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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tporpamma mo ¢u3nke 6a30BOr0 YpPOBHS Ha YpPOBHe CpeiHero ooIero
obpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKeHWM W TpeOOBaHWM K pe3y/abTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM ITPOrpamMMbl, TpezacTaBieHHbIX B PI'OC
COO, a Takxke c yuétom deaepanbHON paboueil TMMpPOrpaMMbl BOCIIUTAHUS U
KOHIIETIIUK TIperofiaBanus ydyeOHoro mnpeamera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3alusax Poccurickon depnepanuy, peanu3yoLnX OCHOBHBIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CojgepxaHve mporpaMMbl Mo (U3MKe HarpaBieHO Ha GOpMHUpOBaHHe
eCTeCTBEHHO-HayYHOH KapTWHBI Mupa oOyuarormuxcsi 10-11 KmaccoB mipu
oOyueHuHn ux ¢usrKe Ha 6a30BOM ypOBHe Ha OCHOBE CHCTEMHO-ZeSTe/TbHOCTHOTO
noaxoga. IIporpamma 1o ¢usuke cootBercTByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMUHOCTHBIM, TMpPEeJMETHbIM M MeTarpeJMeTHbIM pe3y/bTaTam
oOyueHHsi, a TaK)Ke YUHMTbIBaeT HeOOXOJUMOCTb peanu3al[ii MeXIPeAMETHbIX
cBsi3ed (U3MKM C eCcTeCTBeHHO-HAayUYHbIMM y4eOHBIMU TIpeAMeTaMH. B Heit
OTIpeiesIIIOTCS OCHOBHBIE 1le/T U3yueHWs (U3UKU Ha YPOBHe cpejHero oOIero
oOpa3oBaHUsl, TJIaHUPyeMble pe3y/bTaTbl OCBOeHHUsI Kypca (PU3MKU: JTUUHOCTHBIE,
MeTarnpeMeTHbIe, peZiMeTHbIe (Ha 0A30BOM ypOBHE).

[Tporpamma mno (u3suKe BKIHOUAeT:

e T[UIaHUpyeMble pe3y/bTaThl OCBOEHHUs Kypca PU3uKy Ha 6a30BOM ypOBHE, B

TOM UHCJIe TIpe]MeTHbBIE Pe3y/IbTaThl 110 T'oJjlaM 00yUueHus;

e copepXaHue yueOHOro rpeaMerta «dDusmKa» 10 rogaMm 06ydeHusl.

dusmKka Kak Hayka O HaubOosee OOIMX 3aKOHaX TIPUPO/bI, BBICTyTasi B
KauecTBe yueOHOTro mpejiMeTa B IIIKOJIe, BHOCUT CYII|eCTBeHHbIM BK/IaJ B CUCTEMY
3HaHUH 00 OKpy»KarorieM mupe. I1IKombHBIN Kypc GU3UKHA — CUCTeMOO0Opa3yOIIHiA
JJIsT eCTeCTBeHHO-HaYUHBIX YueOHBIX TIPeIMeTOB, TTOCKOJ/IBLKY (hH3UUecKre 3aKOHBI
7e)KaT B OCHOBe TIPOLIECCOB U SIBJIEHWM, M3ydaeMbIX XuMUel, Ouomoruen,
¢dbusmueckold reorpadueldd W acTpoHOMMeM. Vcrionb3oBaHMe U aKTHBHOE
rnpuMeHeHUe  (U3NUeCKUX 3HAHUK  OrpejenseT XapakTep MW pa3BUTHe
pa3HOOOpa3HbIX TEeXHOMIOTUM B cdepe >SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TO/ly4yeHUs HOBbIX MaTepuajioB C 3a/laHHbIMU CBOWCTBAaMHU U JIPYTHUX.
N3yyeHne (QU3MKU BHOCHUT OCHOBHOM BK/aZ, B ()OPMHDOBaHHWE eCTECTBEHHO-
HayYyHOW KapTHHBI MHpa OO0yuaronuxcs, B (OpMHPOBaHHE YMEHHUH MPUMEHSThH
HayUYHBIA MeTO/] TI03HAHUSI ITPH BBITTOJTHEHUY MU YUeOHBIX UCC/IeJOBaHUN.

B ocHOBYy Kypca GH3UKH /i1 YPOBHSA CpeAHero oOIrero oOpa3oBaHUs
MOJIOKEH P, UZAeW, KOTOpble MOXXHO pacCMaTpuBaTh KakK TMPUHLMIIBI €ero
TOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIETCSI JIOTMYeCKU
3aBepIIEHHBIM, OH COJEeP)KUT MaTepuasa U3 BCeX paszie/ioB (PU3MKHU, BKIKOUYAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPEMEHHOM (DHU3UKHU.

Hoes eeHepanuzayuu. B COOTBeTCTBUMM C Heill maTepuan Kypca (U3UKU
00beMHEH BOKpPYr (u3WuyecKUx Teopuil. Bexyiium B Kypce sIB/seTCs
(¢opMypoBaHUe Tpe/CTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelecTBe U
roJie.

Hoes eymanumapusayuu. Eé peanusanusi mipejrnosnaraeT WCIO/Jb30BaHUe
rYMaHUTapHOr0 MOTeHIMana (U3NYecKo HayKd, OCMBIC/IEHUE CBSI3W Pa3BUTHS
¢usukM Cc pasBuTMeM 00IlecTBa, a TakKkKe C MHPOBO33peHUYECKHMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOIeMaMHu.

Hoess npuknaoHoli  HanpaseneHHocmu. Kypc ¢u3uku  mipejrnosnaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUM
V3yYeHHbIX TeOPUH U 3aKOHOB.

Hoesa »skonozusayuu peanusyeTcsi MOCPeACTBOM BBeJEHUSI 3/IEMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX 3KOJIOTHUYeCKUM MpoOsieMaM COBPEMEHHOCTH,
KOTODbIe CBsi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJIOTWM, a Takke OOCYXAeHus
npobJ/ieM paloHaIbHOTO PHPOAOIO/Ib30BAHMS U 9KOI0rMYecKoi 6e30MmacHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (pU3MKKM Ha ypOBHe cpeJHero o0iero
obpa3oBanus SBASAIOTCS (pusnueckue Teopuu ((popmMHUpOBaHKE TIpe[CTaBIeHUN O
CTPYKTYype MOCTpPOeHus1 (U3NYeCcKOl Teopuu, poyr (yH/laMeHTa/lbHbIX 3aKOHOB U
NDUHLIMIIOB B  COBPEMEHHbIX MpeJCTaB/leHUsIX O T[pupoje, TpaHULIAX
MPUMEHUMOCTU TeOpWM, [Jisi ONUCaHHSl eCTeCTBeHHO-HAyUHbIX SIBJI€HUN U
TPOLIECCOB).

CurcTeMHO-/1esTe/IbHOCTHBIN MOAXO0J B Kypce (PU3MKK peanu3yercs Mpex[e
BCETO 3a CYET OpraHu3aliy 3KCIIepUMEeHTa/bHOW [JesiTe/IbHOCTU O00yJaroluXCs.
Ons  6a3oBoro ypoBHsA Kypca (U3MKKM — 3TO UCIO/Ab30BaHUWE CUCTEMBI
(bpoHTaNBHBIX KpPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHbIX pabor,
KOTOpble B Tporpamme 1o ¢u3vke o0ObeJuHEHbI B OOIIMI CIMCOK YUeHUYeCKuX
TIPaKTUYECKUX paboT. BhizieieHre B yKa3aHHOM IepeuHe 1abopaTopHBIX pabor,
MPOBOAUMBIX  /I/Ii  KOHTPOJSi M  OLIeHKHM, OCYILeCTB/sIeTCSl  yyaCTHUKaMHu
oOpa3oBaTe/bHOTO TIpollecca WCXOAsS U3 0COOeHHOCTeM TUTaHUPOBaHUS U
ocHalleHusi KabuHera ¢usuku. Ilpu 3TOoM obecrieuriBaeTCsi  OBJafieHUe
o0yyaroIMMUCsT YMEHUsIMH TIPOBOJUTb KOCBEHHbIe M3MepeHus, WCC/ie[joBaHUs
3aBUCMMOCTe (PU3MUeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB I10 TIPOBEpKe
TIpe//I0)KeHHbIX THUTOTe3.

Bosbllioe BHHMMaHWe y/esieTCsl PpeLIeHWI0 PacyéTHbIX U KaueCTBEHHBIX
3agau. Ilpy sTom [/ pacuéTHBIX 3a/lay MMPUOPUTETOM SIB/ISIOTCS 3a/aud C SIBHO
3a/]laHHOM (PU3MUUECKOU MO/Ie/TbIO, TO3BOJISIIOLLIYE IPUMEHSTh U3yUYeHHbIe 3aKOHBI U



3aKOHOMEpPHOCTUA KaK W3 OJIHOTO pa3fiesia Kypca, Tak W WHTETPUPYs 3HAHWS U3
pa3HbIX pa3zenoB. [/ KaueCTBeHHBIX 3a/jau TIPUOPUTETOM SIB/ISIFOTCS 3a/laHusl Ha
00BsICHEHWE TIPOTeKaHUs1 (PU3NUYECKUX SIBJIEHMM U TPOLIECCOB B OKPY’KaloIleu
’KU3HU, TpeOyrome BbIOOpa (U3NUECKOW MOJeNnd MJIi CUTyallMd TIPaKTUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootrBerctBuM ¢ TpeboBanusmu PIr'OC COO K MarepuaabHO-
TeXHUUEeCKOMY obecrieueHWt0 yueOGHOro Tipoijecca 0a30Bbiii ypoBeHb Kypca
GbHU3MKK Ha ypoBHE cpeiHero obirero o6pa3oBaHus JOJDKEH U3yUaThCs B YC/IOBHUSX
TpeIMeTHOr0 KabuHeTa (U3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOWHeTa
TIpeIMeTOB eCTeCTBeHHO-Hay4YHOTo LuKaa. B kabuHeTe (M3UKU [O/DKHO OBbITH
HeobxonuMoe JlabopaTopHoe 000py/0OBaHUWe [/ BBIMOJHEHUS] YKa3aHHBIX B
rporpaMme 1o Gu3HKe yUeHHUYeCKHX MPaKTHUeCKUX paboT W IeMOHCTpAI[MOHHOE
obopyioBaHUe.

HNemoHcTpallMoHHOe 0060pyZoBaHue (OpMUpPyeTCs B COOTBETCTBUU C
IIPUHIIATIOM MHWHHMA/IbHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT IIOCTAHOBKY
TIEePEeUHC/IEHHBIX B TIporpaMme 10 (GU3MKe K/IFOUEeBBbIX JeMOHCTPALHA /s
WCC/IeJOBAaHUST ~ W3yYaeMbIX sIBJIEHUW W TPOLIECCOB, OMIMUPUYECKUX U
dbyHaMeHTa/IbHbIX 3aKOHOB, UX TeXHUUYECKUX TTPUMeHeHUH.

JlabopaTopHoe 06o0py/0oBaHHe /i1 YUYe€HWUYECKHX T[IpaKTUUeCcKux paboT
dbopMupyeTcss B BHle TeMaTHUYeCKMX KOMITJIEKTOB W 00ecTieurBaeTcsi B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuaroimuxcs. TemaTuueckrde KOMILIEKTHI
nabopaTopHoro 000py0BaHHs MAO/DKHBI OBITH TTOCTPOEHBI Ha KOMIUIEKCHOM
WICTI0/Tb30BaHWM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
H3MEepHUTe/IbHBIX CUCTEM B BU/le ITU(POBBIX TabopaTopHii.

OCHOBHBIMHU Te/IIMU U3y4eHust (U3UKHU B 0011IeM 00pa30BaHUM SIBISIFOTCS:

e (QopmHupOBaHHe HHTepeca M CTpem/ieHUsi O00yduaroluxcs K HaydyHOMY
W3yUYEeHUI0 TIPUPOJbI, Pa3BUTHE WX WMHTE/UIEKTYyaJbHbIX W TBOPUYECKUX
CII0COOHOCTel;

e pa3BUTHE TIPeJCTAB/IEHN 0 HAYYHOM MeTO/ie TIO3HaHUS ¥ (pOpMHpOBaHUe
HCCITeJOBATE/TbCKOTO OTHOIIIEHHUS K OKPY KAFOIINM SIBJIEHHUSIM;

e (QopmupoBaHHe HAyUYHOTO MHMPOBO33DEHHMsS KakK pe3y/bTaTa H3y4YeHUs
OCHOB CTPOeHMsI MaTepuu U QyHAaMeHTaTbHBIX 3aKOHOB (PU3UKY;

e (QopmupoBaHHe yMeHMM OOBSICHATH SIBJIEHUS C UCIOAb30BaHUEM
bu3MUecKUX 3HAHUM U HayUHBIX /10Ka3aTe/bCTB;

e (QopmupoBaHUe TpeACTaB/IeHUN O POMM (PU3UKA AJi Pa3BUTHS APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

ITocTkeHWe 3THX Llefied 00ecIieurBaeTCsl pellleHreM CeAyIOIUX 3ajad B

niporiecce u3yueHus Kypca (hM3UKW Ha YPOBHe Cpe/iHero 0011jero obpa3oBaHus:



e TmpuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  0o0mUX  (U3NUECKHUX
3aKOHOMEpHOCTSIX, 3aKOHax, TeOpHsIX, BKJTFOYast MeXaHUKY,
MOJIEKYJIIDHYIO  (DU3WKY, 3/7€KTPOJVMHAaMUKY, KBaHTOBYI (U3UKY H
3JIeMeHTbI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TpPUMEHSATb TeopeTUUeCKue 3HaHusl IS
o0bsicHeHUsT (PU3MUECKUX SBAEHWW B TIpUpoie W JJis TIPUHSTHUSA
TIPAaKTUYECKUX PellleHU B OBCe/[HeBHOM YKU3HU;

e OCBOEHHMe CIOCOOOB pellleHUsI pa3/MyHbIX 3a7ay C SBHO 3a/laHHOU
dbu3nuecko Mofenblo, 3a/ay, T0/pa3yMeBaloOIUX CaMOCTOsTeTbHOe
co3JjaHve (pu3nUecKor MoZieiv, afieKBaTHOU YC/IOBUSIM 3a/lauy;

e TOHWMaHWe (PU3NUYECKUX OCHOB U TPHUHIIUIIOB JAEMCTBUSI TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTHUYECKUX MPOLIECCOB, WX BIUSHUS Ha OKPY>KaIOLIYHO
cpeny;

e OBJa/leHHe MeTOJAMU CaMOCTOSITE/IbHOTO TJIAHUPOBaHUSI U TPOBeJEHUs
(bur3UUeCcKuX 3KCIepUMEHTOB, aHaju3a M UHTepripeTaluu WHGOpMaLUu,
oripeiesieHUsT IOCTOBEPHOCTH TI0JTyUeHHOTO pe3y/ibTaTa;

e CO3JjaHUe YCJIOBUM /il pa3BUTHsI YMEHUM MPOEKTHO-UCC/Ie[j0BaTeTbCKOM,
TBOPYECKOU [1eATe/IbHOCTH.

Ha wu3yuenue ¢u3mky (6a30BBI ypOBeHb) Ha ypOBHe cCpeaHero o0iiero
obpa3oBanus otBoauTCsA 136 yacoB: B 10 Knacce — 68 yacoB (2 uaca B HeJjeni0), B
11 knacce — 68 uacoB (2 uaca B HeJle/i0).

[lpegnaraemeiii B miporpamMme 10 (u3uKe TiepeueHb J/abOpPAaTOPHBIX U
MIPAaKTUUeCKUX paboT sB/seTCs pPeKOMeHJOBAaHHBIM, YyuWTesb JejlaeT BbIOOP
ripoBefieHUss 1ab0OpaTOpHBIX pabOT U OIBITOB C YYETOM WHAWBUAYaTbHBIX
ocobeHHOCTeN 00yyJaroIXCS.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. ®usuka ¥ MeTOAbI HAYUYHOI'0 [TI03HAHUA

®usuka — Hayka o npupoge. HayuHble mMeTOAbl MO3HAHUS OKPY’Karollero
Mupa. Poib 3KCnepuMeHTa W TeOpMM B MpoOLiecce TI03HAHWSI TIPHUPOJBI.
OKCrepuMeHT B (hH3UKe.

MopenvpoBaHue (PU3NUeCKUX sIBJIeHWM U mpolieccoB. HayuHble TuUmNoTe3bl.
du3nueckre 3aKOHbI U TeOpHHU. ['paHuLIbl TIPUMEHUMOCTH (PHU3UUEeCKHUX 3aKOHOB.
[IpyHLMIT COOTBETCTBUS.

Ponb ¥ MecTo GU3MKU B (POPMUPOBAHUM COBPEMEHHOW HayYHOW KapTHUHBI
MHpa, B MPAaKTUUYECKOU [1eATe/IbHOCTU JIFOZeM.

LlemoHcmpayuu

AnHanoroBele ¥ I1[U(pPOBBIE UW3MEPHUTE/NIbHBIE TIPUOOPHI, KOMITbIOTEPHBIE
JIaTYMKHU.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHuueckoe BwKeHHe. OTHOCHUTENHHOCTb MeXaHUUeCKOTO JIBVKEHMUS.
Cucrema otcuéta. TpaekTopus.

[TepemeliieHre, CKOpPOCTb (CpefiHsIsI CKOPOCTb, MTIHOBEHHasi CKOPOCTb) U
YCKOpEeHWe MaTepHa/IbHOM TOUKH, WX IPOEKI[Md Ha OCH CHUCTEMbI KOOp/HHAT.
CroxkeHue repeMellleHUI U C/I0’KeHUe CKOPOCTel.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelWHoe [ABWkeHue. ['paduku
3aBUCUMOCTA KOODJWHAT, CKODOCTU, YCKOPeHUs, MyTH U TepeMelleHus
MaTepuanbHON TOUKH OT BpEMEHH.

CBo0Oo/iHOe TIaZieHre. Y CKopeHre CBOOOIHOTO Ta/|eHusl.

KpuBonuHeiiHoe  fBW>KeHWe. [IBWoKeHMe  MarepuaZbHOW TOUKU  TIO
OKDY’>KHOCTH C TIOCTOSIHHOM TI0 MO/Iy/TF0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHelHast
cKopocTh. [Tepros 1 yactoTta obparrieHusi. LleHTpocTpeMuTe/IbHOE YCKOPEHHE.

TexHUueckre yCTPOWCTBAa M TIPAaKTUUYeCKOe TIpUMeHeHHe: CIUA0MeTp,
JIBIDKeHHe CHapsiZIOB, LielHble U peMEHHbIe Tiepeiau.

LlemoHcmpayuu

Mogenb CUCTEMBI OTCUETA, W/UTIOCTPALUS KUHEMAaTHUECKHUX XapaKTePUCTHK
JTBIDKEHUS.

ITpeobpa3oBaHue ABW)KEHUH C UCITOTb30BAHUEM TTPOCTHIX MEXaHH3MOB.

[TageHuie Tesl B BO3/yXe U B pa3pe)KeHHOM TMPOCTPAHCTRe.

HabOmoneHre ABWKEHHWS Tesa, OPOIIEeHHOTO TIOfA YIJIOM K TOPH30HTY H
TOPHU30HTABHO.



3MepeHue ycKopeHUsi CBOOOAHOTO Ta/IeHHSI.

HamnpasiieHre CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEPHOTO [IBW)KEHHUS C LeJIbI0 OIpefie/ieHHsi MICHOBEHHOU
CKOPOCTH.

VccmenoBaHrve COOTHOLIEHUS MeEXAY IYyTSAMM, NPOWJEHHBIMH TeJI0M 3a
1oc/iefioBaTe/lbHble  paBHble TIPOMEXYTKA BpEeMEeHM I[IpU PaBHOYCKOPEHHOM
[BIKEHWH C HaYa/IbHOM CKOPOCTBIO, PABHOU HYJIHO.

V3yueHrie IBW>KeHUS 1IapUKa B BA3KOU >KUIKOCTH.

3yueHue ABW>KeHUs Tesa, OpOIlIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Tpunuun  otHocutTensHOCTU  ['amunes.  [lepBbii  3akoH — HbroToHa.
WHepraibHble CUCTeMbI OTCUETa.

Macca tena. Cusa. IlpuHiun cyneprio3uuuu cui. Bropou 3akoH HbroTOHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuit 3akoH Hbl0TOHA /17191 MaTepraibHbIX TOYEK.

3aKOH BCeMUpHOro TaroteHus. Cuna TsokecTtd. IlepBasg KocMuueckas
CKOpOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Byl TpeHus (TOKOs1, CKOMbXeHus1, KaueHusi). Cuia TpeHusi. Cyxoe
TpeHre. Cuia TpeHUs! CKOJIbXKEHUS U Cu/a TpeHusl NokKosi. KosdduiyeHT TpeHus.
Cwua cornpoTHuB/IeHUs TIPU JABMKEHUU TeJsla B XKUJKOCTU WU/ rase.

[TocTynartenbHOe U BpalljaTe/ibHOe /IBU)KeHHe abCo/MI0THO TBEPOTO Tea.

MoMeHT Cuabl OTHOCUTENBHO OCU BpaljeHus. [lneuo cunbl. YcioBus
paBHOBeCHs TBEPAOIO Tesa.

TexHUuyeckre yCTPOUCTBA W TIPAaKTUUECKOe TMpHUMeHeHWe: TMOALIUITHUKY,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHve WHepLIUMU.

CpaBHeHre MacC B3aUMOZEMCTBYIOIIUX TeJl.

Btopou 3akoH HbloTOHa.

V3mepeHue cuJl.

CrioxeHue CUJL.

3aBUCUMOCTb CUJIBI YIIPYTOCTU OT AiehopMaLivu.

HeecomocTs. Bec Tesa 1ipyu yCKOpeHHOM MOAbEME U MaJeHUMU.

CpaBHeHVe CUJT TPeHUS TT0KOS, KaUeHUs U CKOJIbXKEeHUSI.

Ycnosus paBHOBecusi TBEPOro Tesia. Buzibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

M3yueHue ABW>KeHUs: OpycKa 10 HaKJIOHHOM TJIOCKOCTH.



WccnepoBanve 3aBUCUMOCTUA CWJT YIIPYTOCTH, BO3HUKAKOLMX B IPYXKHWHE U
pe3uHOBOM o0pa3ije, OT UX AeopMariii.

WccnenoBaHve yclIOBUM paBHOBeCHUs TBEPAOro Teld, HMEIOIIero och
BpalL[eHHs].

Tema 3. 3aKOHbI COXpAHEHUS 8 MEXAHUKe

WmnynbCc MaTepuasbHOW TOUKU (Tesa), CUCTeMbl MaTepUabHbIX TOUEK.
VMnynibC Cuibl U U3MEHeHWe UMITYJ/ibCa Tejad. 3aKOH COXpaHeHWs WMILYJIbCa.
PeakTuBHOe [IBUKeHUe.

PaboTa cuibl. MOII[HOCTD CHUJIBI.

KuHeTnueckasi SHeprusi MmaTepuasbHOW TOuku. TeopemMa 00 W3MeHeHUU
KWHETHUYeCKOW SHEepruu.

IToTeHumansHas SHeprus. [ToTeHuManbHas SHeprus YIIPYyro
neOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[Ma/ibHAas  3Heprusi Teia  BOIM3M
TOBEPXHOCTU 3eMJIN.

[loTeHUManbHBIe M HENOTEeHLYajibHble  CUJIBL CBs3b  paboThl
HeIOTeHMalbHbIX CUJI C W3MEHeHVWeM MeXaHWYeCKOW 3HepPruu CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCKre yCTPOMCTBA M TMpaKTUUeCKoe MPUMEHEeHHe: BOJOMET, KOIEp,
TIPYKVHHBIN [TUCTOJIET, IBW)KEHNEe pakerT.

Lemoncmpayuu

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTHBHOe [IBU)XeHUe.

[Tepexop MOTeHIMATLHOM SHEPTUU B KWHETUUECKYI0 U 00paTHO.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombi

N3yueHrie abCOMIOTHO HEYIIPYroro yAapa C TOMOILIbI0 ABYX OJWHAKOBBIX
HUTSIHBIX MassTHUKOB.

UccnenoBaHue cBsi3u pabOThI CUIbI C M3MeHEHWeM MeXaHW4YeCKOW SHepruu
TeJla Ha [IpUMepe pacTsKeHUs1 pe3MHOBOIO XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHeMu4ecKol meopuu

OCHOBHBIE TIOJIOXKEHUS] MOJIEKY/IIPHO-KUHETUUEeCKOM TeOPUH M UX OIbITHOE
obocHoBaHue. BbpoyHoBckoe [gBwkeHue. [uddysusa. XapakTep ABWKEHUS WU
B3aMMO/IeMCTBUSI YaCTHI| BellleCTBa. Mojield CTPOeHUsI Ta30B, >XUAKOCTeW U
TBEPABIX Tel U 00bsICHEeHNe CBOMCTB BelljecTBa Ha OCHOBe 3TUX Mo/jesiell. Macca u
pa3mepsl MosekyJ1. KosmmuectBo BewjectBa. [loctosgsHHas ABorazpo.

TenioBoe paBHOBecue. Temriepatypa u eé usMmepenue. lllkana Temmeparyp
Lenbcus.



Mogens ugeanbHoro ra3a. OCHOBHOe  ypaBHEHHE  MOJIEKYJISIPHO-
KUHEeTUYeCKOW Teopvy WeanbHOro ras3a. AOcCo/oTHasi TemriepaTypa Kak mepa
cpefHell KWHeTMYeCKOW SHepruu TeIIOBOTO [BMXXeHWs uacTul] rasza. lllkana
temriepaTyp KenbBuHa. I'a30Bble 3akOHbI. YpaBHeHMe MeH/eneeBa—KianeipoHa.
3akoH [danbToHa. M3omporiecchl B HeaJbHOM Ta3e C MOCTOSHHBIM KOTAYeCTBOM
BeljecTBa. ['paduueckoe mpejcTaB/ieHrWe W30MPOLECCOB: M30TepMa, M30X0pa,
n3o0apa.

TexHWyecKue yCTPOWCTBA M TPaKTUYECKOe TpUMEHeHue: TepMOMeTD,
GapomeTp.

Lemoucmpayuu

OnbIThl, JOKasbIBarlolllie [UWCKPETHOE CTPOeHHe BellecTBa, (ortorpaduu
MOJIeKY/I OpraHMUeCKUX COeJUHEHUI.

OnbIThI TI0 AU Y31 XKUAKOCTEN U ra3oB.

Mojenb 6pOYHOBCKOTO ABW>KEHUSI.

Mogens ornibiTa LTepHa.

OnbITHI, Jl0Ka3bIBatoIII1ie CylLL|eCTBOBaHUe Me>XXMOJIEKYJIIPHOTO
B3aUMOJZEHCTBUSI.

Mogesnb, WTIOCTPUPYIOIIIast IPUPOAY AaBJ/ieHHs Ta3a Ha CTEHKH COCYy/a.

OnbIThl, WUTIOCTPUPYIOIME ypaBHEHUE COCTOSIHWS WJeaJbHOTO rasa,
V30MPOLECCHI.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombi

OmnpegeneHre Macchl BO3ZlyXa B K/IaCCHOM KOMHAaTe Ha OCHOBe WM3MepeHui
00BEMa KOMHATHI, ZIaB/IeHUsl ¥ TeMriepaTyphl BO3/[yXa B Heil.

WccnenoBaHre 3aBUCMMOCTH MeX/ly TlapaMeTpaMU COCTOSIHHMSI pa3pe’KeHHOT0
rasa.

Tema 2. OcHoébl mepMOOUHAMUKU

TepMoarHaMUuecKkasi cucTeMa. BHYTpeHHsIsi SHeprusi TepMoJMHaMU4ecKon
cucTeMbl U CcrIoco0bl eé u3meHeHusi. KoruecTBo TerioTsl U pabota. BHyTpeHHsIs
HeprUss ~ OJHOAaTOMHOTO  HJea/ibHOTO  rasa. Bwujabl  Terionepeauu:
TEeTUIONPOBOIHOCTh, KOHBEKI[US, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh BelljeCTBa.
KosuecTBO TeTIOThI TIPU TeTionepeaye.

[Tonsitrue 06 azuabatHoMm mpotiecce. IlepBbIii 3aKOH TePMOJWHAMMKH.
[IpyuMeHeHre TepBOTO 3aKOHa TEePMOJWHAMHKH K H3omporieccaM. I'pacduueckas
VMHTeprpeTalys paboThI rasa.

BTopoii 3ak0H TepmoiuHaMUKWA. HeobpaTMOCTh MpoLieccoB B PUPO/Ie.

TersioBble  MamwmHbl.  [IpUHIUMOBI  [eHCTBUS ~ TEIUIOBBIX  MallWH.
[Ipeobpa3oBaHusi 3HePrUM B TeIUIOBbIX MammHax. Ko3adduieHT mone3Horo
JeiictBus TervioBod MammmHbl. Llukn KapHo u ero ko3dduiiveHT T0Jie3HOTOo
JercTBUsl. DKOJ/IoTHYecKre pob/ieMbl TeTI09HePreTUKH.



TexHUuyeCcKHWe YCTPOMCTBA W TNPAKTAYECKOe TMpPUMEHEeHHe: [IBUraTelib
BHYTPEHHET0 CropaHusi, ObITOBOM XOMOAW/IbHUK, KOHAULIMOHED.

Lemoncmpayuu

3MeHeHHe BHYTpEHHEM SHEpPTUM Tejla TPH COBEPIIEeHWH padOThI: BbLIET
npoOKy 13 OyTBIIKK TI07 [IeHCTBHEM CKAaTOTO BO3/[yXa, HarpeBaHue 3¢upa B
JIaTyHHOU TPyOKe myTéM TpeHus (BUAe0AeMOHCTpaLKs).

i3MeHeHWe BHYTPEeHHEeH SHepryu (TemriepaTyphl) Tesa Mpy Tersionepeaue.

OnpIT 10 aAWabaTHOMY pacCHIMpeHWI0 Bo3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mojenv napoBoii TypOUHbBI, IBUTaTe s BHYTPEHHETr0 CropaHusi, peaKTHBHOTO
JIBUTaTesl.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

V3mepeHue ynenbHOU TeMIOEMKOCTH.

Tema 3. AzpecamHbie cocmosiHusi eeujecmea. dazoeble nepexoobl

[TapooOpa3oBaHue U KoH/jleHcalus. VicrapeHue v KureHue. AOCO/MIOTHas U
OTHOCWTeNbHAasl BJI&XKHOCTb BO34yXa. HacellleHHbIM Map. Yge/ibHas TeryioTa
napoo6pa3oBaHus. 3aBUCUMOCTb TeMIIePaTyphbl KUTIEHUS OT /IaB/IeHUsI.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tesla. AHU30TPOIUSI CBOMCTB
KpUcTtayioB. JKuzakve kKpucraunbl. CoBpeMeHHble Marepuasbl. IlnaBieHve u
KpUCTas/Iu3alus. Y aeabHas TerioTa tuiaBiaeHus. Cybmmarusi.

YpaBHeHue TeryioBoro bamaHca.

TexHuyeckre yCTPOMCTBA Y MNPAKTAUYECKOe T[PUMeHeHue: TUTPOMeTp W
TICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUM T0JIyYeHHs] COBPEMEHHbIX MaTeprasioB, B
TOM YMCJ/Ie HaHOMaTepuasaoB, U HAHOTEXHOJIOTUMU.

Lemoncmpayuu

CBOUCTBa HACBILEHHBIX MAPOB.

KuneHnue ripy OHWKeHHOM [1aBJIEHUM.

Crioco0bI M3MepeHUsT BIIayKHOCTH.

HabJttojeHre HarpeBaHuys 1 T/IaB/IeHUS] KPUCTA/TMUECKOTO BeIlleCTBa.

[eMOHCTpaLusi KpUCTaI0B.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

3MepeHrie OTHOCUTE/ILHOM BIQXXKHOCTH BO3/yXa.

Pa3pen 4. dnekTpoaguHaMuKa
Tema 1. Dnekmpocmamuka
OJileKTpu3alldsi Tesl. OJIeKTpUueCcKud 3apsii. [IBa Bua 3/1eKTpHUUYECKHX
3apsifoB. [IpOBOJHMKM, AWSNEKTPUKU M TIOAYNPOBOAHUKW. 3aKOH COXpaHeHWs
57IEKTPUYECKOro 3apsizia.
B3aumogelictBue 3apsifioB. 3akoH KynoHa. ToueuHbIl 3/1eKTpUYeCKUn 3apsi.
OJiekTpruueckoe mosie. HanpsokéHHOCTb — 3/IeKTPUUECKOro  1ojif.  IIpuHiun



CyNeprno3vLIiA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cunm  3nekTpocTtathueckoro  mnonas.  IloteHiman.  PasHocTh
roTeHranoB. [IpOBOAHVMKM W [U3JIEKTPUKKA B 3JIEKTPOCTAaTUUYECKOM IIOJIe.
dvsnekTprueckasi MPOHULAeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsKeHHOr0 KOHIeHcaTopa.

TexHUUyeCcKre YCTPOMCTBA WM MPAKTAUECKOe MpPUMEHEeHHe: 3JIeKTPOCKOT,
3JIEKTPOMETpP, JJeKTpOCTaThUecKasl 3alluTa, 3a3eM/eHHe 3eKTPOIpubopoB,
KOH/ZIEHCATOP, KOMMPOBAJIbHBIN arrapar, CTPYUHBIM TIPUHTEP.

Lemoncmpayuu

Y CTpOUCTBO M MPUHLIMIT [IeUCTBUS 3/IEKTPOMeETpa.

B3avMogencTBre Ha31eKTPU30BaHHBIX TeJl.

OJIeKTpHUUeCKOe 1oJie 3apSKEHHBIX TeJl.

[IpOBOJHUKHU B 3/IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpOCTaThueCcKast 3aluTa.

[V3neKTprKYU B 3/1EKTPOCTaTUYECKOM MOJIe.

3aBUCHMMOCTb  3JIEKTPOEMKOCTM IIJIOCKOTO KOHJeHcaTopa OT IUIOLIagv
T/IaCTHH, PACCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOM TTPOHUI[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombi

V3mepeHue 371eKTPOEMKOCTU KOHZEHCaTopa.

Tema 2. ITocmosiHHblll 31eKmpuyeckuil mok. Toku e paznuuHbix cpedax

ONeKTpUUeCKUA TOK. YCJIOBUS CYLeCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Wcrounuku Toka. Cria Toka. [1oCTOssHHBIN TOK.

Harnpsbkenuve. 3akoH Oma i1 ydyacTKa LieTiu.

OJIEKTpUUYECKOe COMNPOTUBJIEHUE. YleJIbHOE COMNPOTUBJIEHWE BeleCTBa.
ITocnemoBaTenbHOe, Napasie/ibHOe, CMeLlaHHOe COoejMHeHUe IIPOBOJHUKOB.

Pabota 9ssmekTpyuyeckoro ToKa. 3akoH /[Dkoyns—JleHrja. MoOIIHOCTh
5JIeKTPUYECKOr0 TOKaA.

OJIEKTPOJABWIKYLLIAs CWJIa U BHYTPEHHee COIMPOTHB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIOTHOU (3aMKHYTOW) 371eKTprUUecKou 1ieru. KopoTkoe 3amMbIKaHuUe.

ONeKTPOHHAas  MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuueckuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKM. CobcTBeHHast v rp¥MecHast TPOBOJUMOCTb
TI0/TyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/ia. [1omyrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUYECKAss JUCCOLIMALIUA. DJIeKTPOJIU3.



ONeKTpuueckud TOK B ras3ax. CamOCTOSITEeNbHBIM W HECcaMOCTOSITe/TbHbIN
pa3psg. Mosnus. [11a3ma.

TexHyUueckue yCTPOMCTBA M TMpaKTUUYeCKOe TIPUMEHEeHUe: amIrepmeTp,
BOJIbTMETP, PeOCTaT, WCTOUYHWKM TOKa, 3JIeKTpOHarpeBarejbHbIe MPHUOOPHI,
3JIEKTPOOCBETUTE/IbHBIE TIPUOOPHI, TEPMOMETD COTTPOTHB/IEHUS], BaKyyMHBIN JHO[,
TEPMUCTOPHBI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

M3MepeHre CU/bI TOKA Y HaTIPSDKEHUS.

3aBUCUMOCTb COMPOTHUBJIEHUSI L[UIUHAPUYECKHUX TPOBOAHUKOB OT JIJIMHBI,
TIJIOL[a/IU TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CwMmelllaHHOE COe/IJHeHHe TTPOBO/JHUKOB.

[IpsiMoe w3MepeHHe >EKTPOABWKYILeH CWibl. KOpOTKoe 3aMbIKaHUe
raJibBaHM4eCcKOro 3/ieMeHTa 1 OlleHKa BHYyTPeHHero CONpPOTUB/IEHUS.

3aBUCUMOCTb COTIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPhl.

[TpoBOMMOCTE 3/1IEKTPOIUTOB.

VckpoBoi pa3psz ¥ IPOBOJVMMOCTE BO3yXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3yyeHune cMeIIaHHOTO COeZJMHEHUST PE3UCTOPOB.

V3mepeHue 3/1eKTPOJBWXKYILEH CU/Ibl UCTOUHUKA TOKAa U €ro BHYTPEHHEro
COMPOTUB/IEHUS.

HabmoeHne 3/1eKTpoJin3a.

MexnpeagMeTHbIe CBA3H

N3yuenune Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCTBSIETCS C
YUETOM COZiepKaTe/lbHbIX MeXKIIpeAMEeTHbIX CBsi3eli C KypcaMd MaTeMaTWKH,
Ouosioruu, XuMuu, reorpadyv U TEXHOJIOTHH.

MedcnpedmemHble noHsmusi, CBsi3aHHble C U3yyeHHMEM MeTO/0B Hay4HOIO
TO3HAHWs: siBJieHWe, Hay4Hbld (akT, rurores3a, (usnyeckass BeJMUMHA, 3aKOH,
Teopusi, HaOMOieHre, SKCTIePUMEeHT, MO/ie/IiPOBaHue, MO/ieflb, N3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHWM, JIMHeWHas (QyHKLuS,
napabona, runep6osia, Ux rpauKU U CBONCTBA, TPUTOHOMETPUUeCKHe (DYHKIMH:
CUHYC, KOCUHYC, TaHT'€HC, KOTaHT'€HC, OCHOBHOE TPUI'OHOMEeTPHUYeCKOe TOXK/EeCTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJI0XKEHHEe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >KUBOW Mpupoge, auddysus, oCMoc,
TeT/I000MeH KUBBIX OPraHU3MOB (BH/IbI Terlioriepe/iauu, TeIIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOU MPUPO/Ie.

Xumusi: fUCKpeTHOe CTpOeHUe BellleCcTBa, CTPOeHre aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIpHAasi Macca, TerviOBble CBOWMCTBA TBEPABIX Tes, >XUAKOCTeU M



ra3oB, 3/IeKTpUUYeCKHWe CBOWCTBA METa/l/IOB, 3/€KTPOJIMTHYECKas [JUCCOLUALIus,
rajibBaHUKa.

Ieoepacpus: BNayKHOCTb BO3/lyXa, BETpbl, OapomMeTp, TepMOMETP.

TexHonoeus: Tipeobpa3oBaHue [BYXKEHWN C KCII0J/Ib30BaHHMEM MeXaHW3MOB,
yU4éT TpeHUs] B TeXHUKe, TOJLIMITHUKY, WCIO/b30BaHWE 3aKOHA COXpaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTe/lb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, ObITOBON XOJIOIUILHUK, KOHIULIMOHEDP, TeXHOIOTUU
TOJTyUeHUs] COBPEMEHHBIX MaTepuajioB, B TOM UWC/ie HaHOMAaTepuajioB, U
HAaHOTeXHOJIOTHH, 3/IeKTPOCTAaTHUeCKasl 3all[uTa, 3a3eM/eHHe 3JIeKTPOIpubopoB,
KCepOKC, CTPYHHBIN TIPUHTED, 3/IeKTpPOHarpeBare/ibHbIe nipubopHI,
3/IeKTPOOCBETUTE/IbHBIEe TPUOOPHI, rabBaHUKa.

11 K/TACC

Pa3pen 4. dnekTpoguHaMmuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpoMazHUMHAsi UHOyKyus

[TocTostHHBIE ~ MarHUTHL. ~ B3aWMofelicCTBMe  TIOCTOSIHHBIX ~ MAarHWTOB.
MaruutHoe mosie. BeKTop MarHUTHOM WHAYKUWW. [IpUHLMN Cyrneprosuiiuu
MarHUTHBIX MOJied. JINHUM MarHUTHOM WHAYKUMU. KapTMHa JWMHUM MarHUTHOM
VHYKLWAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHuTHoe T10Jie TIPOBOAHMKA C TOKOM. KapTuHa JIMHUM WHAYKIUA
MAarHUTHOI'O TIO/ISl [JIMHHOTO TIPSIMOIO TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBOJHMKA, KaTyIIKKA C TOKOM. OnbIT OpcTesa. BlanMmoercTBre MpoOBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJ/ieHUe.

Cuna JlopeHija, eé MOZy/b U HarpaB/ieHUe. [IBrKeHre 3apsKeHHOM YaCTHULIb
B OZIHOPOTHOM MarHUTHOM T1o/1e. PaboTa cuibl JIopeHria.

fBneHvie 5/IEKTPOMarHUTHOM HWHAYKUMM. [IOTOK BeKTopa MarHUTHOU
VHJYKLIUU. OJIEKTPOABIKYIlAas Cuia WHAYKUAU. 3akOH 3/1eKTPOMarHUTHOM
nHAyKLuu dapazes.

BuxpeBoe »3/ieKTprueckoe TIiojie. ONEKTPOABMKYLasg CWjia MHAYKLUA B
MPOBOJHUKeE, IBMKYILeMCs ITOCTYIaTeJIbHO B O4HOPOJHOM MarHUTHOM I10J1e.

IIpaBusno JleHrja.

NHAYKTUBHOCTb. fIB/ieHHWe CaMOUHAYKLUU. OJIeKTPOABWXKYLas Cuja
CaMOUHAYKLIUU.

OHeprust MarHUTHOTO T10JI KaTYLLKU C TOKOM.

OJIEKTPOMAarHuTHOE TI0JIe.

TexHUuyeckre YCTPOMCTBA M MPAKTAUECKOe TMPUMEHEeHHe: TMOCTOSSHHbIE
MAarHuThl, 3/1IeKTPOMAarHuThl, 3JIeKTPOJBUraTe/b, YCKOPUTeIU 3JIeMeHTapHbIX
YaCTUL], UHAYKLIMOHHAA [1eYb.



Lemoncmpayuu

OneIT OpcTea.

OTKJ/I0HEeHHe 3/IeKTPOHHOIO MMyYKa MarHUTHBIM T10JIEM.

JIVHUM MHIYKMA MarHUTHOTO TI0JISI.

B3auMogencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 5/1eKTPOMarHUTHOW UHAYKLWH.

[IpaBuio JleHia.

3aBUCHMMOCTD 3JIEKTPOABWKYLLEH CHJIbI UHAYKLUHA OT CKOPOCTU W3MEHeHUSs
MarHMTHOIO MOTOKa.

SABeHre cCaMOUHAYKLUY.

YueHuueckuli 3kcnepumeHm, n1abopamopHble pabombi

V3yyeHre MarHUTHOIO 110JIs1 KATYLIKHA C TOKOM.

VccnenoBaHve [eliCTBUS MOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBaHye siBleHUs 3/1IeKTPOMarHUTHOM MHAYKLWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHUmMHble Ko/1e6aHus

KonebarenbHasi  cuctema. CBoOOAHBIE — MexaHMUecKue  KoJiebaHUsI.
[apmoHnueckue kosjiebanus. Ilepuos, vacTora, amruidTyga v (das3a KonebaHUi.
[Tpy>KvHHBIM MasTHUK. MaTemMaTHUyeCKul MasiTHUK. YpaBHEHHWe rapMOHWYeCKUX
Konebanuii. [TpeBpaiiieHre SHepruu MPU rapMOHUUECKUX KoJie0aHUsIX.

KonebaTenbHblii KOHTYpP. CBOOOJHBIE 3/IEKTPOMarHUTHbIE KojebaHus B
HiealbHOM KojiebaTresTlbHOM KOHTyYpe. AHANOTUs MeXIy MeXaHUueCKUMU |
3/IEKTPOMarHuTHbIMU  Konebanusmu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
9HEepPIUH B H/iea/IbHOM KoJie0aTe/TbHOM KOHTYPe.

[TpencTaBieHye 0 3aTyxaroIUX KoeOaHUsIX. BhIHYKeHHbIe MeXaHUUecKue
Komnebanusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1eKTPOMarHUTHbIe KoJiebaHusl.

[Tepemennbli TOK. CHHyCOMJAnbHbIM T€peMEHHbIM TOK. MOIIHOCTb
repeMeHHOr0 TOKa. AMIUIMTY/HOe W [eUCTBylolllee 3HaueHue CU/bl TOKa |
HarpsoKeHUsl.

Tpanchopmarop. TIpon3BoACTBO, Tiepefaua U MOTpebsieHre 31eKTPUUYeCcKOon
3HEpruu. JKOJIOTUYECKHWe PUCKU TPU MPOM3BO/JCTBE 3/71eKTpo3Hepruu. KysnbTypa
WCII0/Tb30BaHUSI 3/IEKTPOSHEPTUM B TIOBCETHEBHOM KU3HU.

TexHUUyeCcKre yCTPOWCTBAa W TMPAKTUUYECKOe MNpPUMEHEeHHe: 3JIeKTPUYEeCKUU
3BOHOK, TeHepaTop repeMeHHOI0 TOKa, JIMHUU 3/1eKTporiepeay.

Lemoncmpayuu

WccnenoBanve TmapaMeTpoB KojieOaTebHOM CUCTeMBbI (TIPY>KWUHHBIM WJTH
MaTeMaTUYeCKUU MasiTHUK).



HabJttojeHue 3aTyXaroIux KoyieOaHMi.

VccnemoBaHye CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

HabGmroseHre pe3oHaHca.

CBo0OO/HbBIE 3/IEKTPOMAarHUTHBIE KOie0aHusI.

OcuuinorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HalpsPKeHUs1 OT BPEMEHM) /IS
3/IeKTPOMArHUTHBIX KOJleOaHUM.

Pe3oHaHC TmipuM TOC/IeJOBaTe/IbHOM COEJUHEHUM DPE3UCTOpa, KaTyLIKd
VH/IyKTUBHOCTH Y KOH/JIeHCaTopa.

Mopesnb IMHUM 5/1eKTPOIiepejaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHye 3aBUCUMOCTH TTepro/ia MasblX KoiebaHUii rpy3a Ha HUTU OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBaHre TMepeMeHHOTO TOKA B L€y M3  [OC/Ie0BaTe/bHO
COeIMHEHHBIX KOH/EHCAaTOPa, KaTyLIKA U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHruueckue BOJIHbI, YCJIOBUSI pacrnpoctpaHenus. Ilepuog. CkopocTb
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuHble M MPOZAOJIbHBIE BOJIHBIL.
Wurtepdepenius v Audpakijys MexaHUueCKUX BOJH.

3ByK. CkopocTb 3ByKa. ['(poMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

O/1eKTPOMAarHUTHbIe BOJIHBL. Y CJIOBUSI U3/TyUEeHUS] 3/IEKTPOMArHATHBIX BOJIH.
B3avmMHasi opuenTalus BeKTopoB E;, B, V B snekTpomarauTHOM BosiHe. CBOWCTBa
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TpesioM/ieHue, Moaspusalnus, Addpakius,
vHTepdepeHIus. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkana 3/eKTPOMarHUTHBIX BOJIH. [IpuMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIIBI paiMOCBSA3U Y Te/leBUAeHus. Pagronokanys.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUuyecKre yCTPOMCTBA M TIpaKTUUeCKOe TMpUMeHEeHHe: My3bIKalbHbIe
VHCTPYMEHTHI, YJ/IbTPAa3BYKOBasi AWAarHOCTMKA B TeXHUKe W MeJWLIMHe, pajap,
paZiIuONpUEMHIUK, TeJIeBU30p, aHTeHHa, TejiedoH, CBU-neub.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacripOCTpaHeHHe TIOTIePEUHBIX U IMPO/I0/IbHBIX BOJIH.

Kosneb6moiiieecst Tesio Kak MCTOYHUK 3BYKa.

HabJtojeHure oTpaykeHus ¥ MpeioM/IeHUsI MeXaHUUeCKUX BOJIH.

Hab6moneHne nHtepdepeHIvy 1 AU PaKId MeXaHUUeCKHUX BOJIH.

3BYKOBOUW pe30HAHC.

HabstogeHre CBSI3M TPOMKOCTH 3ByKa U BBICOTHI TOHAa C aMIUIATY0M U
YacTOTOM KosieOaHMiA.



WccnenoBaHre ~ CBOMCTB  3/1€EKTPOMArHWTHBIX — BOJIH: OTpa’keHwue,
ripesioM/ieHue, nossipu3anus, Audpakuys, UHTephepeHLusl.

Tema 3. Onmuka

['eomeTpuueckass onTuka. [IpsAMoiMHelWHOe pacnpoCTpaHeHue CBeTa B
oZHOpoaHoU cpefie. JIyu cBeTta. ToueuHbIM UCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHBLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHui B
IIJIOCKOM 3epKare.

[TpenomsieHue cBeta. 3aKOHbI TIpeIOMJIeHUs cBeTa. AOCOJTFOTHBIN MOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yroy TOTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxKHbIM cocTaB benoro ceeta. LIBer.

Cobuparoiifue ¥ paccedBarolijie JMH3bL. ToHKasg JmH3a. POKycHoe
pacCcTOsTHUe W OITHYecKas CWIa TOHKOW JiMH3bI. [locTpoeHue u300pakeHU B
coOMparIIMX W pacceuBaroluX JnH3aX. PopMysia TOHKOW JIMH3bI. YBeuueHue,
JlaBaeMoe JIMH30M.

[Ipeaenbl MPUMEHUMOCTH T€OMETPUYECKOM OMTHKM.

BonHoBasi ontuka. WHTepdepeHiusi cBeTa. KorepeHTHble HCTOUHUKHU.
YcioBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHE OT [IBYX CHH(Aa3HbIX KOr€PeHTHbIX UCTOUYHUKOB.

Oudpakiusi cera. [udpakiyoHHass peliéTka. YcaoBue HabMOAeHus
[VIABHBIX ~MAakKCMMYMOB TIpU MaZlecHUd MOHOXPOMATHUYeCKOro CBeTa Ha
TA(PPaKIMOHHYIO PEellIETKY.

ITonspusanys ceeta.

TexHUuyecKre yCTPOMCTBA W TIpaKTUUeCKOe TMpUMEHEeHHe: OUKH, Jyma,
doToarnmapar, MPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
ONTHKa, AU(PPAKIMOHHAs PellETKa, TOISIPOU/,.

LlemoHcmpayuu

[Tpsimo/iMHeliHOe pacrpoCTpaHeHWe, OTpakKeHWe U IIpeJIOM/IeHHe CBeTa.
OnTuueckuie IpubOPHI.

[TosiHOe BHYTpeHHee oTpakeHue. MoJie/ib CBETOBO/A.

WccnenoBaHue CBOMCTB U300pa)keHWH B JIMH3aX.

Mogenu MUKpPOCKOTa, TeJleCKOIIa.

HabtogeHne unrepdepeHiiuy CBeTa.

Habmozaenue qudpakiyuu ceeTa.

HabmroseHue 1ucriepcyy CBeTa.

[TonyyeHue crieKTpa C MOMOLLBIO IPU3MBI.

[TosiyyeHUe crieKTpa C MOMOILIbIO AUPPAKI[MOHHOW PeIéTKH.

HabJtojeHue rosisipy3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



M3MmepeHue roKa3aTeJisi pe/ioM/IeHHsl CTeKIIa.
VccnemoBaHye CBOMCTB M300pa>keHH B JIMH3aX.
HabmroseHue 1ycriepcyy CBeTa.

Pa3pesn 6. OCHOBBI cCieliia/IbHON TeOPHH OTHOCUTE/IbHOCTH

['paHuLbl  TIPUMEHMMOCTM  K/JaCCMYeCKOU  MexaHuKu.  IlocTysartsl
Crielia/ibHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/sI CKOPOCTU
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEJIbHOCTU DWHILTEHHA.

OTHOCUTETLHOCTh OJHOBPEMEHHOCTH. 3aMejljieHre BPeMEHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeIsITUBUCTCKOW YaCTHULIbI.

CB$13b MacChl C 3HEPruer U UMITYJIbCOM PeJIITUBUCTCKOW YaCTHULIbl. DHEPrusi
TTOKOS.

Pa3pen 7. KBanToBas ¢usuka

Tema 1. Dn1emeHmMbI KBAHMOBOL ONMUKU

®otonbl. Popmyiia [T1aHKa cBsi3u 3Hepruu GOTOHA C ero YacTOTOW. DHeprus
Y UMIYJ/IbC POTOHA.

OTtkpeITUe U uccienoBanve Gorosddexra. OmnbiThl A. I'. CTosieToBa. 3aKOHBI
dboToaddekTa. YpaBHeHHe OMHINTelHa As1 PoTtosddekra. «KpacHas rpaHuiia»
dhoToaddekTa.

HaBnenue cBeta. OmbiThl 1. H. JleGezera.

XumMHueckoe JieliCTBHe CBeTa.

TexHUueckue yCTPOMCTBA W MpaKTUUeCKoe MpHUMeHeHUe: (HOTO3/IEMEHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOHUO/I,.

LlemoHcmpayuu

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

VccnenoBaHre 3aKOHOB BHelltHero poto3ddekTa.

Ceetoauop,.

ConHeuHas 6aTapes.

Tema 2. CmpoeHue amoma

Mopenb atoma TomcoHa. OrnbiTel Pe3sepdopga Mo paccessHUIO O -UaCTWII.
[TnaHetapHas Mojienb aToma. Iloctynatbl bopa. M3nyueHue U TIOIJIOIeHUe
(GhOoTOHOB MpU mMepexo/ie aTOMa C OJHOTO YPOBHSI SHEPrUUM Ha Apyrou. Bujmi
criekTpoB. CrieKTp ypOBHel 3Hepruu aroma BoAopo/a.

BosiHOBBIe cBOKMCTBA yacTul. BosHbl fie bporig. KopnycKy/isspHO-BOJTHOBOM
Alya/v3m.

CrioHTaHHOe U BbIHYXX/IeHHOe H3/ydeHUe.

TexHUueckue yCTpPOWCTBA W TPAKTUYeCKOe TpHUMeHeHHe: CIeKTpaIbHbIN
aHa/u3 (CreKTPOCKOIT), /1a3ep, KBAaHTOBBIM KOMITbIOTEP.



Lemoncmpayuu

Mogens onbiTa Pesepdopza.

OrnpesiesieHre JIMHBI BOJTHBI J1a3epa.

HabmoieHre TMHeMYaThIX CTIEKTPOB HU3/TyUeHUsl.

Jlazep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabstojeHue TMHeuaToro Criekrpa.

Tema 3. AmomHoe 5s10po

OKCrepuMeHThl, J/IOKa3bIBaloll[ie CJ0XKHOCTh CTpoeHusi sjpa. OTKpbITHE
paguoakTuBHOCTH.  OmnbiTel  Pe3epdopsa 10 ompezeneHW0  COCTaBa
pafiioakTUBHOrO wu3nydyeHus. CBolicTBa anbda-, 6eTa-, TaMma-uU3TyueHUsl.
BiusiHie pafiIMOaKTUBHOCTU Ha )KVBble OPraHU3MBbI.

OTKpbITHE TIDOTOHa W HeWTpoHa. HykyioHHass Mopesnb siipa ['eitseHbepra—
WBaneHko. 3apsz sapa. MaccoBoe unciio sigpa. M30Tomnbl.

AnbQa-pacnias. ONeKTPOHHbIH W TO3UTPOHHBLIM Oera-pacray. ["amma-
v3J/lydyeHre. 3aKOH PaJIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B sifipe. flmepHbie cuiibl. [dedekT Macchl sjpa.

AnepHebie peakuuu. [esieHve u cuHTe3 sifep.

AnepHbiii peaktop. TepmosiepHbiii cuHTe3. [IpoGsieMbl U TI€PCIIEKTHBBI
IePHOU SHEPreTUKU. JKOJIOTUYECKHe aCIleKThl S/jePHOW SHEePreTUKHU.

OJieMeHTapHbIe YacTULbl. OTKPbITHE TTI03UTPOHA.

MeTtozpbl Hab/TIOJeHUST U PETUCTPALIUU 37IeMeHTapHbBIX UaCTHII.

dyHaMeHTa/IbHble B3aUMO/|elCTBUS. EAMHCTBO (pr3rueckour KapTUHbI MUPa.

TexHUUeCKre yCTPOMCTBA U MPaKTUUeCKOe MpYMeHeHHe: J03UMeTp, Kamepa
BunbcoHa, sifiepHbIid peakTop, aToMHasi 6omba.

Lemoncmpayuu

CuéTUMK MOHU3UPYIOIUX YaCTHI].

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

WccnenoBaHve TpeKOB YacTUI] (110 TOTOBBIM oTorpadusim).

Pa3pen 8. DieMeHThI aCTPOHOMMH M acCTPO(PU3NKH

Oranbl pa3BUTHs acTpoHOMUU. [Ipuk/iafiHOe 1 MUPOBO33peHUeCKoe 3HaueHue
aCTPOHOMUM.

Bupg 3Bé3nHoro Heba. Co3Be3fusi, sipkue 3BE3/bl, TIJIAaHEThl, UX BUANMOE
JIBUDKEHHUe.

CosiHeyHasi cucrema.

Connue. ConmHeuHass akTUBHOCTb. McTouHuK 3Heprum CosiHUA U 3BE3[.
3B63/1bl, UX OCHOBHbIE XapaKTEPUCTUKH. [lMarpamma «CIeKTpa/ibHbIM KaacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3[l TJIaBHOW MOCJ/IeOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe



3Bé371. CoBpeMeHHbIe TpeCTaB/AeHHs O MPOUCXOXXIEeHUU U 3BoyroLrd ComHIa U
3B€3/1. DTarlbl )KU3HU 3BE3I.

Mneunsii [lyTh — Hama Ianaktuka. IlosioxxeHue u ABwkeHuve CosiHIIA B
["amaktrike. Tunbl rajakTvk. PagyroranakTiky U KBasapbl. YEpHbIe JbIPBI B /ipax
rajakTHK.

Bcenennas. Pacimmpenne BeenenHoii. 3akoH Xa006/1a. Pa3beranue ranakTuK.
Teopus bosblioro B3psiBa. PelMkTOBOE U3jlyueHue.

MacirabHast ctpyktypa BeeneHHoit. MeTarasiakTuka.

Hepeitiéaabie po6/1eMbl aCTPOHOMUH.

YueHuueckue Hab0O0eHus

HabstojeHusi HeBOOPY)KEHHBIM TJ1a30M C KCII0/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIs1 OTIpe/iesieHUsl T10JI0’KeHUsT HeOeCHBIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be31st CeBepHOro noJiylapusi U sipKue 3BE3/bl.

HabGmopaenus B Teseckor JIyHbl, TiaHet, Mneuroro [TyTu.

O600m1aoiIee MOBTOPeHUE

Ponb (u3MKM ¥ acTpOHOMHU B 3KOHOMHYECKOM, TeXHOJIOIMYeCKOu,
COLIMA/IbHOM U 3TUUeCKOU cdepax JesiTelbHOCTU YesioBeKa, POJib U MeCTO (PU3KKU
Y aCTPOHOMHU B COBpPeMEHHOM HayyHOM KapTHUHe MMUpa, POo/ib (PU3NueCcKour Teopuun
B (OpPMHpOBaHWU TIpeJCTaB/eHUA O (U3MYECKOM KapTUHE MHpa, MeCTO
¢du3nUeckoi KapTuHbI MUpa B 00IIleM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tpe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3U

N3yuenve kKypca ¢u3uku 6a30Boro ypoBHsi B 11 Kjacce OCYIeCTBSIETCS C
YU4ETOM COZlepKaTelbHbIX MEKIIPeJAMETHBIX CBf3eM C KypCcaMd MaTeMaTHKH,
buosioruu, XuMuw, reorpadyy ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsmus, CBsi3aHHblE C W3yuy€HUWEM METO/I0B HayuHOIO
TO3HAHWsA: SIBJIEHWe, Hay4Hbld (akT, rumnoresa, (usnuyeckass BeJIUUMHA, 3aKOH,
Teopusi, Hab/roieHre, FIKCIIepUMEHT, MO/Ie/IMPOBaHue, MO/le/ib, U3MepeHHe.

Mamemamuka: pelieHve CUCTEMbl ypaBHEHWM, TPUTOHOMETpUUYECKHe
(yHKLMW: CUHYC, KOCUHYC, TAH[€HC, KOTaHI'€HC, OCHOBHOE TPHUI'OHOMETPUYeCKoe
TOXX/IeCTBO, BEKTOPbl M UX MPOEKLMW Ha OCH KOODJWHAT, CJI0)XeHHe BeKTOPOB,
TIPOU3BO/IHbIE 3JIeMEHTAPHBIX (PYHKLWM, TMPU3HAKU TIOJ00US TpEeyrojbHUKOB,
orpeiesieHHe TIOL[AZM TJIOCKUX (GUTYyp U 00bEMa TeJl.

Buonozus: 3/eKTpuueckue siBJieHUS] B JKUBOM TIpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIpUPO/ie, ONTUUeCKHe sSIBJeHUSI B )KUBOM TpPUpPO/ie, eliCTBUe
paialiii Ha JKVBble OPraHU3MBl.

Xumus: CTpoeHHe aTOMOB U MOJIEKYJI, KDUCTA/IJTMYeCKasi CTPYKTypa TBEPABIX
TeJ, MexXaHU3Mbl 00pa30BaHHs KpPUCTA/UIMUeCKOW peIéTKH, CrieKTpaabHbIN
aHaJu3.



leoepacpusi: MarHuWTHbIe TMOMOCa 3eMJd, 3ajeXXu MarHUTHbIX Y/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpeJCKa3aHue 3eM/IeTPsSICEeHU.

TexHonoz2usi: JMHWAW  371€KTpoIiepe/iad, TeHepaTop MepeMeHHOro TOKa,
371eKTPO/IBUTaTe/lb, WHAYKLMOHHasi TMeYb, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBY-neub, MpOEKLMOHHBIN arrapaT, BOJIOKOHHAsl OITHKa,
coyiHeyHasi Oarapesi.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHSA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeaMera «®Pu3MKa» Ha ypOBHE CpegHEro oOIIero
obpa3oBaHust (06a30BbIii YPOBEHB) MO/DKHO 00€CTIeUNTh AOCTHKEHHE CIIeYIOL[UX
JIMUYHOCTHBIX, MeTapeMETHBIX U IIPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATHI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHUS yueOHOro rpeaMeTta «PU3MKa» [[OJDKHBI
OTpa)kKaTb T'OTOBHOCTb M CMOCOOHOCTH OOyUarouXCs pPYKOBO/CTBOBATHCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[Meld JIMYHOCTH, CUCTEeMOM I1[@eHHOCTHBIX
OpHeHTallii, TO3UTUBHBIX BHYTPEHHUX  YOeXJeHWi, COOTBETCTBYIOIIHUX
TPAJIUI[MOHHBIM TIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLIECCe peaav3aliid OCHOBHBIX HarlpaB/IeHUU
BOCITUTATE/IbHOU J1eITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaXKJaHCKOr0 BOCTIMTAHUA:

cchOopMHUPOBAHHOCTb IPAYKIAHCKOM MMO3UIIMK 00y4Jarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO YjieHa POCCHUUCKOTO0 00I11ecTBa;

TIDUHSATHE  TPAJULIMOHHBIX  OOIIjeuesloBeUeCKUX T'YMaHUCTHUECKUX U
JleMOKpaTU4eCKHX 1eHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO [eSITeJIbHOCTb B MHTEpecax IPaXAaHCKOTo
o011iecTBa, yuacTBOBaTh B CAMOYITIpaB/ieHUH B 00pa3oBaTe/IbHOM OpraHu3aLivy;

yMeHHe B3aUMO/IeliCTBOBATh C COL[MaIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
YX (QYHKIUSIMU U Ha3HauUeHUEM;

TOTOBHOCTh K T'yMaHWTApHOM Y BOJIOHTEPCKOM J1esITe/IbHOCTH;

2) NaTpMOTU4YeCKOro BOCIIUTAHHSA:

chopMHPOBaHHOCTb POCCUKCKOU rpakJaHCKOH WJIeHTUYHOCTH,
MaTpUOTH3Ma;

LIEeHHOCTHOE OTHOILIEHHWe K TOCYy/JapCTBEHHBIM CHUMBOJIAM, AOCTHXKEHUSIM
POCCHUHCKUX YUEHBIX B 00/1aCTH (PU3UKN U TEXHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOopMHPOBAaHHOCTb HPABCTBEHHOT'0 CO3HAHUS, STUUECKOT0 MOBe/IeHUS;

CTIOCOOHOCTh OlIEHHMBaTh CUTYalMi0 W TPUHWMATb OCO3HAHHBIE pPeIIeHHs,
OPUEHTUPYSCh HAa MOPAJbHO-HPAaBCTBEHHbIE HOPMbI U 1[€HHOCTH, B TOM YHUCJIEe B
JeATeIbHOCTU YUYEHOT0;

OCO3HaHUe JIMYHOT'0 BKJ/IaJja B IOCTPOeHUe YCTOMUMBOro OyAyIlero;

4) 3cTeTUYeCKOro BOCIUTAHMS:

5CTETUYECKOEe OTHOLLEHWEe K MUDY, BKJIOUasi 3CTeTUKY Hay4HOr0 TBOPYECTRBa,
TIpUCYIIero (pu3nueckour HayKe;



5) TPyAOBOro BOCHUTAHMS:

VHTepeC K pa3/iMuHbIM cdepaMm MpodecCcuoHaNibHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PU3UKOU 1 TeXHHUKOM, yMeHHe COBepIllaTh 0CO3HAHHBIN BbIOOP
Oyayiieit npodeccuu v peann3oBbIBaTh COOCTBEHHbIE )KU3HEHHbIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHHIO M caMO0Opa30BaHUIO B 00/1aCTH
(Y3UKY Ha MIPOTSDKEHUH BCeU JKU3HY;

6) 3K0/10rH4ecKoro BoCIIUTaHUs:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON Ky/IbTyphbl, OCO3HaHUE TJI00aJbHOTO
XapakKTepa 3K0JI0OTHUYeCKUX Tpob/iem;

TJIAHUPOBaHWE U OCYILeCTB/IEHME IEUCTBUM B OKPY>Karolller cpejie Ha OCHOBe
3HaHU4 LieJlel YCTOMYMBOr0 Pa3BUTHS Ue/I0BeUeCTBa;

pacllMpeHye OIbITa [|eTeJIbHOCTU 3KO0JIOTUYECKOW HarpaBieHHOCTH Ha
OCHOBe UMEIIIUXCsl 3HaHUM 10 (PU3MKe;

7) leHHOCTH Hay4YHOr0 M03HAHUA:

c(hOpMUPOBAaHHOCTb MMPOBO33PEHUS], COOTBETCTBYIOIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (M3UUECKON HayKU;

OCO3HaHWe 1]eHHOCTM Hay4yHOW [lesTe/IbHOCTH, TOTOBHOCTb B IIpoLiecce
v3yuyeHusi (QU3UKKA  OCYLIECTB/ISATH  TPOEKTHYH) U HCC/Ae[0BaTe/bCKYHO
JesiTe/IbHOCTh UHIUBU/YabHO U B TPYTITIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUs
Ba3zoBble joruyeckue AeiiCTBHA:
camoCTosiTe/ibHO  (OpMy/IMpOBaTb W aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpuBaTh e€é BCECTOPOHHE;
orpefiesisiTh Lie/IM [esiTe/IbHOCTH, 3aJaBaTh IapamMeTpbl W KPUTEPUM HX
JOCTHDKEHUS;
BbISIB/ISITH ~ 3aKOHOMEPHOCTW U TPOTMBOpEYMss B  paccMaTpHBaeMbIX
buU3MUeCcKuX sIB/I€HUSIX;
pa3pabarbiBaTh I/1aH pelleHusi pobeMbl ¢ YUETOM aHa/liu3a HUMeEROIIUXCS
MaTepHa/bHbIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B IeSITe/IbHOCTb, OLIEHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB
L|e/1sIM, OLIeHUBaTb PUCKU MOC/e/ICTBUM JesTe/TbHOCTH;
KOODJMHUPOBaTb W  BBIMIOJAHATL PabOTy B YCIOBUSIX  peabHOTO,
BUPTYya/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/1eHCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLIJIEHUe TIPU pellieHrnH XKU3HeHHBIX Mpob/ieMm.
Ba3oBblie HCC/1e/joBaTeIbCKUe JeiiCTBHSA:
B/a/leTb Hay4YHON TepPMHMHOJIOTHEN, K/IH0YeBbIMU MOHSATUSIMU W MeTOJaMu
(bu3ruecKol HayKu;



B/Ia/IeTh HaBbIKaMM yueOHO-MCC/Ie[I0BaTeIbCKOM U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PM3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY TTOMCKY
METO/IOB peIlieHHs 3aiau (hHU3MUeCKOTO COJIeP)KaHUs, TIPUMEHEHUIO pa3TMUHbIX
METO/IOB TTO3HAHHS;

BNQJIeTh BHUJAMHU JeSTe/IbHOCTH 10 TIOJlyUeHHI0 HOBOTO 3HAHWS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 U TIPUMEHEHWI0 B Pa3/MYHBIX yueOHBIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/IaHUH yUeOHBIX TIPOEKTOB B 00/1aCTH (hHU3HKH;

BBISIB/ISITH TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pellleHus, HaXOAWUTb apryMeHThI /IS J0Ka3aTebCTBa
CBOUIX YTBEP)K/I€HUH, 3a/JaBaTh NapaMeTphbl U KPUTEPUU PELIeHMS;

aHa/IM3UPOBAaTh T[IOMTyYeHHbIe B XOJie pelleHus 3alaud  pe3y/IbTaThl,
KPHUTHUECKU OIIeHWBATh HX [JOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHHe B HOBBIX
YCJIOBUSX;

CcTaBUTh U (HOPMYJUPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTebHOM
JesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[€HKY HOBLIM CHUTYaI[UsM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb T€PEHOCUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00JacTh
JKU3HE eI Te/IbHOCTH;

yMeTb UHTETPUPOBaTh 3HAHUS U3 PA3HBIX MPeAMETHBIX 00/1acTel;

BbI/IBUTaTh HOBBIE H/IeH, TIpe/ijlaraTh OPUTrHHA/IbHbIE TIOAXO/bI U PEeIIeHNs;

CTaBUTH MPOO/IEMBI U 3a/lauH, JOMYCKAOII1e albTepPHAaTUBHbIE PellleHHs.

Pabora ¢ ua(opmanmeii:

B/Ia/IeTh HABBbIKAMH TTO/TydeHUss WHbOpMAIK (U3UUYECKOro CO/lep>KaHUs U3
WCTOYHWKOB Ppa3HbIX TUIIOB, CAMOCTOSITEJIbHO OCYII[eCTB/IATh TIOMCK, aHaJIu3,
CHCTEeMAaTU3aLuI0 W WMHTEPIIPeTalui0 MHGOPMAIMA pa3/UuHbIX BUAOB U (HOpM
TIpe/ICTaB/IeHNUST;

OLIEHHBATh ZI0OCTOBEPHOCTh MH(OPMaIHH;

WCTIO/Tb30BaTh  CpeACTBA  WHGMOPMAI[MOHHBIX W  KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B peIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHbIX
33au C coOmomeHreM TpeOOBaHWI SPrOHOMUKH, TEeXHUKU 0e30I1aCHOCTH,
TWTHEHBl, pecypcocOepe)XeHMs], TIPAaBOBBIX M  3THUYECKMX HOPM, HOpPM
MH(OPMaLIMOHHOM 6e30MacHOCTH;

Co3/laBaTh TEKCThl (PM3UUECKOTO COJIeP)KaHHWsI B Pa3MuUHBIX (popmartax c
yuéTOM Ha3HaueHUs1 HPOPMALIUHY U 1[eIEBOUM ayJUTOPHH, BbIOMpasi ONTUMAa/IbHYHO
dbopMy IpezicTaB/IeHUs ¥ BU3ya/TH3al[iH.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe JeCTBHUS:
OCYILIeCTB/ISITh 00IIleHre Ha YPoKaxX (hM3UKU U BO BHEYPOUHOU JesiTe/IbHOCTH;
pacro3HaBaTh MPeATOCHITKA  KOHGMIMKTHBIX CUTyallud M CMArYaTh
KOH(JIUKTBI;



Pa3BEPHYTO W JIOTMYHO H3/laraTh CBOK) TOUKY 3PEHHUSI C HCIO/b30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TIOHMMaTh U KCII0/Ib30BaTh MPEUMYII[eCTBa KOMaHJHOW W WHAWBUYATbHOU
paboThI;

BbIOMpATh TEMAaTHKy W METO/bl COBMECTHBIX [EHCTBUN C YUYETOM OOIIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0r0 ujieHa KOJJIEKTHBA,;

NMpPUHUMAThb  1IeIM  COBMECTHOM  [IeATeJIbHOCTH, OpraHW30BBIBAaTh U
KOOD/IMHUPOBAaTh [JEeMCTBUSI TI0 €€ JOCTH)KeHUIO: COCTaBJISATh TUIAaH [IeMCTBUM,
pacripefie/iiTh POAM C YUYETOM MHEHMM YYaCTHUKOB, O0CYXXJaTh pPe3y/IbTaThbl
COBMECTHOM paboThI;

OLIEHMBAaTh KaueCTBO CBOET0 BK/IaJa M KaXKAOT0 ydYaCTHUKA KOMaH[bI B
001uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKThI, OLIEHWBaThb W€W C TIO3MIMHA HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAaUUMOCTH;

OCYIL[eCTB/IITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWe B  Ppa3/IMUHbIX
CUTYaLUsIX, TIPOSIB/ISITb TBOPUECTBO U BOOOpaXkeHHe, ObITh MHULIMATUBHBIM.

Pery/isTHBHBbIe YHUBepCa/ibHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO OCYILeCTB/ISATh TI03HABATENbHYIO ZIeTe/TbHOCTh B 00/1acTH
GU3MKM U aCTPOHOMWM, BBLISBIASATH MpoOAeMbl, CTaBUTh U (HOPMYIMPOBAThH
coOCTBEHHBIE 33/1aul;

CaMOCTOSITEJTbHO COCTaB/ISATh TUIAH PEeIIeHHsT PacUETHBIX M KaueCTBEHHBIX
3ajiay, TI/IaH BBITIOJIHEHUS TIPAKTHUUECKOH paboThl C yUETOM UMEIOIHUXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeIIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsiM;

PACIIUPSTh paMKH yueOHOTo TTpe]MeTa Ha OCHOBE JTMUHBIX TTPe/IITOUTeHHH;

JenaTb OCO3HAHHBIA BBIOOP, apryMeHTHpOBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTbH 3a pellieHue;

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh (DOPMHPOBAHUWIO U TIPOSIBJIEHUIO SPYAUIMH B 00/1aCTH
(bH3MKH, TTIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTe/IbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHA/TbHBIN HHTE//IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTHBBI B JIeSITeTbHOCTD,
OLIEHHMBATh COOTBETCTBHE Pe3y/bTaTOB 1[eIsIM;

B/a/IeTh ~ HaBbIKAaMK  TI03HaBaTe/JIbHOM  pedyieKcMd  KaK — OCO3HaHUSA
COBepIllaeMbIX [JeHUCTBUM U MBIC/IUTENbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB M
OCHOBAHHU;

WCTI0JTb30BaTh TIPUEMBI pedyieKCHUU /IS OL[eHKHA CHTYallud, BLIOOpAa BEPHOTO
pelleHus;



yMeTb OL|eHMBaTh PUCKHM W CBOEBPEMEHHO TPHHUMATh peIIeHus T0 HX
CHW)KEHHUIO;

NIPUHAMAThb MOTHBBI W AapryMeHTbl JAPYTUX TP aHajau3e pe3y/bTaToB
JesiTeNTbHOCTY;

TIPUHUMATh Cebsl, TOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NIPUHMMATh MOTHBBI W AapryMeHThl JADYTHMX TIPU aHaju3e pe3yJ/bTaToB
JesITeNTbHOCTH;

TIpU3HaBaTh CBOE TTPABO U MPAaBO IPYTHX Ha OLIHOKH.

B rmipoliecce AOCTM>KeHUs JTUYHOCTHBIX Pe3y/bTaTOB OCBOEHHs TPOTPAMMBbl
no ¢usuke Aas8 YypOBHA cpeAHero oOmiero obpa3oBaHus y 0OyJaroIuxcs
COBEPILIEHCTBYETCS IMOIMOHA/TbHBINA WHTEJIIEKT, TIpe/rioJIararoIni
c(hOpMHUPOBaHHOCTb:

CaMOCO3HaHUS, BK/TFOUAOIIero CrioCOOHOCTb MOHMUMAaTh CBOE SMOLIMOHA/IbHOE
COCTOsIHWe, BUIeTb HampaB/ieHUs] pa3BUTHs COOCTBEHHOW IMOL[MOHATBLHOU cdephl,
ObITH yBepeHHbIM B cebe;

CaMOpery/MpOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, YMeHHe TIPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeieHWe, CIIOCOOHOCTb aZlalTUPOBAaThCA K
IMOL[MOHA/IbHBIM U3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTpEHHEH MOTHBAlM{, BK/IIOUAIOIIEN CTpemMJIeHre K JJOCTYKEHHIO 1[e/Th U
yCIlexy, ONTHMH3M, WHHUIMATUBHOCTb, YMeHHEe [eMCTBOBATb HWCXOJS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocOOHOCTh TIOHUMATh IMOLMOHA/IbHOE COCTOsTHUE
JPYTUX, YUYWTLIBAaTb €ro TP OCYIIeCTBJeHWH OOIeHHs, CrocoOHOCTh K
COUYBCTBUIO U COTIEPE>KUBAHUIO;

COLIMANbHBIX HaBBIKOB, BKJTOUAIOIINX CTIOCOOHOCTH BBICTPAUBATh OTHOIIIEHUS
C IPYTUMH JIFO[IbMU, 3a00TUTHCS, TIPOSIB/IATL MHTEPeC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHily obyuenusi B 10 kjiacce mpeiMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHe JI0/KHBI OTPaykaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEeHH:

J€EMOHCTPUPOBaTh Ha TpUMepax pO/b U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHbI MHpa, B pPa3BUTUU COBPEMEHHOM TEXHUKUA H
TeXHOJIOTHH, B TIPAKTUYECKOM e Te/IbHOCTH JTI0/iel;

YUMTBHIBaTb TPaHULIbl TIPUMEHEHHs1 HW3Y4YeHHbIX (U3NUYECKUX MOJesen:
MaTepuabHas TOUKa, MHepl[MajbHas CUCTeMa OTCUYéTa, abCO/IFOTHO TBEpAOe TeJo,
W/ieaqbHbIN ra3, MOZIe/IM CTPOEHUS ra30B, KUJKOCTeN U TBEPABIX TeJ, TOUEUHbIU
3JIEKTPAYECKUU 3apsifi TP pelleHny (pU3nYecKrx 3a/ay;

pacrio3HaBath (r3nyeckue siBjieHus (TIPoLiecchl) U OOBSICHATL UX HAa OCHOBE
3aKOHOB MeXaHWKH, MOJIeKY/ISIPHO-KUHETUUeCKOW TeOpUM CTPOEeHUsl BelllecTBa U



5JIEKTPOJMHAMUKUA:  paBHOMEpPHOe U  PAaBHOYCKOPEHHOEe  INPSMOJIMHEeNHOe
JBIDKeHUe, CBOOOJHOe TmajieHWe Tesl, JBWKEHHEe TI0 OKPY)KHOCTH, WHepLus,
B3auMoielicTBue Ten, Auddy3us, OPOyHOBCKOe [BW)KEeHUEe, CTPOeHHe XKUAKOCTeU
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl MpU HarpeBaHUU (0XJIaXK/I€HUH ), TEIJIOBOe
paBHOBeCHe, UCTapeHue, KOHJeHCalys, IIaB/leHue, KpUCTa/ulM3alus, KUlleHue,
BJI&YKHOCTb BO3/1yXa, ITOBBILLIEHKe /1aB/IeHHs ras3a IIpU ero HarpeBaHuu B 3aKPbITOM
cocyZe, CBsi3b MeXKJy I[lapaMeTpamMu COCTOSIHMSI Ta3a B M30MpoLeccax,
3JIeKTpU3aLUs Tesl, B3auMOJeUCTBUE 3apsi/iOB;

OMHWChIBaTh MeXaHWYeCcKoe [BIDKEHHWe, WCI0Jb3ysl (pr3nuecKre BeUUYUHBIL:
KOOpJYHaTra, IyTb, IlepemellleHHe, CKOpPOCTb, YCKOpPeHWe, Macca Teja, CWja,
VMITy/IbC TeJjla, KWHeTUYecKas SHeprusi, MoTeHLa/lbHas SHepPrusi, MexaHuueckas
pabora, MexaHWYecKas MOIIHOCTb; TIPU OMNMCAHWUM TIPAaBUIBHO TPAKTOBAaTh
¢u3nUecKuii CMBIC/T UCIIO/b3yeMbIX BeJIWYMH, WX 0003HaueHusi U eJVHUIIb,
HaxoZUTb ()OPMYJIbl, CBS3bIBAIOLME [aHHYHO (PU3MUECKYI0 BeUUMHY C [JPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb W3yUEHHbIE TEIUIOBble CBOMCTBA TeJ W TeIUIOBbIE SIBJIEHUS,
UCTOJb3ysl (M3UuUecKrde BeJMYMHBL: JlaB/ieHWe Tasa, TeMmIlepaTypa, CpeaHss
KUHeTUYeCKast SHeprusi XaoOTUUeCKOoro [BIKEHHUsI MOJIeKYJI, CpefiHeKBaJpaTH4yHast
CKOPOCTb MOJIEKY/I, KOJIMYECTBO TeIJIOTbI, BHYTPEHHsisi SHeprusi, paboTa rasa,
KO3()(ULIMEHT TI0/7Ie3HOr0 JIeWCTBUS TeIUIOBOTO JBUraressi; MNpU ONUCAHUM
MIPaBW/IBHO TPAaKTOBaTh (DU3WUYECKUH CMBICJI MCHOMb3yeMbIX BeIUUMH, HX
obo3HaueHUWss W e[WHULbl, HaxXOAWUTb (OPMYJbl, CBSI3bIBAIOLME [IAHHYIO
(bY3UUeCKY0 BeJTMUYKHY C APYTUMU BeJIUUHMHAM;

OMUCHIBATH U3yUeHHbIE 37IeKTPUUECKHEe CBOMCTBA BellleCTBa U 3JIeKTPUYECKHe
siBJIeHUs1 (IIPOLIeCChI), UCIO0/Ib3Ysl (PM3MUYEeCKHe BeJMUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIEKTpAYeCKOe I10J1e, HallpSDKEHHOCT 107151, TTOTeHL1asl, pasHOCTb ITOTeHLMAJIOB;
NP ONWCAHWUM TMPAaBWIBHO TPAKTOBaTh (PU3NUECKUM CMBICJ HCIO/Ib3yeMbIX
Be/IMUMH, MX O0003HAuUeHWs W eJWHUIIbI; YKa3biBaThb (POPMYJIbI, CBSI3bIBaIOIIIMe
JlAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe TMpOLeCChl U SIBIEHUs, UCIO/b3ys (U3nUYecKue
3aKOHbI ¥ MIPUHLIUIILL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akoHb! HbroTOHA,
3aKOH COXpaHEeHWsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXPaHeHWsl HWMITYJ/IbCa,
TIPUHLIUI CYTIepIIO3WLIMA CWJI, TIPUHLMI PaBHOIIPaBUS HWHEPLUA/BHBIX CHUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHETUUeCKYI0 TEeOpUI0 CTPOEHHs BellleCTBa, Ia30Bble
3aKOHBI, CBSI3b CpeJHeN KMHEeTUUeCKOW SHEPryuy TeIyiOBOr0 [IBU)KEHUS MOJIEKY C
abCo/IOTHOM TemrepaTypol, TepBbIid 3aKOH TePMOJVHAMUKH, 3aKOH COXpaHeHUS
3JIEKTPUYECKOro 3apsifia, 3akoH KysioHa, mpu 5TOM pasivyaTh CJI0BECHYIO
(OpMy/IMPOBKY 3aKOHa, ero mMaTeMaTh4yecKoe BbIpaKeHue U yC/I0BUS (TPaHMLIbI,
00/1acTH) IPUMEHUMOCTH;



OOBSICHITH ~OCHOBHBIE TIPUHI[UIIBI ~ J€MCTBUS ~ MallliH, TPUOOPOB U
TeXHUYECKUX yCTPOWCTB; pa3inyaTh YC/IOBUS UX 0e30MacHOro MCTO/b30BaHUS B
TOBCeITHEBHOM YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUNW WU
TIPOLIECCOB C MCII0/Ib30BaHWEM TIPSIMbIX W KOCBEHHbIX W3MepeHUuH, MpU 3TOM
dopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTO JKCTepUMeHTa,
cobupaTh YCTAaHOBKY M3 TMpeJjI0KeHHOro 000py/oBaHUs, TPOBOJUTH OIBIT U
(dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUeCcKrX BeJIUUWH, NPy
3TOM BBIOMpATh ONTUMAJIBHBIA CMOCOO WM3MepeHUsi M WCII0/Ib30BaTh H3BECTHBIE
MeTO/Ibl OLIeHKH TMOTrPeIHOCTel U3MepeHUl;

WCCneloBaTb  3aBUCHMOCTH  MeXAy  (U3NUeCKUMM  BeMUYMHAMMU  C
WCT0/Ib30BaHMEeM TPSMbIX U3MepeHMH, MPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(dbuKcUpoBaTh pe3y/bTaThbl MOTYYEHHOW 3aBUCUMOCTHA (DU3MUYECKHMX BeIUYUH B
BUY/le Tab/u1] ¥ TpaUKOB, /iesiaTh BHIBO/IBI TI0 pe3y/ibTaTaM MCC/e/I0BaHus;

cobsrofaTh TipaBuia 6e30mMacHOro Tpy/ia MpU MPOBeJeHUU UCC/eJOBaHU B
paMKax yueOHOro 3KCIIepUMeHTa, yueOHO-MCC/ie[loBaTeTbCKOM U TPOEKTHOMN
JesiTe/IbHOCTA C WCI0/Ib30BaHHeM H3MepHUTe/bHBIX YCTPOWCTB M 71ab0paToOpHOTO
obopyoBaHus;

peliatb pacyéTHble 3afaud C $BHO 3aJlaHHOW (PU3WUYECKOM MOZEeJbIO,
WCIo/b3ys (hr3uueckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOZe/ib, BhIJeNATh (hr3nuecKre BeTUUUHBI U (HOPMYIIbI,
HeobXo/uMble [1/11 e€ pellleHs], TIPOBOJUThL PacyéThl U OIleHUBATh peaTbHOCTh
TOJTyYeHHOT0 3HaueHUs (hH3UUeCcKol BeJIMUMHbI;

pelllaTh KaueCTBEHHbIE 33/lJauM: BbICTPAUBATh JIOTUUECKA HEMIPOTHBOPEUHBYIO
L[ENI0YKY PaCCY’)K[EeHUM C OIMOpOoM Ha H3yueHHble 3aKOHbI, 3aKOHOMEPHOCTU H
(dbu3nueckue siB/iIeHUS;

WCTIO/Tb30BaTh ~ TPW  pellleHWHd  yueOHBIX  3a/@ad  COBpEMEeHHbIe
VH(MOpMaI[MOHHbIe TeXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBaHUsl, UHTepIpeTaLiuu
Y TIpe/icTaB/ieHyst yueOHOM M Hay4YHO-TIONY/IIPHOW MH(pOpMAaLUY, TTOTyYeHHOU U3
Pa3MYHbIX UCTOYHUKOB, KDUTHUECKH aHATM3UPOBaTh T0/ydaeMy0 UH(GOpMalIuo;

IIPUBOJUTH TIPUMEPhI BK/IaJla POCCUHUCKUX M 3aPYOe)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HayKW, OOBsSICHEHHe TIPOIIeCCOB OKPY/KaloIlero Mupa, B pPa3BUTHE
TEeXHUKH U TEXHOJIOTUH;

WCII0/Ib30BaTh TeOpeTUUecKue 3HaHWS T0 (Pu3vKe B TOBCEAHEBHOM >KU3HU
nuist obecrieueHust 6€30MacHOCTY TIpY oOpallieHny ¢ pubopaMu U TeXHUYeCKUMU
yCTPOMCTBAMU, [Jisi COXpaHEHUS 3/[OPOBbsI U COOJTFOZIeHNs] HOPM 3KOJIOTUYECKOTO
TOBe/IeHUs1 B OKPY’Karolllel cpejie;



paboTatb B Tpymme C BBIOJIHEHWEM pa3/MUHbIX COLMATBHBIX pOJIeH,
TJIaHUPOBaTh paboOTy TpyMmbl, palMOHA/JLHO pacrpeienisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aJleKBaTHO OLleHWBATh
BKJIaJl Ka>X/IOTO M3 YUaCTHUKOB T'PYIIITLI B PellleHre pacCMaTpUBaeMoi TTpo0IeMbl.

K konily obyuenuss B 11 k/acce rpeiMeTHble pe3y/bTaThl Ha 0a30BOM
yYPOBHE [IOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yYarOIIMXCSl YMEHU:

JIEMOHCTPUPOBaTh Ha TIpUMepaxX pojb U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpPeMeHHOW HayuHOM KapTHWHBI MHpa, B pPa3BUTHUU COBPEMEHHON TeXHUKU U
TeXHOJIOTMM, B MNPAaKTUYECKOU MAesiTe/IbHOCTH JItOZeH, 11eJIOCTHOCTh U eUHCTBO
(dbu3nuecKor KapTUHbI MUPa;

YUUTHIBaTh TpaHUI[bl TIPUMEHEeHWs] HW3yUeHHBbIX (HU3UUeCKUX Mo/lesei:
TOUEYHBIN 37IeKTPUUeCKUi 3apsijl, JIyd CBeTa, TOUeUHbI MCTOUHUK CBeTa, siZiepHasi
MO/leJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOIO siipa TpU pellleHuu (hrU3udecKux
3aj1ay;

pacrio3HaBaTh (pu3nyeckre siBjieHUs (TIPOLecChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU Y KBAHTOBOUW (PU3UKU: 3/IeKTprUUecKasi TIPOBOJUMOCTb,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe [eHCTBUS TOKa, B3aUMOJelCTBUe
MarHuTOB, 5J/IKTPOMarHUTHasi WHAYKLUS, [JeMCTBMEe MAarHMTHOTO IO/ Ha
TIPOBO/JITHUK C TOKOM U JBWDKYIIUNICS 3apsifi, 3/IeKTPOMarHUTHbIe KosiebaHus U
BO/IHBI, TIPSIMOJIMHEMHOe PpacrpoCTpaHeHWe CBeTa, OTpakKeHWe, TIpesioM/ieHue,
vHTepdepeHusi, audpakuus W 0oJspu3alys CBeTa, [UCIEepPCUsl  CBeTa,
dboTtoanekTpruueckuil 3gdekT (poToaPpdeKkT), cBeTOBOe /aBieHre, BOSHUKHOBEHUE
MMHeMYaToro CIieKTpa aTroMa BOJOpOZia, eCTeCTBeHHasi W HCKYCCTBeHHast

PaZiIu0aKTUBHOCTE;
OMUCHIBATb M3y4yeHHble CBOMCTBA BelllecTBa (371eKTpUUeCKUe, MarHUTHbIe,
ONTUYECKUe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pas3/iMuHbIX  Cpell) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), WUCMO/b3ySl (PU3UUECKUE BeJIMYMHbI:
3JIEKTPUYECKUU 3apsif], CWja TOKa, 3/eKTPUYEeCKOe HarpsbkeHue, 37eKTpUYecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMA/IOB, 3/eKTPO/IBIKYIIas Cha, paboTa TOKa,
VHAYKIWSI MarHUTHOTO Tmossi, cuiaa Awmrepa, cuia JlopeHlja, WHAYKTUBHOCTb
KaTyLUK{, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO T0Jield, Mepuoj, U 4YacToTa
KosiebaHuii B Kose0OaTebHOM KOHTYpe, 3apsii M CWla TOKa B TIporjecce
rapMOHMUECKUX 3JIeKTPOMarHUTHLIX KojebaHuii, ¢OKycHOe paccTosHhe U
ONTUYeCKasi CWla JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaThb (PU3UUECKUU
CMBIC/T HCIIO/Mb3yeMbIX BeJWUMH, WX 0003HaueHUs W eAVHMIIbl, yKa3bIBaTh
(GopMy/ibl, CBA3BIBAIOLME [IAHHYIO (PU3MYECKYID BeJWYMHY C JpPYTUMH
BeJIMUMHAMUY;

OMUCHIBATb H3yUEHHble KBAaHTOBbIE SIBJIEHUS] U TIPOLIECCHI, UCMOJIb3Yys
(r3nueckre BeMYMHBI: CKOPOCTb 371€KTPOMArHWUTHBIX BOJIH, [/IMHA BOJIHBI U



yacToTa CBeTa, SHePrys U UMITY/IbC (POTOHA, Nepuo/| Moaypacraja, SHeprus CBSI3u
aTOMHBIX $i/iep, TpPH OIUCAHWW T[PaBUIbHO TPAKTOBaTh (DU3MYECKUN CMBICI
WCTIO/Ib3yeMbIX BeMUMH, WX 0003HaueHusi W eAWHUIIbI, YKa3biBaThb (HhOPMYIIbI,
CBs3bIBAIOIIME [laHHYH (U3UUECKYI0 BeJMYMHY C JpYTMMU BeIMYUHAMMU,
BBIUUC/IATH 3HaUeHUe (PU3NUecKoi BeJTMUUHbI;

aHa/IM3MpoBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCIO0JIb3ys (PU3nuecKue
3aKOHbI U TIPUHLIUIILL: 3aKOH OMa, 3aKOHbI TI0C/Iei0BaTeIbHOTO U Tapasuie/ibHOro
CoeJMHEHUs] TIPOBOJHUKOB, 3aKoH J[koynsi—JleHlla, 3aKOH 3/€KTPOMarHUTHOU
VHJYKIMY, 3aKOH NPSIMOJIMHEMHOT0 pacnpoCTpPaHeHUsl CBeTa, 3aKOHbI OTpa)kKeHUst
CBeTa, 3aKOHbI Mpe/ioM/IeHHsI CBeTa, YpaBHeHHe OJuHIITelHa 4151 GoTo3ddekTa,
3aKOH COXPaHEHHsl SHEepruM, 3aKOH COXpaHeHWs] UMIY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHsi MacCOBOT0 uucia, MOoCTyJaThl bopa,
3aKOH Pa/IM0aKTHMBHOIO Pacria/ia, Mpy 3TOM Pa3/iMyaTh CJI0BECHYI0 (hOPMYIUPOBKY
3aKOHa, ero MareMaTHyeckoe BbIpa&KeHHMe U YyCJIOBUS (TpaHULIbI, 00J1aCTH)
TIPUMEHUMOCTH;

orpeje/sSTh HaripaB/ieHUe BeKTopa WH/YKI[MA MarHWTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CH/Ibl AMIiepa U cuibl JIopeHiia;

CTPOUTh W OIMCBhIBaTh U300pakeHue, CO37laBaeMoe TIJIOCKAM 3epKasioM,
TOHKOM JIMH301;

BBITIOJIHATb 9KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUNW WU
TIPOLIECCOB C MCITI0/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHUM: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTO 3KCTMepUMeHTa,
cobupaTth yCTaHOBKY W3 TMpeJAJIOKeHHOTr0 000py/10BaHUs, MPOBOJUThH OMBIT U
(dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUst (PU3NUeCcKrX BeJIUUWH, MpU
3TOM BBIOMpATh ONTUMAJIBHBIA CMOCOO WM3MepeHUsi M WCII0/b30BaTh H3BECTHBIE
MeTO/Ibl OLIeHKH TMOTrPeIHOCTel U3MepeHUl;

WCC/Ie[0BaTh 3aBUCUMOCTH  (PU3MYECKMX BeIMUMH C HCI0JIb30BaHUEM
MPSIMBIX U3MEpeHMWi: TMpPU 3TOM KOHCTPYUPOBAaThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJyYeHHOM 3aBUCMMOCTU (PU3WUYEeCKUX BeJMYMH B BUJe Tabui] u
rpavKoB, JiesiaTh BbIBO/bI IO pe3yJ/ibTaTaM UCC/eJOBaHNSI;

cobsrofaTh TipaBusia 6e30mMacHOro Tpy/ia MpU MPOBeJeHUU UCC/e/JOBaHUM B
paMKax yueOHOro 3KCIIepUMeHTa, yueOHO-MCC/ie[joBaTeTbCKOM U TPOEKTHOMN
JesiTe/IbHOCTA C WCI0/Ib30BaHHeM H3MepHUTe/bHBIX YCTPOUCTB M 71ab0opaTOpHOTO
obopyoBaHus;

peliatb pacyéTHble 3afaud C $BHO 3aJlaHHOW (PU3WUYECKOM MOZEeJbIO,
WCIo/b3ys (hr3uueckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a[auu
BbIOMpaTh (PU3MUECKYI0 MOZe/ib, BbIJeNATh (hr3nueckre BeTUUUHBI U (HOPMYIIbI,



HeoOXoauMble 71 eé pellleHus, TIPOBOAUTb PACUéThl U OLIEHWBATh PeasbHOCTh
TI0/yUYeHHOT0 3HaueHus (PU3UUeCcKOu BeJIMUUHBI;

pellaTh KaueCTBeHHbIE 3a/]aUM: BLICTPAUBATh JIOTMUECKHA HEITPOTHBOPEUHBYO
I[ETIOYKY pacCyXJeHW C OIOpOoM Ha HW3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTH H
dbu3rueckue siBJIeHUS;

WCTO/b30BaTh  TPU  pellleHWHM  yueOHBIX  33/@ad  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [/ TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPEeTaI|H
Y TIpe/JiCTaB/IeHHsI yueOHOU 1 HayYHO-TIOMY/ISIPHOM MH(OPMAaI|H, TTO/TyYeHHOW U3
Pa3UYHBIX UICTOYHUKOB, KDUTHUECKU aHATM3UPOBaTh TI0/TyuyaeMyr0 HH(OpMaIuio;

OOBSICHSITH TIPUHLIUIBI  JEMCTBUSI MalllMH, TPUOOPOB Y TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBUSI MX 0€30IMaCHOr0 MCIT0/Ib30BAHUS B TIOBCEIHEBHOM
YKU3HU;

TIPUBOJUTH TIPUMEPhI BK/IaJla POCCUHCKUX U 3aPYOe)KHBIX YUEHbIX-(DH3UKOB B
pa3BUTHe HaykKu, B OObsCHeHHe TIPOLIeCCOB OKPY’Karolllero Mupa, B Pa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TEOPeTHYECKHe 3HaHUsS 10 (U3MKe B TIOBCEHEBHOM >KU3HU
J1s1 obecrieueHUs1 0€30MaCHOCTH MpU 00paIlieHHuH ¢ TTPUOOpPaMH M TEXHUUECKUMHU
yCTPOMCTBAaMH, [jisi COXpaHeHUs 3/JOpPOBbsl U COOJIFOZIeHUsT HOPM 3KOJIOTUYeCKOTO
TIOBe/IeHUs B OKpY>Karolllel cpe/Je;

paboTatb B Tpymre C BBITOJHEHWEM Ppa3/MUHbIX COIMAILHBIX PpOJIeH,
TJIAaHUPOBaTh pabOTy TpyNmbl, palMOHA/JILHO pacrpeenissTb O00S3aHHOCTH U
TIJIAHUPOBAThH JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYalLMsX, afleKBaTHO OL[eHUBATh
BKJIaJl Ka>K/IOTO M3 YUaCTHUKOB T'PYIIIILI B peIlleHre pacCMaTpUBaeMoi TTpo0IeMBI.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHbie | [IpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/bHBIE
pabdoThI e paboTbI
pecypchl
Paspen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®du3MKa U MeTO/bl HAyUYHOI'0 MTO3HAHUS 2 Bubmaorexa IOK
) A y https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pazpgen 2. MEXAHHUKA
2.1 Kunemartuka 5 Bubmaorexa [IOK
https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
2.2 flpramika 7 https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
2.3 3aKOHbI COXpaHeHHsl B MeXaHUKe 6 1 1 hits:/m.edsoo.r/7f41bf72
WNtoro no pa3zpeny 18
Paspen 3. MOJIEKYJ/IIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOU 9 1 Bubmioreka LIOK
) Teopuu https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
3.2 OCHOBEI TEPMOAHHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSA BeLleCTBa. 5 bubmmoreka LIOK

®a3oBble nepexo/bl

https://m.edsoo.ru/7f41bf72




Wtoro no paspeny

24

Paszpen 4. JIEKTPOJJUHAMUKA

bubmmoreka ITOK
4.1 IeKTPOCTaTHKA 10 https://m.edso0.ru/7f41bf72
40 [TocTOsIHHBIN 3/1eKTPUYECKUM TOK. TOKU B 12 Bubmioreka LIOK
' pasIMUHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro nio pasgeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtponbnelie | IIpakTHueckue
NporpamMMsbI Bcero o0Opa3oBare/IbHbIE
paboTbI paboThI
pecypchl
Paspen 1. 9JIEKTPOJJMHAMUKA
11 MarnsuTHOe mnoJie. DJIeKTpOMarHuTHas 11 1 3 bubmuoreka LIOK
) UH/IYKIWS https://m.edsoo.ru/7f41¢97c
Wtoro no paspeny 11
Paszpgen 2. KOJIEBAHUSA 1 BOJ/IHBI
)1 MexaHuyeckue U 3/1eKTpOMarHuTHbIe 9 1 Bbubmoteka LIOK
) Ko/eGaHus https://m.edsoo.ru/7f41c97c
29 MexaHnueckre U 3/IeKTPOMarHUTHbIE 5 1 bubmmoreka LIOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka LIOK
23 Onriika 10 3 https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pasaen 3. OCHOBBI CITEITUA/TbHOM TEOPUY OTHOCUTEJIbHOCTHU

31 OCHOBBI cieriuanbHOW TeOpPUU 4 1 bubmioreka LIOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Nroro nio pasgeny 4
Paszgen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThbl KBAHTOBOM ONTUKHU 6 Bubmorexa OK

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




bubmioTeka 1IOK

4.2 Ctpoenuve aTtoma 4
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe 471po 5) Bubmaorexa [IOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMU 1 ACTPOPU3NUKH

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 7 E:fiﬁﬁfg;gﬁ}; £41c97c
Wtoro no paspeny 7
Paspen 6. OBOBIAROIIEE ITIOBTOPEHUE

6.1 Obobujarouee nosToperHe 4 }]?:fsj?/l;lrcl)ffc}l{sigrc:/li f41c97c
Wtoro no paspeny 4
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KonnyecTrBo uacos JJ/IeKTPOHHBbIE
Hdara
Ne nudpoBbie
Tema ypoka KonTposibubie | IlpakTHueckue | H3yUYeHH
n/n Bcero o0Opa3oBaTe/IbHbIE
paboTbI paboTbI A
pecypchl
®du3nka — Hayka 0 Ipupoje.
1 Hayunsie MET(}), bl HofoHlfﬂ 1 04.09 Bubmmorexa TTOK
y A ’ https://m.edsoo.ru/ff0c32e2
OKpY’Karolllero Mupa
Posnb 1 MecTo GU3KKU B

) (hopMHpOBaHNY COBPEMEHHOU 1 06.09 bubmmoreka LIOK
Hay4YHOU KapTUHBI MUPa, B ’ https://m.edsoo.ru/ff0c33e6
MPaKTAYeCKOM JesiTeTbHOCTU JIto/ler
MexaHHUeCKOe JIBU)KEHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 11.09 bubmmoreka LIOK
JBwKeHus. [lepemellieHre, CKOPOCTb, ' https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4 PaBHOMepHOe NpsIMOJIMHeHHOe 1 13.09 bubmmoreka LIOK
JBIDKEHHE ' https://m.edsoo.ru/ff0c3620

c PaBHOyCKOpeHHOe MpSIMO/IMHeHOoe 1 18.09 Bbubmoteka LIOK
JIBIDKEHHE ' https://m.edsoo.ru/ff0c372e

6 CBobogHoe miazieHue. Y CKOpeHre 1 20.09 bubmuoreka IIOK
CBOOO/THOTO TIaJIeHUS ’ https://m.edsoo.ru/ff0c39cc

bubmoTeka LIOK

7 BxoziHast KOHTpo/IbHas1 pabora. 1 25.09

A P P https://m.edsoo.ru/ff0c3ada

8 [TpyHLMn oTHOCUTe/IbHOCTH ['anues. 1 27.09 bubnuoreka LIOK

I/IHepL[I/IaJIbHLIe CHUCTeMBI OTCUeTd.

https://m.edsoo.ru/ff0c3be8




[TepBnIii 3akoH Hbr0TOHA

Macca Tena. Cuna. [IpuHyun

[ToTeH1ManbHasi SHEPrusi ynpyro

N bubnuoreka LIOK
9 CyTneprio3uLuu cui. Bropoil 3akoH 02.10
yHep 1 P . https://m.edsoo.ru/ff0c3be8
HeroTOHa J/11 MaTeprasibHOM TOUKU

10 Tpetuii 3akoH HetoToOHa /151 04.10 Bubmoreka IIOK
MaTepHa/lbHbIX TOUEK ’ https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroteHus. Cua

11 TsbKecTu. IlepBasg KocMHuueckas 09.10 Bubmmorexa TTOK

P Hep ' https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1> Cuna ynpyroctu. 3akoH 'yka. Bec 11.10 Bubmorteka IIOK
Tesa ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapurueHT TpeHus.

13 Cuia CE]‘I OTI/IBnel({bI/I(z 1? 151 BI/I)Pi(eHI/II/I 16.10 Bubmmorexa TIOK

P P A ' https://m.edsoo.ru/ff0c3f76
Tesa B )KUJKOCTU UK rase
[TocTymnaresnpHOe U BpalllaTe/ibHOe

14 JIBIKeHWe abCOJTIOTHO TBEPZOTO Tea. 18.10 bubmoreka LIOK
MowmeHT cunsbl. [11eyo cunel. Ycnosus ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIo TeJsia
VmnyibCc MaTeprasbHOM TOUKH,

15 CUCTeMbl MaTepUuabHbIX TOUYeK. 93.10 Bbubmoreka LIOK
VmmysieC cuiibl. 3aKOH COXpaHeHUst ’ https://m.edsoo.ru/ff0c43d6
HMMITy/ibCa. PeakTHBHOe [IBU)KeHHe
PaboTa ¥ MOIITHOCTh CUJIBI.

16 Kunetnueckasi sHeprust MaTepuaabHOU 25 10 bubmoreka IIOK
Touku. Teopema 06 U3MeHeHUH ’ https://m.edsoo.ru/ff0c4502
KUHEeTUYeCKOW SHeprumn

17 [ToTennanbHas SHeprus. Bbubmoreka LIOK

https://m.edsoo.ru/ff0c461a




ZlehopMHUPOBAHHOM MPY>KUHBI.
[MoTeHLMaMbHast 3Heprysi Tesia BOM3U
TOBEPXHOCTU 3eMJIA

18

[ToTeHLMa/TbHBIE U HETIOTeHIUa/IbHbIe
cusbl. CBsi3b pPabOThI
HeIoTeHLMaNIbHbIX CUJ C U3MeHeHHeM
MeXaHUYeCKOW YHEPIMU CHCTEMBI TeJl.
3aKOH COXpaHEeHHUs] MeXaHUUeCKOM
SHEepruu

Bbubmioteka LIOK
https://m.edsoo.ru/ff0c478c

19

JTabopaTopHas pabora
«WccnepoBanue CBsi3u pabOThI CUJTBI C
M3MeHeHeM MeXaHUYeCKOUW 3Hepryuu
TeJia Ha TIpUMepe PaCTsDKeHUsT
PEe3UHOBOT'0 JKTyTa»

20

KoHTposibHast paboTa 1o Teme
«Kunemaruka. /JuHaMuka. 3akOHbI
COXpaHeHUsl B MeXaHHUKe»

bubmoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE N0JI0KEeHUS] MOJIEKYJISIPHO-
KWHEeTUUeCKou Teopuu. bpoyHoBCKoe
nBwkenue. uddysus

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUXKeHUS U
B3aUMO/eMCTBUS YaCTUL] BellleCTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTeN
U TBEp/bIX TeJl

23

Macca mosnekyJ1. Konnuectso
BelfectBa. [TocTosiHHass ABorazipo

24

TernnoBoe paBHOBecHe. TemriepaTypa
u eé usMmepenue. I1lkana Temreparyp




Lenbcus

U peanbhbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcomoTHas TeMriepaTypa Kak Mepa

%6 Cpe/iHeli KWHeTUUYeCKOM SHepruu bubmmoreka LIOK
[IBIDKeHUs MOJIeKyJ/l. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnanelipoHa

27 3akoH [danbToHa. ['a30Bbie 3aKOHbI
JlabopatopHasi paboTa

)8 «MccnenoBanye 3aBUCUMOCTH MEXY
rapamMeTpamMu COCTOSIHUS
paspekKeHHOro rasa»

79 N3oripolieccs! B ueaabHOM rase U Ux bubmoreka LJOK
rpaduyeckoe mpe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss 5Heprus
TepMO/IMHAMUUeCKOW CUCTEeMbI U

30 criocobsl eé n3MeHenusi. Konuectso Bbubmioteka LIOK
TeTUIOThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHeprust OJHOATOMHOT' 0O W/leaslbHOrO
rasa

31 Buzpl Terionepesauv Bubmiorexa LIOK

h ped https://m.edsoo.ru/ff0c5¢36
Y nenbHas TeMa0€MKOCTb BelleCcTBa.
32 KosiuecTBO TeruioTsl rpu Bubmiorexa LIOK
P o https://m.edsoo.ru/ff0c5¢36
Teruionepejaue. AmabaTHbIN rporecc

33 [TepBbIii 3aKOH TEPMOJIMHAMUKHU U €r0 Bbubmoteka LIOK
TpUMeHeHre K U30IIpoLieccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTHMOCTD TTPOIECCOB B bubmoTeka LIOK




ripupo/ie. Bropoii 3aKkoH
TepMO/JUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunuyn peicteus u KI1/J TenyioBoit

bubmmoreka IIOK

35
MallIVHbI https://m.edsoo.ru/ff0c600a

36 ki Kapxo u ero KIT/I

37 OKosoruyeckyre mpobseMsl
TeTI03HepreTUKU

38 O06ob6maroruii ypok «MoJieKyasipHasi bubmmoreka LIOK
¢u3suka. OCHOBBI TEPMOJMHAMUKU» https://m.edsoo.ru/ff0c6938
KonTposbHas paboTa 1o Teme

39 «MonekynsipHas ¢pr3rka. OCHOBBI Bubmiorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKU»

40 [Tapoobpa3oBaHue U KOHZEHCalMs. Bbubmoreka LIOK
Wcnapenue v KuneHve https://m.edsoo.ru/ff0c63b6
AOGCosIOTHast U OTHOCHUTETbHAS

41 BJI&YKHOCTh BO3AyXa. HackllleHHbIN Bubmaorexa [IOK

Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpucranmmyeckue u

42 amopHbIe Tera. AHU30TPONUS bubmmoreka LIOK
CBOMCTB KpucTaioB. JKujkue https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHbIe MaTepUallbl
[TnaByieHye U KpUCTaIU3aLIySsI.

bubmioTeka 1IOK
43 Y nenbHasi TEIUVIOTA I/IaB/IEHUS.
https://m.edsoo.ru/ff0c6708
Cybnmmmarius
bubmmoreka LIOK

44 YpaBHeHHe TeryioBoro 6amaHca momotexa I

https://m.edsoo.ru/ff0c6820

45 OnekTpr3aLnys Tes. DJIeKTPUUeCKUU Bbubmoreka LIOK

3apsifi. [1Ba BU/ia 37eKTpUUYeCcKuX

https://m.edsoo.ru/ff0c6bcc




3apsi/ioB

HPOBOAHI/IKI/I, AWDJIEKTPUKU U

46 I10JIYTIPOBOIHUKHU. 3aKOH COXPaHEeHUsI Bubmiorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
37IeKTPUYECKOr0 3apsizia
B3aumopeiicTBue 3apsijoB. 3aKOH
47 Kynona. ToueuHbIil 371€KTpUUeCKUi Bubmaorexa HOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsz
HarpskéHHOCTB 3/1eKTPUYeCKOro
48 niosig. [IpyHLMI cynepnosuuuu Bbubmioreka LIOK
3/1eKTpUUeCKUX roJjeu. JInuuu https://m.edsoo.ru/ff0c6df2
HarpsyKEHHOCTU
PaboTa cu1 3/1eKTpOCTaTHUeCKOro
49 noJjist. IToreniuan. PasHocTb Bubmaoreka HOK
) Har. https://m.edsoo.ru/ff0c6£00
MOTEeHLaI0B
ITpoBOOHUKY U IUS/IEKTPUKH B
50 3J1peKT iCTaTqu'L:ZKOM no[;e Bubmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
OvsnekTpruecKasi NIPOHULIAEMOCTh
bubmioreka LIOK
51 DJIeKTPOEMKOCThL. KOHIeHcaTo
/IEKTPOEMKOCTB HAEHCATOP https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTb IJIOCKOTO
52 KOHZeHCcaTopa. DHeprus 3apsyKeHHOro Bubmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/IeHcaTopa
c3 JlaboparopHasi pabota "3mMepeHue
3/1IeKTPOEMKOCTH KOHleHcaTopa"
54 [TpyHLMI eCTBUS U IPUMEHeHHe

KOH/IEHCATOPOB, KOITUPOBA/ILHOTO
arrapara, CTpyHHOTo TIpUHTepa.
OJieKTpoCTaTHUeCcKas 3alluTa.




3a3zemsieHue 371eKTPOIprubOopoB

55

OneKTpuUecKui TOK, YC/IOBHS ero
cylecTBOBaHUs. [10CTOSIHHBIM TOK.
Cuna Toka. Hanpsbkenue.
Conportusnenue. 3akoH Oma i
y4JacTKa Lienu

56

[MocneoBatesibHOE, MapasiebHOe,
CMeIIaHHOe COoeJMHeHNe
MPOBOAHUKOB. JlTabopaTtopHast paboTa
«/I3yueHne cMeIIaHHOTO COeIMHEeHUS
PE3UCTOPOB»

0.5

bubmoteka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa ¥ MOIIIHOCTb 3/1eKTPUYECKOTO
TOKa. 3aKoH [bxoys-JleHua

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TTOJIHOM (3aMKHYTOM)
snekTpuueckou Lenu. Kopotkoe
3ambIKaHue. JlaboparopHasi pabota
«M3mepenune 3/JC UCTOYHUKA TOKA U
€ro BHyTPEHHero COTPOTUBJ/IEHUSI»

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHasi MTPOBOJUMOCTh TBEPBIX
MeTaJlJIOB. 3aBUCUMOCTb
COTIPOTHBJ/IEHUS] METAJI/IOB OT
TemMriepaTypbl. CBepXIpOBOJUMOCTb

60

O/eKTpUUeCKUi TOK B BaKyyMe.
CBoiiCcTBa 3/1eKTPOHHBIX ITyUKOB

61

[TonynpoBOJHUKH, X COOCTBEHHAsT U

TpUMecCHast TPOBOAUMOCTh. CBOMCTBa
p—n-niepexo/ia. [ToynpoOBOTHUKOBbIE
prOOpHI

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae




OneKTpUYeCcKuii TOK B pacTBopax 1

62 pacmiaBax 3/IeKTPOJIUTOB. 1 bubmoreka LJOK
DJIEKTPOJIUTUYECKAst IUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
OeKTpOJIv3
OneKTprUYeCcKui TOK B rasax.

63 CaMocTosiTeNnbHbIN U 1 bubmoreka IIOK
HeCcaMOCTOSITe/IbHBIN pa3psz. MoyHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma

bubmioreka LIOK

o4 flpoMexcyTodHas aTTecTalys. 1 https://m.edsoo.ru/ff0c86fc
DnekTprUyecKre pruOopsI U

65 YCTPOMCTBA 1 UX MPaKTHUeCKoe 1 bubnuoreka LIOK
rnpuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c88be
6e3omacHocTH
KoHTposibHast paboTa 1o Teme

66 «DnekTpocraTuka. IlocTosiHHBIN 1 bubmioreka LIOK
3/1eKTpUUeCKUii TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMuHbIX Cpejax»

67 Pe3epBHbli ypok. KoHTposibHas 1 bubmoteka LIOK
pabota o Teme "DJIeKTpOUHAMMKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypok. Ob006maromuii ypok 1 bubmoreka LIOK
no temam 10 Kacca https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO YACOB I10 68
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11 K/TACC

KosinuecTBo uacoB J/IeKTPOHHbIE
No ara u(ppoBbIe
n/n Tema ypoxa Bcero Konrponkhpre | - Ipakruyecky iyqemm ]:6[()1;12)£OBaTEJIbeIe
paboTsI e paboTbI pecypcn
[TocTosIHHBIE MarHUTBI U UX

1 B3auUMO/IeICTBUe. MarHuTHoe TioJie. 1 05.09 bubmoreka LIOK
BekTop MarHuTHOM MHAYKUWY. JIMHUN https://m.edsoo.ru/ff0c9778
MarHMTHOM UHJYKLUU
MarHuTtHoe 1oJie MPOBOJHUKA C

) TOKOM. OrnbIT OpcTesa. 1 06.09 bubmoteka LIOK
B3aumogenicTBre NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHasi pabota «/3yueHue 1 1 12.09 Bbubmmoreka LIOK
MAarHuTHOIO I10JI1 KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBMe MarHUTHOTO TOJIS Ha
IIPOBOZHUK C TOKOM. Cuia Amnepa.

4 JlaboparopHasi pabota 1 1 13.09 Bbubmoteka LIOK
«/ccnenoBanue 1eMCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM»

[lelicTBMe MarHUTHOrO TOJIS HA

c JBKYILYIOCA 3apSDKEHHYH0 YaCTULLY. 1 19.09 bubmoteka LIOK
Cuna Jlopewnrtja. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
JlopeHija

6 OJIeKTpOMarHuTHas UHAYKUuS. [1oTok 1 20.09

BeKTOpa MarHUTHOW UHAYKLMU. D1C




VHAYKLUWW. 3aKOH 3/IeKTPOMarHUTHOM
uHayKuuy Papazes

JlabopatopHasi pabota
«HccnenoBanue siBNeHuUst
3/1eKTPOMAarHUTHOM UHAYKLIAN»

26.09

bubmoreka IIOK
https://m.edsoo.ru/ff0cal50

WHpyKTUBHOCTS. fIB/1eHKe
caMouHAyKUuu. 3/1C caMOUHAYKLMH.
OHeprust MarHUTHOI'O 110J151 KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOe I1oJ1e

27.09

bubmmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHHUUecKue yCTpONCTBa U UX
TIpUMeHeHe: NTOCTOSTHHbIe MarHUTHI,
3/1eKTPOMAarHuThl, 3/IeKTPO/IBUraTe/b,
YCKOPHWTE/IN 37IeMeHTapHbIX YaCTHULI,
VH/IyKLIMOHHasl 1eYb

03.10

10

O6o00611arorHi ypok «MarHuTHoe
Tiosie. JIeKTPOMAarHUTHAs UH/YKLHSD»

04.10

bubmoteka LJOK
https://m.edsoo.ru/ff0cab82

11

BxoaHast KOHTpoJibHast paboTa 1o
TeMe «Mar"HuTHoe T10JIe.
OJIeKTPOMAarHUTHasi UHAYKLUS»

10.10

bubmoteka LJOK
https://m.edsoo.ru/ff0cad58

12

CB0bo/iHbIE MEXaHUUECKHEe
KomnebaHusi. 'apMoHHUUeckue
KomnebaHus. YpaBHeHHe
rapMOHHUYeCKUX KoJiebaHuH.
[IpeBpaluenue sHepTUA

11.10

bubmoteka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHasi paboTa
«/ccnemoBaHue 3aBUCMMOCTU
riepro/ia Masbix KonebaHui Tpy3a Ha
HUTHU OT JJTUHBI HUTHU U MacChl Tpy3a»

17.10




KosnebarenbHeiii KOHTYp. CBOOO/IHBIE
3/IeKTPOMarHUTHBIE KOJjieOaHus B

bubnuoreka IIOK

14 Wlea/ibHOM KoJyieOaTesIbHOM KOHTYDe. 18.10
A M https://m.edsoo.ru/ff0cb820
AHanorus Mmexxay MexaHUu4eCKUMH U
3JIEKTPOMAarHUTHBEIMUA KOJTeOaHUSIMU
®opmysa TomcoHa. 3aKOH
15 COXpaHeHUs SHepruu B uaeajbHOM 24.10 Bub/miorexa HOK
P P A ' https://m.edsoo.ru/ff0cb9c4
KosiebaTesTbHOM KOHTYpe
[IpencraBieHue 0 3aTyxaroLUX
KomnebaHusiX. BoIHYKeHHbIe
16 MexaHuueckue Kojiebanusa. Pe3oHaHC 25.10 Bubmiorexa LIOK
) ’ ' https://m.edsoo.ru/ff0cbb86
BobiHy>XIeHHbIe 37IeKTPOMarHUTHbIE
Koste0aHus
[TepemMeHHbIM TOK. CHUHYCOUAA/TBHBIN
repeMeHHbIN TOK. MOIIHOCTD
17 epeMeHHOro ToKa. AMIUTUTYIHOE U Bubmiotexa LIOK
Ij ’ YA https://m.edsoo.ru/ffOcbd34
JIeCTBYIOLLlee 3HaUeHre CUJIbl TOKa U
HarpspKeHUst
Tpancdhopmarop. [Tpor3BoacTBO,
18 riepeziaua u NotpedsieHre
3/1eKTPUUECKOU SHeprumn
Y CTpONCTBO ¥ MIpakTUYeCcKoe
19 TpYMeHeHue 3/IeKTPUUeCKOI'o 3BOHKa, bubmoteka LIOK
reHeparopa IiepeMeHHOI0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUU 3/1eKTpoIiepesad
20 OKOJIOTUYeCKUe PUCKU TIPU

TIPOM3BO/CTBE 3JIEKTPOIHEPrUH.
KynbTypa rcrnosb30BaHus
37IEKTPO3HEPTUU B OBCEAHEBHOM




JKHU3HU

MexaHHUeCKHe BOJTHBI, yC/IOBUS
pacnipoctpaHenwusi. [Tepuog. CKopocThb

bubnuoreka IIOK

21
pacripoCcTpaHeHus U AJIMHaA BOJIHEL. https://m.edsoo.ru/ff0cca54
[TonepeuHblie ¥ MPOJOJIbHBIE BOTHbI
Y 3ByK. CKOpPOCTb 3ByKa. ['pOMKOCTB bubmoreka IIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
. bubmoreka IIOK
23 cBOMCTBa U CKOpOCTs. Illkana
https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMAarHUTHBIX BOJIH
[TpuHLMIIBI paiOCBA3U U
24 TesieBUeHUs. Pa3BuTre CpesiCTB
cBa3u. Paguosnokanus
oe KonTponbHast pabota «Konebanus u bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
6 CBeTa B OJJHOPOJHOM cpefie. bubmoreka IIOK
ToueuHbIi1 UCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHHe cBeTa. 3aKOHBI
27 oTpakeHus cBeTa. [TocTpoeHue Bubmiorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
1300pakeHHi B TIJIOCKOM 3epKasie
IIpenomsienvie ceeta. [TosHOE
)8 BHYTpeHHee oTpakeHue. [IpenenbHbIi bubmioreka LIOK
YI0J1 IOJIHOTO BHYTPEeHHero https://m.edsoo.ru/ff0cd7f6
OTpa’KeHHsI
59 JlabopaTopHasi pabota «V3mepeHue bubmoteka LIOK

IMMOKa3aTeJid MpejioM/IeHUA CTeKJIa»

https://m.edsoo.ru/ff0cd67a




JIun3el. [TocTpoeHne M300pakeHHWH B

30 muH3e. dopMya TOHKOW JIMH3BI bubmorexa OK
- OPMY ' https://m.edsoo.ru/ff0cddle
YBeiueHue JINH3bI
JlaboparopHast paboTta
31 «HWccnegoBaHue CBOMCTB
1300pakeHUH B JIMH3aX»
HOucniepcusi cBeta. COXKHBIN COCTaB
30 6enoro ceeta. IIBeT. JlabopaTopHas
pabota «HabJtojeHue qucriepcun
cBeTa»
33 VnTepdepentys cBeta. Iudpakius bubmoteka LIOK
cBeTa. [IudpakijoHHasi peléTKa https://m.edsoo.ru/ff0ced22
34 ITonepe4yHOCTEb CBETOBBIX BOJIH. bubmoteka LIOK
[Tonspu3aryis ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtryeckuie IPUOOPHI U yCTPOKCTBA U
yCJIOBUSI X 6€3011acHOTO TIPUMeHeHHsT
['paHuLIbl TPUMEHUMOCTH
36 KJ/lacCMUecKor MexaHuKHU. [TocTynarsl Bbubmoteka LIOK
criel[ianbHOM TeOpuHr https://m.edsoo.ru/ff0cf862
OTHOCUTETbHOCTH
OTHOCUTEILHOCTb O/JHOBPEMEHHOCTH.
37 3ame/yileHre BpeMeHH! U COKpalljeHue Bubmiorexa [JOK
A p pall https://m.edsoo.ru/ff0cfa42
JUTAHBI
OHeprusi U UMITyJIbC PeJIITUBUCTCKOMN
38 yacTullbl. CBsI3b MacChl C SHEPTUel U bubmorexa OK
Hel. P https:/m.edsoo.ru/ff0cfc68
WUMITYJIbCOM. DHEprUs MOKOsI
39 KonTtponbHast pabora «OnTHKa. bubmoreka IIOK

OCHOBBI CrielaIbHON TeOpUU

https://m.edsoo.ru/ff0cf6f0




OTHOCHUTE/JIbBHOCTH»

®oToHbl. Popmyna [1naHka. SHeprus

bubmoreka IIOK

40
Y UMIYJIbC GOTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIef0BaHNe Eub [IOK
nboreka
41 . A.T.
poror(exTa. Ormbirer https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (hoTO3(P(hDeKTa. Y paBHEHUE
42 BﬁHmTegl)Ha nq;(bq)0T09¢£eKTa Bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuiia» dotosddekra
Hamenue ceeta. OmbiTe! 1. H.
43 JlebeneBa. XumMuueckoe JelCcTBHE bubmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUeCcKHe yCTPOMCTBA U
TpakTHUYecKoe TIipuMeHeHue:
44
dboTo3/1eMeHT, hOTOJaTUMK,
COTHeYHast baTapesi, CBeTOAUO]
45 Perienvie 3az1au 1o TeMe «JIeMeHThI bubmioteka LIOK
KBAHTOBOM OITUKK» https://m.edsoo.ru/ff0d0302
Mogaens aroma ToMcoHa. ONBITHI
46 Pesepdopja mo paccesiHUIO O-uacTy bubmiorexa OK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHasi Mozie/ib aTOMa
bubmoreka IIOK
47 I1 b
OCTy/IaThl bopa https://m.edsoo.ru/ff0d0afa
N3nyuenue u norsonjeHrve (pOTOHOB
48 1 I/I}ll'le exojie aTOMaLlu co H;lz"o OBHS bubmiorexa OK
P PEXOA . a yp https://m.edsoo.ru/ff0dOafa
SHepruv Ha Jpyrou. Buzpbl crieKTpoB
49 BomnHoBble cBoricTBa yactul. BosHel bubmioreka LIOK

Je bporns. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jyanu3M. CIIOHTaHHOe U
BBIHY)K/|EHHOE U3J/lyueHHe

50

OTKpBITHE pPaZiMOaKTUBHOCTH. OTIBITHI
Pe3epdop/a 1o ornpeesieHUIO COCTaBa
PaJJM0aKTUBHOTO U3TyUYeHHUs

bubmioreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, beta-, raMma-
u3nydyeHus. Bausaue
pPaJvOaKTUBHOCTH Ha KUBbIe
OpraHu3Mbl

52

OTKphbITHE POTOHA U HEUTPOHa.
N3otormbl. Anbba-pacmnag,.
OJIeKTPOHHBIN Y TTO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHnue

bubmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3U HYKJIOHOB B sifipe.
SAnepHble peakumu. SnepHbii
peakTop. ITpo6siembl, TIepCIIeKTHBHI,
9KOJIOTUYeCKUe acreKThl ,epHON
SHepreTUKU

bubmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
1o3uTpoHa. MeTozibl HabJTroIeHns U
perucTpanyy 371eMeHTapHbIX YaCTHLI.
Kpyrbiii cton «®yHgaMeHTaIbHbIe
B3auMozencTBusA. EAUHCTBO
¢u3muecKoi KapTUHBI MUPa»

bubnmmoreka LJOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gHoro Heba. Co3Be3us,
SIPKKe 3BE3/Ibl, TUIAHEThI, X BUJMMOE
IBwkeHve. CosiHeyHasi cucTema

56

Comnnue. ComHeyHasi akTUBHOCTb.




NcTtounuk 3Heprum CosHIa U 3BE3]

57

3BE3/Ibl, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIaBHOU
rocsiefloBaTenlbHOCTH. BHyTpeHHee
cTpoeHue 3B€371. CoBpeMeHHbIe
TIpe/iCTaB/IeHUsI O IPOUCXOXKIEHUU U
sBosrou CoJHLa U 3BE3]]

58

Mneunslii [Iyts — Hama ["anaktuvka.
[Tonoxxenve v aBrkenue ComHLa B
lanakTuke. I'anakTuky. YépHble
JBIPBI B 1jpax rajakTHK

59

Bcenennas. Pa3beranue rajakTuK.
Teopus bosbLIOro B3phIBa.
PenukToBoe usnyuenue.
MeTaranakTuka

60

HepewieHHb1e ipo6/ieMbl aCTPOHOMUH

61

KoHntposnbHast paboTa «D1eMeHThI
aCTPOHOMUH U aCTPO(PUINKI»

62

Hp0Me>KyTqua;{ dTTecCTalus.

63

O6o06mmaroiiuit ypok. Ponb pusuky u
aCTPOHOMHU B 9KOHOMHUUECKOM,
TeXHOJIOTUUeCKOH, COL[MaIbHOM U
3THUYeCcKOoU cdepax JesiTeTlbHOCTU
yesioBeka Posib 1 MecTo ¢r3MKK U
aCTPOHOMUU B COBPEMEHHOW HayuHOU
KapTUHe MHpa

64

O6o6miaroiiuii ypok. Ponb
¢bu3rueckoil Teopuu B GopMUpOBaHUU




ripe/icTaB/eHUN 0 (hU3NUeCcKoM
KapThHe MHUpa

O6o6maromuii ypok. Mecto
bur3MUecKo KapTHHBI MUpPa B 00111eM

65 pSily COBpEMEHHBIX eCTeCTBEHHO- L
HayYHBIX IIpe/ICTaB/IeHNI O IIPHUpPOZe

66 Pe3epBHbIil ypoK. MarHuTHoe mose. 1
O/neKTpOMarHyWTHasi MUHAYKLHS
Pe3epBHbIit ypok. OnTrka. OCHOBBI

67 crieliiaIbHOW Teopuu 1
OTHOCUTEJIbHOCTH
Pe3sepHbliii ypok. KBaHTOBas (gusmka.

68 BHENIIJEHTLI};I()ZTPOHOMI/II/I u ! 1 bubmotexa OK

https://m.edsoo.ru/ff0d1784
acTpodu3rKU
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

METOAZNYECKHWUE MATEPUAJIbI VI YUUTEIA

I PPOBBLIE ObPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET






