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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus U KoHmenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTrPaMMBl.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIBHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCs.
[TporpamMMa mo ¢u3uke Aaé€T MpEeACTaBICHHE O LEsAX, COAEpKaHUM, OOIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHSI MO3BOJSIET PEan30BaATh
3aJa4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
MPOSIBIICHUS] CBOMX HMHTEIJIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAJIBHOCTSIM.

B nmporpamme mno (¢usMke ONpeaensorcs IUJIaHUPYyEMble pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOydYaloluXCsl, OCBOMBIIMX
nporpamMmy 10 (U3MKE HA YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUTAHUPYEMbIE pe3ylbTaTbl OCBOEHHUS Kypca (GU3HKH Ha yriayOiaéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[TporpaMMa no gu3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEECH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX



MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus 00s3aTEIHHOM YaCTH CoJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYMAas B
KauecTBe y4eOHOI0 MPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3NKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJlaHHbIMU CBOWCTBaMU. M3ydyeHue
GU3MKK BHOCHUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaroiierocsi, B opMUpOBaHUE YMEHUM MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpeTHEro o0LIero 00pa30BaHUs MOJIOKEH
pAIl Uael, KOTOPhIE MOKHO PACCMATpPUBATh KAK MIPUHLIUIIBI €70 OCTPOEHUS.

Hoea wyenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE W
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHMAa (DU3UYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoena npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJEp>KaHUsl, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHH, a TaKXe OOCYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. i Gusnuku peanuzamus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK



MOCTOSIHHO JielcTBYtolIero ¢akropa ydeOHoro mpoiecca. s yriyon€HHOro
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIONIETO (PpOHTAJIbHBIE YUYEHUUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTHKyma. B mepBoM ciydae
MpaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 xiacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu sTom mox paboramu
MPaKTUKyMa TTOHUMAETCSI CAMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMa MPEICTaBJIICHA €IWHBIM IepedHeM. Bwioop
TEMaTUKH IS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSMHU TMPOBOJIUTH TMPSAMbIE U KOCBEHHBIC
WU3MEPCHHUSI, WCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH U ITOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4Ml C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOW MOJENbI0, TO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliena Kypca, Tak U
WHTETpUPYs MPUMECHECHHUE 3HAHWM U3 Pa3HBIX pa3nelioB. /[ kadecTBEHHBIX 3amad
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BbIOOpa
(bU3UYECKOM MOJIEIH VISl CUTYaIlH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepualibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICOBAHMUS  M3y4YaeMbIX  SBJIEHUH W MPOIECCOB, OJMIUPHYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.



JlabopaTopHoe 000pynOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaOOPATOPUHA.

OCHOBHBIMHU 1EJIIMHU U3yUEHUs] PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (popMHpoOBaHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa U3y4YEeHUS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(dopMupOBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIB30BaHUEM (DU3HUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTrxkeHne STUX 1enei oOecrednBaeTCsl pElIeHHeM CIEeIyIOMNX 3a71ad B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 0o0pa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

dbopMUpOBaHrE YMEHUH MIPUMEHITh TEOPETUUECKUE 3HAHUS JIJIsI OOBICHEHUS
buznyecKux SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJad C SBHO 3aJaHHON
buznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dbuznyeckoil Mopenu, aaeKBaTHOM YCJIOBHMSM 3aJadd, B TOM 4YHCIE 3aaad
WH)XCHEPHOTO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEAY;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W TPOBEICHUS
Gu3MYECKUX  OKCIEPUMEHTOB, aHajiW3a ¢ HWHTEpPHpeTanuud  HHPOpMaIH,
OTIpEeNIEHHS IOCTOBEPHOCTH TIOTYYEHHOTO PEe3yIbTaTa;



CO3/IaHHE€ YCJIOBHUH JJI Pa3BUTHSI YMEHMHM HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOM J1€ATENBHOCTH;

pa3BUTHE HUHTEpeca K cpepaM NMpoPecCHOHANBHON NESTENbHOCTH, CBSI3aHHOM
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpOBHE CpEIHETO OOIIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYYaIOUUMUCS, IUIAHUPYIOIIUMH IIPOJIOJDKEHHUE
00pa30BaHMsI M0 CIIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4yacoB B HENEII0),
B 11 xiacce — 170 gacoB (5 4yacoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUaroIIUXCSl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus npupozasl. HabmoneHne u sSKkCriepuMeHT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemuoctu n3MepeHuil pusnueckux BeJnYUH (a0COIIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UJIealbHasl )KUJKOCTh, UJI€ANIbHbBIN T'a3, TOUeUHbIN 3apsan). I unoresa. dusznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Pone u mecro ¢u3uku B (QOpMHPOBAHUM COBPEMEHHON Hay4yHOM KapTHUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa HIpPHU IMOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ LUppoBoil maboparopueit no ¢usuke. IIpumepsl uzmepeHus GuU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAHuHAT. ClokeHue NnepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE N paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUalIbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuHeliHoe nBrkeHue. JIBUKEHNEe MaTeprualbHON TOYKH 110 OKPYKHOCTH. YTJIOBAs U
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U MOJHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALAS KUHEMATUYECKUX XapAKTEPUCTUK JBUKECHHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Wnmroctpanys npeAeabHOro nepexoaa U N3MEpeHe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUsS Teja, OpOIIEHHOTO MO/ YITIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA M HAYaJIbHON CKOPOCTBHIO Tea.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HptoToHa. MHepinanbHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHOW MacCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'mapocrarndeckoe napienne. Cuiia Apxumena.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nAByX UMIMHIPOB WJIM WIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIKX B PE3YyJbTATE B3AUMOJAECHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUU.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMuUKym.

W3mepeHue paBHOJEHCTBYIOMIEH CUJI ITPH JBMKEHUHU OpycKa 110 HaKJIOHHOM IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPYXXHMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpOe Teino. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoMmeHT cuibl OTHOCHUTENBbHO ocu BpaieHus. [lnedo cunpl. CraoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeycToiunBOE, O€3pa3IMuyHOE pPaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBeECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IUIOMIA/b OIIOPBHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoHOCTb CUIIBL.

Kunernyeckass sHeprusi mMarepuanbHOW TOYKU. Teopema 00 M3MEHEHUHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpPaBUTAlMOHHOM Moune. [loTeHnuanbHas 3Heprus Tejla B TPaBUTALMOHHOM II0JI€ OZHOPOIHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast ckopocTb. TpeTbst KoOcMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHNS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenne KNHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJla 110 HAKJIOHHOW TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABMKEHUS U B3aUMOJCHCTBUSA
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ usmepenus. lllkama Temmeparyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU: YACTHUIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma temmneparyp KensBuna). 3akon Jlanprona. M3omporecchl B HI€albHOM Trase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBHKEHHUS MOJIEKYJ HA€aJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOIlCTBA H TEXHOJIOTMUECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEPMHUYECKOrO Tporecca (PEKOMEHIOBAHO HCIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEHHE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 6e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, U3ITyUYCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aquadatHoM mpoiiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHME TEPMOJAMHAMUYECKONW CHUCTEMBI MPOXOIUT EIWHCTBEHHAs ajuadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatuMocTh NpUpOIHBIX MPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHl: XOJOIWIbHUK, KOHIUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHEHHE yJIETbHBIX TEIJIOEMKOCTEHN BEILIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopuwvie padbomot, npaKmuKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpezammnvie cocmoanusn eeuiecmea. Pazoevie nepexoobwl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHMUs.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIaBJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aesbHas TerioTa miasienus. Cyoaumarius.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWI YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
saBJeHU. [{aBieHue moj NCKpUBIEHHON MMOBEPXHOCTHIO )KUIKOCTH. @opmyrna Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHMUSI.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX I1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOB B IIOMEILEHHUH.

N3mepenune kod¢phumenTa moBepxXHOCTHOTO HATSKCHHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOr0 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tel U €€ MposABIICHUA. DJIEKTPUYECKUM 3apsn. [IBa Buaa 2JIEKTPUYECKUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIEMEHTApHbIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo o6bvéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaptrHbl mMHMN HANPS/)KEHHOCTU ATUX TMOJEN M SKBUMTOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEeKTPUKHY B 2JIEKTPOCTaTUYECKOM IoJIe. J{ManeKkTpuueckas MpOHUIAEMOCTh BELIECTBA.

Konnmencarop.  DJeKTpoEMKOCTh  KOHJICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>KeHure 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolCcTBO ¥ IPUHIUI IEUCTBUS SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpolCTBO U AEMCTBUE KOHIEHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaka U pa3psiKka KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHus TOKa B LENH, COAECPHKAIIECH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS IOCTOSIHHOTO —3JIEKTPUYECKOTo Toka. VMCTOuHMKM —TOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJIIEHHME HUCTOYHHMKA TOKa. 3akoH Owma g TOJHOMN
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK FIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepuana.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS NPU TMOCTOSITHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3sHOCTH NOTEHLUAIOB MEX]Y MOJIFOCAMHU MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAaKaJIUBaHMSL.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX]Y MOJIIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DONEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnexTpudeckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpOHCTBa W NPAKTHUYECKOE MPUMEHEHHUE: Ta30pa3psaHble JIaMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3Mepenust (U3NYECKUX BEIMYUH C HCIOIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  Qu3uueckux BenuuyuH. OlLieHKa TpaHuIl
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THMOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHYECCKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OWOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, MOICIIb, U3MEPEHUE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOT0 TOIUIMBA ISl BHIPAOOTKU «TEIUIOBOWM» M 3JIEKTPOIHEPTUH, MTOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4yeHne HaHOMAaTepPHaioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KHUJIKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHus, MmapoBas TypOWHA, OBITOBO XOJIOAUIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, Ta30pa3PSIAHBIC JTAMITBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop marHuTHOM MHAyKIMH. [I[pyHIMN Cyrieprno3nuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHIYKITUH.

MarautHoe 1oJie MPOBOAHMKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKH U KPYroBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BHKEHHE 3apsSKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

MaruutHoe nose B Beuectse. deppoMarHeTUKy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHIYKIMM MarHUTHOIO IIOJI IIOJIOCOBOTO M IOJKOBOOOPAa3HOIo
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toku dyko.

O/1C nHAYKIMK B IPOBOAHMKE, IBUKYIEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLECCHl: HMHAYKIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (METHOI) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O MOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEH MEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

'apmonnueckue  konebanus. KuHemaTMueckoe UM AMHAMHYECKOE  OMUCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWi W3 HMX OJHEPreTUYecKoro u
KMHEMaTUYECKOTO OIIMCAHMS.

Ammmatyna u ¢aza xonebanuii. CBsI3b aMIUIUTYAbI KOJICOAHWN HMCXOJHOW BEIMYHHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHHKA. [leprnon cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAassTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOW. ABTOKONIEOAHHUS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habmionenne He3aBUCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHu Tpy3a Ha HUTH OT aMIUTHTY/IBL.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHOW MOJIENN TPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€0aHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3y4eHne ABUKEHUS HUTSHOTO MAasTHHKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICATbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CHJIbI TOKA U HAIIPSDKEHUS TPU PA3TUYHON (popMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U noTpeOiIeHUe IEKTPUIECKOM
SHEpPTUHu.



OKOJIOTMYECKUE PUCKHU TNPU NPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa ncnonb3oBaHHs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopeinb TUHUYN 3IEKTPOoIepeaayH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjduHaA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IPeJIoMIIEHUE, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHHUE.

HaGnronenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamMosMHENHOE PACIIPOCTPAHEHHUE CBETa B OJAHOPOAHOM cpene. JIyu cera. TouyeuyHblin
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHMUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIUH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO MOKa3aTes MPETOMIICHHUS.

dopmylia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CHUCTEMaX.

OnTuueckue npubdbopsl. Pazpemaromias cnocoOHoCTh. ['11a3 kak onTudeckas cucTeMa.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMeps! kiaccuuecknx HHTEP(HEPEHITMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYyMOB TPHU MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIL,
dboToanmapar, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MyYKOB Y€pe3 ITOCKOMAPAIIIETBHYIO TUIACTHHY U TTPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nuppakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue noisipu3anuu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JINH3bI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMQGppakimOHHOTO CIEKTpPa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHUe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM PEISITUBUCTCKONW YaCTUIBI. DHEPTHS MTOKOS.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTHI] (10 (oTrorpadusmM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHune cBera (B YacTHOCTH, IaBIIEHHE CBETa Ha aOCOJIOTHO TOTJIOMAIOIIYIO M
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. J{nvaa BosnHbl ge bpoinga u pa3mepsl
o0nacTu  JoKanu3auMM  JBHWXKylleiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYTPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAPSHKEHMUS.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUu aToMa BOJIOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crekTpa pa3peKeHHOTO aTOMAPHOIO BOJIOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTaIbHBIE B3auMOJEHCTBUA. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOHWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue panoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JIO3UMETPA.

W3ydenue noriomnieHus 6eTa-4acTul] aTFOMHUHACM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKHA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUl. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ComnneyHas cuctema.

Connue. ConHeunast akTUBHOCTh. McTounuk sneprun CosHua u 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIs
3BE31 TJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpennee crpoenue 3BE34. CoOBpEeMEHHbBIE
MIPEACTABICHUS O MPOUCXOKACHUH U 3BOOLMH COJIHIIA U 3BE31. DTaIbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O06ma. Paszberanue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkToBoe n3inyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW I OMpeeNieHHs TONOKeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3TBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHust (U3MUECKUX BEJTMYUH C MCTOIh30BAHUEM aHATOTOBBIX M ITU(POBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  dusmueckux BenuuuH. OIleHKa TpaHUIl
MIOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neiaoB kKypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TepMOJUHAMHKay», «DIeKTpoauHamukay, «KomeOaHus v BOJHBIY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ITUYECKON cdepax [eATeNbHOCTH YeJIOBeKa, pojdb M MeCTO (U3MKM M acTPOHOMUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TPEACTABICHUA O (PU3NYCCKOW KapTHHE MHUPA, MECTO (U3HUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICP)KATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTWKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTMPOBAHKE, MOJICIh, H3MEPECHHE, TIOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHWHAT, CIOKEHUE BEKTOPOB. [IpOoM3BOMHBIC 3IIEMEHTAPHBIX (DYHKIIHU.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: >nektpudeckue SBICHHUS B KUBOM MpUpoae, KoseOaTelbHbIE IBHKEHUS B
JKUBOM  TIpUpOJAE,  JKOJOTUYCCKUE  PUCKA  TIPU  TPOU3BOACTBE  DJICKTPOIHEPTHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAWIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAITIMYECKas CTPYKTypa TBEPHBIX Tell,
MEXaHH3MBbI 00pa30BaHUS KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIC)KW MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATrHUTOB, IEKTPOABUTATENb
SAxobm, reHepaTop TEPEMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHH OJIEKTpoIepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TeiedoHn, CBU-neus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA JIMUHOCTHBLIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUsI yueOHOro npenmMera «Pu3nKa» JI0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
paclIupeHHre KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE pEaM3allMd OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakIaHCKOr0 BOCIIMTAHHUSA:

© c()OPMUPOBAHHOCTh TI'PAXKJAHCKOM IMO3ULMM OOyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® IPUHATUE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAHHUCTUYECKHX W JIEMOKPATHUECKUX
IIEHHOCTEM;

®'OTOBHOCTbh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax IpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHE B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIMSAMU U Ha3HAYEHUEM;

© TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM AESITEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUICKOM rpa’kJaHCKOW WIEHTUYHOCTH, TaTPUOTU3MA,

® [[ECHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHKEHMSIM POCCHICKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJICHUS;

® C[TIOCOOHOCTD OLIEHHMBATh CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JAEATEIbHOCTH
Y4€HOT0;

® OCO3HAHME JMYHOIO BKJIa/la B IOCTPOEHUE YCTOHYHUBOTO Oy TyIIEero.

ICTETHYECKOr0 BOCTIMTAHUSA:

® 5CTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IIPUCYILETO

¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HTEpPEC K pa3iuuHbIM cdepaM MNpoPecCHOHATbHONU NEeATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oymymeit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHMIO B 00sacTu (GU3UKH HA
MPOTSHKEHUH BCEH )KU3HU.

IKO0JIOTMYECKOI0 BOCIIMTAHUS:

¢ c(hOPMHUPOBAHHOCTh IKOJIOTUYECKOH KYJIbTYyphl, OCO3HAaHHE TIJI00ANIBHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UIAHUPOBAHUE U OCYIIECTBICHUE NEHCTBUM B OKPYXKAIOLIEH CpPEele HAa OCHOBE 3HAHUSA
L[eJIel YCTOMYMBOTO Pa3BUTHS YEII0OBEYECTBA;



® DaCIIMPEHHE OMbITa JACATEIBHOCTH JKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE

UMEIOLINXCS 3HAaHUH 110 (usnKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CHOPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HAHME LIEHHOCTH HAYYHOU JIeSITeIbHOCTH, TOTOBHOCTD B MPOIECCE U3YUEHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO M MCCIIEI0BATENbCKYIO ACATEIbHOCTh WHANBHUIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckne AeHCTBUA:
® CAaMOCTOSITEJILHO (HhOPMYJUPOBATh W aKTyaJHU3UPOBaTh MPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;
® OTIPEICIISATH LIETH IeATEITFHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKCHHUS,
® BLIBJIAITh 3aKOHOMEPHOCTH M IIPOTUBOPEYHMS B PaCcCMATPUBACMBIX (PU3NYCCKUX
SBJICHUSX
epa3pabarbiBaTh IUIAH pEIICHHS NpoOJeMbl ¢ y4ETOM aHaM3a HMMCKOIIUXCS
MaTepHabHBIX U HEMAaTEPUATBHBIX PECYPCOB;
® BHOCUTH KOPPEKTHBBI B JIEATCIBHOCTh, OIICHHBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OIICHMBATh PUCKH MOCJICIACTBUN ACITSIbHOCTH;
® KOOPJIMHUPOBATh W BBIIOJIHATHE pPabOTy B YCIOBHUSX pEaJbHOrO, BHPTYaTBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;
® pa3BHBATh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble nccien0BaTeIbCKHE ACHCTBHSA .
® BIIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMH IMOHSATHUSMH U METOJaMH (PU3UIECKOU
HayKH;
® BIIaJICTh HABBIKAMH YICOHO-HMCCIIEAOBATEIHCKOW M TIPOCKTHOU JIEATEITPHOCTH B 00JacTH
(GU3HKHM, CIMOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIEHOMY TIOMCKY METOJIOB
pemieHnus 3amad  (PU3MYECKOTO COJEPIKAHUS, MPUMCHCHHIO PA3JIMIHBIX METOJOB
MO3HAHUS,
®BIIAJICTh BUJAMHU JIEATEIBHOCTH IO TMOJTYYCHHUIO HOBOTO 3HAHMS, €0 HHTEPIpETalluHy,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYAllUSX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
® BEISIBIISITh TTPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3WpPOBaTh 3a7ady, BBIIBUTATH
TUINOTe3y € pelIeHus, HaxOIuTh apryMEHTHl JUIS  JIOKA3aTelbCTBA CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;
® AHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ pEIICHUs 3aJa4dl pPe3yJabTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
® CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33a/laud B 0Opa30BaTENbHON NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (PU3UKH;
® [aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MEPEHOCUTH 3HAHUS 10 (PHU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACITEILHOCTH;
® YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;



® BBIJIBUTaTh HOBBIE UJCH, TPEIaraTh OPUTUHATIbHBIE TIOXO0/IbI U PELICHHUS;
® CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.
PatGora ¢ undopmanmeii:
® BJIaJICTh HAaBbIKaMU MOJy4YeHUs] UHPOpMaK GU3HMUECKOTO COACpKaHUS U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBISATh MOUCK, aHAJIU3, CUCTEMATH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,
® OIICHUBATH JIOCTOBEPHOCTH HHPOPMAITUY;
® IICIIOJIB30BATh CPEJCTBAa HMH(DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEeHUHd KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHM3al[MOHHBIX 3a7ady C
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;
®Co3/aBaTh TEKCThl (DU3UYECKOTO COJEpKaHUs B Pa3IU4YHBIX (opmarax ¢ yd€Tom
Ha3Ha4yeHUs MH(OpMALMKM U IIeNIeBOM ayauTOpUHU, BHIOMpas ONTHUMAIbHYIO (opmy
MPEJICTABICHUS U BU3YyATH3aI1H.
KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:
® OCYIIECTBIIATH OOIIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU NEATEIHHOCTH;
® pacrio3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[Mi U CMATYaTh KOH(DIUKTHI,
® pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HUCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
® [IOHUMATh U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYATIHHON paObOTHI;
® BEIOMPATh TEMATUKY U METOABl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)KJIOT0 4JIeHA KOJUIEKTUBA;
® IPUHUMATh IIEJIM COBMECTHOM JESITEIIbHOCTH, OpPTraHW30BBIBATH W KOOPJIWHUPOBATH
JEUCTBUS MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenensiTb pOJIH C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;
® OIIEHUBATh KaUY€CTBO CBOETO BKJIAJa M KAKJIOTO YYaCTHUKA KOMAaH]IbI B OOIIMIA pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;
e [Ipe/yiaratb HOBBIE MPOEKTHI, OLEHWBATh MJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYILIECTBIIATh TMO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B PA3JIMYHBIX CUTYaLMIX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.
PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
® CaMOCTOSITEIFHO OCYIIECTBIIATH MO3HABATEIBHYIO ACSATEIHHOCTh B 00JaCTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
® CaMOCTOSITEIHHO COCTaBIIATh TUIAH PEIICHUS PAcUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YUETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
® 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
® PaCHIUPSTh PAMKH y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;
e JleJIaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
® OIICHUBATh MPUOOPETEHHBIH OIBIT;



® CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JacTh (UBHKH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
® [aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
® BJIa/ICTh HaBbIKAMH [TO3HABATEIBHOMN pedIieKcuu KaKk 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
Y MBICIIMTEBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;
® CTI0JIH30BATh NPUEMBI peIIeKCHHN AJIsl OLEHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;
® yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;
® [[pPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX [IPU aHAIU3€ PE3YIbTaTOB JEATEIbHOCTH;
® [I[PUHUMATh ce0sl, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
® [[PMHUMAaTh MOTHUBBI U apIYMEHTHI IPYTUX MIPH aHAJIN3€E PE3YNIbTAaTOB JACATEIbHOCTH;
® [IPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKU.
B mpouecce nocTtukeHHs] JTUUYHOCTHBIX PE3YJIbTATOB OCBOEHMS MPOrpPaMMbl 1O (PU3UKE IS
YPOBHsI cpeJiHero ol1iero o0pa3oBaHus y 00y4YarOLIMXCsl COBEPIIEHCTBYETCS SMOLIMOHAIBbHBIN
MHTEJUIEKT, PeANoaralouui copMIUpOBaHHOCTS:
® CaMOCO3HAHMsI, BKJIFOUAIOLEr0 CLIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUICTh HANPABICHUS PAa3BUTHA COOCTBEHHOHW AMOIMOHAIBHOW cdepbl, OBITh
YBEPEHHBIM B ce0e;
® CaMOpETyJIMPOBaHHUS, BKJIIOYAIOLLETO CaMOKOHTPOJIb, yMeHHe IpUHUMATh
OTBETCTBEHHOCTb 3a CBOE  IIOBEJIEHHE, CIIOCOOHOCTh  aJalTUPOBaThCA K
SMOLMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
® BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHXKEHHUIO LIEIU WU YCIIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTEN;
®OMIMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYTuX,
YUUTBIBATh €r0 MpPH OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COUYYBCTBHIO U
COTIEPEKUBAHUIO;
® COI[MAJIbHBIX HAaBBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILEHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.



[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenmst B 10 knacce mpenIMeTHBIE PE3yibTaThl HA YIITYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITIXCSI YMCHHUIA:

e IOHUMATh  POJIb  (U3UKA B  HKOHOMHYECKOM, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUpA,
3HaYCHHE OIMHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

e pa3IMYaTh YCIOBUS MPUMEHUMOCTH MOJIeNiel (PU3NYECKUX TEJ U MPOIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEJNO,
MaTepHuaibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOIHOE TaJICHHE,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEINU ras3a, >XKUIAKOCTH U TBEPAOrO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOHOE
AIEKTPUYECKOE TOJIE;

e pa3IMyaTh yCIOBUS (TpaHUIBl, 00JIACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIOJb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXaHWYECKHE TMPOLECChl W  SBJICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amuies Ui CKOpPOCTH M TEpEeMEIeHUs,
3akOoHbl HbplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPTUH, CBSI3b Pa0OTHI CHUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa |
MEXaHUYECKON DHEPrUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAJIM3UPOBATh M OOBSCHSATH TEIUIOBBIC MPOIECCHl M SIBJICHUS, WCIONB3YS
ocHoBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJIMHAMHUKU (CBA3b JIABJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEAHEH KHUHETUYECKOU
SHEPrUey TEMJIOBOIO JBMKECHUS €0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTpPAUMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE



MenneneeBa—Knamneiipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUS! PHEPTUU B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KitanenpoHa,

e AHATIM3UPOBATH U OOBSICHATH DJIEKTPUUECKHE SBJICHUS, UCTIOIb3YsI OCHOBHBIC
MOJIOKEHUS W 3aKOHBl  DJIGKTPOAMHAMHUKH  (3aKOH  COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyoHna, NOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIUHU DIEKTPUYECKUX
IIOJIEM, TIPY HTOM YyKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
Henu W JUid 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoyis—Jlenua,
npaBuia Kupxroda, 3akonsl dapajes i 31€KTpoIn3a);

¢ ONIMCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, MCIOJb3Yysl BEJIMYMHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEpPrusi, MEXaHU4ecKas SHeprus, paboTa CUibl, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIA TSDHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MNpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCooTHas TeMmIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
SHEpPrusi WUACAIBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJI,
HaINpspKEHHOCTh TOJISI TOYEYHOIO 3apsla WM 3apspKEHHOTO Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHHE YYACTKA LENH C IOCJIEIO0BATEIBHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOpPa;

¢ O0BSCHATH OCOOEHHOCTH MPOTEKAHUs (PU3UUECKUX SBJICHU: MEXaHUIECKOE
JIBH>KCHHUE, TEIUIOBOE JIBUKEHUE YACTHI] BEIIECTBA, TEMIOBOE PABHOBECHE,
OpOoyHOBCKO€  HBIKEeHHME, IudPy3us, uUcnapeHue, KUMECHUE U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3alUs, HaIpaBICHHOCTb
TEIIONEepENaut, MICKTPU3ALUs TeJ, S3KBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsPKEHHOTO MTPOBOJAHUKA,

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHOM (PM3MYECKON BEJIUYHUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM  MPAMBIX  U3MEPEHUW, TpU  ITOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU



3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM
a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJIBI IO Pe3yJIbTaTaM
UCCIIEIOBAHUS;

 MPOBOJNTH KOCBCHHBIC W3MEpPEHUS (U3UYECKUX BEIWYUH, IPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJIUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TUIIOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBAThH
MOJyYEHHBIE PE3yJbTaTbl M JENaTh BBIBOJ O CTaTyC€ MPENIOKECHHON
TUTIOTE3bL;

e COOJTIOAATH MpaBUiia OE30MACHOTO TPy/Aa MPHU MPOBEICHUU HUCCIEIOBAHUN B
paMKax  y4eOHOTO  OJKCHEpUMEHTa,  MpakTUKymMa U  y4eOHo-
HCCIICIOBATENIbCKOM M TPOEKTHOM JEATEIbHOCTH C HCHOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epe€lIaTh pACUETHBIE 33/Ja4d C SBHO 3aJaHHOW M HESIBHO 3aJIaHHOMU
bu3nYecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUeCKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThl
(bU3MYECKUX TEOpUl MPU HCIOJIH30BAHUU MATEMaTHYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUTh pacU€Thl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOAbI PEIICHUS C
YYETOM MOJIYYEHHBIX PE3YJIbTATOB;

e pEIIIaTh KAUE€CTBEHHBIE 3a/1a4u, TPEOYIOIINE MPUMEHEHUS 3HAHUHN 13 Pa3HbIX
pazaenoB Kypca (U3MKH, a TaKXke HHTErpalud 3HAaHUW W3 JAPYrux
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ OOPON Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

¢ ICTIOJIb30BAaTh TEOPETUUYECKUE 3HAHUSA JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX ITPOLECCOB;

e PUBOJUTH TIPUMEPHI BKJIAJa POCCUHUCKHUX U 3apyOeKHBIX YUIEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUSA OBITOBOM M MPOM3BOJCTBEHHOMN
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJONOIB30BAHNM, & TAKXKE PA3yMHOM HCHOJIb30BAaHWM JOCTUKECHHI
HAYKW W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



e IPUMEHATHh Pa3JIMUHBIC CIOCOOBI PaboThl ¢ MHQpopMaruend (U3NIECKOro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANIM3UpOBaTh  MOJIydaeMyl0  HWHQoOpManuio U OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

o IPOSIBJIATD OpraHHU3aIOHHBIC u MO3HABATEIIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

epaboTaTh B TpYIIE C HCIOJHCHUEM Ppa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaEMO MpoOIeMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANBbHOU NeATENbHOCTH 0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonny oOyuenuss B 11 knacce npeaMeTHbIE pe3ysbTaThl HA YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMA:

e IOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKOM, TEXHOJIOTUYECKON, COLIMAIbHON
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HAUEHHUE OINMCATENIbHON, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU W
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOH (DU3HKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3MYECKOW KapTHHBI MHpa B OOIMEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUIN O IPUPOJIE;

e pa3JIMyaTh YCJIOBHS MPUMEHUMOCTH MOJeNel (PU3MUYECKUX TN U MPOILIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHUYECKHE KojeOaHus, MaTEeMaTUYCCKUM MAasSTHUK, WICATbHBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

epaznuyaTh ycJIOBHUS (TpaHUIlBl, 0O0JacTH) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, NTOHUMAaTh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



e AHAJIU3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS,
UCIIOJNIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBl JIIEKTPOJAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cwia Awmmepa, cuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHIYKIIMM B DOJIEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTBIO
U3MEHEHHUS  CHJIBl  TOKa,  IOCTYJIaTbl  CHEUUAJbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIITEIHA);

e AHAJIM3UPOBATHh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SIBJICHUS, HUCIIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
doTorpdexra, mepBpli U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEaKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

e ONIMCHIBATh (PU3UYECKHUE TIPOIECCHl U SIBJICHUS, WCIOJb3Ys BEJIMYMHBIL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MAarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cujia AmIepa, UHIYKTUBHOCTb,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsia A1Ipa, SHEPTUs CBA3M SAPa;

e O0BACHSATH O0COOEHHOCTH MPOTEKAHUS bu3nYecKux SIBJICHUM:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
afiep, ramMMma-usiydeHue snuep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

e OTIPENICTSATh HANpPABICHUE HWHIYKIMU MArHUTHOTO TIIOJs MPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

e CTPOUTH U300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIoM, TOHKOM JIMH30M, U
pPacCUUTHIBATh €T0 XapaKTEPUCTUKH,

e IPUMEHSTh OCHOBOIOJIAralOlUe AaCTPOHOMHUYECKUE TMOHSTHS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;

e IPOBOANTH  HUCCJIEIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTE  W3MEPEHH, JeJaTh  BBIBOABI [0  pe3yJbTaTaM
UCCIIEIOBAHUS;

¢ IPOBOJUTH KOCBEHHBIC M3MEpPEeHHs (U3NYECKUX BEIUYMH, MPH OITOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

¢ IPOBOJIUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHON THUIIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3bL;

e OMKICHIBATh METO/IbI OJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMUIA;

e cOOJIIO/IaTh MpaBuiia 0€30MacHOrO TpyZda MPHU MPOBEACHUM HUCCIIETOBAaHUH B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epe€lIaTh pACUETHBIC 33/]a4d C SBHO 3aJaHHOW M HESIBHO 3aJIaHHOU
bu3nUecKkol MOJEeNbI0: HAa OCHOBAaHWU aHaliM3a YCJOBHUSL BBIOMPATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU  HCHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajaad,
MPOBOJAUTH PACUEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

e pelIaTh KAUECTBEHHbIE 3a/1a4u, TPeOYIOLIME TPUMEHEHUS 3HAHUI U3 Pa3HbIX
paznenoB Kypca (U3WKM, a Tak)Ke WHTETpallMi 3HAHWK W3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

¢ ICTIOJIB30BAaTh ~TEOPETHUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBON M MPOM3BOJCTBEHHOMN
NEeSATEIbHOCTH 4YEeJIOBEeKa, CBA3aHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

e IPUMEHATHh Pa3JIMUHbIE CIOCOOBI PabOThI ¢ HMH(popMaruend (U3NIECKOro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIpHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

o IPOSIBIISATH OpraHu3alMOHHBIC u MO3HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

epaboTaTh B TPYyMIE C HCIHOJHEHWEM PA3JIHYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYalMUsIX, aJ€KBaTHO OIICHUBATh BKJIAJ KaXKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

o IPOSIBIISAITh MOTUBALIMIO K Oyaynieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaunmeHnoBanue pasjaejioB 1 TeM KoHnTtpoJsb IIpakTnyec
DJIeKTpOHHbIe (LM (POBbIe)
n/n NPOrpaMMblI Bcero HbIe KHe
o0pa3oBaTejbHbIe pecypchl
padoTshI padoTshI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPOIbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpIOTO Tena 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoannamuka. TerioBbie MaITMHBI 20 1
33 ArperatHble cocTosiHUS BellecTBa. dazoBbie 14 1
nepexoabl
Hroro 1o pasneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpUYECcKoe ToJie 24
4.2 IToCTOSIHHBIN IEKTPUUECKUI TOK 24 1




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypenI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

npupojie

Hayunblii MeTOA O3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHU (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JIeATEeTbHOCTH JIIOAEH

Mexanundeckoe aBmkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIBHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOHOTO IMaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

KpusosmueliHoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAS
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHbie CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 HaBnenue. 'mapocratnueckoe AaBiICHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpaliaTeIbHOE
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKECHIE

34

35

MoMeHT UMITyJIbCa MaTepUaAIbHONW TOUKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHalIbHON TOUKH

38

39

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1mo Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menzneneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 N3onpornecchl B UaeanbHOM ra3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycinoBul 1t T/ cucremel.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Moaens naeansLHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE JIJIS1 BHYTPEHHEN SHEPTUU
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun T/l cucremsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

66

67

68

Pacuér konmuyecTBa TETUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX M HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3HaueHue KITM, Iukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX ABUrareiei. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMS.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3oBaHus

78

HacelinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauiM3anus. Y aenbHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOoCTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas pabora no reme "ArperaTHbie
coctosiHUs BenecTBa. @a3zoBbie epexos”

DneKTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmoperictere 3apsaoB. ToueuHsle
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJist. Pa3HoOCTh IMOTEHIUAIOB U

HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTU
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUY IIEKTPUUECKHUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
3JEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3amau

113 O06o011eHre U cucTeMaTu3alus 3HaHUN 110
TeMe "DnekTpuyeckoe nosue"

114 KontponbHas padota o Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa LEeTH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapalIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 1Ienn

129 Pemenne 3amau 1

130 MoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau no Teme "llocTostHHBIN 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amag no reme "IlocTosTHHBIN 1
ANEKTPUUECKUN TOK"

136 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1

teMme "[loCcTOsHHBIN 21eKTpuuecKuid ToK"




138

KontponbHast pabora no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpudecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DJneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

Pu3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
LENH MOCTOSIHHOTO TOKa P MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MIOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
iockocTn" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHKe OT ero Macchl”

Pu3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
Tpenust" win "M3yueHue IBUKEHUs Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJI0IIAh OTIOPHI"

154

155

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TArH" i "CpaBHEeHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nim "HccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unm "MU3yuenue
M30X0pHOro npouecca" win "U3ydenue




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauadatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" uin "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHnn". 3mepenne kodguirenta
MOBEPXHOCTHOTO HATSIKEHUS

158

159

Du3HUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOH/IEHCAaTOpa B DHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
MIOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

®u3NYecKuil TPAKTUKYM 110 TEME




160

161

162

"UccnemoBaHue CMEIIAHHOTO COCIMHCHUS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOIO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O60011€HNE U

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanusa 3Hagui mo teme "Craruka
TBep0ro Tena'

164

165

166

Peseprubriit ypok. O6001eH1E 1
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teopun "

PesepBHelit ypok. O6001ICHHE U
cucreMatTu3anus 3HAHUH 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnosie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"I[ToCTOAHHBIN JIEKTPUUYECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMatus3anys 3Hagui mo treme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna JlopeHnia, e€ HampaBlieHHE U MOYJIb.
7 JBUKeHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOICTBA (hepPPOMArHETUKOB. 1

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B IIEIU ITOCTOSIHHOT'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJICOaHUH U3 UX DPHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHMS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3oHanc

34 ABTOKOI€0aHUA

35 Pemenue 3aqau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 O00011eHne 1 CUCTEMATU3ALMS 3HAHUH 110
teme "Mexanndeckue kojicoanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHs




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B 1IENI1 IEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIeTIN
NEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
IEPEMEHHOI'0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYIHOE U JIeHCTBYIOIIEE 3HAUECHHE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, Nepeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aNIeKTpodHepTruu. KynbTypa HCronb30BaHMs
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuueckre BOJIHBI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOIIEH Cpeabl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKasl CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeaens mpuMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOUHUKH. Y CIOBUSA
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uHTEephepeHIN

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOpUH 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerona. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl ne bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH 1

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agaq

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynater bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3otonsl. PagnoakTHBHOCTH
3aKoH panoaKTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaAMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIOHOB B siape. S nepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsICHEHUS PUPOJIBI KOCMUYECKIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38E311. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe ObIPBI B Apax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpobiieMbl acCTpOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE MU3MEPEHHUs cuibl Amnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MO 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3BYKOBOW BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpA" MU
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM M ATUYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

0O00011eHne U cCUCTEMAaTH3aIUs 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHu 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Kunematuka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Craruka TBEpaoro tena"




153

O0o01IeHre U CCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o001IeHrEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOsSIHHBIHN 21eKTpUuuecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
Teme "Toku B pa3nnyHbIX cpepax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
CHCTEMATHU3aLMS 3HAHUHN 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Koneoanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHelil ypok. O600IICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBubiit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170
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