ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMmMa 10 (u3MKe Ha YpOBHe cpeAHero o0Oijero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TIIOJIOKeHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHs
OCHOBHOU 00pa3oBare/sibHOM TporpaMMmbl, mpefctaBieHHbIx B @T'OC COO, a
Takke C yuéTtoMm (emepasbHOM paboueid TTporpaMMbl BoCTUTaHHUS v KoHIenmu
TIperofiaBadusi yueOHoro mpeameTa «du3nka» B 00pa3oBaTe/bHBIX OpPraHU3al[ysax
Poccuiickoli ~ @epepaliii,  peajM3yIOIIUX  OCHOBHble  0oOpa3oBaTe/bHbIE
TIPOrpPaMMBI.

[TporpammMa 110 ¢u3uKe orpezesisieT 06si3aTe/ibHOe TIpeMeTHOe COZiep>KaHue,
yCTaHaB/IMBaeT PeKOMeHJyeMyI0 T0C/ieZiloBaTeTbHOCTh U3yUeHUsi TeM U Pa3fiesioB
yueOHOr0 TIpegMeTa C YYETOM MeXKIPeJMEeTHBIX W BHYTPUIIPEAMETHBIX CBSi3el,
JOTUKKA  y4yeOHOro TIpoijecca, BO3PACTHBIX 0C0OeHHOCTel O0yuaroIUXCH.
[TporpamMMa 10 Gu3MKe [AaéT TIpe/iCTaB/eHWe O Ie/sIX, CO/ep)KaHWH, OOIIei
cTpaTerud OOyueHHs, BOCIUTAHUSI W Ppa3BUTUS OOyUalol[UXCsd CpeACTBaMU
yuebHoro ripegMeTa «Pu3nka» Ha yriiy0/EHHOM ypOBHE.

W3yuenne Kypca ¢u3uku yryiyOAEHHOTO YpPOBHSI TIO3BOJISIET peaii30BaTh
3a7lauv TIpodeCCUOHATBFHON OpHEeHTAL[MH, HarlpaB/eHO Ha CO3/laHue YCIOBUU AJis
TIPOSIBJIEHUS] CBOMX HWHTEJIJIEKTYalbHBIX M TBOPUECKHMX CITOCOOHOCTeH KaXK[bIM
oOyyJaroIumcsi, KOTOpble HeoOXOJWMbI [Jid TIPO/IO/DKeHUs o0pa3oBaHHs B
OpraHu3alusx MpogeccuoHabHOTO 00pa3oBaHMsl 10 pa3/MyHbIM  (PU3MKO-
TeXHUUYECKUM U UH)KeHePHBIM CIeLMaTbHOCTSIM.

B mporpamme 1o ¢u3MKe OMpeAensioTCA TJIaHUpyeMble pe3y/bTaThl
0CBOEeHUS Kypca (PU3uK/ Ha ypOBHe cpefiHero 00iijero o6pa3oBaHusi: TMUHOCTHEIE,
MeTarnpeMeTHble, TIpeJMeTHble (Ha  yriybséHHOM  ypoBHe). HayuHo-
METO/I0JIOTHYECKOM OCHOBOW [jis pa3paboTku TpeboOBaHWM K JMUYHOCTHBIM,
MeTarnpeAMeTHbIM U TIPeIMETHBIM pe3y/JbTaTaM OOyYaroIuXCsi, OCBOWBIINX
nporpaMMy T0 ¢u3MKe Ha YypOBHe cpeAHero obOijero oOpa3oBaHusi Ha
yriyOIEHHOM YPOBHe, SIBJISIETCSI CUCTEMHO-/esITe/TbHOCTHBIN TIOXO0Z,.

[TporpamMMa 110 (hpM3HMKe BK/TFOUAET:

IJIaHUpyeMble pe3y/bTaThl OCBOEHHWS Kypca GU3WKKH Ha yriybjaéHHOM
YPOBHE, B TOM UYHCJIe MPeJIMEeTHbIE Pe3y/IbTaThl 110 rojiaM 00yJeHusT;

coJiep)kaHue yuebHoro npeamera «DusrKa» 1o rogaM 00ydeHusl.

[TporpamMmMa 10 (uM3MKe uMeeT TIPUMEPHBIM XapakTep W MOXeT ObITh
WCTI0/Tb30BaHa YuuTe/IssMy (DHU3UKH [I/Is1 COCTaB/IeHUsI CBOMX pabounx mporpamm.

[TporpaMMa Mo ¢u3vKe He CKOBbIBaeT TBOPUECKYHO0 UHULIMATUBY yuuTener u
TIpe/OCTaB/IsIeT BO3MOKHOCTH [I/I1  peaju3aliiil  Pa3/IMUHBIX MeTOANUeCKUX
TOIX0J0B K TIpernofiaBaHui0 (U3WKU Ha yrayO/IéHHOM YpPOBHe TMpPH YCJIOBHUH
coxpaHeHust 00s13aTeIbHOM YaCTH COZiep>KaHusI Kypca.

dusrKa Kak Hayka O HauOojee OOIMX 3aKOHaX IIPUPO/BI, BBICTyIIasi B
KauecTBe yueOHOTro IpeiiMeTa B IIIKOJie, BHOCUT CYIIeCTBEHHBIM BKJIaJ] B CUCTEMY
3HaHui 00 oKpyskaroijem mupe. I1IKombHBINA Kypc (GHU3UKH — CUCTEMOOOpa3yIOIii
JUIsT eCTeCTBeHHO-HaYUHBIX YUeOHBIX TIPeIMETOB, TTOCKOJIbKY (H3UUecKre 3aKOHbI



JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3y4aeMbIX XHUMHUeH, OHOJorue,
dbusnueckoii reorpadueii UM acTpoHoMMel. Vcrionb3oBaHHWE U AKTHBHOE
npyMeHeHre (GU3NUECKUX 3HAHUNM OTMpeZiesii/io XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOMIOTUM B cdepe >SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, MOJIyYeHHUsI HOBbIX MaTepHasoB C 3aJaHHbIMU CBOMCTBamu. V3ydeHue
(U3MKM BHOCUT OCHOBHOW BK1aZ, B (hOpMHpOBaHWE eCTeCTBEHHO-HAay4YyHOU
KapTUHbI Mupa obyyaroiierocs, B (JopMUpOBaHUe yMEHUM MPUMEHSITh Hay4HbIH
MeTO/I TI03HaHUS TIPY BBITIOJITHEHUU UMM YUeOHBIX MCC/ieJOBaHUH.

B ocHoBy Kypca ¢13UKu Ha ypOBHe cpefHero o6biero obpa3oBaHus MOJI0KeH
psifi vjiel, KOTOpble MOYKHO PacCMaTpUBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yeaocmuocmu. B COOTBETCTBUM C Hell KypC SIBJISIETCS JIOTUUECKU
3aBepILIEHHBIM, OH COJIEP>KUT MaTepuas 13 BceX pa3ziesioB (M3UKH, BK/IOUAeT Kak
BOIPOCHI K/IaCCMYECKOM, TaK U COBPeMeHHOM (hH3UKHU.

Hoesn zenepanuzayuu. B cOOTBeTCTBUM C Hell Marepuan Kypca (PU3UKU
00beIMHEH BOKPYT (HU3WUECKUX Teopui. Beayium B Kypce SIBSETCS
dhopmMUpoBaHMe Mpe/ICTaB/IeHUN O CTPYKTYPHBIX YDOBHSIX MaTepUU, BeIeCTBe U
ToJie.

Hoesa 2ymaHumapusayuu. EE peanuszauysi npejrosaraeT MCM0Jb30BaHUE
I'YMaHUTApHOTO TOTeHIMasa (PU3NUeCKOM HayKW, OCMbIC/IeHHWEe CBSI3U Pa3BUTUS
bu3Mky ¢ pa3ButveM o0OIjecTBa, a TakKke C MHWPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUeCKUMU TTPoOIeMaMHu.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc ¢usuku yriny0néHHOrO YpOBHS
rpe/irnosiaraeT 3HaKOMCTBO C IIIMPOKHUM KPYTrOM Te€XHUUECKUX M TeXHOJIOTMYeCKuX
TIPUWIOXKEHUM W3y4YeHHbIX TeOpUid U 3aKOHOB. [Ipy 3TOM paccMaTpuBarOTCs Ha
ypOBHe OOIMX TIpeJCTaB/leHW{ W COBpeMeHHble TeXHUUeCKHe YCTPOWCTBa, M
TeXHOJIOTUH.

Hoesa 3Kon02u3ayuu peanu3yeTcsi TIOCPEACTBOM BBeJEHUS 3/I€MEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX 9KOJIOTHYECKHMM TIpoOieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pPa3BUTHEM TEXHWKW U TEXHOJIOTHH, a TakKKe O00CYKIeHUs
1po06JieM paloHaILHOTO MPHUPO/IOTIOb30BaHMS U SKOJIOTUUECKOM 6e301acHOCTH.

OcBoeHHre cojiep)KaHusl TIPOrpaMMbI T10 (PU3KKe J0/DKHO OBITH TTIOCTPOEHO Ha
TIPUHLIUMNAX CUCTEMHO-ZesITeTbHOCTHOTO MoxoAa. [ pu3nky peanvsaiysi 3TUX
TIPUHLIMIIOB 6a3vpyeTcsi Ha UCI0J/Ib30BAHUM CAMOCTOSATeTbHOIO SKCIIepuMeHTa Kak
TIOCTOSTHHO JleficTByHoIIero (aktopa yuebHOro mpoijecca. st yriay6iéHHOTO
YPOBHS — 93T0 CUCTeMa CaMOCTOSITEJIbHOTO YUYeHWUeCKOro 3KCIIepHMeHTa,
BK/IFOYAIOIIIEr0 (PpOHTa/lbHble YyueHWYeCKWe OMbITbl TPU W3YyUeHWH HOBOTO
MaTepuana, 1aboparopHbie paboThl ¥ pabOThI MpaKTUKyMa. [Ipy 3TOM BO3MO’KHBI
oBa criocoba peanu3aiiy  (pU3MUeCKOro TMpakTHKyMa. B mepBoM  ciydae
MIPAKTUKYM TPOBOAWTCS m1bo B KoHile 10 u 11 kmaccoB, ubO0 1ocsie TepBoro u
BTOPOTO TIOJIyTOAWM B Ka)KJOM W3 3THUX KaaccoB. Btopoil crmocob — 3To
WHTerpanus paboT TpakKTHKyMa B CHCTeMy J/abopaToOpHBIX paboT, KOTOpbIe
TIPOBOZISITCS B TIpollecce W3ydeHHUsi paszena (Temel). ITpu 3ToM 1oz paboTamu



MPaKTUKyMa TIOHHMAeTCsl CaMOCTOSITe/IbHOe WCC/ie/JOBaHre, KOTOPOe TPOBOJUTCS
T10 PYKOBO/ZICTBY CBEPHYTOTO, 0000I1IEHHOTO BH/la Oe3 ToIIaroBO MHCTPYKLIUU.

B nmnporpamme 10 (¢Hu3MKe CHCTeMa YYeHWUECKOTO SKCIIePUMEHTa,
naboparopHbIX pabOT ¥ TPaKTHKyMa TIpeJCTaB/ieHa eJUHBIM repeuHeM. BriOop
TEeMaTUKH [JI1 3TUX BU/OB yUe€HHUECKHX IPAKTHUEeCKMX PabOT OCyIeCcTBIseTCs
yuaCTHMKaMu 00pa30BaTeIbHOTO TIPOIiecca UCXOAs U3 0COOeHHOCTel MOYPOYHOTO
IJIAaHUPOBAHUST W OCHalleHus KabuHeta ¢wu3uku. I[Ipy 3TOM 00ecreunBaeTcs
OB/IaZieHHe OO0YYaroIMMHCS YMEHUSIMHA ITIPOBOAMTL TIpPsIMble KW KOCBEHHBIE
M3MepeHUsi, WCCe/JoBaHusl 3aBUCMMOCTel (H3UUeCKUX BEeJMYMH U TIOCTAaHOBKY
OTILITOB T10 TMPOBEPKe TPe/IJIO’KeHHBIX TUTIOTe3.

Bosbilioe BHUMaHWe yensieTCsl peIleHUI0 pacyéTHbIX W KaueCTBEHHBIX
3aga4. [Ipy 3TOM /711 pacUéTHBIX 3a/ilau MMPUOPUTETOM SIBISIFOTCS 3a/lauMl C SIBHO
3a/laHHOM 1 HesIBHO 3aJlaHHOM (hH3HMUecKol MOJe/blo, MO3BOJISIONIe TIPUMEHSTh
H3ydeHHble 3aKOHBbI M 3aKOHOMEPHOCTM KaK W3 OJIHOTO pa3fiesia Kypca, Tak |
WHTEerpupys NMpuMeHeHWe 3HaHUW W3 pa3HbIX pa3zesioB. [1yig KaueCTBeHHBIX 3a/ay
TIPUOPUTETOM SIBJITIOTCSL  3aflaHus Ha OOBsSICHeHWe/Tpe/icKa3aHre TMPOTEeKaHMUS
¢bu3nUeCcKUx sIBJIEHWI U MPOLIECCOB B OKpY’Karolllel u3HH, TpeOyroiue BbiOOpa
bH3MUeCKON MOZIeTH /IJIsi CUTYal[ii MPaKTHKO-OPHEeHTUPOBAHHOT'O XapaKTepa.

B cootBerctBUM C TpeboBanusimu P®IOC COO Kk MaTepuaabHO-
TeXHUUEeCKOMY obecrieueHUI0 yueOHOro mpoijecca Kypc (HU3UKH Yyriay0aéHHOro
YPOBHSI Ha YpPOBHe cpefiHero ob1ijero o6pa3oBaHusi JO/DKeH U3yUyaThCs B yC/IOBUSIX
npeAMeTHOro KabuHera. B KabuHeTe (u3MKM [JO/DKHO OBITH HeoOXoAumoe
naboparopHoe o0opy/oBaHWe /51 BBIMOJHEHUs YKa3aHHbIX B IpOrpaMme I10
GbU3MKe yuyeHHUYEeCKHUX OIBITOB, /TabopaTOpHbIX paboT M paboT IpakTHKyMa, a
TaK)Ke IeMOHCTpaI[MOHHOe 000pyJoBaHue.

[emoHcTpallioHHOe 0b6opyZoBaHue (OpPMUpPyeTCS B COOTBETCTBUU C
MIPUHLIATIOM MWHHMAa/IbHOM  [IOCTaTOYHOCTH W 00ecrieunBaeT TIOCTAHOBKY
TePEeUNC/IeHHBIX B TIporpaMme T10 (GH3MKe KIFUeBBIX JAeMOHCTpALid  [jis
WCC/IeJOBAaHUST ~ W3yYaeMbIX SIBJIEHHA W TPOLIECCOB, OSMIMMPUUYECKUX U
byHIaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMEeHEeHUH.

JlabopaTopHoe 00opy/i0BaHUe [Ji YUeHHYeCKUX MpaKTUUecKux paboT
dopMHUpyeTcsl B BHjle TeMaTHUYeCKMX KOMITJIEKTOB W 00eCreurBaeTCs B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuarouuxcs. TemaTuueckde KOMILIEKTHI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCTI0/Tb30BaHWM aHAJIOTOBBIX U LIM(POBBIX MPUOOPOB, a TakKKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTEeM B BU/le ITU(PPOBBIX Tab0paTOpHi.

OCHOBHBIMH T1e/IIMU M3y4eHust (U3UKHU B 0011IeM 00pa30BaHUU SIBISIFOTCS:

dbopMrpoBaHre WHTepeca W CTpPeMJIeHHS OO0ydJaromuxcs K HayuyHOMY
W3y4YeHUI0 TIPUPOJbl, pa3BUTHe WX UHTEJIEKTyaJbHbIX W  TBOPUECKUX
CII0COOHOCTel;

pa3BUTHE TIPe/CTaBJIEHUA O HaydHOM MeTO/le TT03HaHUS U (opMHUpOBaHHE
HCCITeJOBATe/TbCKOTO OTHOIIIEHHST K OKPY KAFOIINM SIBJIEHUSIM;



dbopMrpOBaHre HayYHOTO MUPOBO33PeHUs KakK pe3y/bTaTa W3yueHHsI OCHOB
CTPOEHUsI MaTepuu U PyHAaMeHTa/lIbHBIX 3aKOHOB (PU3UKWY;

¢dopmupoBaHye yMeHH 0OBSICHITD SIB/IEHUSI C UCII0/Ib30BaHUEM (PU3NUeCKUX
3HAHWM 1 HayYHBIX JI0Ka3aTe/bCTB;

¢dopmHpoBaHUe TMpe/CTaBlieHUN O poau GU3UKA [ Pa3BUTUS APYTUX
eCTeCTBeHHbIX HayK, TEXHUKU U TeXHOJIOTHH;

pa3BUTHe  TIpe/CTaB/IeHUU O  BO3MOXHBIX  C(epax Oyay1eit
npoeCCUOHA/ILHON  /leSiTe/IbHOCTH, CBSI3aHHBIX C (U3UKOM, TMIOATOTOBKA K
JanbHelieMy o0yueHHI0 B 5TOM HallpaBJ/ieHUH.

HocTwkeHne 3TUX Lefieid obecrieurBaeTcs pellieHHeM C/IeyHOIMIUX 3afiau B
ripoijecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:

rpruoOpeTeHre CHCTeMbI 3HaHHWK 00 00IMX (GU3HUeCKHUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TeOpUsX, BK/IOUasi  MeXaHWKYy,  MOJIeKYJspHyI0  (U3HKY,
3JIEKTPO/IMHAMUKY, KBAHTOBYIO (DM3UKY U 3/IeMEHTHI aCTPODU3UKY;

¢dopmHpoBaHUe yMeHUl IPUMEHSTh TeOpeTUUeCKre 3HaHUus [jisi 00bsCHeHUS
¢bu3nUecKUx SIBJIEHUM B TIPUPOJie W [ijisi TIPUHATHS TIPAKTUUEeCKUX peIleHui B
TIOBCeIHEBHOM »KU3HU;

OCBOEHUEe CIOCOOOB pellleHWs] Pa3/IMYHbIX 3a/lad C SBHO 3a/laHHOU
bu3rueckol Mojenblo, 3a/ay, TMO/pa3yMeBaloOIIUX CaMOCTOsITe/IbHOe CO3/jaHue
¢u3nuecko MOJeNH, aJeKBaTHOW YCJIOBUSIM 3aJjaud, B TOM 4YHUC/e 3azad
WH)XeHepHOT'0 XapaKTepa;

NMoHUMaHve (GU3NYeCKUX OCHOB U TIPUHIMIIOB [IeHCTBUSI TeXHUUeCKUX
YCTPOMCTB U TEXHOJIOTMUECKUX TPOLIeCCOB, UX BAUSHUS Ha OKPY KalOIIYI0 Cpeay;

OB/laZieHWe MeTOAAMU CaMOCTOSTebHOTO IIJIAHUPOBAaHUSI W TIPOBEJeHUS
bu3MUeCKUX  IKCIIepUMEHTOB, aHajW3a MW MHTeprperanuyd WHGOpMAaIWH,
orpeie/ieHusl J0CTOBEPHOCTH MOJTyUeHHOTO pe3y/bTaTa;

CO3/laHMe YCJOBUM [/l pa3BUTHUS YMEHUW NPOEKTHO-KCCe/|0BaTe/IbCKOM,
TBOPUYECKOU J1esiTe/TbHOCTH;

pa3BUTHe MHTepeca K chepam npodecCroHaTbHON eaTeTbHOCTH, CBSI3aHHOM
C (PU3KKOU.

B cootBerctBuu c TpeboBaHusmMu PI'OC COO yriaybnéHHbI ypOBeHb
u3yueHus: yuebHoro Tmipeamera «®@u3MKa» Ha YpOBHE CpegHero o0Iero
obOpa3oBaHust BbIOMpaeTcsi O0OyYarOIUMUCS, TIJIAHUPYIOMIMMU — TTPOJIO/DKEHHe
00pa30BaHus 110 CIeLUaTbHOCTAM (PH3UKO-TEXHUUYECKOTO MPOQUIIS.

Ha u3yuenne ¢busuku (yrnyOnéHHBIM YypOBeHb) Ha YPOBHE CpeHero o0Iero
obpa3oBanust otBoauTcs 340 yacos: B 10 kacce — 170 yacoB (5 4acoB B Hefiesi0),
B 11 knacce — 170 yacoB (5 yacoB B HeJleJIt0).

[MpeasiaraeMelii B rporpamme 1o (¢uU3MKe TMepeueHb J1abOpaTOPHBIX WU
MPaKTUYeCKUX paboT sB/seTCS pPeKOMEeHAOBaHHBIM, YUUTeslb Je/laeT BbIOOP
NpoBe/ieHus1 J1abopaTOpHBIX pabOT YW OMBITOB C YUYETOM WHAWBUAYATbHBIX
ocobeHHOCTeM 00yUaroImxcs.



COAEPXXAHUE OBYUEHUA
10 KJ/TACC

Pa3pen 1. HayuHbiii MeTO/ 1103HaHUA MPUPOJAbL.

dusrka — pyHjaMeHTa/IbHast HayKa o rpupo/ie. HayuHbili MeTOZ O3HaHUS U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUECKUX SIBJIEHUM.

OKCrepuMeHT W Teopusi B Tpoliecce TO3HaHWsI MpupoAbl. HabmoneHnue u
9KCIepUMEHT B (u3UKe.

Criocobpl  M3MepeHHUs1 (U3MUECKUX BeMUYWH (aHA/IoroBble U I[MGPOBLIE
H3MepUTe/IbHbIe TIPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBLIE CICTEMBI).

[TorpemHocT  W3MepeHMM  GU3NUECKUX  BenWurdH  (abcofoTHast U
OTHOCHTe/IbHasi).

MogenvpoBanue (pU3MYeCKUX SIBJIEHWK U MPOLeCcCOB (MaTepuasbHas TOUKa,
abCco/OTHO TBEpAOE Teso, WjeanbHas >KUAKOCTb, WJealbHbI Ta3, TOUYEeUHbIN
3apsia). ['unoresa. Pr3nMyecKuil 3aK0H, 'PaHULIbl ero MpUMeHUMOCTH. Pr3ryeckast
TeopHusl.

Ponb 1 MecTto (u3UKM B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHbI
MHPa, B MMPaKTUYECKOH JeATeIbHOCTHU JIFOIEeN.

YueHuuecKuli 3kchepumeHm, sabopamopHble padbomsbl, NPAKMUKYM.

W3mepeHre cuibl TOKA M HalpspKeHUs] B LeMM TOCTOSIHHOTO TOKa TpU
TIOMOIITA aHAJIOTOBBIX U I[U(POBBIX U3MEpPUTETbHBIX PUOOPOB.

3HaKOMCTBO C IM(poBoii yslaboparopueit 1o ¢u3vke. [IpuMepsl W3MepeHuUst
(U3MUYeCKUX BEJIMUUH NPU MOMOILA KOMITbIOTEPHBIX JaTUYMKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

MexaHuueckoe [BwKeHHe. OTHOCHUTETBHOCTh MEXAaHUUECKOrO JIBHXKEHMSI.
Cucrema otcyéra.

[Tpsimasi u obpaTHasi 3alaul MeXaHUKHU.

Paguyc-BeKTOp MaTepyaqbHOM TOYKW, €ro TMpOEeKLHWA Ha OCU CUCTEMBI
KOoOopAuHar. Tpaekropus.

[lepemerrienne, CKOpPOCTb (CpefHsSsi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpeHHEe MaTepualbHOM TOUKM, MX MPOEKIMM Ha OCU CUCTEMbI KOOpJMWHAT.
Cro>xeHue repeMelLeHr U CJI0KeHHe CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpPEHHOe MPSMOJIMHENHOe [ABWKeHHe. 3aBUCUMOCTb
KOOpJWHAT, CKOPOCTH, YCKOPEHHUS U TyTH MaTepUaTbHOM TOUKM OT BPEMEHU U UX
rpaQuku.

CBoOosiHOe TajileHHe. Y CKopeHHe CBOOOAHOrO mazeHus. [IBWkKeHHe Tera,
OpollleHHOT0 TIOJ, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpDAMWHAT, CKOPOCTU U
YCKOPEeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX IPa(UKH.

KpuBonuHeiiHoe  ABwKeHue. [IBW)KeHWe  MaTepyUalbHOM  TOUKM  TI0
OKDY>KHOCTH. YTJIOBasi U JWHeWHass cKopocThb. [lepuog u yacTtoTa obpaiijeHus.
[HenTpoCcTpeMuUTeibHOE (HOpMa/bHOE), KacaTelbHOe (TaHreHLMaIbHOEe) U TOJIHOe
YCKOpeHHe MaTepuabHOU TOUKH.



TexHuyeckre yCTPOMCTBA Y TEXHOJIOTMYECKHWe TIPOLeCChl: COUAOMETD,
JBIDKEHME CHapsilOB, LleMHble, I[IeCTepéHUYaTble W pEeMEHHble [epefaud,
CKOPOCTHbIE JTIU(PTHI.

demoncmpayuu.

Mopgenb cucTeMbl OTCUéTa, WITOCTPALIUS KMHEMaTUYeCKUX XapaKTepUCTUK
JBIDKEHUSI.

Criocobbl uccie1oBaHYs IBYKEHHUM.

WnnrocTpaniys npefie/ibHOTO mepexo/ia ¥ u3MepeHre MrHOBEHHOW CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHM C UCIIO/b30BaHUEM MeXaHU3MOB.

[TameHue Tes B BO3JyXe U B pa3peKeHHOM TIPOCTPAHCTBE.

HabsrofjeHre ABWKeHHUs1 Tesa, OpOIIEHHOTO TIOJ, YI7IOM K TOPWU30HTY U
TOPU30HTANIBHO.

HamnpaBieHue CKOpOCTH NPU ABUXKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PeIlyKTOPe.

CpaBHeHUe TyTel, TPaeKTOPUM, CKOPOCTEeU [BWKEHUSI OJHOrO U TOTO Ke
Tesia B pa3HbIX CUCTeMaxX OTCYETa.

YueHuuecKuli 3KchepumeHm, sa6opamopHble pabombl, NPAKMUKYM.

N3yueHne HepaBHOMEPHOTO [ABW)KEHUS C 1|e/IbI0 OrpejiesieHrsi MTHOBEHHOU
CKOPOCTH.

N3mepeHre yCcKOpeHUsl TIpHU NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM IBW>KEHUH
T10 HAKJIOHHOM TIJTIOCKOCTH.

WccnenoBanne 3aBUCMMOCTA NYTHU OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKEHUU.

N3mepeHve  yCcKopeHUst cBOOOIHOTO  TaJleHuUs (pekomeHJ0BaHO
HCTI0/Th30BaHue [U(POBOM jlabopaTopun).

V3yyeHune [BWKeHHs Tesjla, OpOIIEHHOTO T'OpPHU30HTa/NbHO. [IpoBepka
TUIOTEe3bl O TIPSIMOM TPOMOPLIMOHAILHOW 3aBUCHMOCTA MeEX[y [JaJIbHOCTBEO
MO/1ETa U Ha4a/IbHOW CKOPOCTBIO TeJla.

N3yueHne JBWKeHUS Tejla MO OKPY>XHOCTM C TOCTOSIHHOM IO MOJYJIO
CKOPOCTBIO.

WccnenoBaHve 3aBUCMMOCTM Tiepuojila oOpailleHWss KOHAYeCKOro MasiTHUKA
OT ero rmapameTpOB.

Tema 2. /Junamuka.

[TepBbii 3akOoH HbloTOHa. MHepuManbHble CUCTEeMbl OTCUéTa. [IpUHIMIT
oTHocuTenbHOCTU ['anmunes. HenHepriuanbHble CUCTeMbl OTCYéTa (OIpezeseHue,
TIPUMEPBHI).

Macca Tena. Cuna. [IpyHLMIT CyTiepro3yLiuu CUJl.

BTopoii 3akoH HbroTOHa /111 MaTepUaibHON TOUKM.

TpeTuti 3aKk0oH Hbl0TOHA /1711 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUs. OKBUBAJIEHTHOCTb TPaBUTALMOHHOU U
VHEPTHOW MacChl.



Cuna TspKeCTH. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO TaJieHUsI OT BBICOTHI
HaJi TIOBEPXHOCTbIO TIUIaHeTbI U OT reorpadyueckod MMUPOTHL. [IBU>KeHUe
HebeCHBIX TesT ¥ UX CITyTHUKOB. 3aKoHbI Keriepa. IlepBasi KocMudeckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, ABWXKYyILErocs ¢
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TpeHuwe. Cuia TpeHUs] CKOJIb)KEHUS W CUla TPeHUs
nokosi. Koadbduiment Tpenus. Cusa CONPOTUB/EHWS MPU [ABWKEHUU Tela B
JKAJIKOCTU WIU ra3e, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTE/IbHOTO IBMYKEHUSI.

Hasnenue. I'napocratnueckoe gasneHue. Cuma Apxumeja.

TexHUuUeckue yCTPOMCTBA U TEXHOJOTMYECKHWe MPOLEeCChl: TOALLIMITHUKH,
JBIKEHHE UCKYCCTBEHHbIX CITYTHHUKOB.

demoncmpayuu.

HabsroieHue ABMOKeHUS Tesl B MHEPLMAIbHBIX U HeWHepPLUaIbHBIX CHCTeMaxX
oTCUéTa.

[IpyHLMIT OTHOCUTETBHOCTH.

Kauenue AByX LWIMHAPOB WIA 1IAPOB pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTE/IbHO HeMHepLIMaIbHOW CUCTEeMbI OTCUETa.

CpaBHeHHe  DPaBHOJEWCTBYIOIEM TMPWIOXKEHHbIX K Teay Cul C
Tpou3Be/IeHMeM MacChl TeJla Ha ero YCKOpeHWe B MHepIMa/JbHOM CUCTeMe OTCUETa.

PaBeHCTBO CHWJ/I, BOSHUKAIOIIUX B pe3y/ibTaTe B3auMO/elCTBUS Tel.

W3mepeHre Macc 1o B3aUMO/IeHCTBHUIO.

HeecomocCTs.

Bec Tena npu yCKOpeHHOM MOABEME U Ma/IeHUU.

LleHTpObOEKHbBIE MEXAaHU3MBI.

CpaBHeHUe CUJT TPEeHUS TMOKOsI, KaUeHUsI U CKOJIb)KeHUSI.

YueHuuecKuli 3KkchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

Vi3mepeHure paBHOZAEUCTBYIOIEN CHUJI TIPU [IBWKEHUM Opycka 10 HaK/IOHHOMN
TJIOCKOCTH.

[TpoBepka TruIoTe3pl O HE3aBUCHMOCTU BPEMEHU [BWKeHHs Opycka II0
HAKJIOHHOM TJIOCKOCTU Ha 3aJlaHHOe PacCTOsTHHE OT ero MacChl.

WccnenoBaHne 3aBUCMMOCTUA CUJI YIIPYTOCTH, BO3HUKAKOIIUX B TPY>XXUHE U
pe3rHOBOM oOpa3siie, OT UxX AedopMalivu.

W3yueHue JBUW)KEHHUSI CUCTEMBI TeJl, CBSA3aHHBIX HUTHIO, TIEPEKMHYTOU uepe3
NéTKuii 6JIOK.

N3mepenre kKo3dduiieHTa TpeHUs1 M0 Be/IMUMHe YIJI0BOro Kosd@uijieHTa
3aBUCUMOCTH Fp(N).

ViccnenoBanue qBrkKeHHWs] OpycKa 10 HaK/JIOHHOW TIJIOCKOCTH C TlepeMeHHbIM
K03 PUIIeHTOM TpeHusl.

N3yueHne fBM>KeHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépdozo mea.

AbcomoTHO TBEpOe Teno. IlocTymarenbHOe U BpalljaTe/IbHOE ABW)KEHHE
TBEPJOro Tesa. MOMEHT CU/bl OTHOCUTENBHO OCH BpalleHus. [lnedo cusbl.
CrioxkeHue CWJl, IPUJIOKEeHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.



YcnoBusi paBHOBeCUsi TBEPJOrO TeJla.

YcroitunBoe, HeycToOUMBOe, Oe3pa3iuuHoe paBHOBeCHe.

TexHUuyeckue YyCTPOWCTBA W TEXHOJOTUUECKHEe TMPOLeCChl: KPOHILUTEWUH,
CTPOUTEJIbHBIU KPaH, pelliéTuaTble KOHCTPYKLIUU.

demoncmpayuu.

YcoBus paBHOBecHs.

Bubl paBHOBecus.

YueHuuecKuti 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

WccnenoBaHnve yc/IoBUM paBHOBeCHUs TBEpPAOrO Teja, MMERIEro 0cCh
BpalL[eHHS.

KoHcTpyrpoBaHre KPOHIITEMHOB M PACYET CUJT YIIPYTOCTH.

N3ydeHne yCTOMUMBOCTHU TBEPAOTO Tesd, UMEIOLLEro MIoLab OMOpPBI.

Tema 4. 3aKoHbI COXpAHEHUs 8 MeXaHUKe.

NMnysibc MaTepuaibHOM TOUKH, CUCTEMbI MaTepUalbHbIX TOUeK. LleHTp Macc
CUCTeMbl MaTepHasbHbIX TOUeK. Teopema O JBWKeHUH LjeHTpa Macc.

Nmrynbc Crsibl U U3MeHeHre UMITYJ/IbCa Tejla.

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe /BU)KeHMe.

MoMeHT uMmIy/JbCa MaTepuasbHOW TOUKW. IlpeficTaB/ieHWe O COXpaHEHUU
MOMEHTA UMITyJ/IbCa B LIEHTPAJ/IbHBIX MOJISX.

Pabora cunbl Ha MajoM ¥ Ha KOHeUHOM TiepemelrieHuH. ['paduueckoe
Tipe/icTaBieHre pPabOThl CUJIBI.

MOoILHOCTE CUJIBI.

KuHeTnyeckasi 3Heprvsi MaTepuanbHOW TOUKWA. Teopema 00 W3MeHeHUH
KWHETUYECKOW SHEePruy MaTepyuabHOW TOUKU.

[loTeHlMasibHBIe M HemOTeHLUa/bHble CWibl. [loTeHLManbHass >Heprus.
[ToTeHiManbHasi Heprusi yrpyro gedopMUPOBaHHOW MPYKUHBI. [loTeHI[ManbHas
SHeprus Teja B OJHOPOAHOM TIpaBUTALMOHHOM TIiosie. [loTeHLManbHas 3HEPrus
Tesla B rPaBUTALMOHHOM I10JIe OJHOPOJHOrO L1apa (BHYTPY M BHe 111apa). Bropas
KOCMHYeCcKasi CKOPOCTb. TpeTbst KOCMUUecKasi CKOPOCTb.

Csi3b pabOThl HeMOTeHIMANIbHBIX CUJ C UW3MEeHeHHeM MeXaHUueCKou
SHEPruy CUCTEMBI Tejl. 3aKOH COXPaHeHHsI MeXaHUYeCKOW SHEPrUu.

Ympyrue v Heyrpyrue CTOJIKHOBEHUS.

YpaBHeHue bBepHymiv /15 WeanbHOW >XUAKOCTU KakK C/ae[CTBHe 3aKOHa
COXpaHeHUs] MeXaHUUYeCKOU SHEepPruu.

TexHUUyeCcKre yCTPOWCTBA U TEXHOJIOTMUEeCKHEe MPOLIeCChl: ABVKEHHEe PaKerT,
BOZIOMET, KOMED, TPY)KUHHBIM TMHCTO/IeT, TUPOCKOM, (UTypHOe KaTaHue Ha
KOHbKax.

demoncmpayuu.

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe /BUKeHUe.

V3mMepeHyrie MOLIJHOCTU CUJIBI.

Vi3mMeHeHre SHepIrUu Tesa MpU COBepIleHNUU paboThI.



B3aumHble TmipeBpallieHds KHUHETUUYeCKOM M MOTeHLUaJbHOW SHEpPruu Ipu
JIeMCTBUU Ha TeJI0 CUJIbI TSKeCTU U CUJIbl YIIPYTOCTH.

CoxpaHeHHe SHepruu 1pyu cBOOOHOM Ta/IeHUH.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

V3mepeHnie nMIy/ibCca TeJia 1o TOPMO3HOMY Iy TH.

Vi3MepeHre CU/IbI TSTH, CKOPOCTU MOZETH 3/1eKTPOMOOUIS M MOIIHOCTH
CHUJIbI TSATU.

CpaBHeHUe U3MeHEeHUsI UMITyJ/IbCa TeJla C UMITYJIbCOM CHUJIBL.

WccnenoBanne coxpaHeHHs UMITYJIbCa TIPU YIIPYTOM B3aUMOJEUCTBUN.

V3mepeHrie KWUHETHUECKOU SHEPryu TeJjia 110 TOPMO3HOMY MYTH.

CpaBHeHMe M3MeHeHHs TIOTeHL[Ma/lbHON SHEepPTrur TPY>KUHbI C PabOTON CHUJIBI
TPEHUSI.

Omnpegenenvie pabOThl CWIbI TPEHUS TIPU ABKEHUM Teja M0 HaK/IOHHOM
IIJIOCKOCTH.

Pazpen 3. Mosieky/isipHasi (pu3MKa U TepMOMHAMHUKaA.

Tema 1. OcHO8bI MO/1€KY/ASIPHO-KUHEMU4eCKol meopuu.

OCHOBHBIE TIONIOKEHUs1 MOJIeKyasipHO-KMHeThueckon Teopurd (MKT), ux
onbITHOe obocHoBaHue. [luddysusi. BpoyHOBCKoe fABWKeHHWe. XapakTep
JBIDKEHUSI U B3aMMOJIeMCTBUSI UaCTWl] BelllecTBa. Mojenu CTpOeHUs Ta30B,
KUAKOCTel U TBEPIBIX Tel U OObsCHeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THUX
Mofieneri. Macca u pa3Mepbl MosieKyn (aTomoB). KonmyecTBO BellleCTBa.
[TocTosinHas ABorazpo.

TeryioBoe paBHOBecre. Temriepatypa W criocodbl eé u3aMepeHus. Illkana
TeMmnepatyp Llenbcus.

Mopenb WeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUUYECKOW TeOPUM: YaCTULIbI
rasa JJBUKYTCS XaOTAUUeCKHU U He B3aUMOJENCTBYHOT APYT C APYTOM.

la3oBble 3aKOHBL. YpaBHeHWe MeHjeneeBa—KaneiipoHa. AGcosoTHas
TemriepaTypa (1ukasna temrepatyp KeneBuHa). 3akoH [lanpToHa. M3omporeccs B
WJlea/lbHOM Trase C TIOCTOSHHBIM KOJMYeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHe U30MPOLIeCCOB: U30TepMa, M30X0pa, n3o0bapa.

CBsi3b  MeXJy [aBAeHWeM U Cpe/lHeM KUHEeTUYeCcKOW SHeprueu
MOCTYIaTe/bHOTO TEeIJIOBOTO [JBWKEHHSI MOJIeKY/ HJieanbHOro rasa (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHEeTHUUeCKOU TeOPHHU H/lea/IbHOrO rasa).

CBsi3b aOCO/TFOTHOM TeMITepaTyphbl TEPMOJUHAMHUYECKOH CUCTEMBI CO CPeIHeM
KUHETUYECKOW SHepruen rMoCcTymnaTe/TbHOrO TEIJIOBOTO IBUXKEHUS €€ YaCTHLI.

TexHuyeckre yCTPOMCTBA W TEXHOJIOTMYECKHe TIPOLeCChl: TEePMOMETD,
H6apomeTp, roTyyeHrie HAHOMATePHUAJIOB.

emoHncmpayuu.

Mopenu IBM>XKeHHs YaCTUL] BeleCTBa.

Mogens GpOYHOBCKOTO [IBUKEHUSI.

Bu/1e0po/vK € 3aTMChbI0 peaibHOr0 OPOYHOBCKOTO /IBUKEHUSI.

Ouddysus >KugkocTeu.

Mogens ornbita LlTepHa.



[IputspkeHre MOJIeKY.I.

Mopgenu KpucTayInueCKruX periéTok.

HabntomeHue u nccieiloBaHue W30MPOLIECCOB.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

NccnemoBanne nmporiecca yCTaHOBJ/IEHUSI TeIUIOBOTO pPaBHOBECHS TIpU
TerIoo0MeHe MeXKy Topsiuei ¥ XOI0HOW BO/IOH.

N3yueHne wu30TEpMUYECKOro Tiporiecca (peKOMeHZOBaHO HCII0/b30BaHUe
111dpoBOI TabopaTopun).

W3yueHne ©30XOpHOro mporecca.

M3yyeHue n3o6apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensoeble MawuHbl.

Tepmogunamuueckass (T[]) cucrema. 3ajjaHye BHEIIHUX YCAOBUW IS
TepMOJAVHAMHUUeCKOU CUCTeMbl. BHelllHMe u BHyTpeHHUe napameTpbl. [lapameTpel
TePMOJAVHAMUUECKOW CUCTeMbl KaK CpeJiHMe 3HauyeHWsl BeJIMUWH, OIMHCHIBAFOLIUX
eé COCTOsIHMe Ha MUKDPOCKOITMUYEeCKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOIpPOW3BOJIbHAsA — peJiakCalus
TepPMOJMHAMUUECKOU CUCTeMBbI K TEIJIOBOMY PaBHOBECHIO.

Mopens uJeaqbHOrO0 Tra3a B TepMOJWHAaMUKe — CHUCTeMa YpaBHEHWM:
ypaBHeHUe MeHpeneeBa—KanelipoHa ¥ BbIpa)keHue [/ BHYTPEHHEW SHEepPruu.
YcnoBusi IpUMEHMMOCTA 3TOM MOJe/U: HU3Kasl KOHLIeHTPAaLUsl YaCTHUL], BBICOKUE
TeMIieparypsl. BelpakeHue 111 BHyTPeHHeM 3HepPruM OJHOAaTOMHOIO WeanbHOT0
rasa.

KBa3ucraTtrueckue u HeCTaTUUeCKUE TIPOLIECChI.

OnemeHTapHasi paboTa B TepMouHamMuKe. BoruriciieHue paboTel o rpaduky
rporiecca Ha pV-auarpaMmme.

Tervionepefiaua  Kak  Crocobd  W3MeHeHWsT ~ BHYTPeHHeM  SHEpruu
TePMOAMHAMUYECKOM  cucTeMbl 6e3  coBepiiieHWss paboTel.  KoHBekIus,
TeIIONPOBOJAHOCTb, U3/TyUeHue.

KomuuectBo TerioTel. TeryioéMKOCTH Tejla. YJAelabHas W MOJISIpHast
TerJIOEMKOCTU BellleCcTBa. YpaBHeHWe Matiepa. Y/e/bHasi TemnsioTa CropaHusi
TOIUIMBa. PacuéT Ko/iMuecTBa TeIUIOThI TIpU Terionepesade. IloHsaTue 00
azgrabaTHOM TIpoliecce.

[TepBbIi 3akKOH TepMoAWHAMUKM. BHyTpeHHsia 5SHeprus. KosmyecTBo
TeTUIOThl W paboTa Kak Mepbl  U3MeHeHUs  BHYTpPeHHel  SHepruu
TePMOJANUHAMUUECKOU CUCTEMBI.

BTtopor 3akKOH TepMOAWHAMUKM [Ji1 PaBHOBECHBIX IIPOLIECCOB: Yepe3
33/laHHOEe PaBHOBECHOE COCTOSSHME TepPMOJWHAMUYECKOW CHUCTEeMbl TIPOXOJUT
eIMHCTBeHHas afiriabaTa. AGCostoTHasi TemriepaTypa.

BTtopori 3akKOH TepMOJWHAMUKMU [I/I1  HEPaBHOBECHBIX  IPOLIECCOB:
HEBO3MOXXHO TiepeZiaTh TeTUIOTy OT Oojiee X0JI0JHOTO Tesa K 6osiee Harpetomy 0Oe3
kKomrmeHcaryu (Kay3uyc). HeoOpaTHMOCTb TTPUPO/IHBIX TTPOL[ECCOB.

[TpyHLMTBI 1eWCTBUSA Terly1oBbIX MaliuH. KIT/I.



MakcumansHoe 3HaueHue KII/I. vk KapHo.

OKOJIOTUYeCKHe acCIeKThl WCM0JIb30BaHUS TEIUVIOBBIX JBUraresiei. TerioBoe
3arpsi3HeHHe OKpY’Karolien cpespl.

TexHUUyeCcKre yCTPOWCTBA U TEXHOJIOTMYECKHWEe TMPOLIeCChl: XOJOAWIbHUK,
KOHAWILIMOHED, [OW3e/bHbIM W KapOIOpaTOpHBLIM ABUTATeNH, TapoBasi TypOuHa,
TO/lyyeHre CBEPXHU3KUX TeMIlepaTyp, YTWIM3aLusl «TelyIOBbIX» OTXO[OB C
MCI0/Tb30BaHKeM TerIOBOr0 Hacoca, yTUInU3aLus 0MoopraHnyeckoro TOTIvBa /st
BLIPAOOTKU «TETIOBO» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

V3meHeHue TeMriepaTyphbl ITpU afuabaTiyeckoM paciliipeHUH.

BosgyuiHoe oruvso.

CpaBHeHMe yZieNIbHbIX TeIVIOEMKOCTEN BeLeCTB.

Crioco0pbl 3MeHeHHsI BHyTPeHHelH SHepPTUu.

WccnenoBanue afarabaTHOTO TpoLecca.

KomnbroTepHbie MO/ie/Tv TETJIOBBIX IBUTATeJIen.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

W3mepeHne yieIbHOW TEIJIOEMKOCTH.

WccnenoBanue nporiecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabaTtHOro mpotiecca.

N3yueHne B3aMMOCBSI3M 3HEPTUM MEXMOJIEKY/ISIPHOTO B3aUMOJENCTBUS U
TeMIlepaTypbl KATIeHUS JKUJKOCTEN.

Tema 3. AzpecamHbie cocmosiHus eeujecmea. Pazoebie nepexoobl.

[Tapoobpa3oBaHue ¥ KOHAeHcalusi. VcriapeHWe W KureHWe. Yze/bHasi
TeTI0Ta Mapoobpa3oBaHusl.

HacebijeHHble W HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
TJIOTHOCTU U JiaBJIeHUs1 HAaChIIeHHOr0 T1apa OT TeMIleparyphbl, UX He3aBUCUMOCTb
oT 06bEMa HaCBIII[eHHOTO Tlapa. 3aBUCUMOCTDb TeMIIepaTyphbl KUTIEHUS OT JjaBIeHUs
B KUJKOCTH.

BnaskHocTb Bo3zyxa. AGCOMIOTHAsE ¥ OTHOCUTe/IbHAs! B/IaXKHOCTb.

TBéppmoe Teno. Kpucranivueckre v amopdHbie Tesia. AHU30TPONUS CBOKICTB
KpUcTa/yioB. IlynaBreHne W KpucTammM3anus. YJenbHas TeIulOTa IlIaBJIeHUS.
Cyb6mmariys.

Hedopmaiium TBEp0ro Tesa. PacTsbkeHne u ckatue. Capur. Moaysb HOHra.
[Ipegen ynpyrux gedopmariuii.

TeryioBoe paciMpeHye >KUAKOCTeH U TBEPABIX Tes, 00BEMHOE W JIMHEHHOoe
paciiMpeHre. AHTapMOHHM3M TeT/IOBbIX KojiebaHui 4acTuI] BelllecTBa KakK NMpUYMHA
TeIJIOBOTO pacClIvpeHus Tesl (Ha KaueCTBEHHOM YPOBHeE).

[Tpeobpa3oBaHue sHepruu B (ha30BbIX Mepexo/ax.

YpaBHeHuUe TeryioBoro HanaHca.

[ToBepxHOCTHOE HaTsbkeHWe. Ko3(h@uieHT MOBEpXHOCTHOIO HAaTSHKEHUS.
Kanunnsipaeie siBneHusi. [laBneHue no/i UICKPUBIEHHOM MOBEPXHOCTBIO XKUAKOCTH.
®opmyia Jlariaca.



TexHuuyeckue yCTPOWCTBA U TEXHOJIOTMUECKHWE TMPOLEeCChL:  >KUAKHE
KPUCTAaJ/I/Ibl, COBpEMeHHbIe MaTepuaslbl.

demoncmpayuu.

TeruioBoe pacivpeHue.

CBoMCTBa HACHII[EHHBIX MapOB.

Kurienue. KurieHune 1ipy NOHWKEHHOM [1aB/I€HUH.

N3mepeHue CUsibl TOBEPXHOCTHOI'O HATSKEHUS.

OnbITHI C MBUIBHBIMU T/IEHKAMHU.

CmauviBaHue.

KanunnspHslie siBrneHusI.

Mopenu HeHbFOTOHOBCKOMW JKUJKOCTH.

Crioco6pb1 M3MepeHUsT BIayKHOCTH.

WccnenoBanre HarpeBaHus Y IJIaBJIEHUsS] KDUCTA//TMYECKOTO BeLeCTBa.

Buapl gedopmarimii.

HabsrojeHue Masbix gedopmariuid.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTeN UCTIapeHUs )KUJKOCTEeM.

N3mepeHue yielbHOM TEMJ/IOTHI T/1aB/I€HUS JIb/IA.

N3yueHne CBOMCTB HACHII[eHHbIX MTapPOB.

N3mepeHuie abCOMIOTHON B/IaKHOCTH BO3/lyXa M OLleHKa MacChl TapoB B
TIOMeLL[eHUH.

N3mepenure ko3 duiirieHTa TOBePXHOCTHOTO HATsS)KEHUS.

N3mepenue moaysis FOHra.

VccnemoBanvie  3aBUCMMOCTH  fAeopMariii  pe3WHOBOTO oOpasiia  oT
TIPU/IO’KEHHOU K HEMY CHJIBI.

Pa3pgen 4. JneKTpoguHaMHUKa.

Tema 1. Dnekmpuueckoe nove.

OneKTpu3alys Te/l W eé MNposBIeHUs. OJIeKTpUYecKud 3apsifi. [IBa Buja
JIEKTPUYECKUX 3apsAfoB. [IpOBOJHUKM, [OUIIEKTPUKA U TIOTYTIPOBOJHUKMU.
D/eMeHTapHbIA 37IeKTPUYeCKUM 3apsi[l. 3aKOH COXpPaHEeHUsI 3JIeKTPUYEeCKOro
3apszja.

BsaumopeiictBue 3apsizioB. TodeuHsble 3apsiibl. 3aK0H KysioHa.

DJieKTpruueckoe 1ose. Ero 1ercTBue Ha 3/1eKTpUUYecKue 3apsijbl.

Harpsok€HHOCTh ~ 3/1eKTpUueckKoro 1oy,  [IpoOHBIA  3apsza.  JIuHWM
HarpspKEHHOCTH 3JIEKTPUUeCKOoro 1osst. OJHOPOJHOe 3/1eKTPUYeCcKoe ToJie.

[ToTeHIMANBHOCTE 3JIEKTPOCTATUUECKOTO TO/sl. Pa3HOCTH MOTEHLUANIOB U
HarnpspkeHue. [loTeHLManbHasg SHeprusi 3apsiia B 3JIEKTPOCTAaTUYECKOM TIOJIe.
[ToreH1yan 3/1eKTpoCTaTUUECKOro 110Jid. CBS3b HATIPSPKEHHOCTH T10J11 U pa3HOCTU
MOTEHLWA/IOB /11  3JIKTPOCTAaTUUEeCKOrO0 mMoJisgi (Kak OJHOPOJHOrO, TakK |
HEOIHOPO/IHOT0).

[TpyHLMN Cynepno3uLMU 3/IeKTPUUECKUX TT0JIe.

[Tone ToueuHoro 3apsifa. Ilosle paBHOMepHO 3apsbkeHHOW cdepsl. [lone
PaBHOMEDHO 3apshKeHHOro 1Mo o0BéMy Iapa. [Tosie paBHOMEPHO 3apsyKeHHOM



beckoHeUHOW TUIOCKOCTA. KapTWHBI JMHUNA HaNpsHKEHHOCTHA STHUX TIOJield |
SKBUIOTEHL[MA/IbHBIX TOBEPXHOCTEM.

[TpoBOAHMKH B 3/71EKTPOCTaTUUYECKOM I10J1e. Y C/IOBHME PABHOBECHUS 3aps/IOB.

OvsneKTpyuku B 37€KTPOCTaTUYECKOM  TIOJIe. [vsnekTpruueckas
TPOHUL[aeMOCTh BelleCTBa.

KoHpieHcaTOp. D/1IeKTPOEMKOCTb KOHZEHCATOpa. JDeKTPOEMKOCTh TIJIOCKOTO
KOH/IeHcaTopa.

[TapannenbHOe coeliHeHHe KOHleHCaTopoB. [TociefjoBaTebHOE COeZIUHEHE
KOH/]EHCaTOPOB.

OHeprus 3apsbKeHHOr0 KOHIeHCaTopa.

J[IBr>KeHre 3apsHKeHHOM YacTULIbl B OIHOPOJHOM 3J/IeKTPUUYECKOM TIO0JIE.

TexHUUeCcKue YCTPOWCTBA M TeXHOJIOTMUeCKHe TPOLeCChl: 3/IeKTPOCKOII,
9/IEKTPOMETpP, 3/JeKTpOCTaTUUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpubopoB,
KOH/leHcaTophbl, reHepatop Ban ze I'paada.

demoncmpayuu.

Y CTPOUCTBO M MPUHLMIT [IeUCTBUS 3/IEKTPOMeETpa.

DeKTpUUecKoe 1moJie 3apsKeHHBIX 1IapUKOB.

DeKTpuuecKoe moJie JBYyX 3apsyKeHHBIX T/IaCTHH.

Mopens s/ekTpocTaTudyeckoro redeparopa (Ban ge ['paada).

IIpoBOAHUKU B 3/1€KTPUYECKOM I10JI€.

DJIeKTpoCTaTUyecKas 3alluTa.

Y CTpOUCTBO M [IeMCTBHE KOH/JeHCAaTOpa MOCTOSIHHOU U TTIepeMeHHON éMKOCTH.

3aBUCUMOCTb 37IEKTPOEMKOCTU TIJIOCKOTO KOHZeHcaTtopa OT IUIOLIa u
TIJIaCTUH, PaCCTOSTHUSI MEXAY HUMH U AU3/IEKTPUUYECKOM TTPOHULIAeMOCTH.

DHeprus 3/1eKTPUUYeCKOro T0Jisl 3aps’KeHHOT0 KOH/jeHCaTopa.

3apsiika ¥ pa3psijka KOHZeHcaTopa yepe3 pe3nucTop.

YueHuuecKuti 3kchepumeHm, sabéopamopHble pabomsbl, NPAKMUKYM.

OLieHKa Cy/T B3aUMO/IeHMCTBUS 3apsSPKEHHBIX TeJl.

HabroieHue nipeBpaliieHyst SHEPTrUH 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
W3/ly4eHHUsi CBETOAUO/IA.

N3yueHne npoTeKaHUs TOKa B 1[eMU, COAep Kalliell KOHJeHCaTop.

Pacnipenienenve pa3HOCTHU TOTEHLMa/I0B (HampsKeHus) rpu
1ocJie/J0BaTe/IbHOM COeJMHEHUY KOH/IeHCAaTOPOB.

WccnenoBanue paspsijia KOHJeHCaTOpa yepe3 pe3ucTop.

Tema 2. ITocmosiHHbIU 31eKmMpuYecKutl mox.

Cwuna Toka. [1oCTOHHBIN TOK.

YcioBUs CylilleCTBOBaHUSI TOCTOSIHHOTO 3/IeKTPUUeCKOro TokKa. VICTOUHMKHU
Toka. Hanpspkenue U u 3/IC €.

3akoH OMa /151 yuacTKa Lielli.

DeKTpuueckoe COTMPOTUBJIEHUE. 3aBUCHUMOCTD COMNPOTHUBJIEHUS
O/IHOPO/IHOTO TPOBOJHMKA OT €ro [JWHbI U TUIOLIQId TIOMEePeYHOro CeueHwUs.
Y nenbHOE COMpPOTHBIIEHUE BeleCTBa.



[TocnenoBaTenbHOe, Tapasie/ibHOE, CMeLIaHHOe COeJUHeHUe TPOBOHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/71eKTpHUecKuX Lierneit. [TpaBuia Kupxroda.

Pabora 3/ekTprueckoro Toka. 3akoH [xoyns—JleHiia.

MOoONHOCTE 3/IeKTPpUYEeCKOro ToKa. TeryioBasg MOLHOCTb, BblZiesisieMasi Ha
pesucTope.

OC ¥ BHyTpeHHee COMpPOTHMB/IEHWE MCTOYHMKA TOKa. 3akKoH Oma s
MOHOW (3aMKHYTOM) 92JIEKTPUUYEeCKOW 1lerud. MOIHOCTh MCTOUHMKA TOKa.
KopoTkoe 3ambiKkaHue.

KonpeHcarop B 1jernu noCTOsIHHOr'O TOKA.

TexHuyeckre yCTPOMCTBA M TeXHOJIOTUUECKHe TPOLIeCChbl: amMIlepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOW SHEPIUN.

demoncmpayuu.

V3mepeHue CUJIbI TOKA M HallpsKeHUs.

NccnenoBaHre 3aBUCHMOCTU CUJIBI TOKA OT HAIpsDKeHUs U1 Pe3UCTopa,
JIaMITbl HaKa/IMBaHUS U CBETOAMO/A.

3aBUCUMOCTb COTIPOTUBJ/IEHUS] LWIMHPUUYECKUX TPOBOJHUKOB OT [JIMHBI,
TJIOLLIA/IU TTOTIePeYHOro CeueHus U MaTepuarna.

WccnenoBanue 3aBUCMMOCTH CUIIbI TOKA OT COMPOTHBIIEHUS TIPY ITOCTOSSHHOM
HanpsKeHUM.

IIpsamoe nsmepenve 3/1C. KopoTKoe 3ambIKaHHe rajbBaHUYECKOro djIeMeHTa
Y OLleHKa BHYTPEHHero CONpPOTUB/IEHNUS.

Criocobbl coefHeHUsI ICTOUHUKOB TOKa, J/IC GaTapei.

NccnenoBanne pa3sHOCTH TMOTeEHL[MA/IOB MeKIY I10/F0CaMU MCTOYHMKA TOKa
OT CHUJIbI TOKA B L[elH.

YueHuuecKuli 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

WccrenoBaHne CMeIaHHOIO COeUHeHUs pe3rCTOPOB.

V3mepeHue yzie/IbHOTO COIIPOTUB/IEHYS [IPOBOSHUKOB.

WccnenoBaHue 3aBUCMMOCTA CWIbL TOKA OT HaNpspKeHUs /I JIaMIIbl
HaKa/IMBaHUs.

YBenuueHue npejiesia U3MepeHus: amrnepMerpa (BoJIbTMeTpa).

N3mepenue D/1C 1 BHYTpeHHer0 COIPOTUB/IEHUS UCTOYHUKA TOKa.

NccnepoBanne 3aBucrmoctyd D/IC raibBaHWUUeCKOro 3JjieMeHTa OT BpeMeHU
IIpY KOPOTKOM 3aMbIKaHUU.

NccnemoBanve pa3sHOCTH TMOTEHL[MA/IOB MKy I10/F0CaMU MCTOYHMKA TOKa
OT CHUJ/IbI TOKA B L[elH.

WccnenoBanne 3aBUCUMOCTH M0JIe3HOM MOLLIHOCTA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 pazauuHbix cpeoax.

O/neKTpuueckass IPOBOJAUMOCTb  pas/MYHbIX  BeLeCTB.  JJIeKTPOHHAas
IIPOBOJUMOCTb TBEPJABIX MeTa/l/IOB. 3aBUCHMOCTb COIPOTUBJIEHWS METas/lulIOB OT
TeMrIieparypsl. CBepXIipoBOAUMOCTb.

OneKTpUYeCcKui TOK B BakyyMe. CBOKCTBA 3/IEKTPOHHBIX MMyUKOB.



[TonynpoBoJHUKWY. CobcTBeHHast U MpUMeCcHasi  MPOBOJUMOCTD
MOJTYTIPOBOIHUKOB. CBOMCTBa p—n-miepexo/ia. [1oynpoBogHUKOBLIE TPUOOPHI.

ONeKTpUYeCKU TOK B 3JIEKTPOIMUTAX. OJEeKTPOJUTHYeCKass AUCCOLAaLs.
OnekTposu3. 3akoHbl Dapaziess A/ 371eKTPo/mr3a.

ONeKTpuYeCcKu TOK B raszax. CaMOCTOATe/IbHbIM Y HeCaMOCTOSITe/IbHbIN
pa3psz. PaznuuHble TUIBI CAMOCTOSTENBHOTO pa3psga. Mosnus. [1na3ma.

TexHUUeCKHe YCTPOMCTBA W TMpaKTUUYeCKOe TpPUMEHEeHHe: ra3opaspsiJjHble
Jlamribl, 3/IeKTPOHHO-/IydyeBasi TpyOKa, TMOIYTIPOBOJHUKOBbIE TPUOOPHI: U0/,
TPaH3UCTOpP, (OTOAMOJ, CBETOAMOJ, Tra’dbBaHWKA, pa(pUHUPOBAaHUE MeHu,
BbITJIaBKa a/TFOMUHUSA, 37IEKTPOHHAs MUKPOCKOIHS.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] META/VIOB OT TeMIIepaTyphl.

[1IpoBOAMMOCTB 371EKTPOJIUTOB.

3aKOHbI s71eKTpon3a Papazes.

VickpoBoM paspsj v IPOBOJYMMOCTE BO3JyXa.

CpaBHeHue MMPOBOJAMMOCTH METaJIOB Y MOJIyIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

HabntozeHue s/1eKTposu3a.

W3mepeHue 3apsiia OAHOBAIEHTHOTO MOHA.

WccnenoBanre  3aBUCMMOCTM  CONPOTHBJIEHUSI  TePMOpPe3WCTopa  OT
TeMIlepaTyphl.

CHsiTHe BOJIbT-aMITIePHOM XapaKTePUCTUKU AM0A.

dusnvyecKum NpPaKkTUKYyM.

Crioco6p1 n3MepeHUs: GU3NUECKUX BEJTMUMH C WCTIOh30BaHUEM aHA/IOTOBBIX
U LUQPPOBBIX U3MEPUTE/IbHBIX TIPUOOPOB M KOMITbIOTEPHBIX JAaTUYMKOBBIX CHCTEM.
AGCOMOTHBIE M OTHOCUTE/bHBIE TIOTPEITHOCTH W3MepeHr (PU3nuecKuxX BeUUUH.
OrjeHKa rpaHuL] OrpeLHOCTeN.

[IpoBeeHre KOCBEHHBIX M3MepeHWHM, HWCCAe[OBaHUM  3aBUCHUMOCTEU
¢bu3nUeCcKUx BeJIMUMH, TIPOBEPKA Mpe/I0KeHHbIX TUIMoTe3 (BbIOOD U3 pabor,
OMMCAHHBIX B  TeMaTUYECKWX  pasfenax «YUeHUYeCKUWd  SKCIIePUMEHT,
nabopartopHblie paboThl, TPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne Kypca ¢usuku yrayonéaHoro ypoBHss B 10 kmacce
OCYLLIECTBJISIETCS C YYETOM COZleprKaTe/IbHbIX MeXIIpeAMEeTHBIX CBSI3el C KypCaMH
MaTeMaTUKH, OM0JIOTHH, XUMHH, Treorpaduu U TeXHOIOTHH.

MesicnpedomemHble NnoHsIMUS1, C8513AHHbBIE C U3yUeHUeM Memo008 HaAyYH020
NO3HAHUsA: sIB/IeHWe, Hay4HbIM (PaKkT, rumoresa, (y3vueckas BeJWYMHA, 3aKOH,
Teopusi, HaOmO/eHue, SKCIIEPUMEHT, MOJeIUpOBaHKe, Mo/e/lb, W3MepeHuUe,
TIOTPeIITHOCTY U3MepeHuH, U3MepuTe/bHbIe MPUOOopHI, IdpoBas 1abopaTopus.

Mamemamuka: pelieHre cucTeMbl ypaBHeHWM. JIuHenHasi (QyHKLuS,
napabosna, rurep6osia, ux rpaduku U cBoWcTBa. TpUroHOMeTpUUecKre (YHKLIWU:



CUHYC, KOCUHYC, TaHTeHC, KOTaHTeHC, OCHOBHOE TPUT'OHOMEeTPUYeCKOe TOXZEeCTBO.
BekTopbl 1 UX NPOEKLIMK Ha OCU KOOPZWHAT, C/I0)KeHHe BeKTOPOB.

Buonozus: MexaHWueckoe [BWKeHUE B XKUBOW NpuUpoje, AUddysusi, ocMoc,
TeryIo0OMeH >KUBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDPYXKAIoLel Cpefpbl,
yTAMM3alys  OMOOPraHMYecKoro TOTUIMBA [l  BLIPAaOOTKU  «TETUIOBOW» U
3/IeKTPO3HEPryH, IOBEPXHOCTHOE HaTsDKeHUe U Karu/uisipHbIe SIBJIeHUs B TIPUPO/Ie,
3/IeKTPUUeCKUe sIBJIeHUS B )KUBOM TIPUPO/Ie.

Xumus: [JUCKpeTHOe CTPOeHHe BellecTBa, CTPOEHHWE aTOMOB M MOJIEKYJI,
MOJIb BeIleCTBa, MOJISIpHasi Macca, II0JlydeHHWe HaHOMAaTepyasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, KUAKOCTEN U ra3oB, XUAKHE KPHUCTasUIbl, 3/IeKTPUUYECKHEe
CBOMCTBA MeTaJIJIOB, 3/IEKTPOJIUTAUECKAs AUCCOLIUALIUS, TalbBaHUKA, JIeKTPOHHAs
MHUKDOCKOITHSI.

TI'eoepapus: BaxxHOCTE BO3/yXa, BeTPbl, bBapoMeTp, TePMOMETP.

TexHono02us: Tipeobpa3oBaHye BWKEHUN C WCIOIb30BaHUEM MeXaHU3MOB,
yUbT CyXOro U >KUJKOrO TpeHUsi B TeXHUKe, CTaTUueckKhe KOHCTPYKLUU
(KpOHILITEelMH, peliéTyaTble KOHCTPYKLMH), UCMO/Ib30BaHUE 3aKOHOB COXpaHEHUs
MeXaHUKU B TeXHUKe (TMPOCKOM, BOAOMET W [pyrue), ABUraTe/lb BHYTPEHHErO
cropaHwsi, TlapoBasi TypOrHa, OLITOBOM XOJIOAWILHUK, KOHAWLIMOHEDP, TeXHOIOTUN
MOJyueHusI COBPEMEHHBbIX MaTepuasioB, B TOM UHC/Je HaHOMaTepuasaoB, W
HAaHOTeXHOJIOTUM, 3/IeKTPOCTaTHUUecKasi 3alluTa, 3a3eM/ieHHe 3J1eKTPOorpubopoBs,
rasopaspsiiHble JIaMIIbl, TT0/TyTIPOBO/JHUKOBBIE PUOODHI, ralbBaHUKa.

11 K/TACC

Pa3pen 4. dinekTpoaguHaMuKa.

Tema 4. MazHumHoe noe.

B3aumopencTBHe TIOCTOSIHHBIX MArHUTOB U TIPOBOJHUKOB C TOKOM.
MarauTtHoe T1i071e. BeKTOp MarHMTHOM HWHAYKUMW. [IpyHUMO Cymneprio3uiyu
MAarHUTHBIX Mosier. JIMHWUM MarHUTHOW MHYKLWH.

MarHuTHoe 1o/ie IPOBOAHMKA C TOKOM (TIpSIMOTO MPOBOJHHKA, KAaTYILIKA U
KPYroBOro BUTKa). OmnbIT Jpcresa.

Cuna AmMnepa, eé HarpaB/ieHUe U MOZY/Ib.

Cuna JlopeHlija, eé HarpaB/ieHUe U MOAYJib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OTHOPO/IHOM MarHMATHOM I1oJie. PaboTa cusiel JIopeHria.

MarnauTHoe 110J1e B BelljecTBe. @PeppoOMarHeTHKH, rapa- U JuamMmarHeTUKU.

TexHUUYeCcKre YCTPOMCTBA U TEXHOJOTHUeCKHe TIPOLIeCChl: MpUMeHeHHe

TOCTOSIHHBIX MarHuTOB, 3/IEKTPOMarHuTOB, TeCTepP-MyJIbTUMETD,
3/IEKTPOZIBUTaTe/b SIKOOM, YCKOPUTEIN 3/IeMeHTapHbBIX YaCTHII.
demoncmpayuu.

KapTtvHa  uHUN  WMHAYKUMA  MarHATHOTO  TOJS  MOJIOCOBOTO M
TI0/JKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTrHa MMHUI MarHUTHOW MHAYKLMU M0JIs1 AJIMHHOTO MPSIMOT0 TIPOBO/JHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O NMPOBO/IHUKA, KAaTYIIKH C TOKOM.

B3anmogelicTBre ABYX NPOBOJHUKOB C TOKOM.



Cwuna AmMnepa.

HevictBue cunbl JIopeHIja Ha MOHBI 3JIEKTPOJIUTA.

HabsroieHue IBYKEHUS TTyUKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpunLMn JIeUCTBUS 3/71eEKTPOU3MEPUTETbHOTO nipubopa
MarHUTO3/1eKTPUUECKOU CUCTEMBI.

YueHuueckuti 3KkcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10JI1 [TOCTOSTHHBIX MarHUTOB.

WccnenoBanue CBOMCTB (peppOMarHeTUKOB.

WccnenoBanue 1eUCTBYS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMriepa.

N3yyeHure 3aBUCUMOCTY CUJIBI AMIIepa OT CUJIbI TOKaA.

OrnpefienieHye MarHUTHOW MHAYKLMY Ha OCHOBE MU3MepeHHs CUIbl AMrepa.

Tema 5. DnekmpomazHUMHAsA UHOYKYUSL.

fBneHve 5/IEKTPOMarHUTHOM WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
vHayKimu. OC uHAYKUMM. 3aKOH 3/7€KTPOMarHMTHOM WHAyKUuu Papajesi.
Buxpesoe ssekTpuueckoe mose. Toku Pyko.

O3C VHAYKLMU B TMPOBOJHHUKE, ABWXKYILEMCS B OJHOPOJHOM MarHUTHOM
rosie.

ITpaBuso Jlenua.

NupykTrBHOCTB. KaTylllka WHAYKTMBHOCTM B LeNM TIOCTOSHHOTIO TOKA.
Asnenve camouHaykumuu. 31C caMOMHAYKLIUMU.

OHeprusi MarHUTHOTO MOJI KaTyIIKKA C TOKOM.

OJIeKTPOMarHuTHoe T10J1e.

TexHuyeckre yCTPOMCTBA Y TEXHOJIOTMYECKHEe TIPOLIeCChl: WUHAYKLMOHHAs
reyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLdU TeJl TIPU JBKEHUY B MAarHUTHOM T10J1e
3emn.

demoncmpayuu.

HabsroieHuie siBfieHUst 37IeKTPOMarHATHOM UHYKITUH.

NccnepoBanne 3aBucumoctd ISJC UHAYKUUMKA OT CKOPOCTU MW3MEHeHUs
MAarHUTHOT'O MOTOKa.

IIpaBuso Jlenua.

[TageHre MarHUTa B a/IFOMUHHEBOM (MeIHO) TpyOe.

fBeHre cCaMOUHAYKLMN.

Nccnepoanne 3aBucumoctd IJC caMOMHAYKLUUM OT CKOPOCTH M3MEHEeHUs
CUJIbI TOKA B LIETIH.

YueHuuecKuti 3kchepumeHm, sabopamopHble pabombl, NPAKMUKYM.

WccnenoBanue siB/ieHUs 3/1eKTPOMarHUTHOU UHAYKLWU.

OripesiesieHre MHAYKLWU BUXPEBOTO0 MAarHUTHOI'O T10JIS1.

NccnenoBanue siBieHUs CAMOMHYKLWN.

C6opKa Mo/iesTv 37IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojie0auusa ¥ BOJIHbBL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarenbHast cuctema. CBo60/iHBIE KOJIeOaHUS.



['apmoHuueckre KosebaHus. KuHemaTuueckoe W JUHaAMHUeCKOe OIMMCaHUe.
OHepreTUyecKoe onMvcaHue (3aKOH COXpPaHeHUs MeXaHW4eCKOoM sHepruu). BreiBop
JUHAMHUECKOTO OIMUCaHUsI TapMOHUUECKUX KOJieOaHWM U3 X YHepreTUUecKoro u
KUHEeMaTUUeCKOro OTMCaHUsI.

Awmruiutyga v dasza kosiebanuii. CBsi3b aMIUIATY/IbI KOJIeOAHUN HCXOAHOM
Be/IMUMHBI C aMIJIUTyIaMU KojiebaHuii eé CKOPOCTH M YCKOPEHMS.

[Tepyon u uactoTa Konebanuii. Ilepuwof, Manbix CBOOOAHBIX KoebaHUMA
MaTeMaTH4YecKoro MasiTHUKa. [lepros CBOOOAHBIX KoJjiebaHUN MPY>XKUHHOTO
MasiTHUKaA.

[ToHsiTHE O 3aTyxarolux KonebaHusx. BeiHy)XieHHbIe KosieOaHus1. Pe3oHaHC.
Pe3oHaHcHass KpuBas. BivsHMe 3aTyxaHusi Ha BUJ] Pe30HAHCHOW KPUBOM.
ABTOKO/IE0aHUS.

TexHUUeCcKue yCTPOMCTBA U TeXHOJOrMYecKue TMpoLiecChl: METPOHOM, Yachl,
Kauesu, My3biKa/JbHble MTHCTPYMEHTHI, ceiicmorpad.

demoncmpayuu.

3amnuch KoyiebaTe/TbHOTO IBUKEHUS.

HabsroieHre He3aBUCMMOCTH TepHo/la MaJlbIX KojieDaHHW Tpy3a Ha HUTH OT
aMTIITUTY TbI.

VccnenoBanve  3aTyxawoliyMx — KojebaHWd UM 3aBUCMMOCTH  Meproja
cBOOO/IHBIX KOlebaHu OT COTPOTUB/IEHUS.

WccnemoBanne KosiebaHWM Tpy3a Ha MaCCUBHOW TIPY)KUHE C 1IeJIbIO
dbopMrpoBaHus TIpe/icTaB/eHU 00 HieaibHOM MOZie/iv TIPY>KUHHOTO MasiTHUKa.

3aKOH COXpaHeHUsl JHeprUU TP KoJjiebaHUsIX TPy3a Ha MpYKUHe.

ViccnemoBaHuie BBIHYK€HHBIX KOJIeOaHUM.

HabsrojeHue pe3oHaHca.

YueHuuecKuli 3KkchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

V3mepeHue meproja CBOOOAHBIX KO/IeOAHWM HUTSHOTO W TIPY>KMHHOTO
MasiTHUKOB.

Vi3yuyeHue 3aKOHOB JIBM)KEHHSI Tesla B X0/ie KojieOaHU Ha YIIPYToM T0/IBece.

N3yueHue ABMKEHUS] HUTSHOTO MasiTHHKA.

[Tpeobpa3oBaHue SHEPTyUU B MPY>KUHHOM MasiTHUKe.

WccnenoBaHue yObIBaHUS aMIIIMTY/IbI 3aTyXaloIAX KOiebaHUM.

VccnenoBaHue BbIHYK€HHBIX KOJleOaHUM.

Tema 2. DanekmpomazHUMHbIe KO/1e0aHUsI.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHbIe KoJjiebaHUsS B
uiealbHOM KosiebaTtesbHOM KOHType. @opmysa TomcoHa. CBs3b aMIUIATY/IbI
3apsifia KOHJeHCcaTopa C aMIUIATY/I0M CUJTbI TOKa B KoyiebaTe/IlbHOM KOHTYPE.

3aKOH COXpaHeHUs JHepTUU B W/jealbHOM KoJiebaTesTbHOM KOHTYPe.

3aTyxatorjue 3/IeKTPOMarHuTHbIe KoebaHusl. BbIHY>X/IeHHbIe
3/IEKTPOMAarHUTHbIE KOJieOaHMs.

[TepeMeHHBIM TOK. MOII[HOCTh TI€PEMEHHOTO TOKa. AMIUIUTYIHOe U
JefCTByIOllee 3HAaueHWe CWIbl TOKA W HamNpsDKeHUsl TIpU pas3ivuyHoOM (opme
3aBUCUMOCTH ITePeMEHHOI'0 TOKa OT BPEMEHH.



CuHycou/la/IbHbIM TlepeMeHHbIN TOK. Pe3ucTop, KOHJeHCaTOp M KaTyllKa
VH/JYKTUBHOCTH B LM CUHYCOWUJA/TILHOTO MEPeMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpskeHU.

Wpeanbhbiii  Tpancdopmarop. IIpousBojCcTBO, Tiepefiaua W TOTpebsieHue
3JIEKTPUYECKOW SHEPTHUH.

OKOJIOTUYeCKWe PHUCKU TIpU NPOM3BOJACTBe 3JieKTpo3Hepruu. KysbTypa
WCII0/Tb30BaHUsI 3/1IEKTPOSHEPTUM B TIOBCEIHEBHOM XKU3HU.

TexHUUYeCcKre yCTPOWCTBA U TEXHOJIOTUUeCKHe MPOLIeCChl: 3/IeKTPUYeCKUU
3BOHOK, FeHepaTop NepeMeHHOro TOKa, ITMHUM 3J/IeKTporepeay.

Hdemoncmpayuu.

CBo0OOHbBIe 3/IeKTPOMAarHUTHBIE KOeOaHUsI.

3aBUCHMOCTb UaCTOThI CBOOOIHBIX KOeOaHui OT MHAYKTUBHOCTH ¥ éMKOCTU
KOHTYpa.

OcriorpaMMbl 3/1IeKTPOMarHUTHBIX KojiebaHui.

['eHepaTop He3aTyXaroIUX 3/IEKTPOMAarHUTHBIX KOJieOaHHUH.

Mogesb 371eKTPOMarHuTHOT O TeHepaTopa.

BbIHYKZIeHHbIe CHHYCOW/IaTbHbIe KOJIe0aHMs.

Pesucrop, KaTylllka WHAYKTUBHOCTA M KOHAEHCATOp B LN MepeMeHHOr0
TOKa.

Pe3oHaHC TpuM TOC/IeJOBaTelbHOM COEAUHEHUM DE3UCTOpa, KaTyLIKd
VMHJYKTUBHOCTH U KOH/IeHCaTopa.

Y CTpOMCTBO M MIPUHIIMII [IeliCTBUSI TpaHC(opMaTopa.

Mogenb TMHUM 3/1eKTporepejaun.

YueHuuecKuti 3kchepumeHm, sabopamopHble pabombl, NPAKMUKYM.

N3yuenue TpaHcpopmMaropa.

VccnemoBaHve mepeMeHHOIO TOKa uepe3 IO0C/ef0BaTe/IbHO COeUHEHHbBIe
KOH/IEHCATOp, KaTyIlIKy U Pe3UCTop.

HabroseHre 3/1eKTpPOMarHUTHOTO Pe30HaHCa.

WccnenoBanuie paboThl KCTOYHUKOB CBETA B LIeTTH ITePEMEeHHOr0 TOKa.

Tema 3. MexaHuuecKue u 3/1eKIMpoMazHuUImHble 80/IHbI.

MexaHuueckue BOJIHbI, YC/IOBUSI WX pacrnpoctpaHeHusi. [lomepeuHbie u
Mpo/lo/ibHbIe BOJHBI. [leprosi, CKOpOCTb pacrpoCTpaHeHUsi W [ITMHA BOJIHBI.
CBolCTBa MeXaHWYeCKHMX BOJIH: OTpPa)kKeHWe, Tpe/ioM/eHue, WHTep(pepeHLUs U
nvdpakiys.

3ByK. CKopocTb 3ByKa. ['/pOMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymMoBoe 3arpsi3HeHre OKpYy Karolljel Cpe/ibl.

DNeKTPOMarHUTHbIE BOJHBL. Y CJIOBUSI U3TyUeHUsl 3/IeKTPOMarHUTHBIX BOJIH.
B3avMHasi opreHTalyst BEKTOPOB B 3/IEKTPOMarHATHOM BOJTHE.

CBolWCTBa  5/IGKTPOMarHWTHBIX  BOJH:  OTpakeHWe,  IIpeJIOM/IeHHe,
rosisipu3aLysi, UHTepdepeHLys U AU pakLus.

[[Tkana 3/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TIpuHLMIIBI paiMOCBS3U U TesleBUJeHusA. Paguosiokanus.



O/IeKTPOMAarHUTHOE 3arpsi3HeHNe OKPY’Karolller Cpe/ibl.

TexHUUyeCcKre yCTPOWCTBA U TIPAaKTUUECKOe TpPHMeHeHUe: MY3bIKa/bHbIe
WHCTPYMEHTbI, pajiap, paJJuoNpUéMHUK, TeJleBU30p, aHTeHHa, TesieoH, CBY-reus,
yJIbTPa3ByKOBasi IMarHOCTHKA B TEXHUKE U MeJIULIHE.

demoncmpayuu.

OOpa3oBaHue W pacIpOCTpaHeHHe MTOTIePEeUHBIX U IMPO/[0/IbHBIX BOJIH.

Konebmtoiieecst Tesi0 Kak KCTOUHUK 3BYKa.

3aBUCUMOCTbD JI/TUHBI BOJTHBI OT YaCTOThI KOJleOaHUA.

HabsroieHre oTpaykeHus U npeioM/IeHUsi MexaHUueCKUX BOJIH.

Habsroienme nHTepdepeHLivy U AudpakLid MeXaHUUeCKHUX BOJTH.

AKyCTUUYeCKUM pe30HaHC.

CpoucTBa ynbTpPa3ByKa U ero npuMeHeHue.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KoseOaHU.

WccnenoBanne  CBOMCTB —~ 3/1€KTPOMAarHWATHBIX — BOJIH: OTpaykeHue,
ripejioMJieHUe, NoJisipyu3alivs, Audpakiiys, UHTep(epeHIusl.

OOHapyskeHHe HHPPAKpaCHOTO U yIbTPahHOIeTOBOTO U3TyUeHHH.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

N3yueHne napameTpPOB 3BYKOBOM BOJTHBI.

N3yueHre pacnpocTpaHeHUs1 3BYKOBBIX BOJTH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHElHOe pacnpoCTpaHeHWe CBeTa B OQHOPOJHOM cpefe. JIyu cBera.
To4yeuHbI KCTOYHHK CBeTa.

OTtpaxeHue cBeTa. 3aKOHBbI OTpa)keHHs1 cBeTa. [locTpoeHne n300pakeHui B
rsiockoM 3epkase. Cdepuueckue 3epkasa.

[TpenomMenue cBeTa. 3aKOHBI ITPEIOMJIEHHS CBeTa. AOCOMIOTHBIN ITOKa3aTeb
ripesiomsieHus1. OTHOCUTE/IBHBIN TI0OKa3aTe b npeyioM/ieHus. [ToCTOsTHCTBO 4acTOThI
CBeTa W COOTHOLLeHWEe [JIMH BOJIH TPU Mepexoje MOHOXPOMAaTU4eCcKOro CBeTa
yepe3 rpaHul]y pasziesa IByX ONTUYECKUX CPe[,.

Xopa nyuert B mpusme. [Tucnepcusi cBeta. CloXHBIA cocTaB 6enoro csera.
IIBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNIbHBIM YroJ/ TIOJTHOTO BHYTPEHHETo
OTpa’KeHHUs.

CoOuparommie ¥ paccevBaroIyie JWH3bL. ToHKasgs JmH3a. POKyCcHoe
pacCTosiHWe U OITHYecKas CWia TOHKOM JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOW cdepuueckoll UMH3bI OT €€ reOMeTpUM W OTHOCUTEebHOTO
TOKa3areJisi peoMIeHUSI.

@dopMysia TOHKOM JIMH3BI. YBe/InueHue, faBaemMoe JIMH30U.

Xog Jiyya, MpOILIEALIero JIMH3Y MOJ] MPOU3BO/IbHBIM YTIJIOM K €€ TrjlaBHOU
ortiyecko ocu. IloctpoeHre w300pa)keHHI TOUKHM M OTpe3Ka IIPSIMOM B
CcoOHMPpaIOIIMX ¥ PaCCEeUBAOIINX JIMH3aX M UX CUCTEMaX.

OnTrueckre mipubopel. Pa3speriatoiijasi criocoOHOCTh. ['1a3 Kak ornTuyeckas
cucreMma.



[1pegensl NpUMEHMMOCTH FeOMETPUYECKON OITHKM.

BosHoBass onTuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOUHHKM.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B UWHTep(depeHI[MOHHOM
KapTUHe OT [BYX KOIepPeHTHbIX HWCTOUYHUKOB. IIpuMepbl KacCUUeCcKUx
VHTep(depeHIIMOHHBIX CXEeM.

Iubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIOBUe HaOMOeHs
[JIaBHBIX MakKCMMyMOB TIpU TaJeHUM MOHOXPOMAaTHUUeCKOro CBeTa Ha
MA(PPaKIMOHHYIO PEllETKY.

[Tonsipyzauus ceera.

TexHUuyeckre yCTPOUCTBA M TeXHOJIOTWUUECKMe TPOLeCChl: OYKH, JIYIIa,
MepucKorn, (oroarnmapar, MUKDPOCKOI, MPOEKLMOHHBIM arrapaT, MpOCBeTIeHHue
OIMTUKH, BOJIOKOHHAsI ONTUKA, AU(PPAKL[MOHHAs PellfTKa.

demoHncmpayuu.

3aKOHBI OTpakKeHUs1 CBeTa.

WccnenoBanue rpeiomieHus CBeta.

HabJtro/1eH1e Mo/THOTO BHYTPEHHET0 OTpaykeHHsl. Mo/iesib CBeTOBO/Ia.

WNccnenoBaHne xoJa CBETOBBIX TIIYYKOB uepe3 IIOCKOMApasie/ibHYIo
IJIACTUHY U TIPU3MY.

WccnenoBaHve CBOMCTB M300pakeHUH B TMH3aX.

Mojenu MUKpPOCKOIIa, TejiecKoria.

HabsrojeHre nHTepdepeHLIUy CBeTa.

Habro/jeHue 1IBETOB TOHKUX TI/IEHOK.

Habmopenne audpakiuu ceeTa.

N3yuenue sUQppakMOHHOW PeIIETKY.

Habsrojenue ardpakiiiOHHOTO CTIeKTpa.

Habnronenue aucriepcru cBeTa.

HabsrojeHue monsipyu3any CBeTa.

[TprMeHeHMe TIOMSIPOU/IOB [I/151 U3YUEeHUsS] MeXaHUUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KkchepumeHm, sabopamopHble pabombl, NPAKMUKYM.

N3mepeHue rokasaresis IpejioM/IeHUs CTeK/Ia.

WccnenoBaHnne 3aBUCUMOCTH (POKYCHOTO pacCTOsiHMSI OT BellleCcTBa (Ha
TIpUMeEpe KUJKUX JIUH3).

N3mepeHrie (POKYCHOTO pacCTOSIHUSI paCCEUBAKOLIUX JIUH3.

[MTonyuenvie n300pa>keHusi B CUCTeMe U3 IJIOCKOTO 3epKasia v JIMH3BbI.

[TonyueHve n3o6pa’keHusi B CUCTEMe U3 [IBYX JIMH3.

KoHcTpyrpoBaHue TesiecKOmueCcKux CUCTEM.

Habsoenue audpakiyy, nHTephepeHIUy 1 TI0/ISIpU3aljiy CBeTa.

N3yueHue nosspusaniiy cBeTa, OTPaXKEHHOI'0 OT ITIOBEPXHOCTU AUDJIEKTPUKA.

N3yueHune uHTep@epeHLIU Jla3epHOTO U3/TyueHUs Ha JBYX LessiX.

HabsroieHue 1UCriepCcum.

HabsroieHue u rccnemoBanue quGPaKI[MOHHOTO CTIEKTpa.

N3mepeHure JMHBI CBETOBOM BOJTHBI.



[TonyyeHue crieKTpa U3Ay4yeHUs CBETOAMO/A MPU MOMOIIM AU pPaKLMOHHOM
PeLIETKU.

Pa3pen 6. OcHOBBI cielida/IbHON TeOPHH OTHOCUTE/ILHOCTH.

['paHuibl  TIPUMEHUMOCTM  KJIAaCCMYECKOM  MexaHuku.  [locTynatsl
Crieliia/ibHOW TeOPUU OTHOCUTETbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOW  WHTepBaj. [IpeoOpa3oBanusi  JlopeHiia.
YcnoBue TIpUUUHHOCTHU. (OTHOCUTE/NIBHOCTH OJHOBPEMEHHOCTU. 3aMejjieHue
BpEeMEHM U COKpallleHue J/INHbI.

OHeprusi U UMITyJIbC PeIITUBUCTCKOW YaCTHULIBL.

CB$13b MacChl C SHePTHUeN U UMITYJIbCOM PeIITUBUCTCKOW YaCTULIbI. DHEpPrus
TIOKOS.

TexHUUyeCcKre YCTPOMCTBA U TEXHOJIOTUUeCKHe TIPOLIeCChl: CITyTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/TN 3apsPKeHHbBIX YaCTHLI.

YueHUUeCKH 3KCTIepUMEHT, TabopaTopHbie pabOThI, TPAKTHUKYM.

OnipefienieHMe UMITyJibCa W SHEPIUM  PENIATUBUCTCKUX 4acTtul] (1o
(doTorpadusiMm TPEKOB 3apsUKeHHbBIX YaCTUL] B MarHUTHOM M0JIe).

Pa3gen 7. KBanToBasi usuka.

Tema 1. KopnycKysipHO-60/1H0801I Oya/1u3m.

PaBHOBeCHOe TeryioBoe H3yueHue (M3/yueHre abCO/IFOTHO UEpPHOro Tesa).
3akoH cMenjeHus Buna. ['vnore3a [11aHka 0 KBaHTax.

@®OTOHBI. DHEpPrys U UMIYyIbC (OTOHaA.

dotoapdekt. OnbiThl A. I'. CtosieToBa. 3akoHbl (hoTo3(deKkTa. YpaBHeHHe
OliHIlTelHa A/ Gpoto3ddekTa. «KpacHas rpanuiia» dhoToaddekxra.

HaBnenve cBeta (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOT/IONIAIOIIYI0 U abCO/IFOTHO OTpaXkarollyko IMOBepXHOCTh). Ombithl I1. H.
Jlebenena.

BosiHOBBIe cBolicTBa yactull. Bonnel e bponns. [lnivHa BoHb! e Bpouns u
pa3Mepbl 00/1acTH JIOKaJW3al[id ABWXKYIIEHCs dYacTUlbl. KopmyckyJ/isipHO-
BOJTHOBOM Ayanu3M. udpakius 3eKTPOHOB Ha KPUCTa/LIax.

Cnenuduka nsMepeHud B MUKpomupe. COOTHOILIIEHUs] HeolpeJenéHHOCTeN
[eit3eHbepra.

TexHUUYeCcKWe YCTPOMCTBA W TEXHOJIOTHYECKHe TMPOLIeCChl: CIIEKTPOMETD,
doTossieMeHT, ¢GOTOAATUMK, TYHHEJIbHBIM MUKDOCKOM, COJIHeuHasi Oartapes,
CBETOAUO/.

Hdemoncmpayuu.

®oT103¢(deKT Ha yCTaHOBKEe C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero (oTo3ddekra.

WccnenoBanne  3aBUCHMOCTH  COMPOTUB/IEHUSI  MOJIYIIPOBOJAHUKOB — OT
OCBeI[éHHOCTH.

CaeToauof,.

CosiHeuHasi GaTapesi.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

WccnenoBanue GoropesucTopa.



N3mepenuie nocrosiHHOM [11aHKa Ha 0CHOBe uccieioBaHus (hoTosddekra.
NccnepoBanue 3aBUCUMOCTH CUIIbI TOKA Yepe3 CBeTOAUO/ OT HarlpsiyKeHus.
Tema 2. ®du3uka amoma.

OrbITEI [0 MCC/IeLOBaHUIO CTpPOeHUs1 aToMa. IlnaHeTapHas MoZenb aToma
Peszepdopaa.

[Toctynatel bopa. 3nyuenue u norsiomeHre (OTOHOB TP Mepexo/ie aToMa
C OJJHOTO YPOBHS$I SHEPTHHU Ha JPYTOW.

Bugbl cnektpoB. CrieKTp YpOBHElM SHEPryvy aTomMa BOZ0PO/a.

CrioHTaHHOe U BBIHYXK/€HHOe H3/lyueHue ceta. Jlasep.

TexHUuyeCcKre YCTPOMCTBA U TeXHOJIOTUUECKHe TIPOLIeCChI: CIeKTpPaJbHbIN
aHam3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITBIOTEP.

demoncmpayuu.

Mogens onbita Pe3epdopga.

HabmtojeHue TiHevaThIX CTIeKTPOB.

Y CTpPOUCTBO U AENCTBYE CUETUMKA MOHU3UPYIOIIUX YaCTHLI.

OripeienieHye JIMHBI BOJIHBI JIa3€pPHOI0 U3/TyUeHUs.

YueHuueckuti 3KcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

HabnroseHre TMHEMUaTOrO CrieKTpa.

WccnenoBanue crieKTpa paspe)keHHOro aTOMapHOro BOZAOpPOJAa U M3MepeHue
TOCTOsTHHOM Pujbepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMAapHbIX Yyacmuy.

HyxknonHas mozens simpa ['eiizenOepra—lBaHeHko. 3apsig sgpa. MaccoBoe
yucso sgpa. 30Tomsl.

PagnioakTBHOCTE. Asbda-pacmiazi. OJIeKTPOHHBIM W TMO3UTPOHHBIM OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH paJyOaKTMBHOIO pacnaja. PaJuoakTUBHbIE W30TOIbI B IIPHUPOJE.
CBoOUCTBa MOHU3UPYIOLErO0 U3MyueHUs. BivsHUe paIMOaKTUBHOCTU HA >KUBBIE
opraHu3Mbl. EcTecTBeHHBbIM (OH U3nydeHust. Jlo3umeTpus.

OHeprusi CBsi3U HYKJIOHOB B siipe. fnepHble cubl. ledeKT Macchl sigpa.

SinepHble peakiuu. [JeneHue u cuHTes sjep. SnepHbie peakTophl. [Ipo6ieMbl
yIIpaB/IIEMOr0 TEePMOSIIEPHOTO CHHTe3a. JKOJIOTMYeCKHe acCIeKTbl pa3BUTUSA
s1lePHOM SHEPreTUKHU.

MeTto/p! perucTpaly U UCC/IeJOBaHUS 31eMeHTapHbIX YaCTHLI.

@dyHIaMeHTa/lbHble B3aUMOJENCTBUS. baproOHbI, Me30Hbl M JIENTOHBL.
[IpencraBnenune o CtangapTHOM Mojiesid. KBapK-rt0OHHas MO/ie/ib aipPOHOB.

®u3uka 3a npegenamu CrtaHzapTHOU Mozenu. TéMHas Marepus M TEMHast
SHEeprusl.

EauHCTBO puznueckoli KapTUHBI MUPa.

TexHUUYeCKUe yCTPOMCTBA M TEXHOJIOTUUECKHe MPOLeCChl: J03UMeTp, KaMepa
BunibcoHa, SiiepHBIM  peakTop, TepPMOs/IePHbI peakTop, aToMHas OoMoOa,
MarHMTHO-Pe30HaHCHasi ToMmorpadus.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

WccnenoBanue TpekoB yacTul] (110 TOTOBbIM (poTorpadusim).



WccnenoBaHue pajuoakTUBHOTO (DOHA C UCTI0/Ib30BaHUEM [I03UMETPa.

V3yueHue mior/oieHus 6eTa-uacTHI] a/TFOMAHKEM.

Pa3pesn 8. J/1ieMeHTBI aCTPOHOMMH U aCTPO(U3NKH.

JTanbl pa3BUTHs aCTpoHOMUU. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HauUeHue
acTpoHOMUU. [IpUMEHMMOCTh 3aKOHOB GH3UKH [Ji1 OOBSICHEHUS TIPUPOJIBI
KOCMHYECKHX 00BEKTOB.

MeToapl aCTPOHOMUUECKHX HccleqoBaHUM. CoOBpeMeHHble ONTUYeCKHe
Te/IeCKOIbl, PaJIMOTe/1eCKOTbI, BHeaTMOC(epHasi aCTPOHOMMSI.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIaHETbl, UX BUAUMOE
[IBIDKEHUe.

CoJsiHeyHas cucrema.

Counnue. CosiHeyHast akTUBHOCTb. VIcTouHMK 5Heprun CoJiHLa U 3BE3,.

3BE3/1bl, UX OCHOBHbIE XapPaKTePUCTUKU. JlnarpaMma «CreKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0OC/Ie0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3[l TJIaBHOW MOCJ/Ie/IOBATe/IbHOCTU. BHyTpeHHee CTpoOeHUe
3B837. CoBpeMeHHbIe Tpe/CTaB/IeHUs O MPOUCXOXAeHUH U 3Bosonun CosHua U
3BE3/]. JTarbl )KU3HU 3BE3].

Mneunsii [lyte — Hama [Nanaktvka. IlosnoxkeHue u aBvkeHne ConHIlA B
lNanaktuke. Tunsl ranakTuk. PaguoranakTuky U KBasapbl. UépHble [AbIphI B fpax
rajlakTHK.

Bcenennas. Pacimpenne BcenenHoii. 3akoH Xa60s1a. Pa3beranue ranakTuk.
Teopust bosbloro B3peiBa. PesmukToBOE M3ydeHue.

MaciurabHasi cTpyktypa BeesienHoit. MeTaranakTHka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab,/1100eHUs1.

Habsoienust 3Bé31HOTO Heba HEBOODPY)XKEHHBIM TJIa30M C HCTIO/b30BaHUEM
KOMITBIOTEPHBIX TMPUIOXKEHUM [I7Isi oTipe/iesieHUsl TToI0KeHUs] HebOeCHBIX 00BHEKTOB
Ha KOHKDeTHYI [JaTy: OCHOBHble cO03Be3ausi CeBepHOro IMojyllapus U spKue
3BE3/bl.

HaGmomenusi B Teneckorn JIyHBI, TI7IaHeT, TyMaHHOCTeH W 3BE3/IHBIX
CKOTLJIEHUM.

dDu3nuecKui NPaKTUKYM.

Crioco6rbl n3MepeHust pU3NUECKUX BEeJTMUMH C UCTIOb30BaHUEM aHa0rOBBIX
Y 1[U(POBBIX U3MEPUTETbHBIX TTPUOOPOB M KOMITBIOTEPHBIX AATUMKOBBIX CHCTEM.
ABCO/IOTHBIE M OTHOCHTE/TbHbIE TTOTPeITHOCTH U3MepeHu (pu3nyecKuX BeMurH.
OLnleHKa rpaHUL] MOTPeLIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHWUW, WCCAeJOBaHUM  3aBUCUMOCTEU
bu3MUeCKUX BeMUWH, TIPOBEPKa Tpe/IoyKeHHBIX THroTe3 (BbIOOD u3 pabor,
ONMCaHHbIX B  TeMaTMUYeCKUX  pasfenax «YUeHWUeCKUd  SKCIIepUMEHT,
nabopaTopHbie paboThl, TPAKTUKYM»).

O0o01aroiee MOBTOPEHMHE.

O06o011eHre ¥ cCUCTeMaTH3al[|sl COZIep>KaHUsI pa3ziesioB Kypca «MexaHHKa»,
«MonekynsipHast (pU3rKa U TepMOJAVHAMMKA», «DJIEKTPOZMHaAMUKa», «KoebaHus



U BOJIHbI», «OCHOBBI CIleLMasbHONM TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas
bu3mKa», «D/1IeMeHTbl aCTPOHOMUU U aCTPO(PU3UKI».

Ponb ¢u3Mku U acTpOHOMHM B SKOHOMHYECKOW, TeXHOJIOTHUYECKOH,
COLIMA/IbHOM U 3TUYeCKOU c(epax JesiTelbHOCTA YesloBeKa, POJb U MeCTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HayuHOW KapTWMHe MHUpa, 3HaueHUe OrucaTebHOMH,
CUCTeMaTU3UPYHOLLel,  OOBSCHUTEPHOW W TIPOTHOCTUYECKOM  (pyHKLUH
(bur3nUecKor TeopuH, poJib (U3NUECKOW TEOPUH B (DOPMUPOBAHUM TpeCTaBIeHUN
0 (usmueckol KapTUHe MHpa, MecTo (hr3uuecKoil KapTUHBI MUpa B OOIeM psay
COBpEMEHHBIX eCTeCTBeHHO-HayYHbIX ITpe/iCTaB/IeHUH O IPUpPO/e.

MexnpeaMeTHbIe CBSI3H.

N3yuenne Kypca ¢usuku yrayonéaHoro ypoBHss B 11 Kiacce
OCYILIeCTB/ISIETCSI C YUETOM COZlep KaTe/IbHbIX MEXIIpeJAMeTHBIX CBs3el C Kypcamu
MaTeMaTHKH, OMOJIOTUY, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesxcnpedmemuble noHsAMUs1, C8S13AHHDIE C U3yYeHUeM Memoo008 HaAy4YHOz20
NO3HAHUs: sIBIeHVe, HayYHbI (PaKkT, rumoresa, (u3vueckas BeJUYMHA, 3aKOH,
Teopusi, HaOMO/eHue, SKCIIEPUMEHT, MOJe/MpOBaHKe, MO/e/lb, W3MepeHuUe,
TIOTPeITHOCTY U3MepeHNH, U3MepUuTe/bHbIe MPUOOpHI, IMdpoBas abopaTopus.

Mamemamuka: pelieHre CHUCTeMbl YpaBHEHHWW. TpUrOHOMeTpUYecKre
(GYHKLUWW: CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE
TOXX/|eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAMHAT, C/IO)KEHUe BEKTODOB.
[TpousBosHble 31eMeHTapHbIX GYyHKUMKA. [Ipu3Haku Mofo6Us TpPeyrosbHUKOB,
oripe/iesieHue T/I0IIA U TJIOCKUX GUryp v 00béMa TeJl.

Buosozusn: snekTpuyeckue siBieHUs B >KUBOW TIpUpoJe, KoseOaTesbHbie
JBWKEHWS] B JKMBOM TPUPOJE, S5KOJOTMYeCKHe pPUCKHA TIpU TPOU3BOJCTBE
5/IEKTPO3HEPryY,  37eKTPOMAarHWTHOe  3arpsi3HeHHe  OKpY’Karwollleld  Cpefpbl,
y/IbTPa3ByKOBasi [MAarHOCTUKa B MeJULMHe, ONTHUYeCKue SBJIeHUS B >KUBOU
TIpupoze.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTA/IJTIMYEeCKast CTPYKTypa TBEP/bIX
TeJ, MeXaHW3Mbl 00pa30BaHUSI KPUCTA/UTMUECKOM peIIeTKH, CIeKTpabHbIN
aHaJIn3.

TI'eozpacpus: marHuTHble TIO/IOCA 3€M/M, 3a/le)Kd MarHUTHBIX — PY[,
dhoToChEMKA 3eMHOM IMOBEPXHOCTH, celicMorpad.

TexHono2usn: mnprMeHeHWe TIOCTOSIHHBIX MAarHUTOB, 3/eKTPOMarHuTOB,
3/IeKTpo/iBUraTe/b $IKoOU, reHepaTop MepeMeHHOro TOKa, MHAYKIMOHHas Teub,
JIMHUU 3JIeKTporiepesiau, 3/eKTpo/BUraresb, pajap, pajuoNpUEMHHUK, TeleBU30p,
aHteHHa, TenedoH, CBY-reub, yabTpa3ByKOBasi [AUarHOCTMKA B TeXHUKe,
MPOEKIMOHHbIN arrapar, BOJIOKOHHAsl OTTHKa, COJTHeUHasi OaTapesi, ClTyTHUKOBbIE
MIPUEMHUKH, si[lepHasi SHEepPreTUKa U 9KOJI0TMUeCKHe acrieKThbl e€ pa3BUTHSI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI 10 ®N3MKE
HA YPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3YJIBTATHI

JINMHHOCTHBIE PE3YJ/IbTATHBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOeHWs ydeOHOro rmpeaMera «Du3nKa»
JOJ/DKHBI OTpaXkaTb TOTOBHOCTb U CITIOCOOHOCTH 00YJarOIIUXCsl pyKOBO/ICTBOBAThCS
chOopMUpPOBAaHHON BHYTpeHHel TOo3ul[Meli JIMUHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHHre >KU3HEHHOTO
OTbITa U OTbITA /IeITe/IbHOCTH B TIpOliecce peayv3al[ii OCHOBHBIX HallpaBIeHUM
BOCITUTaTeTbHOU JIesiTeTbHOCTU, B TOM YMCJIe B YaCTH:

rPaXkJJaHCKOT0 BOCITUTAHMSA:
® cpopMHpPOBAaHHOCTb TpaXKJaHCKOW mo3uluu  obydaroierocs  Kak
AaKTUBHOTO U OTBETCTBEHHOT'O WieHa POCCUICKOT0 0bIIeCTBa;
® [pUHSATHE TPAAMIMOHHBIX OOIjeuesloBeUeCKUX TYMaHUCTUUECKUX W
JIeMOKpaTU4eCKUX 11eHHOCTel;
® TOTOBHOCTh BECTH COBMECTHYIO /leATe/IbHOCTh B UHTepecax I'PaXKjaHCKOTO
oOmjecTBa, y4yacTBOBaTb B CaMOYIIpaBAeHWH B 00Opa3oBaTe/bHOMU
OpraHu3aLyy;
® yMeHMe B3aUMOJIeHCTBOBaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLIUSIMU U Ha3HAUeHUEM;
® TOTOBHOCTb K T'YMaHWTapHOW U BOJIOHTEPCKOM JiesiTe/TbHOCTH.
MaTPUOTHYECKOT'0 BOCTIMTAHMS:
® c(hopMHUPOBAHHOCTH POCCUMCKOU IPa’K/IaHCKOM W/JIeHTUYHOCTH,
NaTpUOTH3Ma;
® [IeHHOCTHOEe OTHOIlleHWe K TOCy/JapCTBEHHbIM CUMBOJIAM, AOCTHXKEHUSIM
POCCHUICKHX YUEHBIX B 00/1aCTH PU3UKN U TEXHUKE.
AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:
¢ chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBe/IeHMUS;
® CrocoOHOCTb OLleHWBAaTh CUTYAl[MI0 W TIPUHUMATh OCO3HAHHBIE pelleHwUs,
OpPHEHTHPYSICh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMbI U 1[€HHOCTH, B TOM
yuCsie B [leATe/TbHOCTU YUEHOTO;

® 0CO3HaHWe JMYHOTO BK/IaZia B IOCTPOEHHEe YCTOMUMBOTO Oy yIIiero.

3CTeTUYECKOr0 BOCITUTAHUSA:

® SCTeTUUeCKOe OTHOIIIeHWe K MHUPY, BK/IIOUas 3CTeTUKY HayuHOTO

TBOPUECTBA, MPUCYILero (PU3nyeckom Hayke.
TPY/A0BOI'0 BOCTIMTAHUS:
® UHTepecC K pa3/iMuHbIM cepam npodecCcroHaibHON JesiTeTbHOCTU, B TOM
yuc/ie CBSI3aHHBIM C  (QU3MKOW U TeXHUKOM, yMeHue COBepIilaTh
OCO3HAHHLIM BRIOOp Oyayiieid nmpodeccru ¥ pealnu30BbIBATL COOCTBEHHBIE
JKW3HEeHHbIe TI/IaHbl;



® TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHHI0O U caM0o00Opa30BaHMIO B
obsiacTi UMK Ha TIPOTSHKEHUU BCEH KU3HHU.
3K0/I0TMYeCKOro BOCIIUTAHUA:
® copMHPOBAHHOCTb 3KOJOTMUECKON KyJbTYpbl, OCO3HaHHE I100aJbHOTO
XapakKTepa 3K0JI0rHuecKux mpobsiem;
® [UIaHMPOBaHWE U OCYIeCTB/IEHWE [EeMCTBUM B OKDY’Karolllel cpefle Ha
OCHOBe 3HaHMS 1jeJled yCTOMUMBOIr0 pa3sBUTHS Ye/I0BeUYeCTBa;
® paclIVMpeHHe OIbITa JeATe/IbHOCTH SKO0JIOTMUeCKOW HarpaB/leHHOCTH Ha
OCHOBe MMEIIUXCS 3HaHUM M0 (PU3MKe.
LleHHOCTU Hay4YHOr0 MO3HAHMSA:
® chOpMUPOBAHHOCTbL MUPOBO33PEHMS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3MUECKOUN HayKW;
® 0CO3HaHWe 1IeHHOCTU HAyUYHOU JesiTe/IbHOCTH, FOTOBHOCTh B TMpoljecce
V3yuyeHUs] (PU3MKU OCYLIeCTB/SATh IPOEKTHYID U MCC/Ie0BaTelbCKYy0
JesiTeTbHOCTh UH/IUBUIYaTbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIE YHUBEPCa/IbHbIE YUeOHbIe AeHCTBUS
Bba3oBble jloruvyeckue AefCTBUA:
® camocToATenbHO (OpPMYIMpPOBaTh U  aKTyaJu3upoBaTh MpobseMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
® onpejensTh LieU [esTeJbHOCTH, 3a/aBaThb MapaMeTpbl U KpUTEpUU UX
JOCTVKEHUS;
® BBIIB/IATH 3aKOHOMEPHOCTM U TMPOTUBOpPEYMSI B PacCMaTPUBAEMBIX
(Y3UUeCKUX SBIEHUSX;
® pa3pabatbiBaTh I/IaH pellieHus PobyieMbl C YU4ETOM aHaIM3a UMEIOLUXCS
MaTepuaabHbIX U HeMaTepHa/bHbIX peCypCOB;
® BHOCWUTb KODPEKTHMBBI B [eSTeIbHOCTb, OL€HMBaTb COOTBETCTBUE
pe3yJsbTaToB Lie/isiM, OLleHUBaTb PUCKU TOC/IeCTBUH JiesiTeIbHOCTH;
® KOODAWHHDOBaTb U BBITIOJHATH pabOTy B YCJIOBUSIX PpeayibHOTO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEeUCTBYS;
® pa3BUBaTh KpeaTUBHOE MbIILJIeHHe TIPY PellleHNH )KU3HeHHbIX Mpob/ieMm.
Ba3oBble ucc/1efoBaTe/IbCKHE JeHCTBUS:
® B/aJieThb HAYYHOW TePMHUHOJIOTHEN, KII0UeBbIMU MOHATUSAMU U METO[aMU
(Y3UUeCcKor HayKu;
® BJaZieTh  HaBbIKAMU  yueOHO-MCC/IeZIOBAaTeIbCKOM U TIPOEKTHOU
JesaTenbHOCTU B 007acT (M3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOWCKY METOJOB pellleHdsl 3ajad  (hU3UUecKoro
CoJieprKaHusl, NIPUMEeHEeHUI0 Pa3/InYHbIX MeTO/0B IT03HAHUS;
® B/aJeThb BUJAMU [IeITeIbHOCTU IO TOJIyYeHHI0O HOBOTO 3HAaHUS, €ero
WHTepIpeTalyy, peobpa30BaHUI0 U TIPUMEHEHUI0 B Pa3/IMUHBIX YueOHBIX
CUTyallUsiX, B TOM UYWCJIe TPU CO3[aHUM yueOHbIX TMPOEKTOB B 00/1aCTH
(bU3UKY;



BBISIBJISITb TIPUUMHHO-CJ/Ie[ICTBEHHbIE CBSI3M U aKTyaJU3uMpoBaTh 3ajauy,
BbIJBUraTb TUIOTe3y €€ pelleHus, HaxXOAuTb apryMeHTbl  JJIsi
JlOKa3aTe/lbCTBa CBOMX YTBEpPXKJEHWH, 3allaBaTh MapamMeTpbl U KPUTEpPUU
peleHus;

aHa/M3UpOBaTh TIOMTyUeHHble B XOJe PpelleHus 3aJauyd pe3y/bTaThl,
KPUTHUYECKU OLIeHMBATh UX JOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHNE B
HOBBIX yCJIOBUSIX;

CTaBUTh W (OpMyJIHUpOBaTh COOCTBEeHHBIE 3afiaud B 0Opa30oBaTebHOMN
JlesITeJIbHOCTU, B TOM UKCJIe TTPY U3yUeHUU (U3UKY;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsM, OI[eHUBaTh MPHOOPETEHHBIN OIIBIT;
yMeTb TIepeHOCUTh 3HaHus TI0 (¢u3MKe B TIPAaKTUUeCKyr 00/acTb
)KU3HelesATe/IbHOCTH;

yMeTb WHTeTPUPOBAaTh 3HAHUS M3 PA3HBIX MPeAMeTHbIX 0b/1acTeii;
BbIJIBUTaTh HOBbIE UJIeH, Mpe/i/laraTh OPUTHHAJIbHbBIE MOJX0/bl U PEIeHUs;
CTaBUTH MPOO/IEMBI U 3a/lauy, [OMYCKaoIl1e albTepHaTUBHbIe PelleHMUs.

Pabora c uadopmanmeii:

B/Ia/leTh HaBbIKaMU TOJIyueHus MHGopMaLuu (U3NUYeCKOro COZJeprKaHUs
Y3 WCTOYHUKOB DAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIEeCTBJ/ATH ITOMCK,
aHa/M3, CHACTEeMAaTH3alMi0 U WHTeprnpeTalyio HWH(OpMaLy pa3/IAYHbIX
BU/IOB ¥ ()OpM Tpe/iCTaB/IeHHUS;

OLIeHUBaTh JOCTOBEPHOCTh UH(POPMALIH;

VCTIO/Ib30BaTh  CpefCcTBa HH(OPMALMOHHBIX M KOMMYHMKALJMOHHBIX
TEXHOJIOTUA B  pElleHWHM KOTHWUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHu3al[MOHHBIX 3aZlau ¢ coOmoeHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKU 0e301acHOCTU, TUTHeHbl, pecypcocbepekeHUs], TPABOBLIX U
3TUYEeCKUX HOPM, HOPM MH(bOPMAaIMOHHOM 6e30macHOCTY;

CO3/aBaTh TEKCTbI (PU3UUECKOr0 COZIep’KaHWsl B pa3/iMyHbIX (hopmarax C
yuéTOM Has3HaueHUsi WMHGOpMalMd U 1ieJieBOWM ayAWTOpUM, BbIOMpas
OINTHMMasbHYIO (POPMY NIpe/CTaBIeHUs U BU3yaIu3aLliy.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:

OCyIIeCTB/SATH OOIleHWe Ha ypokKax GHU3MKM YW BO BHEYPOUHOU
JesiTeNTbHOCTY;

pacro3HaBaTb TIPEATNOCHUIKM KOH(IMKTHBIX CUTyallud W CMSTYaTh
KOH(/IUKTHI;

Pa3BEPHYTO U JIOTUYHO W3JlaraTh CBOIO TOUKY 3PeHUsI C MCIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB;

NMOHUMaTh W WCIO/Mb30BaTh  [peuMMyllleCTBa  KOMaHJAHOU U
VHJVBU/ya/IbHON pabOoThI;

BbIOMpATh TeMaTHUKy U METO/Ibl COBMECTHBIX ZEMCTBUN C yUuéTOM OOIIUX
WHTEpPeCOB ¥ BO3MOKHOCTeH KaXk/I0To uieHa KOJIJIeKTUBa;

NPUHUMATh 1[eId COBMECTHOW [leATe/lbHOCTH, OpraHW30BbIBaTh U
KOOD/IMHUPOBaTh [IeUCTBUSI MO €€ [MOCTW)KEHHUIO: COCTaB/sATh TJIaH



JeNCTBUM, pacTipeie/isiTh PO/IM C YYETOM MHEHHH yU4aCTHUKOB, 00CY»K/1aTh
pe3yJibTaThl COBMECTHOM pabOoThI;

OLIeHMBATh KauyeCTBO CBOEro BK/IaZila MU KaKJOTO y4yaCTHHKA KOMaH/bl B
OOIIMiA pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

rpejijlaraTb HOBbIe TIPOEKTHI, OlLIEHWBAaThb HJled C TO3ULIUM HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYLIEeCTB/ISITh TO3UTUBHOE CTpaTerMueckoe TIOBeZileHMe B pa3/InUHbIX
CUTyal[UsiX,  TIPOSIBJIATH ~ TBOPUYECTBO W BooOpakeHWe,  OBITh
VHULIMAaTUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE AeHCTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO ~ OCYILeCTB/IATb ~ [M03HABATE/IbHYI0  JeSiTe/lbHOCTb B
obnmacti ¢GU3MKKM U aCTPOHOMUMU, BBISB/ISATH TPOO/EeMbI, CTaBUTb U
dbopMyrpoBaTh COGCTBEHHBIE 3a/1auM;

CaMOCTOSITe/TbHO COCTaBJIATh MJIaH pellleHUs] PACUETHBIX U KaueCTBEHHBIX
3a/iau, TJIaH BBITIOJTHEHUsI TIPAKTUYeCKOM paboThl C YUETOM HUMEIOIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATIOUTeHHH;

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacliupsiTh ~ paMKd yueOHOro TipefMeTa Ha OCHOBe  JIMUHBIX
Tripe/INoOYTeHUH;

JlelaTb OCO3HaHHBIA BBIOOp, aprymMeHTHpOBaTh ero, OpaTh Ha ce0Os
OTBETCTBEHHOCTH 3a PeLLeHHE;

OLIeHMBAaThb TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh (DOPMUPOBAHUIO W TIPOSIBJIEHWIO 3PYAULIMKA B 00Js1acTh
¢u3MKY, MOCTOSTHHO TOBBIIIATH CBOM 0OOpa3oBaTebHbIA U KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

[laBaTh OL[€HKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTHUBBI B [1eIT€/IbHOCTb,
OLIeHMBaTh COOTBETCTBUE pe3y/IbTaTOB LIeJ/ISIM;

B/IaJleTb HaBbIKAMMU T[I03HABaTe/JbHOW pedieKCMM KaK OCO3HaHMS
COBepIllaeMbIX [IeCTBUH U MbIC/IUTE/IbHBIX TMPOLIECCOB, UX Pe3yIbTaTOB U
OCHOBaHUI;

WCTIO/Tb30BaTh TIPUEMBI  pedIeKCHU [T OLIEHKW CHUTyallud, BbIOOpa
BEPHOTI'0 pellleHus;

yMeTb OLleHHWBaTh PUCKHM W CBOEBPEMEHHO TPHWHUMATh pellleHusl M0 UX
CHIDKEHMUIO;

MpUHMMaTh MOTHBBI W apryMeHThbl [pPyrux IIpyd aHajv3e pe3y/abTaTOB
J1esiTe/IbHOCTH;

TIPUHUMATh Cebsl, TOHMMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NpUHMMAaTh MOTHBBI W apryMeHThbl [PyTrUX TPy aHa/v3e Ppe3y/bTaTOB
JlesiTeTbHOCTY;

TIPU3HABATh CBOE TPaBO M MPaBO APYTUX Ha OMIMOKH.



B mpoljecce AOCTWKEHHs JIMYHOCTHBIX Pe3y/IbTATOB OCBOEHMS IPOrPaMMbI 110
¢usvMke [ YpoOBHS cpeAHero oOijero o6pa3oBaHUS Y  00yYarOIUXCs

COBEpIIEHCTBYEeTCS 5MOLIMOHAJTbHBIN VHTEJI/IEKT, Tripe/iroJiaratoium
c(OpMHUPOBaHHOCT:
® (CaMOCO3HaHHWs,  BK/IOUAIOLET0  CIIOCOOHOCTH  TIOHMMaThb  CBOE

IMOLIMOHA/ILHOe COCTOSTHUE, BU/IeTh HarlpaB/ieHUsl Pa3BUTHsI COOCTBEHHOM
IMOLIMOHAILHOM cepbl, ObITL YBEPEHHBIM B cele;

camopery/JMpoBaHUs, BK/IIOUAIOIIEr0 CaMOKOHTPOJIb, yMeHWe TIPUHAMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CTIOCOOHOCTH afarTHPOBAaThCA K
9MOIL[MOHA/ILHBIM M3MEHEHUSIM U TIPOSIB/ISITh TMOKOCTh, ObITh OTKPBITHIM
HOBOMY;;

BHYTpEHHEH MOTHBAI|WH, BK/TIOUAIOITIeN CTpeM/ieHHe K OCTYKEHHUIO T1e/Tn
U yCIiexy, ONTUMHU3M, UHULIMAaTUBHOCTh, YMeHHe /1eliCTBOBaTh, UCXO/sl U3
CBOUMX BO3MOYKHOCTEH;

IMIMATHUM, BK/IIOUAMOLell CMOCOOHOCTh TIOHMMAaTh  SMOILMOHATbHOE
COCTOSIHWe [pPYTUX, YYUTHIBAaTh €ro TIPU OCYIIeCTB/I€EHWUH OOIeHus,
CTIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMANbHBIX  HABBIKOB, BKJIIOUAIOIUMX CIOCOOHOCTH  BBICTpaWBaTh
OTHOIIIEHUSI C JAPYTUMH JIFOJAbMH, 3a00TUTBLCS, TIPOSIB/IATL HWHTEpPEC |
pa3peliaTb KOHQIUKTHI.

IMTPEAMETHBIE PE3YJIBTATEI

K koniyy obyuenuss B 10 Kaacce mpeamMeTHble pe3y/bTaTbl Ha YTyO/EHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHUM:

MOHMMAaThb pOAb (PU3MKA B  SKOHOMUYECKOW, TeXHOJIOTUYEeCKOM,
5KOJIOTUYECKOW, COLMaJbHOM W 3THUYEeCKOW cdepax JesTeJbHOCTH
yesioBeKa, POJIb U MeCTO (PM3UKM B COBPEMEHHOW HAayUHOM KapTHHE MUDPa,
3HaueHWe OIUCaTebHOM, CHUCTeMaTHU3UPYIolel, OOBSICHUTebHOU W
MPOTHOCTUYECKOW  (PYHKLMM  (U3MYECKOM TeopuM — MeXaHHUKH,
MOJIEKYJIIPHOW (PU3WKM U TePMOJWHAMMKH, PO/ib (PU3NUECKOW TEOpHH B
dhopMHpOBaHUU Tpe/ICTaBeHUH 0 (HU3NUeCKON KapThUHe MUPa;

pas3nuuaTh YCIOBUSL TNPUMEHUMOCTH Mogened (U3NUecKUx Ten U
TIpoL[eccoB  (SIBJIeHWM): WHepLMagbHasi CHUCTeMa OTCYéTa, abCOMIOTHO
TBEpZIOE Te0, MarepuajbHasi TOYKA, PaBHOYCKODEHHOe [BW)KeHHUe,
cBoOogHOe majeHWe, abCoOMOTHO yripyras AedopMaiusi, abCOIFOTHO
yripyroe u abCco/IFOTHO HEYTIPyroe CTOJIKHOBEHUSI, MOZIe/N ra3a, >KUJKOCTH
Y TBEpPAOro (KpUCTa/LIMYECKOr0) Tesa, UjeaJbHbIM ra3, TOUeYHbIA 3apsj,
OZJHOPOJHOE 3/IEKTPUYECKOe MOJIe;

pa3nuyath yC/oBUs (TpaHUIlbI, 007aCTH) TPUMEHUMOCTU (HH3UUYEeCKUX
3aKOHOB, TIOHKMMaTh BCeoOluii XapakTep (yHJamMeHTalbHbIX 3aKOHOB U
OrpaHUYEHHOCTb MCIO/Ib30BaHUs YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh M OOBSCHATb MeXaHWUeCKWe TIPOLIeCChl U SIBJIEHUS,
WCIIO/Tb3Ys] OCHOBHBIE MOJIOXKEHUSI U 3aKOHbI MEXaHUKHU (OTHOCUTETBHOCTh
MeXaHUUeCKOro [JBWKeHUs, (DOpMy/ibl KMHEMaTUKU pPaBHOYCKOPEHHOTO
JIBIDKeHUs, TipeoOpa3oBaHusl ['amusesi /i1 CKOPOCTU U TiepeMellleHus,
3aKOHbI HbIOTOHA, MPUHLUII OTHOCUTE/NBLHOCTA ['anuies, 3akKOH
BCEMUPHOT'O TATOTEHUS], 3aKOHbI COXPaHEHUSI UMITy/IbCa U MeXaHUUeCKOU
SHEepPruu, CBs3b PabOTHI CWIbI C U3MEHEHHWeM MeXaHW4eCKOW SHepruw,
yCJIOBUSI paBHOBeCHs TBEpDAOro Teja), TMPUA STOM MCIIOJb30BaTh
MaremMaTHyecKoe BbIpakeHHe 3aKOHOB, YKa3bIBaTh yCJI0BUS
TIPUMEHUMOCTH (PU3NUYeCKUX 3aKOHOB: TipeoOpa3oBaHuii ['anmuies, BTOporo
W TpeTbero 3akOoHOB HBIOTOHa, 3aKOHOB COXpaHEHUs] HMIYyJbCa U
MeXaHUUeCKOM SHePrUH, 3aKOHAa BCEMUPHOT'O TATOTEHUS;

aHAJ/IM3UPOBAaTh U OOBSCHATH TETIOBbIE MPOLIECCHI U SIB/IEHHS, UCTIOb3YS
ocHOBHble mo0KeHUs MKT © 3aKOHBI MOJIEKY/SIDHOW (DU3WKU U
TepMOZVHAaMUKK (CBSI3b [JlaBlieHUsI WZea/lbHOTO Tras3a CO CpeAHeu
KMHETUYECKOU SHEPruer TeIrviOBOrO ABWXKEHWS W KOHLIEHTpaluuer ero
MOJIEKYJ/I, CBSI3b TeMIlepaTypbl BeleCcTBa CO CpeJHer KHWHeTUUeCKOM
SHEPrveu TerioBOro JBM)KEHHUs ero YacTWl], CBS3b JaBJeHHs UealbHOro
raza C KOHI[eHTpalMel MOJIeKyJl W €ero TeMIlepaTypoH, ypaBHeHHe
MeHpeneeBa—KnarnenpoHa, TepBblii 3aKOH TepMOJAWHAMMKH, 3aKOH
COXpaHeHUsI SHePIuM B TEIUIOBBIX MPOLeCCax), MPU 3TOM MCIIOIb30BaTh
MaTreMaTH4yecKoe BbIpakeHHe 3aKOHOB, YKa3bIBaTh yCJI0BUS
TIPUMEHUMOCTH YpaBHeHUs MeHzeneeBa—KanenpoHa;

aHA/IM3UPOBaTh U OOBSICHATH JJIEKTPUUECKHe SIBJIEHHUS, WCIOb3ys
OCHOBHbIE TIOJIOXKEHUSI Y 3aKOHbI 371eKTPOJUHAMHUKH (3aKOH COXpaHEeHUs
5J1eKTPUYECKOT0 3apsja, 3aKOH KyJioHa, TOTeHLUA/TbHOCTh
3JIeKTPOCTAaTUYECKOT0 T10JIsl, TPUHLUIT CYTNEepro3ULIUA  3JIeKTPUUECKUX
Tosieu, TIpYU 3TOM yKasblBasi YCJIOBUS MPUMEHHMMOCTH 3akoHa KyJsioHa, a
TaKKe MPAKTUYeCKU BaKHble COOTHOLIEHHWs: 3aKOHbl OMa [/l ydacTKa
Lend Y JJi1 3aMKHYTOM >JIeKTPUUeCKOM Lenu, 3akoH [Dxoyns—/leHia,
nipaBua Kupxroda, 3akonbl @apajiest it 3/1eKTP0Jin3a);

ONUCHIBaTh (PU3MUeCKue TIPOLIeCChl U SBJEHUS, WCIOb3ys BEJIUUUHBI:
riepemeleHre, CKOPOCTb, YCKOPEeHUe, UMITYJIbC Tejla U CUCTeMBbI TeJl, CUJla,
MOMEHT CWIbl, [aBjeHue, TIOTeHI[ha/bHasi SHeprus, KuUHeTHhuecKas
9Heprusi, MexaHuueckasi SHeprusi, pabora CW/bl, LEHTPOCTpPeMHUTeTbHOe
YCKOpEeHHe, CW/a TSKeCTH, Cula YNPYroCTH, CUla TPEeHWsl, MOLJHOCTD,
SHeprusi B3aUMOJENUCTBUs Tefma C 3em/iéii BOMM3M €€ TIOBEPXHOCTH,
JHeprusi ynpyrod zgedbopMalv TPY>KUHbI, KOJUUECTBO TeIJIOThI,
abcomoTHasi TeMriepatypa Tena, paboTa B TepMoJuWHAMHKe, BHYTPEHHSS
SHeprusi HjeanbHOTO OAHOATOMHOTO Ta3a, paboTa W/eanbHOTO Tas3a,
OTHOCUTeJIbHas BJIAXXHOCTb Bo3Ayxa, KII/I wujeasbHOro TerioBOIO
JIBUTaTeJIs; 7IeKTPUYeCcKoe T0jie, HaNpPsDKEHHOCTD 3/IEKTPUUYECKOro 10/,
HarpspKEHHOCTh TI0JIS TOUEYHOTO 3apsifia WM 3apsKeHHOro Iapa B



BaKyyMeé U B [IU3JIeKTPUKe, TOTeHL[Ha/l 31eKTPOCTaTUUecKoro IioJis,
pa3sHOCTb  TOTEHLIMA/OB,  S/eKTPOABWXKYLash CWia, Cula  TOKa,
HampsbKeHUe, MOLJHOCTb TOKa, SJIeKTpUueckass EMKOCTb IIJIOCKOTO
KOHZIeHCaTopa, COMNpPOTUB/IEHHWE y4YacTKa Liend C Toc/aefoBaTebHbIM U
rapa’siieJibHbIM COeJUHEHUEeM Pe3UCTOPOB, SHEPTHs 37IeKTPUUECKOTO T0JIst
KOH/ZIeHCaTopa;

OOBSICHSITL ~ OCOOEHHOCTH  TIPOTeKaHusi  (U3WYECKUX  sIBJIeHUA:
MeXaHUuecKoe [IBIKeHWe, TeIUIoBoe [IBI)KeHHWEe YacTHul] BelllecTBa,
TeryioBoe paBHOBecue, OPOYHOBCKOe [BWKeHue, Auddysus, ucrapeHue,
KWTeHWe U KOH/IeHCalusl, Ti/laB/ieHre U KPUCTa/IM3aLysi, HarpaB/ieHHOCTh
Tervionepejaur, J1eKTpU3aliusi Tesl, SKBUTIOTEeHLIMaTbHOCTh TIOBEPXHOCTH
3apspKeHHOT 0 IPOBO/IHMKA;

TIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (PH3UUeCKOM BeJTMUKHBI OT
JPYrol C  WCIO/Jb30BaHWEM TMpsIMbIX  W3MEpPeHWUW, T[pUh  3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCUPOBAThb pe3y/bTaThl TMOJyUYeHHOU
3aBUCMMOCTH (pU3MUeCKMX BeMWYMH B BUJe TrpaduKoB C YYETOM
abCOJIIOTHBIX MOTPeLHOCTel U3MepeHUH, Jie/laTh BbIBO/IbI 110 pe3y/bTaTam
MCCJIeI0BaHMUS;

MPOBOJIUTh KOCBeHHble U3MepeHUs: (U3UUecKuX BeIWYMH, TIPU 3TOM
BbIOMpATh ONTHUMA/bHBIM MeTO/ U3MepeHUs], OLeHMBAaTb a0COMIOTHBIE U
OTHOCUTeJIbHbIe MOTPELIHOCTH MPSIMBbIX U KOCBEHHBIX W3MepeHUii;
TIPOBO/IUTDL OMBITHI 110 TIPOBEPKe MpeJI0XKeHHON TUIT0Te3bl: MJIaHUPOBaTh
5KCIIepUMeHT, coOMpaTh 3KCIepUMeHTaTbHYI0 YCTaHOBKY, aHa/IM3MPOBaTh
MOJIyyeHHble pe3y/bTaThl W JlefaTb BbIBOJ, O CTaTyce TNpeJJioyKeHHOMN
TUTIOTe3bl;

cobsrofaTh MpaBusia 6e30MacHOro Tpya MpHY MPOBejleHUH KCCielOBaHUi
B paMKax yueOHOTO 9JKCIlepUMeHTa, TpakTUKymMa U  ydeOHO-
WCC/IeJ0BATe/IbCKOM U TIPOEKTHOM [leATeNlbHOCTM C  HCI0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U JlabopaTopHOT0 000pY/10BaHKS;

pelllaTh pacuéTHble 3aJaud C $IBHO 3a/laHHOM U HesBHO 3aJlaHHOM
¢u3MUecKoil MoJie/ibl0: Ha OCHOBaHMM aHasM3a yC/I0BUs OOOCHOBBLIBATb
BLIOOp (H3MUeCKOM MOZe/Nd, OTBevawlled TpebOOBaHWSAM 3a7jauw,
NpUMeHsITb ~ (OPMYJibl, 3aKOHBI, 3aKOHOMEPHOCTH U  TIOCTY/IaThl
¢u3nUecKUx Teopuid TPU UCII0/Ib30BaHUM MaTeMaTUueCcKuX MeTO/[0B
pellieHus 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWHY MMEIOLLUXCS JaHHBIX,
aHa/lM3UpOBaTh pe3y/bTaTbl U KOPPEKTHPOBATb METO/bl PpeLIeHUs C
yU6TOM T0JIyUeHHBIX Pe3y/IbTaTOB;

pelllaTb KayeCTBeHHble 3a/jaud, Tpebyroliyde MpUMeHeHUs 3HAHWUU U3
pa3HbIX pa3ziesioB Kypca (pU3MKH, a TakKXe UHTerpaljui 3HaHUW U3 JpyTyX
NpejMeTOB eCTeCTBeHHO-HAyYHOTO LMK/a: BBICTPAWBaTh JIOTMUECKYIO
LIeTI0YKY PacCy’KJeHWi C OMopoi Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEePHOCTH
1 (busrueckue siBJIeHUS;



WCTIO/Tb30BaTh TeopeTUYecKrWe 3HaHUS [ OObSICHeHWs OCHOBHBIX
TIPUHIUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX TPOLIeCCOB;

MIPUBOJUTL TIpMMepbl BK/IaZla POCCUMCKUX U 3apy0eXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHHE TPOIIeCCOB OKPY’KaroIero
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHa/IM3UPOBaTh U OLIEHHWBATh MOC/Ie/[CTBUSI OBITOBOM M TIPOM3BOZCTBEHHOMN
JesITe/IbHOCTU  YesioBeKa, CBSI3aHHOM C (M3UUeCKWMH TIpOLeccamu, C
TO3ULIUM KOJIOTUUeCKOUM 6e30MacHOCTH, Mpe/iCTaB/IeH!H 0 PalMOHATbHOM
TIPUPO/IOTIOIB30BaHMM, a TaKKe Pa3yMHOM HCIIOJIb30BaHUU JOCTHXKEHU
HayKu W TEeXHOJNOTUWA [y Ja/bHelIlero pasBUTHSI 4YesI0BeueCcKoro
o0I111eCTBa;

TIPUMEHSITh pa3/inuHble CII0CcoObI paboThl ¢ MHMbOpMalel (GHU3NUeCKOro
coflepXXaHUsi C UCMO/b30BaHUEM COBDEMEHHBIX HH(OPMaLMOHHBIX
TeXHOJIOTUM, TIPU 3TOM UCIMO/b30BaTb COBpPeMeHHble HWH(OpPMalOHHbIe
TEXHOJIOTUM JIJIsi TIOUCKa, IepepaboTKu U TIpe[bsiBleHusi yueOHOU u
HayUYHO-TMOMNY/ISIPHOM MH(OPMAaLY, CTPYKTYPUPOBaHUSI U MHTEpIipeTalyn
vHbOpMalMy, TI0JlyUeHHOWM M3 pas3/IMYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/lM3UpOBaTh  MOAy4yaemMyr0 UHQOpPMALMI0 UM  OLleHHMBaTh  eé
JIOCTOBEDHOCTh KaK Ha OCHOBE MMEIOIIUXCSl 3HaHWM, TaK M Ha OCHOBe
aHaM3a UCTOYHMKA UH(POPMaLIWH;

TIPOSIBJISITh OpraHu3alOHHbIe U ro3HaBaTe/bHbIE yMeHUsI
CaMOCTOSITEJILHOTO ~ TIPUOOpeTeHHsI HOBBIX 3HAaHWW B Tpoliecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCC/IejoBaTe/TbCKUX padoT;

paboTatb B TpyIllie C HCIOJHEHHWEM Ppa3/IAYHBIX COLMATBHBIX pOJIeH,
TUIaHUPOBaTh PabOTy TPyMIIbl, paliMOHATBEHO PACIIPeJesisiTh [esiTe/IbHOCTh
B HECTaHJApTHBIX CUTYyalUsX, a/leKBaTHO OLIEHMBATh BKJAJ, KaXK0ro U3
yUaCTHUKOB T'PYIIIbI B pellieHre pacCMaTpuBaeMoi 1pobsieMsl;

TIPOSIBJISITE MOTHBALMIO K OyAyilieil mpodeccuoHaabHON AesaTeTbHOCTH 110
CreuaabHOCTAM (PU3UKO-TeXHUYEeCKOT0 MPOdUIIs.

K konily obyuenusi B 11 Kaacce TipeMeTHbIe pe3y/bTaThl Ha YI/TybAEHHOM
YPOBHE [IOJDKHBI OTPaXkaTb CHOPMUPOBAHHOCTD Y 00yJarOIUXCsl yMEHHIA:

MOHUMaTb pOAb (U3MKA B SKOHOMHYECKOM, TEXHOJIOrMYeCcKou,
COLIManbHOM U 3TUYECKOW cdepax [esTelbHOCTH YeloBeKa, posib U MeCTO
(U3MKU B COBPEMEHHOM Hay4yHOM KapTWHe MHpa, pPOjb aCTPOHOMHMM B
MPAaKTUUeCKOM  [leiTeIbHOCTU  YesioBeKa U Ja/bHeHIleM Hay4yHo-
TeXHAYECKOM Da3BUTHM, 3HAUEeHMe OMNKCaTe/JbHOM, CUCTeMaTHU3UPYIOLLew,
OOBSICHUTE/TLHOM Y TIPOTHOCTHYECKOW (YHKIMM (PU3nUecKoil Teopuu —
3JIEKTPOJMHAMUKH, CITeLMabHOU TeOPUM OTHOCUTENBHOCTH, KBaHTOBOMU
(Y3UKY, pPOb (PU3NYECKOU Teopuu B (POPMHPOBAHMM IIPe/CTaB/IEHUN O
¢bu3nUecKoi KapTUHe MHpPa, MecTo (U3NUeCKOM KapTUHBI MUpa B 001eM
pSily COBPEMEHHBIX eCTeCTBeHHO-HAYUHbIX MPe/ICTaBlIeHUN O TIPUPOJE;



pa3uuyaTth yCJOBUS TPUMEHHMMOCTH Mojesieli (u3nueckKux Ten U
MIPOLIeCCOB  (sIB/IEHWI): OJHOPOJHOE 3/IeKTpUUeCcKoe W OJHOPOAHOe
MarHuTHOe TI0Jisl, TapMOHWYeCcKre KosiebaHusl, MaTeMaTUUeCKUi MasiTHUK,
WjieanbHbI TIPY>KUHHBIA MasTHUK, TapMOHWYECKHe BOJHbBI, H/eanbHbIN
KosiebaTe/IbHbIN KOHTYD, TOHKas IMH3a, Mo/le/ield aToMa, aTOMHOTO sifipa 1
KBaHTOBOI MO/le/Ii CBeTa;

pa3uyaTth yC/I0BUsA (TPaHUIlbI, 007aCTH) TIPUMEHUMOCTU (HU3UUYEeCKUX
3aKOHOB, TIOHMMaTh BCeoOIuii xapakTep (yHAaMeHTalbHBIX 3aKOHOB M
OrpaHUYeHHOCTh WCI0/Ib30BaHMsl YaCTHBIX 3aKOHOB;

aHA/IM3UPOBaTh M OOBSICHSATH 37IEKTPOMAarHWTHBIE TIPOIIECCH U SIBJIEHUS,
WCTIO/Ib3ysl OCHOBHbIE TIONIOXKEHUSI U 3aKOHBbI 3JIEKTPOJAUHAMMKA U
CrieliMaJibHOM ~ Teopud  OTHOCUTENIbHOCTM  (3aKOH ~ COXpaHeHust
9/IeKTPUUeCKOro 3apsifja, cwia Awmmnepa, cuaa JlopeHnia, 3akoH
S/IEKTPOMarHUTHOW  WHAYKUMM, mnpaBwio  JleHua, cBa3p  I/IC
CaMOWHJYKLIMM B 3JIeMEeHTe 3/eKTPUYeCKOW Lienu CO CKOPOCThEO
VM3MeHeHusi  CWJbl  TOKa,  IMOCTyJaTbl  COelUaJbHOM  Teopuu
OTHOCHUTE/IbHOCTH DUWHILTENHA);

aHa/IM3UPOBaTh U OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIONb3YS
MOJIOKEHUS  KBAaHTOBOM  (U3MKKA  (ypaBHeHHMe  OMWHINTeMHa  JJid
doToaddekra, mepBbIM W BTOPOM TOCTy/JaThl bopa, NpUHLMI
COOTHOIIIeHUs] HeorpeziesiéHHOCTel [elizeHOepra, 3akKOHbI COXpaHEHUsI
3apsilIoBOT0 ¥ MacCOBOTO YMCe/ U SHEPrUM B siIePHBIX peaklusiX, 3aKOH
pPaJMi0aKTUBHOIO pacnaja);

OMUCHIBATh (PU3MUECKHe TIPOLIeCChl U SIBJIEHUS], WCIIOJIb3Yysl BEJUUWHBI:
HarnpsDKEHHOCTb 3/IEKTPUUECKOTO T10JIs1, TIOTeHIUal 3/1eKTPOCTaTUUeCKOro
MO0JIsi, PAa3HOCTb TMOTEHLMA/OB, 3/eKTPOJABIDKYILIAsg CWla, HUHAYKLUS
MarHuTHOTO TIOJisl, MarHUTHBIA TOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3/IEKTPOJBWKYIlasi CUla CaMOWHAYKI[UW, SHEPrusi MarHWTHOTO TOJisi
TIPOBO/ITHUKA C TOKOM, PpeISTUBUCTCKUM WMIYJIbC, TIOJIHAs SHEeprus,
9HEepPrusi TIOKOs CBOOOJHOM YAaCTHI[bl, SHEPTUS W WMMY/IbC (OTOHA,
MaccoBOe YKCJ/I0 U 3apsifi i/ipa, SHeprusi CBsI3U S/Pa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3WYECKUX  sIBJIEHUA:
3/IeKTPOMarHuTHasi MHAYKLMSI, CAMOUHAYKLMSI, pe30HaHC, UHTephepeHLus
BOMH, Judpakuus, JUCTepcusi, TI0/HOe BHYTpPeHHee OTpa)keHUe,
doTosnekTpuueckuii 3ddekt (porosddekT), ambda- U OeTa-pacmajipl
s/lep, ramMmma-usjiyueHve sijiep, (usnueckrde MNPUHLIUIMBI CMeKTpaIbHOTO
aHasm3a v paboThI J1a3epa;

orpeJeNisiTh HaripaB/eHUWe WHAYKIMM MarHUTHOTO TOJsi TPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa U cusibl JIopeHliia;

CTpouTh U300pakeHre, Co3ZlaBaeMoe TJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PACCUMTBIBATh €r0 XapaKTepUCTUKUY;

TIPUMEHSITh OCHOBOIIO/IaraloIe acCTPOHOMUYECKHe TIOHSTHSI, TeOpUUd U
3aKOHbl JIJIi  aHa/M3a W O0OBsicHeHUs1 (DU3UUYECKUX  TIPOL[ECCOB,



TIPOUCXOASAIINX B 3B&3/1aX, B 3BE3AHBIX CHCTEMaX, B MeXXralaKTHUeCKon
cpefie; IBWKeHUsT HebeCHBIX TeJl, 9BOJTIOL[MH 3BE3/] U BceneHHOM;
MPOBO/IUTh UCC/Ie[JOBaHMEe 3aBHUCHUMOCTeN (PU3NUECKUX BeJUUUH C
WCTIO/Ib30BaHWEeM TIPSIMbIX HW3MepeHHi, TpU 3TOM KOHCTPYHUPOBAaTh
YCTAaHOBKY, (UKCHpOBaTh pe3yabTaThl TIOJIyYeHHOW  3aBUCHUMOCTH
busnueckux BeJMUMH B BUjJe TpadUKOB C Y4YETOM abOCOMHOTHBIX
TOTPeIIHOCTe  W3MepeHui, [leflaTb  BBIBOABI 10 pe3ysbTaTaM
WCCIeJOBaHMS;

TIPOBOIUTL KOCBEHHbIe u3MepeHus1 (U3UUeCKUX BeIUYWH, TMPH ITOM
BbIOMpaTh ONTUMAJBLHBIA METOJ, W3MepeHUs], OLleHUBaTh abCOMIOTHBIE U
OTHOCHTe/IbHbIe MOTPeITHOCTU MPSMbIX U KOCBEHHBIX U3MepeHui;
TIPOBO/IUTh OTIBITHI TI0 TIPOBEPKeE Tpe/lyIoXKeHHOUW TUIoTe3bl: TIJIaHUPOBaTh
9KCTepUMEeHT, COOUpaTh SKCIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3UPOBaTh
ToJiyueHHble pe3yJ/ibTaThl W JieJlaTh BBIBOJ, O CTaTyce TIpe/ioyKeHHOU
TUIOTe3bI;

OTMMCBHIBaTh MEeTO/bI TIOTyUeHUsI HAyYHbIX aCTPOHOMHUECKUX 3HAHUM;
cobmoaTh TIpaBWia 6e301MacHOTO TPy ia TIPU TIPOBEIeHUH UCC/IeI0BaHUH
B paMKax ydeOHOro 9JKCIepuMeHTa, IIPpaKTHKymMa MW  ydeOHO-
WCCJIe[JOBaTe/IbCKOM M TIPOEKTHOW [1eATeIbHOCTU C UCIO/b30BaHUEM
M3MepUTe/TbHBIX YCTPONCTB 1 1abopaTOpHOro 000pyI0BaHUS;

pellaTb pacyéTHble 3a[ayd C $SIBHO 33JJaHHOM M HESIBHO 3aJlaHHOU
¢bu3MUecKOM MOJie/ibl0: Ha OCHOBAaHWM aHalu3a YCAOBUS BbIOMpATh
(bu3nUeckrue MoJiefM, OTBeYarolie TpeOOBaHWSIM 3aJauM, ITPUMEHSTH
dhopMy/ibl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYyJ/aThl (U3NUECKUX Teopuid
TpU  WCIO/Ib30BaHWM MaTeMaTMUeCKMX MeTO/IOB pellleHus  3ajady,
TIPOBO/IUTh PACUETHI HA OCHOBAaHWY MMEIOIIUXCS NAHHBIX, aHa/IM3UPOBaTh
pe3y/bTaThl 1 KOPPEKTUPOBATh METO/IbI PellleHrsl C YUYETOM MOTyUeHHbIX
pe3y/bTaToB;

pelllaTb KaueCTBeHHbIe 3a/laud, TpeOyroIlve MpUMeHeHUs 3HaHUN U3
pa3HBIX pa3ZiesioB Kypca (PU3MKH, a TakKe UHTerpaliuy 3HaHUMN U3 APYTUX
TIpeIMETOB eCTeCTBeHHO-HAayYHOr0 I[MK/a: BBICTPAWBaTh JIOTUUECKYIO
1[eTIOYKY PacCy>KJeHUM C OTIOPO Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U (u3uueckue siB/IeHUs;

WCTIO/Tb30BaTh TEeOpPeTUYeCKHWe 3HaHWS [ OObSICHEHHS OCHOBHBIX
TIPUHITUIIOB PabOThI U3MepUTEeNbHBIX TIPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TeXHOJIOTUYECKHX TIPOI[eCCOB,;

TIPUBOJUThL TIpMMepbl BK/aZla POCCUMCKMX U 3apyO0eXHbIX YUEHbIX-
GU3MKOB B pa3BUTHe HayKd, B 0OBsSICHEHHE TPOIIeCCOB OKPY’KaroI[ero
MUpa, B Pa3BUTHE TeXHUKU U TeXHOJIOTHM;

aHa/IM3UPOBaTh U OLIEHWBATh MTOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTeTbHOCTU uesioBeKa, CBsI3aHHOW C (U3MUeCcKWMHU TIpolieccamu, C
TIO3HULIUN 3KOJIOTUYeCKON 6e301acHOCTH, MpeCTaBAeH!H O paljioHaTbHOM
TIPUPO/IOTIONH30BaHUM, a TaK)Ke pa3yMHOM HCITO/b30BaHUU [IOCTHKEHUM



HayKU WM TEeXHOJIOTHH [yiA JajbHENIIero pa3BUTHS UeJI0BEYECKOrOo
o0I11eCTBa;

TIPUMEHSTb pa3/MuHble Criocobbl paboThl ¢ uHMopManuel (HU3rUeCcKoro
COJIep)KaHUsl C  HCI0J/Ib30BaHWEM COBPEMEHHBIX  HMH(OPMALIMOHHBIX
TeXHOJIOTWM, TIPY 3TOM HMCIIOb30BaTh COBPEMeHHble MH(OPMAaIMOHHBIE
TeXHOJIOTUM JIJIsi TIOMCKA, IepepaboOTKU U TIpe[bsiBIeHUs] yueOHOU U
HaYYHO-TIONY/IIPHOM MH(OPMALIUH, CTPYKTYPUPOBAHHUSI U UHTEPIIpEeTaLin
WHpOPMAaLIMK, TIOJYYEeHHOM W3 pPa3/IMYHbIX WCTOYHHWKOB, KDUTHUECKU
aHa/IM3UPOBaTh  I[OJlyuyaeMyl0  WHQPOPMALMI0O W OLleHMBAaTh  eé
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWH, TaK U Ha OCHOBE
aHa/IM3a UCTOYHUKA WH(OpMaI[UH;

TIPOSIBJISITh OpraHM3alOHHbIE U T03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITEJILHOTO ~ TIPUOOpeTeHHsI HOBBIX 3HAaHWK B TIpoliecce
BBITIO/THEHHMSI IIPOEKTHBIX U yueOHO-HCC/IeJoBaTe/TbCKUX padoT;

paboTaTb B TpYyINIe C HCIOJHEHHEM Ppa3/IAYHBIX COLMAIBHBIX POJIeH,
TUIaHUPOBaTh PabOTy TpyMIbl, PaliMOHATIBLHO PACIIPeJesisTh JesiTe/TbHOCTh
B HECTaHJApPTHBIX CUTYalUsX, aZleKBaTHO OLI€HWBATb BKJAJ Ka)KIOTO W3
YUaCTHHUKOB TPYIIIbI B PellleHre pacCMaTpUBaeMoi MpoO/ieMbl;

TIPOSIBJISITE MOTHBALIMIO K OyayIrei podhecCHoHaIbHON AeITeTbHOCTH 110
CTeUaTbHOCTAM (PU3UKO-TEXHIUUECKOTO TIPOMUIIS.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KonuyecTBo yacos
No HaumeHoBaHMe pa3je/ioB U TeM J1eKTpoHHbIe (1{u¢poBbIe)
KonTposbHble | IIpakTHyeckue
n/n NporpamMMsbI Bcero obpa3oBare/ibHbIE peCypChl
padoThI paboThI
Pasgen 1. HAYUHBIN METO/] ITO3HAHWS ITPUPO/IGI
1.1 HayuHblii MeTO/|, TO3HaHUS TIPUPO/bI 6 1 https://resh.edu.ru/for-pupil
Wtoro no pa3zpeny 6
Pazpgen 2. MEXAHUKA
2.1 Kunematuka 22 1 1 https://lecta.ru/ucheniku
29 TnHamika 24 1 3 httDs'://Z.shkolkovo.onhne/free/
physics
2.3 Crartuka TBEpAOro Tena 6 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a0c10
bubmioTeka LJOK
24 3aKOHbI COXpaHeHUs B MeXaHUKe 19 1 1 https://m.edsoo.rw/f0a0c10
Wtoro no paspeny 71
Pazpgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKY/IIPHOKWHETHYECKOMH 17 1 1 bubmuoreka LIOK
' TeOpUU https://m.edsoo.ru/ff0a0c10
3.2 TepmoarHaMmuka. TerioBble MallvHbI 15 1 Bubmaorexa [IOK
https://m.edsoo.ru/ff0a0c10
3.3 ArperaTrHble COCTOSIHUS Bell[eCTBa. 4 bubmioreka LJOK
' da30BbIe TePeXO/Ib https://m.edsoo.ru/ff0a0c10



https://resh.edu.ru/for-pupil
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://2.shkolkovo.online/free/physics
https://2.shkolkovo.online/free/physics
https://lecta.ru/ucheniku

Ntoro no paspeny

36

Paspen 4. DJIEKTPOJIMHAMMUMKA

bubmioreka LIOK
4.1 OTIEKTPHHECKOe ro7Te 17 https://m.edsoo.ru/ff0a0c10
N . bubmioTteka LIOK
4.2 IToCcTOAHHBIN 3/1IeKTPUYECKUH TOK 14 2 hitps://m.edsoo.r/ff0a0c10
bubmoreka LIOK
4.3 TOKM B pasTHMUHbIX CpeAax 8 https://m.edsoo.ru/ff0a0c10
Wroro no pa3zpeny 39
Pasaen 5. ®DU3NUYECKUN ITIPAKTUKYM
5.1 dusnyecKui NpakTUKyM 7 7 https://lesson.edu.ru/03/07
Wtoro no paspeny 7
PesepBHoe Bpems 11 https://lesson.edu.ru/03/07
OBLIEE KOJIMYECTBO YACOB I1O0 170 16

[TPO'PAMME



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

11 K/TACC

Ko/muecTBo yacos JJIeKTPOHHBIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nm Kontposibabie | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pazpgen 1. OJIEKTPOJJUHAMUKA
1.1 MarnutHoe noJie 14 https://lesson.edu.ru/03/07
1.2 OJIeKTpPOMarHuTHast UHAYKLWS 13 1 https://lesson.edu.ru/03/07
Wtoro no pazpeny 27
Paspen 2. KOJIEBAHUSA 1 BOJ/IHBI
2.1 MexaHHuecKue KoaebaHust 10 https://lesson.edu.ru/03/07
2.2 DneKTpoMarHUTHBIe KojieOaHUsI 15 https://lesson.edu.ru/03/07
MexaHuuecKre 1 371eKTPOMarHUTHbIE
2.3 P 10 1 https://lesson.edu.ru/03/07
BOJTHBI
2.4 Onrtuka 25 1 https://lesson.edu.ru/03/07
Wroro no paspeny 60

Pa3sen 3. OCHOBBI CITEIIAJTIbHON TEOPYUM OTHOCHUTE/IbHOCTH

3.1 OcHoBel CTO 5 1 https://lesson.edu.ru/03/07
Uroro nio pasgeny 5
Pazgen 4. KBAHTOBAS ®NU3NKA
4.1 KopnyckynsipHO-BOTHOBOM Aiya/ini3m 15 https://lesson.edu.ru/03/07
4.2 ®du3uKa aToma 5 https://lesson.edu.ru/03/07
4.3 ®du3uKa aTOMHOI0 fA/ipa ¥ 371eMeHTapHbIX ) https://lesson.edu.ru/03/07



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

YaCTHI]

Utoro nio pasgeny

25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUWHA U ACTPO®U3UKH

5.1 D/ieMeHTbI aCTPOHOMUM U aCTPO(U3UKU 12 https://lesson.edu.ru/03/07
Ntoro no paspeny 12
Pa3zen 6. PU3NUYECKUN ITIPAKTUKYM
6.1 ®u3rUeCKU MPakKTUKyM 16 16 https://lesson.edu.ru/03/07
Wtoro no pazpeny 16
Pa3gen 7. OBOBIIAROIIEE IIOBTOPEHUE
Cucremarusanus 1 0000611eH1e
7.1 25:?2;1?00;?:iﬁi%ﬁ;i:;{ig:;g;ﬂ 15 https://lesson.edu.ru/03/07
r3yuyeHnu Kypca pusukuy 10 — 11 kaccos
Ntoro no pa3zpeny 15
PesepsHoe Bpems 10 https://lesson.edu.ru/03/07
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

ITIOYPOYHOE IVNTIAHNPOBAHUE

10 KJIACC
KonunuyecTBo uacos
No Mara
/i Tema ypoka Beero Kontposbhble | IIpakTuueckue S—
paboThI padoThI
1 ®usrka — pyHJameHTa/bHasi HayKa O 1
rnpupoje
) HayuHbIii MeTO/] T0O3HAHUSI U METO/IbI 1
rccaefioBaHus GHU3UUeCKUX SIBJIeHUM
OKCrepyuMeHT U Teopusi B TIpoLiecce
3 No3HaHus pupoAbl. HabmozeHve u 1
9KCTIePUMEHT B (H13UKe
4 Crioco6b1 n3MepeHust GU3NUYECKUX BeJTUUNH 1
5 AGcostoTHasi 1 OTHOCUTETbHAsI TTOTPEITHOCTH 1
r3MepeHul (pr3nuecKuX BeJIMUrH
6 BxopHast KOHTpo/bHas paboTa 1 1
7 Mexanuueckoe aBrxkeHre. CrcTeMa OTCUeTa. 1
8 CriocoObI OnMCaHus IBHKEHUSI. 1
9 TpaekTtopus. ITyTe. [lepemelrieHue. 1
10 PaBHOMepHOe NpsIMOJIMHeHHOe ABMXeHUe. 1
CKOpOoCTb. YpaBHeHUe ABWKEeHUSI.
1 Perienue 3azau no teme «PaBHOMepHOe 1
MPSIMOTMHEMHOE [IBU)KEHHE».
12 CrokeHue CKOpOCTeH. 1
13 Perenue 3azau o teme «CrokeHue 1
CKOpOCTeW».




14

MrHoBeHHas 1 CpegHsA CKOPOCTh.

Perienue 3azau o Teme «CpefHsist yTeBast

15
CKOpPOCTBb».

16 Yckopenue. [IBrKeHHUe C IOCTOSSHHBIM
YCKOPEeHUEM.
OripepiesieHrie KUHEMaTUYeCKUX

17 XapaKTepPUCTUK JBHKEHHs C TIOMOLLIBIO
rpauKoB.

18 Perrenuie 3ajau no teMe «/IBrxeHue c
TOCTOSIHHBIM YCKOpeHUeM».

19 [IBrKeHHe C TTIOCTOSIHHBbIM YCKOpeHHeM
CBOOO/THOTO TIaZIeHUS.
Peruenue 3azau ro teme «/IpuxeHnue c

20 MOCTOSIHHBIM yCKOpeHHeM CBOOOZHOT0
TaZieHus».
Perenuie 3ajau o reMe «/IBrxeHue c

21 TIOCTOSIHHBIM YCKOPEHHEM CBOOOHOTO
MageHus».
JlaboparopHast pabota Ne 1 «/3yueHue

22 JIBIKEHUS Tejla, OpPOIIeHHOT o
TOPH30HTAJIbHOY.

73 PaBHOMepHOe BMXKeHHe TOUKHU I10
OKPY’KHOCTH.

24 Perrenue 3azau no teme «/IBr>keHue TOUKU
10 OKPY>KHOCTH».

25 Kunemarrka abCcoJIFOTHO TBepZOTo Tefa.

26 Perenue 3azau ro teme «Kunematuka




TBEpPAOro Tea».

Pemmenue 3amau mo teMe «KnuHeMaTHKa TOUKH

27 Y TBEPZOrO TeJsax».

)8 KontponbHas pabora Ne 1 «KuHeMaTHKa
TOYKH M TBEPJOrO Tesa».

79 OcHOBHOe yTBepXJeHre MexaHuKu. Cuia.
Macca. Eaunuiia Maccel.

30 [TepBbIit 3akoH HbrOTOHA.

31 Btopoii 3akoH HeloTOHa.

32 [IpyHLMIT CynIepIrio3uLuu CUI.

33 JlabopatopHasi pabota Ne 2 «/3yueHue
JIBIDKEHUS TeJla TI0 OKPY>KHOCTH».

34 Pemenue 3azjau 1o Teme «BTopoii 3aKOH
HeroToHa»

35 Tpetuit 3akoH HbtoTOHa.

36 ['eoLieHTpUUECKas cuCTeMa OTCUeTa.

37 [IpyHLMIT OTHOCHUTEIBHOCTH ["anmuiies.
VHBapuaHTHbIE U OTHOCUTEJIbHbIE BEJTMUUHBI.

38 Pemienue 3amau mo TeMe «3aKOHBI HBFOTOHA».

39 Cwusbl B mpUpoje.

40 Cuiia TSDKeCTH M Cujla BCeMUPHOIO
TATOTEHUS.

41 Cua TsoKeCTU Ha pyTuX rjiaHeTax.

42 Peruienue 3azau ro teMme «3akoH BcemupHoro
TATOTEHUSI».

43 [TepBasg KocMHUUecKast CKOPOCTb.




Petienuvie 3a/ia4 I10 TeMe «HepBaﬂ

44 KOCMUUeCKasi CKOPOCTb».

45 Bec. HeBecomocCTs.

46 Hedopmaliusi U CUjibl yIPyrocTU. 3aKOH
I'yka.

47 Peruienue 3azau 1o temMe «Cuiibl yIIpyrocTH.
3akoH ['yka».

48 JlabopatopHasi pabota Ne 3 «/3mepeHue
JKeCTKOCTHU TNPY>KUHbBD».

49 Cuel TpeHus.

50 JIabopatopHasi paboTa Ned «V3mepeHue
K03((uLeHTa TPEHUS CKOJIbXKEHUS».

51 Perienue 3az1au 1o teMe «CuUibl TPEHUS».

52 KonTponbHas pabota Ne 2 «/[uHaMUKa».

53 VmmyibCc MaTepyanbHOM TOYKU. 3aKOH
COXpaHeHust UMITY/IbCa.

54 Pemenue 3amau o teMe «3aKOH COXPaHEHUS
HMMITY/TbCa».

o5 Perrenvie 3a1au 1o TeMe «3aKOH COXpaHeHUs
HUMITYJIbCa».

56 MexaHuueckasi paboTa ¥ MOIIIHOCTb CHJIBL.

=7 Perrenve 3azau o teme «MexaHuueckast
paboTa ¥ MOIIHOCTh CUJTBI».

58 OHeprus. KuHetuueckast sHeprusi.

=9 Perenue 3azau no teme «KuHetnuueckas

SHEPIrysd U €€ U3MEHEHHE».




PaboTa Cusbl TSHKeCTH U CUJIbI YIIPYTOCTH.

60
KoHcepBaTvBHbIe CUJIBI.

61 [ToTeH1anbHas SHePrys.

62 3aKOH COXpaHeHVs SHepruu B MexXaHUKe.
JlaboparopHast pabota Ne 5 «/3yueHue

63 3aKOHAa COXPaHeHHsI MeXaHUYeCKOU
SHEepryum».

64 Pabora cunbl Tsrotenus. IloTeHIManbHas
SHeprus B I10J1e TATOTeHUs.

65 Pemenue 3amau o teMe «3aKOH COXpPaHEHUS
5HEPryuy B MeXaHUKe».

66 Perrenvie 3a1au 1o TeMe «3aKOH COXpaHeHUs
SHEPryUy B MeXaHUKe».

67 OcCHOBHOe ypaBHeHHe IMHAMUKHU
BpalljaTe/IbHOr'O JBWKEeHUS.
3aKOH COXpaHeHUs] MOMeHTa UMITYJIbCa.

68 KuneTtnueckasi SHeprust abCOIFOTHO TBEP/OT0
TeJa, Bpalllaolerocsi BOKPYT HeMoABW)KHOM
OCH.
Perienue 3azau ro teme «/IriHamuka

69 Bpall[aTe/bHOT0 IBWKeHUst abCOJTFOTHO
TBepZAOro Tesa».
Perienvie 3aau no teMe «/IluHamuka

70 BpAII[aTe/IbHOTO [IBIKeHHsT abCOTFOTHO
TBEepZ0ro Tesa».

71 KonTponbHast paboTa Ne 3 «3aKOHBI

COXPaHEHUS B MEeXdHHUKEe».




72

PaBHOBecue Tei.

Pemienue 3a7au o Teme «PaBHOBecHe

73 TBepbIX TBEPABIX TeJI».
JlaboparopHast pabota Ne 6 «/3yueHue

74 paBHOBecHs TeJia TIo/1 JeHCTBreM
HECKOJIBKUX CHJD».

75 [aBneHnue. Y cjioBue paBHOBECHe XUIKOCTH.

76 [BrKeHue XUAKOCTU. YpaBHeHUe bepHy/m.

77 Pemenue 3amau o teme «I'uapomexaHuka.

78 OcHogHble nosioxxenuss MKT. Pa3mepsl
MOJIEKYJI.

79 Perienue 3azau 1o teMe « OCHOBHbIE
nosoxxeHuss MKT».

80 bpoyHOBCKOe BWXeHue.

81 Cuel B3auMogeucTsus Monekys1. CtpoeHue
ra3000pa3HbIX, )KUJKUX U TBEP/IbIX TeJl.

82 OcHoBHoe ypaBHeHre MKT rasos.

83 Peruienue 3azau 1o teMe «OCHOBHOe
ypaBHeHue MKT rasos».

84 TemniepaTypa U TerioBoe paBHOBeCHe.

a5 OripeziesieHre TeMIiepaTypbl. JHepPIrus
TeIJIOBOT'O JIBMYKEHUSI MOJIEKY/I.

86 V3mepeHue CKOpOCTel MOJIEKYJI rasa.

87 PerieHue 3az1au 1o TeMe «DHEprusi
TeIJIOBOT'O ABWYKEHUSI MOJIEKYJD».

88 YpaBHeHMe COCTOSIHUS UZeaslbHOrO rasa.




Petienuvie 3a/ia4 I10 TeMe <<YPaBHEHI/Ie

89 COCTOSIHUS U/lea/IbHOI'O rasa».

90 ["a3oBbIe 3aKOHBI.

91 Pertienne 3azjau o teme «I'a30Bble 3aKOHBI».
JIabopatopHasi pabota Ne 7

92 «DKCIepuMeHTa/IbHask poBepKa 3akoHa ['eli-
JIroccaka».
Perrenue 3aau no teme «OrnipesiesieHye

93 rapaMeTpoB rasa 1o rpajukam
H30IPOLIeCCOB».

94 KonTponbHas pabota Ne 4 «OCHOBBI
MOJIEKYISIPHO-KUHETUUECKOUN TeOpUn».

95 Hacpijennsiii nap. /laBieHue HaChIIEHHOTO
rapa.

96 BriaxkHoCTh BO3AyXa.

97 Perienue 3as1au o TeMe «HachbIiieHHbIH T1ap.
BiiaxxHOCTB BO3yXa».

98 CaoricTtBa xugkoctu. [loBepxHOCTHOE
HaTsDKeHue.

99 CmaurBaHue U HecMauuBaHue. Kanuisapsl.

100 Perienue 3az1au o teMe «CBOMCTBa
JKALKOCTH».

101 Kpucrannuueckuie v amopdHbIe Tesa.

102 BHyTpeHHsIs1 SHeprus.

103 PaboTa B TepMOAMHAMUKE.

104 Perrenue 3az1au no teme « BHyTpeHHss

sHeprus. Pabora».




®a30BbIe rnepexoasbl. YPaBHEHI/Ie TeIrjJiIoBOro

105
GanaHca.

106 Perienvie 3a1au 1o TeMe «YpaBHeHue
TEIyIOBOro OamaHca».

107 [TepBbIit 3aKOH TePMOJAUHAMUKU.

108 IIpuMeHeHue 11epBOro 3aKOHa
TepMOJWHAMMKH K pa3/IMUHbIM [IPOL[eCcCaM.

109 Pemenne 3azau 1o teme: «IlepBblit 3aKOH
TePMOJAVUHAMUKI».

110 BTopoii 3aKOH TepMOJUHAMUKH.

11 [TpyHLMIT e CTBUS TeI/IOBBIX JBUTaTe/Iel.
KII/[] TernyioBBIX ABUraTesIew.

112 Pemenue 3amau o teme «KIIJI TeryioBbix
JIBUraTtesien».

113 KontponbHast paborta Ne 5 «OcHOBbI
TePMOJUHAMUKI».
ONeKTpUYeCcKuy 3apsji U 3/1leMeHTapHble

114 YacCTULbl. 3aKOH COXpaHeHus
3JIeKTPUUeCKOro 3apsza.

115 3akoH KyisoHa.

116 Peruenue 3azau 1o teme «3akoH KynoHa».

117 bnv3kopencTBre U IeUCTBUE Ha PACCTOSIHUU.
DJIeKTpUYeCKoe T1oJie.

118 HarnpspkeHHOCTb 5/1eKTpUYeCcKOro IoJis.
CuiioBble IMHUM.

119 [Tose ToueuHoro 3apsizia ¥ 3apsyKeHHOI0

mapa. [IpyHLun cyrnepno3uLyu nose.




Petienuvie 3a/ia4 I10 TeMe <<HaHpH)KEHHOCTB

120 371eKTprAYeCcKOoro 1oss. [IpuHomn
CyTepIio3ULuM ToJiei».

11 [IpOBOHYKY Y JU3NIEKTPUKY B
3/1eKTPOCTaTUYeCKOM I10J1e.

129 [ToTeH1ManbHas SHEPrus 3aps’KeHHOrO Tesa
B OJJHOPOJHOM 3/IEKTPOCTaTUUECKOM I10JI€.

123 [ToTeH1Man 3/1€eKTPOCTaTUUECKOr0 MOJIS U
Pa3HOCTb NTOTEHLUAIOB.
CBsI3b MeXX/ly HarpsyKeHHOCTBIO

124 3J1eKTPUYECKOr0 I10J151 ¥ Pa3HOCTbIO
MOTeHL1a/I0B. DKBUIOTEHLIUa/IbHbIe
TIOBEPXHOCTH.
Perienue 3azau ro teme «IloteHmanbHas

125 SHEeprus 3/1eKTPOCTaTUUYeCKOro MOJIA.
Pa3HOCTBL MOTEHLIUATOBY.

126 OJIEKTPOEeMKOCTb. ETMHULIBI
snekTpoeMKocTU. KoHzieHcaTop.

127 OHeprus 3apsKeHHOr0 KOHZleHcaTopa.
[IpumeHeHrie KOHIEHCATOPOB.

178 Peluienue 3az1au 1o TeMe «371€KTPOEMKOCTb.
OHeprus 3apsyKeHHOr0 KOHZIeHCaTopar.

129 Perienue 3az1au 110 TeMe «371eKTPOCTAaTHKA».

130 KonTposnbHas pabota Neb 110 Teme
«DNeKTPOCTAaTUKA».

131 OnekTpruueckui ToK. Cuia Toka.

132 3akoH Oma /11 yyacTKa Lielu.




ConpoTuBreHue.

Peruienue 3azau ro teme «3akoH Oma jjist

133
y4JacTKa LieTu».

134 OuekTpuyeckue nemnu. [locnegoBaresbHoe U
rapasuie/ibHOe COeJJMHeHre MTPOBOJHUKOB.

135 PemeHuie 3a/1au 110 TeMe «3eKTpUYeCKHe
Lerm».

136 Perienuie 3afjau 1o TeMe «JjieKTpUYeCKHe
LHernm».
JlaboparopHast pabota Ne8

137 «ITocseoBaTe/ibHOE U TapasieibHOe
coe/IMHeHUe MPOBOJHUKOB.

138 PaboTa ¥ MOIITHOCTb TIOCTOSTHHOT'O TOKa.

139 Pernienue 3aja4 1o Teme «Pabota u
MOILHOCTb ITOCTOSIHHOT'O TOKa».

140 OJIEKTPOIBMXKYILIAs CUJIa.

141 3akoH Oma /1/1sl IOJIHOM LienH.
JlabopatopHasi pabota Ne 9 «/3mepeHue

142 O/C v BHYTpeHHero COrpoTUB/IeHUS
HWCTOYHHUKA TOKa».

143 Perienue 3az1au 1o TeMe: «3aKOHbI
TIOCTOSTHHOT'O TOKa».

144 KonTpospHast pabota Ne 7 «3aKoHbI
TIOCTOSIHHOTO TOKa».
O/eKTpruyecKast MpOBOJAUMOCTb Pa3/IMYHbIX

145 BeI[eCTB. JJIEKTPOHHAs TTPOBOIUMOCTh

MeTaJ/lJIOB.




146

3aBUCUMOCTb COTIPOTUBIIEHHS TIPOBOJHUKA
oT Temriepatypbl. CBepXIIPOBOJUMOCTb.

147

BJ'IEKTPI/I‘—IE‘CKI/Iﬁ TOK B ITOJTYTIDOBOJAHHKAX.
CobcTBeHHas U MpruMeCHas IIpOBOAUMOCTD.

148

ONeKTpUYeCKUM TOK yepe3 KOHTaKT
TIOJIyIIPOBO/IHMKOB C Pa3HbIM THUIIOM
MIPOBOAUMOCTHU. TpPaH3UCTOPBI.

149

O/eKTpUUeCcKuil TOK B BaKyyMe.
OJeKTpOHHO-/TyueBast TpyOKa.
O/NeKTpUYeCKuM TOK B rasax.

150

ONeKTpUUYeCcKU TOK B )KUJKOCTSIX. 3aKOH
3/1IeKTPOJIM3a.

151

ONeKTpUUYeCKU TOK B rasax.
HecamocTosiTe/TbHBINA U CaMOCTOATE/ILHbBIN
pa3psapl. [1na3zma.

152

Pemenue 3aziau 1o TeMe «3NeKTpUYECKUN
TOK B pa3/IMuHbIX cpejax». CaMoCToATe/IbHas
pabora.

153

dusnyeCcKui NMpakTUKyM 110 TeMe
"V3mMepeHre yCKOpeHUsi CBOOOIHOTO
rnajeHus".

154

®usnyecKuii MpakTUKyM I10 TeMe

" ccnenoBanre 3aBUCUMOCTU CUT
YIIPYTOCTH, BO3HUKAIOLLIUX B [IPY>KUHE U
pe3nHoBOM 06pa3sije, OT uX Aedopmarun’.

155

®dusnyeckuii NpakTUKyM 1o TeMe "V3yueHue
M30XOPHOTO Mporiecca”.

156

du3nuecKuil MPaKTUKYM 110 TeMe




"MI3MepeHue y1e/TbHOM TeryIoéMKOCTH".

®Du3NuUeCKUi MPaKTUKYM 110 TeMe
"M3mepeHure abCOTFOTHOM BIaKHOCTH

157
BO3/lyXa M OL|eHKa MacChbl I1apoB B
roMelneHun".

158 dusnyeckuii mpakTUkyM 1o teMe "IIpoBepka
ypaBHeHUsI COCTOSIHUS UZlealbHOro rasa'.

159 ®u3nUeCcKuil MpakTUKYM TI0 TeMe
"HabntozmeHue siekrposiza.

160 O06o011IeHMe U cCUCTeMaTH3alis 3HAHUH 110
TeMme "KuHemaTuka".

161 O06o006111eHre ¥ cCTeMaTH3alysl 3HaHUH 110
Teme "[IuHamMuKa".

162 O06o0111eHMEe U CHCTeMAaTH3al|s 3HAHUH 110
TeMe "CTaTHKa TBepZoro tena".

163 O0o00611IeHre ¥ CCTeMaTH3alUsl 3HaHUH 110
TeMe "3aKOHbI COXpaHeHUsl B MeXaHuKe".
O600111eHMe U cHCTeMaTH3al|sl 3HaHUH 110

164 TeMe "OCHOBBI MOJIEKY/ISIPHOKMHETUUECKOM
Teopuu'.

165 WToroBasi KOHTpoJIbHasi paboTa 3a Kypc 10
KJlacca.

166 O0o00611eHre ¥ cCTeMaTH3alUsT 3HaHUH T10
TeMe "TepmoguHaMuka. TerioBble MallMHb!"
O0o006111eHre ¥ cCTeMaTH3alysl 3HaHUH 110

167 TeMe "ArperatHble COCTOSIHUS Bell[eCTBa.

®az0BbIe epexob!"




168 O6o00111eHMe U cHCTeMaTH3al|s 3HaHUH 110 1
TeMe "DneKTpuueckoe mose"
169 O06o011IeHMe U CUCTeMaTH3al|s 3HAHUH 110 1
TeMe "[10CTOSIHHBIN 3/1eKTPUYeCKUM TOK"
170 O0o006111eHre ¥ cCTeMaTH3alMsT 3HaHUH 110 1
Teme ""TOKM B pa3/iMuHbIX cpenax”
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 K/TACC

KosimuecTBo uacos

No Jara
/m Tema ypoka Beero KontpoibHabie | IlpakTHueckue e —
paboThI paboThI
B3aumopencTBre MOCTOSHHBIX MarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTtHoe moiJie. 1
['unore3a Amriepa
BekTop MarHUTHOM UHAYKLMU. [IpuHLIUT
2 CyTepIio3ULIMM MarHUTHBIX noJied. JINHUu 1
MarHUTHOM UHIYKLUU
3 MarsuTHoe 11071e [IPOBOJHUKA C TOKOM. OTIbIT 1
Jpcrena
4 Cuna Awmriepa, eé HarnpaB/ieHHe U MOAY/Ib 1
Pemmenwue 3amau 1
6 [IpumeHeHuve 3aK0Ha Amriepa. 1
OneKkTpor3MepUTesbHbIe TIPUOOPbI
Cuna JlopeHua, eé HarnpaB/ieHHWe U MOAY/Ib.
7 [IBy>KeHMe 3apsHKeHHOM YaCTHLbI B 1
OZJHOPOJIHOM MarHWTHOM I10J1e
Perienue 3agau 1
PaboTa cusbl JIopeHiia 1
10 Pemmenue 3amau 1
1 MarsuTHoe 11071e B BelecTBe. 1
®deppoMarHeTuKy, rapa- v JuaMarHeTUKU
1 OcHOBHbIe CBOMCTBA (peppOMarHeTHKOB. 1
[TprumMeHeHre eppOMarHeTUKOB




13 Perienue 3aziau 1o Teme "MarHuTtHoe moJjie” 1
ellleHre 3a7a4 1o TeMe "MarsHurHoe nose

14 P b "M " 1

15 SIBneHve 371eKTPOMarHUTHOW MHAYKLIUU. 1
[ToTok BeKTOpa MarHUTHOM MHAYKLWAN

16 3/4C nHAyKLIMH 1

17 3aKOH 3/IeKTPOMarHUTHOW UHJYKLIUA 1
®dapajes

18 Buxpesoe snekrpuyeckoe 1iose. Toku Pyko 1

19 3/4C MHAYKLMU B ABWKYLLUXCS [IPOBOJHUKAX 1

20 Pemenue 3amau 1

21 [IpaBuio JleHua 1

2 WNupykTrBHOCTL. KaTylika MHIYKTUBHOCTH B 1
LIeNU MMOCTOSTHHOT'O TOKa

73 Asnenne camouHaykuuu. 3/1C 1
CaMOMHAYKLMU

24 OHeprusi MarHUTHOTO MOJIs1 KATYIIKH C TOKOM. 1
OJIEKTPOMAarHUTHOe T10j1e

25 Pemmenwue 3amau 1

%6 O06o006111eHre ¥ ccTeMaTH3alysl 3HaHUH T10 1
TeMme "DNeKTpogrHaMUKa"

57 KoHTpospHast paboTa o teme 1
"DJleKTpoAuHaMuUKa"

)8 KonebartenbHas cuctema. CBoOOIHbIE 1
KosnebaHus1. "'apMoHUUYecKre KoyieOaHus

79 KuHemaTnyeckoe 1 IvHaMHU4eCcKoe ONMCaHue 1

KosebaTebHbBIX JBHKEHUM




SHepFETI/I‘JECKOE OIHMCdHHUe. BLIBOA
AWMHaMHUUeCKOro OrmmCaHruda rapMOHUYECKUX

30 N
KosiebaHM U3 UX SHePreTUUecKoro u
KMHEMaTH4YeCcKoro OMmUCcaHust

31 Awmmuutyga u dasa KosebaHui
[Tepuop 1 yacToTa KoJsiebanuid. ITepros
MaJibIX CBOOO/HBIX KOJIe0aHUIM

32 MareMaThuyecKoro MasaTHuka. Ilepuos
CBOOOTHBIX KOTe0aHUI TIPY>KUHHOTO
MasiTHUKa

33 3aryxaroiue kKonebanus. BoIHYX/[eHHbIe
KonebaHus1. Pe3oHaHC

34 ABTOKONIE0AHMS

35 Pemmenue 3amau

36 Ypok-koHbepeH1us "MexaHUueckue
KosiebaHUsl B My3bIKalbHbIX MHCTpyMeHTax"

37 O06o0111eHMe U CHCTeMaTH3al|s 3HAHUH 110
Teme "MexaHUueckue KoebaHus"

38 OneKTpoMarHuTHbIE KojieOaHMs.
KosebarenbHbIi KOHTYD
®opmysa TomcoHa. CBSI3b aMIUIUTY bl

39 3apsi/ia KOHZeHCaTopa C aMIUIUTY/I0M CUJIBI
TOKa B KosiebaTesTlbHOM KOHTYpe

40 3aKOH COXpaHeHHsI SHEPIUU B H/lea/lbHOM
KosiebaTesTbHOM KOHTYpe

41 3aryxarolfie 3/1eKTPOMarHUTHbIE KOJle0aHus.

BbIHy)K,ZLEHHbIe 3JIEKTPOMAIHUTHLIE




KoJ1e0aHus

ITepemeHHBIM TOK. Pe3ncTop u KOHZeHCcaTop B

42 Liey [IepeMeHHOr 0 ToKa

43 Kary1ika WHyKTHBHOCTH B LIeNA
TIepeMeHHOr 0 TOKa

44 3akoH Oma /7151 5/1eKTPUUeCKOm Liernu
TIepeMeHHOr 0 TOKa
MOILHOCTB ITlepeMeHHOr0 TOKa.

45 AMIIMTYHOE U JeMCTBYIOLee 3HauUeHne
CHU/bI TOKA Y HarpsDKeHUsI

46 Pe30oHaHC B 3/1eKTpHUYeCKOH 1]eTr

47 Pemienue 3amau
N peanbHbIA TpaHchopmaTop. ITpon3BoACTBO,

48 nepeZiaua v otpebieHre 371eKTPUIeCKON
SHepruv
OKOJIOTUUeCKUe PHUCKU MPU ITPOU3BO/CTBE

49 371eKTpo3Hepruu. KysbTypa Ucro/b30BaHus
3/IeKTPO3HEPTYH B TIOBCEJHEBHOM >KHU3HU

50 Peruienue 3azmau

51 Perienue 3azau

52 O06o00111eHMEe U CHCTeMAaTH3al|s 3HAHUH 110
TeMe "DJiIeKTpOMarHUTHbIe KoyieOaHus"

53 MexaHuyeckue BOJIHbI. XapaKTepUCTUKU
MeXaHWYeCKHX BOJIH

54 CBolicTBa MeXaHUYeCKUX BOJTH

55 3ByK. XapaKTepUCTUKHU 3ByKa

56 NHudpa3Byk u ynbTpa3Byk. [llymoBoe




3arpsi3HeHHe OKpY»Karollei cpe/ibl

57

Pemenue 3amau

58

OneKTpOMarHUTHbIe BOHLL. V3nyyeHue
3/1eKTPOMarHUTHBIX BOJTH

59

BHEPI‘HH 3JIEKTPOMArHUTHBIX BOJIH. CBoiicTBa
3JIEKTPOMATrHHUTHBIX BOJTH

60

ITTkaa 3/1eKTpPOMarHUTHBIX BOJIH.
ITprMeHeHre 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITy

61

[TpUHIUTIBI paJJUOCBSI3U U TeJIeBU/IeHHS.
Pagonokaiusi. 31eKTpoMarHuTHoOe
3arpsi3HeHHe OKpY Karolllei cpe/ibl

62

KonTponbHas pabota 1o Teme "KosiebaHus u
BOJIHBI"

63

CgerT. 3aKOH NPSIMOJIMHENHOT O
pacripocTpaHeHus CBeTa

64

PerieHue 3a/jau Ha MPUMeHeHHe 3aKOHa
MIPSIMOJIMHEMHOTO PacrpoCTPaHeHUsI CBeTa

65

Otpakenue cBeta. [110cKoe 3epKaro.
Cdepuueckoe 3epKaio

66

I[Tpenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHTeJIbHBIN [T0Ka3aTeb PeIOM/IeHHUs.
[TonHoe BHyTpeHHee OTpakeHue.
ITpesenbHBIN YroJl IOJTHOIO BHYTPEHHET O
OTpakeHus

67

Pernienue 3d/ld4 Ha IIPpUMEHEHKE 3aKOHOB
OTPpa’>Ke€HUW U TIpeJIOMJIEHUA CBETa




Xof nyueit B ipu3me. Jlucriepcusi cBeta.

68 .
CnoxHblIil coctaB 6esoro ceta. Liget

69 JInn3bl. POKYCHOE pacCTOssHUe U OITUYecKast
Cu/1a JIMH3bI

70 [TocTpoeHue n300paykeHU B IMH3aX U UX
cucTeMax. YBeMueHue JIMH3bI
Perrenvie 3ajau Ha mocTpoeHue

71 1300pa’keHui, TI0/TyYaeMbIX C TIOMOILBIO
JIVH3

72 ['na3 kak ornthueckasi cuctemMa

73 Pemenne 3azmau. Ipesenbl mpUMeHUMOCTU
reoMeTpUUYeCKOr ONTUKH

74 CKOpOCTB CBeTa ¥ MeTO/Ibl ee U3MepeHusl

75 Hduvcrniepcus ceseta

76 NurepdepeHius cBeTa

77 KorepeHTHbIe HCTOUHUKH. Y CJIOBUS
HabJTFOZIeHNsT MaKCMMYMOB Y MUHUMYMOB

78 Pemienue 3agau

79 [TpumeHeHre MHTep(hepeHH

80 Oudpakius cBeta

81 OudpakiioHHas peléTKa. Y cJioBUe
HabJTF0/IeHus! T/IaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

a3 ITonepeyHOCTHL CBETOBBIX BOJIH. [Tonsipru3anus
cBeTa

84 Pemenue 3amau




85 CBeTOBbI€ SIB/IEHUS B IPUPO/Ie 1

86 O06o0111eHMe U cCUCTeMaTH3al|s 3HAHUH 110 i
teme "OmnTHka"

87 KonTtponbHas pabora o Teme «OmnTHKa» 1
['paHuLIbI TPUMEHUMOCTH K/1aCCUYeCKOoM

88 MeXaHUKU. 3aKOHBI 3/IeKTPOAUHAMUKHA U 1
TIPUHLUIT OTHOCUTETbHOCTH

89 [Toctynatsl crieljuaabHON TEOPUU 1
OTHOCUTE/IbHOCTU
[TpocTpaHCTBEHHO-BPEMEHHOW UHTEepPBall.
[Tpeobpa3oBanus JlopeHiia. Y cjioBre

90 MPUUYUHHOCTU. OTHOCUTE/TLHOCTD 1
O/THOBDPEMEHHOCTHU. 3aMe/i/ieHlie BpeMeHU U
COKpalleHUe JIJTUHbI

91 OHeprusi U UMIYJIbC PeIsITUBACTCKON 1
YaCTHULbI

90 CBsi3b MaccChl C SHeprueil U UMIMYJ/IbCOM 1
PEeISTUBHUCTCKOW YaCTHULbl. DHEPTHUs TOKOS

93 PaBHOBecHoOe TerioBoe Usjy4yeHue 1

94 3aKkoH cMellleHUs BrHa 1

95 ['unote3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprusi U UMNYJibC (HOTOHA 1

97 ®oto3ddext. OneiTel A. I'. CToseToBa. 1
3akoHbl poTo3ddekTa

98 YpaBHeHue JiiHIITeMHA A1 poTo3ddekTa. 1
"KpacHas rpanuiia” ¢poroaddekra

99 NaBnenue ceeta. OmnbiThl I1. H. JIebenera 1




100

BoJ/iHOBBIE CBOMCTBA HacTuL

Bonnel ge bpoiing. [JnvHa BosHbl fe bpoins

101 Y pa3Mepbl 00/1aCTH JIOKaI3alin
JIBIDKYIL[ENCST YaCTHUL[bI

102 KopmycKynsipHO-BO/THOBOH /iyanu3m

103 Ivdpakius 3/1eKTPOHOB Ha KpHCTaliax
Crierurika M3MepeHHii B MUKPOMUPE.

104 CooTHoLLIeHHs Heorpee/1éHHOCTeN
[etizenbepra

105 Perienuve rpaduueckux 3azau

106 PerteHvie pacuéTHbIX 3a7ia4

107 KonTponbHast paboTa 1o Temam: "OCHOBBI
CTO", "KopryCcKy/1s5pHO-BOJIHOBOU [iyanu3m"

108 OrbITBI 110 UCC/IeJOBAHUIO CTPOEHMS aTOMa.
[TnanetapHas mozens atoMa Pesepdopga

109 [Toctynate! bopa

110 Buggl criekTpoB. CrieKTp ypOBHe# SHepruu
aToma BOZ0poJia

11 CrioHTaHHOe U BBIHYK[|€HHOE U3/lyueHue
cBeTa

112 Jlazep
HyknouHast Mmojienb sijpa ['eiizenOepra-

113 WBaneHKo. 3apsi 1 MacCOBOE YMCIIO sApa.
N3oTtomnbl. Palno0akKTUBHOCTD

114 3aKOH paJuoakTHUBHOro pacraza. CBolcTBa

HWOHU3UDYIOLIEro U3/IyUeHMUsl. Businue
pPagHO0aKTHUBHOCTH Hd KUBbI€ OPIrdHU3MBEI.




Ho3umeTpus

115

OHeprus CBsI3U HYK/IOHOB B sifipe. 1epHble
cusnel. [ledekT Macchl sipa. inepHble
peakuyu. finepHblie peakTopbl. [Ipo6siembl
yTIpaBJIsieMOro TepMOsIIePHOIO CHHTe3a.
OKooruueckye acrneKkThbl pa3BUTHS SIZIePHOU
SHepreTUKu

116

MeTo/bl perucTpalLuuy U UCcael0BaHUs
37IeMeHTapHbIX yacTul. PyH/1aMeHTa/IbHbIe
B3aMMO/IeCTBUs. baproHbI, Me30HbI 1
nentoHbl. [IpeacraBnenure o CTaHaapTHOM
Mozenu. KBapk-ritooHHast MoJie/nb a[pOHOB

117

®dusuka 3a npegenamu CTaHZAPTHON MOZE/IH.
TémHas MaTepysi U TEMHasi SHeprusl.
EnvHCcTBO M3MuecKoi KapTUHbI MUpa

118

JTarbl pasBUTHsA aCTPOHOMUU. 3HaUeHUe
aCTPOHOMHUU

119

[TpMeHUMOCTh 3aKOHOB (DU3UKU /1JIs1
00BsICHEHUS IPUPOIbI KOCMUYECKUX
00BeKTOB. MeTOo/Ibl aCTPOHOMHYECKHUX
HCCIeI0BaHUH

120

COBpEMEHHBIe OIITHYeCKHe Te/IeCKOIIbI,
paanoTe/1eCKOIIbI, BHeaTMOC(bepHaH
dCTPOHOMMUA

121

Bup 3Bé3gHoro Heba. Co3Be3us, spKUe
3BE3/Ibl, TJIAHETHI, UX BUJJUMOE JABMKEHUe

122

ComnneuHas cuctema. ConHue. ComHeuHast
aKTUBHOCTh. MIcTOuHUK 3Heprun CoJsHIa 1




3BE3]

123

3BE3/bl, UX OCHOBHbIE XapaKTePUCTUKHU.
uarpamma "crieKTpasbHbIA KJ/acc —
CBETUMOCTB"

124

3Be3/Ibl I7IaBHOM MOC/IeJ0OBaTeTbHOCTU

125

BnyTpeHHee cTpoeHue 3B&371. COBpeMeHHbIe
rpeCcTaB/IeHKs O IPOMCXOXKIEHUN U
sBo/rOLMM CoJIHLIA U 3BE3[]. DTarbl )XU3HU
3BE3]

126

Mneunsiii [Tyt — Hatua ["anaktrka. Turribl
rajakTuk. YépHble ObIPbI B siJpaxX rajakTuK

127

Bcenennas. Paciimpenve Beenennon. 3akoH
Xab66ma. Teopust bosbiioro B3pbiBa.
PenvkToBOE M3nyueHue

128

MacirabHasi CTpyKTypa BcesieHHOM.
MertaranakTuka

129

HeperéHHbie po61eMbl aCTPOHOMUH

130

®u3nyecKuil MpakTUKyM T10 TeMe
"MccneqoBaHre MarHUTHOTO MOJIS
MOCTOSIHHBIX MarHUTOB" unu "WcciienoBaHue
CBOWCTB (peppOMarHeTUKOB" WIn
"NccnenoBaHue JelCTBUS TOCTOSSHHOTO
MarHuTa Ha paMKy C TOKOM"

131

®dusnyeckKuii NpakTUKyM I10 TeMe
"N3mepenue cunbl Amrepa" uim "V3yueHuve
3aBUCUMOCTH CUJ/IbI AMIiepa OT CHJ/IbI TOKA"
umn "OnpeeeHMe MarHUTHOW MHYKLIMU Ha
OCHOBEe HU3MepeHus CU/Ibl Amriepa”




132

®u3nuecKuil NpakTUKYM T10 TeMe
"UccnenoBaHue siBjieHUs1 37IEKTPOMarHUTHOM
vHAYKUUK" uiK "OnpefeneHye UHAYKLUA
BUXPEBOr0 MarHUTHOTO oJisg"

133

®u3rueCcKuil NPakTUKYM T10 TeMe
"UccnenoBanue siBeHUs CAaMOUHAYKLIUKA"
v "COopKa Mo/ie/siu 3/1IeKTPOMarHUTHOT O
reseparopa"

134

dusnyeCcKui NpakTUKyM I10 TeMe
"Vi3mepeHue rieprosia CBOOOJHBIX KoiebaHui
HUTSIHOT'O U MPY>KUHHOI'O MassTHUKOB"

135

®usnyecKuii MpakTUKyM T10 TeMe
"IIpeobpa3oBaHe YHEPTUH B ITPYKUHHOM
MasiTHUKe"

136

®dusnyecKuii NpakTUKyM I10 TeMe
"UccnenoBaHye repeMeHHOT0 TOKa uepe3
10C/1e/I0BaTe/IbHO COe/IMHEHHbIE
KOH/IeHCATop, KaTyILIKY U pe3uCcTop’ Win
"WccnenoBaHure paboThl MCTOUHHUKOB CBeTa B
Lieru nepeMeHHoro Toka"

137

®usnyecKui NpakTUKyM 1o TeMe "V3yueHue
rapamMeTpoB 3BYKOBOM BOJIHBI"

138

®u3nyecKuil MpakTUKyM I10 TeMe
"M3mepeHue 1ioKasaTeJsisi IpeIOM/IeHUS
creka" umu "TlonyueHue n300pa>keHus B
CHUCTEMe U3 MJI0CKOTO 3epKasia U JTUH3bI"

139

®u3nueCcKuil NpakTUKYM T10 TeMe
"UccnenoBaHue 3aBUCMMOCTU (POKYCHOTO




paccTosiHusA OT BelecTBa (Ha mpuMepe
KUIKUX MUH3)" uin "M3MepeHure (OKYCHOTO
pacCTOSIHUS pacCerBaroLIUX JIUH3"

140

du3nuecKuil MPakTUKyM 110 TeMe
"Habsmomenuve audpakiyu, uHTephepeHLnu
Y ToJIsipyU3aLnuu ceeta”

141

du3nUecKuil MPakKTUKYM 110 TeMe
"OnpepesieHUe UMITY/IbCa U SHEPryuu
PeJIATUBUCTCKUX YacTul] (1o ¢ororpadusm
TPEKOB 3aps’KeHHbIX YaCTHUL] B MAarHUTHOM
nose)"

142

®usnyecKuii MpakTUKyM T10 TeMe
"N3mepeHue NocTosiHHOM [1/1aHKa Ha OCHOBe
ucciaenoBanusi hoto3addekra” umm
"WccnemoBaHve 3aBUCHMMOCTH CUJIbI TOKA
yepes3 CBEeTOAUO/ OT HarpssKeHus "

143

®u3nuecKuil NpakTUKYM TI0 TeMe
"HcceoBaHue CrieKTpa pa3pesKeHHOro
aTOMapHOro BOJOPO/a U U3MepeHue
roctosiHHOM Puybepra"

144

®uU3rUeCKU NPaKTUKYM T10 TeMe
"HccnenoBaHue paioaKTUBHOTO GoHa C
WCII0JIb30BaHUEM Jio3uMeTpa” ui "V3yueHue
rorionieHus 6eTa-4acTHI] aTFOMUHHEM"

145

®u3UYeCKUH MTPAKTUKYM 110 TEMe
"Habnrogenus 3B€31HOr0 Heba
HEBOOPY)KEHHBIM I'J1a30M C UCIO0J/Ib30BaHUEM
KOMITBIOTEPHBIX TIPUIOXKEHUH 15t
OTIpe/ieIeHusI TT0JI0YKEHHUsT HeOeCHbBIX




00BeKTOB Ha KOHKPETHYIO /IaTy: OCHOBHbIE
co3Be3ausi CeBepHOTO TMOYIIApUs U SIPKUe
3Bé3/b1" 1M "HabmrojeHus B Te/1eCcKorl
JIyHBbl, TIJIaHET, TYMaHHOCTeHN U 3BE3JHBIX
CKOTIeHui"

146

O06o00111eHME U cUCTeMaTH3alMs 3HaHui. Posib
(hbM3UKU U aCTPOHOMUU B SKOHOMUUECKOM,
TEeXHOJIOTUUeCKOH, COL[MaJTbHOM U 3TUUeCKOn
cdepax fesaTeTbHOCTH YesloBeKa

147

O06o0111eHMe U cucTeMaTH3alys 3HaHu#. Posib
1 MecTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOU Hay4YHOM KapTHHe Mupa

148

O06o00611eHre ¥ ccTeMaTH3alys 3HaHu. Postb
(busmyeckoit Teopuu B (HOPMUPOBAHUU
Tripe/iCTaB/eHuH 0 (U3NUeCKoi KapTuHe MUpa,
MecTo (hHU3MUeCKOi KapTUHBI MUpa B 00IIeM
psily COBPeMEeHHBIX eCTeCTBEHHO-HayUHBIX
rpe/iCTaB/IeHUM O NIPUPOJe

149

O06006111eH1e ¥ cUCTeMaTH3alysl 3HaHUH 110
TeMe "KuHeMaTuka"

150

O06o0111eHMEe U CUCTeMaTH3al|s 3HAHUH 110
Teme "KuHematuka"

151

O06o006111eHre ¥ cCTeMaTH3alysl 3HaHUH T10
Teme "TuHamMuka"

152

O06o00111eHMEe U CHCTeMAaTH3al|s 3HAHUH 110
Teme "CraTuKa TBepAoro tesia"

153

O06o006111eHre ¥ CCTeMaTH3alys 3HaHUH 110
TeMe "3aKOHbI COXpaHeHUs B MeXaHUKe"




154

O600111eHMe U cUCTeMaTH3al|sl 3HaHUH 110
TeMe "OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOMN
Teopun”

155

O06o00111eHME U CUCTeMAaTH3al|s 3HAHUH 110
Teme "TepmogrHamuka. TerioBble MalliviHbI"

156

O06o00611IeH1e ¥ CCTeMaTH3alUsl 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUSA Bell[eCTBa.
®da30Bble nepexozb”

157

O06o00611eHre ¥ cCTeMaTH3alys 3HaHUH 110
TeMe "DeKTpuueckoe mose"

158

O06006111eH1e ¥ crUCTeMaTH3alysl 3HaHUH T10
TeMe "[10CTOSIHHBIN 3/1eKTPUUECKHM TOK"

159

O06o0111eHMe U CUCTeMAaTH3al[|s 3HAHUH 110
TeMe "TOKM B pa3/MuHbIX cpejax"

160

O06o006111eHre ¥ cCTeMaTH3alysl 3HaHUH T10
TeMme "MarHuTHoe mnose"

161

Pe3epBHbIi ypok. O60011IeHHE U
crcTeMaTr3alus 3HaHUM 110 Teme
"OneKTpoMarHiTHasi UHAyKOus"

162

Pe3epBHbIii ypok. Obo61eHve 1
crUCTeMaTHU3aLys 3HAaHUH 110 TeMe
"MexaHuyeckue KojebaHus"

163

Pe3epBHbIi ypok. O0001IIeHE U
cucTeMaTu3alys 3HaHUM 110 TeMe
"DJIeKTPOMarHUTHLIE KoJjlebaHus"

164

Pe3epBHbIi ypok. O60011IeHHE U
CHCTeMaTH3al[ysl 3HaHUM 110 Teme
"MexaHuueckue 1 3JIeKTPOMarHUTHbIe




BOJIHBI"

Pe3sepBHbIil ypok. O6001IeHHE U

165 .
CHUCTeMaTH3alUs 3HaHWM 110 Teme "OnTuka'

A\l

Pe3epBHbIi ypok. O0001IIeHE U
166 crCTeMaTH3al[ys 3HaHUM 110 Teme "OCHOBBI
CTO"

Pe3epBHbIi ypok. O60011IeHE U
167 crcTeMaTr3alus 3HaHUM 110 TemMe
"KoprnycKynsipHO-BOTHOBOM Ayaiu3m"

Pe3sepBHbIil ypok. O6061IeHHE U
168 cucTeMaTtr3anus 3HaHu 1o teme "dusuka
aroma"

Pe3epBHbIi ypok. O0001IIeHE U
169 CcHCTeMaTH3al[ys 3HaHUM 110 TemMe "PH3nKa
aTOMHOTO Si/ipa Y 3/IeMeHTapHbBIX YacTuLl"

Pe3epBHbIi ypok. O60611IeH e U
170 CHCTeMaTH3al[ys 3HaHUM 10 Teme " D/1eMeHTbI
acTpopu3rKu"

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

170

16




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

dusuka, 10 knacc/ I'.A. Mskuies, b.b. byxosues, H.H. CoTtckuii; oz pef,.
H.A. TlapdenTreBoii - M. : [IpocBeltieHue.
®usuka, 11 knacc/ I'.f. Makumes, b.b. byxosnes, B.M. HUapyrun; no peg.

H.A. ITapdenTreBoii - M. : [IpocBelijeHue.

METOINYECKHWE MATEPHUAJIbI VI YUUTEJIA

C6opHuK 3aau 1o ¢usvke asist 10-11 kmaccos, A.T1. PeimkeBuy - M. : [Ipoda.

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku

https://videouroki.net/



