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INOSICHUTEJIbHAS 3AIITNCKA

[Iporpamma mo ¢u3Mke Ha YpOBHE CpemHero oOIlIero o6pa3oBaHMUS
pa3paboTaHa Ha OCHOBe IOJIOXKEHMI M TpeOOBaHUI K pe3yJibTaTaM OCBOEHMS
OCHOBHOJI 00Opa30oBaTeJIbHON IporpaMmsl, npenacrtasiaeHHbIx B @I'OC COO, a
TaKkke ¢ y4éToM (enepaibHON padboyeis ImporpaMmbl BocniuTanus 1 Konnenuym
mpernojaBaHusg  yuyebHoro mpegmvera «®usmka» B 06pasoBaTeIbHbBIX
opranmsaiusax  Poccuiickoit  @Depepanuy, — peaJM3yIOIIMX  OCHOBHbBIE
ob6pasoBaTesIbHbIE ITPOrPAMMABI.

[Iporpamma 1o ¢usuke omnpegensger o0s3aTeJlbHOE IIPEIMETHOE
copepykaHue, YCTaHABIMBAeT PEKOMEHAYEMYIO IOCJ/IeIOBATEIbHOCTh U3YUEHMS
TeM M pas3fesoB Yy4yeOHOro IipegMeTa C YYETOM MeXKIIpeJIMEeTHbIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM YYEOHOrO IIPOIecca, BO3PACTHBIX
ocobeHHOCTeN obyuaronmxcs. IIporpamma mo ¢gusmke maéT mpencraBiieHME O
IIeJISIX, COAepsKaHuM, OOIIeM cTparerunu OOydeHMsl, BOCIIMTAHMUSI M Pa3BUTHS
0oOyUaroIIMXcsl cpeacTBamu ydebHoro mpenmvetra «Dusmka» Ha yryryGJEHHOM
YPOBHe.

N3yuenne Kypca Gpusuky yriy6JIEHHOTO YPOBHS ITO3BOJISIET peaiM30BaTh
3amaun podeCCHMOHAIbHOM OpPMEHTAlMM, HalpaB/JeHO Ha CO3JaHue YCJIOBUI
IJIST TIPOSIBJIEHUSI CBOMX MHTEJIJIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEN
KKIbIM  OOYYAIOIIMMCSI, KOTOpble HEOOXOOMMBI IJISI  IPOIOJIKEHMS
obpasoBaHMs B OpraHmusalusax MpodecCUOHAJIBHOTO OOpa3oBaHMS IO
PasJIMYHBIM (QUIUKO-TEXHUUECKUM U MHKEHEePHBIM CHEeIMaTbHOCTSIM.

B mnporpamme mno ¢usuke ompenessioTCs IUIaHMpPyeMble Pe3yJIbTaThbl
OCBOeHMSI Kypca OU3MKM Ha YpOBHE CpegHero oOIero o006pa3oBaHMS:
JIMYHOCTHBIE, MeTallpegMeTHble, IpeJMeTHble (Ha YIJIYyOJEHHOM YpOBHE).
HayuHo-MeTOomosiorm4ecko OCHOBOM [OJjIsI  pa3pabOTKM  TpebOBaHMM K
JIMYHOCTHBIM, MeTalpeqMeTHbIM ¥ TIPeIMETHBIM pe3yJibTaTaM OOyYaloInxcs,
OCBOMBIIIMX ITPOTpamMMy IO (pu3MKe Ha YPOBHE CpegHero obIiero o6pasoBaHMs
Ha yIryTyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-I€SITeJTbHOCTHBIN TTOAXO/I.

[Iporpamma o ¢u3MKe BKIIOYAET:

IJIaHMPYeMble pe3yJIbTaTbl OCBOEHMSI Kypca (U3NKM Ha YIJIYOJEHHOM
YPOBHE, B TOM UMCJIe IPeIMeTHbIE Pe3y/IbTaThl I10 rofgaM O00yUYeHNs;

comepskaHue yuebHoro npeamera «Dusmka» mo romam o6yUeHms.

[IporpamMa mo ¢usMKke MMeeT IMPUMEPHBbIMA XapaKTep M MOXKeT ObITh
MICITOJIb30BaHA YUUTEJISIMU (UMK [IJIT COCTABJIEHUSI CBOMX PabouMX IMporpaMm.

[Tporpamma 1o pu3uKe He CKOBBIBAE€T TBOPUYECKYIO MHUIIMATUBY YUUTEJIEN
M TIpeOCTaBjIsieT BO3MOXHOCTM IJisi peayiM3aliuyi pasjIMUHbIX METOAMNYECKUX
MIOAXOMOB K TpernojaBaHuio GM3MKM Ha YTJIYOJEHHOM YpPOBHE TMPU YCIOBUM
coxpaHeHMsI 00s13aTeIbHOM YacTy CofepsKaHus Kypca.

®dusmuka Kak Hayka O Hambojee OOLIMX 3aKOHAX MPUPOIbI, BbICTYIIAsl B



KauecTBe yueOHOro MpeaMeTa B IIIKOJEe, BHOCUT CYIIECTBEHHbBIM BKJIAl B
cuctemy 3HaHUM 00 oOKpykatwiiem wMupe. LlIKoabHBIT Kypc Qu3ukm -
CUCTEMOOOPAsyIoNMiA  OJIs1 eCTeCTBEeHHO-HAay4YHBbIX Y4YeOHbIX ITpeIMEeTOB,
MTOCKOJIBKY (U3MYecKye 3aKOHbI JIeXXaT B OCHOBE TIPOILIECCOB U SIBJIEHMUIA,
MU3y4YaeMbIX XUMMeN, Ouosiormei, pusmyeckoy reorpaduein U acTPOHOMMUEN.
Vcnonb3oBaHue ¥ akTUBHOE IpuMeHeHMe (GU3MUYeCKUX 3HAHUM OIpeaesnio
xapakTep ¥ OypHOe pa3BuUTHE pPasHOOOpasHbIX TeXHOJIOTU B cdepe
SHEpreTMUKM, TPAHCIIOPTa, OCBOEHMSI KOCMOCA, ITOJTyYeHMs] HOBBIX MaTePUajIoB C
3aJaHHbBIMM CBOMCTBaMM. V3yueHme (u3MKM BHOCUT OCHOBHOJ BKJIaJ B
dbopmupoBaHNMe €eCTeCTBEHHO-HAYYHOM KapTUHbI MMpa OOydarolierocs, B
dbopmupoBaHue YMEHMM TMPUMEHSTb HAYYHbIM METOH IIO3HAHUS IIpU
BBITIOJTHEHUY MMM YUe€OHBIX MCC/IeTOBaHMIA.

B ocHOBYy Kypca (pu3MKkyM Ha ypOBHE CpegHEro oOIIero oo6pa3oBaHMS
MIOJIOKEH psI MOei, KOTOpble MOXXHO pacCMaTpMBaTh KaK MPUHLMUIIBI €ro
MTOCTPOEHMSI.

Hoes yenocmuocmu. B coOTBETCTBMM C HEM KypC SIBJSIETCS] JIOTUUECKU
3aBepIIEHHBIM, OH COIEPsKUT MaTepuasa U3 BCeX pasfesioB (U3MKM, BKIIOYAET
KaK BOIIPOCHI KJIACCMYECKOM, TaK ¥ COBpEMEHHOM (PU3UKMA.

Hoesn zenepanuszayuu. B coOTBeTCTBMM C HeM MaTepuan Kypca (GUUKU
00beMHEH BOKPYr (Qusanueckux Teopuit. Bemayimm B Kypce SIBJISIETCS
dbopMupoBaHue MpeaCcTaBIeHNI O CTPYKTYPHBIX YPOBHSIX MaTepui, BellleCTBe U
ToJie.

Hoea zymanumapuzayuu. E€ peammsauusi mpeamnojaraeT MCIOIb30BaHMe
I'YMaHMTapHOTO MOTeHIMala (U3UIECKOM HayKM, OCMBIC/IEHME CBSI3U Pa3sBUTUS
busukmu c pasBuTMeM O0OIllleCTBa, a Takke C MMUPOBO33peHUYECKMMH,
HPaBCTBEHHBIMM U 9KOJIOTMYECKUMM TPOOIeMaM.

Hoes npuxknaduoii nHanpaeneHnocmu. Kypc ¢usuku yriay6JaeéHHOro
YPOBHSI TIpefIriojiaraeT 3HAKOMCTBO C IIMPOKUM KPYTrOM TEeXHUYECKUX U
TEXHOJIOTMYECKUX TIPUJIOKEHUI M3YUYEeHHBbIX TeOpui U 3aKOHOB. [Ipu sTOM
paccMaTpMBAIOTCS Ha YpPOBHe OOIIMX TMpPeNCTaBJIeHUA U COBPEMEHHbIE
TeXHUYECKNE YCTPOICTBA, I TEXHOJIOTUMN.

Hoesa skonozuzauuu peaymsyercsl IOCPEICTBOM BBeAEHUS 3JIEMEHTOB
comepykKaHusl, ITOCBSIIEHHBIX SKOJOTMYECKUM IIpobjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PA3BUTMEM TEXHMKM M TEXHOJIOIMI, a TaKXKe OOCYKIEHMS
mpobyieM  palMOHAJIbHOIO  IPUPOMOIOJb30BAHMS M SKOJOTMYECKON
6e301acHOCTH.

OcBoenne comepskaHust MPOrpaMMbl 0 GU3UKE AOKHO ObITh ITOCTPOEHO
Ha MPUHIMUIIAX CUCTEeMHO-IesaTeJlbHOCTHOTO noaxoaa. s dusuku peanmsannst
9TUX TIPUHIUIIOB OasupyeTcssi Ha  UCIOJb30BaHUM  CAMOCTOSITEJIBHOTO
9KCIIEPMMEHTa KaK IOCTOSHHO AEeMCTBYIOLIEro (akropa yyeGHOro IIpolecca.
IOnst yromy6/IEHHOTO YPOBHSI — 9TO CMCTEMa CaMOCTOSIT€IbHOTO YUeHUYEeCKOTO



9KCIIEPMMEHTa, BK/IIOYAIONIEr0 (QPOHTAJIbHbIE YUYEHMUYECKNMEe OIIbIThI P
M3y4YeHUM HOBOTO Marepuasa, JlabopaTopHble paboThl ¥ pabOThI MPaKTUKyMa.
[Ipu sTOM BO3MOKHBI [IBa CIIOCOOa peanm3anyy GU3NUYECKOro MpaKTUKyMa. B
IIepBOM Cjy4Yae IPaKTUKyM IpoBoauTcs 6o B KoHile 10 1 11 ximaccos, 6o
Iocjie TIepBOrO M BTOPOTO IOJYTOAMII B KaskKIOM M3 3TUX KjaccoB. Bropoin
CITI0CcOo06 — 3TO MHTErpaiys paboT MpakKTUKyMa B CUCTEMY JJaOOPaTOPHBIX paboT,
KOTOpbIe MPOBOISTCS B Mpoliecce uayueHus: pasgesna (tembl). IIpu stom mop,
paboTaMy MPaKTUKyMa MOHMMAETCS CaMOCTOSITeJIbHOE MCC/IeIOBaHNe, KOTOPOe
IIPOBOIUTCS 10 PYKOBOJCTBY CBEPHYTOIr'0, OOOOIIEHHOTO BuAa 6e3 MoIaroBoi
MHCTPYKINMA.

B mporpamMe 1o ¢usuke cucTreMa YUYEHMUECKOI'O SKCIIEPUMMEHTA,
J1abopaTOPHBIX pPabOT M MPaKTMKyMa IpecTaBaeHa eIyHbIM nepeuHeM. Boioop
TeMaTUKU [IJISI 9TUX BUIOB YUEHNUYECKMUX MPAKTUIECKMUX PAOOT OCYIIECTBIISIETCS
YUYaCTHMKaMM OOpa3oBaTeJIbHOTO IIPOIlecca MCXOAsS M3  OCOOEHHOCTEN
IIOYPOYHOI'0 IJIAHMPOBAaHMS ¥ OCHallleHus KabuHera ¢usuku. I[Ipum stom
obecrneunBaeTcsl OBJIaJleHMe OO0YYAIOIIMMMUCSI YMEHUSIMM ITPOBOAUTD IIPSIMbIE U
KOCBEHHbIE M3MEPEHMSI, VICCIeNOBAHMS 3aBUCUMOCTEN (QU3NYECKUX BEJIMUMH U
ITOCTAHOBKY OIIBITOB IO ITPOBEPKe MpeI0KEeHHbIX TUITOTE3.

Bosbilloe BHMMaHME yOessieTcss PeIleHMIO PaCUETHBIX UM KaueCTBEHHBIX
3agay. [Ipy aTOM OJ151 paCUETHBIX 3aa4 MPUOPUTETOM SBJISIOTCS 3a4auy C SIBHO
3aJaHHOM M HEeSIBHO 3aJaHHOM (U3NUECKOM MOMEJblo, IT03BOJISIONINE
IIPMMEHSITh M3yYeHHbIe 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJHOro paspjesa
Kypca, TaK ¥ MHTErpupysl IpMMeHeHMe 3HaHWuM U3 pasHbIX pasgesoB. s
KavyeCTBEHHbIX 3amau IIPUOPUTETOM SIBJISTEOTCSI 3aIaHus Ha
00BsICHEHME/TIpeICKa3aHMe MPOTeKaHus GU3UIECKUX SIBJIEHUM U IIPOLIECCOB B
OKPYKaIOIel sKU3HM, TPeOyIoIe Bbioopa (GU3UIECKON MOOEN IJISI CUTyaLyun
MIPaKTUKO-OPMEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuM ¢ TpeboBanmsiMu DPI'OC COO k maTepuasibHO-
TeXHMUYECKOMY OOeCIIeueHNI0 y4eOHOro Impoiecca Kypc (pusmku yriyoaeHHOTO
YPOBHSI Ha YpOBHE CpeoHero ooOIIero ob6pa3oBaHMsI OJDKEH M3ydyaThCsl B
YCJIOBUSIX MpegMeTHOro KabmHeta. B KaOuHeTe GU3MKM [ODKHO OBITh
HeoOxomuMoe JiabopaTopHoe OOOpyAOBaHME IJIsST BBIITOJTHEHMSI YKa3aHHbBIX B
nmporpamMme Mo ¢usMKe y4eHMUEeCKUX OITbITOB, JIAOOPATOPHBIX paboT M paboT
MPaKTUKyMa, a TakKKe JeMOHCTpaIMOHHOe 0O60pyaOBaHMe.

IemoHcTpaloHHOe o6opyaoBaHue GOPMUPYETCSI B COOTBETCTBUM C
MPUHIOUIIOM MMWHMMAJIbHOM JOCTaTOUYHOCTM M OOecIieusBaeT IMOCTAHOBKY
IIepEeUNC/IEHHbIX B IIporpamMMme II0 (u3MKe K/IIOUEBBbIX [JeMOHCTpaLyil JIs
MCC/IeOOBAHMSI M3y4YaeMbIX SIBJIEHMI M IIPOLIECCOB, OSMIMPUYECKUX U
dbyHIAMEHTaIbHBIX 3aKOHOB, MX TEXHUUYECKNUX ITPUMEHEHUIA.

JlabopaTopHOoe oOOpyImoBaHMe IJiI YYEHUMYECKUX IMPAKTUUECKUX pPadoT
dbopmupyeTcst B BUIe TEMAaTUUECKMX KOMIIJIEKTOB M 00eCIIeurBaeTCsl B pacueTe



OOHOIO KOMIUIEKTa Ha [BYX OOy4YaloIIMXcsd. TemaTndyeckue KOMILJIEKTHI
J1abopaTOPHOrO OOOPYAOBAHUS MOJIKHBI OBITh IOCTPOEHbI Ha KOMILIEKCHOM
MICIIO/Ib30BAHMM aHAJIOTOBBIX U IIMQPPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHbBIX
M3MEPUTEJIbHBIX CUCTEM B ByUe HM(PPOBBIX J1aOOPaTOPUIA.

OCHOBHBIMMU LIEJIIMU U3YUeHUs GU3NKY B 0011eM 00pa3sOBaHNUM SIBJISTEOTCS:

dbopmupoBaHue MHTEpeca M CTpPeMJIEHMS OOYYaIoIIMXCSI K HayYHOMY
U3YUYEHUIO TMPUPOIbI, pPa3BUTUE WUX MHTEJUIEKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pasBUTHE MPECTaBIEHNI O HAYYHOM MeTOAe MO3HaHus U popMupoBaHue
MCCJIeIOBATEIbCKOI'O OTHOIIEHMS K OKPYSKaIOILIMM SIBJIEHUSIM;

dbopMupoBaHMe HAYYHOTO MMPOBO33PEHMSI KaK pe3yjbTaTa M3Yy4YeHUs
OCHOB CTpPOeHMs MaTtepuu U GyHIAMEHTa/IbHbIX 3aKOHOB (DU3UK;

dbopmupoBaHue YMEHUI OOBSICHSITb SIBJIEHUSI C  MCIIOJIb30BaHMEM
bu3nuecKknx 3HaAHMUI Y HAYYHBIX TOKA3aTeIbCTB;

dbopMupoBaHue TpencTaBAeHUI O Poyiv GU3UKU IJIT PasBUTUS IPYTUX
€CTeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTMIA;

pasBuUTHE  TIpEICTaBJA€HMM O  BO3MOXHBIX  cdepax  Oymyiien
po(ecCroHa/IbHOM esITeIbHOCTU, CBSI3aHHBIX C (PM3MKOM, MOATOTOBKA K
JaJIbHeNIIeMy OOy4YeHIIO B 3TOM HaIllpaBJIEHUN.

HocTmskeHne 3TUX 11ej1eli 00eCeunBaeTCs pelleHeM CaeqyIommX 3a1ad B
Ipoliecce M3yueHust Kypca GuUsMUKM Ha YPOBHE CpeIqHero obIero o6pa3oBaHms:

npuobpeTeHne CUCTEMBI 3HAHUMI 06 [10)11170'¢ dbusmuecknx
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEeOpusiX, BKIIOYas MeXaHMKY, MOJIEKY/ISIPHYIO
GuU3MUKy, 2JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3NUKY U 3JIEMEHTbI aCTPODUUKIY;

dbopmupoBaHue YMEHMM IMPUMEHSTb TeOpeTUYecKue 3HAHUST  IJIS
00BbsICHEHMST GU3NUYECKUX SIBJIEHUIM B MPUPOAE M IJISI MIPUHSTUS TTPAKTUUECKUX
pellleHnii B IIOBCETHEBHOM SKU3HM;

OCBOEHME CIIOCOOOB peIleHusT Pas3JIMYHbIX 3aJad C SBHO 3aJaHHON
dbusnueckoit Mofesbio, 3a/1a4, ITOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3IaHue
dbusnueckoyt Momenau, ageKBaTHON VYCJIOBMSIM 3adaul, B TOM YMCIe 3amau
MHKEHEePHOI'o XapaKTepa;

IIOHMMaHMe (GU3NYECKUX OCHOB U MPUMHIMUIIOB OECTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX IIPOIECCOB, MX BJMSIHMS Ha OKPY’KaIOIIYIO
cpeny;

OBJIAZIeH)e MEeTOJaMM CaMOCTOSITEJIbHOI'O IUIAHMPOBAHMS U IIPOBEIEHMS
busuUecKnx 9SKCIIEPUMEHTOB, aHa/lM3a M WMHTepIpeTauuu MHPOPMaLNH,
omnpeaeeHus JOCTOBEPHOCTH IOJTYUeHHOT'O pe3yJibTara;

CO3aHNe YCJIOBMI ISl PasBUTUSI YMEHUM ITPOEKTHO-MCC/IeA0BAaTEIbCKOM,
TBOPUYECKOM JIesITeJIbHOCTY;

pasBuTMe WMHTepeca K cdepam MpodecCuoHaTIbHOM IesTe/IbHOCTH,
CBSI3aHHOM C (PU3UKOM.



B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yray6/i€HHBIM YPOBEHD
u3ydyeHuss yuebHoro ripengmera «®dusmka» Ha YpOBHE CpeIHEro oOIlero
obpa3oBaHMs BbIOMpAETCS OOYYaIOIIMMMUCS, IUIAHUPYIOIIMMM ITPOAOJIKEHMe
00pa3oBaHMs MO CIEUMATBHOCTIM (U3NKO-TEXHUIECKOTO ITPOdMIs.

Ha usyuenme ¢wusuku (yrjayOos€HHBI YPOBEHb) Ha YPOBHE CpegHEro
ob1ero oo6pasoBanus orBoautcs 340 wacos: B 10 kiacce - 170 yacoB (5 uyacos
B Hegesio), B 11 kimacce — 170 yacoB (5 4acoB B HEZIEJIO).

[Ipennaraembiii B mporpaMme Mo (u3MKe IepeueHb J1aOOpPaTOPHBIX U
MpaKkTUUeCKUX paboT SBJSETCS PEKOMEHIOBAHHBIM, yuuUTesb AejaeT BbIOOp
MpoBeJleHNsT J1abopaTOPHBIX PabOT ¥ OMNBITOB C YYETOM WHAMBUAYATbHbBIX
OCOOEHHOCTEN 00YYaIOIINXCS.



COJEP>XAHUE OBYYEHUSA
10 KJIACC

Paspgen 1. Hayunubiii MeTOJ, ITIO3HAHMSI IIPUPOABI.

®usmka - GQyHAaMeHTaJbHas Hayka O Ipupome. Hayunelii merton
MTO3HaHMS ¥ METOAbI MCC/IefOBaHMs (GU3NUECKUX SIBJIEHUI.

OKCIIepMMEHT U Teopusl B Mpoliecce Mo3HaHMS mpupoabl. Habmonenne u
9KCIIEPUMEHT B (DU3UKe.

Cniocob6bl m3MepeHust GU3NYECKMUX BeMUMH (aHAJOroBble U HU(POBbIE
M3MepuTeibHbIe ITPUOOPHI, KOMITbIOTEPHbIE TATUYMKOBBIE CUCTEMBI).

[TorpemHocT wm3MepeHun Gusnyeckux BeauumH (aOCOMIOTHAS U
OTHOCUTEJIbHAs).

MogenmpoBanue (GU3MYECKMX SIBJEHMM M IIPOLIECCOB (MaTepuabHast
TOYKa, abCOJIOTHO TBEpPHOE Tejo, MIeaJbHasl >XUAKOCTb, WAea/JbHbIA Tas3,
TOYeUHbIN 3apsn). ['umoresa. @usmuecknii 3aKOH, I'PAHNUIIbI €0 TPUMEHUMOCTH.
dusnyeckast Teopusl.

Posib 1 MecTo pu3uKy B popMMUPOBAHMM COBPEMEHHON HAYUYHOM KapTUHBI
MMpa, B IPaKTUUYECKON AesTeTbHOCTU JIFOIEN.

Yuenuueckuii 3xchepumenm, 1a6opamopHvie paéomaot, NPAKmMuKyM.

V3mepeHne cuibl TOKa M HalpsDKeHUST B 1€ ITOCTOSTHHOTO TOKa Ipu
ITOMOIIY aHAJIOTOBBIX U LU(PPOBBIX U3MEPUTETbHBIX ITPUOOPOB.

3HakoMCcTBO ¢ L@ poBou 1abopaTtopuein 1o ¢pusuke. IIpumeps! M3mepeHus
busnuecknx BeJIMUMH IIPY ITOMOIIY KOMITbIOTEPHbBIX JTaTUMKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBvkeHne. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBMKEHMS.
Cucrema orcuéra.

[Ipssmast 1 oOpaTHas 3amauM MeXaHUKMI.

Pamumyc-BeKTOp MaTepuajbHOM TOYKM, €ro HPOEeKIMM Ha OCU CUCTEMbBI
KoopauHar. TpaekTopus.

[Tepemerliienne, CKOpPOCTb (CpemHsISI CKOPOCTb, MIHOBEHHAasl CKOPOCTb) U
YCKOpeHMe MaTepuaabHOU TOYKM, MX IMPOEKLUM Ha OCU CUCTEMbI KOOpPIMHAT.
CnoykeHue nepeMeIleHn U CJI0KeHe CKOPOCTEN.

PaBHOMEpHOe ¥  paBHOYCKOpEHHOe  IIPSIMOJIMHEMHOEe  [IBVKEHMUE.
3aBUCUMOCTb KOOPAMHAT, CKOPOCTU, YCKOPEHUSI U MYTU MaTepUabHOM TOUKU
OT BpeMeHM U UX IrpaduKu.

CBobongHoe mageHue. YCKopeHue cBOOOTHOro mnameHus. [IBuskeHue Tea,
OPOIIIEHHOTO TIOA, YIJIOM K TOPM3OHTY. 3aBMCHMMOCTb KOOPAMHAT, CKOPOCTU U
YCKOPEHMSI MaTepPUaJIbHOM TOUKM OT BpEMEHM U UX IpaduUKu.

KpuBosmuennoe npBwkenmne. [IBMsKeHMe MaTepuajbHOM TOUYKM IO



OKPY’>KHOCTM. YTJIOBAsI M JIMHENHass CKOpocTh. [lepmon u yacTora obpalieHmsl.
LlenTpocTpemuTesibHOe (HOpPMaJIbHOE), KacaTeJbHOe (TaHTreHLUMa/JIbHOE) U
IIOJTHOE YCKOPEHME MaTePUaTbHOM TOUKN.

TexHUUYecKmue yCTPONCTBA M TEXHOJIOIMUYECKME IIPOLECChl: CIIMAOMETD,
IBVKEHME CHApSOoB, IelHble, IIIeCTepEHYATbhle M pEeMEHHble Iepemavn,
CKOPOCTHBIE JINQTHI.

demoncmpayuu.

Monenb CUCTEMBI OTCUETa, WJLTIOCTPAINS KMHEeMaTU4eCKmx
XapaKTEPUCTUK IBUKEHMUS.

Croco6sl MccieqoBaHMS OBVKEHNI.

Wmioctpaliusi  IpeliesibHOIO Ilepexojia ¥ M3MepeHMe MIHOBEHHOU
CKOPOCTH.

IIpeoGpasoBaHye ABUKEHMN C MCIIOIb30BaHMEM MEeXaHU3MOB.

[TameHue Tes B BO3gyxe U B pa3peskeHHOM IIPOCTPAHCTBe.

Hab6moneHnne nBu>keHMs] Teja, OpPOIIEHHOTO TOA, YIJIOM K TOPU3OHTY U
TOPU30HTAJIbHO.

Hampaienne ckopocTy mpyu IBMKEHUM 10 OKPYSKHOCTH.

[Ipeo6Gpa3oBaHme yrjIOBOV CKOPOCTU B PEIYKTOPE.

CpaBHeHMe IIyTel, TPAaeKTOPMIA, CKOPOCTEN IBVKEHMSI OJHOTO M TOrO 3Ke
TeJla B pPasHbIX CUCTEMAX OTCUETA.

Yuenuueckuii 3xchepumenm, 1a6opamopHvie paéomaot, NPAKMUKyM.

V3yueHne HepaBHOMEPHOI'O [OBWKEHMSI C 1IeJIbI0  OIpeleseHus
MI'HOBEHHOV CKOPOCTH.

VsmepeHne yCKOpeHMSI TIpM  MPSIMOJMHENHOM  PaBHOYCKOPEHHOM
IBV>KEHUM 110 HAKJIOHHOM TIJIOCKOCTH.

WccnegoBannue 3aBUCUMMOCTM ITYTM OT BpPeMEHM IIpM PaBHOYCKOPEHHOM
IBVKEHUN.

Vsmepenne  yCKOpeHMs  CBOOOAHOrO  mageHust  (PEeKOMEHIOBAaHO
MCITOJIb30BaHMe 111 pPOBOI JJabopaTopun).

W3yuenne nOBWOKEHMSI Tejla, OpPOIIEHHOTO T'OpPM3OHTaJIbHO. IIpoBepka
TUIIOTE3bI O MPSIMONM ITPOTOPIIMOHAIBHON 3aBUCUMOCTY MEXAY OaJTbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTBIO Tesla.

W3yueHne IBUKEHMS Tejla MO OKPYKHOCTM C TOCTOSIHHOM MO MOIYJIIO
CKOPOCTbIO.

WccnegoBaHne  3aBUCUMMOCTM  Ilepuoja  OOpallleHMsI  KOHUYEeCKOr'o
MasITHMKa OT ero rnapaMeTpoB.

Tema 2. Tlunamuka.

IlepBbiii 3akoH HbioToHa. MHepumaabHble CcUCTeMbl OTCuYéTa. IIpmHIINMI
OTHOCUTEJIbHOCTU lanunes. HeunepuyanbHbie CUCTEMBI OTCYeTa
(ompenesieHue, TPUMEDHI).

Macca tena. Cuna. [IpyHimn cynepnosuiym cus.



Btopoi 3akoH HpioTOHA [1J11 MaTepuabHOM TOYKIA.

Tpetnit 3akoH HbioTOHa [1J1s1 MaTepuabHbIX TOYEK.

3aKOH BCEMMPHOIO TSITOTEHMSI. OKBUBAJIEHTHOCTb T'PaBUTALUMOHHON U
MHEPTHOW MacChl.

Cuna Ts5KecTu. 3aBUCMMOCTb YCKOpPeHMsI CBOOOIHOTO TaJieH!sI OT BbICOTbI
HaJli TTOBEPXHOCTbIO ILJIaHETbl M OT reorpadguueckou IMUPOThl. IBUKeHMe
HebeCHbIX Tesl UM UX cCIyTHMKOB. 3akoHbl Kermiepa. IlepBasg kocmuueckasi
CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Ttena. Bec Tena, mBmskyiierocs c
YCKOpEHMEM.

Cuna tpennst. Cyxoe Tpenme. Cua TpeHUSI CKOJbKEHUSI U CUJIa TPEeHUS
nokost. Koadhduiment tpeunsi. Cuaa CONMPOTUBIIEHMS MPU OBVMKEHUM Tejia B
SKUIKOCTU WJIN Tase, e€ 3aBUCUMOCTb OT CKOPOCTY OTHOCUTEIbHOTO IBU>KEHMSI.

Hasnenue. I'mapocratuueckoe pasaenue. Cuia Apxumena.

TexHMUYeCcKMe yCTPOMCTBA M TEXHOJIOTMYECKME IPOIECCHI: MOMIINITHUKMA,
IBVSKEHME ICKYCCTBEHHbBIX CITYTHMKOB.

demoncmpayuu.

HabGnioneHne aBMsKeHMS TeJl B MHEpPUMAIbHBIX U HeMHepPIMaIbHbIX
cucTeMax OTCYeTa.

[TpyHLIMIT OTHOCUTETBHOCTM.

KaueHne AByX IMJIMHAPOB WMJIM IIAPOB Pa3HOM MacChbl C OAMHAKOBBIM
YCKOpEeHMEM OTHOCUTEIbHO HeMHEePLMaJIbHOM CUCTEMbI OTCUETA.

CpaBHeHMe PaABHOAEMCTBYIOIIEM IIPWJIOKEHHBIX K TeJly CWI C
MpoM3BedeHNEeM MacChl Tejla Ha €ero yCKOpeHMe B MHEepLUMaJbHOM CHUCTeMe
OTCuUéTa.

PaBeHCTBO CiJI, BO3HMUKAIOIIMX B pe3ysbTaTe B3auMOIeCTBUS TeJl.

V3smepeHne Macc 1o B3aIMOIeMICTBUIO.

HeBecomocTb.

Bec Tesa nmpu ycKkOpeHHOM NOAbEME U MafeHUN.

[HenTpobOesKHbIE MEXaHU3MBI.

CpaBHeHMe CUJT TPeHMUS TTOKOSI, KaueHUs U CKOJIb>KEeHMSI.

Yuenuueckuii 3kxchepumenm, 1a6opamopHvie paéomaot, NPAKmMuKyM.

VsmepeHne paBHOAENCTBYIOIIEM CWJI TIpU JOBMKEHMM Opycka IO
HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBMCUMMOCTM BpeMeHM OBIDKeHMsI OpycKka Io
HaKJIOHHOM IIJIOCKOCTM Ha 33JIaHHO€E PACCTOSIHME OT ero MaccChl.

VccnemoBaHue 3aBUCUMOCTY CUJI YIIPYTOCTY, BOSHMKAIOIIMX B IIPYsKMHE U
pe3nHOBOM oOpasiie, OT UX JedopMaiym.

VsyueHne NOBVDKEHMSI CUCTEMBI TeJI, CBSI3aHHBIX HUTHIO, IEPEKMHYTON
yepes JIErKMi1 OJIOK.

WN3smepenne  kosdbduiMeHTa  TpeHMsS IO  BeJUUYMHE  YIJIOBOT'O



KoabduumenTa 3aBucumoctu Fop(N).

WccnegoBanme OBVKeHMS Opycka II0 HAKJIOHHOM  IIJIOCKOCTU  C
repeMeHHbIM KO3 QUIIMEeHTOM TpeHUsI.

V3yueHne nBus>KeHMs TPy3a Ha Baly C TPEHMEM.

Tema 3. Cmamuxka meéepdozo mena.

AbcoimoTHO TBEépHoe Teso. IlocTymarenbHoe U BpalllaTeabHOE IBMKEHME
TBEpPHOro Teja. MOMEHT CUJIbI OTHOCUTENIbHO OCu BpalleHust. [liedo cuibl.
CrioskeHne cul, MPUIOXKEHHBIX K TBEpIOMY Tesry. LIeHTp TskecTu Tea.

Y c/i0BUSI paBHOBECHSI TBEPIOTO TeJla.

Y cTonumBoe, HeyCTOMUMBOe, Oe3pasiMuHOe paBHOBECHE.

TexHUUYeCKMe YCTPOMCTBA M TEXHOJIOTMYECKME ITPOIECChl: KPOHIITENH,
CTPOUTEIbHBIN KPaH, pelIeTYaThie KOHCTPYKIIUMA.

demoncmpayuu.

Y coBust paBHOBECHSI.

Buppr paBHOBecus.

Yuenuueckuii 3kchepumenin, 1a6opamopHvie paéomaot, NPaKmuKkyM.

WccnegoBannue yCIOBUIM pPaBHOBECHUSI TBEPAOrO Tejla, MMEIOIIEro OCh
BpallleHMSI.

KoHcTpynpoBaHyue KpOHIUTEMHOB U PACUYET CUJI YIIPYTOCTH.

V3yueHre yCTOMUYMBOCTY TBEPHOTO TeJIa, MMEIOIIEro IJIOMIAAb OMOPbI.

Tema 4. 3akoHbl coxpaHeHUs 8 MeXaH UKe.

Vimmysibc MaTepuaJbHOM TOYKM, CUCTEMbI MaTepUasibHbIX ToueK. LleHTp
MacC CUMCTeMbI MaTepuaIbHbIX TOUEK. TeopeMa O IBV>KEHUM 1IEHTpa Macc.

VImIysibC CiJIBI M M3MEHEeHMe UMITYJIbCca TeJia.

3aKOH COXpaHEeHMSI UMITYJIbCa.

PeakTuBHOE ABIKEHME.

MomMmeHT MMITy/IbCa MaTepPUaIbHOM TOYKM. IIpemcraBieHne o cOXpaHeHUM
MOMEHTA MMITYJIbCa B IIEHTPAIbHBIX MOJISIX.

Pabora cuibl Ha MaJIoM M Ha KOHEUHOM IepeMellenuu. I'paduueckoe
TIpeicTaBjieHye pabOThI CUJIbI.

MOIIHOCTb CUJIBI.

Kunernueckasi sHeprusi MarepuajbHOM TOUKM. TeopeMa 00 M3MeHEHUM
KMHETUYECKOM SHEePTUM MaTepuaibHOM TOUKMA.

[ToTeHuManbHble U HeIMOTeHLMadbHble CUJbl. IloTeHIMasbHAs SHEpPrus.
[ToreHuManbHas SHeprusi YIIPYTO necbopMUPOBAHHOM MIPY>KUHBI.
[loreHumanbHass 2Heprus TejJla B OJHOPOSHOM TpPaBUTALMOHHOM IIOJIE.
[ToTeHumanbHass SHEPrus Teja B TPaBUTAIMOHHOM IIOJIE OJHOPOAHOIO Iapa
(BHYTpM M BHe 1Iapa). Bropas kocMmuyeckasi CKOpOCTb. TpeThsi KOCMMUUYeCKast
CKOPOCTb.

CBs13b pabOTBHI HEMOTEHLMAJbHBIX CUJ C M3MEHEHMEM MeXaHUUYeCKOM
SHEPIUM CUCTEMBI TeJl. 3aKOH COXPaHEHMSI MEXaHNUYECKOV SHEePIUNA.



Ypyrue 1 HeyIpyrme CTOJIKHOBEHMS.

VYpaBHeHne BepHy/m Ojsl MaeaJbHOM JXUOKOCTUM KaK CJIEICTBME 3aKOHA
COXpaHeHMs] MEXaHUYECKOM SHEPI M.

TexHuueckue YCTPOMCTBA M TEXHOJIOTMYECKME IIPOLECChI: BUKEHME
pakeT, BOOOMET, KOIEP, MPYKUMHHBIN MUCTOJIET, TMPOCKOM, (PUrypHOE KaTaHue
Ha KOHbKax.

demoncmpayuu.

3aKOH COXpaHeHMsI UMITYJIbCa.

PeakTuBHOE JIBUKEHME.

W3mepeHe MOILHOCTY CUJIBI.

VsmeHeHMe sHEpPrUM Tejia P COBEPILIeHN pabOThI.

BsauMHbIie mpeBpallieHns] KWHETUYECKOM U MOTEHIIMAIbHON SHEPIUid IIpu
IEeVCTBMUM HA TEJIO CUJIbI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHye sHeprum mpyu CBOOOIHOM ITaleHNUN.

Yuenuueckuii s3kchepumenin, 1a6opamopHvie paéomaot, NPaKmMuKkyM.

V3mepeHne MMITy/IbCa TeJia II0 TOPMO3HOMY ITYTH.

V3mepeHne CUJIbI TSTU, CKOPOCTM MOZEM 3JIEKTPOMOOWMIST M MOIIHOCTU
CWUJIBI TSTU.

CpaBHeHMe U3MeHeHMs UMITYJIbCa Tejla C MMITYJIbCOM CUJIBI.

WccnemoBaHne coXpaHeHMsI MMITYJIbCA IIPU YIIPYTOM B3aMMOIEICTBUMN.

V3mepeHne KMHETUUECKON SHEPTUM TeJia IO TOPMO3HOMY ITYTH.

CpaBHeHMe M3MeHEHUSI TOTEHIMa/JIbHOM SHEPTUM MPYXKMHBI C paboTou
CWJIBI TPEHUS.

Omnpepnenenne paboOThl CWIbl TPEHUS TMPU OBVMKEHUM Tejia IO HAKJIOHHOU
TIJIOCKOCTH.

Pa3pen 3. MosiekyasipHast GusuKa ¥ TepMOAMHAMHUKA.

Tema 1. OcHo8bI MOIEKYNAPHO-KUHEMUUECKOUl MEeop ULl

OcHoOBHbIE TIOJIOKEHUST MOJIeKYJIIpHO-KuHeTndeckon teopun (MKT), ux
ombITHOe obOocHoBaHue. [uddysusa. bpoyHoBcKoe mBusKeHMe. XapakTep
IOBVKEHUSI M B3aMMOMENCTBUSI YaCTHI BelllecTBa. Mopenau CTpoeHus rasos,
SKUIKOCTEN M TBEPABIX TeJl U OOBSICHEHME CBOVICTB BEIlECTBA HA OCHOBE 3TUX
Mognenenn. Macca u pasmepbl MoJjiekys (aTomoB). KosmuecTBo BelllecTBa.
[TocTosinHas ABorazapo.

TemioBoe paBHOBecue. TemriepaTypa u criocoObl e€ msmepenus. Lllkana
temriepaTtyp Llenbcus.

Mogenb wumeaqbHOrO Trasa B  MOJEKYISIPHO-KMHETUYECKOM TEeOpUN:
YaCTULIbI ra3a IBMKYTCS XaOTUUECKM M He B3aMMOMAEMCTBYIOT IPYT C IPYTOM.

I"'azoBble 3akOHbI. YpaBHeHMe MeHneneeBa-Kiamnenpona. AO6cCoOMOTHAS
Temnepatypa (iKkana temiepatyp KenbBuna). 3akoH [JanbToHa. M3ompoiiecchl
B UJeaJlbHOM ra3e C TOCTOSHHBIM KOJMUYECTBOM BelllecTBa. I['paduueckoe
IpefCcTaBJIeHI e U30IPOLIeCCOB: M30TepMa, M30X0pa, 13obapa.



CBsa3p MeXAy mHaBJeHMeM M CpegHell KMHETUUYECKOW SHepruen
ITOCTYTIATE/JIbHOI'O TEIJIOBOTO ABVKEHMSI MOJIEKYJT MAEaIbHOIO ra3a (OCHOBHOE
ypaBHEHME MOJIEKY/IIPHO-KMHETUYECKOM TEOPUM UIeaJTbHOIO rasa).

CBs13b aOCOJIIOTHOM TeMIIepaTypbl TEPMOAMHAMMUYECKON CUCTEMBI CO
cpenHell KMHETUUYECKOM SHeprueN IMOCTYIAaTeJIbHOIO TEIJIOBOrO ABVSKEHUS eé
YaCTUII.

TexHUUYecKmue yCTPONCTBA U TEXHOJIOIMUECKMe IPOIEeCChl: TEPMOMETD,
6apoMeTp, MoJyueHre HaHOMaTepuasoB.

demoncmpauyuu.

Mogenu gBU>KeHMST YacCTUI], BEIIeCTBa.

Mogenb 6pOyHOBCKOTO IBUSKEHMS.

Bugeopoauk ¢ 3amichbio peajbHOro OpPOYHOBCKOI'O IBVKEHMSI.

Ouddysust sKUAKOCTEIN.

Mopens onbita [lTepHa.

[IpuTsi>keHMe MOJIEKY/I.

Mogeny KpUCTa/UIMIECKUX PEIIETOK.

Hab6mionenne 1 nccieqoBaHue M30IpoOLeCCOB.

Yuenuueckuii 3kchepumenm, 1a6opamopHvie paéomaot, NPAKmMuKyM.

WccnegoBanme 1poliecca YCTAaHOBJIEHMSI TEIJIOBOTO paBHOBECHSI IIPU
TerIoo0MeHe MeXIy Topsiueit U XOJI0JHOM BOIOMN.

V3yueHre M30TepMMUYECKOrO Ipoliecca (PeKOMeHAOBAaHO MCIIOJb30BaHMe
11 poBou JabopaTopun).

W3yueHne M30XOPHOrO Ipoliecca.

W3yueHne 1n306apHOTro mpoiiecca.

[IpoBepKa ypaBHEHUSI COCTOSTHMSI.

Tema 2. Tepmodunamuka. Tennossie mawiuHbwl.

Tepmomunammueckas (T]Il) cucrema. 3agaHue BHEIIHMX YCJIOBUM [IJISI
TEePMOAVMHAMMYECKOM CHUCTEMBI. BHeIllHMe ¥ BHYTPEHHME I1apaMeTphbl.
[TapaMmeTpbl TePMOOMHAMMYECKOM CUCTEMbI KaK CpegHMe 3HAUeHMSI BeJIMYMH,
OIMCHIBAIOIIMX €€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauaso TtepmomuHaMuky. CaMOIpoM3BOJIbHAS —peJlaKcalus
TepPMOAVHAMMUYECKOM CHCTEMBbI K TEIJIOBOMY PaBHOBECHIO.

Mogenb upeaJbHOTO rasa B TepMOAMHAMMKe - CHUCTeMa YpaBHEHMIA:
ypaBHeHMe MeHeneeBa-KiamneitpoHa 1 BbIpaskeHue JIJis BHYTPeHHEN dHepriuun.
YcioBUST TPUMEHMMOCTM 3TOM MOJEJN: HM3Kasi KOHIEHTpalusl YacTull,
BBICOKME TeMIIepaTypbl. BbipaskeHue Oji1 BHYTPEeHHEM SHEPrUyM OZHOATOMHOTO
MIeaJbHOTO rasa.

KBasucraruueckue 1 HeCcTaTMUeCKME MIPOLIECCHI.

OJyieMeHTapHasi pabora B TepMOAMHaMMuKe. BprumcieHne paboThI I10
rpaduky mpoiiecca Ha pV-auarpaMmme.

Terutonepemaya Kak  CHOCOO  M3MEHEHMST  BHYTPEHHEM  SHEeprum



TepMOAVHAMMYECKOM CUCTeMbl 0Oe3 coBeplueHuss paboTel. KoHBekmus,
TeIJIOIPOBOIHOCTD, U3JTyUYeHHE.

KomuuectBo TemnoThl. TemnmoéMKOCTb Tena. YaenbHas UM MOJISIpHAs
TEIUIOEMKOCTM BelllecTBa. Y paBHeHMe Maiiepa. YaenabHasl TeIioTa CroOpaHus
TOIIMBA. PacyéT KojamMuecTBa TeIUIOTHI Mpu Teronepenave. [loHstue o6
agnabaTHOM ITpoliecce.

[TepBblii 3aKOH TepMOAMHAMMKM. BHyTpeHHsst sHeprus. KoymuecTtBo
TeIJIOTbI M pabora Kak Mepbl M3MeHeHUsS BHYTpPeHHeM SHeprumu
TepMOAVHAMMUYECKOM CUCTEMBI.

BTopoi 3aKOH TepMOAMHAMMKM [JiI PaBHOBECHBIX IIPOIIECCOB: uepes
3aJJaHHOE PAaBHOBECHOE COCTOSIHME TEPMOAMHAMMUUYECKOM CUCTEMbI ITPOXOIUT
eIMHCTBeHHAas aguabaTta. AGCOIIOTHAS TeMIlepaTypa.

BTopoin 3akOH TepMOOVMHAMMKM [JII HEPaBHOBECHBIX ITPOIECCOB:
HEBO3MOKHO TepefaTh TEIJIOTY OT OoJjiee XOJIOIHOTO Tejla K 60Jjiee HarpeToMy
6e3 kommnencanuu (Kmaysmyc). Heo6patumMocTb mpupoaHbIX MPOLIECCOB.

[TpuHLMIIBI OeiicTBUS TertoBbiX MammmH. KIT/I.

MaxkcumanbHoe 3Hauenne KIII. Lukn Kapho.

OKoJIOTMUeCKMe  acCIleKThl  MCIIOJb30BaHMSI  TEIUIOBBIX  JIBUTATEJIEN.
TertoBoe 3arpsisHeHNe OKPYKaIOIIEeN Cpeibl.

TexHUYeCKMre yCTPOMCTBA M TEXHOJOTMYECKME ITPOIECChl: XOJIOIMIbHUK,
KOHAMIIMIOHED, IM3eJIbHbI M KapOlOpaTOpHbIM OBUraTesu, MapoBas TypOuHa,
MOJTyyeHre CBepPXHMU3KMUX TeMIIepaTyp, YTWIM3AlMs <«TEeIUIOBBIX» OTXOMOB C
MCIO/Ib30BaHMEM TEIJIOBOTO HAacocCa, YTUMIM3aIys OMOOpPraHMYeCcKOro TOILIMBA
IIJIST BBIPAOOTKM «TEIJIOBOM» U 3JIEKTPOIHEPTUA.

demoncmpayuu.

VsmeHeHMe TeMIepaTyphl [Py agnadaTUIeCKOM pacIIMpeHnN.

BosgyiiiHoe orauBo.

CpaBHeHMe yAeIbHBIX TEIVIOEMKOCTEN BEIECTB.

Croco6bl M3MeHeHMsI BHYTPeHHE SHePTUM.

WccnenoBanne aayabaTHOrO Ipoliecca.

KomnbroTepHble MOJIe/ I TEIIJIOBBIX ABUTATEEN.

Yuenuueckuii 3kxchepumenm, 1a6opamopHvie paéomaot, NPAKmMuKyM.

V3mepeHne yaeibHOM TEIJIOEMKOCTM.

WccnenoBaHue mpoliecca OCTbIBaHMS BellleCTBa.

WccnepoBanne agnabaTHOTO Mpoliecca.

V3yueHne B3aMOCBSI3M SHEPTUM MEKMOJIEKY/ISIPHOTO B3aMMOAEUCTBUSI U
TeMIIepaTypbl KUTIEHMS XXUIKOCTEN.

Tema 3. Azpezamnuie cocmosHus eeujecmea. @aszosvie nepexoodwl.

[TapooGpasoBaHue u KoHueHcauus. VcmapeHme u KuiieHue. Y OesbHas
TeIIoTa mapooOpa3oBaHMsI.

Hacpiimiennble ¥ HeHachllleHHbIe ITapbl. KauecTBeHHas 3aBUCUMOCTh



IJIOTHOCTM M JaBJIEHMS] HACBIIIEHHOrO I1apa OT TeMIlepaTypbl, WX
HE3aBMUCUMOCTb OT OOBEMAa HACBIIIEHHOTO Mapa. 3aBUCUMMOCTb TeMIIEpPATypbl
KUIIEHMSI OT JABJIEHUS B JKUIKOCTH.

BraskHocTb Bo3myxa. AGCOJIOTHASI ¥ OTHOCUTEIbHAST BJIasKHOCTb.

TBeépmoe Tteno. Kpucramnmueckne u amopdHble Tena. AHU3OTPONUS
CBOMCTB KpucCTaaaoB. IlnaBieHne u Kpuctaumsauus. YaelbHasi TeIlioTa
naByieHus. Cyonumanusi.

Hedopmaiiun TBEpmoro Tena. Pactsskenne u ckatme. Casur. Mopyib
IOwnra. ITpenen ynpyrux nedopmaiimii.

TenioBoe paciuypeHye sKUIKOCTEN U TBEPABIX TeJI, 00bEMHOE U JIMHETHOe
paciypeHue. AHrapMOHM3M TeIUIOBbIX KOJieO0aHMII YaCTUIll BelIeCTBa Kak
MIpUYMHA TEIJIOBOTO paciiMpeHus Tes (Ha KaueCTBEHHOM YPOBHe).

IIpeobpa3oBanHme sHepruu B (Pa3oBbIX ITEPEXOIax.

YpaBHeHMe TEIIOBOIO HOajiaHca.

[ToBepxHOCTHOE HaTspKeHMe. KoadduiimeHT moOBepXHOCTHOTO HATSKEHMUS.
Kammnsgpuele sgBnennst.  [laBjaeHue MoOHA,  MCKPUBJIEHHOM IOBEPXHOCTBIO
skxuakoctu. @opmyiia Jlamaca.

TexHuueckue YCTPOMCTBA M TEXHOJIOTMYECKME IPOLECChl: SKUIKNUE
KPUCTa/l/Ibl, COBpEMEHHbIE MaTepuasibl.

demoncmpauyuu.

TemoBoe pacipeHue.

CBoJiCTBa HACBIIIEHHBIX TTAPOB.

Kunenne. Kurienne rnpu noHm>keHHOM J1aBJIeHUN.

V3mepeHne ciibl IOBEPXHOCTHOTO HATSIKEHMSL.

OnbIThI C MbUIBHBIMU IIJIEHKAMM.

CmaunBaHue.

KammmnnsipHeie siBieHus..

Moen HeHbIOTOHOBCKOM KMIOKOCTM.

Cnoco6bI M3MepeHMsT BIasKHOCTH.

WccnepoBanne HarpeBaHus U IJIaBJI€HNST KPUCTAIJIMUYECKOTO BelleCTBa.

Bupgsr gedopmariuii.

Hab6ntonenne masnbix gedhopmaiinii.

Yuenuueckuii 3kxchepumenm, 1a6opamopHvie paéomaot, NPAKMuUKyM.

V3yueHre 3aKOHOMEPHOCTEN UCTIapEeHNS XKUIKOCTEMN.

VsmepeHne yaeabHOM TEIJIOTHI IIJIaBJI€HUS JIbIA.

V3yueHne CBOMCTB HaChIIIEHHbBIX ITAPOB.

V3mepeHne abCONIOTHOM BJIAYKHOCTM BO3[yXa M OIleHKA MaccChl ITapoB B
ITOMEIIEHVN.

N3mepenne koadbuiiieHTa MOBEPXHOCTHOTO HATSI>KEHMSI.

Usmepenne mopyns FOura.

WccnegoBanne 3aBUCHMMOCTM JOedopMalMy PE3VHOBOTO 0OOpaslia oOT



IIPUJIOSKEHHOM K HEMY CUJIBI.

Pasgen 4. DjeKTpoaMHaMMKa.

Tema 1. Dnekmpuueckoe noJe.

OneKkTpu3als Tea U e€ IposiBieHus. DJieKTpuueckmin 3apsia. JIBa Buma
9JIEKTPUUECKUX 3apsmoB. I[IpOBOOHMKM, IOMIJIEKTPUKMA M TIOTYIIPOBOIHUKIN.
OJIeMEHTapHbIM 2JIEKTPUYECKUI 3apsifl. 3aKOH COXPaHEHUSI 3JeKTPUUECKOro
3apsiza.

BsaumogeiictBue 3apsigoB. ToueuHblie 3apsiabl. 3akoH KysioHa.

OJleKTpuyeckoe 1oJie. ETo neicTBue Ha 3/IeKTpuUYeCcKue 3apsiabl.

HamnpsskéHHocTh  ayiekTpuueckoro mojs. IIpo6usmn  sapsia.  JInaum
HaMpPSKEHHOCTY 3JIEKTpUUecKoro nosist. OmHOpogHOe JIEKTpUYecKoe IoJIe.

[ToTeHLMaTbHOCTD 3JIEKTPOCTATUUECKOrO IMoJIsl. Pa3HOCTh MOTEHLMAIOB U
HanpspbkeHue. IloTeHIManbHasT SHEPruUsl 3apsiia B 3JIEKTPOCTATUUECKOM IIOJIe.
[ToTreHnuuan sekTpocTaTnyeckoro Imosst. CBsI3b HAIPSKEHHOCTU TIOJASI U
Pa3HOCTY MOTEHIMAJIOB JIJISI 3JIEKTPOCTATUYECKOTO IM0Jis (KaK OAHOPOIHOTO, TaK
I HEOOHOPOIHOTO).

[TpyHLIMI CYyTIepro3nLMM 3JIEKTPUIECKUX TTOJIEN.

[Tone Ttoueunoro 3apsima. ITone paBHOMepHO 3apspkeHHOV cdepsl. ITome
PaBHOMEPHO 3apsKEHHOrO 1Mo 006beMy Iapa. [Tosle paBHOMEpPHO 3apsisKEHHON
6eCKOHEeYHOM IUIOCKOCTU. KapTuHbI JMHMUII HaANpPSKEHHOCTM STUX IIOJIe U
9KBUIIOTEHIMATbHbBIX TTOBEPXHOCTEN!.

[IpoBOAHMKM B 3JIEKTPOCTATUUECKOM I10JIe. Y CJIOBME paBHOBECHST 3apsIIOB.

HusyekTpukM B 2JeKTpoCTaTMueckoM  mosie.  JuanekTpuueckas
IIPOHUIIAEMOCTbD BeIleCTBa.

KongeHcatop.  DJIEKTPOEMKOCTh  KOHJEHCATOpa.  DJIEKTPOEMKOCTh
TIJIOCKOTO KOHZIeHcaTopa.

[TapanmenbHOe  coemuHeHMe  KoHAeHcaTopoB.  IlocsemoBaresibHOE
coefiHeHe KOHAEHCATOPOB.

OHeprus 3apsbKeHHOT'0 KOHIeHcaTopa.

IIBusKeHME 3apSIZKEHHOM YaCTUIIbI B OTHOPOIHOM 3JIEKTPUYECKOM II0JIE.

TexHMYeCKMe yCTPOMCTBA M TEXHOJOTMYECKNE IMPOIECChI: 3JIEKTPOCKOII,
9JIEKTPOMETp, 3JIEKTPOCTATUYECKasl 3allluTa, 3a3eMJIeHMe 3JIeKTPOIpuOOpOB,
KOHZIeHCcaTopbl, reHepaTop Bau nme I'paada.

demoncmpauyuu.

Y CTpPONCTBO ¥ MPUHLIUIT JeMCTBYUS 3JIeEKTPpOMETpa.

OJIeKTpUYeCcKoe IoJie 3apSI’KeHHbIX IIIapUKOB.

OJIeKTpUYECKOe T0JIe IBYX 3apsSiKeHHbIX IUIACTHH.

Mopenb anekTpocTtatuueckoro remeparopa (Ban ge I'paaga).

[IpoBOAHMKM B 3JIEKTPUIECKOM IIOJIE.

DJIeKTpocTaTH4ecKasi 3alura.

YCTpOMCTBO M [HEeNCTBME KOHAEHCATOpa IIOCTOSSHHOM U IIepeMeHHON



€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTM IIOCKOIO KOHJIEHCATOpa OT ILIOILIAAV
IIJIACTVH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUIECKOM ITPOHUIIAEMOCTH.

OHeprus 3JIeKTPUUYECKOro I0JIs 3apSI’KEHHOI'0 KOHAEHCaTopa.

3apsimka M paspsaKa KOHIEeHCcaTopa yepe3 pe3yucTop.

Yuenuueckuii 3xcnepumenm, n1abopamopHeie paéomast, NPaKmuKym.

OneHka cu B3aMMOAEMCTBUS 3apSIsKEHHbBIX TeJl.

HabGmiogenne mpeBpallleHMss SHEpPruyM 3apspbkKeHHOro KOHJEeHcaTopa B
SHEPrUIO U3JTyUYeHUs] CBETOOMOIA.

W3yueHne mpoTeKaHMsl TOKA B IIeNM, COAepsKalllel KOHIeHCaTop.

Pacnipenenenne pPa3HOCTHU TOTEHIIMAJIOB (HampspKeHMs) pun
II0CJIeIOBATEIbHOM COeITHEHMM KOHIEHCATOPOB.

WccnenoBanne paspsiza KOHIEHCATOpa Yyepes pesucTop.

Tema 2. [IocmoauHbLll I1eKMpUUECKULl MOK.

Cwuna toka. [ToCcTOSIHHBIN TOK.

YcIoBUsS  CYHIECTBOBAHMSI  IIOCTOSSHHOTO — 3JIEKTPUUECKOrO  TOKa.
Vcrounnku Toka. Hanpsokenne U n D]IC £.

3akoH Oma i1 yyacTka Leln.

OJIeKTpUYeCcKoe COIIPOTHUBJIEHNE. 3aBUCUMOCTb COIPOTUBJIEHNS
OTHOPOMHOTO IPOBOAHMKA OT €ro IJIMHBI U IUIOMIAAM MOIEPEUYHOTO CEUYEHMSI.
Y menbHOE CONMPOTUBIIEHNE BEIIECTBA.

[locnenoBaTenbHOe, napa’sijieJibHoOe, CMelllaHHOe coefVHEeHYe
MPOBOOHMKOB. PacuéT pasBeTBAEHHBIX 3JIeKTpuueckux Iernei. I[IpaBuia
Kupxroda.

Pa6ora asiekTpmueckoro Toka. 3akoH Jxoyss-Jlenia.

MOIIHOCTD 3JIEKTPUYECKOIO TOKa. TemioBasi MOIIHOCTb, BbiAejsiemMasl Ha
pe3ucTope.

OOC m BHYTpeHHee COMPOTHUBJIEHME MCTOUYHMKA TOKa. 3aKoH Oma s
MIOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON Ienu. MOIIHOCTh MCTOYHMKA TOKa.
KopoTtkoe 3ambikaHue.

KonpgeHcaTtop B 11eny IMOCTOSTHHOTO TOKa.

TexHUUYeCKMe YCTPOMCTBA M TEXHOJOTMUYECKME IIPOLIeCChl: aMIIepMETp,
BOJIbTMET], PEOCTAT, CYETUMK IJIEKTPUUECKOM SHEPIUM.

demoncmpayuu.

VsmepeHne CiIbl TOKA ¥ HAIIPSIKEHMS.

WccnemoBanne 3aBUCUMMOCTY CMUJIBI TOKA OT HAIPSKEHMST OJIsT Pe3ucTopa,
JIaMITbI HaKaJMBaHUS U CBETOIMOMA.

3aBUCUMOCTb COIPOTUBJIEHUS UVIMHIPUYECKUX ITPOBOAHMUKOB OT IJIMHBI,
TIJIOIIAIM TTOIIEPEeYHOro CeUeHus M MaTepuaia.

WccnegoBannue 3aBUCUMMOCTM CUJIBI TOKa OT COIPOTUBJIEHUS IIPU
ITIOCTOSTHHOM HaIlpSDKEHUM.



[Ipsmoe wusmepenue IC. KopoTkoe 3ambikaHMe TraJbBaHMUECKOI'O
9JIEMEHTA ¥ OlIeHKA BHYTPEHHET'O COMPOTUBJIEHMS.

Cnoco6bI coeHeHMsT MICTOUYHMKOB Toka, JJ1C 6arapeit.

WccnegoBannue pasHOCTM ITOTEHIMAJIOB MEKIY IIOJIOCAMM VCTOUYHMKA
TOKa OT CMJIbI TOKA B LIEITIN.

Yuenuueckuii 3xchepumenm, 1a6opamopHvie paéomaot, NPAKMUKyM.

WccenoBaHne CMELIaHHOTO COeITHEHMS PE3VICTOPOB.

V3mepeHne yaeabHOTO COMPOTUBJIEHNST TPOBOTHUKOB.

WccnenoBaHnue 3aBUCUMMOCTM CUJIbI TOKAa OT HaIMpSKeHUs OJIs JIaMIIbl
HaKaJIMBaHMSI.

YBenueHue 1npeesa usMepeHus amnepmerpa (BoJbTMeETpa).

Usmepenne DJ1C 1 BHYTPEHHErO COMMPOTUBJIEHMS] MICTOYHMKA TOKA.

UccnemoBanme 3aBucumoct O/ C rajapbBaHMYeCKOro 39JIeMEHTa OT
BpEMEHM IIPY KOPOTKOM 3aMbIKaHUM.

WccnegoBanne pasHOCTM ITOTEHIMAJIOB MEKIY IIOJIOCAMM MCTOUYHMKA
TOKa OT CMJIbI TOKA B LIETIN.

WccnegoBanne 3aBUCHMMOCTM IIOJIE3HOM MOIIHOCTM MCTOYHMKA TOKa OT
CUJIBI TOKA.

Tema 3. Toku 6 pasnuunsix cpedax.

OJleKTpuyeckass MPOBOAMMOCTb Pas/MYHBIX BEIIEeCTB. OJIEKTPOHHAas
MIPOBOIVIMOCTDb TBEPABIX META/VIOB. 3aBUCMMOCTb COIIPOTUBJIEHUSI METAJIJIOB OT
TemriepaTypbl. CBepXIIPOBOINMOCTb.

OJIeKTpuYeCckmii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYyUKOB.

[TonynpoBoguukyu.  CoOcTBeHHast M IIpUMeCHass  ITPOBOIMMOCTb
oJTyTIIpoBOAHMKOB. CBOMCTBA p—n-niepexosa. I1oaynpoBogHMKOBBIE TTPUOOPBI.

OJIEKTPUYECKMI TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST IMCCOLALIVSL.
OnekTponns. 3akoHbl Dapages IJ1s1 /1eKTPOoIM3a.

OnekTpuyeckmii TOK B razax. CaMOCTOSITEJIbHBIM UM HECAMOCTOSITE/IbHBIN
paspsig. PasinuHble TUIIBI CAMOCTOSITe/IbHOTO paspsiga. Momuus. [Liasma.

TexHMUeCcKMe yCTPOMCTBA U MPAKTMUECKOE MPUMEHEHMe: ra3opaspsigHbie
JIAMITbI, 3JIEKTPOHHO-JTy4YeBasi TPyOKa, MOJYIPOBOJHMKOBbIE IPUOOpPHI: IMOM,
TpaH3UCTOp, (OTOOMOI, CBETOAMOM, TraJibBaHMKa, padUHUPOBAHME MeIu,
BbITJIaBKA aJIIOMUHMS, 2JIEKTPOHHAST MMKPOCKOTIVS.

demoncmpauyuu.

3aBUCUMOCTb COMPOTUBJIEHMS] METAJIJIOB OT TEMIIEPATYPBbI.

[TpoBOOMMOCTD 3JIEKTPOJIMTOB.

3akoHbI 3j1ekTposm3a Papages.

VickpoBoI paspsi ¥ IPpOBOAVIMOCTD BO3IyXa.

CpaBHeHMe ITPOBOAVIMOCTY METAJIJIOB U ITOJTYIIPOBOAHMKOB.

OIHOCTOPOHHSIS TPOBOAMMOCTD AMOIA.

Yuenuueckuii 3kchepumenin, 1a6opamopHvie paéomaot, NPaKmuKyM.



Habogenne smekTposnsa.

V3mepeHne 3apsifa OGHOBAJIEHTHOT'O MOHa.

WccnemoBaHue  3aBUCMMOCTM  COINPOTMBJIEHMSI TepMOpEe3UCTopa  OT
TeMIIepaTyphl.

CHsITME BObT-aMIIEPHONM XapaKTEPUCTUKU IMOIA.

DusnuecKuin MPaKTUKYM.

Crnocob6bl  m3MepeHMs] (QU3NYECKUX BEJIMYMH C  MCIIOJb30BaHMEM
AQHAJIOTOBBIX U IM(PPOBBIX M3MEPUTENIbHBIX IIPMOOPOB ¥ KOMITbIOTEPHBIX
OaTUMKOBBIX CUCTEM. AOCOJIOTHbIE ¥  OTHOCUTENIbHbIE  ITOI'PEITHOCTH
msMepeHun Gusmueckux BeamuyH. O1eHKa rpaHull MOTPeIIHOCTEN.

[IpoBemeHMe KOCBEHHBIX M3MEPEHMM, WCCIEeIOBAaHU 3aBUCUMOCTEN
busnuecknx BeIUUMH, IIPOBEPKA MpPeIJIOKeHHbIX TUIIOTe3 (BbIOOP M3 pador,
ONMMCAHHBIX B TeMaTMYECKMX pasaenax <« YUeHUMYeCKMil SKCIIEPMMEHT,
ynabopaTopHbie pabOThI, MPAKTUKYM» ).

MesxnpeaMeTHbIE CBSI3U.

Nsyuenme Kypca &usukmu yriaybnéHHoro vypoBHsT B 10  Kiacce
OCYIIECTBJISIETCSI C YUYETOM COAEP)KaTe/IbHbIX MEKIIPEIMETHBIX CBSI3€i C
KypcaMy MaTeMaTUKM, OMOJIOTUM, XYM, reorpadum ¥ TEXHOJIOT M.

MescnpedmemHoble noHamus, Cc6A3AHHble C U3YUEeHUEM Menooos
HAY4YH020 NO3HAHUA: SIBJIeHMEe, HAy4yHbIM (akT, rumnoresa, GusMIecKast
BeJIMYNMHA, 3aKOH, Teopusl, HaOIIoeHne, SKCIIEPUMEHT, MOJeJIMPOBaHNeE,
MOJieJib, M3MEepeHMe, IOTPEITHOCTM MU3MEepeHMI, M3MepUTeJIbHbIe MPUOOpBI,
uudpoBast Jaboparopusl.

Mamemamuxa: pelieHne CcUCTeMbl ypaBHeHMN. JIMHeMHast GYHKIMS,
nmapaboJjia, rumnepbosa, uxX rpaduKM U CBONCTBA. TPUTOHOMETPUUYECKUE
dbyHKIMNK: CUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC, OCHOBHOE€
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIMM Ha OCM KOOPIMHAT,
CJIO>KEeHMEe BEKTOPOB.

Buonozua: mexaHnveckoe [BMKeHME B SKUBOM Mpupoge, nuddysus,
OCMOC, TEIJIOOOMEH KMBBIX OPraHM3MOB, TEIUVIOBOE 3arpsi3HEHME OKpYsKalolien
cpenpl, yTUIM3aIus 6M00pPraHNYeCcKoro TOIUIMBA JIJISI BHIPAOOTKY «TEIJIOBO» U
9JIEKTPOHEPTMY, TIOBEPXHOCTHOE HATSDKEHMEe U KalmuWUISIpHbIe SIBJE€HUS B
IIPUPOJIE, JIEKTPUIECKNE SIBJIEHNUS B JKMBO IIPUPOJIE.

Xumusa: OUCKpeTHOE CTPOEHMe BeIleCTBa, CTPOEHMEe aTOMOB M MOJIEKYII,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, IOJIydeH)e HaHOMAaTepualsioB, TeIlJIOBbIe
CBOJICTBA TBEpPAbIX TeJ, JKUAKOCTEM W Tas3oB, JKUIKME KPUCTAJLIBI,
9JIEKTPUYECKe CBOJMCTBA META/UVIOB, 3JIEKTPOJIUTUMUYECKAsT OUCCOLMAIIS,
rajbBaHMKa, 3JIEKTPOHHASI MMKPOCKOTIMSI.

TI'eozpaghusa: BnasxHOCTDb BO31yXa, BEeTPbl, DapoMeTp, TEPMOMETP.

Texnonozua:  mpeoOpasoBaHMe  IOBWDKEHMM C  MCIOJb30BaHMEM
MEXaHM3MOB, VYET CYXOrO M JKMIKOTO TpPEHUS B TEXHMKE, CTaTUYECKue



KOHCTPYKUMM (KPOHIITENH, PpeIIeéTyaTble KOHCTPYKIMM), WCIIOJIb30BaHMeE
3aKOHOB COXpaHEHMsSI MeXaHMKM B TexHMKe (IMPOCKOI, BOJOMET U IpyTue),
IBUTaTeb BHYTPEHHETrO CropaHusi, mapoBasi TypOuHa, ObITOBOV XOJIOOMIbHUK,
KOHIMIIMOHED, TEXHOJIOTUMM IIOJIydeHMs] COBPEMEHHBIX MaTepuajoB, B TOM
yycjie HaHOMaTepUaioB, M HAHOTEXHOJIOTUM, 3JIEKTPOCTATHMYecKas 3alluTa,
3a3eMJIeHMe 3JIeKTPONPUOOPOB, raszopaspsigHbie JIAMIIbl, MMOJYITPOBOAHUKOBbIE
puOOpbI, raJibBaHMKA.

11 KJIACC

Pa3sgesn 4. DjieKTpoaMHaMMKa.

Tema 4. Maznumnoe noJe.

BsaumopencTBue NOCTOSIHHBIX MArHUTOB U IIPOBOJHMKOB C TOKOM.
MarautHoe mose. Bektop maruuTHOM MHAYKOMK. [IpyMHOUII cyneprno3muym
MAarHUTHBIX IOJIe. JIMHUM MarHUTHOM MHAYKIIVA.

MarsuTHoOe 10Jie TPOBOJHMKA C TOKOM (IIPSIMOTO IMTPOBOJHMKA, KATYIIKA U
KPYroBoro BuTKa). OneIT dpcTena.

Cuna Amrepa, e€ HampaBJieHME U MOIYJIb.

Cuna JlopeHia, e€ HampaBjeHMe U MOAYJb. [IBMKeHMe 3apsiKeHHOU
YaCTUIIbI B OJHOPOSHOM MarHuTHOM Mosie. Pabora cuibl JIopeHiia.

MaruuTHOe 110J1e B BenlecTBe. DeppoMarHeTki, rmapa- 1 JyMaMarHeTuKu.

TexHUUeCcKMe YCTPOMCTBA M TEXHOJOTMYECKME IIPOLIeCChl: IMpPUMEHEHNe

MTOCTOSTHHBIX MarHuTOB, 371IeKTPOMAarHmTOB, TecTep-MyJIbTUMETP,
37IeKTpoABUTaTe/b SIKOOM, YCKOPUTEIM 3JIEMEHTAPHBIX YaCTMII.
demoncmpayuu.

KaptmHa /uMHMM  MHOYKUMM  MAarHMTHOTO  IIOJIS  IIOJIOCOBOTO U
ITIOJJIKOBOOOPA3HOI'O ITOCTOSIHHBIX MarHUTOB.

KaptuHa /MHMII MarHMTHOM MHOYKUMM TOJS  IJUHHOIO IIPSMOIO
IIPOBOJHMKA ¥ 3aMKHYTOT'O KOJIbLIEBOT'O ITPOBOJHMKA, KATYIIIKM C TOKOM.

BsauMmogeiicTBie IBYX IMPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HeiictBue cuibl JIopeHiia Ha MOHBI 3JIEKTPOJIATA.

Hab6mogenne gBMs>KeHMS MyyKa 3JIEKTPOHOB B MarHUTHOM II0JI€.

[TpyHIMI IeMCTBUS 3JIEKTPOU3MEPUTETHLHOT'O npubopa
MarHUTO3JIEKTPUUECKOM CUCTEMBI.

Yuenuueckuii axcnepumenm, nabopamopHuie paéomast, NPaKimuKyMm.

NccnemoBaHye MarHUTHOI'O MOJIS IIOCTOSIHHBIX MarHUTOB.

WccienoBanne CBOMCTB (peppOMarHeTuKOB.

WccnenoBaHne AeiiCTBUSI IOCTOSITHHOT'O MarHMTa Ha paMKy C TOKOM.

N3mepenne cuibl AMmmepa.

W3ydeHne 3aBUCMMOCTY CUJIbI AMIIEpa OT CUJIbI TOKA.



OmnpeneneHye MAarHMTHOM WMHOYKIMM HAa OCHOBE WM3MEPEHMSI CUJIbI
Awmrepa.

Tema 5. nekmpomazHumuas uHOyKuusl.

SIBeHMe 2IeKTPOMArHUMTHOM MHAYKIMM. IIOTOK BeKkTOopa MAarHUTHOM
maaykmyn. I C mHAYyKIMKM. 3aKOH 3JI€KTPOMArHUTHOM MHAYKIMKM Dapames.
Buxpesoe snektpuueckoe mnoje. Toku Dyko.

O1C MHOYKIMM B MTPOBOIHMKE, IBVIKYIIIEMCS B OJHOPOSHOM MarHMTHOM
ToJie.

ITpaBuo JleHia.

MupykTuBHOCTh. KaTylllka MHIYKTMBHOCTM B IIeNM ITOCTOSIHHOT'O TOKa.
SBnenne camouHaykuyumn. D1 C caMOMHIYKLIVINA.

OHeprys MarHUTHOTO IT0JISI KAaTYIIIKM C TOKOM.

DJIEKTPOMArHMTHOE II0JIe.

TexHMUYeCcKMe yCTPOMCTBA M TEXHOJIOTMYECKME IIPOLIECChl: MHIYKIMOHHAS
1eYb, COJIEHOW, 3alllyTa OT JIEKTPM3ALMM TeJI MNP ABVDKEHMM B MArHUTHOM
1iojie 3eMJIN.

demoncmpayuu.

Hab6sofeHne sIBJIeHNST 3/IEKTPOMArHUTHOM MHIYKIINNA.

UccnegoBanne 3aBucumocty DJC MHOYKLMM OT CKOPOCTM M3MEHEHMUS
MarHUTHOTO ITOTOKA.

ITpaBuio JleHia.

[TageHne Maruura B aJlloMMHMEBOM (MeIHOM) TpyOe.

SIBneHne caMOMHAYKINN.

UccnegoBaune 3aBucumoct DJIC caMOMHOYKIIMM OT  CKOPOCTU
M3MEHEHMST CUJIbI TOKA B 1.

Yuenuueckuii axcnepumenm, nabopamopHuie paéomast, NPaAKmMuKyMm.

WccnenoBanne sSIBJIEHNS 3JIEKTPOMArHUTHOM MHIYKIINML.

Omnpepnenenne MHOYKIIUY BUXPEBOTO MAarHUTHOI'O ITOJISL.

WccnemoBanue SIBJIEHUSI CAMOMHAYKIIVA.

Cobopka Mope/n 3J1eKTPOMarHMTHOI'O reHepaTopa.

Pa3pen 5. Kosie6aHus 1 BOJIHBI.

Tema 1. MexanuuecKkue Kone6aH us.

KonebatenbHas cucrema. CBoOOOgHBIE KOJIEOaHMS.

l'apmonnyeckne  Konebanmsl. KuHematmueckoe U JIMHAMMUYECKOE
omucaHue. ODHepreTuyeckoe OIMcaHue (3aKOH COXpaHEeHUSI MeXaHU4YeCKOoMu
sHeprum). BoIBoA, IMHAMIMUECKOTO OMMCAHMSI TAPMOHMYECKUX KOJIeOaHUN U3 UX
SHEePreTUYeCcKOoro ¥ KMHEMAaTUUeCKOTO ONMMCaHMSI.

Amiumryna u ¢asa konebanmuit. CBsI3b aMIUIMTYAbI KOJIEOAHUI MCXOITHOM
BEJIMUMHBI C aMIUIUTYIaMM KOJIeOaHMI €€ CKOPOCTH M YCKOPEHMSI.

Ilepuom n uvacrora kosnebGanmit. [lepmom MasbIX CBOOOMHBIX KOJIEOAHMI
MaTeMaTudeckoro mastHuka. I[lepuonm cBOOOIHBIX KOeOaHMI TPYKMHHOTO



MAasITHMKA.

[TonsTne o 3aTyxalIUMX KoJieOaHMSIX. BbIHYKIeHHbIe KOJieOaHMS.
Pesonanc. Pe3onancHas kpuBasi. BimsiHue 3aTyxaHus Ha BUA, pe30HAHCHOM
KpUBOM. ABTOKOJIeOaHMSI.

TexHuueckmue YyCTPOMCTBA M TEXHOJOTMYECKME IIPOIECChl: METPOHOM,
Yyachl, Kaueyy, My3bIKaJbHbIe MHCTPYMEHTBHI, cericMorpad.

demoncmpayuu.

3amuch KojiebaTeIbHOTO IBUKEHMS.

HabmroneHne He3aBMCUMOCTH MepMOAa MajibiX KojebaHul rpys3a Ha HUTU
OT aMILJIUTY/IbI.

WccnegoBanne 3aTyxalolMxX KojebaHMM U 3aBUCUMMOCTM Ilepuona
CBOOOIHBIX KOJIeOaHMI OT COIPOTUBJIEHMSI.

WccnegoBanne KkojebaHMII I'py3a Ha MAaCCUMBHOM MPYXXMHE C IIeJIbIO
dbopmupoBaHMs MpeacTaBaeHn 00 UIeaJTbHOM MOIEIN MPY;KMHHOTO MasiTHMKA.

3aKOH COXpaHEeHMs IHEPTUM TIPU KOJIebaHMSIX Tpy3a Ha MPYysKMHE.

WccnemoBanne BbIHYKIEHHBIX KOJIEOAHMIA.

Habmionenne pesoHaHca.

Yuenuueckuii 3kchepumenm, 1a6opamopHvie paéomaot, NPAKmMuKyM.

Wsmepenne nepuoma CBOOOAHBIX KOJeOaHMUI HUTSHOTO M IIPYKMHHOI'O
MAasITHUKOB.

V3yueHre 3aKOHOB [BMKEHMSI Tejla B XOfe KojebaHU Ha YIPyrom
mojBece.

W3yueHne OBUKEHMS] HUTSTHOTO MasiITHMKA.

[Ipeobpa3oBaHye SHEPTUM B MIPY;KMHHOM MasiTHUKE.

WccnenoBaHue yobiBaHMS aMIUIUTY/IbI 3aTyXaloIIMX KOJeOaHUA.

WccnenoBaHne BbIHYKIEHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHumHelie K0J1eOaH us.

Konebarenbublii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUSI B
uaeasbHOM KosiebaTenbHOM KoHType. @opmysia Tomcona. CBsi3b aMIIUTYIbI
3apsiza KOHJeHCcaTopa C aMIUIUTYA0M CUJIbI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPIUM B MIeaTbHOM K0JiebaTeIbHOM KOHTYe.

3aTyxarolye 9JIeKTPOMAarHuUTHbIE KOJIeOaHMsI. BoIHYKIEeHHbIE
37IeKTPOMAarHMUTHbIE KOJebaHusl.

[lepeMeHHbII TOK. MOITHOCTh II€PEMEHHOIO TOKa. AMIUIMTYIHOE U
IeMCTBYIOIIee 3HaUeHMe CUJIbl TOKA UM HAIpsDKeHMsT MpU pasiuuHou ¢opme
3aBUCMMOCTY TIepeEMEHHOI'0 TOKa OT BpeMEHM.

CuHycoumaabHbIM TepeMeHHbIM TOK. Pe3ucTop, KOHAeHCATOp M KaTyIllKa
MHIYKTUBHOCTHU B LIENIM CMHYCOMIAIBHOIO IIePEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HaIPSKEHNUN.

WneanbHbit TpaHchopmartop. [IpousBoncTBo, mepepaua u motpebiieHne
3JIEKTPUYECKON IHEPTUMN.



OKOJIOrMYecKe PUCKU IIPU IIPOM3BOIACTBE 3jeKTposHepruu. KynbTypa
VICTIO/Tb30BaHMS JIEKTPOIHEPT UM B TIOBCEAHEBHOM JKM3HIA.

TexHMUeCKMe YCTPOMCTBA U TEXHOJIOTMYECKME ITPOLIECCHI: JIEKTPUUECKUNI
3BOHOK, I'€HepaTop IIePeMEHHOr0 TOKa, JIMHUM 3JIEKTporepeaay.

demoncmpayuu.

CBoOoIHbIE 37IEKTPOMArHMUTHbIE KOJIeOaHMs.

3aBUCUMOCTh YaCTOTbI CBOOOIHBIX KOJIEOAHMII OT WMHIOYKTUBHOCTU U
€MKOCTH KOHTYpa.

OcumnnorpaMMbl 3J1€KTPOMarHUTHBIX KOJIeOaHMNA.

['eHepaTop He3aTyXaIOIIMX 3JIEKTPOMArHUTHBIX KOJIeOaHMIA.

Mogenb 371eKTpOMarHMTHOTO TeHepaTopa.

BeIHYKIeHHbIE CMHYCOUIAIbHbIE KOJIEOaHMSI.

Pesucrop, KaTyIlIka MHIYKTUBHOCTY ¥ KOHAEHCATOpP B ILIeNM ITIePEMEHHOI0
TOKa.

Pe3oHaHC mpu IOC/I€IOBATEJIbHOM COEOMHEHUM pPe3UCTOpa, KaTYIIKKU
MHIYKTUBHOCTU ¥ KOHAEHCATOpa.

Y CTpONCTBO ¥ MPUHLIMII AECTBUS TpaHChOpMaTopa.

Mogenb TMHUYM 3JIEKTpOIIepegayn.

Yuenuueckuii 3kxchepumenn, 1a6opamopHvie paéomaot, NPAKMuKyM.

W3yuenne TpaHcdopmaropa.

VccnenoBaHue mepeMeHHOI'0 TOKa yepes I0c/ieloBaTeIbHO COeqMHEHHbBIE
KOH/I€HCATOp, KaTYIIKY U pe3ucTop.

Hab6sroeHne 371eKTpOMarHMTHOTO pe30HaHca.

WccnepoBanne pabOThl MICTOYHMKOB CBETA B 1IeMNM IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKIMPOMAZHUMHbIE B0JIHbI.

MexaHnueckue BOJIHbI, YCJIOBMSI MX pacmpocTpaHeHusl. Ilomepeunbie u
IIpOOOJIbHbIE BOMHBL. [lepmos, CKOpOCTb paclpoCTpaHEeHMS M [JIMHA BOJIHBL.
CBolicTBa MeXaHMYECKMX BOJIH: OTpaskeHue, MpeiomyieHne, MHTephepeHuys 1
Indpaxkiys.

3ByKk. CkopocTbh 3ByKa. I'poMKoCTb 3ByKa. BricoTa ToHa. Tembp 3BYyKa.

[ITymoBoe 3arpsi3HeHye OKPY>KaloIleil Cpebl.

OJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUMS M3JIYUEHMUsS 3JIEKTPOMArHUTHbBIX
BOJIH. B3auMHasi opueHTalsi BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJTHE.

CBoiicTBa  2JIGKTPOMAarHUMTHBIX  BOJIH:  OTpakeHue, IIpeIOMJIEHHUE,
noJitpusaiius, MHTepdepeHs 1 Au@pakius.

[IIxasa 371€KTPOMarHMTHBIX BOJH. [IpuMeHeHMe 371eKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLUMIIBI pagMoOCBsI3U U TeleBuUaeHMs. Pagyosokanms.

OJIEKTPOMArHUTHOE 3arpsiIsHEHME OKPYSKAIOIIEN CPEIbI.

TexHMUecKMe yCTPOMCTBA M MIPAKTUUYECKOE IIPMMEHEHME: MY3bIKaJIbHbIe
MHCTPYMEHTbBI, pajap, paauoONpUEMHUK, TeJieBU30p, aHTeHHa, TenedhoH, CBY-



1eYb, YIbTPAa3BYKOBAsl JMAarHOCTMKA B TEXHMKE U MeIUIIMHE.

demoncmpayuu.

O6pasoBaHne 1 pacIpoCTpaHeHNe MONEePEUYHBIX Y IMTPOIOJIbHBIX BOJIH.

Konebmomieecs Tes1o Kak UCTOYHUK 3BYKa.

3aBUCHMOCTb AJIMHbBI BOJIHBI OT YaCTOThI KOJI€OaHUIA.

Hab6momeHne oTpaskeHus U IMPeJIOMIEHNST MEXaHNUYeCKMX BOJIH.

Hab6monenne nurepdepennyu 1 gudpakimy MexXaHUuUuecKux BOJIH.

AKyCTUUYECKUI pe30HaHC.

CBolicTBa y/IbTpa3ByKa M ero IpuMeHeHNe.

Hab6sogeHne cBSI3M I'POMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIUTYION U
YaCTOTOM KOJIeOaHMM.

WccnegoBanne  CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTpaskeHMe,
npejioMJIeHNe, MoIsipusains, audpakiums, uHTepdepeHLys.

O6HnapyskeHne MHGPaKPACHOTO U YJIbTPa(MOIETOBOrO MU3TyIEHNIA.

Yuenuueckuii s3kchepumenin, 1a6opamopHvie paéomaot, NPaKmMuKkyM.

V3yueHne mapaMeTpoB 3BYKOBOM BOJIHBI.

V3yueHne pacmpocTpaHeHusI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimosMHeliHOe pacIpoCTpaHeHue CBeTa B OTHOPOMHONM cpeme. JIyu
cBeTa. ToYeuyHbI CTOYHMK CBETA.

OrpaskeHne cBeTa. 3aKOHbI OTpaskeHMs cBeTa. [locTpoeHne nM306paskeHNnn
B Iu1ockoM 3epKasie. Ceprueckue 3epKaa.

[Ipenomnenne cBeTa. 3aKOHbI IIpeJIOMJIEHUS cCBeTa. AOCOIIOTHBIN
mmokaszareynb mpejgomsieHus. OTHOCUTEbHBIM TIOKa3aTesb  IIPEeJOMJIEHMSI.
[ToCcTOSIHCTBO YacCTOTBI CBeTa M COOTHOIIEHMEe IJMH BOJIH IIpU Iepexofe
MOHOXPOMAaTUYECKOI'0 CBETA Uepe3 rpaHuIly pasesia ABYX ONTUUYECKUX Cpeq.

Xop smyuein B mpusMe. Jucnepcust cBeta. CI0KHBI COCTaB 6e10ro cBeTa.
IIBer.

[losiHOe  BHyTpeHHee oTpakeHme. IlpemenbHBII  Yrojl  IIOJHOI'O
BHYTPEHHET'0 OTPaskeHusl.

CobOuparole M pacceuBarolye JMH3bI. ToHKas JuH3a. DOKycHoe
pacCTosIHME ¥ ONTUYecKasl Cujia TOHKOM JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO
PacCTOSIHUSI TOHKOVM ChepuuecKoii JIMH3bI OT €€ reOMeTPUM M OTHOCUTEILHOTO
TTOKa3aTesIsl peIOMJIEHMSI.

dopmysia TOHKOI JIMH3bL. Y BeJIMUeHne, faBaeMoe JIMH30IA.

Xop syya, MpOIIeAIero JMH3Y IO, IMPOMU3BOJIbHBIM YIJIOM K €€ I'JIaBHOM
ontuueckon ocu. IlocTpoeHme wu300pakeHMII TOUKM M OTpe3Ka MpsIMOM B
COOMpAOIIMX M pacCeMBAIOILMX JIMH3AX U UX CUCTEMAX.

Ontmueckne mpubopsl. Paspematorias  cmocobHocTh. ['1a3  kak
ONTUYECKas CUCTEMA.

[Ipenensl IPUMEHMMOCTY T€OMETPUIECKON ONTHKA.



BonnoBas ontuka. MHrepdepeniumss cBera. KorepeHTHble MCTOYHUKMU.
YcioBus HaOMIOOeHMsT MaKCMMYMOB M MMHMMYMOB B MHTep(epeHIIMOHHOM
KapTMHE OT [OBYX KOTe€pPEeHTHbIX MCTOYHMKOB. IIpumepbl KjaacCHMUeCKUX
MHTepP(EPEHIIMOHHBIX CXEM.

Oudpakumst cBera. JudpakuyuoHHAs pelIeTKa. Y CJIOBME HaOIOAeHNs
IJIaBHBIX MAaKCMMYMOB TIpM IafeHuM MOHOXPOMAaTMUECKOrO CBeTa Ha
InGPpaKIMOHHYIO PELIETKY.

[Tonsspuzauusi cBera.

TexHUUYeCKMe YCTPOMCTBA M TEXHOJIOTMUECKMe ITPOIlecChl: OYKM, JIYIIA,
MepucKoI, (GoToarnmnapar, MUKPOCKOII, ITPOEKIIMOHHbIN allrnapar, IpoCBeT/IeHe
OIITUKM, BOJIOKOHHASI OIITHKA, TG PpaKIMOHHAS PElIETKA.

demoncmpayuu.

3aKOHbI OTpa’keHMs CBeTa.

WccnenoBaHue mpesoMeHus CBeTa.

Hab6momeHne mojHOro BHyTpeHHEro oTpaskeHusi. Mojenb CBeTOBOAA.

UccnenoBaHne Xoma CBETOBBIX ITYYKOB Yepe3 IIJIOCKOMNapayieSIbHYIO
IJIACTUMHY U TIPU3MY.

WccnemoBaHue CBOVICTB M300paskeHMi B JIMH3AX.

Mopenn MUKPOCKOIIa, TeJIeCKOIIa.

Hab6monenne nutepdepeHiinm cBeTa.

Hab6moneHne 11BeTOB TOHKMX IJIEHOK.

Hab6mogenne gudpakium cBera.

W3yuenne nubpakiiMOHHON PEIIETKMA.

Hab6mogenne gudpakIiMOHHOTO CIIEKTpa.

Hab6momenne nucrnepcum cBerTa.

Habmogenue mosyisgpusanum cBera.

[IpumeHeHNe MTOISIPOUAOB IJISI U3YIEHMSI MEXaHUYECKMUX HAIIPSKEHUIA.

Yuenuueckuii 3kchepumenin, 1a6opamopHvie paéomaot, NPaKmuKkyM.

W3mepeHne roxkasaTesisi MpeoM/IEHUST CTEKJIa.

WccnegoBanne 3aBUCUMOCTM (DOKYCHOTO PacCTOSIHMSI OT BelllecTBa (Ha
npuMepe SKUAKUX JINH3).

Nsmepenne poKyCHOTO pacCTOSTHUSI pacCeMBaIOILMX JIMH3.

[ToyueHne n3o0paskeHNsI B CUCTEMeE U3 IIJIOCKOTO 3epKajia U JIMH3bI.

[TonyueHne n300paskeHNsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHye TeseCKOMMYecKmuxX CUCTEM.

Hab6mogenne gudpakimm, uHTephepeHIIny 1 IoJIIpu3alu cBeTa.

Nsyuenne monsipusaliuy  CBeTa, OTPAXEHHOTO OT ITOBEPXHOCTU
IMJIEKTPUKA.

W3syuenne naTepdepeHIINN JTa3epHOr0 U3TyIEHNS Ha IBYX IIeJISIX.

Habmonenne nucnepcun.

Hab6monenne u ncciaegoBanne U@ pakiIyOHHOIO CIIEKTPA.



V3mepeHne OMHbI CBETOBOM BOJIHBI.

[TosiyueHme  cmekTpa  M3JAy4YEeHMS  CBETOOMOAA  MPU  ITOMOIIM
I paKIMOHHON PENIETKMA.

Pasnen 6. OCHOBBI CrIeiia/TbHOM T€OPUM OTHOCUTEIbHOCTH.

['panuibl  MDPUMEHMMOCTM  KJIAaCCUMUYECKOV  MexaHuku. IlocTysarsr
CITelaIbHOM TeOPUM OTHOCUTEIbHOCTH.

[IpocTpaHCTBEHHO-BpeMeHHOM MHTepBal. IIpeo6pasoBanmst JlopeHria.
YcnoBre npuumMHHOCTU. OTHOCUTENIBHOCTb OTHOBPEMEHHOCTHU. 3amMelJjieHue
BpEeMEeHM U COKpallleHue JJIMHbI.

OHeprus u UMITYJIbC PEeISITUBUCTCKOM YaCTUIIbI.

CBsI3b Macchl C SHEpPrMer " MMITYJIbCOM PeJISTUBUCTCKOM YaCTUIIBI.
OHeprus MoKosl.

TexHMUYeCcKMe yCTPONCTBA M TEXHOJOTMYECKME ITPOLIECChI: CITYTHUKOBBIE
MIPUEMHMKY, YCKOPUTEIN 3aPSI’KEHHBIX YaCTHII.

YueHMUECKNUI SKCIIEPUMEHT, JIJAOOpPaTOPHbIE PaOOThI, TPAKTUKYM.

OmnpeneneHne WMITYJIbCA U SHEPIMM PEISITUBUCTCKMUX dacTul, (110
dboTrorpadusiM TPeKOB 3apsSKEeHHBIX YaCTHUIl B MAarHUTHOM I10JIe).

Pa3pen 7. KanroBas ¢pusuka.

Tema 1. KopnyckyasapHo-601H0601 dyanusm.

PaBHOBecHOe TeIUIOBOe Wu3JyueHue (M3JiydyeHue abCOSIOTHO YEpPHOTro
Tesa). 3aKoH cMeltieHust Buna. ['mnotesa [InaHka o KBaHTax.

@OTOHbI. DHEPTUST U UMITYJILC (POTOHA.

®oroadpderr. Omnbitei A. I'. CromeroBa. 3akoHbl (oToaddekrTa.
YpaBHeHnue DuHiTenHa a5 portoaddexrra. «KpacHast rpannia» porosddexra.

IaBnenne cBeta (B YAaCTHOCTM, [daBJIeHME CBeTa Ha abCOJIOTHO
MIOTJIOIIAOIIYIO M abCOJIIOTHO OTpPaykalollylo IoBepxHOCTh). Ombrthr I1. H.
Jlebenena.

BosiHOBBIE cBovicTBa uacTull. BosHsl ge bpois. Imua BosHb! ge bpons
M pasMepbl 00JIACTM JIOKaIM3AlMM OBMKYILENCS dacTulibl. KopmyckyiasipHO-
BOJTHOBOM myaymsM. dudpakims 3/IeKTPOHOB Ha KpUCTasiax.

Cnenuduka M3MepEeHnn B MUKpPOMMPpE. CooTHolleHus
HeomnpeaenéHHocTen ['eit3eHbepra.

TexHUUecKMe yCTPOMCTBA U TEXHOJIOTMUECKMe MPOIeCChl: CIIEeKTPOMETD,
dboToaieMeHT, (poTOmATUMK, TYHHEJbHbIM MMUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO]I.

demoncmpauuu.

®oTo3(PdeKT HA YCTAHOBKE C LIMHKOBOM IIJIACTMHOI.

WccnenoBaHne 3aKOHOB BHelllHero oroaddekra.

WccnegoBannue 3aBUCUMMOCTM  CONPOTMBJIEHMSI TIOJYIIPOBOJHMKOB OT
OCBEeILEHHOCTH.

Csetommoq,



CostHeuHas 6arapest.

Yuenuueckuii 3kchepumenm, 1a6opamopHvle paéomaot, NPaKmuKkyM.

UccnenoBanne poropesucropa.

Wsmepenne rocrosinHoM [nanka Ha ocHOBe mucciaegoBanust Gporosddexra.

WccnegoBanue 3aBUCMMOCTM CWJIbI TOKa 4Yepe3  CBETOAMON, OT
HaMps>KeHMs.

Tema 2. duzuka amoma.

OmnbIThI IO UCCIEIOBAHUIO CTpOeHMs aToMa. [lyaHeTapHass Mojie/ib aToMa
Pesepdoppa.

[Toctynatel bopa. UsmyueHme u morsoiieHne GOTOHOB IIpU Iepexoje
aToMa C OJHOTO YPOBHSI S9HEPTMM Ha OPYTOM.

Bupp! criektpoB. CIIeKTp YpOBHEN SHepruy aToMa BoIopoa.

CnoHTaHHOE ¥ BBIHYXKAEHHOE M3TyueHne cpera. Jlasep.

TexHMUYeCcKNe yCTPOVCTBA M TEXHOJIOTUMYECKME ITPOLIECCHI: CIIEKTPAIbHbBIN
aHam3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMITBIOTED.

demoncmpayuu.

Mopnenb onbiTa Pesepdopaa.

Hab6momenne amHenyaTbiX CIIEKTPOB.

Y CTPONCTBO U IeMCTBME CUETUMKA MOHU3UPYIOLLIMX YaCTMHII.

Ornpenesienye IIMHbBI BOJIHbBI JIA3€PHOT'O U3JTYUEHMS.

Yuenuueckuii 3xchepumenm, 1a6opamopHvie paéomaot, NPAKMUKyM.

Habmogenne aMHeM4aToro CreKTpa.

WccnegoBaHue CreKkTpa paspeskeHHOrO aTOMapHOIro BoJopoja U
M3MepeHye IocTostHHON Punbepra.

Tema 3. @usuka amomHoz0 s10pa u 3nemeHMApPHbIX HaCcMuy.

Hyxknonnast mogens simpa I'eiizen6epra-VBanenko. 3apsin siapa. MaccoBoe
yucsio siapa. M3oromsbl.

PannoakTuBHOCTB. Asbda-pacran. OJeKTPOHHBbIM U TMO3UTPOHHBIN OeTa-
pacnaj. ['amma-u3iayueHue.

3aKOH PagMOaKTMBHOIO pacmaga. PammoakTuBHBIE M3OTOIBI B IIPUPOJE.
CBoJiCTBa MOHM3UPYIOLLETO U3JIyueHus. BimsiHue pagMoakTMBHOCTM Ha JKUBBIE
opranusmbl. EcrecTtBenHbiin GoH usnydenns. [losumerpus.

OHeprus CBSI3U HYKJIOHOB B sizpe. SlnepHbie cuibl. [ledekT macchl siapa.

Snepubie peakuuu. JlemeHue u CcuUHTe3 sifep. SlmepHble peaKkTOpHI.
[IpoGsieMbl yIIpaBJISIEMOr'O TEPMOSIIEPHOTO CHMHTE3a. DKOJIOTMUEeCKUe acIeKThbl
pPa3BUTHS SIIEPHON SHEPTETUKIN.

MeTtonpl perucTpaiuy 1 UCCaeOBaHMS 3JIeMEHTapHbIX YaCTHII.

dyHIaMeHTaJbHble B3aMMOMAENCTBUSI. bapmMoHbI, Me30HbI ¥ JIENTOHDI.
IIpencraBnenue o CranmapTHOM Mogeny. KBapK-TIil0oOHHAss MOIesIb aJpOHOB.

®dusmka 3a npepenavmyu CraHmapTHOM Momean. TéMHas MaTepus U TEMHas
SHEprusl.



EnunacTBO Dusnyeckoi KapTUHbBI MUpa.

TexHUUecKMue YCTPOMCTBA M TEXHOJIOTMYECKME IIPOLIECChl: OO3VIMETD,
KaMmepa BuiabcoHa, sSmepHbBII pPeakTOp, TEePMOSIEpPHBIM pPeaKTop, aTOMHasl
60mb6a, MarHMTHO-Pe30HaHCHAsT ToMOTrpadusl.

Yuenuueckuii s3kchepumenm, 1a6opamopHvie paéomaot, NPaKmMuKkyM.

WccnenoBaHne TpekoB yacTuil (1o roToBbiM oTorpadusim).

WccnenoBaHne paamMoakTMBHOroO ¢pOHA C UCIIO/JIb30BaHMEM J0O3MMETPa.

W3yueHne MorJiolieHns 6eTa-yacTull aJiOMUHUEM.

Pa3pen 8. DsieMeHTBI acTpOHOMMMU U ACTPODUIUKN.

Orambl pasBUTUSI acTpoHOMMM. IIpukiamHOe M MMPOBO33pPEHUYECKOE
3HAUeHMe acTpPOHOMMM. IIpMMEHMMOCTb 3aKOHOB OGU3UKM ST OOBSICHEHMS
MIPUPOJIbI KOCMUUECKUX OOBEKTOB.

Metonpl acTpoHOMMUYECKMX ucciaenoBanuii. CoBpeMeHHbIE OITUYECKUE
TeJIeCKOIIbl, paJi0Te/IeCKOITbl, BHeaTMOC(epHast aCTpPOHOMMSI.

Bup 3BésgHoro He6a. Co3Besmusi, SIpKMe 3BE3MIbI, IIAHETHI, UX BUIMMOE
IBVKEHNE.

CoJsiHeyHas cucrema.

Connue. CosHeuHast akTUMBHOCTb. MlcTounuk sHepruyu CoJsiHIIa U 3BE3]I.

3B€31bI, MX OCHOBHBIE XapaKTepUCTMKMU. JlmarpamMma «CIIeKTPaaIbHbIN
KJIaCC — CBETUMOCTb». 3BE3[bl IJIABHOM IOCEI0BATEJbHOCTU. 3aBUCUMOCTD
«Macca — CBETMMOCTb» [JIsl 3BE€3[1, I'JIaBHOM IOC/IeIoBaTeIbHOCTU. BHyTpeHHee
ctpoeHue 3B€31. CoBpeMeHHbIE MPeICTaBAeHNST O MPOUCXOXKIEHNM U IBOJIIOLIUNA
CouHiia 1 3B€31. JTalbl JKM3HU 3BE3]I.

Muineunsin ITyte - Hamra INamaktuka. Ilonoskenne u nBuskeHme CosHIIA B
lanaktuke. Tunbl rajakTuk. PaguorasakTuKuM M KBasapbl. YepHble ObIPbl B
SIIpax rajakTUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akoH Xa66ja. Pas6eranue
ranakTuk. Teopusi bonbiiioro B3pbiBa. PennkToBoe u3nydyeHne.

Macirrabuas ctpykrypa Becenennoir. MeraranakTiuka.

Heperiénnsie mpo6JieMbl aCTPOHOMMUM.

Yuenuueckue Habno0eHus.

Hab6mogennust  3B€3gHOro  Heba  HEBOOPYKEHHBIM  IJIa3oM  C
MICTIO/Ib30BaHMEM KOMITbIOTEPHBIX TPUJIOKEHUM MIJIST OTpenesieHUs TTOJI0KeHUsT
HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3ayuss CeBepHOTro
MTOJTYILIAPUST U SIPKUE 3BE3/IbI.

Habmonennst B Tejeckon JIyHbI, IJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJIEHU.

DusuyecKuin MPaKTUKYM.

Cnoco6bl  m3MepeHMs (PU3MUECKMX BEJIMYMH C  MCIIOJIb30BaHMEM
AQHAJIOTOBBIX ¥ UM(PPOBBIX W3MEPUTEIbHBIX IIPUOOPOB U KOMITbIOTEPHBIX
JaTYMKOBBIX CHUCTEM. AOCOJIOTHbIE ¥  OTHOCUTEJIbHBIE  ITOTPELIHOCTU



m3Mepennn dusndecknx BeanumH. O1ieHKa rpaHull OTPEIIHOCTEN.

[IpoBemeHMe KOCBEHHBIX WM3MEPEHMN, WCCIEeIOBAaHUMA 3aBUCUMOCTEN
busnuecknx BeJMUMH, ITPOBepKa IpeasIosKeHHbIX TMUIIOTe3 (BbIOOp M3 pabor,
ONMMCAHHBIX B TeMaTUMYECKUX pasfeaXx «YUYeHUUYeCKMii IKCIIEPUMMEHT,
JlabopaTopHbIe pabOThI, TPAKTUKYM» ).

Oo6oo61IaoIIee IOBTOPEHKE.

O6o06I1IeHne ¥ cUcTeMaTu3allMs  COIepsKaHusI  paslesioB  Kypca
«MexaHnka», «MonekynsipHast dbusmka " TepMOJIMHAMMKA»
«InekTpoauHamuKkar», «Kojgebauust u BosHbI», «OCHOBBI CHIELIMAIbHON TEOPUU
OTHOCUTeJIbHOCTU», «KBaHTOBasi ¢u3mka», «IJeMeHTbl aCTPOHOMUM U
acTpoPU3UKM».

Ponb Gu3ukum u acTpoHOMMM B SKOHOMMUUECKOM, TEXHOJOTMYECKOM,
COLMAJIBHOM UM 3TUUeCKOM cdepax AesATeSIbHOCTM uesioBeKa, pojb UM MeCTO
busukM M acTpOHOMMUM B COBpPEMEHHOM HAy4yHOM KapTuHe Mupa, 3HaueHue
OIMCATE/IbHOM, CUCTEMATU3UPYIONIEN, OOBSICHUTEBHOM U IPOrHOCTUYECKOM
byHKUMI GU3MUECKOM TeopuM, pojb (GU3NUECKoi Teopuu B (HOpMUPOBAHUM
IIpeCTaBJeHNI O (U3NMUYECKOV KapTUMHE MUpPa, MECTO (U3NUYECKOM KapTUHBI
MMpa B OOIIEM psy COBPEMEHHBIX e€CTeCTBEHHO-HAYUYHbIX IPeICTaBJIEHUN O
pupoze.

MesxnpegMeTHbIe CBSI3U.

WNsyuenne Kypca Gusuku yriyonéHHoro ypoBHS B 11 kiacce
OCYIILECTBJISIETCSI C YYETOM COJIep>KaTeJbHbIX MEXKIIPpeIMETHbIX CBsI3eil C
KypcaMy MaTeMaTUKu, OMOJIOTUm, XM, reorpadumt ¥ TEXHOJIOTUN.

Mesxcnpedmemnusle noHamusi, ceéfA3dHHble C U3YUeHUEM Meimooos
HAY4YH020 NO3HAHUA: SIBJieHMe, HayyHbIM (akT, rumnoresa, dusnveckas
BeJIMUMHA, 3aKOH, Teopusi, Hab/IoJeHue, SKCIIepUMEHT, MOJeJIMPOBaHMeE,
MoOJieJib, M3MepeHMe, IOTPEITHOCTM MU3MepeHMM, MU3MepuTe/ibHble MPUOOpHI,
1mdposast tabopatopus.

Mamemamuxka: peliieHVe CUCTEMbI ypaBHeHUN. TpuroHomerpuyeckue
byHKRUMM: CUHYC, KOCHHYC, TaHTeHC, KOTaHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEeKTOpbI 1 UX MpOeKIIUyM Ha OCY KOOPAMHAT,
c/lokeHue BeKTOpoB. IIpomsBomHble B3jeMeHTapHbIXx GYHKIMA. [IpusHaku
Mogo0usT TPeyroJIbHUKOB, OMpene/ieHre IUIOAAN IIJIOCKUX GUryp um obbeéma
TeJl.

Buonozus: snexkTpuyeckue SBJIeHUS B KUBOM IIpUPOJie, KosiebaTe/bHbIe
IBVKEHMSI B JKMBOM TIpUpoOmde, SKOJIOTUMYECKME PUCKU TPU TPOU3BOJICTBE
97IEKTPOSHEPTUM, DJIEKTPOMArHUTHOE 3arpsi3HeHMe OKpYsKalolllel Cpefibl,
yJAbTPa3BYKOBasl OMAarHOCTMKA B MeOMIMHe, OINTUYECKHue SIBJIeHUS B >KUBOM
npupoze.

Xumusn: CTpoeHMe aTOMOB M MOJIEKYJ, KpUCTa/UIM4ecKasi CTPYKTypa
TBEPOBIX TeJ, MeXaHu3Mbl O0Opa3oBaHMSI KPUCTALIMUECKONW  PEIIETKH,



CIIEKTPa/IbHBIN aHaJIN3.

I'eoepapua: wmaruuTHbIe TIOJIOCA 3eMJM, 3aJI€KM MArHUTHBIX PY/I,
(dhoTOoChEMKA 36MHOM ITOBEPXHOCTH, ceiicMorpad.

Texnonozua: npyMeHeHME ITOCTOSHHBIX MAarHMTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpoABUraTeb SIKoO6M, reHepaTop IepeMeHHOI'0 TOKa, MHAYKIMOHHAS 1eUb,
JIMHUM  DJIEKTpoIrepesad,  SJIEKTPOABUraTesb, pajap, PpagvoONpUEMHMUK,
TeJlieBU30p, aHTeHHa, TenedoH, CBY-meub, yabTpasByKoBasi OMarHOCTMKA B
TeXHMKe, MPOEKIMOHHBIN alllapaT, BOJOKOHHAsI ONTMKa, COJHeYHas Oatapes,
CITYTHMKOBbBIE TIPUEMHUKH, SAEpPHAs SHEPreTUKa M SKOJIOTMUECKME aCIIeKThl eé
pasBUTHSL.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI IO
OU3MKE HA YPOBHE CPEOHEI'O OBLIET'O
OBPA3OBAHUAJIMYHOCTHLIE PE3VJIbTATDBI

JINMYHOCTHBIE PE3VJIbTATbBI

JINgyHOCTHBIE pe3yJbTaTbhl OCBOeHMSI yueOHOro mpeamera «®dDusmkar»
TOJIKHBI OTpaskaThb TOTOBHOCTbD " CIIOCOBHOCTD 00YyYaroIIMXCs
PYKOBOJICTBOBAaThCSI CGHOPMUPOBAHHOM BHYTPEHHEN! TO3MIMEN JIMUHOCTH,
CUCTEMOM II€HHOCTHBIX OpMEHTAaIlMii, MO3UTUBHBIX BHYTPEHHUX YOEKIeHW,
COOTBETCTBYIOIIMX TPAgULIMOHHBIM ILIEHHOCTSIM POCCUIICKOrO OOIIeCTBa,
paciIMpeHue >KM3HEHHOIO OIIbITa M OIbITa [IesITeJIbHOCTM B IIpoliecce
peayM3alyi OCHOBHBIX HaIpaBJIeHMI BOCIIMTATEJIbHOM [EeSATeJIbHOCTM, B TOM
YylcyIe B YaCTu:

IPakJIaHCKOT0 BOCITUTAHMSI:

* cHOpPMUPOBAHHOCTb T'PAKTAHCKOM MO3MUIMM OOYYaIOIIEerocss Kak

aKTMBHOIO ¥ OTBETCTBEHHOI'O UjIeHa POCCUIICKOIO ODIIeCTBa;
® IIPUHATHE TPAOULMOHHBIX OOIIeYeJOBeYEeCKUX T'YMAHUCTUYECKUX U
JeMOKpaTUYeCKUX LIeHHOCTE;

® TOTOBHOCTb BECTM COBMECTHYIO [esITeJIbHOCTb B  MHTEpecax
IPaKIAHCKOTO  OOIecTBa, YYaCTBOBAaTb B  CaMOYIIpaBJIeHUM B
06pa3oBaTeIbHON OpraHu3allni;

® yMeHMe B3aMMOJENCTBOBAaTb C COLMAJIbHBIMM WMHCTUTYTaMU B

COOTBETCTBUM C UX QYHKUMSIMM U Ha3HAUEHMEM;
® TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM IeSITeTbHOCTH.
MaTPUMOTUUECKOT0 BOCIIMTAHUS:
® cHOpPMUPOBAHHOCTb  POCCUIMCKON  TPaKIAHCKOM  UOAEHTUYHOCTH,
MaTpPUOTHU3MA,;

® [IeHHOCTHOE OTHOIIIeHVe K roCyIapCTBEHHBIM CUMBOJIaM,
TOCTVDKEHUSIM POCCUICKMUX YUEHBIX B 00J1aCTU GU3UKU U TEXHUKE.

IYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

e chOpMMPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI'O ITIOBEIEeHMS;

® (CIIOCOOHOCTb OLIEHMBAaThb CUTYallMI0O U TPUHUMATh OCO3HAHHbIE
pellleHus, OPMEHTUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMbI U
IIEHHOCTY, B TOM UMCJIE B JIeSITeJIbHOCTY YUEHOTO;

® OCO3HaHMe JMYHOTO BKJIA[A B IIOCTPOEHME YCTOMUMBOI'O OYAYIIIEro.
3CTEeTUYECKOro BOCIIMTAHMS:

® DJCTETMUYECKOE OTHOIIEeHMe K MMPY, BKIIOYAsT SCTETUKY HaAyYHOI'O

TBOPYECTBA, MPUCYIEro (pu3nuecKoyn HayKe.
TPY0BOIr0 BOCIIMTAHMUS:



® JHTEpec K pasauMuHbIM chepaM MpodeCcCMOHATbHON esITeTbHOCTH, B
TOM UMCJIe CBSI3aHHBIM C (M3UMKOM M TEXHUKOM, YMEHMe COBEepIIAaTh
OCO3HAHHBbIM BbBIOOp Oymymier mpodeccum U peasn30BbIBATH
COOCTBEHHbIE SKM3HEHHbIE T1JIaHbI;

® TOTOBHOCTb ¥ CIIOCOOHOCTb K OOpa30BaHMIO M CaMOOOPa30BaHMIO B
o6j1acTi GU3MKYM Ha ITPOTSKEHUM BCEM SKMU3HMA.

3KOJIOTMYECKOT'0 BOCIIMTAHMS:

* chopmMMUPOBAHHOCTD 9KOJIOTMYECKOM KYJIbTYPHI, OCO3HaHMe
1JI00aJIbBHOTO XapaKTepa SKOJIOTMUECKUX MpobJieM;

* IIJIAaHMPOBAHME U OCYIIECTBJIEHME IEVCTBUI B OKPY’KaIOIIEN cpene Ha
OCHOBE 3HaHMS 1IeJIel YCTOMUMBOTO Pa3BUTHS UeJIOBEUECTBa;

® pacIIMpeHNEe OIbITA AeSITeIbHOCTY SKOJOTMUYECKOM HAIIPaBJIEeHHOCTM Ha
OCHOBE MMEIOILMXCST 3HaHMI 110 PU3MKe.

IEHHOCTY HAaYYHOTO MO3HAHUS:

* chopmMMUPOBAHHOCTD MM POBO33PEHMS, COOTBETCTBYIOIIIETO
COBpPEMEHHOMY YPOBHIO pa3sBUTHUS PU3MUECKOM HAYKH;

® OCO3HaHMe LIEHHOCTM HAyYHOM HeSTeJIbHOCTM, TOTOBHOCTDb B IIPOIIECCe
M3ydYeHUs (PU3NKM OCYIIECTBJISITh MPOEKTHYIO U MCCIeI0BATEIbCKYIO
IesITeJIbHOCTh MHAUBUIYAJIbHO U B I'PYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATbI

IlosHaBaTe/IbHbIE YHUBEPCATIbHbIE YUE€OHbIE eMCTBUS
Ba3oBble ToruuecKue aAeicTBUS:
® CaMOCTOSITEJIbHO (OPMYJIMPOBAaTh M aKTyaJM3MpPOBaTh IIpobIIeMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
® OIpenessaTh LeJN AeSTeJbHOCTM, 3aJaBaTh MapaMeTpbl ¥ KPUTEPUN UX
IOCTVKEHNS,;
® BBISIBJIITb 3aKOHOMEPHOCTM ¥ MPOTUBOPEUMS B pacCMaTpPUBAEMBbIX
bu3MUecknx SIBJIEHUSX;
e paspabarbiBaThb IJIaH pelleHus] IMpo6seMbl C YYETOM aHaaM3a
MMEIOIINXCSI MaTepUaIbHbIX ¥ HEMaTepHUaJbHbIX PECYPCOB;
® BHOCUTb KOPPEKTMBBI B [IESITEJIbHOCTb, OIIEHMBAThb COOTBETCTBUE
pe3yJIbTaTOB LIeJIsIM, OLIEHUBATb PUCKU ITOCJIEICTBUM eSITeIbHOCTM;
® KOODAMHMUPOBATH M BBIINOJHATH pabOTy B YCUIOBUSIX pPeaibHOIO,
BUPTYaJbHOTO ¥ KOMOMHMPOBAHHOTO B3aMMO/IEMCTBMUS;
® pasBMBaThb KpeaTMBHOE MbIIUIEHKE TIPY PpelIeHuM >KMU3HEHHBIX
rpobsieM.
BasoBble ucci1e10BaTe/IbCKMe TeCTBUS:



BJIAIETb HAYYHOM TEPMMUHOJIOTHMEN, K/IIOUEBBIMM TOHSITUSIMU U
MeTomaMu (pu3MUeCcKoi HayKu;

BJIAIETh HABBIKAMMU  YUEOHO-MCC/IEAOBATEIbCKOM ¥ IIPOEKTHOM
JesITeIbHOCTY B 00JilacTV (PM3MKM, CIIOCOOHOCTBIO ¥ T'OTOBHOCTBIO K
CaMOCTOSITEJTbHOMY IIOMCKY METONOB pellleHus 3amad (Qu3nueckoro
comepsKaHus, IPUMEHEHUIO Pas/IMUYHbIX METONOB ITO3HAHMS;

BJIAIETh BUIAMM OESATEIbHOCTM IO IIOJYYEHMIO HOBOTO 3HAHMUS, €ro
VMHTepIIpeTauuy, IpeoOpasOoBaHMIO ¥ IIPUMEHEHUIO B Pas3/IMUHBIX
yueOHBIX CUTyalMsIX, B TOM YMCJIe TIPU CO3IaHMUM YUeOHBIX ITPOEKTOB B
obstactu pus3NKuy;

BBISIBJISITh IIPUUYMHHO-CJIEICTBEHHbIE CBSI3M UM aKTYyaJIM3MPOBaTh 3amauy,
BBIIBUTaTb TUIIOTE3y €€ pelleHus], HaXOOUTb apryMeHTbl [IJIs
IIOKa3aTeJIbCTBA CBOMX YTBEPXKIEHMIi, 3aJaBaTb IlapaMeTpbhl U
KPUTEPUN PeLIeHNS];

aHAJIM3UPOBATh IIOJyYEHHbIe B XONe peIleHus 3amauy pe3yJIbTaThbl,
KPUTUYECKM  OLIEHMBAaTh UX  JOCTOBEPHOCTb, IIPOTHO3MPOBATHh
M3MEHeHMEe B HOBBIX YCJIOBUSX;

CTaBUTb U (OpMyJIMpOBaTh COOCTBEHHbBIE 3aauM B 0Opa30BaTebHOM
IesITeJIbHOCTY, B TOM UMCJIe TIPY U3YUeHUM (PU3VKY;

IlaBaTh OLIEHKY HOBBIM CUTYaIIMSIM, OLIEHMBATh IIPUOOPETEHHBIN OIIbIT;
yMeTh IIePEHOCUTb 3HaHUSI MO (U3MKE B MPAKTUYECKYID 00JacThb
SKU3HEeIesITe/IbHOCTY;

yMEeTb MHTErpMpPOBaTh 3HAHMS U3 Pa3sHbIX MIPeIMETHbBIX 00J1acTel;
BBIIBUTAaTh HOBbIE WAeM, IIpedJjaraTb OPUTMHAIbHbIE ITOAXOAbI U
pellleHus;

CTaBUTb IMpoGJeMbl M 3aJauM, [OMYCKAalllue aJbTepHATUBHbIE
pelleHys.

Pa6oTa ¢ madopmanmein:

BJIafleTh ~ HaBbIKaMM  IIOJyYeHus  uHbopMaiuu  (PpU3NIECKOro
comepsKaHMsI M3 MCTOYHMKOB Pa3HBIX TUIIOB, CaMOCTOSITE/IbHO
OCYIIECTBJISTb IOUCK, aHaJM3, CUCTEMATU3aLMIO M MHTEPIPEeTaLyIO
MHGOpMAaINM Pa3IMYHbIX BUIOB U (POPM IIpeaCcTaB/IeHNS;

OIIEHMBATh JOCTOBEPHOCTh MHGOPMAIINL;

MCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJIOTMI B pelIeHuM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpraHM3aIMIOHHBIX 3a7au C COOIIOJeHMEM TpPeOOBaHMI SPrOHOMMKM,
TeXHUKM Oe30ITaCHOCTH, TUTMeHbI, pecypcocOepeskeHys], MPaBOBbIX U
STUYECKUX HOPM, HOPM MH(OPMALIMIOHHON 6€30I1aCHOCTH;

CO3aBaTh TEKCThI PU3UUECKOTO COMEPsKaHMS B pas/IMUHbIX (opmaTax C



YUETOM HasHavyeHMs] MHGOpMAIUM ¥ IeJIeBOM ayIUTOPUM, BbIOVMpas
OINTUMaJIbHYIO (pOopMY IIpeCcTaBJIeHNsI U BU3yaIu3allun.

KoMMyHUKATHMBHbIE YHUBEPCATbHbIE YUeOHbIE AECTBUSI:

OCYILIECTBJIATh OOIlleHMe Ha Yypokax (u3MKM ¥ BO BHEYPOUHON
IesITeJIbHOCTY;

pacrosHaBaThb IPEANOChUIKM KOH(MIMKTHBIX CUTYallMiI UM CMSTYaTh
KOH(QJIVKTBI;

pPa3sBEPHYTO ¥ JIOTMYHO M3JIaraTb CBOIO TOYKY 3peHUs C
MICIIOJIb30BAHMEM SI3bIKOBBIX CPEICTB;

IIOHMMAaTb ¥  MCIOJb30BaTh  IMPEMMYIIECTBA  KOMAaHIHOM U
VMHIVBUAYAJbHOM paboThI;

BbBIOMpATh TEeMAaTUKy ¥ MEeTOIbl COBMECTHBIX IENCTBUM C YUYETOM
OOIIX MHTEPEeCOB ¥ BO3MOKHOCTEN KayKAOTO UjieHa KOJUIEKTUBA;
NPUHMMATh LI€JIM COBMECTHOM JeSTeJIbHOCTY, OpPraHM3OBbIBATh U
KOOPAVMHMPOBATb HEICTBUSI IO €€ IOCTMIKEHMIO: COCTaBJIATh IIJIaH
IEeVCTBUI, pacHpenesisiTb poJM C YYETOM MHEHUM YYaCTHUKOB,
00CYKIAaTh pe3yJIbTaTbl COBMECTHOM PabOThI;

OIIEHMBATh KAUueCTBO CBOEro BKJIAAA M KaKIOr0 YYACTHMKA KOMaHIbI B
OOILMI pe3yJIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIe MPOEKThbI, OIEHMBATb WMAEM C TIO3UIINUY HOBU3HBI,
OPUTMHAJIBHOCTHU, IIPAKTUUECKOV 3HAUMMOCTH;

OCYIILECTBJISITh MO3UTUBHOE CTpaTerMuyeckoe IOBeIeHMe B Pas3/IMIHbIX
CUTYyalUsSIX, IIPOSIBJIATH TBOPUYECTBO ¥  BOooOpakeHme, ObITh
VHUIMATUBHbBIM.

PerynsaTuBHbIE YHUBEPCATIbHbIE YU€OHbIE TeMCTBUS
CamoopraHusanms:

CaMOCTOSITEJTbBHO OCYIIECTB/ISITh IT03HABATEJbHYIO [IeSITeJIbHOCTb B
obysacT (QU3MKM U aACTPOHOMMUM, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U
dbopmyMpoBaTh COOCTBEHHbBIE 3a4aUl;

CaMOCTOSITeJIbHO  COCTaBJIATh  IJIAaH  pelleHus  PacyETHbIX U
KaueCTBEHHBbIX 3a/1ay, IIJIAaH BBIMOJHEHMSI MPaKTUUECKON pPaboThl C
VUETOM MMEIOIIMXCSI PecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN W
MpeIoOYTeHNIA;

IlaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

paclMpsiTh paMKM Yy4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
MIpeAIIOUTeHNIA;

IeJlaTb OCO3HAHHBIM BbIOOpP, apryMeHTHMPOBaTb €ro, OpaTb Ha ceos
OTBETCTBEHHOCTbD 3a pellleHNE;

OIIEHMBATh IPMOOPETEHHDIN OIIbIT;



CIT0co6CTBOBaTh (POPMMUPOBAHMUIO U MPOSIBJIEHUIO SPYAULINM B 001aCTU
(u3MUKM, TTOCTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTe/bHbIN U KYJIbTYPHbBIN
YPOBEHb.

C&MOKOHTpOJ’Ib, SMOHI/IOHaJIbeIﬁ UHTEJ/IJIeKT.

IaBaTh OILIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B
IeSITeJIbHOCTh, OIIEHMBATh COOTBETCTBIME PE3YJIbTATOB IIEJISIM;

BJIaIeThb HaBbIKaMM II0O3HABaTeJIbHOM peduiekcuy KaK OCO3HaHUS
COBEPIIIAEMBbIX OECTBUIA Y MbICJIUTEIbHbBIX ITPOIECCOB, X PE3YJIHbTATOB
I OCHOBAHMIA;

MICIIO/Ib30BaTh MPUEMBI pedJieKCuM ISl OLIEHKM CUTyalyu, BbIOOpa
BEPHOI'O PellleHmsI;

YMETb OIIEHMBATb PUCKM ¥ CBOEBPEMEHHO INPUHMMATh PelIeHus 10 UX
CHMKEHUIO;

MIPUMHMMATb MOTMBBI M apryMeHTbl IPYTUX IPU aHA/IM3€e Pe3yJIbTaTOB
IesITeJIbHOCTY;

IIPMHMMATDh CeOsl, TOHMMAas CBOYM HeJOCTATKU U JOCTOMHCTBA;
MIPUMHMMATb MOTMBBI ¥ apryMeHTbl APYTUX IPU aHAJIM3€E Pe3yJIbTaTOB
eI TeJIbHOCTH;

IIpMU3HABATh CBOE IIPABO U MPaBO APYTUX HA OLIMOKMA.

B nporiecce mOCTMKEHMS TMYHOCTHBIX PE3YyJIbTATOB OCBOEHMS ITPOI'PaMMbI I10
busuke s YpOBHS CpemHero oOIllero o6pa3oBaHMs Yy OOYYaKOIIMXCS
COBEPIIIEHCTBYETCS SMOIIMOHAJIbHbIN MHTEeJJIEKT, TIpeIToJIar oIt
copmMMUpOBAHHOCTb:

CaMOCO3HAHMSI, BKJIIOUAIOIIEro  CIIOCOOHOCTb  IIOHMMATb  CBOE
SMOLIMOHA/JIbHOE  COCTOSIHME, BUAETb  HamlpaB/JeHUs  PasBUTUS
COOCTBEHHOM 3MOIIMOHAIbHOM cdepbl, ObITh YBEPEHHBIM B Ce0e;
CcaMOperyJaMpoBaHus,  BKJIIOYAIOIIEro  CaMOKOHTPOJb,  YMEHMe
IPMHYMATh OTBETCTBEHHOCTb 3a CBOE€ IIOBeeHMe, CIIOCOOHOCTD
aganTUPOBATbCSI K SMOLMOHAJbHBIM M3MEHEHMSIM U  IIPOSIBJISITh
I'MOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTpEeHHE)I MOTMBAIIMM, BKJIIOYAIOIIEN CTpemyIeHMe K IOCTUKEHUIO
e U YCIexy, ONTUMM3M, VMHULIMATUBHOCTb, YMEHMEe [elICTBOBATh,
MICXOISI U3 CBOMX BO3MOXKHOCTE;

SMITATUM, BKJIIOYAIOIIEN CIIOCOOHOCTh ITOHMMAaTh SMOIMOHAJIbHOE
COCTOSIHME HOPYTUX, YUYUTHIBATh €ro MPU OCYILUECTBJIEHUM OOIIEHMS,
CITOCOOGHOCTh K COUYBCTBUIO U COIIEPEKMBAHMIO;

COLMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAaMBATh
OTHOLLIEHUSI C APYTUMMM JIIOObMM, 3a00TUTHCS, MPOSBJIATH MHTEpPEC U
paspeliiaTb KOH(QJIMKTHI.



I[TPEIMETHBIE PE3VJIbTATDBI

K koHiy obyuenust B 10 knacce mpegMeTHble pe3yJbTaTbl Ha YIVIYOJEHHOM
YPOBHE [IOJIKHBI OTPaskaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHMIA:

® IIOHMMATb pOJb GU3UKM B DKOHOMMUUECKOM, TEXHOJIOTMUECKOH,
9KOJIOTMYECKOM, COLMAIbHOM U ITUYECKON cdepax mesiTeIbHOCTU
yeJioBeKa, pPojib M MecTO GU3MKM B COBPEMEHHOM HAy4YHOM KapTHUHe
MMpa, 3HaUYeHMe omnycaTeIbHOM, CUCTeMaTU3UPYIOIIIEN,
OOBSICHUTEILHOM U MTPOrHOCTUYECKOM (PYHKIMI HU3NUECKOM TEeOpUn —
MeXaHUKM, MOJIEKYJIIPHOM GU3UKM U TEePMOAMHAMMUKMU, POJIb
dbusnueckont Teopuu B GOpMUPOBAHUM TPEeACTaBAeHU O (U3UUECKON
KapTuHe MUpa;

® pasaMuaTh YCJIOBUSI TPUMEHMMOCTM Mopeseir (GU3NYecKux Tea U
MIPOLIECCOB (SIBJIEHMIA): MHepLMabHas CHUCTeMa OTCUYETa, abCOIIOTHO
TBEpIOE TeJIO, MaTepuajbHas TOUYKa, PAaBHOYCKOPEHHOE MABIDKEHME,
CBOOOMHOE TajieHue, abCOMIOTHO ympyrasi aedopmaiys, abCOTIOTHO
yIpyroe u abCOJIOTHO HEYIPYyroe CTOJIKHOBEHMS, MOJeau Tasa,
SKUIKOCTM M TBEPHOro (KpUCTAIMUECKOTO) Tesa, WUAeaslbHbI Tras,
TOYEYHBIN 3apsil, OMHOPOIHOE JIEKTPUUECKOe I10JIE;

® pas3mMyaTh yCAOBUSI (FpaHMIIbI, 00JIACTM) MPUMEHMMOCTU (U3UUECKUX
3aKOHOB, ITOHMMAaTb BCEOOIIMI1 XapakTep GyHIaMeHTaIbHbIX 3aKOHOB U
OTr'PaHMYEHHOCTD MCITOJb30BAaHMST YUACTHBIX 3aKOHOB;

® aHAMM3MPOBAThb M OODBSICHATH MeXaHUYecKyue IIPOLeCChl ¥ SBJIEHMUS,
MCIIOJIb3YSI ~ OCHOBHbIE  IIOJIOXKEHMSI M 3aKOHbI  MeXaHUKU
(OTHOCUTEIBHOCTh MEXaHUYeCKOTO ABVDKEeHMsI, GOopMYyJibl KMHEMATUKU
PaBHOYCKOPEHHOT'O  [NBMKeHMsI, IpeobpasoBanus [ammmes  gjs
CKOpOCTM UM  TlepemellleHMs, 3aKoHbl  HbIOTOHA,  MPUHINUII
OTHOCUTENIbHOCTM ['ayiesi, 3aKOH BCEMMPHOTO TSTOTEHMSI, 3aKOHbI
COXpaHeHUsI MMITYJIbCa M MeXaHNUYeCKOM SHeprum, CBSI3b pabOThl CUJIbI
C M3MEeHEeHMEM MeXaHWYeCKOW SHepruu, YCJIOBUS PaBHOBECHSI TBEPAOTO
TeJa), TP 3TOM MCIIOJIb30BaTh MaTeMaTUYECKOe BbIpaskeHMe 3aKOHOB,
yYKa3blBaTb  yCJOBMSI  TNPUMEHUMOCTM  (U3MUECKUX  3aKOHOB:
npeobpasoBauuit ['anuiiess, BTOpOro M TpeTbero 3akoHOB HbIOTOHA,
3aKOHOB COXpaHEHMSI MMITyJIbCa M MeXaHMYeCKOM SHeprum, 3aKOoHa
BCEMUPHOTI'O TATOTEHMSI;

® aHAMM3MPOBAaTh U OOBSICHSITHL TEIUIOBble TIPOIIECCHl U  SIBJEHMUS,
ucnoib3ysi ocHoBHble mosiockeHnsi MKT ¥ 3aKoHBI MOJIEKYJISIPHOU



GusukM 1 TepMoAMHAMMKM (CBSI3b [ABJIEHUSI MOEaJbHOrO TIas3a Co
CpemHel  KMHETUMYECKOM  DSHEeprmeir  TeIUIOBOIO  ABVWDKEHUS U
KOHIIEHTpalyell ero MOJIEKYJI, CBSI3b TeMIIepaTyphbl BeIeCTBa CO
CpemHel KMHETUUYECKOV SHEepruey TeIJIOBOTO ABVIKEHMS ero 4acCTMuil,
CBSI3b JABJIEHMSI MJIEaJbHOTO rasa C KOHIIEHTpalyell MOJIEKYJ U ero
TemIlepaTypoi, ypaBHeHne MeHaeneeBa-KianeiipoHa, mepBbiil 3aKOH
TepMOJIMHAMMKM, 3aKOH COXpPaHEHMST SHEPTMM B TEIUIOBBIX ITPOIleCCax),
Ipy 3TOM MCIIOJIb30BaTh MaTeMaTUMYeCKOe BbIpaKeHMe 3aKOHOB,
yKa3bIBaThb YCJIOBUS MIPUMEHUMOCTHU ypaBHEHUS
MewnpeneeBa-KnaneitpoHa;

QHAIM3UPOBATb U OOBSICHSTH DJIEKTPUYECKME SIBJIEHUS, VCIIOIb3YS
OCHOBHbIE  TIOJIOKEHMSI M  3aKOHBbI  3JIEKTPOAMHAMMKM  (3aKOH
COXpaHeHMUsI JIEKTPUIECKOTO 3apsiaa, 3aKoH KysioHa, MOTeHIMa/IbHOCTh
9JIEKTPOCTATUUECKOrO IT0JIsI, IPUHINUI CYHEepIIO3ULUU 3JIEKTPUUECKUX
TI0JIel, IIPY 9TOM YyKasbIBas yCJIOBUS IMpUMeHMMOCTM 3akoHa KysoHa, a
TaKKe MPaKTUYECKM BaKHbIE COOTHOILIEHMS: 3aKOHbI OMa [IJIg yJacTKa
1enyu M Ajs 3aMKHYTOM 3JIeKTPUUECKOM Iienu, 3aKoH [Ixkoyis-JleHia,
npaBuiia Kupxroda, 3akonbl @apagest Aj1s1 371eKTPOJIN3a);

OINMCBIBAThb (PuU3MUeCKMe MPOIEeCChl U SIBJIEHUSI, UCIIOIb3Ysl BEJIMUMHBI:
IepeMelleHne, CKOPOCTh, YCKOPEHNE, UMITYJIbC TejJla U CUCTEMBI TeJl,
cwia, MOMEHT  CwiIbl, JaBJieHMe, IIOTeHIMaJbHas  SHeprus,
KMHETMYECKasl JSHeprusl, MeXaHMdecKas DSHeprus, pabora CUJIbI,
IIEHTPOCTPEMUTEILHOE YCKOpEeHMe, CUja TSDKeCTH, Cuia YIIPYTOCTH,
cila TPeHMs, MOIIHOCTb, SHEprus B3aMOIEMCTBUS Teja C 3eMJIENn
BOJIM3M €€ ITOBEpPXHOCTM, SHEPrusi ynpyrou mebopMaiiuy IMpPYsKUHBI,
KOJIMYECTBO TEIJIOThI, abCO/IIOTHAs TeMmIlepaTypa Tejia, paboTra B
TepMOAVHAMMKE, BHYTPEHHSIS SHEprus MaeaJbHOrO OZHOATOMHOIO
rasa, pabora MaeaJlbHOrO rasa, OTHOCUTEJIbHASI BJIA’KHOCTb BO3OyXa,
KII[I wpmeaabHOro TEIUIOBOI'O [BUTATessI; 3JIEKTpUYECKoe IIojie,
HaINpsDKEHHOCTb  3JIEKTPUYECKOTO  IIOJISI,  HAIpPSKEHHOCTb  ITOJIS
TOUEUHOTO 3apsiila WM 3apssKeHHOro Ilapa B BakKyymMe U B
IUSJIEKTPUKE, TIOTEHLMAJ 3JeKTPOCTAaTMUECKOro IIOJIsl, Pa3HOCTb
MIOTEHILMAJIOB, JJEeKTPOABIDKYILAS CUja, CUa TOKa, HaIpsbKeHue,
MOIITHOCTb TOKa, 3JIEKTpMUYeckass €MKOCTb IUIOCKOIO KOHAeHCaTopa,
COITPOTUBJIEHME YYaCTKa LM C IMOC/IeA0BaTeIbHBIM U IapalIeIbHbIM
COeIVHEHMEM  pPe3UCTOPOB,  SHEPrus  JIeKTPUYECKOro  ITOJIS
KOHIEHCATopa;

OOBSICHSITb ~ OCOOEHHOCTM  NpOTEeKaHMs]  (PU3UYECKUX  SIBJIEHUN:
MexXaHNJYeckoe [IBIDKEHME, TEIJIOBOE MIBMKEHME YaCTHIl BeIeCTBa,



TEIJIOBOE  paBHOBecue, OpOYHOBCKOe  nBIDKeHMe,  auddysmus,
MCIIapeHne, KUIeHne ¥ KOHAEeHCAlus, IUIaBJIeHMe M KPUCTaUIM3alys,
HaIpaBJIEHHOCTD Teryionepenaun, 9JIEKTPU3ALMS TeJl,
SKBUITOTEHIIMAJIbHOCTD IIOBEPXHOCTY 3apSKEHHOTO ITPOBOIHMKA;
MIPOBOJIUTb MUCCIeJOBaHNE 3aBUCUMOCTY OTHOM (PU3NUECKOM BeTUUMHBI
OT OPYyroM C MCIOJb30BAaHMEM IIPSIMBIX W3MEPEHUM, IIpPU 3ITOM
KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHMPOBATh Pe3ysbTaThl ITOTYYEHHOM
3aBUCUMOCTU (U3NUYECKUX BeJMUYMH B BuUAe TrpadUKOB C YYETOM
aOCOJIIOTHBIX  IIOTPEILIHOCTeN M3MEepeHMM, [ejaThb BBIBOIAbI IO
pe3yyibTaTaM MCCJIeIOBaHMS;

IIPOBOIUTb KOCBEHHbIE M3MepeHMUs (MU3NUYECKUX BEJIMYMH, IPU ITOM
BBIOMPATh ONTUMMAJIbHbBI METO/, U3MepeHMsl, OLIeHUBATh aOCOIIOTHBIE U
OTHOCUTEJIbHbIE ITOTPEITHOCTH IPSIMBIX ¥ KOCBEHHBIX VI3MEPEHMIA;
MPOBOAUTb  OMNBITBI [0 IPOBepKe  MpPeAjioKeHHOM  T'UIOTe3bI:
IIJIAaHMPOBATh 9KCITIEPUMEHT, cobupatb 9KCIIEPUMEHTAIbHYIO
YCTaHOBKY, aHaJIM3MPOBATh MTOJTyYEeHHbIE pe3yIbTaThbl U JejiaThb BbIBO, O
craTyce MpeajokKeHHOM I'UIIOTE3bI;

cobnogath  IpaBusia  Oe30mMacHOTO  Tpyaa IIpM  MIPOBeIEHUU
MCC/IEOOBAaHMII B paMKax YYeOHOrO OSKCIIEPUMMEHTa, MPaKTMKyMa U
y4eOHO-MCC/IeIOBATEIbCKOM M TIPOEKTHOM  JIeSITeJIbHOCTU  C
MICTIOJIb30BAHMEM  M3MEPUTEJIbHBIX YCTPOMCTB U JIaOOPaTOPHOI'O
060OpyIOBaHMS;

pelllaThb pPacyETHbIe 3aJauyyM C SIBHO 3aJaHHOM M HESIBHO 3aJaHHON
(u3nuecKo MOJIe/IbIO: Ha OCHOBAHMM aHaJIM3a yCJIOBUSI 0OOCHOBBIBATh
BBIOOp (U3MUECKOM MOMeM, OTBeYallleld TpeObOoBaHMSIM 3amadn,
IPUMEHSITh (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTM ¥ IIOCTYJIaThI
dbusnueckux TEOpPM IIPU MCIIOJb30BAaHUM MaTeMaTUUYECKUX METOIOB
pellleHMs 3a7ay, IIPOBOAMUTb PACUEThl HAa OCHOBAHMU MMEIOIIMXCS
IaHHbIX, aHAJIM3MPOBATb pe3yJbTaTbl U KOPPEKTUPOBATb METO/IbI
pelleHns ¢ YYETOM IOTYYEHHBIX PEe3YJIbTATOB;

pelllaThb KauyeCTBEeHHble 3ajlauy, TpeOylollue MpUMeHeHMs 3HaHUM U3
pasHbIX pasmesoB Kypca (uM3MKM, a TakKKe MHTErpauuy 3HAHUM U3
IpYruxX TMpeaMeTOB eCTeCTBEHHO-HAayYHOIo IIMKJA: BbICTPauBaTh
JIOTMYECKYIO LIEMTOYKY PaCCYXXAEHMI C OIOPOM Ha M3yUYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU ¥ (pU3NUECKIUEe SIBJIEHMUS;

MICTIO/Ib30BaThb TeOpeTuYecKue 3HAHUS IS OOBSICHEHMSI OCHOBHBIX
IPUHINUIIOB  pabOThl  M3MEPUTENbHBIX IPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJOTMUYECKMX ITPOIIECCOB;

IIPUBOOUTH IPUMEPhI BKJIaZa POCCUICKUX U 3apyOEKHBIX YUEHBIX-



GU3MKOB B pa3sBUTHE HAYKM, B OOBSICHEHME IIPOIECCOB OKPYKAIOIIErO
MMpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

aHaJIM3UPOBATb M OIEHMBAThb  IIOCJAENCTBUS  OBITOBOM U
IIPOM3BOACTBEHHOV  [IeITEJIbHOCTM  YejioBeKa,  CBS3aHHOM  C
bu3MUeCKMMHM IpoIEeccaMy, C MO3UIUI SKOJIOTMIYECKOM 0e30IMacHOCTH,
IpeACTaBJeHNiI O palyMOHAJIbHOM IIPUPOIOIO/Ib30BAHMM, a TaKKe
Pa3yMHOM MCIIOJIb30BaHUM AOCTVDKEHMIM HAyKM M TEXHOJIOTUI [IJIS
IaJIbHEMIIIero pasBUTHS YeJI0BEUeCKOro o0IecTBa;

IIPUMEHSITh Pa3iMuHble CIIOCOOBI paboThI ¢ MHbOpMalyen Gpu3nIeckoro
comepkaHMsI C MCIIOJIb30BAaHMEM COBPEMEHHBIX WH(OPMAaIMOHHBIX
TEeXHOJIOTUM, IIPY 9TOM UCIIOJIb30BaTh COBpPEMEHHbIE MH(POPMAIMOHHbIE
TEXHOJIOTUM IJIs1 TIOMCKa, MepepaboTKM U TPeIbsIBIEHUS YUeOHOU U
HayYHO-TIOIYJISTPHOM MHbOpMaLNH, CTPYKTYPUPOBAHMS "
MHTepHpeTauuy  MHGOpPMALMM,  IOJYYEHHOW M3  Pas3/IMYHBIX
MICTOYHMKOB, KPUTUUECKM aHAJIM3MPOBATh MOJTyYaeMyio0 MH(POpMAaIIo
M OIIEHMBaTh €€ JOCTOBEPHOCTb KaK HAa OCHOBE MMEIOIIMXCSI 3HAHWIA,
TaK ¥ Ha OCHOBE aHa/I13a ICTOYHMKA MHPOPMaLNM;

MpOSIBJIATH ~ OPraHM3alMOHHbIE M IIO3HABaTe/JibHble  YMEHMUS
CaMOCTOSITeJIbHOTO  NIpPUOOpeTeHMsT HOBBIX 3HAHMII B Ipoliecce
BBITIOJTHEHMST ITPOEKTHBIX U YUeOHO-MCC/IeA0BaTeIbCKIX PAbOT;
paboTaTh B TPYIINE C MCIOJHEHMEM PasIMUYHbIX COLMAJIbHBIX DPOJIEN,
IJIaHMPOBaTh  paboOTy  TPYMIIbl,  pPalMOHAJILHO  PacCIpenessiTh
IesITeJIbHOCTh B HECTaHIAPTHBIX CUTYallMsIX, aJeKBAaTHO OII€HMBATb
BKJIaJl K&XXAOIO M3 YYACTHMKOB I'PYIIIbI B PEIIEeH)E PacCMaTpuBaeMOn
Mpo0JIEMBI;

MIPOSIBJIITh MOTMBALIMIO K OymyIen mpodecCruoHaJIbHOM IesITeIbHOCTH
IO CITeIVAJIbHOCTIM (PU3UKO-TEXHNUECKOTO MPOduIs.

K koHiy obyuenust B 11 knacce nipegMeTHble pe3yJibTaTbl Ha YIJIYOJE€HHOM
YPOBHE [IOJIKHbI OTpaskaTh COOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHMIA:

MMOHMMAaThb poib GU3MKM B SKOHOMMUUYECKOM, TEXHOJIOTUYECKOI,
COIIMAJIbHOM M 3TUYECKON cdepax OesTeJbHOCTM YejloBeKa, poJib U
MecTOo GU3MKM B COBpPEMEHHOM HayyHOM KapTUHE Mupa, poJib
ACTPOHOMUM B TMPAKTUUECKOM MeSITeJIbHOCTY YesloBeKa U TaJIbHelIIemM

HAayYHO-TEXHNYECKOM pPa3sBUTUH, 3HAUeHMe OIJCATEIbHOM,
CUCTEMATU3UPYIOLLIEN, OOBICHUTETbHON U MPOTHOCTUYECKON (PYHKIIMI
dbusnuecko TEOpMM -~ IJIEKTPOAMHAMMKM, CIIEIMAJIbHOW TeOpUn

OTHOCUTEJIbHOCTM, KBAHTOBOM (U3MKM, POJib (DU3MUECKOV Teopum B
dbopmupoBaHuy mpeacTaBIeHM O (pM3MYeCcKoy KapTuHe MUpa, MecTo



dbusnueckoy KapTMHBI MMpa B OOIIEM PpsIIy COBPEMEHHBIX
eCTeCTBEeHHO-HAyYHbIX TTPeACTaBIEHMII O IPUPO/IE;

pasymMyaTh YCJIOBUS TNPUMEHMMOCTM Mojeienn (GU3MUeCKuX Tell U
MIPOLIECCOB (SIBJIEHMI): OTHOPOJHOE 3JIEKTPUUECKOE UM OTHOPOIHOE
MarHUTHOE TIOJIsI, TapMOHMUYeCKMe KoJiebaHMsI, MaTeMaTUUeCKUi
MAasITHMK, MAeaJIbHbIMA TPYKUMHHBIM MasSTHUK, TapMOHMYECKME BOJIHBI,
MIeasibHbIM KOJebaTe/bHbIM KOHTYpP, TOHKasl JIMH3a, MOZEJel aToMa,
ATOMHOTO SIIpa ¥ KBAaHTOBOV MOJIEJIM CBETa;

pasymMyaTh yCaoBUs (TpaHMIlbl, 00JIaCTV) MPUMEHMMOCTU (U3UUECKMUX
3aKOHOB, ITOHMMAaTb BCEOOIINIT XapakTep GYyHIaMeHTaIbHbIX 3aKOHOB U
OTPaHNMYEHHOCTh MCITOJIb30BAHMS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATDH U OOBSICHITH 3JIEKTPOMAarHUTHbIE IIPOLIECCHI U SIBJIEHMS,
MCIIOJIb3YSI OCHOBHbIE TIOJIOKEHUSI M 3aKOHbI 3JIEKTPOAMHAMUKU U
CITeIaJIbHOM  TEeOpMM  OTHOCUTEJBbHOCTM  (3aKOH  COXpaHeHMsI
9JIeKTpUYEeCKoro 3apsifa, cwia Awmmepa, cuiaa JlopeHila, 3aKOH
9JIEKTPOMArHMTHOM  MHAOyKUMM, TmpaBwio Jlenma, c¢Ba3p I]IC
CAaMOMHIYKLIMM B DJIEMEHTEe 3JIEKTPUUYECKOM IIeMM CO CKOPOCTBIO
M3MEHEeHMsT  CWIbl  TOKa, IIOCTYJIaThl  CIEIMaJIbHOM  Teopuu
OTHOCUTEJIbHOCTY DVHILTENHA);

aQHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOIECCHI ¥  SIBJIEHUS,
MICTIO/Ib3YSl TIOJIOKEHMSI KBAaHTOBOM Gu3MKM (ypaBHeHMe ODMHINITEMHA
oy dorosdderra, mepBbI M BTOPOM MOCTYJAaThl bopa, mpuHIMIT
COOTHOIIIEHMSI HeompeaeaeéHHoCTel ['eli3eHOepra, 3aKOHbI COXpPaHEHMSI
3apsSiIOBOTO ¥ MacCCOBOT'O UMCeJT ¥ S9HEPTUM B SIIEPHBIX peakiusIX, 3aKOH
pPaAMoOaKTMBHOIO pacraja);

ONMChIBaThb (U3NUYECKye MPOILECChl U SIBJIEHWS, MCIOJIb3Ysl BeJIMUMHBI:
HaIPSDKEHHOCTh 3JIEKTPUYECKOTO TOJISI, MTOTEHIIVAJ
3JIEKTPOCTATUYECKOTO oJIs, pPa3HOCTb MIOTEHIINAJIOB,
9JIEKTPOABIDKYIAS CUJA, MHOYKIMUS MarHUMTHOTO TIOJSI, MarHUTHBIN
MOTOK, Cwjia Amriepa, MWHIYKTUBHOCTb, 3JIEKTPOABIOKYIAS CUJIa
CaMOMHAYKIWM, SHEPrus MAarHMTHOT'O TIOJISI TIPOBOAHMKA C TOKOM,
PENIITUBUCTCKUIM ~ UMITYJIBC, TIOJIHASI DHEpPrusi, DSHEPTrUsI TOKOS
CBOOOIHOM YaCTUIIbI, SHEPTUS UM MMITYJIbC (POTOHA, MAaCCOBOE UMCJIO U
3aps Aapa, SHeprus CBSI3Y Spa;

OOBSICHSITH  OCOOEHHOCTM  TMPOTEeKaHusT  (GU3UUECKUX  SIBJIEHMIA:
9JIEKTPOMAarHUTHAs VHIYKIINS, CaMOMHIYKLIMS, pe30HaHC,
mHTepdepeHsT BOIH, Oudpakiys, OUCIepcusi, MOJHOe BHYTpeHHee
oTpaskeHue, @otosnektTpuueckuit 3pdext (doroadpdext), anbda- u
6eTra-pacnazpl simep, raMma-msaaydeHue spep, dusndeckue MPUHIAIIBI



CIIeKTpaJbHOTO aHa/IM3a 1 pabOoThI J1a3epa;

omnpeAessiTh HalpaBjeHKe MHAYKIMY MarHUTHOTO IOJIST MPOBOJHMKA C
TOKOM, CMJIbI AMItiepa u cuiibl JIopeH1ia;

CTPOUTb W300pakeHue, CO3[aBaeMoe IUJIOCKMM 3€pKaJioM, TOHKOM
JIMH301, ¥ PACCUMUTHIBATh €TI0 XapaKTEePUCTUKIN;

IIPMMEHSITh OCHOBOIIOJIATalolIyie aCTPOHOMMUYECKME TIOHSITUS, TEOPUU U
3aKOHBI I aHaM3a ¥ OOBsICHEHUS (U3UMYECKMX ITPOLIECCOB,
MTPOMCXOASIINX B 3BE3/1aX, B 3BE3MHBIX CUCTEMAX, B MEKIaJIaKTMUECKOM
cpere; IBUKEeHMS] HEOeCHBIX TeJl, SBOJIOLMM 3BE€31, U BeeeHHOIs;
MIPOBOAUTh MCCJIeJOBaHMe 3aBUCUMOCTEN (PU3NUYECKUX BeJIUUYUH C
MCIIOJIb30BAHMEM TIPSIMBIX M3MEpPEHMI, IpPU 3STOM KOHCTPYMUPOBATb
YCTaHOBKY, (UKCUpOBaTh pe3ysbTaTbl IOJYYEHHOM 3aBUCUMOCTU
dbusnuecknx BeIMUMH B BHUIe TpadMKOB C YYETOM aOCOTIOTHBIX
MOTPEIIHOCTEeN  M3MEepeHui, [dejiaTb BbIBOALI IO  pe3yJbTaTam
MCCJIeTIOBAHNS;

IIPOBOJINTh KOCBEHHbIE M3MepeHUsT (Pu3nueckux BeJUUYUH, MPU ITOM
BbIOMPATh ONTUMAJIbHBIN METO[ M3MepeHMsl, OlleHMBaTb aOCOIOTHBIE U
OTHOCUTETbHBIE TIOTPEIITHOCTY MPSIMBIX ¥ KOCBEHHBIX M3MEPEHMIL;
MPOBOAUTh  OMNbBITHI IO IIPOBEepKe  IPeAJIOKEHHOW  T'UIIOTEe3bl:
TJIAaHMPOBATD 9KCIIEPUMEHT, cobupaThb 9KCIIePUMEHTATIbHYIO
YCTaHOBKY, aHaJIM3MPOBATh MOJTyUeHHbIE Pe3yJIbTaThl U Ie1aTh BbIBOZ, O
cTaTyce IpeaJIosKeHHOM IUIIOTe3bl;

ONMChIBATh METO/IbI MOJTYUEeHNSI HAYUYHbIX aCTPOHOMUYECKUX 3HAHWIA;
cobmomarh mpaBwia  0e30MacHOro Tpyda IIpM  IIPOBeIeHUM
MCC/IeIOBaHMII B paMKax YyuyeOHOro HSKCIepMMeHTa, IpakKTMKyma U
y4eOHO-MCC/IeIOBATEIbCKOM M TIPOEKTHOM  JeSTeJIbHOCTU  C
MICTIOJIb30BAaHMEM  M3MEPUTEJIbHbIX YCTPOMCTB U JIaOOPaTOPHOI'O
060pYyIOBaHNS;

peliaTh pacyETHbIE 3aauM C SIBHO 3aJaHHOM M HESBHO 3aJaHHON
busnyeckoit MOMAeNbI0: Ha OCHOBAaHMM aHa/IN3a YCJIOBUSI BbIOMpPAThb
busmMyeckue Mopenay, oTBevarole TpeOGOBaHMUSIM 3amauy, MPUMEHSTh
dbopMyJIbl, 3aKOHbI, 3aKOHOMEPHOCTU ¥ MOCTYJIAThl (PU3NIECKUX TEOPUN
IIpY  UCIIOJb30BAaHMM MaTeMaTUYeCKMX MeTOOB pellleHusl 3ajady,
MPOBOOUTH  pPacuéTbl HA  OCHOBAaHMM  MMEIOIIMXCS  JaHHbBIX,
aHAJIM3UPOBAaTh Pe3yJIbTaThl UM KOPPEKTMPOBATb METOABI PEIeHUsT C
YUYETOM TOJTyUYEeHHbBIX pe3yJbTaTOB;

peliaTh KaueCTBEHHbIe 3ajauy, TpeOylolye MpUMeHeHMs] 3HAHUI U3
pasHbIX pa3fesioB Kypca (usMuKy, a Takke MHTerpanuy 3HaAHUM U3
IpYyTUX TpPEeIMEeTOB eCTeCTBEHHO-HAyYHOr'O IMKJIAa: BbICTPaMBaTh



JIOTMYECKYIO LIEMTOYKY PACCYXKAEHMI C OIOPOM Ha M3yUYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTU ¥ QU3NUYECKUE SIBJIEHMUS;

MICIIO/Ib30BaTh TeOpeTHYecKue 3HaHUS [JISI OOBSICHEHMSI OCHOBHBIX
IPUHLOUIIOB  pPabOThl  M3MEPUTENbHBIX IPUOOPOB, TEXHUUECKUX
YCTPOJICTB ¥ TEXHOJIOTMYECKUX ITPOLIECCOB;

IPUBOIUTDL IPUMEPHI BKJIAZa POCCUICKUX ¥ 3apyOesKHBIX YUEHBIX-
(GU3MKOB B pa3sBUTHE HAYKU, B OOBSICHEHME ITPOIECCOB OKPYKAIOIIErO
MMpa, B Pa3BUTHE TEXHUKIU U TEXHOJIOTMIA;

aHaJIM3UPOBATh " OlLIEHUBATh TIOC/IeICTBUS OBITOBOM "
IIPOM3BOACTBEHHOV  JIeSITeJIbHOCTM  YejIoBeKa,  CBS3aHHOM  C
bu3nuecKMMM MpoIeccaMy, C MO3UIUI SKOJIOTMIYECKOM Oe30IMacHOCTMH,
MpeACTaBJIeHNiI O palyMOHAJIbHOM IIPUPOIOIO/b30BAHMM, a TaKkKe
Pa3yMHOM MCIIOJIb30BaHUM AOCTVDKEHMIM HAyKM M TEXHOJIOTUI [IJISI
IaJIbHEMIIIEro Pa3sBUTHS YeJIOBEUeCKOro O0IIecTBa;

MIPUMEHSITh Pa3/IMYHbIe CIIOCOOBI PaboThI ¢ MHpOpMAaIen GU3nNIecKoro
comepsKaHMUS C JCIIOJIb30BAHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPY 3TOM MCIIOJIb30BaTh COBpPEMEHHbIe MH(POPMAIMOHHbIE
TeXHOJIOTUM IJI TIOMCKa, MepepabOTKM U IpembsBIEHMUS] yUeOHOU U
HaYyYHO-TIOMYJIIPHOM mHbopMaIumu, CTPYKTYPUPOBaHUS "
MHTEepIpeTauuy  uHpoOpMamuy,  IOJYUYEHHOM U3  Pas3IMUHBIX
MICTOYHMKOB, KPUTUYECKM aHAIMU3MPOBATH IOJTyYaEMYIO MH(POPMALIO
M OLIEHMBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE VMMEIOIIMXCS 3HAHWM,
TaK ¥ Ha OCHOBE aHa/IM3a ICTOYHMKA MHPOPMaLNM;

MpPOSIBJIAITH  OPraHM3alMOHHbIE M IIO3HABATe/JIbHbIE  YMEHMUS
CaMOCTOSITeJIbHOTO  MPUOOpeTeHMs] HOBBIX 3HAHMII B  Ipoliecce
BBITIOJTHEHVST ITPOEKTHBIX U YUeOHO-MCC/IeA0BATEIbCKIX PAbOT;
paboTaTh B TpPYIINE C MCIOJHEHMEM Pa3IMUYHbIX COLMAIbHBIX POJIEN,
IJIaHMPOBaTh  paboOTy  TPYIIbl,  pPalMOHAJILHO  PacCIpenessiTh
IesITeIbHOCTh B HECTaHOAPTHBIX CUTYaLMSIX, ageKBaTHO OII€eHMBATh
BKJIaJl K&XAOIO M3 YYACTHMKOB I'PYIIIbI B PEIIeH)e pacCcMaTpyBaeMon
MIpOOJIEMBI;

MIPOSIBJIITh MOTUMBALIMIO K OymyIen mpodecCuoHaTIbHOM IesITeIbHOCTYU
0 CMelMaIbHOCTAM (PU3MKO-TeXHUYECKOTo podus.



TEMATHUYECKOE IINTAHVNPOBAHUE

10 KJIACC
Ne KosnmnuecTBo yacoB DJIEKTPOHHbIE
.| HammeHoBaHMe pa3aesioB U (uudposBbIie)
1/ KoHTpo/bHbBIE IIpakTueckue
TeM IIPOrpaMMbI Bcero o0pasoBaTeIbHbIE
n paboThI paboThI
pecypchbl

Pasnen 1. HAYUHBINA METO/I TIO3HAHUS ITPUPO/IbI

Hayunbiit MeTo mosHaHus

1.1 6
MIPUPOLBI
Wtoro no pasmeny 6
Pasgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 | JuHamuxka 10
2.3 | CraTuka TBEpIOro TeJia 5 1
94 3aKOHbI COXpaHeHMs B 10 1
MeXaHMKe
Wrtoro no pasmeny 35

Paspen 3. MOJIEKVJISIPHAS ®U

3UKA U TEPMOJVHAMMUMKA

OcHoBbI

3.1 | MOJIEKYISIPHOKMHETUUECKOM 15 1
TEOPUN

2.9 Tepmonunamuka. TeryioBbie 20 1

MalllTHbI




ArperaTHble COCTOSIHVUSI

3.3 | BemectBa. @a30BbIe 14
1epexobl
Utoro 1o pasneny 49
Pasgen 4. DJIEKTPOJINHAMMUMKA
4.1 | Dnexktpuueckoe mose 24
49 ITOCTOSTHHBIN 3JIEKTPUYECKUIA 94
TOK
4.3 | Toku B pasanMuHbIX cpegax 6
Hroro no pasmeny 54

Pasnen 5. DUSUYECKUIN MIPAKTUKYM

5.1 | Dusuueckuii NpakKTUKYM 16 16
Utoro no pasnmeny 16
Pe3epBHOe Bpemsi 10
OBILIEE KOJIMYECTBO YACOB 170 16

110 ITPOI'PAMME




11 KJIACC

Ne | HaumenoBaume KosmnuecTBo yacoB
1/ A316/10B 1 TeM K - DyekTpoHHbIE (11 poBbIe)
pasj Beero OHTPOJIbHbIE paKTu4eckKue 06pa3oBaTe/IbHbIE PECYPChI
n IPOrpamMMbI padoThI padoThI
Paspen 1. DJIEKTPOAVNHAMMUKA
1.1 MaruuTtHoe noJjie 14
1.9 OJIeKTpOMarHuTHast 13 1
VHIYKIVS
Htoro no pasgeny 27
Paspen 2. KOJIEBAHUS 1 BOJIHbI
21 MexaHunueckue 10
KOJIeOaHMs
929 OJIeKTpOMarHUTHbIE 15
KOJIeOaHMsI
Mexanuueckue u
2.3 971eKTPOMAarHuUTHbIE 10 1
BOJIHBI
2.4 OnTuka 25 1
UTtoro 1o pasneny 60

Paspen 3. OCHOBDBI CIIE

ITUAJTIbHOM TEOPUY OTHOCUTEJIbHOCTU

3.1

OcuoBrr CTO

5

1

Wroro no pasgeny

5




Paspen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsipHo- 15
) BOJIHOBOM JIyaJIi3M
4.2 ®dusuka atoma 5
du3nuka aTOMHOIO
anpa u
43 | P 5
3JIeMEHTaPHBIX
YacTulj,
HWroro 1o pasgeny 25

Pasgen 5. DJIEMEHTHBI A

CTPOHOMMU U ACTPODPN3NKU

OJIeMEeHThI
5.1 aACTPOHOMMUM U 12
acTpodU3UKU
Wtoro 1o pasneny 12

Pasaen 6. DUSUUYECKUN MIPAKTUKYM

6.1

Ddusnuecknn
MIPAKTUKYM

16

16

Wroro no pasgeny

16

Paspen 7. OBOBITAIOIIEE ITIOBTOPEHUE

7.1

Cucrematusanus u
06006111eHNe
IIpeIMETHOrO
comepsKaHuUs U
OITbITA

15




IesITeJIbHOCTH,
IIPUMOOPETEHHOTO
IIpU U3YUYEHUM Kypca
dusukm 10 - 11

KJIACCOB

Wroro no pasgeny 15

PesepBHOe Bpems 10

OBILIEE KOJIMYECTBO

YACOB IIO 170 16

ITPOI'PAMME




ITIOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

No
n/

I

Tema ypoka

KonnuyecTBO 4acoB

Bcero

KonTpoibHbIe
paboThI

IIpakTueckue
paboThI

Jlarta
U3yUEHUS

DJIeKTpPOHHbIE
nudpoBbIe
o0pasoBaTe/IbHbIE

pecypchl

dusmka -
dbyHIameHTasbHAs HayKa
O Ipupoie

Hayunsbiii meton
MTO3HAHMUS ¥ METO/IbI
MCCJIeTOBAHMSI
(u3MIecknx sIBJIEHUN

OKCMepUMEHT U Teopust
B ITpoliecce MO3HaHMS
npupopsl. Habmonenme
" OKCIIEPUMEHT B
dusuke

Cnioco6bl M3MepeHust
(pusnueckux BeIMIMH

Ab6cosoTHas U
OTHOCUTEJIbHAS

IIOT PEITHOCTHU
mU3MepeHun PU3nIecKmux
BEJINUMH




MopenupoBaHue B
dusuke. Posb 1 mecTo
usukn B
bopmupoBanumn
COBpEMEHHOM HayUHO
KapTUHBI MIpa, B
MPaKTUYECKOM
OesITeIbHOCTU JIIOAen

MexaHnueckoe
nBiokeHue. Cucrema
oTCYeTa.
OTHOCHUTE/IBHOCTh
MeXaHNUYeCKOro
nBuskeHus. Ipsmast u
obpaTHast 3aJaun
MeXaHVKI

Pannyc-BekTop
MaTepuaIbHON TOUKH,
ero MpoeKkLu Ha OCU
KoopauHart. Tpaekropus.
IlepemeliieHne.
Cxkopoctb. Ix mpoexkiyn
Ha OCY KOOpAMHAT

PaBHOMepHOEe
MIPSIMOJIMHEMHOE
nBmskeHue. I'paduueckoe
OmnycaHye paBHOMEPHOT'O




MIPSIMOJIMHEMHOTO
IOBVIKEHMS

10

CnoskeHue
repeMeIeHnin u
ckopocrein. Pemenne
3a/1a4

11

HepaBHOMepHOe
IBVKeHMe. MruoBeHHast
CKOPOCTb. Y CKOpEHHe.
[TpsimosmHeliHOe
IOBVDKEHME C
MTOCTOSTHHBIM
YCKOpeHeM

12

["'paduueckoe onucaHmne
MIPSIMOJINHEMHOTO
IBV>KEHUS C
TTOCTOSTHHBIM
YCKOpEHNEM

13

CBoOOHOE TTafieHe.

Y ckopeHne cBOOOTHOrO
MajgeHus. 3aBUCUMOCTb
KOOPIMHAT, CKOPOCTH,
YCKOPEHMST OT BpEMEHU U
X rpaduku

14

IIBUs>KeHMe Tesa,
6pOoI1lIeHHOT'O IO/, YTJIOM
K TOPU30HTY




15

KpuBosinHeitHoe
oBImKeHue. JIBuskeHne
10 OKPY>KHOCTM.
YroBast 1 JIMHeHast
ckopocTb. [lepuon n
yacToTa.
LleHTpOCTpEeMUTETbHOE
1 TIOJTHOE YCKOpEeHMe

16

KonTposnbHast paboTa 1o
teme "'Kunemarnka'

17

ITepBrbIii[ | 3aKOH
HpioToHa.
WuepiyasabHble CHUCTEMBI
orcuéeTa. IIpuHinun
OTHOCUTEJIbHOCTU
[Nanmunes.
HeunepumanbHbie
CHCTEMbI OTCUETa

18

Cuna.
PaBHOnelcTBYIOIIAS
cuta. Bropoi 3akoH
HpioroHa. Macca

19

BsaumopericTBue Tei.
Tperuit 3akoH HeloToOHA

20

[IpuHIMT CcyTnieprno3uium
cui. Pellienne 3agau Ha
MIpMMeHeHle 3aKOHOB




Hyurotouna

21

3aKOH BCEMMUPHOI'O
TATOTEHMUS.
OKBUBaJIEHTHOCTb
I'PaBUTALIMOHHOM U
VHEPTHOM MacChl

22

Cuna TspkecTu u
yCKOpeHMe CBOOOIHOTO
nageHus

23

IIBU>KeHMe HebeCHBIX
TeJI ¥ UX MCKYCCTBEHHbIX
cryTHUKOB. [lepBas
KOCMMUecKasi CKOpOCTb.
3axkonbl Keriepa

24

Cuna yrpyroctu. 3akoH
I'yka. Bec Tena

25

Cwuna tpenus. IIpupona
M BUIIbI CUJT TPEHMS.
IIBU>KeHMe B SKUIKOCTU
1 ras3e C YUETOM CUJIbI
CONPOTUBJIEHUS CPeIbI

26

[aByeHue.
I'mapocTtatuueckoe
nmaBjenne. Cuia
Apxumena

27

AGCOJIIOTHO TBepoe




tesio. [locTynarenbHoe U
BpalljaTe/JbHOe
IBVKEHME TBEPIOTO
Tesa

28

MoMeHT CUJIbI
OTHOCUTEJIbHO OCU
BpaieHus. [11edyo cubl

29

CnoskeHue cui,
MIPUIOKEHHBIX K
TBepaomy Teny. LleHTp
TSIKECTU TeJia. Y CJIOBUS
paBHOBECHSI TBEP/IOTO
tesia. Buibl paBHOBeCHS

30

Peitenne 3amau

31

KourposnbHas pabora 1o
teme " JIMHaMMKa.
CraTtuka tBepgoro teja"

32

Nmmybc MaTepuaabHOM
TOYKM, CUCTEMBI
MaTepuajbHbIX TOUEK.
LleHTp Macc cucTeMbl
MaTepuabHbIX TOUEK.
TeopeMa o IBV>KeHUA
IIEHTPa Macc

33

Nmrnynbc cuiibl u
M3MeHeHMe VIMITYJIbCa




Tesia. 3aKOH COXPaHEeHMs
UMITyJbca. PeakTuBHOE
IOBVDKEHME

34

MomeHT umnyJjbca
MaTepUaIbHOM TOUKIM.
IIpencraBienue o
COXpaHEeHUM MOMeHTa
MMITYJIbCa B
LIEHTPAJIbHBIX MOJISIX

35

Peittenne 3amau

36

PaboTa cuiibpl Ha MajiomM
Y Ha KOHEYHOM
repeMelleHnN.
['paprueckoe
IpeicTaBjIeHye padoThI
cyiibl. MOLTHOCTD CUJIBI

37

Kunernueckast sHeprusi.
Teopema 00 M3MeHEeHUN
KMHETUYECKOM SHeprum
MaTepUaJIbHOM TOUKM

38

[ToTeHuanbHbIE U
HeIOTeHLMaJIbHbIe CUJIbI.
[ToTeHuMabHaAs
sHeprus. Bropas
KOCMMYECKasi CKOPOCTb

39

TpeTbst KOCMIUUECKast




ckopocTb. CBsI3b pabOTHI
HEMNOTEHIIMATbHbBIX CUJI C
M3MEeHEeHEeM
MeXaHNYeCKOM SHEePIUn
CUCTEMbI Tejl. 3aKOH
COXpaHEeHUsI
MeXaHNYeCKOM SHEePIUn

40

Yupyrue u HeyIpyrue
CTOJIKHOBEHMS.
YpaBHeHMe bepHyn
IJIS MiieaIbHOM
SKUAKOCTU

41

KouTposnbHas pabora 1o
Teme "'3aKOHbI
COXpaHeHMs B
MexaHyke'

42

PasButne
MIpeICTaBJIEHNUI O
MIPUPOJIE TEIIOTHI.
OcHOBHbIE TTOJIOKEHMUS
MKT. Iuddysus.
bpoyHOBCKOe IBIKEeHMe

43

Crpoenne
ra3000pas3sHbIX, KUIKUX
U TBEPIBIX TEJI.
XapakTep OBUKEHUS U
B3aMMOJEVICTBUS YaCTULL




BellleCcTBa

Macca u pa3mepbl
MOJIEKYJT (aTOMOB).
KosnnuecTBo BeliecTBa.
ITocTostHHAsT ABOrajipo

45

Temnepartypa. TeryioBoe
paBHOBecue. Illkana
LHenbcus

46

Peitienne 3amau

47

WpeanbHbli ras.
['a3oBBIe 3aKOHBI

48

YpaBHeHMe
MenneneeBa-
Knaneinpona. Pertienne
3a7a4

49

AbconmoTHag
TemIiepaTypa. 3aKOH
HanpToHa

50

Nszomnporieccol B
1JleaIbHOM Trase C
IIOCTOSIHHBIM
KOJIMUYEeCTBOM BellleCTBa

51

I'padprueckoe
npefcTaBjieHue
M30TIPOIIeCCOB:
130TepMa, M30X0pa,




n3o00apa

52

OcHOBHOe ypaBHeHMe
MKT

53

Peitenne 3amau

54

CBs3b aOCOJTIOTHOM
TeMIIepaTyPhbI
TepMOAMHAMUYECKOM
CUCTEMBI CO CpeIgHen
KMHETUYECKOM SHepruen
MTOCTYIIaTeIbHOT'O
TEeIJIOBOT'O ABVKEHMS ee
YaCTUI]

55

O6o611eHMe 1
CUCTeMaTU3aLys 3HaHUM
o teme "OcHoBbl MKT"

56

KonTposabHast paboTa 1o
teme "OcuoBbl MKT"

57

TepmoayHaMuuecKast
cucreMa. 3agaHue
BHEIIHUX YCJIOBUM IJISI
T cucrembl. BHelltHMe
" BHYTpeHHUe
rmapamMmeTpsbl. [TapameTpsbl
Tl cucTembl Kak
cpenHue 3HaUYeHUSsT
BeJINYMH, ONMCHIBAIOIINX




eé Ha
MMKPOCKOIMYECKOM
YpOBHE

58

HyneBoe Hauano
TePMOJIVHAMUKMA.
Camorpou3BoJibHas

penakcauys T/ cucTeMbl

K TEIVIOBOMY
pPaBHOBECUIO

59

MO,H,eIIb naeaJbHOro

rasa B TepMOJMHaMMKe.
Y cnoBust IpUMEHUMOCTH

STOV MOJeN

60

YpaBHeHME
MeupeneeBa-
Kianeitpona u
BbIpayKeHMe IJIsT
BHYTPEHHEeN SHeprun

61

Boipaskenne ajist
BHYTPEHHEN SHEePIUn
OIHOATOMHOTO
MIeaJbHOrO rasa.
KBasucratuueckue u
HecTaTU4ecKkue
MIPOIECCHI

62

OJiemeHTapHas pabora B

TepMOONHAMIKE.




Borunciienme paboTsl 1o
rpaduKy mpoliecca Ha
pV-nuarpamme

63

Tennonepemava Kak
CIT0CO6 M3MeHeHMs
BHyTpeHHel sHeprun T,
cucTembl 6e3
COBepLIeHNST pabOThI

64

KonBexkiius,
TeIIONPOBOHOCTb,
M3y4YeHue

65

KoymuecTBO TenaoTsl.
TerioemMKkoCTh Tea.

Y nenbHas 1 MOJISIpHast
TEIJIOEMKOCTH
BelllecTBa. Y IelIbHas
TEIUIOTa CrOpPaHmsI
TOILIMBA

66

PacuéeT konmnuecTBa
TEIIOThI TP
Teryionepegaye

67

[TousaTre 06 agmabaTHOM
nporiecce. IlepBsiit
3aKOH TepMOJVMHAMUKHA

68

KosmuecTBO TemioTsl u
paboTa KaK Mephl




M3MeHEeHMsI BHYTPeHHEeN
sHeprum T ]I cucTeMbl

69

Bropoi1 3akon
TePMOIMHAMMUKIA JJIsT
PaBHOBECHBIX U
HEepaBHOBECHBIX
IIPOIIECCOB.
HeobGpaTtumocTts
MPUPOAHBIX IPOIECCOB

70

[ IpyHUIMIIBI OEIICTBUS
Ter1oBbIX MammH. KITJ]

71

MakcumasibHOe
sHauenme KIIJI. Lnkn
KapHo

72

Peitienne 3amau

73

OKoJIorn4ecKkye acIieKkThbl
MICITOJIb30BaHMS
TeIJIOBbIX JBUraTeJIe.
TenoBoe 3arpsi3HeHye
OKPY>KaIolIe cpeibl

74

Pemtenne 3amau

75

O606111eHMe U
cUCTeMaTM3aLys 3HaHUM
10 Teme
"TepmoayHaMuKa.
TermioBble MalIMHbI"




76

KonTposnbHast paboTa 1o
teme "TepmomyHaMuKa.
TemnoBbie MalyHb!'"

77

[Tapoo6pasoBaHye u
KOHIEeHCaLsI.
Wcnapenne u KumneHue.
Y nenbHas Teriora
11apoo6pPa30BaHMS

78

Hacpimiennbie n
HeHaChIIIEHHbIE Taphl.
KauecTBenHnas
3aBUCUMOCTbD IVIOTHOCTH
U TABJIEHUS
HACBILLIEHHOTI'O T1apa OT
TeMIlepaTypbl, UX
He3aBUCUMOCTb OT

06 bEMa HACBIIIIEHHOI'O
rnapa. 3aBUCUMMOCTb
TeMIlepaTypbl KUIIEHUS
OT JaBJIeHUS B JKUIKOCTH

79

BiaskHOCTB BO3myXa.
AObcomoTHas u
OTHOCHUTEJIbHAS
BJI’KHOCTh

80

Peitienne 3amau

81

TBépmoe Teo.
Kpucraninyeckue u




amopdHbIe Teja.
AHM30TpOINNSI CBOVICTB
KPUCTAJIJIOB

82

IInaBnenue n
KPUCTAJLJIU3ALINSI.
VY nenbHas TeIJioTa
TJIaBJICHUS.
Cyb6ammanys

83

Hedopmaliyiy TBEpIOTO
Tesia. PacTskeHue u
cokarme. Cour. Momysib
FOura. Ilpenen ynpyrux

nedhopmanmin

84

TenoBoe paciipeHue
SKUIKOCTEM U TBEPIBIX
TeJl. AHTapMOHM3M
TeIJIOBBIX KOJieOaHuM
YyaCTHUII BeIleCTBa

85

IIpeo6pasoBaHme
SHepruu B a30BbIX
repexoaax

86

YpaBHeHMe TeIIOBOTO
OajiaHca

87

Peitenne 3amau

88

IToBepxHOCTHOE
HaTsKEeHMe.




KanumnnaspHblie siBJieHUS.
IaBieHue 1op,
VICKPUBJIEHHOM
ITOBEPXHOCTbIO
skupgkoctu. dopmyiia
Jlanaca

89

Oo6o0611eHMe U
cucTeMaTusalysa 3HaHUMN
1o Teme "ArperaTHbie
COCTOSIHMS BellleCTBa.
da3oBbie nepexombr”

90

KourposnbHas pabora 1o
TeMe "ArperaTHbie
COCTOSIHMS BellleCTBa.
da30BbIe mepexonnl’

91

DJIEKTpU3aIUS T U €€
IIPOSIBJIEHMSI.
OJIeKTpUYeCKuit 3apsi.
IIBa Buaa
3JIEKTPUUYECKUX 3apSIIOB.
IIpoBogHMKY,
IU3TIEKTPUKIA U
TTOJTYITPOBOJHUKM

92

OJileMeHTapHbIN
SJIEKTPUYECKUI 3apsiy.
3aKOH COXpaHeHUsI
9JIEKTPUUYECKOTO 3apsijia




93

Bsaumoznerncteue
3apsaoB. ToueuHbie
3apsabl. 3akoH KysioHa

94

Peitienne 3amau

95

DJIeKTpUUecKoe I1oJie.
Ero nmevictBue Ha
3JIGKTPUUECKYe 3aPsiibl

96

HanpspkéHHOCTD
3JIEKTPUYECKOTO MOJISI.
IIpo6usbii 3apsia. JIvHun
HaIPSKEHHOCTH
37IEKTPUYECKOTO TOJIs.
OpHopopHoe
3JIEKTPUUECKOe ToJIe

97

[ToTeH1MaIBHOCTD
9JIEKTPOCTATUUECKOTO
rosis1. PasHocTth
IIOTEHIMAJIOB U
HanpspbKeHue

98

IloTeHLMaIbHAS SHEPTUS
3apsia B
3JIEKTPOCTATUUYECKOM
roJie. [lorennman
3JIEKTPOCTATUUYECKOT'O
T10JIST

99

CBSI3b HANPSIKEHHOCTU




T10JIS1 I pa3HOCTU
IMOTEHIIMAJIOB JJISI
3JIEKTPOCTATUUYECKOT'O
TTOJISI

100

[TpunHLIMT CyTiepno3uLumn
9JIEKTPUYECKUX TOJIeN

101

Peitenne 3amau

102

[Tone ToyeuHoro 3apsiza.
[Tone paBHOMEPHO
3apspKeHHOM cdepbl

103

[Tone paBHOMEpPHO
3apsIKEHHOTO 10 00BEMY
miapa. [Tose paBHOMepHO
3apsKeHHOM
6eCKOHEYHOM IJIOCKOCTY

104

[IpoBogHMKM B
9JIEKTPOCTATUUECKOM
roJie. Y cjioBue
paBHOBECHUSI 3aPsSIIOB

105

OusnekKTpuku u
MOJIYIIPOBOJHUKY B
3J7IEKTPOCTATUUECKOM
noJje

106

KonpeHcatop.
DJIEKTPOEMKOCTD
KOHIEHcaTopa.




DJIEKTPOEMKOCTD
TJIOCKOT'O KOHAEHCATopa

107

[TapannenbHoe
coeiHEHME
KOH€HCATOPOB

108

[TociemoBarenbHOE
coeVHeHNe
KOHJI€HCAaTOPOB

109

OHeprus 3apsKEHHOTO
KOHJIeHcaTopa

110

Pertenne 3amau

111

IBUskeHMe 3apsyKeHHON
YaCTUIIbI B OTHOPOIHOM
9JIEKTPUUECKOM I10JIe

112

Peititenne 3amau

113

O6006111eHMEe U
cucTeMaTu3anus 3HaHUMI
IO TemMe
"dnexkTpnyeckoe mose"

114

KouTposbHas pabora 110
TeMe " DJIeKTPUUYECKOe
mosie"

115

Cua Toka. [TocTosTHHBIN
TOK. ¥ CJIOBUSI
CYILIECTBOBaHMS
IIOCTOSIHHOT'O




JJIEKTPMUIECKOI'O TOKa

116

HNcTouHnkM TOKA.
Hanpsikenne u 9J1C

117

3akon OMa i1 yuacTKa
Lenu. DJIEKTpUYeckoe
CONPOTUBJIEHNE

118

3aBMCHMOCTb
COIPOTUBJIEHUS
OHOPOIHOTO
IIPOBOJHMKA OT €r0
IJIVHBI U TIJIOIAM
IIONIepPeYHOro CeUeHMsI

119

Y nenbHOe
COITPOTUBJIEHME
BelecTBa. Perienne
3aJa4

120

IlocnegoBaresibHOE,
rapauieIbHOE,
CMelllaHHOe CoeAViHeHMe
IIPOBOJHMKOB

121

PacueT pa3BeTBIEHHbBIX
SJIEKTPUYECKUX LIeTIeN.
IIpaBuna Kupxroda

122

Peitienne 3amau

123

PaboTa 3/1eKTprIecKoro
TOKa. 3aKOH [[>kKoyJis




—JleHua

124 | Pemienne 3amau
MoILHOCTB
9JIEKTPUUYECKOTrO TOKA.

125 | TemnoBast MOIIIHOCTb,
BbIfeJiseMast Ha
pesucTope

126 | Peiienne 3amau
2/C u BHyTpeHHee

127 | compoTruBieHue
JMICTOYHMKA TOKa
3axoH Oma 119 [TOTHOM

128 | (3aMKHYTO)
9JIEKTPUUYECKON LIeNn

129 | Pemienne 3amau

130 MouIHOCTh MCTOUHMKA
TOKa

131 | KopoTkoe 3aMbIKaHMe

132 KonpgeHncaTop B 1enu
ITOCTOSTHHOT'O TOKa

133 | Pemienue 3agau
Peitenne 3amayg nmo reme

134 | "TTocTtostHHBIN
9JIEKTPUYECKUI TOK"

135 Peiienye 3amau o reme

"TloCTOSITHHBIN




9JIEKTPUUECKMI TOK''

136

Peitienne 3amay no reme
"TTocTOSTHHBIN
9JIEKTPUUECKUI TOK"

137

O60611ieHMEe U
cycTeMaTu3anus 3HaHUMI
1o Teme "TloCTOSSHHBI
9JIEKTPUYECKUI TOK"

138

KonTposbHas pabora 110
teme "TloCTOSTHHBIN
9JIEKTPUUECKII TOK''

139

DJieKTpuyeckast
MTPOBOIMMOCTD
Pa3/IMYHBIX BEIIECTB.
OJIEKTPUYECKUN TOK B
MeTaJsulax.
CBepxXIpoBOIMMOCTD

140

OJIeKTpUYEeCKIii TOK B
pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. 3aKOHbI
®dapanes gas
3JIEKTPOJIN3a

141

DJIEKTPUYECKUI TOK B
rasax. [I;masma

142

DJIEKTPUYECKUN TOK B
BakyyMe. BakyymHbIe




IpUOOPHI

143

OJIEKTPUYECKUI TOK B
MTOJTYITPOBOAHMKAX

144

[TonmynpoBogHMKOBBIE
pUOOPbI

145

dusnvecKmii MpakKTUKYM
o Teme "'M3mepenue
CUJIbI TOKA U
HaIPSDKEeHNS B e
ITOCTOSIHHOTO TOKa Ipy
ITOMOILM aHAJIOTOBBIX U
M POBBIX
U3MEPUTETbHBIX
Ipuo0opoB" MIn
"3HaKOMCTBO C

11 poBom
Jaboparopueit 1o
dusuke. [Ipumepsr
u3MepeHust pusnueckmx
BEJIMUMH TP TOMOIIM
KOMITbIOTEPHBIX
OATUYMKOB"

146

Ou3nUeCcKmii MPaKTUKYM
o teme ' M3yueHne
HepaBHOMEPHOTO
IOBVIKEHMS C 11€JIbIO
onpeneeHust




MTHOBEHHOM CKOpPOCTH"

147

du3nuecKmii MPaKTUKYM
o teme ' M3smepenne
YCKOpPEHMSI ITpH
MIPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM
IOBVKEHUM TIO
HAKJIOHHOJ IIJIOCKOCTH "
wm "UccienoBanne
3aBUCUMOCTU YT OT
BpeMeHU Ipu
PaBHOYCKOPEHHOM
IBVSKEeHUN'"

148

dus3nuecKkuii MpakKTUKYM
o Teme "'M3mepenne
YCKOpeHUsI CBOOOTHOTO
nageHus’ um
"VsyueHne OBUKEHUS
TeJia, OPOIIEHHOTO
TOPM30HTAIHHO"

149

dus3nuecKkmii MpakKTUKYM
o Teme "'M3yuenne
IOBVKEHMS TeJsia 10
OKPY>KHOCTH C
ITOCTOSTHHOM IT0 MOJIYJTIO
CKOpOCTbIO" MJIN
"UccnenoBanne




3aBMCUMOCTH Iepuoaa
obpaleHus
KOHMYECKOrO MasiTHUKA
OT ero nmapameTpos"

150

dusnuecKkmii MpakKTUKYM
o Teme ''M3mepenne
PaBHOIENCTBYIONIEN
CUJIBI TIPY ABVIKEHUU
6pycKa 1Mo HaKJIOHHOM
IJIOCKOCTH MIn
"I[IpoBepKa rUIIOTE3BI O
HEe3aBUCHMMOCTH BpeMeHMU
IOBUKEeHMS OpycKa 110
HaKJIOHHOM IVIOCKOCTU
Ha 33JJaHHOE PaCCTOSHIE
OT ero Macchbl"

151

DOU3UIECKU TPAKTUKYM
o reme "Ucciegosaune
3aBUCUMOCTU CUJT
VIIPYTOCTH,
BO3HMKAIOIINX B
IIPY’KMHE U PE3UHOBOM
obpasiie, OT ux
nedbopmauyu’” UiIu
"N3yueHne ABUKEHUS
CUCTEMBI T€JI, CBSI3aHHBIX
HUTBIO, TEPEKMHYTOM




yepes JErKuii 610K’

152

du3nuecKmii MPaKTUKYM
o teme ' M3smepenne
Ko3(duieHTa TpeHust
10 BeJINYMHE YIJIOBOTO
Ko3(pduimenTa
saBucumocty Frp(N)"
w "VccnenoBanue
IOBUsKEeHUS OpycKa 1o
HaKJIOHHOM TIJIOCKOCTH C
repeMeHHbIM

K03 puiieHToOM
TpeHust" uam "Msyuyenme
IOBVSKEHMS TPy3a Ha BaTy
c TpeHnem"

153

@OU3UIECKU TPAKTUKYM
o teme "HcciemoBanne
YCJIOBUI PaBHOBECHS
TBEPAOrO TeJa,
MMEIOIIIETO OCh
BpallleHus UIN
"KoHcTpynpoBaHue
KPOHIIITEMTHOB ¥ PACYET
CUJI YIPYTOCTU' WJIN
"N3yuenne
YCTOMYMBOCTY TBEPIOTO
TeJia, UMEIOIIEro




IJIOIIATb OMOPBI"

154

du3nuecKmii MPaKTUKYM
o teme ' M3smepenne
MMITYJIbCa TeJIa IO
TOPMO3HOMY YT WUJIU
"MsmepeHie Cuibl TIIH,
CKOPOCTH MOJEJN
3JIEKTPOMOOWJIST U
MOLLIHOCTY CUJIBI TSITU"
mau "CpaBHeHMe
M3MEeHEeHMs UMITY/IbCa
TeJIa C VMITYJIbCOM
CUJIBI WA
"MccnemoBanue
COXpaHeHMs UMITYJIbCa
P YIIPYTOM
B3aMMOIEeCTBUM UIIN
"Usmepenne
KMHETUYECKOI SHEeprumn
TeJia TI0 TOPMO3HOMY
oyt

155

®u3nuecKmii MPaKTUKYM
o teme ' M3yueHne
M30TepMIUYECKOTO
mpoiiecca
(peKoMeHI0BaHO
MICIIOJIb30BaHMe




undpoBon
naboparopun)" mim
"M3yueHne M30XOpHOTO
nporecca’ Wi
"V3yueHne 1306apHOro
mpoiecca’ Win
"I[IpoBepka ypaBHEHMS
coctostHus '

156

DOU3UIECKUt TPAKTUKYM
o teme "'V3mepenne
yAeabHOM
TeIVIOEMKOCTH' ' WJIN
"MccnenoBanue
IIPOLIECCA OCTHIBAHAS
BelecTsa’ Wi
"Uccneqosanue
agmabaTHoro npouecca”
unn "Msyuenne
B3aMMOCBSI3/ SHEPIUM
ME3KMOJIEKYJIIPHOTO
B3aMIMOIEVICTBUSA U
TeMIIepaTypbl KUITEHNS
SKUIKOCTEN

157

dus3nyecKkmii MPakKTUKYM
o Teme "'M3yuenne
3aKOHOMEPHOCTEN
MCIapeHus skuaKocren'




i "Msmepenue
yAeIbHOM TEeIJIOThI
[IJIaBJIeHNs Jibaa' uim
"VsyueHue CBOJCTB
HACBIILIEHHbIX MMapoB"
i "'VismepeHue
aBGCOTIOTHOM BJIASKHOCTH
BO3/IyXa U OIleHKa MacCChl
11apoB B ITIOMeEILeHnN "
Nsmepenne
Ko3(pduimenTa
ITOBEPXHOCTHOTO
HATSKEHMST

158

Du3MyecKmii MPaKTUKYM
1o Teme 'Habmrogenne
MIpeBpalleHNs SHePrun
3apSI’KEHHOTO
KOH/IeHcaTopa B
SHEPIUIO U3JTYUEHMUS
cBeronuona' muim
"MsyueHue mMpoTeKaHuUs
TOKA B LIeIH,
comepsKalen
KOHeHcaTop' M
"Pacmpenenenue
Pa3sHOCTY MTOTEHIMAJIOB
(HampsbKeHus1) TpU




[10CJ/IeJOBATeIbHOM
coeqVHeHU
KOHJIEHCATOPOB"

159

dus3ndeckmii MPakKTUKYM
1o teme "'Uccnenosauue
CMeIlIaHHOI'O
COeIVHeHNs
pe3sucTopoB' man
"Vi3smepeHne ynesabHOro
COIIPOTUBJICHMS
IIPOBOIHUKOB' MJIN
"VccnenoBanue
3aBMCUMMOCTY CUJIbI TOKA
OT HAIIPSKEHMSI [IJIsI
JIAMIIbI HaKa/IMBaHUS

160

@OU3UIECKU TPAKTUKYM
o teme "HabGronenne
9JIeKTpoJm3a’ miamn
"Hsmepenne 3apsga
OJHOBAJICHTHOI'O IOHA"'
wm "VccnegoBanme
3aBMCUMOCTHU
COTIPOTMBJICHNS
TEpPMOPE3NUCTOPA OT
TeMIIepaTypbl' MU
"CHATHE BOJIbT-
aMITIepHOM




XapaKkTepUCTUKy amona”

161

PesepBHbIN YPOK.
O6o00611eHMe U
cUcTeMAaTU3aLMs 3HAHUA
o reme 'KnHematuka"

162

Pe3epBHbIN YPOK.
O606111eHMEe U
cyUcTeMaTu3anus 3HaHUMI
o teme " InHammka"

163

Pe3epBHbIN YPOK.
O600611IeHMEe U
cyucTeMaTu3anus 3HaHUM
o Teme "CraTuka
TBeporo reja”

164

Pe3epBHbIN YPOK.
Oo6o0611eHMe 1
CUCTeMaTH3aLys 3HaHU
110 Teme ''3aKOHbI
COXpaHeHMs B
MexaHuke"

165

Pe3epBHbIN YPOK.
O6006111eHMEe U
CUCTeMaTM3aLys 3HaHU
1o Teme "OCHOBBI
MOJIEKYJISIPHOKMHETUYEC
Ko Teopun’’




166

Pe3epBHbIN YPOK.
O6006111eHMEe U
cyucTeMaTu3anus 3HaHUMI
110 TeEMe
"TepMopyHaMMKa.
TernoBble MalIMHBI|

167

Pe3epBHbIN YPOK.
Oo606111eHMe U
cycTeMaTu3alusa 3HaHUMI
o Teme "'ArperaTHbie
COCTOSIHMSI BEIIIeCTBA.
da3oBbie epexombr”

168

Pe3epBHbIN YPOK.
Oo6o0611eHMe U
CUCTeMaTU3aLMS 3HAHUIA
10 TeMe
"DnekTpuyeckoe mnoje"

169

PesepBHbIN YPOK.
O6006111eHMEe U
cucTeMaTu3auys 3HaHUI
1o Teme "'TIoCTOSTHHBIN
9JIEKTPUYECKUI TOK'

170

PesepBHbIN yPOK.
O606111eHMe U
cyUcTeMaTu3anus 3HaHUMI
o reme "Toku B
pasJMyHbIX cpegax’’




OBILEE KOJIMYECTBO
YACOB IIO TTPO'PAMME

170

16




11 KJIACC

No
n/

I

Tema ypoka

KosmmuecTBO 4acoB

KoHTpoabHBI

Bcero
e padoThI

IIpakTHueckue
paboThI

Jlarta
U3YUEHUS

DJIEKTPOHHbIE
oudpoBbIe
oOpa3oBaTe/JIbHbIe

pecypchl

BsaumoneiictBue
IIOCTOSIHHBIX MarHUTOB U
IIPOBOJHMKOB C TOKOM.
MaruuTtHoe 1oJie.
['mnore3za Amnepa

BekTop MarHUTHOM
mHayKiyn. [TpuHImn
CyIepIIO3UIIUN
MAarHUTHBIX TTOJIeN.
JIVHUY MarHUTHOM
UHAYKIUA

MaruurtHoe mnosie
IIPOBOJHMKA C TOKOM.
OnwIT Apcrema

Cuna Amrmepa, ee
HaIlpaBJIeHNe U MOJIYJIb

Pernreune samau

[IpumeHeHne 3aKoHa
Awmmnepa.
DJIEKTPOU3MEPUTEJIbHbIE




IIpUOOPHI

Cuna Jlopeniia, eé
HarpaBjieH)e U MOAY/JIb.
IIBu>KeHME 3apsSIKEHHOM
YaCTULIbl B OJHOPOIHOM
MarHUTHOM I10Jie

Pemntenne 3amau

Pabora cuibl JlopeHiia

Pemntenne 3amau

11

MaruutHoe 1ose B
BellleCTBe.
deppomarHeTuku, napa- u
IiaMarHeTUKA

12

OcHOBHbBIE CBOVICTBA
dheppoMarHeTMKOB.
[IpumeHeHne
(dheppoMarHeTMKOB

13

Perrenne 3amau mo reme
"MaruaurHoe nose"

14

Perrenue 3amau no teme
"MaruuTtHoe noJie"

15

SIBnenue
97IEKTPOMAaTrHUTHOM
nHAyKIun. [ToTok
BEKTOpPa MarHMTHOM
VHIYKLIU




16

S C MHAYKIMM

3aKOH 2JIEKTPOMAarHUTHOM

17
nHaykuuy Dapajges

18 BuxpeBoe snekTpuyeckoe
nioJie. Toku Dyko
O C MHAYKIIUM B

19 JIBVDKYIIUXCS
TIPOBOJHMKAX

20 Pemntenne 3amau

21 IIpaBuso Jlenua
NHAYyKTUBHOCTb.

22 Karyl1iika MHIYKTUBHOCTU
B 1leN} IOCTOSTHHOI'O TOKA

93 SIBjieHMe CaMOVHIYKIIMMN.
O1C caMOMHOYKUIMA
OHeprusi MarHUTHOT'O

24 TOJISI KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE T10JIe

25 Peruenne 3amau
Oo60061IeHNe U

2% cucTeMaTu3alysa 3HaHUI
II0 TeMe
" DneKTpoaMHaAMMKA"

97 KonTtposibHast paborta 1o

teme ''DeKTpoAHaMMKa''

28

KonebarenbHas cucreMa.




CBobOogHbIe KOJIeOaHMs.
I'apmonmnyeckue
KOJIe6aHUs

29

Kunemarnueckoe u
IVHAMUUYeCcKoe oNycaHue
KOoJieb6aTeIbHbIX
IBVKeHUN

30

OHepreTuIeckoe
onucanue. BoiBop,
JIVHAMMUYECKOT'O OIMMCaHUS
rapMOHMYECKUX
KoJieOaHuUM | 13 ux
SHEPreTuYecKoro u
KMHEeMaTN4eCKoro
OIMCAHMS

31

AmrummTyga u ¢dasa
KOJieOaHMi

32

Ilepuon n yactoTa
Kosiebauui. [lepuop
MaJIbIX CBOOOIHbBIX
KoJie0aHum
MaTeMaTU4YeCKOro
masTHuKa. [lepuop,
CBOOOIHBIX KOJIeOaHMI
IIPY>KMHHOT'O MasiITHUKA

33

3aTyxatoiye KosebaHusl.
BoIHyKI€HHbIE




Kosie6auus. Pe3oHaHC

34

ABTOKOJIeOaHUS

35

Perienne 3amau

36

Y pok-KoHbepeH1Ms
"MexaHnueckue
KOJie6aHus B
MY3bIKaJIbHbIX
MHCTPYMEHTax "

37

O600611eHMEe U
cucTeMaTu3anus 3HaHUI
1o TeMe "'MexaHuueckue
KoJyie6aHus"

38

OJIeKTpOMarHUTHbIE
KoJIe6aHmsI.
KosiebaTebHbIV KOHTY]P

39

®opmyna Tomcona. CBs3b
aMIUIUTYIbI 3apsia
KOHJIeHcaTopa C
aMIUIUTYIOM CUJIbI TOKA B
K0oJIebaTeTbHOM KOHTYpe

40

3aKOH COXpaHeHUsI
SHEpPrUM B UAeaTbHOM
KoJiebaTeJIbHOM KOHTYpe

41

3aryxatolye
37IeKTPOMAarHUTHBIE
KOJIeOaHMsI.




BoIHykIeHHbIE
9JIEKTPOMAarHUTHbIE
KOJIe6aHUs

42

[TepemMeHHBII TOK.
PesucTop 1 KOHAEHCATOP
B 1IeMJ TIePEeMEHHOT0 TOKa

43

KaTYH_IKa VHOYKTUBHOCTU
B eIy NMepeMeHHOI'0 TOKa

3axkod Oma fgj1g
9JIEKTPUYECKOM LIeIn
IIepeMeHHOI'0 TOKa

45

MoI1IHOCTb TTepeMeHHOTO
TOKa. AMIUIMTYIHOE U
IeMCTBYIOIee 3HaAUeHNe
CWJIbI TOKA Y HANIPSIKEHYS

46

Pe3onaHc B
9JIEKTPUUECKOM LIeNu

47

Penreune 3amau

48

WneanbHbIn ||
TpaHchopmarop.
[IpousBoaCTBO, Nepemava
1 roTpebsieHne
9JIEKTPUUECKO [ | sHepruu

49

OKOJIOTUYeCKue pUCKU
TIpU IIPOU3BOJICTBE
9JIEKTPOSHEPTUL.




KynbTypa ncnonbzoBanmst
9JIEKTPOHEPT UM B
IIOBCEIHEBHO KM3HU

50 Perttenne 3agau

51 Peruenye 3amau
Oo60061IeHMe u
cucTeMaTu3auys 3HaHUI

52 110 TEMeE
"OeKTpOMarHuTHbIE
Koyie6aHms"
MexaHunuyecKkye BOJIHBI.

53 | XapaKTepucTuKu
MeXaHMYeCKUX BOJIH

4 CBoliCTBa MeXaHUUECKUX
BOJIH

55 3ByK. XapaKTepuCTUKIA
3BYKa
WNudbpasByK 1 yabTpasByK.

56 | lllymoBoe sarpsisHeHue
OKPY>KaIolei Cpeibl

57 Peruenye 3amau
OJIeKTPOMarHuTHbIe

58 | BonHbl. M3nyuenne
9JIEKTPOMATrHUTHBIX BOJIH

59 OHeprus

JJIEKTPOMAIr'HMUTHBIX BOJIH.




CaoricTBa
9JIEKTPOMATrHUTHbBIX BOJIH

60

[Ikana
3JIEKTPOMAarHUTHbBIX BOJIH.
[IpumeHneHne
371IeKTPOMAarHUTHBIX BOJIH
B TEXHMKE U ObITY

61

[TpyHLIMIIBI PagMOCBI3U U
TeJIEBUIEHNSL.
Pagnosnokanys.
OJIEKTPOMAarHUTHOE
3arpsi3HeHMe
OKPY>Kalolen cpebl

62

KonTposbHas paboTa 1o
teme "Kosebauus n
BOJIHBI '

63

Csert. 3akoH
MIPSIMOJIMHEMHOTO
pacIpoCTpaHeHusI CBeTa

64

Perntenne 3amau Ha
IIpMMeHeHMe 3aKOHa
MIPSIMOJIMHEMHOTO
pacrpoCTpaHeHNsl CBeTa

65

OrTpaskeHne cBera.
[1nockoe 3epkaso.
Cdepnueckoe 3epkajio




66

[IpenomsieHne cBeTa.
AOGCOMIOTHBIN U
OTHOCUTEJIbHBIN
MOKa3aTeJib IpeJIOMJIEHMS.
[ToniHOe BHYTpeHHee
orpaxkenne. [TpenenbHblit
YI'oJ1 TTIOJTHOT'O
BHYTPEHHET'O OTPaKEHNS

67

Pemnrenne 3amau Ha
IIpyMeHeHe 3aKOHOB
OTpa>keHus U
IpeJIOMJIEHNSI CBeTa

68

Xop jiyueit B mpu3me.
Hucrniepcust ceera.
Cno3KHBINM COCTaB 6eJI0ro
csera. lIBet

69

JIuuspl. @oKyCcHOe
pPacCTOSTHME U ONTUYECKast
CIUJIA JIMH3bI

70

ITocTpoenune
1300paskeHU B JIMH3aX U
UX CUCTEMaX.
YBemueHye JIMH3bI

71

Perrenne 3agau Ha
IIOCTPOEHME
MU300paskeHui,
IIOJTyYaeMbIX C ITOMOIIBIO




JIMH3

['1a3 Kak onTmueckas

72
cucTeMa
Peitenne 3amau. [Ipenesnnr

73 MIPUMEHUMOCTU
reOMeTPUUEeCKOM ONTUKM

74 CKOpOCTb CBETa ¥ METO/IbI
ee Y3MepeHus

75 Ilucnepcus ceera

76 WuTtepdepeHins ceeTa
KorepeHTHbIE UCTOUHUKIA.

77 Y ciioBust HabIIOOEHUS
MaKCUMYyMOB ¥
MMHV/MYMOB

78 Perteune 3amau

79 [IpumeHneHne
uHTepbepeHIUN

80 | Hwudpakims cBeTa
OudpakiyoHHas

31 pelieTKka. Y cjioBue
HabJII0OIeHMs IJIaBHbIX
MaKCUMYMOB

82 Pemntenne 3amau

33 [TornepeuyHOCTb CBETOBBIX

BOJIH. HO)’IHpI/ISHI_U/IH CBE€Ta




84

Perienne samau

85

CBeToBbIe SBJICHUS B
IIpUpPoJe

86

O600611eHMEe U
cucTeMaTu3anus 3HaHUI
o teme "Ontuka"

87

KoutposnbHas pabora 1mo
Teme «OnTuka»

88

['paHnIIbl IPUMEHMMOCTH
KJIACCUUECKOV MeXaHMKIU.
3aKOHBI
97IEKTPOAVHAMUKY U
TIPUHLINIIT
OTHOCUTEJIbHOCTU

89

[TocTynaThl cienyaabHOM
TEOPUM OTHOCUTEIbHOCTH

90

[IpocTpaHCTBEHHO-
BPEMEHHOM MHTEPBaJI.
IIpeo6pasoBaHms
JlopeHniia. YcioBue
TIPUUYMHHOCTU.
OTHOCKUTETLHOCTD
OIHOBPEMEHHOCTH.
3amMmejieHie BpeMeHU U
COKpallleHye JIJIVHbI

91

OHeprust I UMITYJIbC




PEJIITUBMCTCKOM YaCTUIIbI

CBs13b MaCChI C SHepruen
Y UMITYJIbCOM

92 PeNSITUBUCTCKOM
YACTULIbI. DHEPIUsl OKOS

93 PaBHOBecHOe TemnjioBoe
U3JIyUYeHNe

94 3akoH cmelieHusa BuHa

95 I'nnoresa M. Ilnanuka o
KBaHTaxX. MOTOHBI

9% OHeprus U UMITYJIbC
dboToHa
®doroaddekt. OnbITh A.

97 I'. CroneroBa. 3aKOHbBI
doTroadbdekra
YpaBHeHMe DUHILITENHA

93 ﬁﬂﬂ Q)OToad)d)eKTa."

Kpachas rpanuiia

doTtoaddekTa

99 HaBnenue ceeta. OmnbIThI
I1. H. Jlebenesa

10 BoHoBrsle cBOMICTBa

0 YaCTUI]

10 Bouusl e Bpouﬁms[. InuHa

1 BOJIHBI Jie bpoiis u

pasMepbl 00J1aCT




JIOKaJIM3aLn
JIBVDKYIIENCS] YaCTULIbI

10 KopnyckynsipHo-

2 BOJIHOBOM JIyaJIN3M

10 Hudpaxiims 371eKTPOHOB

3 Ha KpUcTasaax
Cnenmduka nsMepeHuin B
MMKpPOMMPpE.

10

4 COOTHOLLIteI/IH )
HeoIpene/IEHHOCTeN
I'eiizenbepra

10 Pemenne rpadpumueckmx

5 3amay

10 Perienne pacu€THbBIX

6 3aja4
KonTposbHas paboTa 1o

10 | remam: "Ocuossr CTO",

7 "KopnyckynspHo-
BOJIHOBOW Jya/In3M"
OMmbITHI TIO UCCJIETOBAHMIO

10 CTPOEHMSI aTOMa.

8 [InanerapHas Mmogesib
aroma Pesepdopna

10

9 [TocTtynatel bopa

11 Bupp! criekTpoB. CIeKTp




YPOBHEN SHEPTUM aTOMa

0 BOJIOPOAA

11 CroHTaHHOE U’

) BBIHY)KIEHHOE U3JTyYeHNe
CcBeTa

1 Jlazep

2
HyknoHHast Mmogenb siapa

11 I'eitzenbepra-lMBaHeHKoO.

3 3apsig 1 MaccoBOe UMCJIO
sapa. 3oTorbl.
PagnoakTBHOCTD
3aKOH pagMoaKTUBHOI'O
pacmnanga. CBoycTBa

11 MOHU3UPYIOIIETO

4 usnydyeHusi. Bausume
PaJIMOaKTUBHOCTM Ha
SKMBbIE OpPraHM3MblI.
HosumeTtpust
OHeprus CBSI3U HyKJIOHOB
B aape. SioepHbie CUJIBL.
IledekT Macchl gapa.

11 SmepHble peakLyn.

5 SmepHble peakTOpBbI.

[Ipo6GJsiembl yIIpaBJIsIEMOrO
TEePMOSIIEPHOTO CUMHTE3a.
OKOJIOTMYECKME aCIEKThI




PasBUTHS SITEPHOMN
SHEPreTUKNU

MeTtonbl perucTpanum u
MCCJIeTOBaHMS
3JIeMEeHTapHBIX YaCTHUII.
dyHIaMeHTa/IbHbIe
B3aMMOJI€ICTBUSI.
bapuoHnbl, Me30HbI U
nenTtoHsl. [IpencraBieHmne
o CrangapTHON MOJEJIN.
KBapk-rymrooHHast Mojeb
aJIpOHOB

®dusuka 3a npeneiammu
CTaHgapTHOM MOJIEN.
TemnHas maTepus u
TEMHAasI SHEePIus.
EnuncTBO usmueckon
KapTUHBI MMUpa

OTaribl pa3BUTUS
aCTpOHOMMUM. 3HAUEHME
aCTPOHOMUM

[IpyMeHMMOCTb 3aKOHOB
busuKY 151 OObSICHEHUS
MIPUPOAbI KOCMUYECKUX
00BeKTOB. MeTobl
aCTPOHOMMUUYECKUX
JICCJIeIOBAHUM




CoBpeMeHHbIe
OITUYECKIME TeJIECKOITbI,

(1)2 PaIMOTEeIeCKOIIbI,
BHeaTMocdepHas
aCTPOHOMUS
Bup 3Bé3gHOrO Heba.

12 CosBesnus, IpKue 3BE3/IbI,

1 IUIQHEThI, X BUOVMOE
IBVDKEeHNe
CostHeuHas cucrema.

12 Couuie. ConHeuHas

2 aKTUBHOCTb. MICTOUHNMK
sHepruy CoJIHIIA U 3BE3],
3Be311bI, X OCHOBHbIE

12 XapaKTEePUCTUKMA.

3 Ouarpamma
" CIeKTpasIbHbIN KJ1accC -
CBETUMOCTD'

12 3Be31bI IJIaBHOM

4 I10C/IeJOBATEIbHOCTU
BuyTpeHHee cTpoeHne
3B€311. CoBpeMeHHbIe

12 TIpeiCTaBJIEHUSI O

c TIPOUCXOKIEHUN U

spostroiiny CoJstHIa U
3BE3J. DTaIIbl JKU3HU
3BE3[,




Mineunsii [IyTe — Hara

12 INanaktuka. Tunbl

6 rajakTuk. YeépHble TbIPbI
B sSIIpaxX rajJlakKTUK
Bcenennas. Pacipenne
BcenenHnon. 3akoH

12

. Xab606J1a. Teopus
bosbiiioro B3pbiBa.
PenukToBOE M3yUeHE

12 MacirabHast CTpyKTypa
Bcenennoin.

8
MerTaranakTuka

12 Heperiénnsbie mpobsiemMbl

9 aCTPOHOMUM
du3nUeCcKmii MPaKTUKYM
o teme "'UccnenoBaune
MAarHUTHOTI'O MOJIS
ITOCTOSIHHBIX MarHUTOB"

13 wm "VccnemoBanue

0 CBOJMCTB
dbeppoMarHeTMkoB' muiamn
"MccnemoBanue nencTeus
ITOCTOSTHHOTO MarHmuTa Ha
pPaMKYy C TOKOM "

13 Cbnanecfmﬁ MPaKTUKYM

1 1o Teme 'M3mepeHue

cuibl Amnepa' min




"H3yueHne 3aBUCUMOCTH
cuibl AMIiepa OT CUJIbI
toka" wm "Onpenenenne
MarHMUTHOM MHIYKIMY Ha
OCHOBE M3MEePEHNST CIUJIbI
Amrnepa"

OusnuecKuii MPakTUKYM
o teme "'UccnenoBaune
SIBJICHUS
9JIEKTPOMAarHUTHOM
VHIYKIUKM' ' WIn
"Omnpegenenne MHIYKINAA
BUXPEBOrO0 MAarHUTHOTO
roJist’”

Ousmuecknii MPakTUKyM
o teme ""Ucciegosanne
SIBJIEHMST CAMOVHIYKIMH"
mn "'Coopka MoIen
3JIEKTPOMAarHMUTHOI'O
regeparopa”

®u3nIecKnii MpakTUKYM
o Teme "M3mepenne
1epuoaa CBOOOIHbBIX
KOJIe6aHUI HUTSHOTO U
IPY;KMHHOTO MasITHUKOB'

Du3nMUeCKmif MPAKTUKYM
110 Teme




"TIpeobpasoBanie
SHEpPruy B MPYKUHHOM
MasITHUKe"

Ou3nyecknii MPakTUKYM
o teme 'VccnenoBaune
IIepeMeHHOr0 TOKa yepes
II0C/IeIOBATEIbHO
COeIVHEHHbIe
KOHZEHCATOP, KaTYIIKY U
pesucrop’ wimn
"UccnenoBanme paboThl
JMICTOYHMKOB CBETa B LIeNN
1IepeMeHHOro Toka"

Ou3nvecKnii MpakTUKYM
1o Teme ''M3yuenne
IapamMeTpOB 3BYKOBOM
BOJIHbBI"

Ousnueckuii MPakKTUKyM
1o TeMe "M3mepenne
II0Ka3aTeJisl PeJIOMJIEHMST
crexaa" uan "TlonyueHne
M300paskeHNsI B CUCTEME
3 IJIOCKOTO 3epKajia u
JIMH3bI"

®Ou3nyecknii MpakTUKYM
o teme "'VccnenoBaune
3aBUCUMOCTH (POKYCHOT'O




pPacCTOSIHUS OT BellleCcTBa
(Ha mpuMepe XUAKUX
muu3)" uan "Msmepenue
(DOKYCHOTO pacCTOSTHUS
paccenBaOIMX JIUH3"

14

OusnuecKkuii MPakTUKyM
o teme 'Habmonenue
Audpakum,
uHTephEepeHIIUN U
noJisipM3aluy ceera’

14

®Ou3nyecknii MPakTUKYM
o Teme "OnpepeneHne
MMITYJIbCA U SHEPIUn
PEISTUBUCTCKUX YACTUIL
(o dotorpadusim TpeKOB
3apSUKeHHbBIX YaCTHIIL B
Mar{uTHOM mnoje)"

14

dOu3nyecknii MPakTUKYM
o Teme "'M3mepeHue
noctosHHoM ITnanka Ha
OCHOBE MCCJIeIOBaHMS
dboroapdexra" man
"Uccnenosanue
3aBMCUMOCTHM CIJIbI TOKA
yepes CBETOIMOL, OT
HanpsskeHys '

14

DU3UYeCcKUt MTPaKTUKYM




o teme ""Ucciiegosanne
CITEKTpa pa3peskeHHOro
aTOMapHOTr'0 BOJOPOJA U
M3MepeHMe ITOCTOSTHHOMI
Pun6epra”

14

®u3nUecKnii MpakTUKYM
o teme "'UccnenoBaune
paaMoaKTUBHOro ¢oHa C
MCIIOJIb30BaHMEM
nosuMeTpa’ Min
"M3yueHne MOrJIOIIeHM s
6eTa-yacTul, aJIIOMUHMEM "

14

dusnueckuii IPakKTUKYM
1o Teme "'HabmoneHus
3B€3JHOro Heba
HEBOOPY>KEHHBIM TJIa30M
C MCII0J/Ib30BaHVEM
KOMITbIOTE€PHbIX
TIPUJIOSKEHUI IJIST
onpeneeHNs MOJIOXKEeH s
HebGeCHbIX OOBEKTOB Ha
KOHKPETHYVIO JaTy:
OCHOBHbIE CO3Be3VisI
CeBepHoOro nosayuiapus
SIpKIe 3BE31bI" MU
"HaboneHus B TeseCcKoIl
JIyHBI, TIJIQHET,




TYMaHHOCTEN U 3BE3THbBIX
CKOIUIeHUN"

14

O600611eHKe U
cucTeMaTu3alus 3HaHUIA.
Posib busuku u
aCTPOHOMMUM B
9KOHOMMYECKOI,
TeXHOJIOTMYeCKOM,
COLIMAJIBHOM ¥ 3TUYECKOM
cdepax nesTeIbHOCTHU
yeJIOBeKa

14

Oo60061IeHNe U
cUCTeMaTU3aLys 3HaHUIA.
Posib 1 mecTo pU3UKM U
aCTPOHOMMUM B
COBPEMEHHOV HayYHOU
KapTUHE Mupa

14

O600611eHMe U
cUCTeMaTHU3aLus 3HaHUIA.
Posib busnyeckon Teopun
B GOpMUPOBAHUM
IIpeaCTaBJIeHNI O
dbusmueckon KapTuHe
MMpa, MecTo pU3NIeCKon
KapTUHBI MMpa B 0OLIeEM
PSITY COBpEMEHHBIX
€CTeCTBEHHO-HAYYHbBIX




IIpeCTaBJIEHNUN O
IIpUpoJe

O600611eHKe U

é4 cucreMaTu3sanus 3HaHUI
o teme "'Kunemarnka"

15 O606111eH1E U )

0 cucreMaTu3aLus 3HaHUMI
o Teme 'Kunemarnka'

15 Oo60061IeHNe U )

) cucTeMaTM3aLys sSHaHUI
o teme " InHamuka"
O600611eHKEe U

15 cycTeMaTu3anus 3HaHUI

2 o Teme "'CraTuka
TBepAoro teaa"
O600611eHKEe U

15 cuUcTeMaTMU3aLys SHaHUMI

3 110 Teme ''3aKOHbI
COXpaHeHusI B MexaHuke"
Oo6001IeHMe U

15 cucTeMaTu3alys 3HaHUMN

4 110 Teme "OCHOBBI
MOJIEKYJISIPHO-
KMHETUYECKO Teopun’”

15 O60611eH1e U

5 cUCcTeMaTMU3aLys SHaHUI




10 Teme
"TepmomyHaMuKa.
TeruioBble MaIIUHBL"

Oo60061IeHNe U
cucTeMaTu3salus 3HaHUMI

1 5 "

6 1o TeMe "ArperarHbie
COCTOSIHMS BelleCTBa.
MdasoBble rmepexonnl’
O600611eHKEe U

15 cycTeMaTusanus 3HaHUI

7 110 TeMe " DJIeKTPUYeCcKoe
roJie”

O600611eHMEe U

15 cuUcTeMaTM3aLys SHaHUMI

8 1o TeMe "'[loCTOSIHHBIN
9JIeKTPUUECKUI TOK"
Oo60061IeHMe U

15 cucTeMaTu3anus 3HaHUI

9 o teme "Toku B
pasIMuHbIX cpegax’’
Oo60061IeHNe u

16 cycTeMaTu3anys 3HaHUMI

0 1o Teme "'MaraurtHoe
nosie"

16 Pe3epBHBIN YPOK.

1 O606111eH1E U




cUcTeMaTu3alus sHaHUN
II0 TeMe
"O1eKTpoMaruuTHas
MHOYKIMS

PesepBHBIN YPOK.
Oo6o0061IeHNe u

é6 cucTeMaTM3aLys SHaHUI
1o teme "'MexaHnyeckue
Koyie6aHmus"
Pe3epBHBIN YPOK.
Oo60061IeHMe U

16 cycTeMaTu3anys 3HaHUMN

3 110 TeMe
" OeKTpOMarHuTHbIE
Koyie6aHmus"
Pe3epBHBIN yPOK.
O600611eHKe U

16 cycTeMaTusanus 3HaHUI

4 1o TeMe "'MexaHuueckue
" 3JIEKTPOMAarHUTHbIE
BOJIHBI |
Pe3epBHbIN yPOK.

16 O60611eH1E 1

5 cUcTeMaTMU3aLys SHaHUMI
o teme "OnTnka'

16 Pe3epBHBIN YPOK.

6 O060611eH1E U




cUcTeMaTu3alus sHaHUN
o teme "OcHoBbl CTO"

PesepBHbIN yPOK.
Oo60061IeHNe U
CUCTEMATU3ALMS 3HAHUIA
0 TeMe
"KopnyckynspHo-
BOJIHOBOW Jya/Ii3M"

Pe3epBHbIN YPOK.
O600611eHKEe U
cucTeMaTu3anys 3HaHUI
o teme "®dusnuka aroma"

Pe3epBHBIN YPOK.
O600611eHKEe U
cucTeMaTu3anus 3HaHUI
o teme "®dusnuka
ATOMHOTO SIIpa U
9JIeMeHTapHbIX YacTuil"

Pe3epBHBIN YPOK.
O600611eHKEe U
cucTeMaTu3anus 3HaHUI
110 TeMe " DJIeMeHTbI
acTpodusuku"

OBILEE KOJIMYECTBO
YACOB IIO TTPOT'PAMME

170

16




YYEBHO-METOINYECKOE OBECITEUEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBSI3BATEJIBHBIE YUEBHBIE MATEPUAJIBI OJIS1 YYEHUKA
e  Msxkumes I'.4., Byxosues b.b., Corckuit H.H. ®usuxka. 10 xnacc. /
ITog pen. ITapdenTtbeBoit H.A. ba3oBbliit 1 yriry6€HHbBI YPOBHU.- M.:
[IpocBeienne, 2020
e Msxkumies I'.4., ByxosueB b.b., Yapyrua B.M. ®usuxka. 11 ki1
basoBbiit u yrirybennsiin yposun - M.: ITpocserienne, 2021

METOINYECKUE MATEPHWAJIBI IJI51 YUUTEJIA

IV PPOBbBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
NHTEPHET






