBOOOTHBIX KOJICOaHUH HUTSHOTO U MIPY)KUHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB JABUKEHUS TeJa B X0J1e KoJIeOaHHM Ha yIIpyroM MojBece.

W3ydenue nBUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHummuole Koedanu.

KonebatenpHbiii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJICOAHWUS B HICATHBHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYIOM CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JeKTPOMarHuTHble KosieOaHHWs. BBIHYXIEHHBIE DJIEKTPOMAarHUTHBIC
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HAMpsHKEHUS MPU pa3IudHOl (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouanbHbIN epeMeHHbIN TOK. Pe3nucTop, KoHAEHCaTOp M KAaTyllIKa UHAYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsbKeHUH.

Wneanvubiii Tpanchopmatop. [IpousBoacTso, nepenada U moTpedlieHUE AIIEKTPUUYECKON
SHEpPruMu.

DKOJIOTUYECKUE PUCKHU TPU MPOU3BOACTBE 3IEKTpO’HEpruu. KynbTypa HCIOIB30BAHMS
AJIEKTPOIHEPTIUHU B TOBCEIHEBHOM )KU3HU.

TexHuueckre yCTpONUCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: AJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHUM OT MHIYKTHBHOCTH U éMKOCTH KOHTYpa.

OcmorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHU.

I'enepaTop He3aTyXarOIMKUX dJEKTPOMATrHUTHBIX KOJIeOaHUH.

Mogenb 31eKTpOMarHUTHOTO reHepaTopa.



BrIHyXIeHHBIE CHHYCOUIAIbHbIE KOJIEOaHMUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3oHaHc npu 1ociieJ0BaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb IMHUY 3JIEKTPOIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenne tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBMSI MX paclpocTpaHeHus. llomepeuHble M MpPOJOJIbHBIE
BoJHbI. Ilepuona, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIlymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHS 3JEKTPOMarHUTHBIX BOJIH. B3anmHuas
OpHEHTAIIMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTpPaXeHUE, MPEeJIOMIICHHE, MOoJIIpU3alus,
uHTepdepeHus U 1udpakuus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHKIBI pagroCBs3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M NMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTBHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

emoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTD JJIUHBI BOJIHBI OT YaCTOTHI KOJIE€OaHUIA.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Jupakiiii MEXaHHUYECKHUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPUMEHEHHE.

Habmronenue cBsI3u T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM W YacTOTOM
KoJieOaHuH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

OOHapyxeHne HH(PAKPACHOTO U YIbTPa(UOIETOBOTO U3TydSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3y4yeHne napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OJAHOPOIHOM cpene. Jlyy cBera. TodeuHbI
HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3akOHBI OTpaxeHHs cBeTa. IlocTpoeHune n300pa)keHH B MJIOCKOM
3epkasie. Cepuueckue 3epkaia.



[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomwiieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATHYECKOIO CBETA 4Yepe3 IpaHully pasjeia
JBYX ONITUYECKUX CPEN.

Xon myueii B mpusme. ucnepeust ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHEE OoTpakeHHe. [IpenenbHbIN yroJl OJHOIO BHYTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JHH3BL. ToHKass mmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHUJIa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cleprudeckoit
JIMH3bI OT €€ F€OMETPUH U OTHOCUTEJILHOTO MOKa3aTessl IPeIoMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jty4ya, IpOIIEAIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ rJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n3o0pakeHUI TOYKMA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONIUX JIMH3AaX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpematomas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonmnoBas omntuka. WHrepdepennus cBera. KorepeHTHbIE UCTOUYHHUKHU. Y CJIOBUS
HaOMIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprmMeps! kitaccuyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUSI TIIaBHBIX
MaKCHUMYMOB MpH MaIeHUd MOHOXPOMaTHYECKOTO CBETa Ha AU(PPAKLUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoHCTBA M TEXHOJOTMUYECKHE TPOLECCH: OYKH, JIyNa, MEPUCKOIL,
¢doToanmapar, MHKPOCKON, MPOEKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKa, TU(GPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Ha6nrogenue momHOro BHYTPEHHETO OTpaykeHus. Moellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiium crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBera.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiuinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusauu cBeTa.

[IpuMeHeHne noassporuI0B i U3YyUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS OT BellecTBa (Ha MpUMeEpe KHUIKUX
JUH3).

N3mepeHne poKyCHOTO pacCTOSHUS pacCeUBAIOIINX JIHH3.

[Tomy4yeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tomy4yeHue n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHIINH U MOJSPU3ALUU CBETA.

W3ydeHne nossipusannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue nuTephepeHIny Ja3epHOro U3IYYEeHUs Ha IBYX LIEIIsX.

Habmonenue nucnepcuu.



Habmonenue u ccnenoBanne AUPPaKIHOHHOTO CIIEKTpA.

H3mepenue 1iHbI CBETOBOM BOJIHBI.

[Tomy4yeHnue criekTpa U3Ty4eHHs CBETOIMO I IPH MOMOIIHX AU(DPAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHuibl MPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCUTEJIHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpasoBanust  Jlopenua.  Yciosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHM U COKpallleHHE
JUTHHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENITUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE HMPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPIUM PEJIATUBUCTCKUX yacThll (o QoTtorpadusm TpekoB
3apsOKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgea 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-6071H0801 0yaiu3m.

PaBHOBecHOE TemoBOE W3NMydeHHE (M3IydeHHE aOCOJIIOTHO 4YEPHOTO Tejia). 3aKoH
cmemenus: Buna. ['unoresa I[1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akoHbl poTodddekra. YpaBHeHre DHHIITEHHA
st potorddexra. «KpacHas rpanuiay dhotodrddexra.

JlaBneHue cBera (B YacTHOCTH, MJAaBJICHUE CBeTa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
a0COJIIOTHO OoTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BonnoBeie cBolicTBa wactull. Bosubel ae bpoitns. JlnnHa BoiHbl ne bpoitns u pazmepsl
00JacTH  JIOKaJW3alMKM  JBWXKYIIEHCS  4acTuibl.  KopmycKynaspHO-BOJTHOBOW — JTyaJIU3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crnenunduka usmepenuii B Mukpomupe. CooTHoOIIEHUST HeonpenenéHHocten [ eiizenbepra.

Texuuueckre ycTpoicTBa M TEXHOJIOTHUYECKUE IMPOLIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
(boTOIaTUUK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIUO/I.

emoncmpayuu.

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS TOJYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

Uccnenosanue doropesucropa.

N3mepenue nocrosHuo# [Tnanka Ha ocHoBe uccienoBanus hotospdexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO OT HAIIPSHKEHMUSI.

Tema 2. @usuka amoma.

OnbITHI MO UCCNEAOBAHUIO CTpOoeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

IToctynatsl bopa. M3nydenue u noriouieHne (GOTOHOB MPHU MEPEXOJe aToMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOu.

Bunpl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0po/Ja.

CrioHTaHHOE M BBIHYXKICHHOE HU3JlyueHHue cBeTa. Jlasep.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOILECChl: CHEKTPaJbHBIA aHAIU3
(ciekTpockoM), Ta3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.



Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIIMX YACTHULL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmoienne TMHEHYaToro CreKTpa.

HccenenoBanue criekTpa pa3peXEeHHOI0 aTOMapHOIr0 BOJOPOJA UM M3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Duszuka amommnozo A0pa u 31eMeHMApPHbLIX YACHUY.

Hyxnonnas mozgens sanpa ['eiizendepra—MBanenko. 3apsin siapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anb(a-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
H3JIy4CHHE.

3aKkoH paJuMoOaKTHUBHOTO pacnaga. PaguoakTtuBHble wH30TOmbl B mpupone. CpoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTECTBEHHBIN
¢don uznmyuenus. [Jozumerpus.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.

Anepusle peakuuu. Jlenenne wu cunHte3 snep. SAnepHsie peaktopbl. IIpoGiemsl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHS  SAEPHOU
SHEPIeTHKHU.

MeToas! perucTpaluy U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, ME30HBI U JIENTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOJENb aJpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TEMHas Matepusi U1 TEMHAs SHEPTHSL.

EnuncTBO (hr3mveckoit KapTHHBI MHpA.

TexHuyeckre yCTpoOMCTBa M TEXHOJOTUYECKUE TPOIIECCHI: T03UMETP, kKamepa BuiibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMHass OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA ¢ UCHOIB30BAHUEM J03UMETpA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pa3znen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPUZUKH.

Ortanbl  pa3BUTHS  acTpoHomMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUYCHHE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSICHEHHS] MIPUPOIBI KOCMHYECKUX
00BEKTOB.

Meroasl acTpoHOMHYECKUX HccieqoBaHU. COBpPEMEHHBIE ONTUYECKHE TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bl, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHia v 3BE37.

3BE3/1bI, MX OCHOBHBIE XapaKTEpPUCTHKU. Jluarpamma «CHEKTpaJbHBIA KJIacc —
CBETUMOCTBY. 3BE3/IbI IVIABHOM NOCJIEOBATEIBLHOCTU. 3aBUCHUMOCTh «MAacCa — CBETUMOCTBY IS
3BE3] TIVIABHOM  IIOCJIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbBIE
MIPECTABICHMSI O IPOMCXO0KAEHUH U 3BoMoLUK CoJHIA U 3BE3]. OTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxenne CoisHua B I'anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbousbmioro B3peiBa. PennkroBoe usinydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HabGmiomenuss  3BE3mHOTO HebOa  HEBOOPYKEHHBIM  TJAa30M € HCIOJIB30BAHHEM
KOMIBIOTEPHBIX NPUJIOKEHUH JUIS  OINpeleseHUs] TMOJOXEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBEpHOI0 MOJIyIIapHsl U IpKUE 3BE3bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3mMepeHus: GU3NIECKUX BEIWYHH C MCIIOJIF30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE W
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (u3mueckux BenuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKa NMPEATIOKEHHBIX THIOTE3 (BBHIOOp M3 padOT, ONMMCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4eHU4EeCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

O06o0maronee noBTOpeHMe.

O6oOmmenne ©  CUCTEMATH3alMs  COJEpXKaHUS — pa3lielioB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHamuKay, «KoyneGaHus U BOJHBIY,
«OCHOBBI ClleLMATbHOW TEOPUHM OTHOCUTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTbI
ACTPOHOMHUH U aCTPOPHUIUKI.

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMpa, 3HAYEHUE ONMCATEIIBHOW, CHUCTEMaTU3UPYIOLIEH,
00BSACHUTENBHON U IPOrHOCTHYECKON (PyHKIUIM (pu3nUeckoi Teopuu, poib HU3NUECKON TEOpUHr
B (hOpMUPOBAHUH TIPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UUECKON KapTHHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJICTABICHUN O PUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriay0iaéHHOTO ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YUETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule NOHAMUA, C6A3AHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TeOpwsi, HaOII0JIEeHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHHM, U3MEPUTEIIbHbBIE
puOopHI, G POBast J1adbopaToOPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIAECTBO. Bekropsl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku mogo6us TPEYroJbHUKOB, OMPEIeICHHE MIIOMAAN INIOCKUX QUryp U 00bEMa Ted.

Buonozus: snexktpuueckue SIBICHUS B KUBOW MPUPOIE, KoJieOaTeIbHBIE JBIKEHUS B
KUBOW  MPUPOJE,  DKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOIHEPTHH,
ANIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEeH Cpebl, YIbTPAa3BYKOBas [IUAarHOCTHKa B
MEJIMLIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpo€HHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

TI'eozpaghua: marauTHBIE TONIOCA 3€MIIM, 3aJI€KW MArHUTHBIX pyad, GOTOChEMKA 3€MHOM
MOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, JIEKTPOMAarHuTOB, JIEKTPOABUTaTENb
SlkoOm, TreHepaTop TMEPEeMEHHOTO TOKa, WHIYKIMOHHAs Ie€4b, JIMHUU dJEeKTpolepenad,
ANIEKTPOJABUTATENb, pajaap, paaAuONpPUEMHUK, TeENeBU30p, aHTeHHa, Tenedon, CBY-meusp,
yIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHUKE, MPOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJiHeyHas 6atapesi, CIyTHUKOBbIE PUEMHHUKH, SJepHasi JHEPreTHKa U HKOJOTHYECKUE aCIEeKThI
€€ pa3BUTHSL.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA I[IPOI'PAMMBI 110 O®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThHI OCBOCHHS yueOHOTro npeameTra «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciIupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PealM3allid OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIHHON JACATEILHOCTH, B TOM YHCJIC B YACTH:

rPakIaHCKOT0 BOCTIMTAHUS

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUSCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEMN;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIlIH;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAILHBIMA HMHCTUTYTAaMH B COOTBETCTBHU C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHMS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPakTaHCKOHN HICHTUYHOCTH, MATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

e chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

® CMOCOOHOCTh OLIEHUMBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJA B IOCTPOCHHUE YCTONYUBOTO OYAyIIEro.

3CTETHYECKOr0 BOCIIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4yHOrO TBOPYECTBA,

MPHUCYIIETO (PU3NYECKOM HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam mpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHMIO M CaMO00Opa30BaHUIO B 00nacTu (pu3mkKu
Ha IPOTSKEHUU BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JAaHUPOBAaHUE U OCYIIECTBICHUE NEHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

® paciIMpeHHe ONbITa JAEATEIHHOCTH OJKOJOTHYECKOW HAMpaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAHME LEHHOCTH HAy4YHOH JEATENIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyYCHHS
(GU3UKH ~ OCYIIECTBIATH  MPOEKTHYIO U MCCIEJOBATENbCKYIO  JESITEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSITEIEHO (POPMYIHPOBATh U AKTyaIM3HpPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NIPOTUBOpPEUMS] B pPacCMaTpUBAeMbIX (PU3MUECKUX
SBJICHUAX,

pa3pabaThiBaTh TIUIAaH pEIICHHS MNpoOJeMbl ¢ Yy4ETOM aHalM3a MMEIOIINXCS
MaTCpHUAJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB;

BHOCHUTBE KOPPEKTUBEI B JCATCIbHOCTh, OLICHNBATE COOTBETCTBUC PE3YIbTATOB LECIIAM,
OLIEHUBATh PUCKU MOCIEACTBHI JAESITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSAX pPEaTbHOr0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOC MBIIIIJICHUEC ITPU PCIICHWHN )KU3HCHHBIX HpO6J'IeM.

Ba3oBble ucciienoBarebCcKHe NelCTBUA

BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU MOHITUSMHU U METOJaMH (hU3HIECKOM
HayKH;

BIIQJIETh HaBBIKAMU y4eOHO-HMCCIIEIOBATEIILCKOM W TPOCKTHOM JIEATENILHOCTH B
obmacti (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB pemeHusT 3anad (PU3MYECKOro COJCpKaHUs, TPUMEHCHHUIO DPa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMHU JICSITEIHHOCTH 110 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX CHTYALUSAX, B TOM YUCIIC IPU
CO3/ITaHUHU Y4EOHBIX IPOCKTOB B 00J1aCTH (DHU3UKH;

BBISBJISATh TIPUYUHHO-CIICIICTBEHHBIC CBSI3W W aKTyalM3HpOBATh 3a/iady, BBIIBUTATH
TUMOTe3y € PpelICHUs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa  CBOMX
YTBEPIKJCHUH, 331aBaTh MIApAMETPhl M KPUTCPUH PEIICHHSI,

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTHYCCKH
OIICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIOBHSIX;
CTaBHTh U (OPMYIUPOBATH COOCTBCHHBIC 3314l B 00Pa30BaTEIILHON JIEATEILHOCTH, B
TOM YHCJIC IPU U3yYCHUU (DUBUKH;

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHUBATh IIPHOOPETEHHBIH OTIBIT,

YMETb NEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIbBHbIE TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BJIAJICTb HABBIKAMU  TTOJIYYCHUS I/IHq)OpMaI_II/II/I (I)I/IBI/ILICCKOFO COACPIKAHUA U3
HCTOYHUKOB PpPa3HbBIX THIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IIOUCK, aHaJIu3,
CUCTCMATU3allUI0O W HHTCPIIPETAIUIO I/IH(I)OpMaI_II/II/I Pa3jiMdYHbIX BHUIOB U (I)OpM
NIpCACTaBJICHUA,



OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIL30BAaTh CpeI[CTBa I/IH(bOpMaL[I/IOHHBIX 158 KOMMYHI/IKaI_[I/IOHHBIX TeXHOJ’IOI‘I/If/'I B
peH_ICHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHbIX nu OpF AHU3AIIUOHHBIX 3a1a4 C
cobmroneHneM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepekeHnsi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX QopMmarax Cc yd&€Tom
Ha3HA4YeHUS WHQPOPMALUU W MEJIEBOM ayIWTOPHUH, BBHIOMpas ONTHMAIbHYIO (opmy
HpeI[CTaBJ’IeHI/IFI 151 BI/I3yaJII/I3aIII/II/I.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

OCYIIECTBJISITh OOIIEHNE HAa ypOoKax (PM3UKU U BO BHEYPOUHOU JCSITEIHHOCTH;
pacro3HaBaTh NPCANOCBIIIKHA KOH(i)J'H/IKTHI)IX chyaquI U CMATYaTh KOH(i)J'II/IKTI)I;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;
BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBUN C yUETOM OOLIUX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

INpUHUMAThL LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHHU30BBIBATH W KOOPAWHHUPOBATH
JNEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBIIATH IUIAH JCHCTBUN, pacmpenessiTh pPoJid C
y4€TOM MHEHHMH Yy4aCTHUKOB, 00CYX/1aTh Pe3yabTaThl COBMECTHON pabOTHI;

OLCHUBATh KA4YC€CTBO CBOCI0 BKJIaJa MW KaXJI0ro ydJaCTHHKa KOMAaH/Ibl B O6HIHI>1
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeasaraTb HOBbIE MPOEKTHI, OLEHUBATH UJIEU C MO3UIMH HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETUUYECKOE TOBEACHHUE B PA3JIMYHBIX CHUTYalLUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eliCTBHS
Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITCIBHOCTh B 001aCTH (U3UKU U
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (DOPMYITHMPOBATh COOCTBEHHBIC 33]1aUH;
CaMOCTOSITEIPHO COCTABJIATH IUIAH PEIICHUsI PACYETHBIX M KAYECTBEHHBIX 33J1a4, IUIaH
BBITIOJTHEHHUST TIPAKTUYECKON PabOThI ¢ YUETOM HMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacimupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JTMYHBIX MIPEANIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
perieHue;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBAaTh (POPMUPOBAHHUIO U TMPOSIBICHUIO JPYAULMUA B 00IMacTu (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBLI B ACATCIBHOCTh, OICHHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LECIISAM;

BJAaJIETh HAaBBIKAMH I103HABATEIbHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHd COBCpUHIACMbBIX
JIEMCTBUI U MBICIIMTEIIbHBIX MponecCcoB, UX PE3yJjJabTaTOB U OCHOBaHHﬁ;

HCIIOJIb30BAaTh HpI/IéMBI peq)J'ICKCI/II/I AJIs1 OUCHKHU CUTYAllUH, BH60pa BCEPHOT'O PCIICHU,
YMCThb OICHUBATL PUCKU 1 CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 X CHUKCHUIO,
NPpHUHUMATL MOTHUBBI U apTYMCHTBI APYI'UX IMPU aHAJIN3C PE3YIJIbTATOB ACATCIBHOCTH,
NpUHUMAThH C66${, noHuMas CBOM HEAOCTATKH U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mporecce MOCTHXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI MO (DU3HKE s
YPOBHSI cpeHero o0miero o0pa3oBaHus y 00ydJalOMIMXCsl COBEPIICHCTBYETCSI SMOLIMOHAIBHBIN
WHTEJUICKT, IPEATNOoIararoimi cpoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHJCTH HAINPaBIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU Chepshl,
OBbITh YBEPEHHBIM B Ce0€;

CaMOPETYIMPOBAHUS,  BKJIIOYAIOMIETO  CAaMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTh  QJANTHPOBATBCI K
OMOIMOHAJIIBHBIM U3MCHCHUAM U ITPOABJIATH FI/I6KOCTB, OLITH OTKPBITBIM HOBOMY,
BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIDKEHHUIO IENU U YCIIEXY,
ONITUMU3M, MHUIUATHUBHOCTb, YMCHHC HeﬁCTBOBaTB, UCcxoas u3 CBOUX BO3MO)KHOCT€I\/'I;
OMIIATHH, BKIFOYAIOMIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIFHOE COCTOSIHHE JIPYTHUX,
YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOMICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYAaIOIIUX CIOCOOHOCTD BBICTpanBaTb OTHOUICHUA C
JIPYTUMU JIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

[NPEAMETHBIE PE3VYJIbTATEI

K koHmy oOyuenust B 10 knacce npenMeTHBIE Pe3yabTaThl Ha YriayOJIEHHOM YPOBHE TOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

MMOHUMATh pPOJIb (U3UKH B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOH, DKOJOTHYECCKOM,
COLIMANIFHOM M ATHYECKOU cdepax AEsITeNbHOCTH YeJOBEKa, POJib U MECTO (DM3UKH B
COBPEMEHHOU HAay4HOU KapTHHE MHpa, 3HA4YCHUE OIMCATENIBHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckon
TEOPUU — MEXAHUKHU, MOJIEKYJISAPHOU (U3MKU U TEPMOJUHAMHKH, POJib (PU3MUECKOU
Teopuu B GOPMUPOBAHUHU MIPEJICTABICHUN O PU3NYECKOM KapTUHE MHPA;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U IPOLECCOB
(sBHeHMIT): MHEpIMAIbHAS cUcTeMa OTcuéTa, abCONIOTHO TBEPAOE TEJN0, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE [BHKEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO YIpyras
negopmarusi, aOCOMOTHO YNpPyroe U abCOJIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJEIU
ra3a, KUJIKOCTH U TBEPAOTO (KPUCTAIUIMUECKOTO) Teja, MACANbHBIM Ta3, TOUYCYHBIN
3apsif, OJHOPOIHOE AIEKTPUUECKOE T0JIE;

paznuyath yciaoBHs (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOlmui XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB M OTPaHHUYEHHOCTH
WCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATh MEXAHUYECKUE TPOIECCHl U SIBICHUS, HCHOJIb3YS
OCHOBHBIE TOJIOKEHHSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUKEHHS, (OPMYNbI KHMHEMAaTUKU PAaBHOYCKOPEHHOTO IBIKEHHS, MPeoOpa3oBaHUs
lanuness anms  CKOpocTH M TepeMelIeHHs, 3akoHbl HbIOTOHA, TPHUHIMUII
OTHOCHUTENBHOCTH [anuies, 3aKOH BCEMHUPHOTO TSTOTEHUs, 3aKOHbl COXpaHEHUs
UMITyIbCA M MEXaHWYEeCKOW DJHEpPruu, CBs3b paboOThl CUJIBI C HW3MEHEHUEM
MEXaHUYECKON DJHEpPruM, YCIOBUS paBHOBecHs TBEPAOTO Tena), NpPU OTOM
WCIIOJb30BATh ~ MAaTEMaTHYE€CKOE  BBIPAKEHUE 3aKOHOB, YKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IIpeoOpa3zoBanuii ["anumes, BTOpOTo U TPEThEro
3aKkOHOB HbIOTOHA, 3aKOHOB COXpPAaHEHUSI UMITYJIbCA U MEXAaHUUYECKOW SHEPTrUu, 3aKOHa
BCEMUPHOTO TSATOTEHUS;



aHAJM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCH U SBJICHUS, UCHOJb3Ysd OCHOBHBIC
nosiokeHust MKT © 3akoHBI MOJNEKYJISAPHOW (HU3MKHM M TEPMOJMHAMUKH (CBS3b
JTABJICHUS UJICAJIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPrue TeIIOBOrO JBHKECHUS
U KOHIIEHTpAlMel €ero MoJIeKyJ, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpEAHEH
KMHETUYECKOM DSHEpruer TEIUIOBOrO JIBWJKEHUS €ro 4YacTHLl, CBS3b JIaBJICHUS
UJEAIbHOTO Ta3a C KOHLEHTpalued MOJIEKYJ]l U €ro TeMIepaTypoil, ypaBHEHHUE
MenpeneeBa—Knaneiipona, IepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHMS
SHEPrud B TEIUIOBBIX MpoOlleccax), IMpPU OTOM HCIOJIb30BATh MaTEMaTHYECKOe
BBIPKEHUE 3aKOHOB, YKa3blBaTh YCIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHjeneeBa—
Knaneiipona;

AQHAJIM3UPOBATh M OOBSACHATH DJIEKTPUYECKHUE SIBICHUS, MCIOJIb3ysd OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXpaHEHHs AIEKTPUUYECKOro 3apsja,
3akoH  KynoHa, NOTEHIMaIbHOCTb  3JEKTPOCTATHUECKOTO  MOJIA,  HPHUHIIMII
CYNEPIO3UINH IIEKTPUUYECKUX MMOJIEH, IPU ITOM YyKa3blBasl YCIOBHSI MPUMEHUMOCTHU
3akoHa KynoHa, a Takke MpakTUYECKH BaKHbIE COOTHOILIEHHSA: 3akoHbl Oma s
Y4acTKa LENU U JUIsl 3aMKHYTOM JIEKTPUYECKOM 1enH, 3akoH /Lxoynsa—JIeHna, npasuia
Kupxroda, 3akonsr @apasest 1yist S7IE€KTPOIH3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHMSI, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbI, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KUHETHYeCKas SHEeprusi, MexXaHudeckas SHeprusi, padora
CWJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YHOPYrOCTH, CHJIA
TPEHUsI, MOIITHOCTbh, DHEPTHUS B3aUMOJACUCTBUS Tela ¢ 3eMiIE BOMM3U €€ TTOBEPXHOCTH,
SHEeprusi ynpyrou pgegopManuu MPYKUHBL, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAS
TemIeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrus HJI€aIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIEabHOTO ra3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KII[I waeanbHOro TEMJIOBOTO MABUTATENSA; AJIEKTPUUECKOE TI0JIe, HAMpPSKEHHOCTh
ANEKTPUYECKOTO IMOJIsl, HAMPSKEHHOCTh IMOJISI TOYEUHOIO 3apsifa WINA 3apsKEHHOIO
mapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOrO IOJIsI, pa3HOCTh
IMOTEHIMAJIOB, JJIEKTPOJBIKYIIAs CHJIA, CHJA TOKA, HAINpPSHKEHUE, MOIIHOCTh TOKAa,
JNEKTpUYEcKasi €MKOCTh IUIOCKOIO KOHJIEHCATOpa, CONPOTUBIIECHUE Y4YacTKa LIENH C
MOCJENAOBATEbHBIM M NApaJUICbHBIM ~ COCAVMHEHUEM  PE3UCTOPOB,  SHEPIHUs
3NEKTPUUECKOTO IOJIsI KOHACHCATOPa,;

OOBSACHATH OCOOCHHOCTH TpPOTEKaHWs (U3NYECKUX  SBJICHUNH: MEXaHHYECKOe
JNBUKEHHUE, TEIUIOBOE JBWKEHUWE YACTHUIl BEIIECTBA, TEILUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBMKeHHe, Tuddy3usi, UCTIapeHne, KUIIEHUEe U KOHICHCAIUs, TUIaBlICHUuE
W KpUCTAUIM3alUs, HAOpPaBICHHOCTh  TEIUIONEpENaud,  AJIEKTpU3auus  Ted,
SKBUIIOTEHI[MAIBHOCTb IOBEPXHOCTH 3apsKEHHOTO MMPOBOIHUKA;

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (DPM3MUECKON BEIMYUHBI OT APYroil ¢
WCIIOJb30BAHUEM IMPSAMBIX HM3MEPEHUM, MpPU HSTOM KOHCTPYMPOBATh YCTAaHOBKY,
(ukcupoBaTh pe3yibTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTeW HM3MEpPEHUH, AenaTh BBIBOJBI IO
pe3ynbTaTaM UCCIeI0BaHUS;

MPOBOJUTh KOCBEHHBIE H3MEpEeHUs (U3NYECKUX BEIUYUH, TMPH HITOM BBIOMpATH
ONTUMANBHBIA METOJ H3MEPEeHUs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIbHBIE
MOTPEITHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  ONBITHI 10 MPOBEPKE MPEAIOKEHHOW THUMOTE3bl: IUIAHUPOBATh
OKCMEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIH3UPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThl U JENIaTh BBIBOJ O CTATYyCE MPEIOKEHHON THIIOTE3BI;
coOmoaTh npaBuiia 0€30MacHOrO TpyAa MpPU MPOBEJCHUU HCCIEIOBAaHUNA B PaMKax
y4eOHOTO SKCIEpPUMEHTa, NMPAaKTUKyMa M Y4eOHO-MCCIIE0BATENLCKOM M MPOEKTHOM



JEATEIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTEIbHBIX YCTPOHUCTB M JIAOOPATOPHOTO
000pyIOBaHNUS;

pemiate pacy€THBIE 3aJayd C SBHO 3aJIaHHOM W HESBHO 3aJaHHOW (PU3UYCCKOM
MOJIeIbIO: HAa OCHOBAaHUHM aHaJM3a YCIOBUS OOOCHOBBIBATH BHIOOpP (U3HUECKON
MOJIeNIM, OTBEYaKoUle TpeOOBaHUSM 3a/auyd, NPUMEHSTH (OPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  TIOCTYJaThl (PM3MYECKUX TEOpUH TPH  HCIOJIB30BAHUU
MaTeMaTHYEeCKUX METOJIOB pEIICHUs 3a7ad, NPOBOIWTH pPACYETHl HAa OCHOBAHHUHU
UMEIOIINXCA JaHHBIX, aHAJTU3UPOBATh PE3YJAbTaThl M KOPPEKTUPOBATH METOJIBI
perieHus ¢ y4€TOM MOITy4eHHBIX PE3Y/IbTaTOB;

pemaTh Ka4eCTBEHHBIE 33aauH, TPeOyIoImre MPUMEHEHHs 3HAaHUHA U3 Pa3HbBIX Pa3/ieioB
Kypca (H3UKH, a TaKKe WHTErpallid 3HAaHUH W3 JPYrHX NPEAMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA: BBICTPAMBATH JIOTHUYECKYIO IIEMOYKY PACCYXJIECHHUM C OMOpOM Ha
M3yYeHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PH3UYECKUE SIBIICHUS;

WCTIOTH30BATh TEOPETUYECKHE 3HAHUS TSI OOBSICHEHHS OCHOBHBIX MPUHIIUTIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIIOTHIECKUX MPOIECCOB;

MPUBOANTH TPUMEPHI BKIIaJa POCCHICKUX U 3apYOEIKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaM3UPOBaTh W  OICHUBATh TIOCIEACTBHS OBITOBOH W  IMPOW3BOJICTBEHHOMN
NeITEeTPHOCTH 4YeJIOBEeKa, CBSA3aHHOW C (HU3MUECKHMMH IPOIECCaMHU, C TO3HIINN
9KOJIOTMYECKON 0€301acHOCTH, MpeCTaBICHAN 0 panroHaIFHOM
MIPHUPOJIOTIONF30BAHUN, a TAaKKE Pa3yMHOM HCIOJIB30BAHUU JIOCTH)KCHUH HAyKd |
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS Y€JI0BEUECKOT0 00IIECTBa;

MIPUMEHSTH Pa3JIMYHbIE CIIOCOOBI pabOThl ¢ HHMOPMAIHEH (HU3UIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TMpU 3TOM
HCIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH  JUIsl  TIOMCKa,
nepepaboTK H TPEAbSBICHUS YYeOHOWM M HAay4dHO-TIOMYJIApHOW WHMOpMAIUH,
CTPYKTYPUPOBAaHMUSI W HMHTEpPHpETaluyd HHPOpPMALMM, TOJYyYEeHHOW U3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaKk M Ha OCHOBE aHaIu3a
HCTOYHHUKA HH(OpMaLNY;

MPOSIBJIATh OpPraHU3AlMOHHBIE U  [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B IMPOLECCE BBIMOJHEHUS MPOEKTHBIX M Y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B Ipylme C HCHOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pOJIeH, MJIaHUPOBATH
paboTy Tpymmbl, palUOHAIBHO paCHpelNeNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)XJIOTO U3 YYaCTHUKOB TPVl B PEIICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymieid mnpoQeccCHOHAIbHON  NIEATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUIIs.

K xoH1y obyuenust B 11 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIUXCS YMEHUI:

MOHUMAaTh pOJb (U3UKH B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COLMaNbHON H
TUYECKOU cdepax AesTeIbHOCTH YeNIOBeKa, POjb U MECTO (M3UKH B COBPEMEHHOMN
Hay4HOU KapTUHE MUpPA, POJb ACTPOHOMUU B MIPAKTUYECKOMN ACATEIBHOCTH YEI0BEKA U
JAIbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHM,  3HAYCHUE  OIMCATEIbHOM,
cUCTeMaTH3UpYIOIei, OOBSICHUTENBHOW M MPOTHOCTUYECKOM (yHKIMHA (u3ndeckoi
TEOPUU — DJIEKTPOJAMHAMHUKH, CIELUAIBHOW TEOPUH OTHOCUTEIIBHOCTH, KBAaHTOBOU
¢u3uKy, poab GU3NUECKON Teopuu B (OPMHUPOBAHUM IPEJCTABICHUHA O (pusnyeckon



KapTUHE MHpPa, MECTO (PH3MUYECKOW KApTHUHBI MHUpPa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX IIPEACTABICHUI O IPUPOJIE;

pa3nuyath yCJIOBHS TNPUMEHUMOCTH MoOJeield (U3MYecKMX Ten U IPOLIECCOB
(sBNE€HMI): OOHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  IOJI,
rapMOHUYECKHE KOJICOAHUs, MAaTeMaTHUECKUl MAasTHHUK, HJCATbHBIA NPYKUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIN KOoeOaTeIbHbIN KOHTYpP, TOHKas JIMH3A,
MoJiesiel aToMa, aTOMHOTI'O Ipa ¥ KBAHTOBOM MOJIEIN CBETA;

paznuyath yciaoBHS (TpaHUIBI, 00JacTH) TPHUMEHUMOCTH (PH3UYECKHX 3aKOHOB,
[IOHMMAaTh BCEOOLIMH XapakTep (QYyHAAMEHTAJIbHBIX 3aKOHOB U OrPAHUYEHHOCTH
HCI0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, HCHOJb3Ys
OCHOBHbIE TOJIOXKEHUS M 3aKOHBbl JJIEKTPOJMHAMUKH M CIIEHHAIBHON Teopuu
OTHOCHUTENIbHOCTH (3aKOH COXpPaHEHHUs 3JIEKTPUYECKOTO 3apsia, cuiia AmIiiepa, cuiia
JlopeHila, 3aKOH SJEKTPOMArHUTHOW WHAYKIHMH, mpaBwio Jlenma, cBss3p JJC
CAaMOMHJIYKIIMM B D3JIEMEHTE 3JIEKTPUYECKOMN 1LIENMU CO CKOPOCThIO HM3MEHEHHUS CHJIbI
TOKA, MMOCTYJAThI CIEMAILHON TEOPUN OTHOCUTENLHOCTH DWHIITEHA);
aQHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMS, UCIIOJIb3YS MOJIOKEHHS
KBaHTOBOM (u3uku (ypaBHeHHe OWHIITEWHa A GoTodddexra, MepBblii U BTOPOH
noctynaTel bopa, IpUHIMI COOTHOIIEHHUS HeompeaenéHHocTel [ eisendepra, 3aKOHbBI
COXPAaHEHHUS 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPrUU B AJEPHBIX pEaKIUsiX, 3aKOH
PaIMoOaKTHBHOTO pacraja);

OTHCHIBATh (PU3MUECKUE MPOIIECCHI U SIBJICHHUS, UCIOJIb3YS BETUYUHBI: HAMPSKEHHOCTh
AIIEKTPUYECKOTO  MOJIA, TMOTEHIMal  BJEKTPOCTaTUYECKOro  MOJs,  Pa3HOCThb
MMOTEHIMAJIOB, 3JEKTPOABWKYINAS CHJIA, WHIYKLIHAS MAarHATHOTO IIOJIS, MarHUTHBIN
MIOTOK, cuia AwmImepa, UHIYKTHUBHOCTb, JJIEKTPOJABWXKYIIAs CHJIA CaMOWHIYKLHWH,
SHEPrysi MArHUTHOTO MOJISI MTPOBOJIHUKA C TOKOM, PEJSITUBUCTCKUI HMMITYJIBC, MOJIHAS
SHEprusi, SHEPrus MOKOsl CBOOOIHON YAaCTHUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHUCIIO U 3aps] A1ipa, SHEPTUs CBSA3M SApa;

OOBSCHATH OCOOECHHOCTH TIPOTCKaHUS (PU3WYECKUX SIBICHUM: AJIIEKTPOMAarHUTHAs
WHIYKIHS, CAMOUHIYKIIHS, pe30HaHC, HHTEp(epeHIUs BOJIH, TUGPaKIKs, TUCIEPCUs,
MOJIHOE BHYTpPEHHEE OoTpakeHue, Gorolnekrpuueckuii d3¢dext (poTodrddexr), anpda-
u Oera-pacmazpl  sAep, raMMa-usiaydeHue saep, (U3NYECKHUE  MPUHIUIIBI
CHEKTPaJILHOTO aHau3a U paboThI J1a3epa;

OIPENENATh HaIPaBJICHUE MHAYKIMU MarHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh M300paKeHUE, CO3/aBaeMoOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTePUCTUKH;

MIPUMEHATh OCHOBOIIOJIATralOIIUE aCTPOHOMUYECKUE TMOHATUS, TEOPUU U 3AKOHBI IJIs
aHaiM3a U OOBACHEHUs (UINYECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3MAX, B
3BE3MHBIX CHUCTEMaX, B MEXKIaJaKTUYeCKOW Cpeae; MABMKEHHUS HEOECHBIX Tell,
JBOJIIOLIMH 3BE3 1 BeeneHHOMH;

MPOBOJUTH MCCIENOBAHUE 3aBUCUMOCTEH (M3MUECKUX BEIUYMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyY€HHON 3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHUAE TpaduKOB ¢ YyIETOM
aOCONIOTHBIX ~TOTPEIIHOCTe HM3MEPEeHWM, [leNnaTh BBIBOABI IO  pe3yabTaTam
HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpEeHUS (UINYECKUX BEIUYUH, TMPH HITOM BBIOMpATH
ONTUMANBHBIA METOJ M3MEPEHHs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIHHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHU;



MPOBOJIUTH  OMBITHI [0 TMPOBEPKE MPEHJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  AKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HPOBATH
IIOJIyYEHHBIE PE3YJbTAThl U JIEJIaTh BBIBOJ O CTATYyCE MPEI0KEHHON TUIIOTESBI;
ONHUCBIBATh METO/IbI MIOJy4YEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

coOmoaTh npaBmia 0€30MacHOTO TPyAa MpPH MPOBEICHUU HCCIECIOBAHUN B PaMKax
y4eOHOTO SKCIEPUMEHTa, NPAaKTUKyMa M Y4eOHO-MCCIIEOBATENLCKOM W TPOEKTHOM
JEATEIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOHUCTB M JIaOOPAaTOPHOTO
000py/I0OBaHNUS;

pemiate pacy€THBIC 3aJaYd C SBHO 3aJIaHHOM W HESBHO 3aJaHHON (PU3UUICCKOM
MOJICIbIO: HAa OCHOBAaHMHM aHalIHM3a YCIOBUS BBIOMpATh (U3NYECKUE MOJICIH,
OTBeYarol[re TPeOOBAHUSIM 3a/1a4H, IPUMEHATH GOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTyNaThl (U3UYECKUX TEOPUU TMPU HCIOJIH30BAHUM MATEMaTHYECKUX METOJI0B
pemieHuss 3a7ad, MPOBOAUTH pacy€Thl HA OCHOBAaHMHM HWMEIOIIMXCS JIaHHBIX,
aHAJIM3UPOBATh pE3yJAbTaThl M KOPPEKTHPOBATh METOJbl pEUIeHUs C Yy4ETOM
MIOJIyYE€HHBIX PE3yJbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIoIIe IPUMEHEHUsI 3HaHUM U3 pa3HbIX pa3/IesioB
Kypca (U3WKHM, a TaKKe HMHTETpallid 3HAHWK W3 JPYTUX MPEIMETOB E€CTECTBEHHO-
HAY4YHOTO IIHMKJA: BBICTPAMBATH JIOTHUYECKYIO IIEMOYKY PACCYXJECHHUM C OMOpOM Ha
W3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS;

HCI0JIb30BAaTh TEOPETUYECKUE 3HAHUS /ISl 0OBSICHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTENHHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHIECKUX MPOIIECCOB;
MIPUBOIUTH IPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOSKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HaykH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHUBATh TOCJEACTBUS OBITOBOM M  MPOU3BOJCTBEHHOU
NEeSITeIbHOCTH  YEeJOBEKa, CBSI3aHHOW € (DU3MUECKUMHU MpoLeccaMH, C TO3ULUI
3KOJIOTUYECKOUN 0€30TacHOCTH, MpeICTaBICHUI 0 palMoOHATIBHOM
MIPUPOJIOTNIOJIb30BAaHUH, 4 TAKXKE Pa3yMHOM HCIIOJIb30BAHUUA JOCTWKEHHU HAyKH U
TEXHOJIOT Ul ISl TaTbHEHIIero pa3BUTHUS YEI0BEYECKOTo 00IIeCTBa;

MIPUMEHSTH pa3InyHble CIOCOObI PabOThHI ¢ HHpopMaIueil (U3NYECKOro Coaep>KaHus ¢
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TMpU  ITOM
HCIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH ISl TOMCKa,
nepepaboTKu W MpeAbsBICHUS Y4eOHOH M HAyYyHO-TIOMYJISpHOW HHGOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpHpeTaluud HHPOpPMALUU, TOJYYCHHOH U3 PAa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(DOPMAILIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK M Ha OCHOBE aHaliu3a
HCTOYHUKA WH(pOpMaLNY;

MpOSIBIATH OPraHU3ALMOHHBIE M  IO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOIO
MpUOOpETEeHUsT HOBBIX 3HAHMA B MPOIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B TpyHIe C WCHOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, MIAHUPOBATH
paboTy TpyMmIbl, palUOHAIBHO paCHpeNeNsiTh IesITeNbHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, aJICKBATHO OLICHMBAThH BKJIAJ KaXJOrO M3 YYACTHUKOB I'PYIIIbI B pELICHUE
paccMaTtpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBAlMIO K Oyaymieid mnpodeccCHOHAIbHON  NeATeNbHOCTH  TI0
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB
Ne HaHMeHOBAHEE PAIIEIOB H TEM IPOTPAMMBE Kontpoasmbie Tpaktudeckue JuexkTpoHHble (¢ poBbIe) 00pa3oBaTeIbHbIE
n/n Bcero pecypcbl
padoThI padoThI

Pa3znen 1. HAYUHBIN METO/I TIO3HAHMUS ITPUPO/IbI
1.1 | HayuHblil METOJ] TO3HAHUS TPUPOIBI 6 bubnunoreka LIOK https://m.edsoo.ru/7f41bf72

Wroro mo pazueny 6

Paznea 2. MEXAHUKA
2.1 | Kunemaruka 10 1 bubmuoreka [IOK https://m.edsoo.ru/7f41bf72
2.2 | Jlunamwuka 10 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 | Craruka TBEPIOTO TENa 5 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
2.4 | 3aKkOoHBI COXpAaHCHHUS B MEXaHUKE 10 bubnuoreka [IOK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 35

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMMKA

3.1 | OcHOBBI MOJICKYISIPHOKHHETUYECKON TEOPUHU 15 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
3.2 | Tepmoaunamuka.TermioBsie MaTAHBI 20 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
33 | /\PCraTHIC COCTOSHMS BemecTsa. Gasonele 14 1 Buborexa [IOK https://m.eds00.ru/7fA1bf72
IePEX0/Ibl
Hroro mo pazgeny 49
Pasznen 4. QJIEKTPOANMHAMMUKA
4.1 | DeKTpHUYECKOE IMOJIe 24 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSIHHBIN DIIEKTPUUYCCKHUI TOK 24 bubaunorexa IIOK https://m.edsoo.ru/7f41bf72
4.3 | Toku B pa3IU4HBIX cpelax 6 bubaunorexa IIOK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 54
Pa3znen 5. DUSMYECKHM MPAKTUKYM
51| Owusnueckuil NPaKTUKyM 16 1 ‘ 16 ‘ bubmuorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 16
PesepBHOE Bpems 10 ‘ ‘
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11 KJIACC

KoaudecTBO 4acoB

Ne | HaummeHoBaHMe pa3ae/iOB M TeM DJIeKTpOHHbIe (LN (PPOBbIE)
n/n | NpPOrpaMMbl Bcero Konrporenpie | Ipakririeckue oOpa3oBaTebHbIE PECYpPChI
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
1.1 | MaruuTHOE 1oJIe 14 bubmmorexa LIOK https://m.edsoo.ru/7f41c97¢c
1.2 | DnekTpoMarHUTHAs WHIYKIUS 13 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Paznen 2. KOJTEBAHUSA U BOJIHBI
2.1 | Mexanuueckue KojaeOaHus 10 bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
2.2 | DieKTpOMarHuTHbIC KOJIcOaHUs 15 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
23 MexaHu4ecKHe U 3JIeKTPOMarHiTHbIC 10 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.4 | Onruka 25 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 | Ocuoss CTO 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 5
Paznea 4. KBAHTOBAS ®U3UKA
4.1 | KopmycKy/sipHO-BOJHOBOM JTyaanu3M 15 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
4.2 | ®wusuka aroma 5 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c
43 ®dwu3urka aTOMHOTO Spa U 3JIEMEHTapHBIX 5 bubaunorexa IIOK https://m.edsoo.ru/7f41c97c
JACTHII
Utoro no pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1

DeMeHThl aCTPOHOMUHU U aCTPOU3UKU

12

bubnuoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pasaeny

12

Pazzea 6. ®PUSHUECKHUI MPAKTUKYM
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6.1 | ®DusuyecKuii NPaKTHKYM 16 16 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Uroro mo paznueny 16
Pa3nea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHIE
7.1 | "PCAMCTHOTO COMCPMAHIA 1 OlbITa 15 bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
NESITEIILHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypea ¢usuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1.

Msxnmes ['.51. @usuka. 10 kmacc : yued. s o0mieodpazoBat. opranusauii : 0a30oBBIA |
yriiyon.  ypoBuu / I'. SI. Msxumes, b. b. Byxosues, H. H. Corckmit ; mox pen. H. A
[MapdenTbeBoit. — 7-e u3,, mepepad. u jon. — M. : [Ipocsemenwne, 2020. — 432 ¢. : W —
(Kimaccuueckuit kypc).

Msikumes .5, @umsuka. 11 wiace : yueO. it o0meoOpa3oBaT. opraHu3aiyii : 0a30BbIA U
yriyon. ypoBuu / I'. SI. Msakumes, b. b. byxosues, B.M. Yapyrun; mnox pen. H. A.
[MapdenTtbeBoit. — 10-¢ m3x,, mepepad. — M. : Ilpoceemenne, 2022. — 432 c. : w1 —
(Kimaccuaeckuit kypc).

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.

2.

3.

I'pommeBa O.M. TemaTnyeckwe KOHTPOJBHBIE W caMOCTOsITeNbHBIE padotel. 10-11
Kknaccel. — M.: U3a-Bo «OKk3ameny, 2021.

Mapon A.E., Mapon E.A. ®uzuka. 10-11 xmacc. Jupaktuueckue matepuansl. - M.:
Hpoda, 2021.

PeimkeBuu A.I1. COopauk 3amau no ¢usuke 10-11 kmace. M.: IIpocsenienue, 2019.
CaypoB 10.A. ®wusuka. Iloypounwsie paszpabotku. 10 kmacc : yde0. mocobue mis
001eo0pazoBaT. opranuzanuii : 6a3oBeIif 1 yriryosn. yposau / 0. A. CaypoB. — 4-e uzj.
nor. — M. : ITpocsenienue, 2021.

CaypoB 10.A. ®wusuka. Iloypounsie paszpabotku. 11 kmacc : yded. mocobue st
001eo0pazoBaT. opranusanuii : 6a3oBeIif 1 yriyosn. yposau / 0. A. CaypoB. — 4-e uzj.
norn. — M. : ITpocsenienue, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.
2.

P w

©No O

10.
11.

12.

13.
14.
15.
16.

17.
18.

https://fipi.ru/

Yuutenbckuid mopTan. MeTroaudeckue MarepHaibl 1Mo (GU3MKE W aCTPOHOMHUHU
https://www.uchportal.ru/load/38

Bce 0 nayke B MockoBckux mkosax http://nauka.mosmetod.ru/

HNHTepakTuBHBIC nabopaTopHbBIS paboThI 1o duzuke
http://seninvg07.narod.ru/004_fiz_lab.htm

dusnueckuii Kiacc. Pu3uKa Iy CTApIICKIACCHUKOB U He TOJbKO. https://fizclass.ru/
O6pasoBarenbHas 3xkocucTeMa Bananus https://vznaniya.ru/

[Monurexuuueckuii My3eit https://polymus.ru/

locynapcrBennblii My3eii kocmMoHaBTuku uMm. K. D. IlmonkoBckoro. BupryanbHbie
nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

Mys3eit KOCMOHaBTHKH. BupTyanpHas skckypcus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

bruodmusuka https://postnauka.org/themes/biofizika

HexkomMepueckuii  Hay4YHO-TIOMYNSPHBIA  TPOEKT «IJIEMEHTHI OOJIBIION  HAYKH»
https://elementy.ru/

bubnnoreka KHUT 1o HOTYJSIPHOM 3JIEMEHTapHON bu3uke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

dusuka B mkose. Pucynku no dusmke http://markx.narod.ru/pic/

Apxus xypHana «Hayka u sxxusnab» https://www.nkj.ru/archive/

Bces pusuka http://www.all-fizika.com/article/index.php?id_article=110

Bupryaneubsiii  My3eil  ¢u3mueckoro - 000pynOBaHHMS — MY3eHHO-TIEaroru4ecKkoro
komiuiekca «Dennkey» https://fiz-muz-spb.ucoz.net/

Crepx3anaua. Caiit quis yaureneridusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«DPU3TEX pernonam» https://os.mipt.ru/#/
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