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ITOSACHUTEJIbBHASA 3AIINNCKA

[lporpamma 10 ¢u3MKe Ha YpOBHe cpeaHero o06Iiero obpa3oBaHUS
pa3paboTaHa Ha OCHOBe IIOJIOKeHW W TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBaTe/bHOM MporpaMMmbl, mpezcTaBiaeHHBIXx B ®I'OC COO, a
Takke C yuéTtoMm (pesepasbHOM pabodeil mporpaMMmbl BocriuTaHus v KoHuenimu
TIperofiaBaHus yue6Horo npegmMeTta «Pu3nKa» B 00pa3oBaTe/IbHBIX OpPraHU3alysax
Poccuiickoii ~ ®Pepepaijuy,  peasu3yIOIIMX  OCHOBHble  0Opa3oBaTe/bHbIE
TIPOrPaMMBI.

[Tporpamma 1o ¢u3vKe orpefesnsieT obs3aTebHOE MpeAMeTHOe Co/lepyKaHue,
yCTaHAB/IMBaeT PeKOMEHYeMYIO T10C/IeZloBaTeIbHOCTh U3yUeHHsT TeM U Pa3JiesioB
yueOHOTrO TpeAjMeTa C Y4ETOM MEXIPeAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3eH,
JIOTUKKW y4yeOHOrO TIpOIjecca, BO3PACTHBIX OCOOeHHOCTel  OOyYaroIMXCs.
[Iporpamma 10 (¢u3MKe [JaéT TIpe/CTaBleHWe O Le/sdX, COJlep)KaHuH, OOIei
cTpaTerud OOyueHHs, BOCIHWTAHHS W Pa3BUTHS OOYyUarol[UXCs CpeJCTBaMH
yuebHoro ripeaMeta «Pur3nka» Ha yriy0/EHHOM ypOBHe.

N3yuenve Kypca (pu3ukd yryiyb/sEHHOTO YDOBHSI II03BOJISIET DPeaTru30BaTh
3aZiaur MpodeccroHaNbHOM OpHeHTAlUU, HarlpaB/eHO Ha CO3/aHue YCIOBUM AJis
TIPOSIBJIEHUS] CBOMX HHTEJIJIEKTYalbHBIX W TBOPUYECKUX CITOCOOHOCTEH KaXKIbIM
oOyuaroluMcsi, KOTOpble HeoOXOAWMBI [/ TIPO/O/DKeHUsT o0pa3oBaHUS B
opraHm3anusx npodeccMoHabHOTO 00pa3oBaHUs TI0 Ppa3/idyHbIM  (PU3KKO-
TeXHUYECKUM U UH)KeHePHBIM CTeLiMaTbHOCTSIM.

B mporpamMe 10 GuU3MKe OIpeAesSiOTCS IJIAHUpPYeMble pe3y/IbTaThl
OCBOEHUS Kypca (pU3UKU Ha YPOBHe Cpe/iHero 001ijero o6pa3oBaHus: TMUHOCTHBIE,
MeTarnpegMeTHble, TIpefiMeTHbie (Ha  yriyOo/séHHOM  ypoBHe). HayuHo-
MEeTO/IOJIOTUYECKON OCHOBOW /i1 pa3paboTKu TpebOBaHMM K JIMUHOCTHBIM,
MeTarnpeAMeTHbIM U TpPeAMETHbIM Ppe3y/jbTaTaM OO0yuarolUXCs, OCBOMBIIAX
mporpamMMy 10 (u3MKe Ha YpOBHe cpegHero oOijero o0Opa3oBaHus Ha
yriyOIéHHOM YPOBHe, SIBJISIETCSI CUCT@MHO-/esITe/IbHOCTHBIHN TIOAXO0Z,.

[Iporpamma no pu3uKe BK/IHOUAET:

TJIaHUpyeMble pe3y/bTaTbl OCBOEHWS Kypca GU3WKKH Ha yriybaéHHOM
yYPOBHE, B TOM UKCJIe TIpeIMeTHbIe Pe3y/IbTaThl 10 rojlaM 00yueHus;

cojiep)kaHue yuebHoro npeameTa «PU3HKa» 10 TOZaM 00yUYeHHs..

[lporpamma 10 ¢uU3MKe HMeeT TPUMEPHbIM XapakTep W MOXeT ObITh
WICTI0/Tb30BaHa YUUTeIIMA (DHU3UKH [T COCTaBIeHUsI CBOMX pab0UMX TIPOrpamM.

[Tporpamma 1o u3mKe He CKOBBIBAeT TBOPUECKYIO MHUI[UATUBY yUuuTe/Ied U
TIpe/OCTaB/sieT BO3MOKHOCTHA /IJIi  peasM3aljii  Pa3/IMUHBIX MeTOANUeCKUX
MOJIX0J0B K TIpernofaBaHUi0 (U3MKU Ha yriayOJéHHOM YpPOBHe TMpHU YCJIOBUU
coxpaHeHHs 00s13aTe/TbHOM YaCTH COZIeP>KaHUs Kypca.



du3mKa Kak Hayka O HaubOosee OOIMX 3aKOHaX IIPUPO/BI, BBICTyTas B
KauecTBe yueOHOTO mpeMeTa B IIIKOJIe, BHOCUT CYII|eCTBeHHbIN BK/aJ B CUCTEMY
3HaHu# 00 oKpy»KatoiieM mupe. IIIKoMbHBIN KypC PU3MKHA — CUCTeMO00Opa3yoIuii
[JIsl eCTeCTBEHHO-HAayUHBIX YUeOHBIX MpeMeTOB, MMOCKOJIBKY (hr3nuecKre 3aKOHbI
7Ie)KaT B OCHOBe TIPOLIECCOB U SIBJIEHWH, M3ydaeMbIX XuMUel, Ouomoruen,
¢dbusnueckold reorpadueli W acTpoHOMMel. Vcrionb3oBaHME U aKTHBHOE
ripuMeHeHre GU3MUeCKUX 3HAHUM OIpefielnyio XapakTep W OypHOe pa3BUTHe
pa3HoOOpa3HbIX TexHOJOTui B cdepe >SHEPreTUKH, TPAHCIIOPTA, OCBOEHUs
KOCMOCa, T0/lydeHUs] HOBBIX MaTepHasoB C 3a/laHHbIMU CBOWCTBamu. M3yueHue
(GU3UKKM BHOCUT OCHOBHOM BK/IaJ B (hOpPMUpPOBaHHE eCTeCTBEHHO-HAyYHOU
KapTuHbI Mupa obyyaroiierocs, B (oopMUpoBaHUe YMEHUU MPUMEHSTh Hay4HbIN
METOZ, TI03HaHUsI TIPY BBITOJIHEHUH UMU YUeOHBIX UCC/Ie[J0BaHUM.

B ocHOBY Kypca ¢hH3MKH1 Ha ypOBHe cpefiHero o0iiero 06pa3oBaHus MIOI0KEH
psifi vjiel, KOTOpble MOYKHO pacCMaTpYBaTh KakK MPUHLUITBI €10 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C Hel KypC SIBJISIETCS JIOTUUECKU
3aBepILIEHHBIM, OH COJIEP>KUAT MaTepuaa U3 BCeX pas3zesioB (PU3MKH, BKIKOYAeT Kak
BOIIPOCHI K/IaCCUYECKOM, TaK U COBPeMEHHOU (DH3UKHU.

Hoesa zeHepanuzayuu. B cOOTBeTCTBUM C Hell Marepuan Kypca GHU3UKU
00belMHEH BOKPYr (uU3WUYeCcKUX Teopuil. Beaylum B Kypce sIBsieTCS
¢dbopMrpoBaHUe TIpe/iCTaB/AeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelecTBe U
roJie.

Hoes zymaHumapu3zayuu. E€ peanusaiusi mpejrnosaraeT MCI0J/b30BaHUE
T'YMaHUTApHOTO MOTeHIMana (U3MYecKor HayKd, OCMBIC/IEHWE CBSI3W DPa3BUTHS
¢usuku Cc pasBuTHeM O00IIeCTBa, a TakKkKe C MHPOBO33PeHUECKHUMH,
HPABCTBEHHBIMH M 3KOJIOTHUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc ¢u3uku yrioy0néHHOTO YPOBHS
Tipe/iroJiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TeXHUUECKUX U TeXHOJIOTMUeCKUX
MIPUIO’KEHUIN M3yUeHHBbIX Teopuil M 3akoHOB. [IpyM 3TOM paccMaTpuBarOTCsi Ha
ypOBHe OOIIMX TIpeJCTaB/lieHH{ W COBpeMeHHble TeXHUUeCKHhe YyCTPOWMCTBa, U
TeXHOJIOTHH.

Hoesi 3Kon02u3ayuu peanv3yeTcsi TIOCPEJCTBOM BBeJIeHHs 3/1€MEHTOB
Cofiep>KaHusl, TIOCBAIIEHHBIX 3KOJIOTHUYeCKUM TMpoOsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHH, a TakKe O00CYyKIeHUs
1ipo6sieM palMOHa/ILHOTO MPHUPO/OTI0/Ib30BAHUS U SKOJIOTUUECKOM 6e30macHOCTH.

OcBoeHue cojiep)KaHusi MPOrpaMMbl 10 (PU3MKe AO0/DKHO OBbITh TTOCTPOEHO Ha
MPUHLIMIIAX CUCTEMHO-/|eSITeIbHOCTHOrO nozaxoja. s ¢hu3nku peanusanusi 3TUX
TIPUHLIAIIOB 0a3upyeTCsl Ha UCIIO/Ib30BAHUM CAMOCTOSATeTbHOTO SKCTIeprMeHTa Kak
TIOCTOSTHHO JleficTByHOIIero (akropa yuebHoro rpoiecca. st yriay6iéHHOTO
YPOBHSI — 3TO CHUCTEMa CaMOCTOSITEJIbBHOTO YUYeHWYeCcKOoro SKCIepUMEHTa,



BK/IFOUAIOIer0 (DpOHTabHBbIE yUYeHUUeCKHWe OIbITbI TIPU  W3yUYeHWHW HOBOTO
Marepuasa, 1abopaTopHbie paboThl M pabOThI TTPAaKTUKyMa. [Ipy 3TOM BO3MOIKHBI
JBa crocoba peanu3aiuy  (U3MUECKOrO TMpakKTHMKyMa. B mepBoM ciydae
MPaKTUKyM TipoBoguTcs mbo B KoHue 10 u 11 kmaccos, mibo 1rocsie TiepBoro u
BTOPOTO TIOJNIyTOAWM B Ka)KJOM U3 3THUX KaaccoB. Btopoii cmocob — 3To
VHTerpalss paboT TpakTHKyMa B CHCTeMy J1abopaTOpHBIX PpaboT, KOTOphIe
TIPOBO/IATCSL B TIpOLjecce W3yueHuWs: pasfena (Temsl). IIpu 3ToM moj pabotamu
MIPAaKTHKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe HCC/ieZloBaHUe, KOTOPOe TPOBOAUTCS
TI0 PYKOBO/ICTBY CBEPHYTOT0, 000011IEHHOT0 B1/ia Oe3 ToIaroBo MHCTPYKLIUU.

B nmnporpamMMme 10 (u3MKe cCUCTeMa YYeHUUeCKOTO SKCIIePUMEHTa,
nabopaTopHbeIX pabOT M TpaKTUKyMa TIpe[CTaBjieHa eJuHbIM TiepeuHeM. Bribop
TeMaTUKU [Ji 3TUX BUJOB yUeHMUECKUX TPAKTUUeCKHuX paboT OCyIecTBseTcs
yuaCcTHHUKaMHu 00pa3oBaTeIbHOTO Mpoliecca UCXO0/s U3 0Co0eHHOCTel MOypOUHOTOo
TJIAHUPOBAHUSI M OCHalleHusi KabuHeta ¢u3uku. [Ipy 3TOM O0becreunBaeTcs
OBJlajieHHWe OO0YYaloL[UMHCS YMEeHUsSMH TIPOBOJUTH TIPSIMble UM KOCBEHHbIE
M3MepeHus, UCCIe[JOBaHUSI 3aBUCUMOCTel (M3WUYeCKUX BEJUUMH U TOCTAaHOBKY
OTTLITOB TI0 MPOBEPKe TPe/IJIO’KeHHBIX TUTIOTe3.

Bosibilioe BHUMaHWe yjessieTCsl PpelleHUI0 PacyéTHbIX U KaueCTBeHHBIX
3azau. [Tpu 3TOM A1 pacuéTHBIX 3ajlau MPUOPUTETOM SIBJISFOTCS 3a/lauMl C SIBHO
3alaHHOM U HEsIBHO 3aZIaHHOW (pM3MUeCKOM MOJe/iblo, TI03BOJISIOINIe TTPUMEeHSITh
M3ydyeHHble 3aKOHbI M 3aKOHOMEDHOCTU KaK M3 OJIHOTO pa3fiena Kypca, Tak |
WHTEerpupys MpuMeHeHWe 3HaHWM W3 pa3HbIX pa3zesoB. [l KaueCTBeHHbIX 3a/jau
TIPUOPUTETOM SIBISIFOTCS  3aflaHUsl Ha OOBsICHeHWe/TIpe/icka3aHue TIPOTeKaHHs
¢bu3nUecKrx sIBJIEHWI U TIPOLIECCOB B OKpY’Karollled Ku3HH, TpeOyroiiue BbIOOpa
bu3ruecKo MoZiesv /IJisi CUTYal[iu MPAaKTUKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuM ¢ TpeboBanusmu PI'OC COO K MaTepuaabHO-
TeXHUUeCKOMY obecrieueHHI0 yueOHOro mporjecca Kypc GHU3UKK yriay0néHHOro
YPOBHSI Ha ypPOBHe cpefiHero o0iriero o6pa3oBaHusi [JO/DKeH U3yuaThCsl B YC/IOBHUSIX
npeAMeTHOro KabuHera. B kKabOuHeTe GH3MKH [JO/DKHO OBbITH HeoOXoguMmoe
nabopaTtopHoe 000OpyJOBaHUWe [l BBITIOJIHEHHSI yKa3aHHBIX B TIpOrpaMMe II0
¢u3rKe yueHMUeCKUX OIBbITOB, J1a00OpaTOpHBIX paboT M paboT TpakTHKyMma, a
TaK>Xe ZIeMOHCTPALIMOHHOe 000pyZoBaHMe.

HemoHcTpallioHHOe 00opyZoBaHue (OpMUpPyeTCs B COOTBETCTBUU C
MIPUHLIMIIOM MWHMMA/IbHOM  [OCTaTOUHOCTM U obecrieurBaeT TIOCTAHOBKY
TepeUnC/IeHHbIX B TporpaMme 10 (M3MKe K/IIOUeBBbIX JAeMOHCTpALUN [is
UCC/IeIOBaHUST  U3y4yaeMbIX SIBJIEHUA W TIPOLeCCOB,  SMITUDUYECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o06opygoBaHHe [JII YUYE€HWUYECKHX IMPAaKTHUeCKuX paboT
dbopmupyeTcsi B BUJie TeMaTHUeCKHUX KOMITIEKTOB M 00ecrieurMBaeTcss B pacuéTe



OJTHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTuueckre KOMILUIEKTHI
nabopaTopHoro 000py0BaHHS MAO/DKHBI OBITH ITOCTPOEHBI HAa KOMIUIEKCHOM
WICTI0/Ib30BaHUM aHA/IOTOBBIX U ITMGPOBBIX MPUOOPOB, a TakKKe KOMITbIOTEPHBIX
H3MEepHUTe/IbHBIX CUCTEM B BU/le ITU(POBBIX 1abopaTopuii.

OCHOBHBIMHU Te/IIMU M3y4deHus (GU3UKHU B 0011eM 00pa30BaHUM SIBISIFOTCS:

dbopMrpoBaHre UHTepeca U CTpeMm/ieHUs OO0ydvaroluxcs K HayuyHOMY
W3yUYEeHUI0 TIPUPOJbl, pa3sBUTHE WX HWHTE/JIEKTYaJbHbBIX W TBOPUECKUX
CII0COOHOCTel;

pa3BUTHe TIpe/CTaB/eHUA O HayYHOM MeTojie TO03HaHus U (OpMHUPOBaHKE
WCCIe[JOBATe/TIbCKOTO OTHOILIEHHS K OKPY KarOIUM sIBJIEHUSIM;

dhopMHUpoOBaHre HAYYHOTO MMPOBO33peHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (hH3UKY;

dbopmMrpoBaHre yMeHUM 00BSICHITh SIBJIEHUS C UCTIO/b30BaHUEM (DH3UUeCKAX
3HAHUM U HayYHBIX []0KAa3aTe/IbCTB;

dbopMUpoBaHUe TIpe/iCTaB/ieHUd O ponu (DU3UKU [T pa3BUTHSL APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHM;

pa3BUTUE Tpe/iCTaB/IeHUMN 0 BO3MO>KHBIX chepax oymy1ei
npoheCCUOHATLHOM  JIesiITeIbHOCTH, CBSI3aHHBIX C  (PU3MKOM, TMOATOTOBKA K
JanbHeueMy 00yueHHIO B 3TOM HarlpaBJIeHUH.

HocTkeHWe 3TUX 1iefied obecrieurBaeTCs pellleHreM CeyIoIUX 3ajad B
ripoijecce u3yueHust Kypca hH3MKU Ha ypOBHe cpefiHero obiero obpasoBaHus:

rpuoOpeTeHre CHCTeMbl 3HaHUN 00 00X (PU3NUECKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeopusiX, BK/IWOUasg  MeXaHWUKy,  MOJeKy/JsIpHyl0  (U3UKY,
3JIeKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHThbl aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUH TIPUMeHSTh TeopeTHUeCKre 3HaHUS [/ 00bsICHeHUS
bu3nueckux siBeHWN B TIPUPOZE U [Jisl TPUHSATHS TPAKTUUeCKHWX PpellieHud B
TOBCeITHEBHOM YKU3HU;

OCBOEHHE CII0COOOB peIlleHHs] pa3MYHbIX 3a7lad C $BHO 3a/laHHOM
bu3nuecko Mojenbio, 3a/ay, T0pa3yMeBaloINX CaMOCTOsATeTbHOe CO3/laHue
dbusruecko Mopend, a/leKBaTHOM YCAOBUSM 3a/laud, B TOM UHC/Ie 3ajay
WH)XeHEePHOT'0 XapaKTepa;

MOHVMaHue GU3NUECKUX OCHOB U TIPUHIUTIOB JI€HCTBUSI TEeXHHUYECKHX
YCTPOMCTB 1 TEXHOJIOTUUECKUX TTPOLIECCOB, UX BAMSHUS Ha OKPY)KarOIIyI0 Cpesy;

oBJ/laZieHWe MeTOAAMU CaMOCTOSTeNbHOrO TJIaHUPOBAaHUSI U TIPOBeJleHUs
Gbu3MueckuX 9SKCIIePUMEHTOB, aHalW3a W  UHTepIpeTaliuv  WHbOpMaIu,
oripe/iesieHUsi I0CTOBEPHOCTH TI0/IyYeHHOT0 pe3y/ibTaTa;

CO3/laHMe YCJIOBUM [Ji1 pPa3BUTHSI YMEHWH IPOeKTHO-MCC/ie/loBaTeTbCKOM,
TBOPUYECKOU [IeITeTbHOCTY;



pa3BUTHe UHTepeca K cdepam MpodeccuoHalbHOMN /1eATe/TbHOCTH, CBS3aHHOU
¢ OU3UKOM.

B cootBerctBuM c TpeboBanusmMu PI'OC COO yray6néHHbIM ypOBeHb
u3ydyeHuss yueOHoro mnpeamera «®Pu3nka» Ha ypoOBHe cpeAHero o6Iero
obOpa3oBaHuss BbIOMpaeTcsi OOYYAIOIUMUCSA, IIIAHUPYIOIUMU  POJO/DKEHHE
00pa30BaHuUs T10 CMeLUaTbHOCTAM (QHU3UKO-TEXHUUECKOTO MPOQUIIS.

Ha u3yuenue ¢u3uku (yriy0/iEéHHBIM YypOBeHb) Ha YPOBHE CpeiHero o0iero
obpazoBanus orBoauTcs 340 yacos: B 10 kmacce — 170 yacoB (5 4acoB B Hejieio0),
B 11 knacce — 170 yacoB (5 yacoB B HeZleJ0).

[lpennaraempiii B miporpamMme 10 (u3uKe TiepeueHb /1abOpaTOpHBIX U
TPaKTUYeCKUX pabOoT sB/seTCS peKOMEeH/IOBaHHBIM, YUMTe/b JielaeT BbIOOP
TIpOBeJieHUsT 1ab0paTOpHBIX PAOOT M OIBITOB C YYETOM WHAWBUJYA/TbHBIX
0CcoOeHHOCTel 00yJaroIIUXCS.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. HayuHblid MeTO/] TO3HAHUA MPHUPO/bI.

dusrka — QpyHjaMeHTa/IbHasl HayKa o rpupo/ie. HayuHblli MeTo/, O3HaHUS U
MeTO/ibl MCC/Ie/IOBaHUs (PU3NUECKUX SIBJIEHUMU.

OKCIiepuMeHT W Teopusi B Tpoliecce TO3HaHUs TpupoAbl. HabsmomeHnue u
9KCIIePUMEHT B (hr3UKe.

Criocobbl  M3MepeHUs1 (U3NUECKUX BeIUYWH (QHA/oroBbie W I[UGPOBLIE
M3MepuTe/ibHbIe PUO0PHI, KOMITbIOTEPHBIE JaTUNKOBbIE CCTEMBI).

[TorpeitHocTd  U3MepeHUd  Qu3nMyeckux BeMuuuH (abcomoTHas U
OTHOCHTe/IbHas).

MogenupoBaHue ¢Ghr3NUecKuX sIBEHUIN U MPOLeCCOB (MaTepuasibHasi TOUKa,
abcomoTHO TBEpAOE Teso, WjeanbHas >KUIKOCTh, WeanbHbIA Ta3, TOUEUHBIM
3aps). ['unoresa. @r3nyecKUil 3aKOH, FPaHUIIbI €ro IPUMeHUMOCTH. Pr3ryecKas
Teopusl.

Posib u MecTo pu3Mku B (POPMUPOBAHUM COBPEMEHHOW HAayyHOW KapTUHbI
MHPa, B MPaKTUYECKOU [eATeIbHOCTH JIFOEM.

YueHuuecKuti 3kcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

M3MepeHre CUIbI TOKA W HAMNpsDKeHUs] B 1[N TIOCTOSSHHOTO TOKa MpHU
TIOMOIITM aHAJIOTOBBIX U I[U(POBLIX U3MepUTETbHBIX TTPUOOPOB.

3HaKOMCTBO C 1 poBOii abopaTtopueii 10 (usuke. [IprMepsl U3MepeHUs
(hr3UUeCKUX BeJIMUMH TTPU MOMOILM KOMIbIOTEPHBIX JaTUUKOB.

Pa3pgen 2. MexaHukKa.

Tema 1. Kunemamuka.

MexaHuueckoe [BwKeHHe. OTHOCUTENBHOCTb MeXaHWUeCKOTrO JIBUXKEeHUS.
Cucrtema otcuéra.

Ipsimast u ob6paTHast 3a/1aul MeXaHUKHU.

Paguyc-BeKTOp MarepualbHOW TOUKH, €ro TPOeKI[MM Ha OCU CUCTEeMbI
KOOpZAuHaT. Tpaekropus.

[TepemelieHre, CKOpPOCTb (CpefHsiI CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
yCKOpeHWe MaTepUa/ibHOW TOUKH, UX TPOEKI[Md Ha OCU CUCTeMbI KOOp/WHaT.
CroykeHue TiepeMelleHUi 1 C/I0KeHWe CKOPOCTeM.

PaBHOMepHOe U paBHOYCKOPEHHOe MPSMOJIMHEeHOe IBW>KeHUe. 3aBUCUMOCTb
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyUaJbHOM TOYKM OT BPEMEHU U UX
rpauku.

CBoOosiHOe TajieHre. Y CKopeHue CBOOOAHOro majaeHus. JIBrbkeHHWe Tera,
OpollleHHOTO TIOJ, YIJIOM K TOPWU30HTY. 3aBUCHMOCTh KOODAMWHAT, CKOPOCTU H
YCKOpPEHUs] MaTepyuaJbHOM TOUKUA OT BDEMEHU U UX I'Pa(UKHU.



KpuBonuHeiiHoe  fBWwKeHWe. [IBoKeHMe  MarepuasbHOW TOUKA  TI0
OKDY>KHOCTH. YTJIOBasi M JIMHeWHass CKopocThb. [lepros u uacToTa oOpaiijeHus.
LleHTpOCTpemMuTebHOE (HOPMasbHOE), KacaTe/lbHOe (TaHreHLMaJbHOe) U MOJHOEe
yCKOpeHHe MaTepuaibHOM TOUKH.

TexHUueckue yCTPOWCTBA M TEXHOJIOTUUeCKWe TIpOLiecChl: CIUAOMETP,
JBIDKEHHWEe CHapsiioB, LeMHble, IlIecTepéHYaTble W peMEHHbIe Tepefaud,
CKOPOCTHBIE JIU(PTHI.

emoncmpayuu.

Mojenb cucTemMbl OTCYETa, W/UIHOCTPALIUS KMHEMaTHUYeCKUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl McceloBaHus IBUYKEHUM.

WnntocTpauys rpejie/ibHOrO repexo/ia ¥ u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHue ABW)KEHUH C UCIT0/Ib30BaHUEM MEXaHU3MOB.

[TageHue Tes B BO3/yXe U B pa3pe)KeHHOM MPOCTPAHCTRe.

HabsntogeHne [BWKeHUsi Tesla, OpOLLEHHOTO TMOJ, YIJIOM K TOPU30HTY U
TOPU30HTA/IBHO.

HarpaBiieHre CKOPOCTH TIPU JIBUYKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOW CKOPOCTH B PelyKTOpe.

CpaBHeHUe TyTel, TPAeKTOPWM, CKOPOCTeM [BWXEHHUsS OJHOT0 W TOr0 >Ke
TeJsia B Pa3HbIX CUCTEMax OTCYETa.

YueHuuecKuli 3kcnepumeHm, /iabopamopHble padbomsbl, NPAKMUKYM.

M3yyeHne HepaBHOMEPHOTO [IBW)KEHHUS C LieJIbl0 Orpefie/ieHHdsi MITHOBEHHOU
CKOPOCTH.

3MepeHUe yCKOpEeHUsI MpU MPSIMOJMHENHOM paBHOYCKODEHHOM [IBU)KEHUU
T10 HAKJIOHHOM TIJTIOCKOCTH.

WccnenoBaHve 3aBUCMMOCTHA TyTH OT BpEeMEHM TNIPU PaBHOYCKOPEHHOM
JBIDKEHUHU.

N3mepenue  yckopeHusi  cBoOosHOrO — majeHUss  (peKOMEH/0BaHO
HCTI0/Th30BaHue [U(PPOBOI TabopaTopun).

M3yueHve [BWKeHUS Tesa, OpOILEHHOTO TOPU30HTaALHO. I[IpoBepka
TUMOTe3bl O TPSMOM TMPOINOPLIMOHA/TBHOM 3aBUCHMOCTU MEXy Ja/lbHOCTHIO
M0J16Ta U HaYa/IbHOW CKOPOCTBIO Tera.

M3yueHue JBWKEHUSI Tejla IO OKPY>KHOCTH C TIOCTOSIHHOM IO MOZYJIO
CKOPOCTBHO.

WccenoBaHue 3aBUCMMOCTU Tieprofia oOpalljeHUsi KOHMYeCKOro MasiTHUKa
OT ero napamMeTpoOB.

Tema 2. Junamuka.



[lepBbivi 3akoH HbtoTOHa. MHepumanbHble cUCTeMbl OTCUéta. [IpuHIUN
otHOcUTenbHOCTH ['anmunes. HenmHepuuanbHble cUCTeMbl OTCYéTa (OrpejerneHue,
TIPUMEDBI).

Macca tesia. Cuna. [IpyHIMI CyniepriosvLyUy CUil.

Bropoi1 3akoH HeroTOHa /1711 MaTepuaibHOU TOUKH.

Tpetuit 3aKkoH HbrOTOHA /7151 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBUBAJEHTHOCTh TIDAaBUTALMOHHOW U
VIHePTHOW MacChl.

Cuna TsbKeCTH. 3aBUCHMOCTb YCKOPeHHsI CBOOOJHOTO TMaJieHusi OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUIaHeTbI U OT reorpadyUuyeckor IMUPOTHL [IBrKeHHe
HeOeCHBIX Tesl U UX CIyTHUKOB. 3aKoHbI Keriniepa. [lepBasi KocMuyeckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Tena. Bec Tesa, [BWXKYyLLerocs c
YCKOpPeHUeM.

Cuna tpenusi. Cyxoe TpeHue. Cuja TpPeHUsS CKOJIb)XEHUSI U CWJia TPEeHUS
nokosi. KospduumieHT TpeHusi. Cuia COMPOTHB/IEHHS TPU JBWKEHUM Tesla B
JKALKOCTU WU rase, eé 3aBUCMMOCTb OT CKOPOCTH OTHOCUTE/IbHOTO JIBUKEHUS.

Hasnenue. I'ngpocratnueckoe gasinenve. Cuia Apxumesa.

TexHUuyecKre yCTPOMCTBA M TEXHOJIOTHYECKHE TMPOLeCChl: TMOALIUITHUKH,
JIBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabstojeHne ABWOKeHYs TeJl B MHepLMabHbIX U HeMHepLUaabHBIX CUCTeMaxX
oTCUéTa.

[IpUHLUIT OTHOCUTE/IBHOCTH.

Kauenve [ByX LWIMHAPOB WM IIapOB pa3HOW MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTE/IbHO HEMHEPLIMaJIbHOU CUCTeMBI OTCYETA.

CpaBHeHVe  DaBHOJEMCTBYIOIEM TMPWIOKEHHbIX K Tely CWl C
Npou3BeJeHUeM MacChl TeJla Ha ero YCKOpeHHe B MHepLMaIbHOU CUCTEMe OTCYETaA.

PaBeHCTBO CWJ/1, BO3HUKAIOIUX B pe3y/bTaTe B3auMOZEeNCTBUS TeJl.

V3mepeHre Macc Mo B3auMO/IeUCTBUIO.

HesecomMocCTs.

Bec Tesa rpy yCKOpeHHOM MOA4bEME U MaJleHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHMe CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbXKEHUSI.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

3MepeHrie paBHOZIEMCTBYIOIIE CU/ MPU JIB)KeHUU OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

[TpoBepka TrumoTe3bl O HE3aBUCUMOCTH BPEMEHU [BW)KeHHs Opycka II0
HAaKJIOHHOU TIJIOCKOCTH Ha 3aJjJaHHOe PaCCTOsIHHE OT ero Macchl.



VccnenoBaHrve 3aBUCMMOCTHA CUI YIIPYTOCTH, BO3HUKAKIIUX B TIPY>XUHE U
pe3uHOBOM o0pa3ije, OT UX AeopMariii.

M3yueHrie ABW)KEHUSI CUCTEMbI TeJl, CBA3aHHbIX HUTBHIO, TTIEPEKUHYTOU yepe3
NETKUi OJIOK.

M3mepenre Ko3dduivieHTa TpeHUs1 TI0 BeTMUMHe YTJIOBOro Ko3dduieHTa
3aBUCUMOCTHU Frp(N).

WccnenoBaHue ABMXeHUsI OpycKa M0 HaK/JIOHHOMW TVIOCKOCTU C TlepeMeHHBIM
KO3((PULIMEHTOM TPEHUSI.

V3yueHurie IBW>KeHUsI FPy3a Ha Bajly C TDEHUEM.

Tema 3. Cmamuka meépoozo mea.

A6comoTHO TBEpPAOe Tesno. IlocTymaTenbHOe W BpalljaTelbHOE JIBM>KEHHE
TBEpLOro Tesa. MOMEHT Cu/ibl OTHOCUTE/bHO OCU BpalleHus. I[lnedo cussbl
CroxkeHure CWJ, TIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBusi paBHOBeCusi TBEPJOrO TeJla.

YcroiturBoe, HeyCTOWUKBOe, Oe3pa3IMuHoe paBHOBECHe.

TexHUUyecKre yCTPOWCTBA U TEXHOJOTUUECKHEe TMPOLeCChl: KPOHIITEMH,
CTPOUTEJIbHBIA KPaH, pelliéTuaTble KOHCTPYKLIUH.

demoncmpayuu.

Y cioBus paBHOBeCHs.

Buzpel paBHOBecus.

YueHuuecKuli 3kcnepumeHm, /iabopamopHble padbomsbl, NPAKMUKYM.

VccnenoBaHve yC/IOBUM paBHOBeCHs TBEPAOrO Tejla, MMERLIEro O0cCh
BpalLleHUsl.

KoHcTpyrpoBaHre KPOHILTEWMHOB U PACUET CUJT YIIPYTOCTH.

M3yueHre yCTOMYMBOCTU TBEPAOIO TeJa, UMEOLero ionab OfopHI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXAHUKe.

MMty 1bC MaTepUasibHOM TOUKH, CHUCTEMbI MaTepUaibHbIX TOUueK. LleHTp Macc
CUCTeMbl MaTepUabHbIX TOUeK. Teopema O JBUKEeHUY LieHTpa Macc.

VIMITy1bC CHJTIBI U U3MEHEeHVe UMITYJIbCa TeJia.

3aKOH COXpaHeHUsI UMITYJIbCa.

PeakTHBHOe [IBU)XeHUe.

MomeHT umIy/ibCa MaTepyanbHOU TOUKU. [IpejcTaBneHne O COXpaHeHUH
MOMEHTAa UMITyJ/IbCa B LIEHTPA/IbHbIX MOJISAX.

Pabotra cunbl Ha MajoM UM Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
Tnipe/icTaBieHre paboThl CUIIBI.

MOIIHOCTB CUJIBL.

KuHeTnueckass SHeprusi MaTepuasbHOW TOUuKH. TeopemMa 00 W3MeHeHUH
KWHETUYECKOU SHEPTUM MaTepUualTbHOU TOUKHU.



[ToTeHlMa/bHble W HeMOTeHLUa/lbHble CWibl. [loTeHlManbHas >SHEepPrus.
[ToTeHLManbHas 3Heprus ynpyro AedhOpMHpPOBaHHOM MNpY>XUHbL [loTeHlManbHas
SHeprusi Tesia B OJHOPOJHOM T'paBUTAL[MOHHOM Iiosie. [loTeHIManbHas SHeprus
TeJla B TPaBUTAL[MOHHOM T0Jie OZHOPOAHOrO 11apa (BHYTPU U BHe 111apa). Bropas
KOCMHYecKasi CKOpOoCThb. TpeTbst KOCMUUeCKasi CKOPOCTb.

Ces3p pabOThl HeMNOTeHI[MA/JbHBIX CUJI C UW3MeHeHHWeM MeXaHUUYeCcKou
SHEepPrUu CUCTeMbI Tesl. 3aKOH COXPaHeHUsI MeXaHUUeCKOM SHepruu.

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHymnu s vjeanbHOW >XUAKOCTU KaK CJie[ICTBHE 3aKOHA
COXpaHeHUs1 MeXaHUUeCKOW SHEepPIrUu.

TexHHWyecKue yCTPOWCTBA U TEXHOJIOTMUeCKHe MPOLIeCChl: ABMKEHUe pakeT,
BOZIOMET, KOMEp, TMPY)KWHHBIA MHUCTO/MeT, TUpOCKoN, (GUIrypHOe KaTaHWe Ha
KOHBKaXx.

emoncmpayuu.

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTHBHOe [IBI)KEHUE.

V3mepeHue MOLIIHOCTU CHUJIBL.

3MeHeHWe SHepPTyy TeJia TIpU COBepIlIeHNH paboThI.

B3avMHble TipeBpalljeHHdss KUHeTHUYeCKOW W TIOTeHI[Ua/JbHOW SHEeprui Tpu
JIeMICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIPYTOCTH.

CoxpaHeHHe 3Hepruu Npy CBOOOAHOM Ta/IeHUH.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

3MepeHUe UMITyJIbCa Tesia TI0 TOPMO3HOMY TYTH.

M3mepeHue CWIbl TSTH, CKOPOCTA MOJEIN 3/IeKTPOMOOWIS U MOIIHOCTU
CUJIbI TSTHU.

CpaBHeHHe U3MeHEHUsI UMITyJIbCa TeJla C UMITYJ/IbCOM CHJIb.

WccnenoBaHue coXpaHeHUs UMITYJIbCa TIPU YIIPYTOM B3aUMOZeCTBUU.

3MepeHUe KUHETUUYECKOW SHePryu TeJla 10 TOPMO3HOMY Ty TH.

CpaBHeHMe W3MeHeHHs TIOTeHIMalbHON SHepPTUr TIPY>KUHbBI C paboToN CHUIIBI
TpPeHwUsl.

Onpenenenve paboThbl CU/IbI TPEHUsI TIPU [JBWKEHUM Tesa 10 HaK/IOHHOM
TIJIOCKOCTH.

Pa3pen 3. Monieky/isipHas (py3uKa 41 TepMOMHAMMKaA.

Tema 1. OcHO6bI MO/1€Ky/IIPHO-KUHeMu4eCKoll meopuu.

OCHOBHBIE TIOIOKEHUSI MOJIeKYJIIpHO-KMHeTHYeckor Teopun (MKT), wux
orbITHOe  obocHoBaHue. [uddysusi. BpoyHOBCkoe fBKeHHMe. XapakrTep
JBIDKEHUsST U B3aUMO/IeCTBUS 4YacTUL] BellecTBa. Mogend CTpOeHUsl Ta3oB,
JKUAKOCTeH U TBEPABIX Tel U OObSCHEeHWe CBOWCTB BellleCTBa Ha OCHOBE 3THUX



Mogener. Macca u pasmepbl MosieKyn (atomoB). KommuecTBO —BelllecTBa.
[ToctosinHass ABorazpo.

TemnnoBoe paBHOBecwe. TemriepaTypa M criocobbl eé u3Mmepenus. Illkana
TeMmneparyp Llenscus.

Mopgenb WeaqbHOr0 ra3a B MOJIEKYJ/ISIPHO-KUHETUYECKOM TEeOPUM: YaCTULIbI
rasa JBUKYTCSl XaOTUUeCKHU Y He B3aUMOJeHUCTBYIOT APYT C APYTOM.

['a30Bble 3aKOHBL. YpaBHeHuWe MeHzeneeBa—Knanelipona. A6coatoTHas
TemMriepaTypa (1kasna temrepatyp KeneBuHa). 3akoH [anpToHa. M3ompouecch B
yjealbHOM Tra3e C TIOCTOSSHHbIM KOJMYeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHHe W30MPOL[eCCOB: U30TepMa, M30X0pa, n3obapa.

CBsi3b  MeX[Jy [aBleHHeM W CpelHeM KUHeTUUYeCKOW SHeprueu
MOCTYIAaTe/IbHOTO TEeIJIOBOTO [JBWJKEHHS MOJIEKY/ WJiealbHOro rasa (OCHOBHOE
ypaBHEHUEe MOJIEKYJ/IIPHO-KUHETUYECKOW TeOPUU W/eaTbHOIO rasa).

CBsi3b aOCOTIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CHCTEeMBI CO CpeiHeH
KUHETUUeCKOW SHepruei MocTynare/bHOrO TeII0BOrO JIBU)KEHHUS e€ YaCTHL].

TexHUUeCKHe yCTPOMCTBA M TEXHOJIOTUUECKHe TMIPOLIecChl: TepMOMeTP,
bapoMeTp, To/lyueHrie HAHOMAaTepUaJsIoB.

demoncmpayuu.

Mogenu IBW>KeHHSs YaCTHL] BellleCTBa.

Mopgeis 6pPOYHOBCKOTO JIBM>KEHHUSI.

BuieoposiiK ¢ 3amichbio peayibHOTO OPOYHOBCKOTO JIBHKEHHUS.

Huddysus >kuakocTen.

Mogens ornbiTa LTepHa.

[IpuTtsKeHre MOJIeKYy.I.

Mopenu KpucTa/uinueCKrx PeréTok.

HabtoeHue 1 ucciejoBaHre W30IIPOLIeCCOB.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

WccnenoBaHre mpolecca yCTAaHOBJIEHWS TEIUIOBOIO paBHOBeECUS TIpU
TETIZIO00MeHe MEXKy TOPSTUer ¥ XOJIOAHOM BOJOM.

M3yyeHne uH30TepMUYECKOro rmporecca (peKOMeHJOBAHO WCIO/Ib30BaHUe
111dpoBoi labopaTopun).

M3yuyeHne U30XOpPHOI0 MpoLjecca.

3yueHre n306apHOro Ipoiiecca.

[IpoBepka ypaBHeHHs] COCTOSTHUSL.

Tema 2. TepmoduHamuka. Tensi08ble MawuHbl.

TepmoguHamuueckas (T[]) cucrema. 3asaHve BHELIHUX YCJIOBUM IS
TepMOAVHAMUUeCKOU CUCTeMbl. BHeltHre U BHyTpeHHUe napameTpsl. [lapameTpbl
TePMOJMHAMUUECKON CUCTeMbl KaK CpeJHHWe 3HaueHWs BeJMYUH, OMUCHIBAOLLIAX
eé COCTOsIHMEe Ha MUKDPOCKOITMYECKOM YPOBHE.



HyneBoe Hauwano TtepmoavHamuku. (CaMONpOM3BO/IbHAS — pesakcanus
TePMOJMHAMHUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mogenb uJeanbHOrO rasa B TepMOAWHaMUKe — CUCTeMa YpaBHEHWM:
ypaBHeHUe MeHeneeBa—KarelpoHa M BbIpaKeHUE [1Jid BHYTPEHHEU >Hepruu.
YcnoBusi IpUMEHUMOCTUA 3TOM MOJe/T: HU3Kasi KOHLIEHTPAaLUsl YaCTUL], BbICOKUE
TeMIieparypsl. BelpakeHue /jisi BHyTPEHHEH 3HEePruy OJHOATOMHOIO MZEeanbHOTO
rasa.

KBasucratuueckue 1 HecTaTUueCKue TpOoLeCChl.

OnemeHTapHasi pabota B TepMojuHamMuKe. BorarciieHre paboThbl 1Mo rpaduky
rpoliecca Ha pV-guarpaMmme.

Temnoriepefiaua  Kak  Crmoco0® — WM3MeHeHUsI  BHYTPeHHeH  3Hepruu
TEPMOAMHAMUYECKOM  cHcTeMbl 0e3  coBepieHHsi paboTel. KoHBeKIus,
TeIJIONPOBOJAHOCTb, U3/TyUeHHUe.

KommuectBo TervioThl. TeryioéMKOCTH Tesla. YAenbHasd W MOJIApHast
TeMJIOEMKOCTU BeIlleCTBa. YpaBHeHWe Matiepa. Ye/bHasi TeljoTa CropaHusi
TOIUTMBa. Pacuér KomuuecTBa TEIUIOTBI TIpW Teriornepeaade. IloHsTtve 006
anrabaTHOM TTpoliecce.

[lepBbIM 3aKOH TepMOAWHAMUKM. BHyTpeHHsi® 5SHeprus. KosmuecTBo
TENJ0TbI W paboTa Kak Mepbl M3MEHEeHUs  BHYTPeHHed  3Hepruu
TePMOJVUHAMUUECKOU CUCTEMBI.

BTopoii 3akOH TepMOJWHAMMKUA [I/I1 DPABHOBECHBIX IIPOLIECCOB: uYepe3
3a/laHHOe DpAaBHOBECHOE COCTOSIHWEe TepMOJWHAMHUYECKOM CUCTEeMbl IIPOXOAUT
eIMHCTBeHHas1 afiuabara. AGCo/0THas Temreparypa.

Bropoii 3akOH TepMOJVWHAaMWKWA [Jjisi HEPaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOJKHO TIepe/laTh TEIUIOTYy OT OoJiee XOIOAHOTO Tesla K 6osiee HarpeTomy Ge3
komrteHcaumu (Kmaysuyc). HeoGpaTMoCTb MPHUPOIHBIX TTPOLECCOB.

[TpuHLMIIBI JeHCTBUS TerIoBbIX MatiuH. KIT/I.

MakcumaneHoe 3HaueHue KII/I. vk KapHo.

OKOJIOTUYeCKHe acCIeKThl UCMO0J/Ib30BaHUS TEIVIOBBIX JABuUraresieu. TeruioBoe
3arpsi3HeHVe OKPYKarollen Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TEXHOJIOTMYECKHEe TIPOLIeCChl: XOJIOAUIbHUK,
KOHAWILIMOHED, [IW3e/bHbI W KapOIOpaTOpHBLIM JBUTaTeNH, TapoBasi TypOuHa,
MO/IyuYeHWe CBepPXHU3KUX TeMIlepaTyp, YTWIM3aLUs «TeIlIOBBIX» OTXOLOB C
WCTI0/Tb30BaHMEM TeIJIOBOr0 Hacoca, YTUIU3alus 6M0opraHiyeckoro TOTJIBa /s
BbIDAOOTKU «TETIOBON» U 3/IEKTPOIHEPIUH.

emoncmpayuu.

3MeHeHHe TeMIiepaTypbl TIpU aZiiabaTHyeCcKoM pacIliipeHUH.

Bo3ayliiHoe OrHuBo.

CpaBHeHUe y/ieNTbHbIX TeIJIOEMKOCTeM BelleCTB.



Crioco0bI M3MeHeHHsI BHyTPeHHeH SHepTuu.

WccnenoBanue arabaTHOTO Tpoliecca.

KoMmnbroTepHble MO/ieIv TeMJI0BbIX JBUTATe/Ieu.

YueHuueckuti 3kcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM.

V3mepeHue ynenbHOU TeMIOEMKOCTH.

ViccnenoBaHre nporiecca OCTbIBAHUS BelLeCTBa.

WccnenoBanue afiabaTHOrO rpotiecca.

M3yueHrie B3aWMOCBSI3U SHEPTrUU MEXMOJIEKYJIIPHOIO B3aWMOJIEUCTBUSL U
TeMIIepaTypbl KATIEHUS )KUJKOCTEN.

Tema 3. Azpezamubie cocmosiHus eeujecmea. Pazoeble nepexoobil.

[TapooOpa3oBaHue W KOHjeHcalys. VcrapeHue U KulleHue. Yie/ibHas
TeryioTa mapoobpa3oBaHusl.

HacpleHHble W HeHachblllleHHble Tapel. KauecTBeHHasi 3aBUCHMMOCTb
IUVIOTHOCTHU U [@BJIEHHs HACBILLEHHOrO Tlapa OT TeMIlepaTypbl, KX He3aBUCUMOCThb
0T 00bEéMa HaChII[eHHOTO Tlapa. 3aBUCUMOCTb TeMrepaTypbl KUTIEHUS OT /IaB/IeHUSI
B KUJKOCTH.

Bna)kKHOCTh Bo3/yxa. AOCOMIOTHas U OTHOCHTe/IbHAsT BJIaXKHOCTb.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tesla. AHU30TPOIUSI CBOMCTB
KpUCTa/UIoB. [lynaBieHne W KpucTaim3auus. YJenbHas TeIulOoTa IUIaB/IeHUS.
CyObsumariys.

Hedopmaiuu TBEpAOro Tena. PacTsbkeHue v ckarve. Capur. Mogyinb FOHra.
[Ipenen yripyrux gedopmMariui.

TernsioBoe paciMpeHre >KUAKOCTed U TBEPABIX Tes, 00bEMHOE U JIMHeWHOoe
paciiMpeHyre. AHTapMOHW3M TeTJIOBbIX KojiebaHHii 4acTHI] BelllecTBa KakK NPUYMHA
TeIJIOBOTO pacClIvMpeHus Tesl (Ha KaueCTBEHHOM YDOBHe).

[Tpeobpa3oBanue sHepruu B (pa30BbIX Mepexoax.

YpaBHeHHe TerioBoro OanaHca.

[ToBepxHOCTHOE HaTsbKeHUe. Ko3(h@uiMeHT MOBEpXHOCTHOTIO HaTSKEHUS.
KanunnspHele siByieHus. [JaBieHue noJ UCKPUBIEHHOU MOBEPXHOCTBIO >KUIKOCTH.
®opmyiia Jlaruiaca.

TexHuueckre yCTPOMCTBA U TEXHOJIOTMYECKHWe TIPOLIeCChl:  >KUIKUE
KPUCTaJlJIbl, COBPeMeHHbIe MaTepraJibl.

demoncmpayuu.

TenioBOe pacivpenue.

CBoliCTBa HACHII[eHHbIX MAapOB.

Kurnienne. KurieHue 1pu nOHWKEHHOM [1aB/IeHUH.

V3mepeHure CH/bl MOBEPXHOCTHOTO HATSKEHUS.

OnBbIThI C MBUIBHBIMU TJIEHKAMU.

CMmauuBanue.



KanunnispHble siBIeHUSI.

Mopenu HeHbFOTOHOBCKOM XKUJKOCTH.

Crioco6bl 3MepeHus BJIaXKHOCTH.

VccepoBaHrie HarpeBaHUs U I1J1aB/IeHUs] KPUCTA/I/IMYECKOro BelecTsa.

Buabl gedopmariyid.

HabstogeHnre Masibix gedopmariuid.

YueHuuecKuli 3KkcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

M3yyeHne 3aKOHOMEPHOCTeN HUCIIapeHus KUJAKOCTeu.

V3mepeHue ynesbHOU TEMUIOTHI TI/1aB/I€HUS JIb/IA.

V3yueHrie CBOMCTB HACBILL[€HHBIX TapOB.

3MepeHre abCO/MIOTHON BJIaXKHOCTH BO3[yXa M OLleHKAa MacChl TapoB B
TIOMeLL[eHUH.

N3mepeHure Ko3d@uijeHTa NOBEPXHOCTHOT'O HATS>KEHUSI.

N3mepenue moayJig FOHra.

WccnenoBaHve 3aBUCMMOCTUA  Jepopmaliuv  pe3uHOBOro obpasiia  oT
TIPUJIO’KEHHOU K HEMY CHUJIBI.

Pa3pgen 4. JnekTpoguHaMMKa.

Tema 1. Dnekmpuueckoe novie.

OneKTpu3alys TeJl W eé TpOsiBeHUs. OJIeKTpuuecku 3apsifi. [IBa Buja
7IEKTPUYECKUX 3apsAfoB. [IpOBOAHUKM, [OUSNEKTPUKU U TIOTYTIPOBOJHUKMU.
ONeMeHTapHbIA 37IeKTPUYeCKUM 3apsfl. 3aKOH COXPaHeHWsl 3JIeKTPUYEeCKOro
3apsiza.

B3aumogelictBue 3apsifoB. TodeuHsle 3apsiibl. 3aKoH KysioHa.

OnekTpuyeckoe nose. Ero felicTBre Ha 35eKTpUYecKue 3apsifbl.

HanpsokéHHOCTb ~ 37eKTpUueckoro  Tosisi.  [IpobHbId  3apsig.  JluHuu
HarpspKEHHOCTH 3JIEKTPUYeCKOro nojst. OJHOpPOJHOe 3/1eKTprUYecKoe roJie.

[ToTeHLMAa/bHOCTb 3/1eKTPOCTaTUUeCKOro IoJisg. Pa3HOCTh IOTeHLManoB U
HarpspkeHue. IloTeHuuanbHass SHeprus 3apsfia B 3JI€KTPOCTaTUYECKOM II0JIe.
[ToTeHuuran sneKTpocTaTUyeckKoro noJsist. Cesi3b HATIPSDKEHHOCTH TI0JIST U pa3HOCTH
MOTEHLUA/IOB ISl 3JIEKTPOCTaTUYeCKOro 1o (Kak OAHOPOJHOrO, TakK W
HEOZJHOPO/JHOT0).

[IpyHLMI CyTIepIIO3ULIMU 37IEKTPUYECKUX MOJIeH.

[Tosie ToueuHoro 3apsza. [lone paBHOMepHO 3apsbkeHHOUW cdepsbl. [lone
PaBHOMEPHO 3apsbKeHHOTO 10 00béMy 1apa. [lose paBHOMEPHO 3aps>KeHHOM
OeCcKOHeYHON TMIOCKOCTH. KapTuHBI JMHUNM HaNpsHKEHHOCTH STUX TIoJied U
5KBUIOTEHI[MA/IbHBIX TOBEPXHOCTEM.

[IpoBOAHUKHM B 3/IEKTPOCTAaTUUYECKOM I10J1e. Y C/IOBHE DABHOBECHUS 3apsIOB.

OvisnekTprku B 3J1eKTPOCTaTUYECKOM roJsie. Nvsnexktprueckas
TIPOHUL[AeMOCTh BellecTBa.



KonzeHcaTop. O1eKTPOEMKOCTh KOHZEeHCcaTopa. J/eKTPOEMKOCTh TJI0CKOT0
KOH/IeHCcaTopa.

[TapannenbHOe coefiuHEHUE KOHAEHCAaTOpoB. [lociiejoBaTesibHOE CoOeIMHEHHE
KOH/IEHCaTOPOB.

OHeprus 3apsbKeHHOr0 KOH/leHcaTopa.

[IBr>KeHVe 3apshKeHHOM YacTULbl B OIHOPOJHOM 3/IeKTPUUYECKOM TI0JIE.

TexHUUeCcKHe YCTPOMCTBA M TEXHOJIOTMUECKHe TPOI[eCChl: 3/IeKTPOCKOTI,
3/IEKTPOMETpP, 3JIeKTPOCTaThUecKasl 3alluTa, 3a3em/ieHue 3JIeKTpPOrpubopoB,
KOH/leHcaTophbl, reHepaTop Ban ge I'paada.

emoncmpayuu.

Y CTpOUCTBO M IPUHIIMIT [IeMCTBUS 3/1IeKTPOMeTpa.

DneKTpuueckoe roJe 3apsokKeHHbIX 111apHUKOB.

DneKTpuyeckoe 1oJie AByX 3apshKeHHbIX TIJIaCTUH.

Mopesnb 3/1eKTpocTaTuueckoro resepatopa (Ban ge ['paada).

IIpOBOJHUKHU B 3/IEKTPUYECKOM I10JI€.

OneKTpocTaThyecKas 3aljuTa.

YCTpOUCTBO UM AeNCTBHE KOHZEHCAaTOPa MOCTOSHHOU U IepeMeHHON EMKOCTH.

3aBUCUMOCTb 37IeEKTPOEMKOCTH TIJIOCKOTO KOHJeHcatopa OT [UIOLIaid
TIJIaCTUH, PaCCTOSTHUSI MEXAY HUMU U [IN3/IeKTPUUeCKON TTPOHUIIAeMOCTH.

OHeprus 3/1IeKTPUUYeCKOT0 110151 3apsPKEHHOT0 KOH/IeHCaTopa.

3apsiika ¥ pa3psifika KOH/ieHCcaTopa uepe3 pe3ucTop.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

O1jeHKa CUJT B3aMMO/1eHCTBUS 3apPsDKeHHBIX TeJl.

HabJttojeHre npeBpaiiieHusi SHEPIUH 3apsKeHHOT0 KOH/IeHCcaTopa B 9HEPT U0
W3/ly4eHUs: CBETOIUO/A.

M3yuyeHue npoTeKaHUs TOKA B LeNH, COAeprKallel KOHZeHcaTop.

Pacnipepienenue pPa3HOCTHU TIOTEHLMAa/I0B (HampspKeHus1) rpu
rocJiefiloBaTe/lbHOM COeJUHEHUU KOH/JeHCAaTOPOB.

WccnenoBanue pa3psijla KOHZeHCaTopa yepe3 pe3ucTop.

Tema 2. IIocmosiHHbIl 3/1eKmpu4ecKutl mok.

Cwua Toka. [TocTossHHBIN TOK.

YcnoBus CylilleCTBOBaHUS TOCTOSIHHOTO 3/IeKTPUUeCKOro TOKa. VICTOUHUMKU
toka. Hanpspkenue U u 3IC €.

3akoH Oma /i/1 yyacTKa Lielmu.

OneKTpruYecKoe COTIPOTHBJIEHHE. 3aBUCUMOCTD COTIPOTUB/IEHUS
O/THOPOJJHOTO TIPOBOJIHMKA OT €ro /JIMHbI W TIIOIIaJu TIONepPevyHoro CeueHus.
Y nenbHOe CONPOTUB/IEHUE BellleCTBa.

[TocnegoBaTenbHOE, MapasiiebHOE, CMEIIAHHOe COeJMHEeHHe TIPOBO/IHHKOB.
PacuéT pa3BeTB/IEHHBIX 3/1eKTprUUYecKuX lierneu. [TpaBuna Kupxroda.



PaboTa 3/1eKTprueckoro Toka. 3akoH [xoysis—/IeHia.

MOIIHOCTE 3JIEKTPUYECKOTO TOKAa. TerioBasg MOLHOCTb, BblAe/issemMasi Ha
pe3ucTope.

OC u BHyTpeHHee COMNPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma s
MOMHOU (3aMKHYTOM) 3JIEKTPUYECKOM 1ernd. MOIHOCTh MCTOYHMKA TOKa.
KopoTkoe 3ambikaHue.

KoHpeHcaTop B L€y MOCTOSTHHOTO TOKa.

TexHUUyecKre yCTPOMCTBA W TEXHOJIOTMUECKHEe TIPOLIeCChl: aMmepmeTp,
BOJIbTMETP, PEOCTaT, CUETUMK 3JIEKTPUUYECKOU SHEPrHUH.

emoncmpayuu.

V3MepeHMe CUJIbI TOKA U HarlpsKEHUS.

WccnenoBanre 3aBUCMMOCTU CWIbl TOKA OT HArpsDKeHUWs [Jis pe3ucTopa,
JIaMIIbl HAKa/IMBaHUs U CBETOAUO/A.

3aBUCHMMOCTb COTPOTUBJ/IEHHS LIWIMHAPUYECKUX TPOBOJAHUKOB OT [JIVHBI,
TL/IOLLIa/IN TIOTIePeYHOr0 CeueHus U MaTepuarna.

WccnenoBaHre 3aBUCUMOCTH CUJIbI TOKA OT COTIPOTHBJIEHUS [IPU TTIOCTOSSHHOM
HarpsyKeHUH.

[Ipsmoe usmepenre J/]C. KopoTKoe 3amMblKaHUe rajibBAHUUECKOTO 3J1eMeHTa
Y OLIeHKa BHYTPEHHEr0 COMPOTUBJ/IEHHS.

CriocobbI coeiiHeHUsI UCTOYHUKOB ToKa, I/1C bGaTapeii.

VccnenoBanre pa3sHOCTH TOTEHLIMATIOB MEXAY TMOI0CAMM MCTOYHMKA TOKa
OT CWIbI TOKA B LIeTIN.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

VicciepoBaHre CMeIIaHHOTO COeJUHEeHUs Pe3rCTOPOB.

V3mepeHue yaenbHOTO CONPOTUB/IEHUS TIPOBOJHUKOB.

VccnenoBaHre 3aBUCMMOCTA CWIBI TOKA OT HaNpsDKeHUs [JI  JIaMIIbl
HaKa/IMBaHUs.

YBenuueHue npejiesia u3MepeHus: amrnepmeTpa (BoJbTMeTpa).

N3mepenue 3/1C ¥ BHYTpEHHEr0 CONPOTHBIIEHUS] UICTOYHUKA TOKaA.

NccnepoBanne 3aBucuMoctd J/JC raipBaHUUeCKOro 3jeMeHTa OT BPeMeHU
TP KOPOTKOM 3aMbIKaHWH.

ViccienoBaHre pasHOCTH ITOTEHLIMA/IOB MEXAY I10/H0CaMM MCTOYHMKA TOKa
OT CWIbI TOKA B LIETIN.

VccnenoBanre 3aBUCUMOCTH T0JIe3HOU MOLHOCTH MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ paznuuHbIx cpeoax.

OneKTpuueckass TPOBOAUMOCTb  pPa3/IMUHBbIX  BeLeCTB. JIEKTPOHHAas
MPOBOJAUMOCTb TBEPABIX MeTa//IOB. 3aBUCHMOCTb COIPOTHBJIEHUS] METa/uIOB OT
TeMmrepaTtypbl. CBepXIpOBOAUMOCTb.



O/IeKTpUUeCKUl TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBOgHYKMN. CobcTBeHHast U [pUMecHas TIPOBOIUMOCTh
TM0JIyTIPOBOJTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrnpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKU TOK B 3JIEKTPOIMUTAX. OJEKTPOJUTHYeCKas AUCCOLAaLvs.
OsiekTposin3. 3akoHbl Papajes /Jid 3J1eKTPO/I13a.

OJIeKTpUUYeCKMd TOK B ra3ax. CamMOCTOSITe/IbHbIM W HeCaMOCTOSITe/IbHBIN
pasps. PasnuuHbie TUIBI CAMOCTOATE/ILHOrO paspsaga. Momnuus. [1nasma.

TexHUUeCKHe YCTPOMCTBA W IpPaKTUUeCKOe IpHMMEeHeHHe: ra3opaspsijHble
JIAMITbI, 3JIEKTPOHHO-/IyueBass TpyOKa, IOMyNIPOBOAHUKOBBIE TIPUOODHI: A0/,
TPaH3UCTOpP, (POTOAMOJ, CBETOAWOJ, TradbBaHWKa, papUHUPDOBaHWE MeJH,
BbITIJIaBKA a/TFOMUHUS, 3/IEKTPOHHAS! MUKPOCKOMHUSL.

emoncmpayuu.

3aBUCHMOCTb COTMPOTHUBJIEHUS] META/VIOB OT TeMIIepaTyphl.

[IpoBOAMMOCTB 371EKTPOJIUTOB.

3aKoHbI 371eKTposin3a Papazes.

VckpoBoi pa3psz ¥ IPOBOJVMMOCTE BO3yXa.

CpaBHeHue MPOBOAUMOCTH METa/IJIOB Y TTOTYTPOBOJHUKOB.

OJHOCTOPOHHSAS TPOBOAUMOCTB JUOJA.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

HabmtoieHue 37eKTposm3a.

V3mepeHue 3apsia OJHOBAJ€HTHOIO UOHA.

WccnepoBanve  3aBUCUMOCTM  CONPOTHBIIEHWSI  TePMOpPE3WCTOpa  OT
TeMIlepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEePUCTUKU JUO/A.

dusnuecKum NpPakTUKyM.

Crioco6p1 n3MepeHust GU3NUECKHX BEeJWUYUH C MCTI0h30BaHHUEM aHaOTOBBIX
Y 1IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITBIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AOGCOJIIOTHBIE M OTHOCUTEJIbHBIE TIOTPeITHOCTA M3MepeHui (r3uuecKux BeTMUrH.
OueHKa rpaHul] MOTPeLIHOCTE!.

[IpoBeieHMe  KOCBEHHBIX W3MEDEHWH, HCC/Ie0BaHUM  3aBUCHMOCTEU
¢bu3nMuecKkux BeJIMUWH, TIPOBepKa TMpe/o)KeHHbIX TuroTe3 (BbIOOp u3 pabor,
OMMCAHHBIX B  TeMaTUYeCKHMX  pasfieflaXx «YUeHUYeCKUd  SKCIIePUMEHT,
nabopaTopHblie pabOThI, MPAKTHUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenve Kypca ¢usMku yraybnénHoro ypoBHs B 10 kjacce
OCYLLECTBJISIETCSI C YUETOM COZiep>KaTe/IbHbIX MeXIIpeJMETHBIX CBS3€M C KypcaMu
MaTeMaTHUKH, O10J/I0THH, XUMUH, Teorpaduu U TeXHOIOTHH.

MesicnpedomemHbie noHsiMus1, C8513AHHbBIE C U3yYeHUeM Meimo008 HaAyYHOo20
NO3HAHUSA: sIBJIeHWe, Hay4HbId (DAKT, TUIoTesa, (u3uyecKass Be/IMYMHA, 3aKOH,



Teopusi, HaO/MIO/ieHHe, SKCIIepUMEeHT, MOJe/TUpOBaHre, MOJie/lb, W3MepeHue,
TIOTPELIHOCTY U3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpOoBasi 1abopaTopusi.

Mamemamuxka: pelieHde cucTeMbl YypaBHeHWM. JIMHelHasi (QyHKLuS,
napabosna, ruriepbosia, Uux rpadyku U CBoOWCTBa. TpUroHOMeTpUuecKue (yHKLUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOe TOXAECTBO.
BeKTOophbI ¥ X MPOEKLIMU Ha 0CY KOOPJMHAT, CJIOXKEHUE BEKTOPOB.

Buosozus: MexaHWuyecKoe JIBW)KeHHe B XKMBOU Tpupoze, auddysus, ocMoc,
TerI000MeH >KMBBIX OPraHM3MOB, TEIJIOBOe 3arpsi3HeHHe OKpY’Karollled Cpe[ibl,
yTUIU3alisi OMOOpraHWUeCKOTO TOIIMBA /i1 BBIPAOOTKU  «TEIUIOBOW» U
3JIeKTPO3HEPrYH, TIOBEPXHOCTHOE HATSDKeHUe U KalU/UISIpHbIe SIBJIEHUS B TIPUPO/E,
3JIeKTPUUECKUE SIBJIEHUS B JKUBOU MPUPO/IeE.

Xumusi: JUCKpeTHOe CTpPOeHHe BelecTBa, CTPOEHHWe aTOMOB M MOJIEKYJI,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, ToJlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBa TBEPABIX TeJl, KUAKOCTEM U ra3oB, XUAKHWE KPUCTa/Ulbl, 3/IeKTPUUYECKHEe
CBOMCTBa MeTaJI/IOB, 3JIEKTPOJIUTAYECKAS AUCCOLIMALIUS, Ta/IbBaHUKA, 37IeKTPOHHAs
MHKPOCKOITHSI.

I'eozpagpus: Bna)xHOCTH BO3/yXa, BeTpbl, 0apomMeTp, TepPMOMETP.

TexHonoz2us: tipeobpa3oBaHve ABWKEHUN C UCIOb30BaHUEM MeXaHW3MOB,
Y46T CyXOrO M JKAJKOTO TpPEeHUs] B TeXHUKe, CTaTHYeCKHMe KOHCTPYKLIUU
(KpOHILUTEMH, peliéTyaTble KOHCTPYKLMHU), MCII0/Ib30BaHME 3aKOHOB COXPaHEHUs
MeXaHUKA B TeXHUKe (TMPOCKOI, BOAOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJOJUIbHUK, KOHAULIMOHED, TeXHOJIOTUU
MOJIyYeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/Ie HaHOMaTepuajioB, H
HAHOTEXHOJIOTUH, 37IeKTpOCTaTUUecKasi 3allluTa, 3a3eMJ/IeHHe 3JIeKTpPOIrpruOopoB,
ra3opa3spsiiHble JIaMITbl, TI0/TyTIPOBOJHUKOBEIE PHUOOPHI, ralbBaHUKA.

11 K/IACC

Pa3pen 4. dnekTpoaguHaMuKa.

Tema 4. MazHumHoe novie.

B3auMogencTBue TOCTOSIHHBIX MAarHATOB W TIPOBOJHUKOB C  TOKOM.
MarnutHoe T1iosie. BeKTOp MarHWUTHOM WHAYKUWW. [IpyHLUN Cynepnosviuu
MarHUTHBIX T0Jiel. JIMHUM MarHUTHOM UHAYKLIUU.

MarHuTHoe mnoJie TIPOBOJHUKA C TOKOM (MPSAMOr0 MPOBOJHUKA, KaTyIIKUA U
KPYroBOro BUTKa). OnbIT Jpcresa.

Cuna Amriepa, eé HaripaB/ieHHe U MOJY/Ib.

Cuna JlopeHlija, eé HarnpaBieHUe U MOJY/ib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/ie. PaboTa cubl JIopeHria.

MaruuTtHoe 11071e B Beljectse. @eppoMarHeTUKy, napa- 1 JuaMarHeTUKU.



TexHUuUeckue yCTpPOWCTBA U TEeXHOJOTHYECKHWe TIPOLieCChl: MpUMeHeHUe

TTOCTOSTHHBIX MarH1TOB, 3/71eKTPOMarHuTOB, TeCcTep-MyJIbTUMETP,
3/IeKTpO/IBUTaTe /b SIKOOU, YCKOPUTEIU 3/1eMeHTapHbIX YaCTHII.
emoncmpayuu.

KaptvHa  /MHUKA  WHAYKUAW ~ MarHATHOTO — TIOJIS  TIOJIOCOBOTO U
T10/IKOBOOOPA3HOI0 MOCTOSIHHBIX MarHUTOB.

KapTrHa JIMHUM MarHUTHOM MHAYKLWU MOJIs [JTAHHOTO MPSIMOT0 MPOBOIHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOTO MPOBO/IHUKA, KATYLLKH C TOKOM.

B3aumMogerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPO/IUTA.

HabJttojeHne [BIKeHUS MydKa 3/IEKTPOHOB B MarHUTHOM ITOJTe.

[IpuHLUMT JeUCTBUS 3/1eKTPOU3MEPUTENIBHOTO npubopa
MarHUTO3/1eEKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnepoBaHrie MarHATHOTO T10J151 [IOCTOSTHHBIX MarHUTOB.

WccnenoBaHvie CBOWMCTB (peppOMarHeTUKOB.

VccnenoBaHve 1elCTBUS MOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

V3mepeHue cusbl AMrepa.

N3yyeHure 3aBUCMMOCTU CUJIbI AMIiepa OT CUJIbI TOKA.

OrnpefeneHre MarHUTHOW UHAYKLMY Ha OCHOBE MU3MepeHHs CUIbl AMrepa.

Tema 5. 1eKmpomazHUMHASA UHOYKYUSL.

SIBneHUe 95/IeKTPOMarHUTHOW UWHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
vHayKimu. OC uHAYKUMM. 3aKOH 3/7€eKTPOMarHMTHOM WHAyKOuu Papajesi.
Buxpesoe 3nekTpruueckoe rose. Toku Dyko.

OAC uHAYKUMU B NPOBOJHUKE, ABWXKYIEMCS B OJHOPOJHOM MarHWTHOM
rosie.

IIpaBusno JleHrja.

NHpayktiBHOCTE. KaTylllka WHAYKTUBHOCTM B LMK [OCTOSIHHOTO TOKa.
Asnenve camonHaykumuu. 31C caMOMHAYKLIUN.

OHeprusi MarHUTHOT'O MOJI KaTYLLIKX C TOKOM.

OJ1eKTPOMarHuTHOe I10J1e.

TexHUUyeCcKre yCTPOMCTBA Y TEXHOJIOTMYECKHEe TIPOLeCChl: UHAYKLMOHHAs
Teyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMy TeJ TPU JBWKEHUM B MAarHUTHOM I10J1e
3eM/iu.

emoncmpayuu.

HabJttojeHue siByieHUsT 3IeKTPOMAarHUTHONM WHAYKLIWU.

NccnepoBanne 3aBucuMocTd JDC MHAYKUMM OT CKOPOCTHM HW3MeEHEeHUs
MAarHUTHOT'O MOTOKa.



[IpaBuio JleHra.

[TazeHre MarHUTa B a/IFOMHUHUEBOM (MeIHOI) TpyOe.

SIBneHre caMOUHIYKIIUM.

WccnenoBanve 3aBucumocty D/JC caMOWMHAYKI[MHA OT CKOPOCTH W3MEHEeHUsI
CWJIbI TOKA B 1[€TIN.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

VccnenoBaHve siBIeHUs 3/IeKTPOMarHUTHOM WHYKIIWH.

OrnpesiesieHrie UHAYKI[MW BUXPEBOTO MarHUTHOT'O TIOJISL.

HccegoBanue siB/IeHUS] CAMOUHAYKLIWU.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Koie0anus ¥ BOJTHBIL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarenpHas crucreMa. CBoOOAHbBIE KO/IeOAHUS.

[apmoHnyeckue Kosiebanus. KuHemaTthueckoe v JUHaAMHUeCKOe OIMCaHUe.
OHepreTuueckoe orvcaHye (3aKOH COXpaHeHHs MeXaHWUeCKOW 3Hepruu). BuiBo
JUHAMHUYECKOTO OMMCaHWs TapMOHHUECKUX KOyie0aHWM U3 UX SHEpreTHUecKoro u
KMHEMaTH4eCKOT0 OTIMCAHUSI.

Amruutya U dasa Konebanuii. CBSI3b aMIUIUTY/Abl KOieOaHUN HCXOHOU
BeJIMUMHBI C aMITUTyIlaMU KoJjile0aHUi eé CKOPOCTH U YCKOPEeHHUSI.

[Tepvox n uactora Kojebanuii. Ilepuoz MasbIx CBOOOJHBIX KOJIeOaHMM
MaTeMaTUueCKOro MasiTHUKa. [lepuof; CBOOOAHBIX KojaebaHWY TMPY>KUHHOTO
MasiTHUKa.

[ToHsiTHE O 3aTyXaroIuX KosiebaHusAX. BeiHyX/IeHHble KosieOaHus. Pe3oHaHC.
Pe3oHaHCHass KpuBas. BivsHuWe 3aTyxaHusi Ha BUJl Pe30HAHCHOW KpHUBOM.
ABTOKO/Ie0aHMS.

TexHUYecKre yCTPOWCTBA U TEXHOJOTHYeCKHe MPOLecChl: MeTPOHOM, Yachl,
Kauesv, My3blKaJbHble UTHCTPYMEHTHI, cercmorpaag.

Jemoncmpayuu.

3anuch KosiebaTeTbHOTO IBYKEHUS.

HabstojeHrie He3aBUCUMOCTH TepHo/ja MaslbIX KojieOaHWii Tpy3a Ha HUTH OT
aMILTUTY TbI.

WccnenoBanre  3aryxarmolux KojebaHWid ¥ 3aBHCHMMOCTH  Tepuoja
cBOOO/IHBIX KO/lebaHu# OT COTPOTUB/IEHUS.

WccnemoBanuve KosiebaHWM Tpy3a Ha MaCCHBHOW TIPY)KHHE C ILe/IbIO
dhopMupoBaHus MpeicTaBIeHU 00 uieanbHON MO/Ie/Td TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHHsI SHepruH P KoJ/ie0aHUsIX TPy3a Ha MpYKUHe.

WcceqoBaHue BLIHYKEHHbBIX KoebaHuUH.

HabGmomeHne pe3oHaHca.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.



3mMepeHune Tmepuojia CBOOOAHBIX KoJjiebaHWN HUTSHOTO W TPY>KUHHOTO
MasiTHUKOB.

3yueHrie 3aKOHOB /IBU)KEHUSI TeJla B X0Zie KojiebaHui Ha yripyroM ro/iBece.

N3yueHuie IBVW>KEHWSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHye SHePTUU B TIPYKUHHOM MasiTHUKE.

WccenoBaHve yObIBaHUST aMIIATY/IbI 3aTyXaKOIIUX KO/IeOaHUH.

WccnenoBaHue BEIHYKEHHbBIX KoiebaHUM.

Tema 2. DnekmpomazHumHbie Koa1e0aHusl.

KonebaTenvHbli KOHTYpP. CBOOOJHBIE 3/IeKTPOMarHUTHbIE KojebaHusi B
neanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBs3b aMILTUTY/IbI
3apsiia KOHZIeHCcaTopa C aMIUVIMTY /10 CU/IbI TOKa B KosiebaTe/lbHOM KOHTYPe.

3aKOH COXpaHeHUs SHePruM B H/iealbHOM KoJiebaTelbHOM KOHTYPe.

3aryxaroiue 3/1eKTPOMarHuTHbIe Kosie0aHusI. BoeiHy)Xj€eHHbBIE
3/IeKTPOMAarHuTHbIe KoJyieOaHwUs.

[TepemeHHBId TOK. MOIIHOCTh TI€PEMEHHOTO TOKAa. AMIUIMTYJHOE W
JIeMCTBYIOLL[ee 3HauyeHWe CWIbl TOKA Y HaNpspKeHWs IMpPU pas3/IuyHOU (opme
3aBUCHMMOCTHU [IePEMEHHOT0 TOKa OT BPEMEHH.

CuHycouJanbHbl TIepeMeHHbIM TOK. Pe3ucTop, KOHJeHCAaTop M KaTyllKa
VIHIYKTUBHOCTU B LlelIM CUHYCOUJA/IILHOIO IePeMeHHOro0 TOKa. Pe30HaHC TOKOB.
Pe30oHaHC HarnpsokeHUM.

UpeanpHbiii TpaHcdopmaTop. IIpon3BOACTBO, Tepefada W TOTpeb/ieHHe
371EKTPUYECKOU SHEPTUH.

OKOJIOTUYeCKHe PUCKA TIpU TIPOM3BOACTBE 3jIeKTpo3Hepruu. Kysnbrypa
VICTI0JIb30BaHUS 3JIEKTPOIHEPTHH B [TOBCEHEBHOM YKU3HHU.

TexHUuyecKre yCTPOWCTBA U TEXHOJIOTMUECKHEe MPOLeCChL: 3JIeKTPUYECKUU
3BOHOK, 'eHepaTop IepeMeHHOr0 TOKa, IMHUY 371eKTpornepezay.

emoncmpayuu.

CB00o/iHBIE 3/IEKTPOMAarHUTHbBIE KOjiebaHUs.

3aBUCHMOCTb UYaCTOThI CBOOOIHBIX KO/iebaHu OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMsbl 3/1eKTPOMarHUTHBIX KosiebaHui.

["eHepaTOp He3aTyXaroOIIUX 37IeKTPOMAarHUTHBIX KoJiebaHuiA.

Mopenb 3/1eKTPOMarHuTHOTO TeHepaTopa.

BbIHYKIeHHbIe CUHYCOW/jabHbIe Ko/le0aHuUs.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LN IepeMeHHOro
TOKa.

Pe3oHaHC TipyM MOC/Ae[0BaTe/IbHOM COeJWHEHWM pe3UCTOpa, KaTyIIK!
VIHIYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MPUHIIMII [IeCTBUSI TpaHC(opMaTtopa.



Mojenb TMHUM 37IeKTpoTiepejauu.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yueHue TpaHCcpopmaTopa.

WccnenoBaHre mepeMeHHOTO TOKA uepe3 M0C/e[0BaTelbHO COeAUHEHHBIE
KOHZIeHCaTop, KaTyIlKY U Pe3UCTOop.

HabJtojeHuie 3/1eKTPOMarHUTHOTO pe30HaHca.

WccnenoBaHue paboThl MCTOYHUKOB CBETA B LieTM TTePeMeHHOr0 TOKa.

Tema 3. MexaHuuyecKue u 3/1eKmpoMazHUIMHble 60/IHbI.

MexaHndeckre BOJIHBI, YC/IOBHSI WX PpacrpocTpaHeHus. [lomepeuHbie u
TIPOZI0/IbHBbIe BOJIHBL. [lepuof, CKOpOCTh pacripoCTpaHeHHsi W [JIMHA BOJIHBI.
CBoiicTBa MexaHWUeCKUX BOJIH: OTpakKeHUe, TMpejoM/eHUe, UHTepdepeHLrs U
Av(pakuys.

3ByK. CKopocTb 3ByKa. ['[pOMKOCTb 3ByKa. BricoTa ToHa. Tem0Op 3ByKa.

[ITymoBoe 3arpsi3HeHHe OKPY»KaroIlleid Cpe/ibl.

ONeKTPOMarHUTHbLIE BOJHBL. Y C/IOBUSI U3MyUeHHUsT 3/IeKTPOMarHUTHBIX BOJH.
B3auMHasi opvieHTallyisi BEKTOPOB B 3/IeKTPOMarHUTHOM BOJTHE.

CeoiicTBa  2/IEKTDOMarHUTHBIX ~ BOJH:  OTPaKeHHWe,  IpeIOMJIeHue,
rosisipy3anysi, uUHTepdepeHLys U AU paKLys.

[TIIkasa 3/1eKTpPOMarHUTHBIX BOJH. [IpMeHeHHe 3/1eKTPOMarHUTHBIX BOJH B
TeXHUKe U ObITY.

[TpUHLIUTIBEI paIOCBS3U U TeleBUIeHNUs. ParionoKariysl.

DeKTpPOMarHWTHOe 3arpsisHeHre OKpY»Karolllel Cpe/bl.

TexHUUecKue YyCTPOWCTBA U MpaKTUUeCKoe TNpUMeHeHHe: My3bIKalbHbIe
WHCTPYMEHTbI, pajiap, paZJuoNprUéMHUK, TeJleBU30p, aHTeHHa, TesieoH, CBY-reun,
yJIbTPA3BYKOBasi IMarHOCTHKA B TEXHUKe U MeULIVHE.

emoncmpayuu.

Obpa3oBaHue U paclpoCTpaHeHue MoTepeyHbIX U MPO/I0/IbHBIX BOJIH.

KosnebJmrorrieecs Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJIHBI OT YaCTOThI KOjiebaHuH.

HabtojeHure oTpaykeHus U MpeioM/IeHUsI MeXaHUUeCKUX BOJIH.

Hab6moneHne nHtepdepeHIvy 1 AU PaKId MeXaHUUeCKHUX BOJIH.

AKyCTAYeCKHN pe30HaHC.

CBoiicTBa yabTpa3ByKa U ero IIpUMeHeHue.

HabstogeHrie CBSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYJ0M U
YacTOTOM KoebaHuM.

WccnenoBaHre  CBOWCTB — 971€KTPOMarHUTHBIX —~ BOJIH:  OTpakeHue,
TipesioMJieHue, TTo/spr3aLivs, Audpakiys, nHTepdepeHIys.

OO6Hapy>keHre UHPPAKPaCHOTO U y/IbTPaHOIeTOBOT0 U3TyUeHHiA.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.



M3yueHrie mapameTpOB 3BYKOBOM BOJTHBI.

M3yueHure pacripoCTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPaHCTBe.

Tema 4. Onmuka.

[Tpsimo/iMHeliHOe pacnpoCTpaHeHWe CBeTa B OJHOPOJHOU cpefe. JIyu cBera.
TodeuHbIl KCTOYHHUK CBeTa.

OTpakeHue cBeTa. 3aKOHBLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHui B
171I0CKOM 3epkase. Cepuueckue 3epKara.

[TpenomsieHue cBeta. 3aKOHbI TIpeIOMJIeHUs cBeTa. AOCOJTFOTHBIN MOKa3aTeb
ripesiomsieHUs1. OTHOCUTE/TBHBIN TT0Ka3aTe/b npeyioM/ieHrs. [T0CTOsTHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPH Iepexo/ie MOHOXPOMAaTHYeCKOro CBeTa
yepes rpaHuLly pasziesa JAByX ONTUYeCKUX CpeJ.

Xop nyueit B mpusMe. [ucnepcusi ceeta. ClOXHBIM cocTaB 0esioro cBerta.
LiBer.

[TonHOe BHyTpeHHee oTpakeHue. IIpefieslbHBIM YroJl TOJHOTO BHYTPEHHEro
OTpa’KeHUs.

Cobuparoiifue ¥ paccedBarolije JiMH3bL. ToHKasg JmH3a. POKycHoe
pacCTosiHWe U OIThYecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPacCTOSIHUS TOHKOM Cc(epuuecKol JMH3bl OT €€ reoMeTpUd W OTHOCUTETbHOTO
TI0Ka3areJisi [peoM/IeHUSI.

dopMysia TOHKOM JIMH3bI. YBe/InueHue, 1aBaeMoe JIMH30U.

Xop Jsyya, MpOILIEALIero JIMH3Y M0J, MPOU3BOJBHBIM YIJIOM K €€ TIaBHOU
onTtruecko ocu. IlocTpoeHne w300pakKeHWMM TOUKM W OTpe3Ka IIPSIMOM B
coOuMparollIMX ¥ pacCerBarOIIUX JIMH3aX U UX CUCTeMax.

Ontuueckue Tipubopsl. Pa3pemaroiijasi criocobHOCTh. ['1a3 Kak omnThyeckas
cucrema.

[Ipenenbl MPYUMEHUMOCTH TeOMETPUYECKOM OINTHKH.

BonHoBasg ontuka. WHTepdepeHiuyss cBeTa. KorepeHTHble HCTOYHUKU.
YcioBusi HabmofieHWss MakKCHMyMOB W MHHUMYMOB B HWHTep(depeHI[MOHHOM
KapTUHE OT [BYX KOTepeHTHbIX WCTOYHMKOB. [Ipvmepsl K/iacCMYeCKUX
VHTep(epeHLIMOHHbBIX CXEM.

Oudpakiys cBeta. [dudpakiiMoHHas peliéTka. YC/IoBHe HaOmo[eHus
[JIaBHBIX ~MakCMMyMOB TIpM [aZileHWd MOHOXPOMAaTHUeCKOro CBeTa Ha
IU(dpaKIMOHHYIO PEIETKY.

[Tosispu3anys cBera.

TexHuWuyeckre yCTPOMCTBA W TEeXHOJOTUUEeCKHe TIPOLIeCChl: OYKH, JIyIa,
repuckor, (oroarnmnapar, MUKPOCKOI, MPOEKI[MOHHBIM arrmapaT, MpOCBeTIeHue
OMTUKH, BOJIOKOHHAsI ONTUKA, AU(PPAKI[MOHHAs PellfTKa.

emoncmpayuu.

3aKOHbI OTpakeHUs CBeTa.



VccnenoBaHve npeyioMeHust CBeTa.

HabJttojeHue MOTHOTO BHYTPEHHEro OTpaykeHusl. Mo/iesib CBeTOBO/Ia.

VccnenoBaHve xo/la CBETOBBIX IYUYKOB uepe3  IJIOCKOMapasiienbHyO
TJIaCTUHY U TIPU3MY.

WccienoBaHue CBOMCTB M300pa)keH B JTMH3aX.

Mogenn MUKPOCKOTIIa, TeJieCKOora.

HabGmoneHne nHTepdepeHIiy CBeTa.

HabJtto/jeH1e 1IBeTOB TOHKHUX TIIEHOK.

Habmopenne qudpakiuu ceeTa.

N3yuyeHue nU(ppaKLMOHHOW PEIIETKY.

HabGmoneHue rdpakiiMOHHOTO CIIeKTpa.

HabmtoieHue ucriepcuu CBeTa.

HabJttojeHue rosisipy3aliiy CBeTa.

[IpuMeHeHMe TIOJIAPOU/0B /151 U3YUeHHs MeXaHNYeCKUX HarpsKeHU M.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

M3MepeHue roKasaTesis pe/ioMJ/IeHHs CTeKIIa.

WccnenoBaHve 3aBUCUMOCTA (DOKYCHOTO pacCTOSIHMSI OT BelljecTBa (Ha
TpUMepe XKUJKUX JIUH3).

M3mepeHue (hOKYCHOTO pacCTOSIHUSI paCCeUBarOLIUX JTIUH3.

[TosyueHure n300pa’keHHsI B CUCTEMe U3 TJIOCKOTO 3epKasia v JIMH3bI.

[TosyueHue n3o0pa’keHusI B CUCTeMe U3 IBYX JTUH3.

KoHcTpyrpoBaHue TejleCKONMMYeCKUX CUCTEM.

Habstogenue qudpakiyy, uHTepepeHLrMy U Mosipyu3aliiy CBeTa.

M3yueHuie noJisipy3aliy CBeTa, OTPaXKEHHOTO OT NMOBEPXHOCTH AU3JIEKTPHUKA.

N3yueHue uHTep@epeHLIUU Jla3ePHOTO U3/TyUeHUs Ha [BYX Le/IsiX.

HabmomeHne 1uciepcuu.

HabGmoeHne u vcciefioBaHue AU(pakI[MOHHOTO CIIeKTpa.

V3mepeHue AIMHBI CBETOBOM BOJTHBI.

[TosiyueHue crieKTpa W3/1y4yeHUs] CBeTOAMO/la MPY MOMOIIM AUPPAKIMOHHOM
PeLIETKH.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TEOPUU 0THOCUTE/TbHOCTH.

['paHuibl ~ TPUMEHHMMOCTU  KJIaCCUUeCKOM  MexaHukd.  [locTynartsl
CreLaIbHOW TeOPUY OTHOCUTETBHOCTH.

[TpocTpaHCTBEHHO-BPEMEHHOM  MHTepBaj.  [IpeoOpa3oBanusi  JlopeHiia.
YcnoBue TIpUUUHHOCTH. (OTHOCUTE/IBHOCTH OJHOBPEMEHHOCTU. 3aMejjieHue
BPEMEHM U COKpallleHue JJINHbI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CB$13b MacChl C 3HEPruer U UMITYJIbCOM PeIAITUBUCTCKOW YaCTULIbl. DHEpPrus
TIOKOSI.



TexHUUYeCcKre YCTPOMCTBA U TEeXHOJIOTUUeCKHe TIPOLIeCChl: CITyTHUKOBbBIE
TIPUEMHUKH, YCKOPUTE/N 3apsKeHHBIX YaCTHL.

YueHnyecKuil SKCriepuMeHT, JabopaTopHbie paboThl, TPAKTUKYM.

OrnpesesieHe UMIyJbCa W SHEPIUM  PEISTUBUCTCKUX 4actul (1o
dboTorpadusiM TPeKOB 3apsHKEHHBIX YaCTHUL] B MAarHUTHOM T10J1€e).

Pa3gen 7. KBanToBas ¢pu3uka.

Tema 1. KopnycKyasapHO-80/1H0801l 0ya/iu3m.

PaBHOBeCHOe TeIyioBOe u3/yueHHWe (U3/iyueHue abCOMITHO UEPHOTO Tesia).
3akoH cmeljeHus Buna. ['urnioresa [11anka o KBaHTax.

@OTOHBI. DHEpPrusi U UMITy/IbC (OTOHA.

®otoapdekt. OnbiThl A. I'. CtoseToBa. 3akoHbl (oTo3d(deKTa. YpaBHeHHe
OuHIITelHa 4711 poTos3ddekra. «KpacHas rpaHvLa» GoTo3ddexra.

HaBnenve cBeTa (B UaCTHOCTH, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOTJ/IOMIAONIYI0 W abCOJ/IIOTHO OTPaKaroIyl0 ITOBepPXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBble cBoiicTBa yactul. BosHel e bpoiid. InvHa BosHb! e Bporinsg u
pa3Mepbl 00/7acTH JIOKaJW3aliy  ABWKYINEWCs dYacTUllbl. KopryckyJ/isipHO-
BOJTHOBOM Ayanu3Mm. [Jrdpakius 3/1eKTpPOHOB Ha KpUCTasllax.

Cnenuduka nsmMepeHud B MUKpomupe. COOTHOIIIEHUSI Heolpe/e1éHHOCTen
IefizeHbepra.

TexHUuyeckre YCTPOMCTBA U TEXHOJIOTMYECKHE TMPOLIeCChl: CIEKTPOMETD,
dotosieMeHT, ¢GOTOAATUMK, TYHHEIbHBI MUKDOCKOI, COJIHeuHasi Oartapes,
CBETOAUO/.

emoncmpayuu.

®oT103¢h(deKT Ha YCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

VccnenoBaHre 3aKOHOB BHelltHero Goto3ddekTa.

WccnenoBaHve  3aBUCMMOCTM  COMPOTHMBJIEHUSI  MOMYNPOBOJHUKOB — OT
OCBeIL[éHHOCTH.

Ceetoauof,.

ConHeuHast 6atapest.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue poTopesucTopa.

N3mepeHue rocTosiHHOM [11aHKa Ha 0cHOBe ucciieioBaHus (poToaddekTa.

VccnenoBaHre 3aBUCMMOCTH CUJTbI TOKA Yepe3 CBeTOAVO/, OT HaMpPsKeHUS.

Tema 2. Duzuka amoma.

OmneITEl IO WCCAENOBAaHUIO CTpoeHus1 aTtoma. [lyiaHeTapHass mozens aTroma
Pe3epdopaa.

[Toctynatel bopa. M3nydyeHue u normoileHre (JOTOHOB IpHU Tlepexo/ie aToMa
C OJJHOTO YPOBHSI SHEPTHHU Ha JPYTOU.



Buppbl criektpoB. CrieKTp YpOBHEU SHepryuy aroMa BoJopo/a.

CrioHTaHHOe U BBIHYXK/€HHOe u3/lyueHue ceta. Jlasep.

TexHUUeCKHe YCTPOWCTBA U TEXHOJIOTWUYECKHe TMPOLIeCChl: CIeKTPaJbHbIU
aHa/m3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

demoncmpayuu.

Mogensb onbiTa Pesepdopza.

HabstojeHue TMHeuaThIX CrIeKTPOB.

Y CTpONCTBO U IeliCTBUE CUETUYMKA NOHU3UPYIOLMX YaCTHLI.

OrnipefeneHuve AJIMHBI BOJIHBI J1Ta36PHOTO U3/TyYeHUS.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabstojeHue TMHeuaToro Criekrpa.

VccnenoBaHre CrieKTpa pa3pe)XKeHHOr0 aTOMapHOTO BOJOPOZA M M3MepeHue
roctositHHOM Prabepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMapHbIX yacmuy.

HyknonHast mozienb siipa ['eiiseHOepra—liBaHeHko. 3apsifi sigpa. MaccoBoe
yncio sapa. 3oromel.

PasinioakTHBHOCTh. Asb(a-pacmaz. OJIeKTPOHHBIM W TTO3WTPOHHBIM OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH pa/JIMOaKTUBHOrO pacraja. PajvoakTWBHbIE W30TOMNbBI B TIPUPOZE.
CBoKCTBa MOHHW3UPYIOLEr0 W3/1y4yeHUs. BiusHue pajyi0akTHBHOCTHA Ha >KUBBIE
opraHusMbl. EcTecTBeHHbIM (OH H3nydyeHus. []o3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. aepHble cubl. [ledeKT Macchl si/ipa.

SAnepHbie peakiuu. [leneHue u cuHTes sijep. AxepHbie peakTopsl. [Ipobembi
yIpaB/sieMOro TepMOSIZIEPHOIO CHHTe3a. OKOJIOTMYeCKHe acIeKTbl pa3sBUTUS
SIIePHOM SHEPTreTUKU.

MeToapbl perucTpalnyy U UCC/IeJOBaHUS 371eMeHTapHbIX YaCTHLI.

dyH/aMeHTa/IbHble  B3aMMOJENCTBUS. bapuOHBL, ME30HbI W JIENTOHBI.
[TpexncraBnenve o CtaHgapTHOM Mozend. KBapK-rit00HHast MOZe/b ajpOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mozenu. TémHas Marepus M TEMHast
SHeprus.

EIMHCTBO (pU3MUeCKOM KapTUHBI MUPa.

TexHUUeCcKre yCTPOWMCTBA M TeXHOJIOTUUeCKHe TPOLeCcChl: J03UMETp, KaMmepa
BuibCcoHa, SiIepHBIM  PeakTop, TEePMOsIepHbIM peakTop, aToMHas OoMo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuli 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHre TpeKOB YaCTUL] (110 TOTOBBIM (oTOrpadusim).

WccnepoBaHve paiuoakTUBHOTO (hOHa C UCTIOJIb30BaHUEM /103UMETPa.

3yueHue TioroieHus 6eTa-uacTUL] aTFOMUHUEM.

Pa3pen 8. DieMeHThI aCTPOHOMMH M aCTPO(HU3NKH.



OTarbl pa3BUTHA aCTPOHOMUM. [IpuKIaHOe 1 MUPOBO33pEeHUECKOe 3HaUeHue
acTpoHoMuHU. [IpUMEHMMOCTb 3aKOHOB (HU3MKU [Jid OOBSICHEHUs TIPUPO/IBI
KOCMUYECKUX 0ObEeKTOB.

MeToabpl aCTPOHOMUUECKUX uccaeqoBaHUU. CoOBpeMeHHble ONTUYeCKHe
TeJIeCKOMbl, PaIMOTeIeCKOIbI, BHeaTMOC(epHast aCTPOHOMUSI.

Bug 3Bé3gHoro Heba. Co3Be3zausi, sipkue 3BE37bl, TIJIAHETHI, UX BUAUMOE
JIBIDKEHMeE.

CosiHeyHasi cucrema.

Connue. CosiHeyHasi akTUBHOCTb. IcTouHMK 5Hepruv CoJiHLa U 3BE3,.

3BE3/1bl, X OCHOBHbIE XapaKTePUCTHKU. JlnarpaMmma «CrieKTpabHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/lbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» i 3BE3/] TJIaBHOW MOCJ/Ie/OBaTe/IbHOCTU. BHyTpeHHee CTpoOeHUe
3Bé371. CoBpeMeHHbIe TpPe/CTaB/IeHHs O MPOUCXOXKIEeHUU U 3BoyroLrd ComHLa U
3BE3/1. DTarlbl )KU3HU 3BE3I.

Mneunbii [lyTe — Hama Ianaktuka. IlosioxxeHue u ABwkeHuve CosiHIIA B
[anakTuke. Tumnbl ranakTUk. PaguorasakTUKU U KBa3aphbl. UEpHbIe bIPbI B si/Ipax
rajakTHK.

Bcenennast. Pacimmpenve BeenenHoii. 3akoH Xa006/1a. Pa3beranue ramakTHK.
Teopus bosblioro B3psiBa. PelMKTOBOE U3jlyueHue.

MacitabHast ctpykrypa BeesienHoit. MeTaranakTHKa.

HepeitniéaHbie po6/1eMbl aCTPOHOMUH.

YueHnuuecKue Hab1100eHUs1.

HabGmoneHus 3Bé31HOro Heba HEBOOPY>KEHHBIM TJ71a30M C HCIIOb30BaHHEM
KOMITbIOTEPHBIX MPUIOKEHWM [I7Isl OTipe/ie/ieHUsl TToI0KeHUs] HebeCHBbIX 00BHeKTOB
Ha KOHKDETHYHO JaTy: OCHOBHble c03Be3/iis CeBepHOro TMOJylIapus U SIpKue
3BE3/bI.

HabGmonenuss B Teneckon JIyHBI, TIaHeT, TYMaHHOCTeH W 3BE3HBIX
CKOTLJIEHUU.

dusnuecKum NpPaKkTUKyM.

Crioco6p1 n3MepeHust GU3NUECKHX BEeJMUYUH C MCTIOIb30BaHHMEM aHa/IOTOBBIX
Y 1IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITBIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AOGCONIOTHBIE ¥ OTHOCHTE/IbHBIE TTOTPEIITHOCTH U3MepeHu (pU3nUecKuX BeTMUlH.
OueHKa rpaHul] MOTPeLIHOCTE!.

[IpoBeieHMe  KOCBEHHBIX W3MEDEHWH, HCC/IeOBaHUM  3aBUCHMOCTEU
bu3Mueckux BeIWMYMH, TIPOBEepKa IIPe/JIO’KeHHbIX Turore3 (BbIOOp u3 pabor,
OMMCAaHHbIX B  TeMaTUYeCKUX  pa3fefax «YUeHUUeCKUd  SKCIePUMEHT,
nabopaTopHblie pabOThI, MPAKTHUKYM» ).

O0o0miaroiiee MOBTOPeHHUE.



O06o0611ieHre ¥ crCTeMaTH3al[|sl COZlep>KaHUsI pa3ziesioB Kypca «MexaHHKa»,
«MornekynsipHasi (v3UKa U TepMOJUHAMUKa», «DIeKTPOAUHAMUKa», «KoebaHus
YU BOMHbI», «OCHOBBI CIeLMaJbHOM TEOpUU OTHOCUTETbHOCTH», «KBaHTOBas
¢u3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIHKI».

Posib  (U3MKM U aCTPOHOMHUU B SKOHOMHUYECKOM, TeXHOJIOrMUeCKOu,
COLIMA/IbHOM U 3TUYeCKOU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3KKU
Y aCTPOHOMMM B COBPEMEHHOW Hay4YHOW KapTHMHE MHUPA, 3HaueHue OMKUCaTe/IbHOM,
cucTeMaTU3UpyHIlel,  OObSCHUTEBHOW W TIPOTHOCTUYECKOM  (yHKLWMN
dbu3rueckoil Teopuu, posib U3NUeCKol Teopuu B (HOPMHUPOBAHUU TIpe/iCTaB/IeHUM
0 (u3mueckol KapTUHe MHpa, MeCcTo (pu3nuecKol KapTHHBI MUpa B 00IemM psay
COBPEMEHHBIX eCTEeCTBEHHO-HAYUYHbIX TIPe/ICTaB/IeHU O TIPUPOJE.

MexnipesMeTHbIe CBA3M.

W3yuenne Kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCSI C YUETOM CO/Iep>KaTe/IbHbIX MeXXIIpeAMETHBIX CBSI3€i C KypcaMu
MaTeMaTUKH, OH0J/I0THH, XUMHUH, reorpauu U TeXHOJIOTUH.

MesicnpeomemHble noHsAMUsA, C8A3AHHBIE C U3yYeHUeM Memo008 HaAy4HOo20
NO3HAaHUs1: siBieHWe, HayuHbld (akT, ruroTesa, (u3uyeckasi Be/MUMHA, 3aKOH,
Teopusi, Hab/MwO/eHHe, SKCIIepUMEeHT, MOJe/SUpOBaHue, MOJe/lb, W3MepeHue,
TIOTPEITHOCTH M3MepPeHU, U3MepUTe/ibHbIe TpUbopsI, b poBast 1abopaTtopusi.

Mamemamuka: pelieHre CUCTeMbl YpaBHEHWW. TpUrOHOMeTpUYeCcKHe
(GyHKUMU: CMHYC, KOCUHYC, TaHIe€HC, KOTaHI'€HC, OCHOBHOE TPHUI'OHOMEeTpHYeCcKoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMM Ha OCU KOOPAMHAT, CJIOKEHUEe BEeKTOPOB.
[TpousBoaHble 37eMeHTapHbIX (yHKUWN. [Ipu3Haku MoA00Msi TPeyroJbHUKOB,
oripe/ieJieHue T/IOIIA U TVIOCKUX GUryp u o6béma Tert.

Buonozus: >3neKTpyuecKye SsIBlIeHHsS B >KMBOW TMpHUPOZe, KosiebaTesbHbIe
JBIKEHUSI B JKUBOM TMpHUPOJe, SKOJOTMYECKHWe pPHUCKU TpU TPOU3BOJCTBE
3JIEKTPOSHEPTHH,  SJIEKTPOMarHUTHOE  3arpsi3HeHHe  OKpY’Karollleld  Cpejibl,
y/IbTPa3BYKOBasi [WarHOCTUKa B MeJULMHEe, OINTUYeCKHe SBJIEHUSI B >KUBOMU
TIpupoze.

Xumusi: cTpoeHHe aTOMOB U MOJIEKYJI, KPUCTA/I/TMUeCcKasi CTPYKTypa TBEPbIX
TeJ, MexaHU3Mbl 00pa30BaHHsl KpPUCTA/VIMYeCKOW peIléTKH, CrieKTpaabHbIN
aHaJu3.

I'eoepapusi: MarHuTHBIE TIO/FOCA 3eMJ/IM, 3aJleXKM MarHUTHBIX DY/,
dhoToChEMKaA 3eMHOM IMOBEPXHOCTH, celicMorpad.

TexHon02us: TIpUMEHEHWE TIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMarHUTOB,
3/IeKTpo/iBUraTeNb IKoOU, reHepaTop MepeMeHHOr0 TOKa, MHAYKI[MOHHas Tieub,
JIMHUM 3JIeKTporiepejay, 37eKTPO/iBUraTe/ b, paiap, pPaJUuONPUEMHUK, TeJleBU30p,
aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKOBasi JUarHOCTMKA B TeXHHUKe,



TIPOEKIIMOHHBIN afrapaT, BOJIOKOHHAs OTNTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBBIE
TIPUEMHUKY, si[jepHasi SHEpreTUKa U 9KOJI0rM4YecKre acreKThl e€ pa3BUTHSI.



ITNTAHMPYEMBIE PE3YJIbTATBI OCBOEHNA ITPOI'PAMMEBI I10 ®U3VKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3YJIbTATHI

JINUHOCTHBLIE PE3YJ/IbTATHI

JIMUHOCTHBIE Ppe3y/JbTaThl OCBOeHWs yuyeOHOro mpeamera «Dusmka»
JOJDKHBI OTpa)kaTb FOTOBHOCTb U CIIOCOOHOCTh 00YYarIIMXCsl PYKOBO/ICTBOBAThCS
c(hopMHUpPOBaHHOM BHYTPEHHeW TMO3Ul[Med JIMYHOCTH, CUCTEMOW I1[€HHOCTHBIX
OpUeHTal[Wii, TIO3UTHUBHBIX BHYTPEHHUX yOeXJeHHH, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHUMCKOTO OOIIlecTBa, paciliipeHue >KU3HEHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B MpOLIeCCe peanu3aljid OCHOBHBIX HallpaBJIeHUU
BOCITUTaTeIbHOU J1eITe/TbHOCTH, B TOM YHUCJIe B YaCTH:

rpakAaHCKOr0 BOCIIUTAHUA:

e chOpMHPOBAHHOCTb TpaXKJAaHCKOW mo3uluu  obyuaroijerocss  Kak
AaKTUBHOTO U OTBETCTBEHHOT'0 WieHa POCCUICKOro 00II[eCTBa;

e TMpPUHATHE TPAAULIMOHHBIX OOIjeuesloBeUeCKUX TyMaHUCTUYECKUX U
JeMOKpaTU4eCKUX LIeHHOCTel;

e TOTOBHOCTb BECTH COBMECTHYIO [IeATe/IbHOCTh B UHTepecax IpaXkKJaHCKOIo
oO1iecTBa, yuyacTBOBaTb B cCaMOyIpaBlieHMM B oOpa3oBaTesbHOMN
OpraHu3aLyy;

e YyMeHMe B3aUMO/Ie[iICTBOBaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C WX (PYHKLIUSIMU U Ha3HAaUeHUEM;

e TOTOBHOCTb K T'YMaHWTapHOU U BOJIOHTEPCKOU JeSITeIbHOCTH.

NaTPUOTHUECKOT0 BOCIIMTAHMS:

e c(OpMHUPOBAHHOCTD POCCHUUCKOU rpakJjaHCKOH W/JIeHTUYHOCTH,
MaTpUOTU3Ma;

e [IEHHOCTHOE OTHOIIEeHWe K TOCy/JapCTBEHHbIM CUMBOJIAM, JOCTMXKEHUSIM
POCCUICKHX YUEHBIX B 00/1aCTH PU3MKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

e c(OpPMHUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUS, STUYECKOr0 MOBE/IeHMUS;

e CrlocOOHOCTD OLIeHMBATh CUTYalWI0 W TIPUHUMAaTh OCO3HAHHbBIE pelleHus,
OpPHEeHTHPYSCh Ha MOpajbHO-HPaBCTBeHHbIe HOPMbI U L[€HHOCTH, B TOM
yKCJie B [1eATe/TbHOCTU YYEHOTO;

e 0CO3HaHMe JIMYHOTO BK/IaZia B TIOCTPOEHKE YCTOMUMBOTO OyAyIIiero.

3CTeTUYeCKOro BOCIIUTAHUSA:

e OSCTeTUUECKOe OTHOLIeHHWe K MHUDPY, BK/IIOUas 3CTeTUKY HayuHOIo
TBOPUYECTBA, NMPUCYILLEro (PU3NYecKor HayKe.

TPYAOBOI'0 BOCIIUTAHUS:



MHTepeC K pasInuHbIM cdepam MMpodeCcCUOHaTLHON [AeaTe/IbHOCTH, B TOM
yypce CBSI3aHHBIM C  (U3MKOM M TEXHUKOHM, yMeHHe COBepIIaTh
0CO3HAHHBIM BEIOOP OyayIieli Mpodeccuy ¥ peanrn30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIE T1/1aHb;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHMI0 M CaMOOOpa30BaHHUIO B
obnacty (HY3UKKU Ha MPOTSHKEHUU BCeU KU3HHU.

9KO0/IOr'N4eCKoro BoCiinTaHus:

c(hOopMHPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPhI, OCO3HAHUE T100a/bHOTO
XapaKTepa 3K0JI0rHUeCcKUx mpobsiem;

MJlaHMPOBaHWe M OCYIIeCTB/eHUe [elCTBHM B OKpy»Karolllel cpefie Ha
OCHOBe 3HaHWUS LieJiel YCTOMUMBOTO Pa3BUTUS Ue/I0OBeUeCTBa;

pacilivpeHre OmbiTa AesiTebHOCTA 3KOJI0rMYecKOW HarpaB/IeHHOCTH Ha
OCHOBe MMERIUXCS 3HaHUM M0 (PU3MKe.

HEHHOCTH HAYYHOI'0O ITO3HAHUA:

chOpMUPOBAaHHOCTL MUPOBO33PEeHUS, COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHs (PH3UUYECKON HayKU;

OCO3HaHWe 1|€HHOCTH HAyYHOW [esiTe/lbHOCTH, TOTOBHOCTh B TIpoLiecce
V3yueHUs] (PU3MKU OCYIIeCTB/SATh TPOEKTHYID U UCC/Ie/l0BaTelbCKyI0
JleATe/IbHOCTh UHAWBUIYalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe JeiCTBHS
Ba3oBble j1oruuecKue JeiiCTBHA:

camocCTosiTesibHO  (OpMYyJ/IMPOBaTh U aKTyaJM3WpoBaTh Mpobiemy,
paccmaTpuBaTh e€ BCeCTOPOHHE;

onpefensTh LieJd JesiTe/lbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU UX
JOCTVKEHUSI;

BbISIB/ISITh  3aKOHOMEPHOCTM W TPOTHMBOpPEUYMsi B pacCMaTpUBaeMbIX
(bur3UUeCcKuX SIBIeHUSIX;

pa3pabaThiBaTh MJIaH pellieHus pPob6/ieMbl ¢ yUETOM aHa/irl3a UMErOIUXCs
MaTepya/ibHbIX U HeMaTepUa/ibHbIX PECYpPCOB;

BHOCUTh KODPEKTUBbI B [IeAIT€JIbHOCTb, OLI€eHWBAaTb COOTBETCTBUE
pe3yJbTaToB Lie/isiM, OLIeHUBaTb PUCKU TOC/IeCTBUM JesiTebHOCTH;
KOODZIMHUPOBaTh U  BBIMOJHATH pabOTy B  YCJIOBHSX peabHOrO,
BHUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEMCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHHe TIPU PellleHHH XXKU3HeHHbBIX MPo0ieM.

Ba3oBble Hcoiej0BaTe/IbCKHE IeCTBHA:



BJIaZIeTh HayUYHON TePMUHOJIOTUEM, KIHOUeBbIMU TOHATUSIMA U MeTO/laMU
(bu3rueckol HayKu;

B/a/leTb ~ HaBbIKaMU  y4yeOHO-MCCel0BaTeNIbCKOM U TPOEKTHOMU
JesiTe/IbHOCTU B 00/1acTH  (DU3WKH, CIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITeJTLHOMY TIOMCKY MeTOZOB pelleHusl 3ajay (PU3nueckoro
coJiepKaHusl, MIpUMeHEeHUI0 Pa3/IMYHbIX METOZ0B M03HaHUS;

B/3/leTb BUJAMU [eSITEJIbBHOCTA TI0 TIOJyUEeHUI0 HOBOTO 3HaHMS, €ro
VHTepIrpeTalyy, Ipeobpa3oBaHUI0 U TIPUMEHEeHUI0 B Pa3/IMUHBIX yueOHBIX
CUTYyal[UsiX, B TOM YHCJIe TIPU CO3/laHMM y4eOHBIX TTPOEKTOB B 006JsiacTh
(buU3UKY;

BBISIB/ISITb TIPUUYMHHO-C/IECTBEHHbIE CBSI3W W aKTyaJM3upOBaTh 3ajauvy,
BbIZIBUTaThb TUMOTe3y €€ pelleHus, HaxOAWUTb apryMeHThl JJis
Jl0Ka3aTe/lbCTBa CBOMX YTBEP)KJEHWM, 3a/laBaTh MapaMeTpbl U KpUTepUu
pelleHus;

aHa/IM3MpOoBaTh TOJiyueHHble B XOj/le pelleHus 3aJaud pe3yJIbTaThbl,
KPUTHUYECKH OLIeHMBATh UX 10CTOBEPHOCTD, IPOTHO3UPOBAaTh U3MEHEHUE B
HOBBIX yC/IOBUSIX;

CTaBUTh U (OPMYIMpOBaTh COOCTBeHHbIe 3a/aud B 0Opa3oBaTebHOM
JesiTeNTlbHOCTU, B TOM YUCJIe TIPU U3yUeHUU (PU3KKY;

JlaBaTh OLIEHKY HOBBIM CUTYyal[UsiM, OL|eHUBaTh MPHOOPETEHHBIH OIIBIT;
yMeTb TI€PeHOCUTh 3HaHUsA 10 (u3nKe B TMPaKTUUECKyH 00/acTh
)KU3He/lesITeJIbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHUS U3 PA3HBIX MPeAMeTHbIX 0b/1acTeif;
BbIZIBUTaTh HOBbIE W/IEM, Mpe/jlaraTb OpUrMHa bHbIe MOAXO0/bl U PelleHus;
CTaBUTH MPOOIeMbI U 3a/iauH, JOMYCKAatoIle albTepHAaTUBHbIE PelleHUs].

Pabora c uadopmanmeit:

B/a/leTh HaBbIKaMU TOJyueHusi MHGopMaLyu (HU3UUeCKOro COJieprKaHusl
Y3 KWCTOYHUKOB DPA3HbIX THUIIOB, CAMOCTOSITe/TbHO OCYILECTBJSATh IOMUCK,
aHa/U3, CACTeMAaTHU3alMi0 W WHTepnpeTalydi0 HWH(OpPMaLMy pa3/AYHbIX
BUJIOB U (DOPM Tpe/iCTaB/IeHUS;

OLIeHMBATh JJOCTOBEPHOCTb UH(OPMALUY;

VCIO0/Ib30BaTh  Cpe/CcTBa MH(OPMALMOHHBIX Y KOMMYHMKALJMOHHBIX
TEXHOJIOTUA B  pELIeHWHM KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHu3allMOHHBIX 3aZiau ¢ coOmroieHueM TpebOBaHUM 3PrOHOMUKH,
TeXHUKU 0e30MacHOCTU, TUrHeHbl, pecypcocbepeskeHusi, IPaBOBLIX U
3THYeCKUX HOPM, HOPM MH(OpMaLMOHHOM 6e30MacHOCTY;

CO3/aBaTh TEKCTbI (PM3UUECKOr0 COJEp’KaHWS B pa3/IMuHbIX (popmaTax C
yuéTOM Ha3HaueHUsi WHGOpMalMM U 1ieJieBOW ayAWTOpUM, BbIOMpast
OINTHMMaJbHYO (POPMY IpefCTaB/lIeHNs U BU3yaIu3aLliy.



KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUS:

OCyIIeCTB/SATH OOIeHrWe Ha ypokax GU3MKU U BO BHEYPOYHOM
JesiTeNIbHOCTY;

pacrio3HaBaThb TMPEeATNOChUIKM KOH(UIMKTHBIX CHUTyalludi UM CMAr4aTh
KOH(/TUKTHI;

Pa3BEépPHYTO U JIOTUUHO M3/laraTb CBOK TOYKY 3PEHMS C HCII0b30BaHUEM
SI3bIKOBBIX CPEJICTB;

IIOHUMaTb W WCIIO/Mb30BaTb  [peMMylllecTBa  KOMaHJHOU U
VHAUBU/Iya/IbHOM paboThI;

BbIOMpAaTh TEMATHKy W METO/bI COBMECTHBIX AEeUCTBUN C yUETOM OOIIMX
VIHTePeCcOB U BO3MOXXHOCTEHN Ka)KJ0ro ujieHa KOJJIeKTUBA;

NPpUHUMAaTh 1[eJ]M COBMECTHOW [esiTe/lbHOCTH, OpraHyM30BbIBAaTH U
KOODJIMHMPOBAaTh JEeWCTBUSI MO €8 [OCTY)KEHUIO: COCTaB/IATh IUIaH
JeNCTBUM, pacIipe/iesiiTb POJIA C YUETOM MHEHHI YUaCTHUKOB, 00CYXIaTh
pe3yJibTaTbl COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEro BKJIaJla U KaKJOr0 ydyaCTHHMKA KOMaH/bl B
001t pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejylaraTb HOBBIE TIPOEKTHI, OLeHMBaTbh HAEeU C TO3ULMHU HOBU3HBI,
OpPWUI'MHAIbHOCTH, NTPAKTUYECKOM 3HAYMMOCTH;

OCYLLeCTB/ISATh TMO3UTUBHOE CTpaTerMueckoe IIOBeJeHWe B Ppa3/IMYHbIX
CUTyallsiX,  TIPOSIBASATH ~ TBOPUECTBO U BooOpaxeHue,  ObITH
VIHULIUATUBHBIM.

PerynsaTHBHBIE YHHBepCa/IbHbIe yueOHbIe el CTBUA
Camoopranusanus:

CaMOCTOSITeJIbHO ~ OCYILeCTBJ/IATb ~ IT03HABATE/IbHYIO  JIeSiITeIbHOCTh B
obnacti ¢U3MKM U aCTPOHOMUMU, BBISIBASATHL TMPOO/eMbl, CTaBUTb U
dbopmypoBaTh COOCTBEHHBIE 3a/jauy;

CaMOCTOSITEJIbHO COCTABJ/IATH IJIaH PeLleHUs] paCYETHBIX U KaueCTBEeHHBIX
3a/lau, TJIaH BBIMIOJHEHUsI TIPAKTUUYeCKOi paboThl C YUETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U Mpe/ITOUTEeHUH;

[laBaTh OL|EHKY HOBBIM CUTYaL[UsIM;

pacIMpsiTb ~ paMKu  yueOHOTO TMpeiMeTa Ha OCHOBe  JIMYHBIX
Tpe/inoYTeHU;

JefiaTh OCO3HAHHBIM BBLIOOp, apryMeHTUpOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PelleHNe;

OLIeHUBATb MPUOOPETEHHbBIN OIIBIT;

crioco6cTBOBaTh ()OPMHUPOBAHMIO W TPOSIBJIEHHIO 3PYAULIMM B 00s1aCcTH
(Gu3MKY, TOCTOSTHHO TOBBIIIATL CBOM 0Opa3oBaTesbHbI U KYJIbTYPHBIH
YPOBEHb.



CaMOKOHTPOJIb, 3MOI.II/IOHaJ'lebIﬁ HHTE/I/IEKT:

JlaBaTh OL|eHKY HOBBIM CUTYal|UsiIM, BHOCUTb KOPPEKTHBBI B [1eSITe/IbHOCTb,
OLIeHMBaTh COOTBETCTBHE Pe3y/IbTaTOB LIe/ISIM;

B/IaJleTb HAaBbIKAMMU T[I03HABATeJbHOU peuieKCMd KaK OCO3HaHUS
COBepIllaeMbIX [IeCTBUH U MBIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI  pedIeKCHU [I/I1  OLIEHKW CUTyallud, BbIOOpa
BEPHOT0 pellleHUs;

yMeTb Ol|eHHBaTh PUCKA W CBOEBPEMEHHO TpPHWHUMAaTh pellleHusl M0 UX
CHWKEHMUIO;

MpUHMMAaTh MOTHBBI W apryMeHThbl [pPyTrUxX IIpd aHaju3e Ppe3y/abTaTOB
JlesiTeTbHOCTY;

TIPUHUMAaTh Ce0si, TOHMMasi CBOU HeJJOCTaTKH U IOCTOMHCTRA,;

MPpUHMMAaTh MOTHBBI W apryMeHThbl [PyTrUX TpU aHajv3e Ppe3y/bTaTOB
JlesiTeTbHOCTY;

TIPU3HABaTh CBOE TPaBO M MPaBO APYTUX Ha OMIMOKH.

B rmporjecce JOCTWKEHUsI JIMUHOCTHBIX Pe3y/IbTaTOB OCBOEHMSI MPOrpaMMbI 110
busnMke a9 YpoOBHS cpeAHero oOimiero o6pa3oBaHWST Yy 00yYarOImMXCs

COBepIIIeHCTBYeTCS IMOLIMOHA/TbHBIN VHTEJI/IEKT, TIpe/ITI0/1ar a0
c(hOopMHPOBaHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEro  CIIOCOOHOCTh ~ TIOHUMaTh  CBO@

IMOLIMOHA/ILHOE COCTOSTHHE, BU/IETh HallpaBIeHUs Pa3BUTHSI COOCTBEeHHOM
9MOLIMOHAILHOM Cephl, OBITH YBEPEHHBIM B cele;

camMopery/IMpOBaHuUsl, BK/IIOUAIOIero CaMOKOHTPOJIb, YMeHUe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CTOCOOHOCTh afaNTUPOBATHCS K
IMOLIMOHA/ILHBIM U3MEHEHUsIM U TIPOSIB/ISITh TUOKOCTh, ObITh OTKDPBITHIM
HOBOMY;;

BHYTPEHHEH MOTHBAI|WH, BK/TIOUAIOIIEN CTpeM/IeHHe K TOCTH)KEHHUIO 1[e/Th
U yCIlexy, ONTUMH3M, UHUIIMATUBHOCTh, YMEHHE [eHCTBOBAaTh, UCXOS U3
CBOUX BO3MOXXHOCTEH;

IMIMATUM, BK/IIOUAIOL[el  CMOCOOHOCTh TIOHUMAaTh  SMOILMOHATbHOE
COCTOSIHWe JpYTUX, YUUTHIBaTh €ro TIPU OCYIIeCTB/IEHHUH OOIeHus,
CIIOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIManbHBIX HABBIKOB, BK/IIOUAIOI[MX CIOCOOHOCTH  BLICTpaWBaTh
OTHOIIIEHUSI C [APYTUMH JIFOJbMH, 3a00THUTBLCS, TIPOSIB/IATL WHTEPEC U
pa3speruaTb KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI



K koHily oOyuenusi B 10 Kaacce mpeAameTHble pe3y/bTaThl Ha yTayOIEHHOM
YPOBHE [IOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yJarOIIMXCSl YMeHU:

MOHMMAaTh pOJib  (U3UKA B  SKOHOMUUECKOM, TeXHOJIOTMUYeCKOH,
5KOJIOTUYECKOW, COLMaJbHOM U 3THYeCKOW cdepax JesiTelbHOCTH
yesioBeKa, POJib U MeCTO (M3UKM B COBPEMEHHOUM HayuyHON KapTUHe MHpa,
3HaueHHWe OIMMCaTebHOM, CHUCTeMaTU3UPYIOIel, OOBICHUTETLHON U
MPOTHOCTUUECKOW  (YHKIUKA  (U3MYeCKOM TeOpud —  MeXaHUKU,
MOJIEKYJIIPHOU (PM3WKM U TePMOJWHAMHKH, PO/b (PU3NUECKOM TeOpHUH B
(¢hopMHpOBaHNY TIpe/CTaBIeHNM 0 (PU3NUEeCKOM KapTUHe MUPa;

pa3nuyaTth yCJAOBUS TPUMEHUMOCTH Mojesiel (uU3NUecKux Tel U
MPOLIeCCOB  (SIB/IeHWI): HHepLYaibHas CHUCTeMa OTCYéTa, abCoH0THO
TBEpJOE Tel0, MaTepualbHasg TOUKa, PAaBHOYCKOPEHHOEe [BU)XEHUe,
cBoOOAHOEe TmazeHue, abCo/MOTHO ympyras pAedopMaiiys, abCOMIOTHO
yrpyroe v abCoJ/IFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/TU Ta3a, KUAKOCTH
Y TBEpPAOro (KpUCTa/UIMYECKOr0) Tesa, UeaabHbI ra3, TOUeUHbIU 3apsf,
OZIHOPOZHOE 3JIeKTPUUECKOe TI0JIE;

pa3nuuaTh ycC/oBUSI (TpaHUIlbl, 00/laCTH) TPUMEHUMOCTHA (PU3NYEeCKUX
3aKOHOB, TIOHMMaTh BceoOluii xapakTep (yHAaMeHTalbHBIX 3aKOHOB U
OrpaHUYeHHOCTh MCII0/Ib30BaHMs YaCTHBIX 3aKOHOB;

aHa/IM3UpOBaTh U OOBSICHATH MeXaHWUeCKWe TIpOLlecChl U SIBJIeHUS,
VICTI0J1b3Yysl OCHOBHbIE TI0JIOKEHUSI Y 3aKOHbI MeXaHUKU (OTHOCUTEIBHOCTh
MeXaHUYeCKOro [ABWKeHHUs, (OpMy/ibl KMHEMAaTUKA PaBHOYCKOPEHHOIO
IBWDKeHUs], TipeoOpa3oBaHusl ['anmwsies fjii CKOPOCTH W TiepeMelreHus,
3aKOHbl HBIOTOHA, TIpUHLMII ~OTHOCUTENBHOCTM ['aymuses, 3aKOH
BCEMUPHOI'O TATOTEHMS], 3aKOHbI COXPaHEHUSI UMITy/IbCa U MeXaHUYeCKOU
SHEPTuH, CBSI3b PabOThl CU/IbI C W3MEHEeHHWeM MeXaHW4YeCKoW SHepruw,
yC/JIOBUSI paBHOBeCHs TBEpDAOro Teja), MpPA STOM HCIIOb30BaTh
MaremMaTHUyecKoe BbIpakeHue 3aKOHOB, yKa3bIBaThb yCJI0BUS
MIPUMEHUMOCTU (PU3MUeCcKUX 3aKOHOB: rpeobpa3oBanuii ["anues, BToporo
Y TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHeHWs UMILyJ/bCa H
MeXaHUUeCKOM SHePruu, 3aKOHa BCEMUPHOIO TATOTeHUS;

aHa/IM3UPOBaTh U OOBSACHATH TETIOBbIE MPOLIECCHI U SIBJIEHUS, UCTIONb3YsI
ocHOBHble mnonoKeHuss MKT © 3akOoHbI MOJEKYISIDHOM (U3UKU U
TePMOJMHAMUKK (CBA3b [laB/IeHWsI MJeaJbHOTO ras3a CO CpeJHel
KUHEeTUUeCKOW SHeprverd TeIyIOBOrO [JBW)KEHUSI U KOHL|eHTpaLel ero
MOJIEKYJ/I, CBSI3b TeMIlepaTypbl BellecTBa CO CpeJHed KUHEeTHYeCKOu
SHEepruel TerioBOrO JBW)KEHUSI ero YaCTUL], CBSI3b JaB/IeHUsI UZealbHOro
rasa C KOHL|EHTpaLerd MOJIeKyJl W €ero TeMIlepaTypoH, YpaBHeHHe
MeHngeneeBa—KnaneripoHa, TiepBbld 3aKOH TEPMOJAWHAMUKM, 3aKOH



COXpaHeHUsI SHePruM B TEIUIOBBIX MpOL[eCCax), TIPU 3TOM MCII0/b30BaTh
MaremMaTHUyecKoe BbIpa’keHue 3aKOHOB, yKa3bIBaTb yCJI0BUS
TIPUMEHUMOCTH YpaBHeHUs MeHieneeBa—KiianelpoHa;

aHa/IM3UPOBaTh U OOBACHATH 3JIeKTPUUECKHe SIBJIEHUS, HCIIO/b3YS
OCHOBHBIE TIOJIOKEHUSI Y 3aKOHBI 37IeKTPOJVUHAMUKM (3aKOH COXpaHeHUsl
5JIeKTPUYECKOT0 3apsza, 3aKOH KyoHa, MOTeHLUA/IbHOCTD
3JIEKTPOCTaTUYECKOT0 MOJsl, TPUHLMIT CYTepro3vLyd 3JIeKTPUUeCKUX
T0JIel, TIPU 3TOM YKa3bIBasi YCJIOBHUS NIPUMEHMMOCTHU 3akoHa KysioHa, a
TaKKe TPAKTUYeCKH Ba)KHble COOTHOLUEHUS: 3aKOHbl OMa [yl ydacTka
Lend Y JJi1 3aMKHYTOM SJIEKTPUYeCKOM Lemnu, 3akoH [bxoyns—JleHia,
nipaBuia Kupxroda, 3akonsl ®apages AJis 371€KTpoJin3a);

OMUCHIBATH (PU3MYECKHEe TIPOLIeCChl U SIBJIEHUS], WCIIO/Ib3ysl BEeIUUYWHBIL:
repeMelLleHre, CKOPOCTb, YCKOPEeHHe, UMITYJ/IbC Tejla YU CUCTEeMBI TeJl, CHJIA,
MOMEHT CWJIbI, [laBjleHWe, T[OTeHLWalbHasi 5SHepPrusi, KUHeTUYecKas
SHEprusi, MexaHW4eckasl SHeprus, paboTa CU/bl, LIEHTPOCTPEMUTETbHOEe
YCKOpDEeHHe, CWIa TSOKeCTH, CWla yNPYroCTH, CWja TPEHHs, MOLIHOCTb,
SHeprusi B3aUMOJENCTBUs Teja C 3em/iéli BOMM3M €€ TIOBEPXHOCTH,
SHeprusi ynpyrod JedopMalii TMpY>XWHbI, KOJIWUYECTBO TEIUIOTHI,
abcostoTHasi TemriepaTypa Tesa, paboTa B TepMOAWHAMHKe, BHYTDPEHHSIS
SHeprusi W/eanbHOrO0 OJHOATOMHOTO rasa, paboTa wujeanbHOTO Trasa,
OTHOCUTeJIbHas BJIAXXHOCTb Bo3Ayxa, KII/I wujeanbHOro TerioBOro
[IBUTaTeJIs; 7eKTPUUeCKOoe 1MoJjie, HaNpsDKEHHOCTb 3/IEKTPUYECKOro MO,
HarpsDKEHHOCTb 0711 TOUEYHOrO 3apsifia WM 3apshKeHHOro Iapa B
BaKyyMeé U B [U3/EKTPUKe, TMOTEeHLHal 3/eKTPOCTaTUUeCKOro MoJis,
PasHOCTb  TOTEeHLMA/NIOB,  3MEKTPOABWKYIAs  CWiaa, CWAJa  TOKa,
HarpspkeHWe, MOILIHOCTb TOKa, 3JeKTpuYeckass 6MKOCTb TUIOCKOTO
KOH/IeHCaTopa, COIPOTHBJ/IEHHWE YyuyacTKa Lelud C M0C/e[oBaTe/JbHbIM U
rapa’suie/ibHbIM COeJJUHEeHWEeM Pe3UCTOPOB, SHEPTHUS 3/IEKTPAUYECKOTO MOJIS
KOH/IEHCaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3UYECKUX  sIBJIEHUM:
MexaHWYeCKoe [IBIJKeHHe, TeruioBOe [BW)KEeHWe 4YaCTHL] BellecTBa,
TETVIOBOe paBHOBecHe, OpoyHOBCKOe [BWKeHHe, Auddy3us, ncrapeHue,
KUIEeHVEe U KOHJeHCalysl, Ti/IaB/IeHre U KpUCTa/l/TM3aLus, HanpaBIeHHOCTh
TernJionepeaun, 3/JeKTpyU3alus Tesl, SKBUMIOTEHLIMAJIbHOCTb MOBEPXHOCTH
3apsDKEHHOT0 TIPOBOJHUKA;

MIPOBO/IUTH UCCJIE[0BaHKE 3aBUCUMOCTH O/IHOM ()H3UUeCKOM BeJTMUMHBI OT
JPYyrod C  WCIO/Jb30BaHWEM TMpSMbIX  U3MEPEeHWW, TMpUh  3TOM
KOHCTPYUPOBaTb YCTaHOBKY, (PUKCHMPOBAaTh pe3y/bTaThl IOTYyYEHHOU
3aBUCUMOCTA (PU3UUECKUX BeJWUMH B BHUJE TpaUKOB C y4EéTOM



abCOMIOTHBIX MOTPEITHOCTeN N3MepeHUH, [ie/laTh BHIBO/IbI TI0 pe3yJibTaTaM
WCCIeJOBaHMUS;

TIPOBO/INTh KOCBEHHBbIE W3MepeHHs1 (U3NUeCKUX BEeIWUYHH, MPH 3TOM
BbIOMpaTh ONTUMAJILHBIA METOJ, W3MepeHUs], OIleHWBaTh abCOMIOTHBIE U
OTHOCHTE/TbHbIE TIOTPEIIHOCTH TIPSIMBIX M KOCBEHHBIX W3MepeHU;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKe TIpe/I0KeHHON TUIIOTe3bl: IJIaHUPOBaTh
9KCTIEPUMEHT, COOMpaTh YKCIIePUMEHTATbHYI0 YCTaHOBKY, aHATM3UPOBATh
ToJlyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTyce TIpejIoyKeHHOU
TUIOTE3bI;

cobmro/1aTh TIpaBu/Ia 6e30racHOro Tpy/ja TIpU MPOBeJIeHUH UCC/Ie0BaHUM
B paMKax ydeOHOro 9JKCIepuMeHTa, IIpaKTHKyMa U  ydeOHO-
HCC/IeIOBaTe/IbCKOM M TIPOEKTHOM [1eITeIbHOCTU C HCM0J/Ib30BaHHUEM
M3MepUTe/TbHBIX YCTPONCTB 1 1abopaTOpHOro 000py0BaHUS;

peliaTh pacyéTHble 3aZlaud C SIBHO 3alaHHOM M HESIBHO 3a/laHHOM
bu3MuecKo Mojiefbl0: Ha OCHOBAaHWM aHa/KM3a YCA0BUS 0OOCHOBBLIBATH
BLIOOp (H3MUeCKOM MOZe/Nd, OTBedYarIled TpeOOBaHWAM — 3aJaud,
IIPUMEHSATb  (OPMY7/bl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJ/IaThl
GU3NUeCKUX TEeOpHM TIPU HCTIO/b30BaHUM MaTeMaTHUeCKUX MeTO/I0B
pelilieHus 3a/ja4, MPOBO/JUTh PACUETHI HA OCHOBAHUY UMEIOIIHUXCS TaHHBIX,
aHa/IM3UpOBaTh pe3yJbTaTbl W KOPPEKTHPOBATb METO/bl PpeIleHUus] C
YUETOM ITOJTyYeHHBIX Pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/laud, TpeOyrolve TpUMeHeHUs 3HaHUW U3
pa3HBIX pa3fiesioB Kypca (PU3MKH, a TakKe UHTErpalii 3HaHUHN U3 APYTUX
TIpeIMETOB eCTeCTBeHHO-HAayUyHOro I[MK/a: BbICTPAWBATh JIOTUUECKYIO
I[ETIOUKY PacCy>KJeHUM C OTIOPOM Ha U3yUeHHbIe 3aKOHbBI, 3aKOHOMEPHOCTH
U hU3MUeCcKre sIBJIeHUST;

WCTIO/Tb30BaTh TeOpeTUYecKHe 3HaHWS [ OObICHEeHHS OCHOBHBIX
TIPUHLIAIIOB PabO0THI M3MepPHUTE/IbHBIX IMPUOOPOB, TEXHUUECKHUX YCTPOKCTB
Y TEXHOJIOTHUUYECKHUX TTPOLIeCCOB;

TIPUBOJUTH TIPMMEpPhl BK/aZla POCCUMCKMX U 3apyOeXXHbIX YUEHBIX-
¢U3MKOB B pa3BUTHe HayKd, B OOBsSCHEHHE TIPOL[eCCOB OKPY’Karollero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHa/IM3UPOBATh U OLIEHUBATD MTOC/IE/[CTBHUSI OBITOBOM M TIPOM3BOZICTBEHHOMN
JesiTe/IbHOCTU 4esioBeKa, CBSI3aHHOM C (U3MUeCKUMU TIpolieccamu, C
TIO3ULIMN IKOJIOTUYeCKON 6e301macHOCTH, Mpe/CTaBAeH|H 0 paljioHaTbHOM
TIPUPO/IOTIO/Tb30BaHNH, A TAaK’Ke Pa3yMHOM HCIIO/Ib30BaHUU AOCTHXKEHUN
HayKu U TEeXHONOTUNA [jid Ja/bHeNIero pasBUTHS UYe/I0BeueCKoro
o0111eCTBa;



TIPUMEHSITb pa3/nuHble CriocoObl paboTel ¢ uH(oOpMalel (Gpu3rUecKoro
cofiep)KaHUsi C  HCI0/Ib30BaHHeM COBPEeMEHHbIX HMH(OPMALMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MCIIO0/b30BaThb COBpeMeHHble WH(OpMalOHHBIE
TEXHOJIOTUM [IJIi TIOMCKa, IepepabOTKu U TIpeAbsiB/IeHUsT yueOHOU U
Hay4HO-TIONY/ISIPHOM MH(MOPMalLuK, CTPYKTYPHUPOBAHUSI U UHTepIpeTaLuu
vHbOpMaI[iY, TIOJlyUeHHOW U3 pa3/JWYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/IM3UpOBaTh  TIO/iydyaeMyro  WH(OpMaI[Mi0 U  OIleHWBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBe WMEIIIMXCsS 3HaHWM, TaKk XU Ha OCHOBe
aHa/iM3a MCTOUHHKA UH(POpMaLIUY;

TIPOSIBJISITh OpraHM3alOHHbIe 17} Mo3HaBaTe/IbHbIe yMeHUsI
CaMOCTOSITeJILHOTO ~ TPUOOpeTeHHsI HOBBIX 3HaHWW B TIpoliecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCCIejoBaTeTbCKUX pabor;

paboTatb B TpyIllie C HWCIOJHEHWEM Ppa3/MYHbIX COLMAIbHBIX pOJIeH,
TIJIaHUPOBaTh pabOTy TPyMMbl, PAlIMOHAILHO pacIipefiesiATh JesTeTbHOCTD
B HeCTaH/JapPTHBIX CUTYallUsiX, aZleKBaTHO OLIeHWBATh BKJAJl KaXKJOT0 U3
YUaCTHUKOB TPYIIIBI B pellleHre pacCMaTpUBaeMoi ITpoOJieMbl;

TIPOSIBJISITE MOTHBALMIO K OyAyIrei podecCcHoHaIbHON AeITeTbHOCTH 110
CrelaabHOCTSIM (PU3UKO-TeXHUUYEeCKOTO TPOdUIIs.

K koHiy obyuenuss B 11 Kaacce TipefjMeTHbIe pe3y/bTaTbl Ha YyT/IyO/JEHHOM
YPOBHE [IOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAOIIUXCS YMEHHH:

NMOHUMaTh pOab (GU3UKKA B  SKOHOMHUYECKOH, TeXHOJIOrM4yecKow,
COLIMaTbHOM M 3TUUeCKOM cdepax AesiTeTbHOCTH YesloBeKa, PoJjib U MeCTO
GbU3MKKM B COBpeMEHHOM HayyHOW KapTWUHe MWpa, PO/b aCTPOHOMHUHU B
MPaKTUYECKON [/leITe/IbHOCTH uejioBeKa U  Ja/ibHelillleM HayuHO-
TeXHUUECKOM Da3BUTUU, 3HAUEHHe OIrcaTebHOU, CUCTeMaTU3UPYIOLeH,
OOBSICHUTE/TbHOM W TIPOrHOCTUUeCKOW (YyHKIMM (PU3nMueckol Teopuu —
3/IeKTPOZIMHAMUKHU, CIelaJbHOM TeOpUM OTHOCUTEbHOCTH, KBAaHTOBOM
¢bu3uKY, posb (U3MUeckor Teopuy B (POPMHUPOBAHUM TIpe/ICTaB/IEHUN O
bu3nuecko KapThHe MHUpPa, MecTo (pU3nUecKoi KapTUHBI MHpa B 001ijeM
psSily COBpEMEHHBIX eCTeCTBeHHO-HayUHBIX TpeZICTaB/IeHUM O TIPUPO/E;
pa3nuyaTth yCAOBUS TPUMEHUMOCTH Mojesieli Gu3MUeckKux Ten U
MpOLIeCCOB  (SIBJIEeHWH): OJHOPOJIHOe 3/eKTPpUYeckoe U OJHOPOAHOe
MarHUTHOE T10Jisl, TapMOHHWYeCcKre KojebaHus, MaTeMaTHueCKUil MasTHUK,
yjieanbHbId TPY>XUHHbIA MasTHUK, TapMOHWYECKHEe BOJIHBI, W/leaTbHbIN
KosnebaTe/ibHbIN KOHTYD, TOHKasl JIMH3a, MOjieJieli aToMa, aTOMHOTO sifipa U
KBAaHTOBOM MO/Ie/I CBETa;



pa3nuuaTh yC/OBUS (TpaHUIlbl, 00/1aCTH) TPUMEHUMOCTHA (PU3NUEeCKUX
3aKOHOB, TIOHMMaTh BceoOIluii xapakTep (yHAaMeHTalTbHBIX 3aKOHOB U
OrpaHUYEeHHOCTh HCIT0/Ib30BaHMs YaCTHBIX 3aKOHOB;

aHA/IM3UPOBaTh M OOBSICHATH 37IEKTPOMAarHUTHBIE TIPOIIECCHI U SIBJIEHUS,
WCTIO/Ib3ysl OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOJAWUHAMHUKA U
Crielia/ibHOW  TeOpUM  OTHOCUTENIbHOCTM  (3aKOH  COXpaHeHUs
3JIEKTPUYECKOro  3apsza, cuina Awmrmepa, cwia JlopeHia, 3akoH
3/IeKTPOMarHuTHOM ~ MHAYKUMM, TipaBuio  JleHua, cBssp  IC
CAaMOWHJYKLIMM B 3JIeMeHTe 3/IeKTPUYEeCKOM LieMu CO CKOPOCThEO
W3MeHeHusI  CUJbl  TOKa,  IIOCTyJaThl  CHelMaJbHOM  Teopuu
OTHOCUTEIbHOCTU DWHILITENHA);

aHa/IM3UPOBaTh U OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIB/IEHUS, UCTIONB3YS
TO/IO’KeHUs1 ~ KBAaHTOBOM  (u3uKu  (ypaBHeHMe  OWHILTeWHa /IS
doToaddekra, TmepBbIM W BTOpPOM TOCTyJaTtbl bopa, mNpUHLMI
COOTHOILLIEHUsS] HeorpeeiéHHOCTel ['eli3eHOepra, 3akKOHbI COXpaHEHUS
3apsilOBOT0 ¥ MaCCOBOTO UHMCe W SHepruM B s/ePHbIX peaklUsiX, 3aKOH
PaJMi0aKTUBHOTO pacnaja);

OMUChIBATh (PU3NUECKHe TIPOLIeCCHl U SIBIEHUS], WCIIO/Mb3ysl BeIUUMHBI:
HarpspKEHHOCTb 3/IEKTPUUYECKOTO T10Jis1, TIOTeHIWal 3/1eKTPOCTaTUUeCKOro
MoJisl, pa3HOCTb TOTEHLWA/TIOB, 3JeKTPOJBWKYIAs CUla, WHAYKLUS
MarHuTHOTO TIOJ/Isl, MarHUTHBIA TOTOK, CWia AMrepa, WHAYKTUBHOCTb,
9/IEKTPOJIBMKYIlasi CUa CaMOWHAYKI[MW, SHEPrusi MarHWTHOTO TOJist
TPOBOJHMKA C TOKOM, PpeISITUBUCTCKUM WMIYJbC, TIOJIHAs SHEeprus,
SHeprusi TIOKOs CBOOOJHOM YaCTHUI[bl, SHEPrHUs U UMMY/JIbC (OTOHa,
MacCOBO€ YMCJIO U 3aps/ /pa, SHePIrUsl CBSI3U /1pa;

OOBSICHATH ~ OCOOEHHOCTH  TIPOTEKaHUsi  (GU3NUYECKUX  sIBJIEHUM:
3/IeKTPOMarHuTHasi MUHAYKI[USI, CAaMOUHAYKLIMSI, pe30HaHC, UHTepdepeHIus
BOMH, [Judpakuus, JUCTIepCUsi, T[OJHOe BHYTDEHHee OTpaXkKeHue,
doTo3nektpuueckuii 3dhdekT (porosddekT), ambda- U Oera-pacmajibl
s/lep, ramMma-usjiyueHue sijiep, (pusnueckre TPUHIMIMBI CIEKTPaTbHOTO
aHasm3a v paboThI J1a3epa;

ornpejensTh HarpaB/ieHWe WHJYKLUWA MarHUTHOTO TOJisi MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa U CWJibl JIopeH1a;

CTpOUTH M300pakeHue, CO3ZlaBaeMoe TVIOCKHUM 3epKajioM, TOHKOM JTMH30M,
Y PACCUMTBIBATh €ro XapaKTepUCTUKY;

TIPUMEHSITh OCHOBOTIO/IATAlOIIe aCTPOHOMHYECKHe TIOHSTHSI, TeOPUU U
3aKOHBI /IJI1 aHanW3a W O0bsCHeHHs (U3NUYECKUX TPOIeCCOB,
TIPOUCXOASIIMX B 3BE3JaX, B 3BE3/HBIX CUCTEMaX, B MeKraJaKTUUeCKOU
cpejie; IBW)KeHUs1 HebeCHBIX TeJl, IBOJIIOLIMY 3BE37 U BceneHHOM;



TIPOBOIUTb  WCCJIefIOBaHHE 3aBUCUMOCTeH  (U3MUeCKUX BeIUUMH C
WCTIO/Tb30BaHNEeM TPSIMBIX MW3MepeHUi, TpH 3TOM KOHCTPYHMPOBAaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/ibTaTbl TOIyYeHHONW 3aBUCHUMOCTH
¢u3MUecKUx BeJIMUMH B BUJe TrpapukoB € YuéToM abCOJIFOTHBIX
MOTPELIHOCTe  U3MepeHWi, [JlefaTb  BBIBOABI 1O  pe3y/bTaTaM
WCCIeJOBaHMS;

TIPOBO/IUThL KOCBEHHbIe H3MepeHHUs (GU3MUeCKUX BEeIWUMH, TIPU 3TOM
BbIOMpaTh ONTUMAJIBHBIA METOJ, W3MepeHUsi, OlleHUBaTh abCOMIOTHBIE U
OTHOCHTEJTbHbIE TIOTPEIHOCTU TIPSIMBIX M KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTh OTIBITHI TI0 TIPOBEPKeE TpeyIOKEeHHOW TUIoTe3bl: TIJIaHUPOBaTh
9KCTIePUMEHT, COOMPaTh IKCIepUMeHTATbHYI0 YCTaHOBKY, aHA/TM3UPOBaTh
TOJyueHHble pe3y/bTaTbl W JieJlaTh BBIBOJ, O CTaTycCe IIpeI0KeHHOU
TUTOTE3bI;

OTMMCHIBATb METO/bI ITOMYUeHHUsI HayYHbIX aCTDOHOMMUECKUX 3HaHWMH;
cobsrofaTh TpaBUsia 6e30MacHOro Tpy/ia TpY MPOBeleHUH HCC/Ie0BaHUM
B paMKax yuyeOHOro 9JKCIIepUMEHTa, TMpPakKTMKymMa W  yueOHO-
WCCJIe[JOBaTe/IbCKOM W TIPOEKTHOW [1eTeJIbHOCTU C UCIO0/Ib30BaHUEM
M3MepUTe/TbHBIX YCTPOUCTB U JlabopaTopHOTo 000pYy/[0BaHKS;

pelllaThb pacuéTHble 3aJaud C $IBHO 3a/laHHOM W HesBHO 3a/laHHOM
¢u3nuecko MoOJe/ibl0: Ha OCHOBAaHWM aHalu3a YCAOBUS BbIOMpATh
dbusnueckre Mojesd, OTBeyarollde TpeOOBaHUSAM 3aJaud, TPHUMEHSITh
¢dbopMyibl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJaThl (PU3NUECKUX TeOpuit
MIpU  UCMOMb30BAaHUM MaTeMaTUYeCcKMX METOJOB pelleHus 3ajady,
TIPOBO/IUTH PACUéThl HA OCHOBAHWM MMEIOIUXCS JaHHBIX, aHATM3UPOBATh
pe3yJibTaTbl U KOPPEKTHPOBATh METO/IbI PelleHUs] C YUYETOM T0TyueHHBIX
pe3yJIbTaToB;

pelllaTb KauyeCTBeHHble 3a/aud, TpeOyroliyve TMpUMeHeHHs 3HAaHWUW U3
pa3HbIX pa3ziesioB Kypca (DU3MKH, a TakKKe UHTerpalu 3HaHUW U3 JPYTUX
NpeJMEeTOB eCTeCTBEHHO-HAyUHOr'0 I[MK/a: BbICTPAWBATh JIOTUUECKYIO
LIE[IOYKY pacCy>kJeHUM C OMOPOX Ha NU3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
1 (busrueckue siBIeHUS;

WCTOJb30BaTh TeopeTUYeckrue 3HaHUsl [/ OObSCHEeHHST OCHOBHBIX
TIPUHLIATIOB PabOTHI M3MepPHUTE/bHBIX MMPUO0POB, TEXHUUECKHUX YCTPOWCTB
Y TEXHOJIOTUYECKUX TPOLIeCCOB;

TIPUBOJUTHL TIPUMEpPhl BK/IaZla POCCUMCKUX U 3apyOeXXHBIX YUEHbIX-
(GU3MKOB B pa3BUTHEe HAayKd, B OOBSICHEHHe IPOLECCOB OKPY>KAIOLIEero
MHpa, B pa3BUTHE TeXHUKU U T€XHOJIOTHH;

aHa/IM3UPOBaTh U OLIEHUBATh MOC/e/[CTBHUSI OBITOBOM U TIPOM3BOZCTBEHHOMN
JesiTe/IbHOCTU  4esioBeKa, CBSI3aHHOM C (U3MUeCKUMU TIpolieccamMu, C



TIO3ULIUN KOJIOTUUECKO 0e30IaCHOCTH, Mpe/CTaBAeHHI O paliOHaILHOM
TIPMPO/IOTI0Nb30BaHUH, a TakKXKe pa3yMHOM MCII0/Ib30BaHUM JOCTHXKeHUM
HayKM W TeXHOJIOTMM [Jis [a/JibHEMIero pa3BUTHS Ue/ioBeuecKoro
o0I111eCTBa;

TIPUMEHSITh pa3/InuHble CIIOCOOBI PaboThl ¢ MHMOpPMaLMer GHU3MUeCKOoro
CcoZlep)KaHUsi C  HCIIO/b30BaHWEM COBpPeMeHHbIX HWH(MOPMalLMOHHbBIX
TeXHOJIOTHM, TIPU 3TOM MCII0/b30BaTh COBpeMeHHble WH(OpMalOHHBIE
TEXHOJIOTUMA [IJI1 TIOMCKa, IepepabOTKu U TpeAbsiB/IeHUsT yueOHOU U
Hay4HO-TIONY/ISIpHOM MH(MOPMalLK, CTPYKTYPHUPOBAHUSI U UHTepIpeTaLuu
vH(popMaluKM, TOJyYeHHOM W3 pa3NMUHbIX HCTOYHUKOB, KPUTUUECKU
aHaIM3UpOBaTh  MOJydaeMyl0  MH(OpMalMil0 UM  OLIeHUBaTb  eé
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIUXCS 3HaHWM, TaK U Ha OCHOBE
aHa/iM3a UCTOUHHKA UH(POpMaLIUY;

TIPOSIBJISATD opraHu3al[iOHHbIe v N03HaBaTe/IbHbIe yMeHHUsI
CaMOCTOSITEJILHOTO ~ TPUOOpeTeHHsI HOBBIX 3HaHWW B Tpoliecce
BBITIOJIHEHUSI IPOEKTHBIX U yueOHO-MCCIe[oBaTeMbCKUX paboT;

paboTaThb B Tpymme C WCIOJHEHWEeM Pa3IMUHbIX COLMA/IBHBIX POJIeH,
TIJIaHUPOBaTh pabOTy TPyMMbl, PAlIMOHAILHO pacIipefiesiATh [esTeTbHOCTD
B HeCTaH/JapTHBIX CUTYallUsiX, aZleKBaTHO OL|eHUBATh BKJaJl KaXKJOT0O U3
YUaCTHUKOB TPYIIITBI B pellleHre pacCMaTpUBaeMoi ITpo6JieMbl;

TIPOSIB/ISITh MOTHBALIMIO K Oyayiieii mpodeccroHaIbHON AesTeTbHOCTH T10
CreLUabHOCTIM (PU3UKO-TeXHUUYECKOTO POQuIs.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
KonTposibHbie | IIpakTHuecku
n/n NpPorpamMMsbI Bcero o0Opa3oBare/IbHBIE
paboTbI e paboTbI
pecypchl
Pa3gen 1. HAYUYHBIV METO/] IIO3HAHWS ITPUPO/IbI
1.1 HayuHb1ii MeTO/, TO3HaHUS IPUPO/bI 6
Wtoro no pazpeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JvHamyka 10
2.3 CraTtuka TBEpZOro Tena 5 1
2.4 3aKOHbI COXpPaHeHUsI B MeXaHUKe 10 1
Nroro nio pasgeny 35
Paspen 3. MOJIEKYJ/IIPHASA ®U3NKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKON TEOPUU 15 1
3.2 TepmoauHamuika. TernioBbie MalllvHbI 20 1
33 ArperatHble COCTOsIHUA BeljecTBa. Pa3oBble 14 1
repexo/pl
Nroro nio pasgeny 49
Paspen 4. JIEKTPOJJMHAMUKA
4.1 OnekTpuyeckoe 1oJje 24 1




4.2 [TocTosIHHBIN 3/1€KTPUUECKUN TOK 24
4.3 Toku B pas/iMuHbIX Cpenax 6
Wtoro no pa3peny 54
Pasaen 5. PU3NUYECKHUN ITPAKTUKYM
5.1 duU3nUeCcKUl MPakTUKyM 16 16
Wtoro no pa3zpeny 16
Pe3epBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtpoibnelie | IIpakTHueckune
NporpamMMbI Bcero o0Opa3oBare/IbHbIE
paboTbI paboTsI
pecypchl
Pazpgen 1. JJIEKTPOJJUHAMUKA
1.1 MaruuTtHoe moJie 14
1.2 OJIeKTpPOMarHuTHast UHAYKLWS 13 1
WNtoro no pa3peny 27
Pazpen 2. KOJIEBAHWS U BOJ/IHBI
2.1 MexaHWueckue KojaeOaHust 10
2.2 DJleKTpOMarHuTHEIE KoJiebaHust 15
53 MexaHnueckue U 371eKTpOMarHUTHbIe 10 1
BOJIHBI
2.4 Onrtuka 25 1
Wtoro 1o paszeny 60

Pasaen 3. OCHOBBI CITEITUAJ/TbHOM TEOPUY OTHOCUTEJ/IbHOCTHU

3.1 Ocnoser CTO 5 1
Wtoro no paspeny 5)
Pazpen 4. KBAHTOBAS ®U3NKA

4.1 KopnycKynsipHO-BO/THOBOM Jlyann3m 15

4.2 ®u3ukKa aToma 5

4.3 ®u3rKa aTOMHOIO Si/Ipa U 3JIeMeHTapHbIX 5




YaCTHI]

Wroro nio pasgeny

25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPOPU3UKH

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 12
Wtoro no paspeny 12
Pa3zen 6. PU3NUYECKUMN ITPAKTUKYM
6.1 ®u3rUeCcKUi MpakTUKyM 16 16
Wtoro no pa3peny 16
Pa3pen 7. OBOBITAIOIIEE ITIOBTOPEHUE
CucremaTH3als ¥ 0000IIIeHMe
71 TpeIMeTHOTO COZlep>KaHUs U OMbITa 15
) JesITeIbHOCTH, TIPHOOPeTEHHOTO TIPU
n3yueHuH Kypca ¢usuku 10 — 11 kaccoB
Wtoro no paspeny 15
Pe3epBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KoimuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne Aara nudpoBbie
i Tema ypoka Beero KonTtposibabie | IlpakTHueckue | H3yUYeHH 06pasoBaTe/bHbIE
paboTsI pabdoThI A pecypen:
1 ®u3rka — QyHAaMeHTabHast HayKa o 1 01.09
npupoze
) Hayunbili MeTOZ MO3HAHUST U METO/IbI 1 05.09
WCCieJOBaHUsI PU3NUECKUX SIBJIeHUM
OKCepUMeHT U Teopusl B IpoLiecce MO3HaHUS
3 npupo/el. HabsroieHre 1 S9KCiepriMeHT B 1 05.09
dbusuke
4 Crioco6b1 n3MepeHUs GU3NUeCKUX BeJTUUMH 1 06.09
5 A6comoTHasi 1 OTHOCUTEbHAS TIOTPeIIHOCTH 1 07.09
V3MepeHUl Pu3nuecKux BeJTMUuH
MogenupoBaHue B ¢pusuke. Poib 1 MecTo
6 ¢u3vky B GOpMUPOBAHKY COBPEMEHHOM 1 08.09
Hay4HOW KapTHHBI MUPa, B MPAaKTUUeCKOU
JlesITeTbHOCTH JIFOIei
Mexannueckoe gsrxeHue. Cucrema orcyera.
7 OTHOCHTE/IbBHOCTh MeXaHUUeCKOTO [JBUKEHUS. 1 12.09
INpsimast ¥ oOpaTHast 3a7jau¥l MeXaHUKU
Paguyc-BeKTOp MaTepuaabHOW TOUKHU, ero
3 NIPOEeKLIMY Ha OCY KOOpAUHAT. TpaeKTopusl. 1 12.09

ITepemerenue. CkopocTb. VX npoekijuy Ha
OCHU KOOpAUHAT




PaBHOMEpHOe TNPSIMOTMHEHHOe /IBIKEeHHe.
I'padrueckoe ornvicaHrie pABHOMEPHOT'O
TIPSIMOJIMHEMHOTO [IBV)KEHHST

13.09

10

Cro>keHUe repeMelljeHr U CKOPOCTeM.
Periienue 3azau

14.09

11

HepaBHoMepHoOe aBrxeHue. MrHoBeHHast
CKOpOCTb. Y cKopeHue. [IpsimosivHeiHOe
[IBWKeHMe C MOCTOSIHHBbIM YCKOPeHVeM

15.09

12

I'pacdrueckoe omucaHue MPSMOTMHEHHOTO
JIBYDKEHUSI C TIOCTOSTHHBIM yCKOpeHHeM

19.09

13

CBobosiHOE TIazieHue. Y cCKopeHHe CBOOOJHOTO
Ta/IeHrs1. 3aBUCUMOCTb KOOP/IMHAT, CKOPOCTH,
YCKOPeHHUsT OT BpeMeHH U UX TpaduKu

19.09

14

[BwkeHue Tesa, OPOIIEHHOTO TIOJ, YTJIOM K
TOPU30HTY

20.09

15

KpuBonuvHeliHoe aBrkeHMe. [IBIKeHYe 0
OKPY’KHOCTH. YTJIOBasl M JIMHEeWHasi CKOPOCTb.
ITepriog v yacroTa. LleHTpOCTpeMuUTeIbHOE U
TI0JIHOe YCKOpeHue

21.09.

16

BxojHasi KOHTpoJibHast paboTa 1o Teme
"Kunemaruka"

22.09

17

[Tepseiii 3akoH HetoToHa. VIHepranbHble
cucTtemsbl oTcuéra. [IpuHImn
oTHOcUTeIbHOCTH ["anmuies.
HewnHepijyanbHble cUCTeMbl OTCUETa

26.09

18

Cua. PaBHOgelMCTBYO1ast cyujia. Bropou
3akoH HeroToHa. Macca

26.09

19

B3aumogeiictBue Ten. TpeTuii 3akKoH

27.09




HrrloToHa

[TpuHLMI cynieprio3uLuM cujl. PelieHue 3azau

20 28.09
Ha MprYMeHeHre 3aKOHOB HbroTOHa
3aKOH BCEMHUPHOI'O TATOTEHUS.

21 OKBHBa/IeHTHOCTh TPaBUTALIMOHHOM U 29.09
VHEPTHOW MacChl

2 Cuia TSDKeCTH U yCKOpeHHe CBOOOIHOTO 03.10
naZieHust
[IBmw>keHre HeOeCHBIX TesT U UX

23 VICKYCCTBeHHBIX CITyTHUKOB. [lepBas 03.10
KOCMHYeCKasi CKOpOCTb. 3akoHbI Keruiepa

24 Cwa ynpyroctu. 3akoH I'yka. Bec tena 04.10
Cwuna tpenus. [1pyposa v BUJbI CUJT TPEHMUS.

25 [BrKeHve B )XUJKOCTH U ra3e C YUéTOM CUJIbI 05.10
COMPOTUB/IEHUS CPe/Ibl

%6 [HaBnenue. 'napocratiueckoe JiaBjieHUe. 06.10
Cuna Apxumesa

27 Ab6cosoTHO TBepzoe Tesno. [ToctynartensHoe 10.10
Y BpalllaTe/ibHOe IBV)KeHKe TBepZOoro Tesa

)8 MoMeHT Cu/ibl OTHOCHUTETBHO OCH Bpall|eHUSl. 10.10
[Tneyo cusel
Crno)keHvie Cul, MPUIOXKEHHBIX K TBEPAOMY

79 Tesly. LIeHTp TsKeCTH Tesa. Y c10Bus 11.10
paBHOBeCHS TBepZAOro Tena. Buzbl
paBHOBECHSI

30 Pemienue 3amau 12.10

31 KoHntpospHast paboTta o Teme "/JuHaMUKa. 13.10




CraTtuka TBepgoro tena"

32

WMty ibC MaTepUaibHON TOUKH, CUCTEMBI
MaTepyaibHBIX TOUeK. LleHTp Macc cuctembl
MaTrepraibHbIX ToUyeK. Teopema o ABHKeHUU
LieHTpa Macc

17.10

33

NMnynbc cuibl ¥ M13MeHeHUe UMIyJibca Tea.
3aKOH COXpaHeHUst UMITyJibca. PeakTHBHOE
JBIDKEHUe

17.10

34

MoMeHT UMy Ibca MaTepuaabHON TOUKH.
[IpencraBneHre 0 COXpaHeHUH MOMEHTA
VIMITYJIbCA B LJeHTPa/IbHBIX MOJIAX

18.10

35

PelieHue 3agau

19.10

36

PaboTa cuibl Ha MaJioM ¥ Ha KOHEYHOM
niepemelieHuH. ['padrueckoe TipezicTaBIeHre
paboThI cubl. MOITHOCTb CHTBI

20.10

37

Kunetnueckasi sHeprust. Teopema 00
V3MeHeHUU KMHeTUUeCKOW SHepruu
MaTrepuasbHOW TOUKH

24.10

38

IToTeH1ManbHbIe U HEMTOTeHLUalbHble CUJIBIL.
ITorenrmaneHas sHeprus. Bropas
KOCMHUeCKast CKOPOCTb

24.10

39

TpeTtbsi KocMHUUecKast CKOPOCTb. CBsi3b
paboThI HETIOTEHI[UATBHBIX CHJTT C
M3MeHeHreM MeXaHWUUeCKOW SHeprun
CHUCTEMBI TeJl. 3aKOH COXPaHeHHst
MeXaHUYeCKOW YHePrun

25.10

40

Ynpyrue v Heynipyrue CTOJIKHOBEHHS.
YpaBHeHue bepHyiu 7151 upeanbHOU

26.10




YKUJKOCTH

KonTponbHast paboTa 1o TeMe "3aKOHBI

41 ’ 27.10
COXpaHeHUs1 B MeXaHHKe
PasBuTHe nipeAcTaBieHU O IPUPOJE

42 TerioTbl. OCHOBHBIe oJiokeHuss MKT.
Iuddysus. BpoyHOBCKOe ABMKeHNe
CtpoeHue Ta3000pa3HbIX, )KUAKUX U TBEPIBIX

43 Tes1. XapakTep [BWKEHUS U B3aUMOJeNCTBUS
YyacTUL] Bell[eCTBa
Macca v pa3aMephbl MoJieKy/ (aTOMOB).

44 Kommuectso Bertjectsa. ITocTosiHHas
Azsorazpo

45 Tewmrieparypa. TersioBoe paBHoBecue. LlIkana
Henbcust

46 Pemienue 3amau

47 W peanbHblii ra3. ['a3o0Bble 3aKOHBI

48 YpaBHeHne MenpeneeBa-KnanelipoHa.
Pemienne 3amau

49 A6costoTHasi TemriepaTypa. 3akoH JlaibToHa

50 W3omporjeccs! B uzieaJbHOM rase ¢
TIOCTOSIHHBIM KOJIMYeCTBOM Bell[eCTBa

51 ['padmueckoe npescTaBaeHre U30IPOLIECCOB:
u30TepMa, U30x0pa, u3obapa

52 OcHoBHoe ypaBHeHre MKT

53 Perienue 3agau

54 CBs13b abCO/MIOTHOM TeMITepaTyphl

TepMO/IMHAMMYeCKOM CUCTeMbI CO Cpe/iHel




KWHeTUYeCKOW SHeprueil mocTyrnaTebHOro
TEeIJIOBOT'O IBIDKEHMS €€ YaCTHI]

55

O06o006111eHre ¥ cUCTeMaTH3al[ysl 3HaHUM TI0
teme "OcHoBbl MKT"

56

KonTtponbHas paborta no Teme "OCHOBbI
MK n

57

TepMoarHaMuyeckKas cucrtema. 3alaHue
BHELLHUX ycioBul Ay T[] cuctemsl.
BHeniHve v BHyTpeHHMe IlapaMeTphl.
[Tapametpsl T/] cvcTembl Kak cpefHue
3HaUeHUs1 BeJIMUUH, OMIUCHIBAIOIUX e€ Ha
MUKPOCKOITMUYECKOM YPOBHE

58

Hynesoe Haua/io TepMOJAUHAMUKH.
CamonpousBoJibHas penakcauus T/I cucteMsl
K TeIJIOBOMY PaBHOBECHIO

59

Mogenb ujeanbHOr0 ra3a B TepMOJUHAMUKeE.
YcnoBusi IPUMEHUMOCTH 3TOW MOJIe/T

60

YpaBHeHue MeHzeneeBa-KnanelipoHa v
BbIpa)KeHUe [|/11 BHyTPeHHel Hepruu

61

BripakeHue /151 BHyTpeHHel SHepruu
OJHOATOMHOTI'0 U/lea/lbHOro rasa.
KBa3ucraTnueckue v HecTaTUUeCKHe
TIPOLIeCCHI

62

OnemeHTapHast paboTa B TepMOIUHAMHUKE.
BoruricsieHre paboThI 110 rpaduKy rpoiiecca
Ha pV-guarpamme

63

Tennonepefaua Kak crnocob n3MeHeHUs
BHyTpeHHe# 3Hepruu T/ cuctembl 6e3




coBepIIieHUsT paboThI

64 KoHBek1s1, Ten/I0npoBOJAHOCTb, U3/1yueHre
KomuecTBo TennoTel. TennioéMKoCTh Tena.

65 Y penpHas M MOJISIpHas TETUVIOEMKOCTH
BelllecTBa. Y/ie/IbHasl TeNIoTa CropaHust
TOI/IMBA

66 PacuéT KonmuecTBa TenyioThI MpU
Teruionepesayve

67 [MonsiTe 06 afgrabaTHoM mipouiecce. TlepBbiit
3aKOH TepMOJUHaMHUKHU
KosnyecTBo TemioTsl ¥ paboTa Kak Mephbl

68 V3MeHeHus1 BHyTpeHHei sHepruv T/1
CUCTEMBI
BTopoli 3aKoH TepMOJAWHaMUKU JJ14

69 PaBHOBECHBIX U HepaBHOBECHBIX MPOL[eCCOB.
HeobpaTMoCTb NMPUPOJHBIX MTPOLIECCOB

70 [TpuHLMnEI AelicTBUS TerioBbiX MatvH. KIT/]

71 MakcumansHoe 3Hauenue KII/I. Iukin KapHo

72 Pemienue 3anau
JKO/Ioruueckye acreKThbl UCI0J/Ib30BaHUs

73 TeIUIOBBIX ABUraresieil. TerioBoe
3arpsi3sHeHHe OKpY’Karollel cpe/ibl

74 Pemienue 3amau

7 O0o00611IeHre ¥ CHCTeMaTH3al[ysl 3HaHUH 110
teMme "TepmogrHamuka. TerioBble MallivHbI"

76 KoHTponbHas paboTa o Teme

"TepmogvHamuKa. TerioBbie MallliHbI"




77

[Tapoobpa3oBaHue ¥ KOHZEHCALHSI.
VcriapeHuie U KureHue. YeabHasi TerioTa
rapoobpa3oBaHHs

78

Hacsl1leHHbIe ¥ HeHaChILL[eHHbIe [1apsbl.
KauecTBeHHasi 3aBUCMMOCTD IJIOTHOCTH U
[laBJIeHUs HaCBILLIeHHOT O 1apa OT
TeMriepaTyphbl, UX He3aBUCUMOCTb OT 00BEMa
HAaCBIILeHHOr 0 Nlapa. 3aBUCUMOCTh
TemIiepaTypbl KUITeHUs OT JlaB/IeHus B
XKUJKOCTH

79

BrnaskHocTh Bo3yxa. AGcomoTHas U
OTHOCHUTE/IbHAs! BJIa&XKHOCTD

80

Pemntenue 3amau

81

TBéppoe Teno. Kpucrammyeckue u
amopgHble Tena. AHU30TPOMHUsI CBOMCTB
KPUCTaJI/IOB

82

[TnaBsieHve ¥ KpucTasmusanus. Y genbHast
TeruioTa TuiaBienus. CybmmMariust

83

Hedopmaiuu TBEpAOro Tena. PacTsokeHue 1
okatue. Caur. Mopysib FOnra. [pegen

yOpyrux Aedopmariuii

84

TenoBoe paciMpeHre XUJKOCTeH 1
TBEP/IBIX Te/I. AHTAPMOHHM3M TETUIOBBIX
KosiebaHMI YaCTHI] BellecTBa

85

[Tpeobpa3oBaHue sHepruu B a3oBbIX
niepexoziax

86

YpaBHeHMe TeryioBoro bamaHca

87

PerieHue 3agau




88

IToBepxHOCTHOE HaTsKeHUe. KannisspHblie
siB/ieHus1. [laByieHue 1o, UCKpYB/IEHHOW
TIOBepXHOCTBIO XKUAgKocTU. Dopmysia Jlamnnaca

89

O6o011eHre U cucTeMaTH3allys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS Bell[eCTBa.
@®az30BbIie nepexob!"”

90

KonTponbHas paboTa 1o Teme "ArperaTHbie
cocTosiHuA BelecTBa. Da3oBbie repexozbl”

91

OJIeKTpU3aLus TeJsl U eé TIPOsIBIeHHUs.
OnekTpuueckui 3apsz. [IBa Buja
3/1eKTPUYeCKUX 3apsaaoB. IIpoBogHUKY,
[IA37IEKTPUKHU Y TIOTYTIPOBOIHUKHI

92

OneMeHTapHbIM 3JIeKTPUYeCKUN 3apsif,. 3aKOH
COXpaHeHHs1 3/1IeKTPUYeCKOro 3apsija

93

B3aumogeiicTBue 3apsjoB. ToueuHbie
3apsagel. 3akoH Kysiona

94

PellieHue 3agau

95

Onektpuueckoe mosie. Ero feiicTBre Ha
3/IeKTprUYeCcKue 3apsi/ibl

96

Hanpsyk€HHOCTB 3/1eKTPUUeCKOro MOJIs.
[TpoOHbIii 3apsial. JIMHUM HAaNPSHKEHHOCTH
371eKTpudeckoro nossa. OgHoposHoe
3/IeKTpUUecKoe I1oJ1e

97

[ToTeHIMaTBHOCTD 3EKTPOCTAaTUUECKOTO
no/1s1. Pa3HOCTBb TOTEHIIMA/IOB U HaTIPsKeHHe

98

[ToTeHuManbHast SHeprus 3apsija B
3/IeKTpoCcTaThyeckoM rosie. [ToteHiyan
3/1eKTPOCTaTUYEeCKOTO MOJIst




99 CBs13b HaIpsUKEHHOCTH T0JI1 ¥ Pa3HOCTH
TIOTEeHLUAJIOB /IS 3JIEKTPOCTaTUUYeCKOro I10JIs

100 [TpyHLUIT Cynepro3ULIUK 3JIeKTPUUeCKUX
roJiet

101 Pemnienue 3amau

100 ITose ToueuHoro 3apsza. [Tose paBHOMepHO
3apsbKeHHOM cdepbl
[Tosie paBHOMEPHO 3apsHKEHHOT0 10 00BEMY

103 mapa. [lone paBHOMepHO 3apsyKeHHOU
OeCcKOHeuHOM TIJIOCKOCTH

104 [TpoBOAHMKM B 3/1EKTPOCTaTUUECKOM TI0JI€.
YcioBue paBHOBeCHs 3apsifioB

105 [V31eKTPUKY 1 TI0/TyTIPOBO/JTHUKU B
3/71eKTPOCTaTUYeCKOM I10J1e
KoHgeHcaTop. D/1eKTPOEMKOCTh

106 KOH/IeHCaTopa. D/1eKTPOEMKOCTb TJIOCKOTO
KOH/ieHcaTopa

107 [TapannensHOe coefjHeHWe KOHJeHCaTOpPOB

108 [TocnenoBarenbHOE COelHEHKEe
KOH/]eHCaTOPOB

109 OHeprus 3apsyKeHHOr0 KOHIeHCcaTopa

110 Periienue 3azau

11 [Br>KeHHe 3apsPKeHHOM 4aCTULIbI B
OZJHOPOJHOM 3JIEKTPUUECKOM M0Jj1e

112 Perienue 3agau

113 O06o006111eHYe ¥ cUCTeMaTH3al[ysl 3HaHUH T10
Teme "DeKTpuyeckoe roJie"




KonTponbHast paboTa 1o Teme

114 N "
OneKTpruyeckoe roJie

Cua Toka. [TocTosiHHBIV TOK. Y CI0BUS

115 CyLL[eCTBOBAHUS TTOCTOSHHOTO
3/1IeKTPAYECKOT0 TOKa

116 Ncrounuku Toka. Hanpsokenue u 3/1C

117 3akoH Oma /11 ydacTKa Lielu.
DJIEKTPUYECKOe COTIPOTUBJIEHUE
3aBUCUMOCTb COMPOTUB/IEHUSI OJHOPOJHOIO

118 MPOBOJHMKA OT €ro AJIMHbI U MI0LIaan
MOMEePeYHOro CeyeHust

119 Y nenbHOe COMpOTHBIIEHKE BellleCTBa.
PeriieHue 3azau

120 ITocnenoBarenbHOe, Mapasuie/ibHOe,
CMelllaHHOe CoeJiJMHeHHe TIPOBO/JHUKOB

121 PacuéTt pa3BeTBIEHHBIX 3/IEKTPUYECKUX
yerneii. [TpaBuna Kupxroda

122 Pemienne 3amau

123 Pabora 3/1eKTpruecKoro Toka. 3akoH [Koyis
—JleH1ja

124 Pemienue 3anau

15 MOLIHOCTB 3/IeKTPUUECKOT0 TOKA. TerioBas
MOLL[HOCTb, BblJle/issemMasi Ha pe3ucTope

126 Pemienue 3amau

127 O/ C v BHyTpeHHee CONPOTUB/IEHVE
VCTOYHMKA TOKa

128 3akoH OMa /17151 TOJTHOM (3aMKHYTOM)




3/1eKTPUUECKOMU LIenu

129 Perienue 3agau 1
130 MOIIHOCTb UCTOYHUKA TOKa 1
131 Kopotkoe 3aMbikaHue 1
132 KoHpgeHcaTop B 1€ MOCTOSTHHOTO TOKa 1
133 Pemienue 3amau 1
134 Peiienue 3azau 1o teme "IlocTOSIHHBIM 1
371eKTPUYeCKUM TOK"
135 Pemmenne 3azmau 1o teme "IloCTOSHHBIM 1
371eKTPUYeCKUM TOK"
136 Pemmenne 3azmau 1o teme "IloCTOSHHBINM 1
3/1eKTpUYeCcKuii ToK"
137 O06o06111eHre ¥ crCcTeMaTH3allysl 3HaHUH 110 1
TeMe "TTOCTOSIHHBIN 371eKTpUUeCcKuii ToK"
138 KonTponbHast pabota o Teme "TIoCTOSTHHBIM 1
371eKTpUUeCKui TOK"
JIeKTpUYeCcKasi MPOBOAUMOCTb Pa3/IMUHbIX
dne ecka 0BO OCTb pas
139 Bell[eCTB. DJIEKTPUUECKUM TOK B MeTaJljlax. 1
CBepxnpoBOAUMOCTb
JIeKTPUUeCKHM TOK B paCTBOpax U pacrijiaBax
dne ec 0 acTBopa acruiaBa
140 3/1eKTPOMTOB. 3aKOHbI Dapazes A/ 1
3/71eKTPO/IM3a
141 ONeKTpUUecKUid TOK B rasax. I1nasma 1
142 OeKTpUUYeCcKUil TOK B BaKyyme. BakyymHbIe 1
TIprbOopbI
143 OJIeKTPUUYECKU TOK B MIOJTYNPOBOAHUKAX 1
144 [TosyTIpOBOIHUKOBBIE PHUOOPEI 1




145

@du3nUecKuil MpakTUKyM 10 TeMe
"M3mepeHne CUIbl TOKA U HATIPSDKEHUS B
L[eM NTOCTOSTHHOT'O TOKAa MPHY MTOMOLLA
aHaJIOrOBbIX Y LIU(PPOBBIX U3MEPUTETbHBIX
nprOOpoB" WM "3HaKOMCTBO C LIU(PPOBOH
naboparopuetii 1o usmke. ITpumMepsl
v3MepeHUs: PU3NUYeCcKUX BeJTMUKH TIPU
TIOMOILY KOMITbFOTEPHBIX JATYMKOB"

146

du3nuecKuil NpakTUKyM 110 Teme "M3yueHue
HepPaBHOMEPHOI'O IBW)KEeHUS C LIeJIbI0
orpejeneHusi MTHOBEHHOU CKOpoCTH"

147

du3nueCcKUl MPakKTUKYM 10 TeMe
"M3mMepeHUe YCKOpeHUsI MpH TPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM /IBUYKEHUH T10 HaKJIOHHOU
riockoctu" unu "ccnenoBanue
3aBUCUMOCTH MYTH OT BPeMeHU MpU
PaBHOYCKOPEHHOM [BHKeHUU"

148

duU3nUecKuil MPakTUKyM 10 TeMe
"MI3mepeHure yCKOpeHUsi CBOOOJHOTO
nagenvs"” wiu "M3yuyeHve IBUKEHUs Tejla,
OpOI1IeHHOTO TOPHU30HTA/ILHO"

149

dusnueckuil MpakTUKyM 1o Teme "V3yuyeHne
JBUKEHUS TeJla 110 OKPYKHOCTH C
MOCTOSTHHOU 10 MOZYJ/IF0 CKOPOCTBIO" U/TN
"WccnegoBanue 3aBUCMMOCTH TIepUOJA
oOpalljeHHs] KOHUYeCKOTro MasiTHUKA OT ero
riapamMeTpoB"

150

du3nuecKuil MPakTUKyM 10 TeMe
"/3MepeHne paBHOAENUCTBYIOLEN CU/IbI TIPU




JIBIDKeHUH OpyCKa 10 HaKJIOHHOM TIJIOCKOCTH"
win "TIpoBepka ruroressl 0 He3aBUCUMOCTH
BpPeMeHU /IBIKeHUs1 OpycKa 1o HaK/IOHHOMH
TJIOCKOCTH Ha 3aJJaHHO€e pacCTOsIHUE OT ero
Macchbl”

151

duU3nUeCcKUl MPakTUKyM 10 TeMe
"WcciegoBanue 3aBUCUMOCTU CHJT YTIPYTOCTH,
BO3HUKAIOLLMX B NIPY’KUHE U PE3UHOBOM
obpasiie, ot ux Aedopmaruu’ wim "V3yueHue
JIBI)KEHUSI CUCTeMBI TeJl, CBSI3aHHbIX HUTBIO,
TepeKUHYTOM uepe3 JIETKui 6/10K"

152

du3nueCcKUl MPakKTUKYM 10 TeMe
"N3mepenue Ko3dbduUliieHTa TpeHus 1o
BeJIMUMHEe YT7I0BOro Ko3(duiieHTa
3aBucumocTu FTp(N)" umu "UccnenoBanue
JBIDKeHUs1 OpycKa 1Mo HaK/IOHHOM T/IOCKOCTH
C mepeMeHHbIM KO3(pbHI[IeHTOM TpeHUs " UiIn
"M3yueHue [BMKeHUS IPy3a Ha Bajy C
TpeHuem"

153

@duU3nUeCcKUil MPakTUKyM 10 TeMe
"UccnenoBaHue yC/I0BUM paBHOBeCHS
TBEPOr0 Tejia, UMEIOLero OCh BpalleHus "
v "KoHCcTpyupoBaHUe KPOHIITEHHOB 1
pacyét cu ynpyroctu" wiu "M3yuyeHuve
YCTOWUYUBOCTH TBEPZOTO Tejia, UMEIOLLero
II0111a/1b ONOpHI"

154

duU3nUeCcKUl MPakTUKyM 10 TeMe
"M3mepenue uMIty/ibca Tesia 0 TOPMO3HOMY
nyty'" unm "VMsmepeHue CUJIbI TATH, CKOPOCTH




MO/IeJTN 3JIEKTPOMOOUISI 1 MOILHOCTH CHJTBI
Taru" uiy "CpaBHeHHe U3MeHeHUsI UMITYJIbCa
TeJla C UMILYJIbCOM CUJIbl" WU
"WcciefoBanve cOXpaHeHUs1 UMITYJ/IbCa TIpU
YIIPYrom B3aumogerncTBun" unm "V3mepenue
KWUHeTHUYeCKOW SHepruu Tejia o TOPMO3HOMY
nyty"

155

@dusnueckuii MpakTUKyM 1o teme "V3yuyeHue
M30TepMHUYECKOro rpotiecca (peKoMeHJ0BaHO
WCTI0/Th30BaHKe UG POBOI 1abopaTopun)"
nin "V3yueHure W30XOPHOTO mporecca” Uin
"V3yueHue n306apHOTO mporjecca’ wiu
"[IpoBepka ypaBHeHUs] COCTOSIHUSA"

156

du3nueCcKUl MPakKTUKYM 10 TeMe
"3MepeHue yJeNbHOM TeMI0éMKOCTH WU
"cciienoBanue 1ipoLjecca OCThIBAaHUS
BelriecTBa" Wi "MccieoBanye asriabaTHOTO
ripouecca” win "VsyueHue B3aMMOCBSI3U
SHEPruy MeKMOJIEKYJISIPHOTO
B3aUMO/IENCTBUS U TeMIepaTypbl KUTIeHUsI
KUIKoCTen"

157

@dusnueckuii MpakTUKyM 1o teme "V3yuyeHue
3aKOHOMEPHOCTe! UCIMapeHusl XXUAKocTen"
unu "VisMepeHue yiebHOW TeIoThl
TiaBaeHust bjaa" um "M3yueHre CBONCTB
HaCBIL[eHHBIX NapoB" uiu "M3mepeHue
abCcoIOTHOM BI@XKHOCTH BO3ZlyXa U OLieHKa
Macchl 11apoB B roMelteHun". Msmepenue
Ko3(dduireHTa MOBePXHOCTHOTO HATSHKEHUST
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@du3nUecKuil MpakTUKyM 10 TeMe
"HabmoieHre TipeBpallieHyst SHePrur
3apsUKeHHOI'0 KOH/IeHCaTopa B SHepPruro
W3ydyeHus ceetoauoza” umv "M3yuenue
TPOTEKaHUs TOKA B LIeMH, CoZep Kalliei
KOHZleHcaTop" wiu ""PacripefjesieHre pasHOCTU
MOTEeHLMA/OB (HarpsDKeHUst) TIpU
1oCJ1eJ0BaTe/IbHOM COeJMHEeHUU
KOH/]eHCaTOpOoB"

159

du3nUecKuil MpakTUKyM 10 TeMe
"MccnemoBaHue CMEIIaHHOTO COeIMHEHUS
pe3ucTopoB" wuiu "V3mepeHue yeabHOro
COTIPOTHBJIEHUS TIPOBOJAHUKOB' WUJIA
"UccnemoBanve 3aBUCMMOCTH CHJIBI TOKA OT
HanpsUKeHUs i1 JIaMIlbl HaKa/IMBaHus '

160

du3nUecKUil MPakTUKyM 10 TeMe
"Habmomenue s/meKTpom3a’ uin
"M3mepeHue 3apsijla OJHOBAJIEHTHOTO UOHA"
w "UccnenoBaHre 3aBUCUMOCTHA
COMPOTUBJ/IEHUS] TEPMOPEe3UCTOpa OT
TeMriepaTypbl" win "CHsATHe BOJIbT-aMIIePHOU
XapaKTepUCTHUKHU auoza”

161

Pe3epBHbIi ypok. O606IIeHNE 1
crcTeMaTH3alus 3HaHUM TI0 TeMe
"Kunematuka"

162

Pe3epBHbIii ypok. O600IIEHHE U
CUCTEMaTHU3aLUs 3HaHUM 10 TeMe
"[uHamuka"

163

Pe3epBHbiii ypok. O600II€HHE U




crucTeMaTH3aLus 3HaHUM 1o Teme "CTaTHKa
TBepAoro tena"

164

Pe3epBHbIii ypok. O600IIIEHHE U
cucTemMaTH3aLys 3HaHUK 0 TeMe ""3aKOHbI
COXpaHeHUs B MexaHuKe"

165

Pe3epBHbiii ypok. O600OIIIEHHE U
cucTeMaTH3aLUs 3HaHuM 110 Teme "OCHOBBI
MOJIEKY/IIPHOKUHETUUeCKOU Teopun'"

166

PesepBHbIii ypok. O6001eHme 1
cucTemMaTr3aLus 3HaHUM 10 TeMe
"TepmoarHaMuKa. TerioBble MalluHbI"

167

HpomemyTquaﬂ dTTeCTalus.

168

Pe3epBHbIi ypok. O606IIeHNE 1
cUcTeMaTH3alus 3HaHUM TI0 TeMe
"OnekTpruueckoe mosie"

169

Pe3epBHbIii ypok. O600IIIEHHE U
cucTemMaTy3aLus 3HaHWM 110 TeMe
"IToCTOSIHHBIN 371€eKTPUYECKUI TOK"

170

Pe3epBHbiii ypok. O600IIEHHE U
crcTeMaTH3alusl 3HaHUM 110 Teme "ToOKHU B
pa3/iMuHbIX cpenax"

OBHUIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

170

16




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
Ne Aara nurdpoBbie
. Tema ypoka Beero KontposbHble | IIpakTHyeckue | H3YyUE€HH o6pazoBaTe/bHbIe
paboThI padoThI A pecypent
B3aumogeicTBre OCTOSHHBIX MarHUTOB U
1 TIPOBOJHUKOB C TOKOM. MarHuTHoe moJie. 1
['unore3a Awmriepa
BekTop maruuTHOM MHAYKUMA. [TprHImn
2 CyNeprio3uLIMM MarHUTHBIX NoJied. JInaumn 1
MarHUTHOU UHIYKLAU
3 MarsuTHOe 1o/1e NPOBOJHUKA C TOKOM. 1
OmnbIT Opcresa
4 Cuna Amriepa, eé Harpas/ieHUe U MOLYJ1b 1
5 Perienue 3azau 1
6 [IprMmeHeHure 3akOHa AMriepa. 1
OnekTpon3MepUTebHbIe TPUOOPHI
Cuna JlopeHiia, eé HanpaB/jieHVe U MOLY/Ib.
7 [IBv>KeHMe 3apsDKeHHOM 4acTHL{bI B 1
OIHOPOJJHOM MarHMUTHOM I10J1e
PerieHue 3aau 1
PaboTa cubl JIopeHiia 1
10 Penienue 3amau 1
1 MarsuTHOe 1oJie B BelleCTBe. 1
deppoMarHeTuKy, napa- v JuamarHeTUKu
12 OCHOBHbIE CBOMCTBA (peppOMarHeTHKOB. 1




[TpumeHeHre (heppoMarHeTHKOB

13 Pemtenne 3amau 1o Teme "MarauTtHoe nosie"

14 Perienue 3azsau no treme "MarauTHoe mosie"

15 SBneHue 3/1eKTpPOMarHuTHOM UHAYKLIWU.
[ToToK BeKTOpa MarHUTHOM MHAYKLWN

16 O C uHayKLIMK

17 3aKOH 3/1eKTPOMarHUTHOW MHAYKLIAN
@apages

18 Buxpesoe snektpruueckoe rose. Toku Pyko

19 O C MHAYKLIUU B JBUWXKYLLUXCH
TPOBOJHUKAX

20 Pemienue 3anau

21 [IpaBuino JleHja

2 WNupykTuBHOCTE. KaTyiika MHAYKTUBHOCTH
B 1|1 [IOCTOSIHHOT'O TOKA

73 Asnenne camouHaykuuu. J/1C
CaMOMHAYKLUU

24 OHeprusi MarHUTHOIO MOJIS1 KATYIIKH C
TOKOM. DJIEKTPOMarHUTHOE ToJie

25 Perienue 3agau

26 O06o0611ieHYe ¥ cCTeMaTH3al[ysl 3HaHUH T10
TeMe "DeKTpoAHaMUKa"

57 KontpospHast paboTa o Teme
"DeKTpoAuHaMUKa"

78 KonebaTenbHas cuctema. CBOOOIHbIE

Kosiebanust. ['apmoHnueckue KosebaHus




KunemaTnueckoe u JUHaMHuyeckoe

29 omnMcaHHe KojebaTe/TbHbIX IBIYKEHUH
OHepreTuueckoe ornvcaHve. BoiBof,

30 JMHAMHUYeCKOT0 OTHCaHWsI FapMOHUUEeCKUX
KosiebaHMi U3 UX SHEPreTUUeCcKoro u
KHMHEeMaTU4eCcKOro OIMMCaHUS

31 Awmriutyzga u asza KosebaHui
[Tepuos 1 uactoTa Kosebanuii. [Teprop
MaJibIX CBOOOJHBIX KOJIe0aHMIH

32 MaTemMaTHU4yeCcKoro MasgTHuka. [lepuop,
CBOOO/THBIX KOIe0aHM TIPY>KUHHOTO
MasiTHUKA

33 3aryxarorue Kosebanus. BeiHYX/1eHHbIE
KosiebaHus. Pe3oHanc

34 ABTOKO/I€0aHNS

35 Perienue 3azmau

36 Ypok-koHbepeHLys "MexaHuUecKue
KosiebaHUsI B My3bIKa/IbHbIX HHCTPyMeHTax "

37 O6o00111eHre ¥ CUCTeMaTHU3alHsl 3HaHUH 110
TeMe "MexaHHuuecKue KojaebaHus"

38 OneKTpoMarHUTHbIe KojiebaHusl.
KosebarenbHbI KOHTYD
®opmysia TomcoHa. CBS3b aMIIUTY/IbI

39 3apsijla KOHJeHcaTopa C aMIUIUTY/I0M CUJIb
TOKa B KojiebaTe/TbHOM KOHTYpe

40 3aKOH COXpaHeHUs SHePTyH B H/jeaTbHOM

KosiebaTe/IbHOM KOHTYpe




3aryxarolue 3/1eKTPOMarHUTHbIe

41 KomnebaHusi. BeIHYK/IeHHbIe
3JIeKTPOMarHuTHbIe KojieOaHUst

4 [TepemeHHbIM TOK. Pe3ncTop ¥ KOHeHCaTOp
B LIeNU TlepeMeHHOr0 TOKa

43 Kary1ika UHyKTHBHOCTH B LieNU
IlepeMeHHOro ToKa

44 3akoH OMa /17151 3/1eKTpUUeCKOM Liernu
TepeMeHHOr0 TOKa
MOoILIHOCTh TEPEMEHHOI0 TOKaA.

45 AMIIMTYIHOE U JeHCTBYIOLee 3HauUeHue
CU/bl TOKA Y HarpshKeHUs!

46 Pe30oHaHC B 3/1eKTpUUeCKOH 1]eru

47 Penienue 3amau
WpeansHelif TpaHcopmartop.

48 [Tpour3BoACTBO, Tiepejada U NoTpeb/ieHue
3/1eKTPUYECKON SHeprumn
OKOJIOTUUeCKUe PUCKU MPU IMPOU3BO/CTBE

49 371eKTpo3Hepruu. KysbTypa UCIo/ib30BaHUs
371eKTPO3HEPIrUU B OBCEIHEBHOW »KU3HU

50 Pemienue 3amau

51 Perienue 3ajau

5 O600111eHre ¥ CUCTEMaTHU3aIHsl 3HaHUH 110
TeMe "DJiIeKTpOMarHUTHbIe KosieOaHus"

53 MexaHnueckyre BOJIHbI. XapaKTepPUCTHUKHU

MeXaHHn4YeCKHUX BOJIH

54

CBolicTBa MeXaHUYeCKHX BOJIH




55

3BYK. XapaKTepuCTUKHU 3ByKa

WHdpa3Byk v yabTpassyk. [llymoBoe

56 3arpsi3HeHHe OKpY’Karollel cpe/ibl

57 Pemnienne 3amau

58 OJIeKTPOMarHUTHbIEe BOJIHBL. M3/yyeHue
3JIEKTPOMAarHUTHBIX BOJIH

59 OHeprus 371eKTPOMarHUTHBIX BOJIH.
CBoliCcTBa 3/1eKTPOMarHUTHBIX BOJIH
[ITkana 3/1eKTPOMarHUTHBIX BOJIH.

60 [IprMeHeHHe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITy
[TpyHLIMIIBI paZiMOCBSA3U U TeleBUIeHNSI.

61 Pagyonokanus. OneKTpoMarHuTHOe
3arpsi3HeHHe OKpY’Karollel cpefibl

62 KonrpospHast pabota o Teme "Konebanust
Y BOJIHBI"

63 CgeT. 3aKOH IIPSIMO/IMHEWHOT O
pacrpocTpaHeHus CBeTa

64 Pemenue 3aa4y Ha IpUMeHeHKe 3aKOHa
NIPSIMOJIMHEMHOI'0 PaclpoCTpaHeHUs CBeTa

65 Otpaxenue cseta. I110ckoe 3epkaiio.
Cdepuueckoe 3epkaso
[Tpenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN [T0Ka3aTe/b NpeoM/IeHHUs.

66 [TonmHOe BHyTpeHHee OTpakeHHe.

[TpeaenbHBIN YO MOJTHOTO BHYTPEHHETO
OTPaKEHHUSI




Perienvie 3a4a4 Ha [TPpUMeHEHHE 3dKOHOB

67 OTpa’keHusl U NpeioMJIeHuUs CBeTa

68 Xop nydeii B npu3me. Jlucnepcus cBeTa.
CnoxxHbIM coctaB b6enoro ceeta. Liger

69 JInn3bl. POKYCHOe pacCTossHUE U
OITUYeCKasi CUJIa JIMH3bI

70 [TocTpoenue n300paXkeHUH B IMH3aX U UX
CHCTeMax. YBe/MueHue JIMH3bI
Perenue 3azau Ha moCcTpoeHue

71 1300paykeHH, TI0Ty4aeMbIX C TIOMOIIIBIO
JIVH3

72 I'na3 kak onrrueckasi cuctema

73 Perienue 3azau. [1pesesibl mpuMeHUMOCTH
reoMeTprUuYeCcKOol ONTUKU

74 CKOpOCThb CBeTa U MeTO/Ibl ee U3MepeHUst

75 ducrniepcust ceeta

76 WNurepdepenius cBeTa

- KorepeHTHbIle UCTOUHUKH. Y CJIOBUS
Hab1r0/IeHusT MaKCUMYMOB M MUHUMYMOB

78 Pemienue 3amau

79 [TpumeHeHue UHTep(epeHLN

80 Hudpakiys cBeTa

81 OudpakiioHHas peléTka. Y c/ioBue
HaOJTF0/IeHUs T7IaBHBIX MAKCUMYMOB

82 Penienue 3amau

83 [TonepeuyHOCTH CBETOBBIX BOJIH.

[Tonspusanus ceeta




84 Pemienue 3anau 1

85 CBeToBble 5IB/IeHUs B [IPUPO/ie 1

86 O600111eHrEe ¥ CUCTEMAaTHU3alMsl 3HaHUH 110 1
Teme "OnTHKa"

87 KonTtponbHas pabora mo Teme «OnTHKa» 1
['paHuLIbl IPUMEHMMOCTH K/1aCCUYeCKOU

88 MeXaHUKHU. 3aKOHbI 3JIEKTPOJMHAMUKU U 1
TIPUHLIAIT OTHOCUTE/IbHOCTU

89 [TocTynaTel cneljasibHON TeOPUU 1
OTHOCHUTEJ/IbHOCTU
[IpocTpaHCTBEeHHO-BpeMeHHOM WHTepBal.
[Tpeobpa3oBanus JlopeHia. Y cioBue

90 NIPUYUHHOCTHA. OTHOCUTEIbHOCTD 1
O/IHOBPEMEHHOCTH. 3aMe/l/ieHre BpeMeHHU 1
COKpall|eHHe [I/TUHbI

91 OHeprusi ¥ UMIYJIbC PeSITUBUCTCKON 1
YaCTHULbI

92 CBsi3b MacChl C SHepryuei U UMIyIbCOM 1
PeJISTUBUCTCKOM YaCTULIbl. DHEpPrusi MOKOost

93 PaBHOBecHoOe TeruioBoe UsyyeHue 1

94 3aKoH cMellleHus1 BrHa 1

95 ['unioresa M. I1yaHKa 0 KkBaHTaxX. @OTOHBI 1

96 OHeprusi ¥ UMITyJIbC POTOHA 1

97 ®oTo3¢dexT. OnbiThl A. I'. CToseToBa. 1
3akoHbl hoTorddeKTa

98 YpaBHeHue DiiHILTelHa /151 hoTo3(PdeKTa. 1

"KpacHast rpanuija” ¢otosddexra




99 IaBnenue cBeta. OmnbiThl I1. H. Jlebenera

100 BosiHOBBIE CBOMCTBA UaCTHI]
Bosnsl e bpoiins. [JnvHa BoJ/HEI e

101 Bpoiinist u pa3meps! 06/1aCTH JIOKaIM3aLUH
JBYDKYLLENCS YaCTULbI

102 KoprnycKynsspHO-BO/THOBOM yann3m

103 Oudpakiys 3/1eKTPOHOB Ha KpUCTal/lax
CrieLiiprika u3mMepeHu B MUKpOMHUDe.

104 CooTHolIeHUs1 Heomnpeie/IEHHOCTeN
IefizeHbepra

105 Pemmenue rpaduueckrx 3azau

106 PerteHvie pacuéTHbIX 3a,a4
KonTtponbHas pabora o TeMam: "OCHOBBI

107 CTO", "KopmycKy/isipHO-BOJIHOBO
Ayanusm"

108 OnbITHI 110 UCCJIEOBAHMIO CTPOEHUS aTOMa.
[TnanerapHas Mmogenb atoma Pesepdopaa

109 [Toctynate! bopa

110 Bugper criektpoB. CrieKTp ypOBHEU 3Hepruuv
aToma BOZl0poJa

11 CrioHTaHHOe U BBIHYK[eHHOe U3/TyueHue
cBeTa

112 Jlazep
HyknonHast Mogenb sigpa I'efizeHbepra-

113 NBaHeHKo. 3aps 1 MacCoOBOe YMCIIO sifpa.
N3otoribl. PagroakTUBHOCTE

114 3aKOH paguoakTHUBHOrO pacrnaja. CBoucTBa




VIOHU3WPYIOLLEr0 u3JlydyeHus. BiusHue
PaZIMOaKTUBHOCTH Ha KUBbIE OPraHU3MBI.
Ho3umeTpust

115

OHeprus CBsI3U HYKJIOHOB B sipe. f1epHble
cunbl. ledekT Macchl sigpa. fAxepHbie
peakiuu. fizepHbie peakTopbl. ITpo6/ieMsI
YIIPaB/IsIEMOr0 TEPMOSIIEPHOI0 CUHTe3a.
JKo/oruueckye acreKkThbl pa3BUTHS €PHOM
SHepreTUKU

116

MeTozbl perucTpalyu U Uccael0BaHUs
371eMeHTapHbIX YacTull. PyHJameHTaIbHbIe
B3aUMO/IelCTBUS. baproHbl, Me30HbI U
nentoHsl. [IpencraBnenve o CtaHgapTHON
Mozenu. KBapk-ritooHHasi MoJieib a[pOHOB

117

dwusuka 3a nipesenamy CTaHAapTHOM
Mozenu. TéMHas MaTepus U TEMHas
3Heprusi. EqUHCTBO pusrueckoi KapTHHbI
MHpa

118

OTarbl pa3BUTHsI ACTPOHOMUU. 3HaUeHUe
aCTPOHOMUU

119

[TpyMeHUMOCTb 3aKOHOB (PU3UKU AJIs1
00BSICHEHUS PUPO/IbI KOCMUUECKUX
00BeKTOB. MeTo/1bl aCTPOHOMUYECKHX
HCCiieloBaHUMN

120

CoBpeMeHHbIe ONITUYECKUE TeJIeCKOTTbI,
pa/IMoTeeCcKornbl, BHeaTMochepHast
aCTPOHOMUS

121

Buy 3Bé31H0r0 Heba. Co3Be3us, ipKre




3BE3/Ibl, T/IAaHETHI, UX BUIUMOE JBMKeHHe

122

ConneuHas cuctema. ComHie. CojiHeUyHast
aKTUBHOCTb. VIcTOuHUK sHepruun CosHLIa U
3Bé3]

123

3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKHU.
[narpamma "crieKTpasbHbIA K/1acC —
CBETUMOCTB"

124

3BEB,EU:I rJIaBHOM rnocjienoBaTe/IbHOCTH

125

BayTtpenHee ctpoeHue 38é31. CoBpeMeHHbIe
Tpe/CTaB/IeHUs] O IPOUCXOXKAEHUU U
sBo/iroLun CoJiHLIa U 3BE3[]. DTarlbl JKU3HU
3Bé3]]

126

Mneunsbiii [TyTe — Hata ['anakTrka. Turibi
rasakTuK. YépHble AbIPHI B si/ipax rajJakTUK

127

Bcenennas. Pacivpenve BceneHHol. 3akoH
Xab66a. Teopust BosibIIoro B3pbIBa.
PenuvikToBoe usnyuenue

128

MaciirtabHasi cTpyKTypa BcenieHHOIA.
MerTtaranakTuka

129

HepewiénHbie mpo6/ieMbl aCTPOHOMUM

130

duU3nUecKUil MpakTUKyM 10 TeMe

" ccnenoBaHre MarHUTHOTO TIOJIST
TMOCTOSTHHBIX MarHWTOB'" WA
"UccnenoBaHue CBOMCTB
theppomarHetukoB" unu "UccnenoBaHue
JIeMCTBYS OCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

131

®u3nuecKuil NPakTUKyM I10 TeMe




"N3mepenue cuinbl Amriepa” unu "M3yueHuve
3aBMCUMOCTH CWIbI AMIiepa OT CHJ/Ibl TOKa"
nmm "OrnpefiesieHre MarHUTHOM UHYKLUU
Ha OCHOBe 13MepeHusi Cuibl AMrnepa"

132

du3nueCcKUl MPaKTUKYM 110 TeMe
"VccnemoBaHue SiBJIEHUS
3/1eKTPOMarHUTHOM MHAYKLMU" UIH
"OnpepeneHye UHAYKLIMU BUXPEBOIO
MarHuTHOTO T10J1s1"

133

Pu3nUeCKUl MPaKTUKYM 110 TeMe
"UccienoBanue siBleHAS CAaMOUHAYKLIUNA"
wy "COopKa MoJie/iy 3/1IeEKTPOMarHUTHOTO
reseparopa”

134

®du3HYeCKui MPAaKTUKYM TI0 TeMe
"M3mepeHue repro/ia CBOOOJHBIX
KoJsieOaHU HUTSHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

du3nUeCcKU MPakTUKyM 110 TeMe
"TIpeobpa3oBaHue SHEPIUU B TIPYKUHHOM
MasTHUKe"

136

®u3nuecKuil MPakTUKyM 110 TeMe
"HccnenoBaHye repeMeHHOTO TOKA yepes
1oC/e/J0BaTelbHO COe/IMHEHHBIE
KOH/IEHCaTop, KaTyIlIKy U pe3ucTop" uiu
"WccnenoBaHue paboThl NCTOUHUKOB CBeTa
B Llely [IepeMeHHOro Toka"

137

®u3nUeCcKu MPakTUKyM 110 TeMe
"N3yueHrie nmapamMeTpoB 3BYKOBOM BOJIHBI"




138

du3nUecKUil MpakTUKyM M0 TeMe
"M3mepeHue 1oKasaTeJsis rpeioM/IeHus
creka" umm "TloyueHne n3o00pa’keHNs B
CHUCTEMeE 13 TIJIOCKOTO 3epKasia v JIMH3bI"

139

du3nueCcKUl MPaKTUKYM 110 TeMe
"HccnenoBaHue 3aBUCMMOCTU (POKYCHOTO
pacCcTosiHUS OT BelllecTBa (Ha rpuMepe
KUAKUX MUH3)" uin "V3MepeHue
(hOKyCHOr0 pacCTOSTHUSI pacCenBaroLuX
JINH3"

140

®uU3MUeCcKUl MPakTUKyM 10 TeMe
"Habmrosenue qudpakiiyy, UHTephepeHIuu
Y MoJispu3alyy ceeta"

141

®uU3nUeCcKU MPaKTUKyM 110 TeMe
"OrnipeesieHre UMILYJ/IbCa U SHEPTUU
PeATUBUCTCKUX YacTul] (1o ¢oTorpadusm
TPEKOB 3aps’KeHHBIX YaCTUL] B MarHUTHOM
nosie)"

142

®u3nuecKuil MPakTUKyM 10 TeMe
"V3mepenue nocrossHHOM [11aHKa Ha
OCHOBe ucciefoBaHud poro3ddexra” nmm
"ccnenoBaHve 3aBUCMMOCTH CUJIBI TOKA
yepes3 CBeTOAMO/ OT HalpspKeHus"

143

®u3nueCKU MPaKTUKYM 110 TeMe
"HccnenoBaHue CrieKTpa pa3pe’KeHHOro
aTOMapHOr0 BOZ0pO/ia U U3MepeHre
MOCTOSTHHOM Pupjbepra"

144

du3nuecKuil MpakTUKyM 10 TeMe
"ccnenoBanie paiioakTUBHOTO (hoHa C




WCI0J/Ib30BaHUEM JI03UMeTpa’" Win
"M3yueHue Tior/iomjeHus 6eTa-uacTui]
aaroMuHueM"

145

Pu3nMUeCcKUl MPaKTUKYM 110 TeMe
"HabsroieHust 3Bé34HOT0 Heba
HEBOOPY>KEHHBIM I'71a30M C UCM0J/Ib30BAHUEM
KOMITbIOTEPHBIX TIPUIOXKEHUM [1J1s1
orpezie/ieHUs TI0JI0XKEeHUST HebeCHBbIX
00BeKTOB Ha KOHKPETHYIO /IaTy: OCHOBHbIE
co3Be3ausi CeBepHOro MOMyLIApUs U IpKHe
3Bé3b1" MM "HabsmogeHust B Te/1eCKOIT
JIyHBbl, TI/IaHET, TYMaHHOCTEMN U 3BE3HBIX
CKOTieHui"

146

O06o006111eHre ¥ cUCTeMaTH3al[|sl 3HAaHUH.
Posib pU3MKKM 1 aCTPOHOMUY B
KOHOMMUECKOMW, TeXHOIOTUYeCKOH,
colManbHOM U 3THUYeCKOo# cdepax
JiesiTeNTbHOCTU YesloBeKa

147

O06o06111eHre ¥ cUCTeMaTH3al[|sl 3HaHUH.
Posib 1 MecTO ()M3MKU U aCTPOHOMUH B
COBPEMEHHOU Hay4HOM KapThHe Mupa

148

O600111eHre ¥ CUCTEMAaTH3aLUs 3HAaHUM.
Posnb ¢usnueckoit Teopun B (pOpMUPOBaAHUU
TIpe/ICTaB/IeHUi 0 PU3nUecKoi KapTUHe
MUpa, MecTo (pHU3UUeCKO KapTHHbI MUpa B
0011[eM psily COBPEMEHHBIX eCTeCTBEeHHO-
HayUHbIX NIpPe/JCTaB/IeHUI O MPUPO/ie

149

O06o06111eHre ¥ cCTeMaTH3al[ysl 3HaHUH T10
Teme "KuHematuka"




O06o00611eHre ¥ cCTeMaTH3al[ysl 3HaHUH T10

150 TeMe "KuHemaTtuka"

151 O06o00611ieHre ¥ crUCcTeMaTH3al[ysl 3HaHUH T10
TeMe "/JMHamMuKa"

150 O06o00611ieHre ¥ crCcTeMaTH3al[ysl 3HaHUH T10
TeMe "CraTvKa TBepzoro resa"

153 O0o00611eHre ¥ CHCTeMaTH3alysT 3HaHUH 110
TeMe "3aKOHbI COXpaHeHHUsI B MeXaHukKe"
O0o00611eHre ¥ CCTeMaTH3al[ysT 3HaHUH 110

154 TeMe "OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOM
Teopuun”

O06o00611eHre ¥ CCTeMaTH3al[ysT 3HaHUH T10

155 Teme "TepmoarHamuka. TerioBbie
MalluHbl"

O600111eHKe U CUCTeMaTHU3alusl 3HaHUH 110

156 TeMe "ArperaTHble COCTOSIHUS Bell[eCTBa.
@®az30BbIe nepexob!”

157 O06o006111eHre ¥ cCTeMaTH3al[ysl 3HaHUH T10
TeMe "DeKTprueckoe rose"

158 O06o0011IeHre ¥ CHCTeMaTH3al[ysl 3HaHUH 110
TeMe "[10CTOSIHHBIN 3/1eKTPUYECKHI TOK"

159 O0o00611IeHre ¥ CHCTeMaTH3al[Usl 3HaHUH 110
Teme ""TOKM B pa3/iMuHbIX cpenax”

160 O600111eHKe ¥ CUCTeMaTHU3alusl 3HaHUH 110
TeMe "MarHuTHoe mose"

Pe3epBHbIi ypok. O006IIeH e 1

161 crcTeMaTr3alus 3HaHUM 1o TeMe

"OneKTpoMarHiTHasi UHAyKLOus"




162

Pe3sepBHbiii ypok. O6001IeH1Ee U
CHUCTeMaTH3aLys 3HaHUH T10 TeMe
"MexaHu4yeckue Koiebanus"

163

Pe3epBHbIi ypok. O006IIeHE 1
cUCTeMaTHU3alysl 3HaHUH 110 TeMe
"DJIeKTpPOMarHUTHLIe KoJyieOaHus"

164

Pe3epBHbIii ypok. O600IIeHHE U
CHCTeMaTH3al[ysl 3HaHUM 110 TemMe
"MexaHuyeckue U 3J1eKTPOMarHuTHbIe
BOJTHBI"

165

Pe3epBHbiii ypok. O600II€HHE U
crcTeMaTtr3alus 3HaHuu no teMe "OnTuka"

166

Pe3epBHbiii ypok. O600IIeHHE U
cycTeMaTH3alys 3HaHui 110 Teme "OCHOBBI
CTO"

167

PesepBHblii ypok. O6001eHe 1
cucTeMaTH3allysl 3HaHUM T10 Teme
"KopnycKynsipHO-BOTHOBOU Ayain3m"

168

Pe3sepBHbiii ypok. O6001eH1e U
CcHCTeMaTH3al[ys 3HaHUM 110 TemMe "dPH3MKa
aroma"

169

Pe3epBHbIi ypok. O006IIeHE 1
CcHCTeMaTH3al[ysl 3HaHUM 110 TeMe "dPu3MKa
aTOMHOTO siipa Y 3JIeMeHTapHbIX YacTuL"

170

Pe3epBHbIil ypok. O600IIIeHHE U
cucTeMaTH3alysl 3HaHUM 110 Teme
"Dy1eMeHTbI aCTPOPU3UKU"




OBHIEE KO/IMYECTBO YACOB II10
I[TPO'PAMME

170
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YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

METOAZNYECKHWUE MATEPUAJIbI VI YUUTEIA

I PPOBBLIE ObPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET






