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ITOSICHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢wusuke 06a30BOrO YPOBHS Ha YPOBHE CpeIHEro OOIero
ob6paszoBaHMs pa3paboTaHa Ha OCHOBE IOJIOXKEHUIM U TpeOOBaHMI K pe3yJbTaTam
OCBOEHMSI OCHOBHOJ OOpasoBaTeJIbHOM MporpamMMmbl, IpeacTaBieHHbIXx B DPI'OC
COO, a Takxke c yuéroM denepaqbHOM pabouey IporpaMMbl BOCHUTAHUS U
KOHIIEIIIMM TIpernojaBanusi yuebHoro mnpenmera «®Dusmka» B 00pa3oBaTeIbHBIX
OpraHmsaIusx Poccuiickon ®Denepaiinm, pean3yIoIInX OCHOBHbIE
ob6pasoBaTesibHbIE ITPOrpaMMBbl.

CopepskaHue TMmporpaMMmbl 10 (u3MKe HampaBjeHO Ha @opmMupoBaHUe
eCTeCTBEeHHO-HAy4YyHOM KapTuHbl Mupa obyuatommxcst 10-11 kmaccoB rmpwm
obyueHun nx pusnuke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-[IESITeIbHOCTHOTO
nmogxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim @I'OC COO k
IUIAaHMPYEMBIM JIMYHOCTHBIM, IIPeIMETHBIM M MeTallpeIMEeTHbIM pe3yJbTaTam
0OyuyeHMs], a TaK)Ke YUUTbIBA€T HEOOXOIMMOCTb peaM3aliy MeKIIpeaMeTHbIX
cBsizeM (U3MKM C eCTeCTBEHHO-HAayUYHbIMM YyUYeOHbIMM TIpeaMeTamu. B Hei
OIpeesisSIIOTCSI OCHOBHbIE HeIN M3ydeHus (U3MKM Ha YPOBHE CpegHero OOIero
obpasoBaHusl, TJIAaHMPYEeMble pe3ysIbTaThl OCBOEHMST Kypca (MU3NKM: JTMUYHOCTHDIE,
MeTanpeaMeTHbIe, TpeaMeTHbIe (Ha 6a30BOM YpPOBHe).

[Iporpamma no ¢pusuKe BKIIOYAET:

® TJIaHMpYeMbIe pe3yJIbTaThl OCBOeHMsI Kypca ¢Gu3uKu Ha 6a30BOM YpOBHE, B
TOM UMCJIe IPeIMeTHbIEe Pe3y/IbTaThl 110 rogaM O0yUYeHNS;

e coJepskaHue yuebHoro npeamera «Dusuka» 1o rogaM o0yUYeHus.

@dusnka Kak HayKa 0 Hanbosiee OOIIMX 3aKOHAX IIPUPOIbI, BHICTYIIASI B KAUeCTBe
yueOHOro mpeaMeTa B I1IKOJIe, BHOCUT CYIIECTBEHHbIM BKJaJ B CUCTEMY 3HaHUIL 00
okpykatorieM wmupe. IIKoNbHBIA KypC GU3MKKM — CUCTEMOOOPAsYIOIINI [OJIsI
€CTeCTBEeHHO-HAyYHbIX YYEeOHBbIX IIPeAMETOB, IIOCKOJIbKY (u3ndeckye 3aKOHbI
JIeKaT B OCHOBE IIPOLIECCOB U SBJIEHUM, M3YYaeMbIX XMMMeEN, OMOJIormei,
dbusnueckou reorpadmein u actpoHoMmmeir. Mcrosb3oBaHME ¥ aKTMBHOE
npuMeHeHne  GU3NYECKMX  3HAHUM  OIpenessieT XapakKTep U pas3sBUTHE
pa3sHOOOpa3HbIX TEXHOJIOTUM B cpepe SHEPreTUKM, TPAaHCIIOPTa, OCBOEHMSI KOCMOCa,
MOJTyYeHMsT HOBbIX MaTepuasioB C 3aJaHHBIMM CBOMCTBaMM M Apyrux. MsyueHmne
GusMKM BHOCUT OCHOBHOM BKJaA B (GOpPMMpPOBAHME €CTECTBEHHO-HAYUHOM
KapTUHbI MMpa OOydaroluxcs, B ¢GOpMMUpOBaHME YMEHUI IPUMEHSITb HayUHbIN
METO[, TO3HAHMS TP BBITTOJTHEHUM MU YUEOHbIX MCCIeIOBaHUNA.

B ocHoOBY Kkypca ¢usuku [Jjisi yPOBHSI CpelHero oO1ero oopa3oBaHys MMOJIOKEH
psim e, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK MPUHIIMAIIBI €r0 TTOCTPOEHMS.



Hoes uenocmHocmu. B COOTBETCTBUM C HeM KypC SIBJISETCS JIOTMUYECKU
3aBepIIEHHBIM, OH COIEPKUT MaTepuas U3 BCeX pasnesioB (pu3nKy, BKIIOUYAeT Kak
BOITPOCHI KJIACCUUECKOM, TaK ¥ COBPEMEHHON (QU3UKNA.

Hoes zenepanuszayuu. B cooTBeTCcTBMM C HeM MaTepuana Kypca QGUUKU
00beIMHEH BOKpPYr (u3Mueckux Teopuit. Bemyimum B Kypce SIBJISIETCS
dbopmupoBaHue MpPeacTaBjJeHU O CTPYKTYPHBIX YPOBHSX MaTepuy, BEIeCTBE U
noJse.

Hodea zymanumapusauuu. E€ peanusaumsi mnpeanosaraeT MCIOJIb30BaHNUe
I'YMaHUTApPHOIO ITOTeHIMasa (pu3MuecKou HayKM, OCMbICJIEHME CBSI3M Pa3BUTUS
busuku Cc pasBUTMEM OOIeCTBA, a TakKXke C MMPOBO33pPEHUECKMMU,
HPaBCTBEHHBIMM U 9KOJIOTMUYECKMMM ITPO6IeMaMIi.

Uoes npuxnaduoti nanpasnennocmu. Kypc ¢usmxy mpeamnosiaraeT 3SHaKOMCTBO C
IIUPOKUM KPYIOM TEXHUUYECKUX U TEeXHOJIOTMUYECKUX IPUJIOKEHUI M3YUEHHBIX
TeOpUI U 3aKOHOB.

Hoes sxonozuszayuu peannsyeTcs TOCPeICTBOM BBeINEHMSI 3JIEMEHTOB
copepsKaHusl, IIOCBSIIEHHBIX JSKOJOTMYECKMM IIpoOjieMaM COBPEMEHHOCTH,
KOTOpPbIE CBSI3aHbI C Pa3sBUTMEM TEXHMKM U TEXHOJIOTMM, a TaKyKe OOCY>KIeHMS
Mpo6JIeM palyOHAIbHOT'O IIPUPOIOIIO/Ib30BaHMS U SKOJIOTMUYECKOM 6e30ITacHOCTM.

CrepskHeBbIMM 3JIeMEHTaMM Kypca GU3MKM Ha YpPOBHE CpeoHero OOIlero
o6paszoBaHus SBJSIOTC (pusmueckue Teopun (GopmupoBaHue IpeaCTaBIEHUN O
CTPYKTYype MOCTpOeHMsT (Pr3MUecKoy Teopun, poayr QyHAAMEHTaJIbHbIX 3aKOHOB U
MPUHLIMIIOB B  COBPEMEHHBIX IIPE[ICTaBJEHMSIX O IpuUpomde, TI'paHMIAX
MIPUMEHMMOCTM TeOpui, [JiT OIMCAHUSI eCTeCTBEHHO-HAayUHbIX SBJI€HUNA U
MPOIIECCOB).

CuCTeMHO-IeSITeIbHOCTHBIN ITOAXOA, B Kypce (U3MKM peam3yeTcs Ipexkae
BCEr0O 3a CUET OpraHmM3alyyu SKCIIEPUMEHTAIbHOM AeSITeTbHOCTM OOYUYaIOILMXCS.
Ins 6GasoBoro YypoBHS Kypca Gu3Mku - 3TO MUCIIOJIb30BAHME CUCTEMBI
(pPOHTAJIbHBIX KPATKOBPEMEHHBIX JSKCIIEPUMMEHTOB U JIabOpaTOpPHBIX pPaboT,
KOTOpbIE B IIporpamMme IO ¢pu3uKe OObeOMHEHbI B OOIIMI CIIMCOK YYEHUMIECKUX
MPaKTUYECKUX paboT. BhimesneHme B yKa3aHHOM IepeyHe J1JabOpaTOpPHBIX padoT,
MMPOBOAMMBIX IJII KOHTPOJII M  OIEHKM, OCYIIECTBJISIETCS YYaCTHUKaAMMU
0o6pa3oBaTeIbHOTO IIpollecca MCXOIs U3 OCOOEHHOCTeM IUIAaHMPOBaHUS U
ocHamleHus1 KabuHera ¢usuku. IIpu sTOM obecrieunBaeTcsl  OBJaZieHNE
OOYYaIOIIMMMUCSI YMEHMUSIMM ITPOBOAUTH KOCBEHHbIE M3MEPEHMS, MCCAeIOBaHMS
3aBUCUMOCTEN (U3NYECKMX BEJIMUYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKe
TMpeIJIO’KEHHBIX TUIIOTE3.

Bosbilioe BHMMaHMe yAeJISIeTCsS peIleHuI0 PAaCUETHBIX M KaueCTBEHHBIX 3a/1au.
IIpu sTOM AJ151 paCUETHBIX 3a1au MPUOPUTETOM SIBJISIFOTCSI 3a7auM C SIBHO 3aJaHHOM
(Gu3NYeckoy MOJE/NbIO, IIO3BOJISIIOIINME IMPUMMEHSTb WM3yYEeHHbIe 3aKOHbI U



3aKOHOMEPHOCTM KaK M3 OJHOIr'O pasdesia Kypca, TaK M MHTErpupys 3HaHUSI U3
pasHbIX pasfesioB. [IJiT KaueCcTBEHHbBIX 3a/1a4 MPUOPUTETOM SIBJISTIOTCS 3aJaHMsI Ha
OOBSICHEHME IPOTEKAHMSI (PU3MUECKMX SIBJIEHMII M IIPOLIECCOB B OKPY’KaloOIIen
SKU3HM, TpeOylomye BbIOOpa (U3MYECKOVM MOIeNM [IJi CUTyaly IPaKTUKO-
OPMEHTHPOBAHHOI'O XapaKTepa.

B cootBercTBUM ¢ TpeboBanmsiMu OI'OC COO Kk MaTepnaabHO-TEXHUUYECKOMY
obecrieueHNI0 y4ebHOro Ipoliecca 6a3oBbIii YpOBEHb Kypca ¢GM3MKM Ha YpPOBHE
cpemHero oOmiero obpas3oBaHMSI OOJDKEH M3y4aTbCsl B YCJIOBUSIX IIPEIMETHOTrO
KabuHeTa OOU3NKM MM B YCJIOBUSIX MHTEIPUMPOBAHHOIO KaOMHETa IIpeaMeTOB
€CTeCTBEHHO-HAy4YHOro 1IMKJa. B KabuHere Ppu3MKM OODKHO ObITh HEOOXOOMMOE
jJabopaTopHoe OOOpyIOBaHME [JISI BBIMIOJHEHMS YKAa3aHHBIX B IIPOrpaMMe II0
(bu3MKe yUeHNUeCKUX MPAKTUUECKUX PabOT U JEMOHCTPAIMOHHOE 060pYyIOBaHMeE.

IleMoHCTpallMOHHOe obOopynoBaHue (GOpMUpPYyeTCSI B COOTBETCTBUM  C
INPUHIUIIOM MMWHMMAQJIbHOM JTOCTATOYHOCTM M OOecIieusBaeT ITIOCTAHOBKY
IIepeuNCIeHHbIX B IIporpaMme I10 (U3MKe K/IIOUEBBbIX HOEeMOHCTpAUMil [IJis
UCC/eNOBAHMSI  M3yYaeMbIX SIBJE€HMM UM IIPOLIECCOB, SMIMPUUYECKUX U
byHIaMeHTaIbHBIX 3aKOHOB, X TEXHUYECKMX ITPUMEHEHUIA.

JlabopaTopHoe oOoOpymoBaHMe [Ji1 YYEHMUECKMX IIpPaKTMUeCcKux pabor
dbopMupyercss B BUIE TeMaTMUECKUMX KOMILIEKTOB M 00OeCIeuMBaeTCsl B pacuére
OOHOTO KOMIUIEKTa Ha [OBYX OOy4Yalomuxcs. TemMaTuyecKue KOMILJIEKThI
J1a00paTOPHOrO OOOpPYIOBAaHMSI HOJDKHBI OBITh IIOCTPOEHBI HA KOMILIEKCHOM
MICITOJTb30BaHMM aHAJIOTOBBIX ¥ LM(PPOBBIX MPUOOPOB, a TAKXKe KOMITbIOTEPHBIX
M3MEpPUTEJIbHBIX CUCTEM B Bue I POBbIX JTJaOOpPaTOPUIA.

OCHOBHBIMMU LEJISIMY M3YUeHMsT PU3UKM B 00I11IeM 00pa30BaHNUM SIBJISIIOTCSI:

e (opmupoBaHME MHTepeca ¥ CTpeMJIeHUsI OOYYaloIIMXCI K HayYHOMY
U3YUEHMIO TIPUPOAbI, pasBUTME WX MHTEUIEKTYyaJbHbIX W  TBOPYECKUX
CIIOCOOHOCTEI;

® pasBUTHME IPEACTaBJE€HMII O HAyYHOM METOje IO3HaHUS M (OPMMUPOBaHME
MCCJIETIOBATE/IbCKOI'O OTHOIIEHMS K OKPYSKAIOIINUM SIBJIEHUSIM;

e (opmMpoBaHME HAYUYHOI'O MMUPOBO33PEHMSI KaK pe3ysIbTaTa M3YUYeHMUSI OCHOB
CTpoeHMst MaTepuy ¥ QyHIaMeHTaIbHbIX 3aKOHOB (PU3MKM;

e (opmupoBaHME YMEHUI OOBSICHSITh SIBJIEHUSI C MCITOJIb30BaHMeM (DU3NIECKIUX
3HAHMI Y HAYYHBIX JOKa3aTeJIbCTB;

e (opMupoBaHMe TpeACTaBIeHMII O pOAUM GUSMKU OJIST PasBUTUS IPYIUX
€CTeCTBEHHbIX HayK, TEXHUKM U TEXHOJIOTMIA.

HocTiskeHne 3TUX lieyiell 0OecIieuMBaeTcsl pelleHreM CAeOyIONMX 3amad B
Ipollecce M3yueHust Kypca GuUsMKM Ha YPOBHE CpeIHero o6Iero o6pasoBaHys:



e IIpyoOGpeTeHNre CUCTEMbI 3HAHMI 00 OOIIMX (U3MUECKMUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX, BKJIIOUass  MeXaHUKY, MOJIEKYJISIPHYIO busuky,
3JIEKTPOAMHAMMKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTbI acTPOPU3NKY;

e (opmupoBaHMEe YMEHUI TIPUMEHSITh TEOPETUUECKMe 3HAHUS 151 OObSICHEHNS
busUUeCKuX SBJIEHUMIM B MPUPOIE WM OJIS1 MPUHSTUS MPAKTUYECKUX PeIleHuil B
ITOBCEIHEBHOM KU3HH;

® OCBOEHME CIIOCOOOB pelleHus pasJMYHbIX 3aJad C SIBHO 3aJaHHOI
dbusnyeckoy MOMEblo, 3a7au, IOJpa3syMeBaloOIIMX CaMOCTOSITe/IbHOe CO3IaHue
dbus3nyeckon Moaesu, afieKBaTHOM YCJIOBUSIM 3a1a4m;

e MoHMMaHue GU3NYECKMX OCHOB ¥ TIPUMHIUIIOB [EMCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TTPOIIECCOB, UX BIAMSHMS Ha OKPYKAIOIIYIO CPEY;

® OBJIAJIEHME METOHAMM CAMOCTOSITEIbHOTO IUIAaHMPOBAHUSI M IIPOBEIEHMS
busuUecKnx SKCIEPUMEHTOB, aHaIM3a U MHTepHperauuu uHopmaium,
orpejieJIeHNsT JOCTOBEPHOCTH MOJIyUeHHOTr'O pe3ybTaTa;

® CO3laHMe YCJIOBUM [IJISI PasBUTUSI YMEHUM ITPOEKTHO-MCCIeN0BaTEbCKOM,
TBOPUYECKOM HesSITeIbHOCTH.

Ha wusyuenme ¢wusuku (6a30BbI ypOBEHb) HAa YpOBHE CpegHEro OOIero
ob6paszoBanus otBoautcs 134 vacos: B 10 kiacce — 68 yacos (2 yaca B HelleJii0), B
11 xiacce - 66 yacoB (2 yaca B HeJleJIi0).

IIpenyaraembiit B IIporpaMme 10 (Gu3MKe IepeyeHb JAaOOpPaTOPHBIX U
MPaKTUUECKMX paboT SIB/ISIETCS PEKOMEHIOBAaHHBIM, YUMTEIb [ejlaeT BbIOOP
MpOBeJleHMsT J1abopaTOPHBIX pPabOT M OIBITOB C YUYETOM WMHAVBUIYIbHBIX
0COOEHHOCTEN 00YYaIOIINXCS.



COJEPXAHME OBYYEHUSA

10 KJIACC

Paspgen 1. ®usuxka u MeToAbl HAYYHOTO IIO3HAHUS

®dusmka - Hayka o nmpuponae. HayuHble MeTObl ITO3HAHMS OKPY>KaIOILEro Mupa.
Posib aKCcmiepyMeHTa ¥ TeOpuM B Ipollecce IMO3HAHMS MPUPOAbl. DKCIIEPUMEHT B
dbusuxe.

MopenupoBanue GuU3MUECKUX SIBJAEHMI U TIpolieccoB. HayuHble TIHUITOTE3BI.
@usnyeckue 3aKOHbI U Teopun. ['paHUIIbI IPUMEHMMOCTU (PU3MUECKUX 3aKOHOB.
[IpuHLINMIT COOTBETCTBMUSL.

Posb 1 MmecTo ¢pu3MKkM B GOpMUPOBAHNM COBPEMEHHOM HAyYHOM KapTMHbBI MUPa,
B IIPAKTUYECKON AeSITeTbHOCTHU JIFOIEN.

Ilemoncmpayuu

AmnasioroBbie U IMMPOBbIE U3MEPUTETbHbIE TPMUOOPDI, KOMITbIOTEPHbBIE TATUNKIA.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBipkeHne. OTHOCUTEIBHOCTb MEXaHMYECKOTO JIBVKEHMS.
Cucrema orcuéra. TpaeKkTopusi.

IlepemenieHne, CKOpPOCTb (CpemHsII CKOPOCTb, MTHOBEHHasl CKOPOCTb) U
YCKOpeHMre MaTepuUaibHOM TOUKM, MX IPOEKLUM Ha OCH CUCTEMbI KOOpPHAMHAT.
CrokeHne repeMeIeHnit U CJIOKEHIE CKOPOCTEN.

PaBHOMEpHOe ¥ paBHOYCKOpPEHHOe IIpSIMOJIMHENHOe ABkeHme. ['paduku
3aBMCMMOCTM KOOPAMHAT, CKOpPOCTM, VYCKOpeHMs, IIyTM U IepeMelleHust
MaTepuaabHOM TOUKYM OT BPpEMEHMN.

CBobOomHOe najenue. Y cKopeHyue CBOOOTHOrO MaIeHNus..

KpuBoymnenHoe nBiskenne. [IBuskeHMe MaTepUaIbHONM TOUKM 10 OKPY>KHOCTH C
MOCTOSTHHOM IO MOJIYJIIO CKOPOCTbIO. YTJIOBass CKOPOCTb, JIMHEMHAsi CKOPOCTb.
ITepuon 1 yactoTa obpaiteHus. LleHTpocTpeMuTeIbHOE YCKOPEHME.

TexHMUYECKNe yCTPOIICTBA U MPAKTUUECKOE IIPMMEHEHME: CIIMAOMETD, ABVKEHNe
CHapSIIOB, LIEITHbIE M PeMEHHbIE ITepeIayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MJIIIOCTpAlMs KMHEMATUUECKUX XapaKTepUCTUK
IBUKEHMSI.

[Ipeobpa3oBaHye OBUKEHMI C MCIOJIb30BaHMEM ITPOCThIX MEXAHM3MOB.

[TameHne Tes B BO3Ayxe U B pa3peskeHHOM IIPOCTPAHCTBE.

Hab6mionenne pBuskeHUs Teja, OpOILIEHHOrO IION YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

WsmepeHne ycKOpeHMst CBOOOTHOTO MageHmsl.

HamnpaBnenne ckopocTy mpy IBMKEHUM 10 OKPY>KHOCTH.



Yuenuueckuii saxcnepumenm, 1abopamopHsie pabomol

W3yueHne HepaBHOMEPHOI'O ABVDKEHMS C 1I€JIbIO OIpenesieHuss MIHOBEHHOM
CKOPOCTMH.

UccnemoBaHne COOTHOILIEHMSI MEKIY IIYTSIMM, IIPOMUIEHHBIMM TeJIOM 3a
rocJjieioBaTeIbHble paBHble IIPOMEXKYTKM BpeMeHM TMpU PaBHOYCKOPEHHOM
IOBVKEHMM C HauaJIbHOM CKOPOCTbIO, PABHOM HYJIIO.

W3yueHne OBMKEHMS IIApUKA B BSI3KOM SKUIKOCTM.

NsyyeHne nBMs>KeHMS TeJia, OPOIIEHHOTO TOPU3OHTAIbHO.

Tema 2. Tunamuxa

IIpynuyn  otHocutenbHOCcT  ['ammesi.  IlepBeii  3akoH  HbroToHa.
WNuepimanbHble CUCTEMbI OTCUETA.

Macca tena. Cuna. Ilpuanun cynepnosuiiumu cuii. Bropon 3akoH HeroToHa ajist
MaTepuaabHOM TOuKu. Tpetuit 3akoH HbloTOHA 7151 MaTepuaIbHbIX TOYEK.

3akoH BceMmypHoro tarorenusi. Cuia tsikectu. [lepBasi KocMuueckasi CKOPOCTb.

Cwuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Buapl TpeHus (mokosi, cKoJibxkeHus, kaueHus). Cuna tpenmsi. Cyxoe
TpeHue. Cuiia TpeHMsI CKOJbKeHUsI U cuia TpeHus: mokos. KoadhduiieHT TpeHusl.
Cusa conpoTUBIEHMS TIPU IBVDKEHUM TeJla B SKMAKOCTU WJIM Tase.

ITocTymnaresbHOE U BpalllaTe/IbHOE IBMKEHME aOCOJIIOTHO TBEPIOTO TeJla.

MoMeHT CHUJIbI OTHOCUTENIbHO oOcu BpalleHus. Ilneuo cuibl. VYcaoBust
paBHOBECHS TBEPJIOTO TeJa.

TexHuueckne yCTPOMCTBA ¥ IPAKTUUYECKOE IIPMMEHEHMe: MOMIIUITHUKHA,
IBUKEHME MCKYCCTBEHHBIX CITYyTHUKOB.

Llemoucmpayuu

SIBneHue MHEPLIUN.

CpaBHeHMe MacC B3aMMO/IEMCTBYIOIINX TeJI.

Bropoii 3akon HeioToHa.

Nsmepenne cu.

CrnosxkeHne Ccuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT AedopMalivn.

HeBecomocTtb. Bec Tena rnpu yCKOpeHHOM MOAbEME U TTafeHUN.

CpaBHeHMe CUJT TPEHMSI TTOKOSI, KaUeHMsI M CKOJIbSKEHMSL.

Y c10BMS paBHOBECHUSI TBEPAOTO Tejia. Bumibl paBHOBeCHSI.

Vuenuueckuii saxcnepumenm, 1abopamopHsie pabomol

N3yyeHne nBuskeHNsT OpycKa 10 HAKJIOHHOM IIJIOCKOCTM.

UccnemoBanne 3aBUCUMOCTM CUJI YIIPYTOCTM, BO3SHMKAIOIIMX B IPYXKMHE U
pe3nHOBOM 0Opaslie, OT X gedopMalnn.

WccnemoBaHne yCIoBUIM paBHOBECHST TBEPIOTO TeJla, MMEIOIIEro OCh BpallleHNs.

Tema 3. 3akoHbl coxpaHeHUsl 8 MeEXAHUKeE



Nmmynbc MaTepuasbHOM TOUKM (Tesa), CUCTEMbI MaTepUaIbHBIX TOUEK.
NUmniynbc cuiibl M M3MeHeHMe MMITyJbca Teja. 3aKOH COXpaHeHMS MMITYJIbCA.
PeakTuBHOE OBIKEHME.

Pa6ora cuibl. MOILIHOCTD CUJIBI.

Kunetnueckasi sHeprusi marepuajbHOM TOuku. Teopema 00 U3MeHeHUU
KMHETUYECKOV SHEPIUM.

[TorenumanbHas sHeprus. IloTeHumaabHas sHeprus yupyro ae@opmMmupoBaHHOM
npy>kuHbl. [loTeHIMaNbHAS SHEPTUS Tejia BOIM3M TOBEPXHOCTM 3eMIIN.

[ToTeHLMambHbIE U HEMOTeHIMaabHble ciibl. CBSI3b pabOThl HEMOTEHIMAIbHbIX
CUJI C U3MEHEHMEM MeXaHMUYECKOM ISHEpPrMM CUCTEeMbI Tejl. 3aKOH COXpaHEeHMS
MeXaHMYeCKOM SHEePTUM.

Yupyrue 1 HeyIIpyrme CTOJIKHOBEHNS.

TexHuueckne yCTpONCTBA M IIPAKTUUYECKOE IMpPUMMEHEHMEe: BOIOMET, KOIIEp,
MIPY>KUHHBIN MMUCTOJIET, IBUKEHME paKeT.

Llemoncmpayuu

3aKOH COXpaHEeHMSI UMITYJIbCa.

PeakTuBHOE OBIKEHME.

ITepexon mOTeHIMATbHOM SHEPTUM B KMHETUYECKYIO ¥ 0OpaTHO.

Yuenuueckuii saxcnepumenm, 1abopamopHslie pabomol

NsyueHne abCOMIOTHO HEYIPYroro ymaapa C IOMOIIbIO JBYX OIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnemoBanne cBsi3M pabOThI CUJIbI C M3MEHEHMEM MeXaHMUYeCKOM SHeprum Teja
Ha IIpUMepe pacTssKeHMs Pe3THOBOTO KI'yTa.

Pasnen 3. MosiekyiisipHast Gpu3suKa M TepMOAMHAMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKO1l meopull

OcHOBHBIE TIOJIOKEHMSI MOJIEKY/ISIPHO-KMHETUYECKOM TEeOpUM M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBkeHune. [udbdysus. XapakTep IBMKEHUS U
B3aMMOJIEMICTBMSI YaCTUIl BelllecTBa. Mopein CTPOeHMusI TrasoB, >KMIKOCTEN U
TBEPABIX TeJI M OObSICHEHME CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mopesein. Macca u
pasmepbl MosiekyJl. KomuecTBo BenectBa. [loctosiHHas ABorafapo.

TennoBoe paBHOBecue. Temmeparypa u ee usMepeHue. lllkasa Temmeparyp
Lenbcus.

Mogenb upeanbHoro rasa. OCHOBHOe ypaBHEHME MOJIEKY/ISIPHO-KMHETUYECKOM
TeoOpuM uAeaJbHOrO rasa. AOCOJIOTHasT TeMmIiepaTypa KaK Mepa CpemHei
KMHETUYECKOV SHEPruM TEIJIOBOro IBIKeHMs uvacTul rasa. Llkama temmeparyp
KenbBuua. I'a3oBble 3akoHbl. YpaBHeHMe MeHneneeBa—-Kianeipona. 3akoH
HanbToHa. M3ompoliecchl B MIeaJbHOM Trase C IIOCTOSHHBIM KOJIMYECTBOM
BerlecTBa. ['paduueckoe mpeacTaBjeHNe M3OIMPOLIECCOB: M30TEpMa, M30XOpa,
n3obapa.



TexHuueckue yCTpOMUCTBA U MPaKTUUECKOe MpUMeHeHMe: TepMoMeTp, bapomeTp.

LlemoHncmpayuu

OmnbIThl, [AOKa3biBalolliMe IUCKPETHOE CTpOoeHue BelllecTBa, QoTtorpadun
MOJIEKYJI OpraHNYeCKUX COenMHEHUN.

OmnbrTel 10 AU @Y3UN KUAKOCTEN U Ta30B.

Mogenb 6pOyHOBCKOTO IBUKEHMS.

Mopenb onbita LlITepHa.

OrbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJ/IIPHOTO B3aMMO/IEICTBYSI.

Mogenb, MTIOCTPUPYIOLIAS IPUPOAY IaBJIEHMS Ta3a Ha CTEHKM COCya.

OnbITbl, WIIIOCTPUPYIOLLIME YpaBHEHME COCTOSIHMS  MAeaJbHOIO  Trasa,
M30TPOIIECCHI.

Vuenuueckuii saxcnepumenm, 1abopamopHsie pabomol

OrmpenesieHne Macchl BO3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE M3MeEpEeHWUA
00bEMa KOMHAThI, JaBJeHUSI M TEMIIEPATYPbl BO3IyXa B HEML.

UccnemoBannue 3aBUCUMMOCTM MEXKIY MapaMeTpaMyM COCTOSIHUSI paspeskeHHOTrO
rasa.

Tema 2. OcHoebl mepmooduHamuxu

TepmoagyHammuyeckass cucTeMa. BHYTpeHHSISI 2Heprus TepMOAMHAMMUYECKOM
CUCTEMBI U CIIOCOOBI e€ m3MeHeHMs . KoanuecTBO TemaoThl M paboTa. BHyTpeHHSIs
SHepPrusi  OJHOATOMHOIO  MIeaJbHOrO  Trasza. Buabl  Teruionepemayuu:
TeIIONPOBOIHOCTh, KOHBEKIIMS, MU3TyueHne. Y aeabHasl TEIJIOEMKOCTb BeIllecTBa.
KosmuecTBO TEIUIOTHI TIpyM TeIIoNnepenayve.

ITousitTue 06 ammabaTHoM mpoliecce. IlepBblii 3aKOH TePMOIAMHAMMKMA.
[IpumeHeHMe IepBOro 3aKOHA TEPMOIAMHAMMKM K u3orpoleccam. ['padumueckast
MHTepIpeTanusi paboThl rasa.

BTtopoii 3akoH TepmogmHamuki. Heob6paTumMoCTh mpo1eccoB B IpUpPOZeE.

TennoBbie ManiMHbl. [IpMHIMIIBI AEMCTBUST TEIUIOBbIX MalliiH. IIpeobpasoBanmst
SHEPrUMM B TEIVIOBbIX MallMHax. KoahduimeHT Mose3HOro mencTBUSI TeIIOBOM
marHbl. ykn KapHo u ero koad@uiieHT 1Moje3HOro AeiCTBUs. DKOJIOTUIEeCKIUe
MpO6JIEMBI TEIJIOIHEPTEeTUKA.

TexHuveckne yCTpPONCTBA U  IpaKTUUECKOe IIpMMEHEHMe: OBUraTeslb
BHYTPEHHEro CropaHusi, ObITOBOM XOJIOOMJIbHUK, KOHIUIIMOHED.

Llemoucmpayuu

W3mveHeHre BHYTpeHHEN SHEpPruMM Tejia IIpM COBepIlIeHuM paboThl: BBUIET
MpoOKM 13 OYTBUIKM IIOH, IOEMCTBMEM CJKAaTOro BO3Oyxa, HarpeBaHue sdupa B
JIaTYHHOM TPyOKe MyTEM TpeHus (BUIeOIeMOHCTPaLIMS).

WsmeHeHMe BHYTpPeHHEN SHepruu (TeMIliepaTyphbl) TeJia IIpy Teljomnepenayve.

OrnbIT 110 agnabaTHOMY pacIIMpPeHNIO Bo3ayxa (OIbIT C BO3AYIIIHbBIM OTHUBOM).



Mopenu mapoBoi TYpOMHBI, IBUraTe/isl BHYTPEHHErO CrOpaHusl, peakKTUBHOI'O
IBUTATEJIS.

Vuenuueckuii saxcnepumenm, 1abopamopHsie pabomol

W3mepeHne yaeabpHOM TEIJIOEMKOCTH.

Tema 3. Azpezamusbie cocmosnus eeutecmeéa. Pa3oevie nepexoodsl

[TapoobOpasoBanmne 1 KoHmeHcauusi. Vcrmapenme u KumeHme. AOCOTIOTHAs U
OTHOCHUTEJIbHAS BJIAKHOCTb BO3ayxa. HackImeHHbIM map. YaesbHas TeIjIoTa
rmapooOpas3oBaHMsl. 3aBUCHMMOCTD TEMIIEPATYPhI KUITEHMS OT JaBJIEHMS.

Teépmoe Teno. Kpucrammueckue 1 amopdHble Teaa. AHU3OTPOIMS CBOMCTB
kpuctauioB. JKugkue kpuctayuibl. CoBpemMeHHble MaTepuasbl. [liaBieHue wu
KpUCTa/uM3anuys. Y JeabHas TerioTa riaBjieHus. Cyoamanys.

YpaBHeHMe TEIIOBOro H6ajaHca.

TexHuueckne yCTPONCTBA M MPAKTUUECKOE IIpMMEHEHMEe: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM IOJIyUeHUSI COBPEMEHHBIX MaTepuajoB, B
TOM UJCJIe HaHOMaTepyasoB, i HAHOTEXHOJIOT M.

Ilemoncmpayuu

CBoJiCcTBa HACBIIIEHHBIX TTAPOB.

Kunenne npy nMoHM>KeHHOM [TaBJIEHUM.

Crioco6nbI M3MepeHUs! BIasKHOCTH.

Hab6monenne HarpeBaHus 1 IIaBJIeHNUSI KPUCTAIMYECKOI'O BeIlleCTBa.

IleMmoHCTpaIMs KPUCTA/LJIOB.

Vuenuueckuii saxcnepumenm, 1abopamopHsie pabomol

W3MepeHne OTHOCUTEIbHOM BJIAXKHOCTM BO3IYXa.

Pasnen 4. DieKTpoaMHaMuKa

Tema 1. Dnekmpocmamuka

OsnekTpu3aius Te. DJIEKTpUIeCcKuin 3apsi. IBa Buaa 2JIEKTPUUECKMX 3apsIOB.
[IpoBOmHMKM,  OMSJIEKTPUKM M IIOJAYIPOBOAHMKM. 3aKOH  COXpaHEHUS
9JIEKTPUYECKOrO 3apsa.

BsaumopernicrBue 3apsmoB. 3akoH KysioHa. ToueuHbIn 2/IeKTPUUYECKUI 3apsi.
OJiekTpuyeckoe T1oje. Hampsok€HHOCTh — asekTpudeckoro mnouis. IIpuHumm
CYIIEPHO3ULINM JIEKTPUUECKMUX ToJieN. JIMHUM HampsSKEHHOCTM 3JIEKTPUUECKOTO
TIOJISL.

Pabora cun asnekrpocraTuueckoro mnosisg. IloreHuyan. PasHOCTh MOTEHLMAIOB.
[IpoBOAHMKM ¥ OUDJIEKTPUKM B 3JIEKTPOCTATMUECKOM ITojie. [manekTpuueckast
MIPOHMIIAEMOCTb.

OnekTpoéMKocTb. KoHpeHcaTop. DJIEKTPOEMKOCTh IUIOCKOI'O KOHAEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHIEHCATopa.



TexHuueckne YCTPOMCTBA U TIPAKTUUYECKOEe IIpMMEHEHME: 3JIeKTPOCKOI,
9JIEKTPOMETP, DJIEKTPOCTaTMUECKasl 3allluTa, 3a3eMJIEHME 3JIeKTPOIpUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN aIllapaT, CTPYUHBIN IIPUHTED.

Llemoucmpayuu

Y CTpPOMCTBO U MPUHLIUIT IEMICTBUS 3JIEKTPOMETPa.

BsaumopmenicTBie Ha3/IeKTPU30BAHHBIX TEJI.

DJIEKTpUYECKOE T0JIe 3apSI’KEHHbBIX TeJl.

IIpOBOAHMKM B 3JIEKTPOCTATUUYECKOM IIOJIE.

OJIeKTpoCTaTnJecKas 3aIyura.

IM2/IeKTPUKY B 2JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTHU IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAM IUIACTHH,
PACCTOSTHMSI MEKIY HUMM Y OU3JIEKTPUUYECKOM ITPOHUIIAEMOCTH.

OHeprus 3aps>KEeHHOI'0 KOHAEHCATopPa.

Vuenuueckuii axcnepumenm, 1abopamopHslie pabomol

WsmepeHne 3/1eKTPOEMKOCTM KOHIEHCATOPa.

Tema 2. ITocmosanHetil 3nekmpuueckuii mok. Toku é pasauunwsix cpedax

OJIEKTpUYECKMII TOK. YCJIOBUSI CYIIECTBOBAHMS  3JIEKTPMUECKOI'O  TOKa.
UcTtounnku Toka. Cuna toka. [IocTOSHHBIN TOK.

Hamnpspkenne. 3akon Oma 1iJ11 yyacTka Leln.

OJIeKTpUUYeCKoe COMpOTMBJIEHMe. Y[IeJbHOE COIPOTUBJIEHME  BelllecTBa.
ITocnenoBaTebHOE, Tapa/l/IeIbHOE, CMEIIaHHOE COeIMHEHVe TPOBOIHIKOB.

Pabora osjekTpmueckoro Toka. 3akoH  [Ikoyias-Jlenma.  MomrHocTb
3JIEKTPUUECKOTO TOKa.

OJIEKTPOIBMKYIIASI CMJIA ¥ BHYTPEHHee COMPOTUBIJIEHNE UCTOYHMKA TOKA. 3aKOH
Oma 1111 TOJTHOM (3aMKHYTOM) 2JIeKTpuuecKkoi memnm. KopoTkoe 3aMbikaHMe.

DJIEKTPOHHAS ITPOBOAMMOCTb TBEPABIX METAJIJIOB. 3aBUCUMOCTb COIPOTUBJIEHMS
METaJ/IJIOB OT TemItepaTypbl. CBepXITPOBOAMMOCTb.

OJIeKTpuUeckuii TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX ITyUYKOB.

[TonmynpoBogHUKMN. CobcTBeHHast " NpUMeCHas MIPOBOAVMOCTD
rmoJrynmpoBogHMuKoB. CBoiicTBa p—n-niepexoza. I1oynpoBogHMKOBbBIE TTPUOOPBHI.

OJIeKTpUYeCKMii TOK B  pacTBOpax M  pacijlaBaX  3JeKTPOJIUTOB.
OJIEKTPOJIUTUYUECKAST AUCCOLMALINS. DIeKTPOIN3.

OJIeKTpUYeCcKkui1 TOK B razax. CaMOCTOSITEIbHbBIN 1 HECAMOCTOSITE/IbHbIN Pas3psiy.
Monnus. [1nasma.

TexHuueckne yCTPOMCTBA M IIPaKTUUYECKOE IpPUMMEHEHMe: aMIIepMeTp,
BOJIbTMETP, peOCTaT, MCTOYHMKM TOKa, 3JIeKTpOHarpeBaTejbHble IPUOOPBI,
3J7IEKTPOOCBETUTEIbHbIE ITPUOOPBI, TEPMOMETP COIPOTUBJIEHNMSI, BAKYYMHbIN MO,
TEPMUCTOPbI U (OTOPE3UCTOPHI, ITOTYITPOBOTHUKOBBIN OUO/I, FaibBaHMKA.

LlemoHncmpayuu



W3mepenne cuiibl TOKa M HAIPSIKEHMSL.

3aBUCUMOCTh CONPOTUBJIEHMUSI IIMIMHAPUUECKUX ITPOBOTHUKOB OT [IJIMHBI,
TIJIOIIAN TTOTIEPEeYHOro CeUeHmsT 1 MaTepuaia.

CwMmelllaHHOe coeyiHeHMe ITPOBOIHIKOB.

[Ipsamoe wm3MepeHMe 3JIEKTPOABICKYILEN cuiabl. KopoTkoe  3aMbIKaHMe
rajJbBaHMUYECKOI'0 3JIEMEHTA M OlleHKa BHYTPEHHET'O COIPOTHUBJIEHNS.

3aBUCHMOCTb COIPOTUBJIEHMSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMIMOCTD 3JIEKTPOJINTOB.

W ckpoBoii paspsiz 1 MPOBOAMMOCTD BO3IyXa.

OmDHOCTOPOHHSIS TPOBOAMMOCTD IMOIA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomul

N3yyeHne cMeIIaHHOTO COeIMHEHMSI PE3UICTOPOB.

WsmepeHne 3/IeKTPOABIDKYILENA CUJIBI MCTOUYHMKA TOKA M €ro BHYTPEHHEro
COIPOTUBJIEHUSI.

Hab6monenne snexkrposimsa.

MesknpeaMeTHbIE CBSI3U

Nsyuenne kypca ¢ums3mku 6azoBoro ypoBHSI B 10 Kjacce oCyIeCTBIISIETCS C
YUYETOM COHAEp)KaTeJbHBIX MEKIIPEeIMETHBIX CBS3€il C KypcaMyu MaTeMaTUKMH,
61MoIorUm, XUMMA, reorpadum 1 TEXHOJIOT Y.

Mescnpedmemnvie noHusamus, CBSI3aHHbIE C M3yUYEeHMEM METOHOB Hay4YHOrO
MO3HaHMS: SBJIEHMe, HayuyHbli (akT, rumoresa, (Qusmueckass BeJMUMHA, 3aKOH,
Teopus, Hab/IIoeHNne, SKCIIeEpMMEHT, MOJIe/IMpOBaHe, MOJIe/lb, M3MepeHNeE.

Mamemamuka: pellieHre CUCTEMbl YpaBHEHUM, JMHelMHas1 GyHKIMS, apaboJia,
rurepbosa, ux rpa@uKM M CBOVICTBA, TPUTOHOMETpuYecKue (QYHKLMM: CUHYC,
KOCMHYC, TaHIT'€HC, KOTAaHIe€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbI ¥ UX MPOEKLMM Ha OCU KOOPAMHAT, CJIO’KEHME BEKTOPOB.

Buonozusa: mexaHuvyeckoe OBVDKEHME B SKMBOM mpupone, auddysusi, ocmoc,
TeIIOOOMEH SKMBBIX OPraHM3MOB (BUIbI TeILIONepemauy, TeIJIOBOe paBHOBecHe),
9JIEKTPUUECKYE SIBJIEHUS B SKMBOV IIPUPOZE.

Xumus: OUCKpeTHOe CTPOEeHMe BellleCTBa, CTPOEHMEe aTOMOB M MOJIEKYJI, MOJIb
BEIIeCTBA, MOJISIPHAsI MacCa, TeIVIOBbIE CBOVICTBA TBEPABIX TeJI, SKUAKOCTEN U I'a30B,
JIEKTPUYECKMEe  CBOVCTBA  META/VIOB,  9JIGKTPOJIMTUYECKAs  AMCCOLMAIIs,
rajbBaHMKa.

TI'eozpacgpus: BnaxHOCTb BO3Iyxa, BETPbI, 0apoOMeTp, TEPMOMETP.

TexHonozus: ipeoOpasoOBaHMe IBVMKEHUM C MICIIOJIb30BAHMEM MEXaHM3MOB, YUET
TPeHMs B TeXHMKE, IMOIIINUITHMUKY, UCII0/Ib30BaHMe 3aKOHA COXPaHEeHMs MMITYJIbCa B
TexXHMKe (paKeTa, BOOOMET U IpyIue), IBUTraTeIb BHYTPEHHEro CropaHusl, mapoBas
TypOuHa, OBITOBOM XOJIOOMJIbHUK, KOHAMIMOHEP, TEeXHOJIOTUM ITOTyUYEeHMS
COBPEMEHHBIX MaTepMajioB, B TOM YMCjIe HAaHOMAaTEepPMaJIOB, M HAHOTEXHOJIOTUM,



9JIeKTpOCTaTHUecKas 3allliTa, 3a3eMJieHe 3JIeKTPOIpPuObOopoOB, KCEPOKC, CTPYMHBbIN
MIPUHTEP, 3JIEKTpOHArpeBaTebHble MPUOOPDI, 3JEKTPOOCBETUTEbHbIE TTPUOOPHI,
rajbBaHMKa.

11 KJIACC
Pasnen 4. DineKkTpoauHaMuKa

Tema 3. Maznumnoe none. InekmpomazHumHass UHOYKU us

[TocTostHHBIE MarHUThHI. B3amMomencTBue IMOCTOSTHHBIX MarHmMToB. MarumutHoe
nojie. BekTop MaruuTHOM MHAYKUMMA. [IpMHIUIT CyTIepIIO3UIIMM MarHUTHBIX TOJIEN.
JIuHMy marHuTHOM uHAYKUMM. KapTuHa JMHMIA MarHUMTHOM WMHIYKUMUM IIOJIS
ITOCTOSTHHBIX MarHUTOB.

MarauTHoe 110J1e TPOBOJHMKA C TOKOM. KapTuHa JMHUI MHAYKIMMY MarHUTHOTO
ITOJIS IJIMHHOTO IIPSIMOI'O IPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO ITPOBOJHMKA,
KaTyIIKM ¢ TOKoM. OmnbIT OpcTena. BsaumopaeicTBie MpOBOIHUKOB C TOKOM.

Cuna Amrepa, e€ MOAYJ/Ib 1 HallpaBJIeHNE.

Cuna JlopeHiia, eé Moay/ib M HarpaBjieHue. JIBusKeHre 3apssKeHHOM YacTUIIbI B
OOHOPOTHOM MarHMTHOM I1ojie. Pabora cuiibl JIopeHiia.

SIBieHMe 37eKTpOMarHuTHOM MHAYKIMKY. [IOTOK BeKTopa MarHMTHOM MHOYKIIMMA.
OJIEKTPOIBIMKYIIIASI  CUJIa  MHOYKIMKM. 3aKOH 3JIEKTPOMArHUTHOM MHIYKINUMU
®dapages.

BuxpeBoe snekTpuueckoe Iojie. ODJEKTPOABIDKYILAST CUJIa MHOYKIUM B
MIPOBOJHMKE, IBVKYIIIEMCS IIOCTYIIATeIbHO B OAHOPOIHOM MarHMTHOM IIOJIE.

IIpaBuio JleHna.

NHOYKTUBHOCTL.  SIBJIeHME  CAaMOMHAYKIIMM.  DJIEKTPOABIDKYIAS  CUJIA
CaMOMHIYKLIVIA.

OHeprus MarHUTHOTO I0JISI KaTYIIKM C TOKOM.

OJIEKTPOMarHUTHOE I0JIE.

TexHuuecKue yCTpONCTBA U MMPAKTUUECKOe IIPMMeHEHMe: TTOCTOSTHHbIE MarHUTBI,
9JIEKTPOMArHuUThI, 3JIEKTPOJBUTraTeb, YCKOPUTENM 3J€MEHTAapPHBbIX YaCTMHII,
MHIYKIMOHHAS I1€Yb.

Llemoncmpayuu

OmnpIiT OpcTena.

OTKJIOHEHME 3JIEKTPOHHOrO ITyYkKa MarHUTHBIM ITOJIEM.

JIHMM MHOYKUMY MarHATHOT'O TIOJISL.

BsaumopernicTBie 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amrepa.

HeictBue cumbl JIopeHila Ha MOHBI 3JIEKTPOJIATA.

SIByieHMe 371eKTPOMArHUTHON MHIYKIUNA.

IIpaBuso Jlenia.



3aBUCUMOCTb 3JIEKTPOABMKYILEM CUJIbI MHIYKLIYM OT CKOPOCTU M3MEHEeHMSI
MarHUTHOT'O ITOTOKA.

SIBneHNe caMOMHIYKLIVIN.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomul

W3yyeHne MarHUTHOTO ITOJIST KATYIIKM C TOKOM.

WccnemoBanne geiicTBUS MOCTOSHHOIO MarHMUTa Ha paMKy C TOKOM.

UccnenoBanne sIBIeHMS 3JIEKTPOMAarHUTHOM MHIYKIINMA.

Pasznen 5. Kore6auusa u Bo/JIHbI

Tema 1. Mexanuueckue u 37ieKmpomazHumHsle KoaedaH us

KosebarenpHas cucTeMa. CBobOOHbBIE MeXaHuuyecKkue KOJIe6aHMs.
'apmonnueckne Kosebaums. Ilepmon, yacrtora, ammuTyma M dasa KoJieOaHMIA.
[Tpy>kMHHBI MasTHMK. MaremMaTMUeCKUii MasiTHMK. Y paBHEHME TapMOHUUYECKMX
Kosiebanmi. [IpeBpaiienne sHeprum Mpyu rapMOHNYECKMUX KOJIeOaHMSIX.

KonebarenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHMTHbIE KOJieOaHUSI B
MJleaTlbHOM KoOJjiebaTeJlbHOM KOHTYype. AHAJOTUS MEXIY MeXaHMYeCKUMU U
3JIEKTPOMAarHUTHbIMM Kojiebanmsimu. @Dopmysna TomcoHa. 3aKOH COXpaHEHUS
SHEpPruM B UAEAIbHOM KOJjie0aTeIbHOM KOHTYPE.

[IpencraBieHne O 3aTyxalolIMX KojebOaHUSAX. BbIHYKIEHHbIe MeXaHUUeCcKye
Kosiebanusi. Pe3oHaHc. BoIHY KIeHHbIE 3JIEKTPOMAarHUTHbIE KOJieOaHMs.

Ilepemenubli  TOK. CHMHYCOMOA/NbHBIA  TepeMeHHbIM TOK. MOIIHOCTb
IIepEMEHHOI0 TOKa. AMIIUTYIHOE M IEMCTBYIOIee 3HauyeHMe CUJIbI TOKa U
HanpssKeHMs.

Tpancdopmarop. IIpousBopcTBo, mepemaya ¥ IOTpedJieHME 3JIEKTPUYECKOM
SHepruyu. DKOJIOTUYECKMEe PUCKU IIPU IMPOU3BOACTBE 3JIeKTposHepruu. KynbTypa
VICTIOJTb30BaHMS JIEKTPOSHEPT UM B TIOBCETHEBHON JKMU3HIA.

TexHuuyeckne yCTPONCTBA ¥ IMPAKTMUECKOE TIPMMEHEHME: 3JIeKTPUUECKUN
3BOHOK, I'€HepaTop IepeMeHHOI'0 TOKa, JIMHUM 3JIEKTpoIiepesay.

Llemoncmpayuu

UccnemoBanme mapaMeTpoB KoJieOaTebHOM CUCTEMBI (TIPYKMHHBIM VN
MaTeMaTU4YeCKnii MasiTHUK).

Hab6monenne 3aTyxaronmx Kojae0aHmit.

WccnemoBaHnue CBOMCTB BbIHYKIEHHbBIX KOJIeOaHMI.

Habmomenne pesoHaHca.

CBob6OIHbBIE JIEKTPOMAarHUTHbIE KOJIeOaHMs.

OcuwutiorpaMmbl (3aBUCMMOCTM CMJIBI TOKA M HAmpSKEHUSI OT BpeMeHM) [IJis
9JIEKTPOMArHUTHBIX KOJIeOaHMIA.

PesonaHc 1mpu IOC/eIOBAaTeJIbHOM  COENVHEHMM  Pe3UCTOpa, KaTyILIKU
MHIYKTUBHOCTHU U KOHIEHCATOpa.

Mogenb IMHUYM 3JIEKTpOIIepegayn.



Yuenuueckuii saxcnepumenm, 1abopamopHsie pabomol

WccnemoBanme 3aBUCHMMOCTM II€PUMOAA MaJjbIX KOJIeOaHMM Ipy3a Ha HUTU OT
IJIMHBI HUTY U MacChl TPy3a.

UccnemoBaHnue mepeMeHHOIO TOKAa B LIEMM U3 IOC/IeIOBaTEIbHO COEIVMHEHHbBIX
KOHIeHCaTopa, KaTyIIKKU U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 80J1HbL

Mexannueckue BOJIHBI, YycaoBus pacnpoctpaHenusi. Ilepmuon. CxropocThb
pacIpoCTpaHeHMs] ¥ JIMHA BOJHBL. IlomepeuyHble ¥ IPOIOJIbHBIE BOJIHBL
UNnTepdepeniinsg 1 nudpakiys MEXaHNUECKMX BOJTH.

3ByK. CKOpocTh 3ByKa. I'poMKOCTb 3ByKa. Bricora ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHbIE BOJIHBL. Y CJIOBUS M3JIYYEHUS] 3JIEKTPOMArHUTHBIX BOJIH.
Bsaumnas opuenranns BektopoB E, B, V B anekTpomarautHon BosiHe. CBoICTBa
9JIEKTPOMArHMUTHBIX BOJIH: OTpa’kKeHlue, IpejioMJIeHNe, TOJIIpu3aums, gudpakius,
mnHTepdepeHiysg. CKOPOCTb 37IeKTPOMArHUTHBIX BOJIH.

[IIkasa 2/IeKTPOMarHUTHBIX BOJIH. [IpuMeHeHMe 37€KTPOMArHMUTHBIX BOJIH B
TeXHUKE U OBITY.

[IpyHIIMIIBI pagMOCBSI3U U TeJaeBuaeHus. Pagyosokanus.

OJIEKTPOMAarHUTHOE 3arpsi3HeHNE OKPYsKaIoIei Cpebl.

TexHuueckue YCTPOUCTBA U IIPAKTUUYECKOe IIpMMeHEeHMe: MY3bIKaJIbHbIe
MHCTPYMEHTBI, YJbTPa3BYKOBasi IMAarHOCTMKA B TeXHUKE M MeIOuIMHe, pajap,
pagMOIIPUEMHMK, TeJIeBU30p, aHTeHHa, TejledhoH, CBY-meun.

IlemoHncmpayuu

OO6pasoBaHue 1 pacIpoCcTpaHeHye MONepPeuHbIX U MPOIOIbHBIX BOJIH.

Kosnebmonieecs Teslo Kak MCTOYHMK 3BYKa.

Hab6monenne orpaskeHus 1 IMpeIOMJIeHUST MEXaHNUYECKIMX BOJTH.

Hab6monenne narepdepenm u audpakuuy MeXaHU4eCKMUX BOJIH.

3BYKOBO pe30HaHC.

HabmioneHne cBsI3u TPOMKOCTM 3BYKa M BBICOThI TOHA C aMIUIATYION U
YaCTOTOM KOJIeOaHMiA.

WccnemoBanne CBOJVICTB 3J€KTPOMArHMTHBIX BOJIH: OTpaykeHue, IpeIoMJIeHMe,
noJsispusauus, audpakuusi, uHTepdepeHIs.

Tema 3. Onmuxa

I'eomeTpuueckast omntuka. [IpsiMosMHeltHOe pacIlpoCTpaHeHMe CBeTa B
ogHOpoxHoM cpexe. JIyu cBeta. ToueuHbIN MCTOYHMK CBETA.

OrpaskeHne cBeTa. 3aKOHBI OTpakeHMs] cBera. IlocTpoeHme m306pa>keHMIn B
TIJIOCKOM 3€epKaJie.

[Ipesiomnenne cBeTa. 3aKOHbI ITpesioMJIEHMSI cBeTa. AOCOJIIOTHBIN IOKa3aTesb
npesiomienusi. IlosHoe BHYTpeHHee oTpaxkeHue. I[IpenesbHbBIM Yroj ITOJHOTO
BHYTPEHHET'0 OTPaskKeHMsl.



Hucnepcust cBeta. C0KHBIN cOCTaB 6ejioro cera. LIser.

Cobuparoiye 1 pacceuBaronye JuH3bl. ToOHKas JmnH3a. POKYCHOE pacCTOsIHME
M OINTUYECKas] CijIa TOHKOM JinH3bl. [TocTpoeHMe M306pakeHnin B COOMPAIOIINX U
pacceMBaloIIMX JnH3ax. @opMyJsia TOHKOM JIMH3bL. Y BeJIMueHne, JaBaemMmoe JMH30I.

[Ipenenbl IPUMEHUMMOCTY T'€OMETPUUECKON ONITUKMA.

Bonnoas ontuka. iutepdepeniuys cBeta. KorepeHTHble MCTOUYHUKHA. Y CJIOBUSI
HaOJIOJEeHMsT MaKCMMYyMOB M MMHMMYMOB B MHTeP(GEpPEHLVMOHHOV KapTUHE OT
IBYX CMH(pAa3HBIX KOT€PEHTHbBIX ICTOUYHMKOB.

Hudpakumst cBeta. [IndpakiyoHHasl pelieéTka. Y cjoBUe HaOIOAeHNs TJIaBHbIX
MaKCMMYMOB IIpM MageHuM MOHOXPOMATUMYECKOro CBeTa Ha IUPPaKIMOHHYIO
PEILETKY.

[Tonsipusanust cBeTa.

TexHuueckne yCTPOMCTBA M IIPaKTUYECKOe IIpMMEHEHMe: OuUKM, JIyIIa,
doroamnmapaT, HPOEKIIMOHHbINA armnapaTr, MMUKPOCKOI, TeJeCKOIl, BOJIOKOHHAsI
OITHKA, TM(PaKIIMOHHAS PEIIETKa, MOISIPOU]I.

Ilemoncmpayuu

[IpssMoMHENHOE  pacIpOCTpaHeHue, OTpakeHue U IIpejIOMJIEHME CBeTa.
OnTtuyeckue mpmuoOOpPBHI.

ITonHOe BHYTpeHHee oTpaskeHue. Mojieib CBeTOBOIA.

NccnenoBaHne CBOMCTB M300paskeHM B JIMH3aX.

Mopaenu MUKpOCKOTa, TeJieCKoma.

Hab6monenne narepdepeHimn ceera.

Hab6mogenne gudpakiunum cBeTa.

Habmonenne gucnepcun cBeTa.

[TosryueHMe criekTpa C IOMOILBIO TPU3MBL.

[TonydeHne criekTpa C TOMOIIIbIO AMDPAKIMOHHOM PEIIETKN.

Hab6moneHne mossspusaliny cBeTa.

Yuenuueckuii saxcnepumenm, 1abopamopHslie pabomol

MsmepeHne rokasaresist IpeJIOMJIeHNsT CTeKIa.

WccnemoBaHne CBOMCTB M300pasKeHMI B JIMH3aX.

Hab6monenne gucnepcun cera.

Paszesn 6. OCHOBBI CIIeliia/IbHOM T€OPHY OTHOCUTETHbHOCTH

['paHuIIbl IPUMMEHUMMOCTHM Kjaaccuueckoy mexaHuku. IlocTynaTel crienyagbHOM
TEOPUM OTHOCUTEJIbHOCTU: MHBAPMAHTHOCTb MOJYJII CKOPOCTM CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIbHOCTY DVHIIITEMHA.

OTHOCUTETLHOCTD OIHOBPEMEHHOCTH. 3amMmelJjieHue BpeMeHM U COKpallleHue
IJTAHBI.

OHeprus 1 UMITYJIbC PEeISITUBUCTCKOM YaCTULIbI.



CBs3bp Macchl C 3Hepr1/1e171 " MMITYJIbCOM peHHTMBMCTCKOﬁ YaCTULBI. SHeprm[
ITIOKO4I.

Pa3pgen 7. KBauToBas ¢u3suka

Tema 1. Dnemenmeor KéaHmoeoii onMmuKu

®oronbl. Dopmysa I1naHKka cBsa3u sHeprum GoTOHA C €ro YaCcTOTON. DHEPTUS U
MUMITYJIbC (DOTOHa.

OtkpoiTe 1 ucciaegoanue ¢orosddekra. OmnbiThl A. I'. CroseToBa. 3aKOHbBI

dboroadbdekra. YpaBHeHue IuHIITENHA A1 Gotoadpdekra. «KpacHast rpanmma»
dboTosddexra.

HaBienne cBeta. OmnbiTel I1. H. Jlebenesa.

XuMuueckoe JIeicTBMe CBeTa.

TexHuueckne YCTPOMCTBA M IIPAKTHMUYECKOe MpUMMeHeHMe: (POTO3JIeMEHT,
dboromaTumk, comHeuHasi 6baTapest, CBeTOOMOI.

Llemoncmpayuu

®oTo3¢gdeKT Ha YCTAHOBKE C LIMHKOBOM IIJIACTMHOI.

UccnenoBaHne 3akOHOB BHellIHero ¢poto3ddexTa.

CeTtoanoq,

ComnHeunHast baTapest.

Tema 2. CmpoeHue amoma

Mogenr atoma Tomcona. OmnbiThl Pesepdopma 1mo paccessHMIO O -4acCTMIl.
[InanerapHas Mopmenb atoMa. Iloctynatel bopa. WsnydeHue u morJjolieHue
GbOTOHOB TpM Ilepexofe aToMa C OJHOTO YPOBHSI SHepPruMM Ha APYyrom. Bumsr
criekTpoB. CIIeKTp YpOBHEN SHEPTUM aTOMa BOAOPOA.

BosnHoBbie cBoiuicTBa uvactuil. BosHbl me Bpoiuis. KoprmyckyssspHO-BOJTHOBOM
IyaJInu3M.

CrnioHTaHHOE ¥ BBIHYKIEHHOE U3JTyueHue.

TexHMUYECKNe YyCTPOICTBA U MPAKTUUYECKOEe IIPMMEHEHME: CIIeKTPaJIbHbIN aHaIN3
(CTIeKTpOCKOIT), Jla3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mogensb onbiTa Pesepdopna.

OnpepneneHne IJIMHBI BOJIHBI J1a3epa.

Hab6monenne mMHenvaThiX CIIEKTPOB U3JTYUEHMSI.

Jlasep.

Yuenuueckuii saxcnepumenm, 1abopamopHslie pabomol

HabmoneHne nMHenyaToro crekTpa.

Tema 3. AmomHoe adpo

OKCHepMMEHThI, [OKAa3bIBAIOIIME CJIOXKHOCTb CTpoeHus smapa. OTKpbITHE
paguoakTuBHOCTM.  OmbiThl  Pesepdopma 1Mo ompenmesieHMIO — COCTaBa



pagnoakTuBHOro wm3nyuenus. CpolcTtBa anbda-, OeTa-, TramMma-MU3TydeHUs.
BimsiHne paiyoakTMBHOCTY Ha SKMBBIE OPTraHM3MbI.

OtkpbITHEe TIpoTOHA ¥ HeuTpoHa. HykimonHas mopenb simpa ['elizenHGepra-
WBanenko. 3apsn sapa. MaccoBoe unciio sigpa. M3oTomnbl.

Anbda-pacnan. DeKTPOHHBIN U IMTO3UTPOHHBIN OeTa-pacmazn. I'aMma-usmyueHme.
3aKOH paJM0aKTMBHOTO pacnaja.

OHeprus CBSI3U HYKJIOHOB B sape. SlnepHbie cuibl. [edekT Macchl sapa.

Anepnbie peakuyu. [lesieHue u cuHTE3 SIIED.

AnepHbit peakTtop. TepmosimepHblii cuHTe3. IIpoGjieMbl M  MEPCIEKTUBbI
SIIEPHOM SHEPreTUKIU. DKOJIOTUUECKIME aCIIeKThl SIAePHON SHEPTreTUKM.

DJieMeHTapHbie YacTuilbl. OTKpbITHE TTO3UTPOHA.

MeTonabl HaOTIOAEHMS ¥ PETMUCTPALIM 3JIEMEHTAPHbIX YaCTUII.

dyHmaMeHTa/IbHbIE B3auMoaencTBysl. EquHCTBO hu3nuecKkoi KapTUHbI MUpa.

TexHuueckue yCTpPOMCTBA M IIpaKTHMUeCKOe IIpUMeHeHMe: HO3UMMETp, Kamepa
BunbcoHa, ssmepHbIl peakTop, aTOMHast 6boMoa.

Ilemoncmpayuu

CYeTuMK MOHU3UPYIOIIMUX YACTHII.

Vuenuueckuii akcnepumenm, 1abopamopHslie pabomol

UccnemoBanne TpeKOB YacTuil (110 roToBbIM (poTorpadusm).

Pasnesn 8. DiemeHTBI aCTPOHOMMM ¥ aCTPOPUIUKM

Jranbl pa3sBUTUS acTpoHoMMM. [IpMkIagmHOe M MMUPOBO33peHUECKOe 3HadyeHMe
aCTPOHOMMIA.

Bun 3BeésmHoro Heb6a. CosBe3nus, sipkue 3BE3[bl, IIJIAHETbI, UX BUIUMOE
IBUKEHME.

CosHeuHas cucrema.

Connie. ConmHeuyHast akTUBHOCTb. McTounuk sHeprum CoJjiHIIA U 3BE3[,. 3BE3/IbI,
X OCHOBHbIE XapaKTepUCTUKHU. JJuarpaMmmMa «CIIeKTpajbHbIM KJIaCC — CBETUMOCTbY.
3BE3/IbI TJIABHOM IMOC/IeN0BaTEIbHOCTHU. 3aBMCUMOCTh «Macca — CBETMMOCTb» IJIsI
3BE37, [JIaBHOI TTOC/IeJoBaTeIbHOCTU. BHyTpeHHee cTpoenne 3B€31. CoBpeMeHHbIe
TpeACcTaBjeHusT O IpoucxoxkaeHuu u sposouuyu CoJiHIla U 3B€3M. DTambl XXU3HU
3BE37.

Mineunbit ITyte - Hama [amaktuka. Ilonoskenme u nBuskeHue CojiHIIA B
IlanakTtuke. Tumnbl rajakTuk. PagmuoranakTuky 1 kBazapbl. YEpHbIE ObIPbI B SApax
rajIakKTUK.

Bcenennasg. Pacumpenne Bcenennon. 3akon Xab6sa. Pasberanue rajaakTuk.
Teopust bonbiioro B3pbiBa. PenmkTOBOE 13TyYeHNE.

MaciutabHas ctpyktypa BcenenHoir. MeTtaranakTuka.

HepeiiiénHble mpobsieMbl aCTPOHOMUMN.

Yuenuueckue HabnodeHus



HabmoneHnsi HeBOOPYKEHHBIM TIJIa30M C MCIOJb30BaHMEM KOMITbIOTEPHbBIX
MIPWIOKEHU OJI1 OIpenesieHNsl TIOJIOKeHMsT HeOeCHbIX 0ObEKTOB Ha KOHKPETHYIO
IaTy: OCHOBHbIe co3Be3ays CeBepHOro MoJTylIapus U SIpKue 3BE31bI.

Hab6mogenns B Tesnieckon JIyHbl, maHeT, Maeunoro ITyTu.

Oo6oo61IaNoIIee MOBTOPEHME

Posib ¢pM3MKM 1 aCTPOHOMMM B 9KOHOMMYECKOM, TEXHOJIOTMYECKOM, COIIMAIbHON
M 9THYeckon cdepax [IesSTeTbHOCTM 4YejioBeKa, poOJib M MeCTO OGU3UKU U
aCTPOHOMMM B COBpPEMEHHOJ HAayYHOM KapTuMHE MUpa, PoJib (GU3NIECKON Teopun B
dbopmupoBaHUM MTPeACTaBIeHnn O PM3MUeCKOoy KapTuHe MUpa, MecTo hbusnyeckon
KapTMHbI Mupa B OOllleM Ppsoy COBPEeMEHHBIX  eCTeCTBEHHO-HayUHbIX
MIpeICTaBJIEHNI O IIPUPOJIE.

MeknpeaMeTHbIE CBSI3U

Nsyuenne kypca ¢um3mkyu 6a3oBoro ypoBHSI B 11 Kiacce ocCyIecTBIISIETCS C
YUETOM COMepsKaTeJIbHbIX MEXIIPeIMETHbIX CBSI3€M C Kypcamy MaTeMaTUKH,
61oI0rMM, XUMIUM, Teorpadum U TeXHOJIOTUMN.

Mesxcnpedmemnvie nousamus, CBSI3aHHbIE C W3yUYeHMEM METOHOB HAyYHOTO
MMO3HAHMS: SIBJIEHMe, Hay4HbIM (akT, rumoresa, usndeckass BeaMUMHA, 3aKOH,
Teopusi, HaOJIIOIeH e, SIKCIIEPUMEHT, MOJIe/IMpOBaHe, MOIeJlb, 3MepeHNeE.

Mamemamuxka: pelieHue CUCTEMbI YpaBHEHMI, TPUTOHOMETpUUEeCKe QYHKIN:
CUHYC, KOCMHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPBI U UX IMPOEKIINM Ha OCU KOOPAMHAT, CJIO’KeHMEe BEKTOPOB, ITPOM3BOIHbBIE
3JIeMEHTapHbIX (GYHKIIMI, TPU3HAKM IIOHOOMS TpPEeyroJbHUKOB, OIpeaeseHue
TJIOLLAAY TIJIOCKUX GuUryp 1 o6bEmMa Tel.

Buonozus: sneKkTpuueckue SBJIeHMS B JKUBOM IIpUpPOIe, KosiebaTe/bHbIe
IOBVIKEHMSI B JKMBOM IPUPOAE, ONTUUECKNE SIBJIEHMS B XKMBOM MPUPOAE, IEICTBUE
paguanyy Ha KUBble OPraHM3MBbl.

Xumus: CTpoeHMe aTOMOB M MOJIEKYJI, KPUCTA/UIMUECKasl CTPYKTypa TBEPIbIX
TeJI, MEXaHM3Mbl 00pa30BaHMsI KPUCTA/UIMYECKOM PEIIETKY, CIIEKTPaIbHbIN aHaM3.

TI'eoepachus: marHUTHBIE MOIIOCA 3eMJIM, 3aj1e5KM MarHUTHBIX Py, (OTOChEMKA
3eMHOJ TOBEPXHOCTH, TIpe/iCKa3aHle 3eMJIeTPSICEHNN.

Texuonozua: JMHUM  3JIEKTporiepeday, TeHepaTop IIepeMeHHOrO TOKa,
9JIeKTpOABUTaTE/b, MHIAYKILMOHHAS IIeub, paaap, PaauMONPUEMHMK, TeJIeBU30p,
aHTeHHa, Teje¢oH, CBY-meub, MpoOeKIIMOHHBIM ammapaT, BOJIOKOHHAs OITHKA,
cotHeuHast 6aTapest.



IIJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUS ITPOIPAMMBI IIO
®V3VKE HA YPOBHE CPEJHET'O OBILLIET'O OBPA3OBAHUASA

OcBoenne yuebHOro rmnpeamera «®dusMka» Ha YpOBHE CpemHEro OOIIEero
ob6pasoBanyus (6a30Bblii YPOBEHb) IOJIKHO OOECIIeUUTb AOCTVKEHME CIIeOYIOIIMX
JIMYHOCTHBIX, MEeTaIllpeIMETHBIX U IIpeIMETHbIX 00pa30BaTe/IbHbIX PE3YJIbTaTOB.

JINYHOCTHBIE PE3VYJIbTATBI

JIMYHOCTHBIE pPe3yJIbTaThl OCBOEHMSI yueOHOro mpemmMera «®dusuka» TOJIKHbI
OTpakaTb T'OTOBHOCTb ¥ CIIOCOOHOCTb OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS
copMMpPOBAHHOM BHYTPEHHEN IO3MLMEN JIMYHOCTY, CUCTEMOM II€HHOCTHBIX
OpPMEHTAluiA, IIO3UTUBHBIX BHYTPEHHUX  YOEXOEHUII, COOTBETCTBYIOIIMX
TPAOULIMOHHBIM II€HHOCTSIM POCCHUICKOIO OOIIeCTBa, pacIIMpeHye >KU3HEHHOI'O
OITbITA ¥ OIbITA JIEeSITEJbHOCTM B IIPOIeCcce peayn3alyuyi OCHOBHBIX HaIlpaBJIEHMUIA
BOCIMTATE/IbHOM EeSITeIbHOCTM, B TOM YMCJIe B YaCTH:

1) rpa)kgaHCKOT0 BOCIIMTAHMSI:

chOpMMPOBAHHOCTh T'PAsKIAHCKOM IO3UIMM OOYUYaIOIIEerocss Kak aKTUMBHOIO U
OTBETCTBEHHOI'O YJIeHa POCCUIACKOro OOlleCTBa;

NPUHATHE  TPAAMIMOHHBIX  OOIIeYe/IOBEUEeCKMX  T'YMAHUCTUUECKUX U
IeMOKPaTUYEeCKUX IIEHHOCTE;

TOTOBHOCTh BECTM COBMECTHYIO IeSITeJIbHOCTh B MHTepecax TpaskIaHCKOro
00I111eCTBa, YYaCTBOBATh B CAMOYIIpaBJIeHMM B 00pa30BaTeIbHO OpraHU3aLyn;

yMeHMe B3aMMOAEMCTBOBATh C COIMAJIbHBIMM MHCTUTYTaMM B COOTBETCTBUM C
X QYHKUMSIMM ¥ HasHAuYeHMeM;

TOTOBHOCTh K T'YMaHUTAapHOM M BOJIOHTEPCKOM AEeSITeIbHOCTH;

2) NaTPUOTUYECKOTO BOCITUTAHMSI:

chOpMUPOBAHHOCTH POCCUIICKONM I'PasKIAHCKOM UIEHTUUYHOCTH, IaTPUOTHU3MA;

IIEGHHOCTHOE OTHOIIIEHNe K TOCYIJAapCTBEHHbIM CUMBOJIAM, IJOCTVKEHMUSM
POCCUIMCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

chOopMMPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTr'0 ITIOBEIeHNS;

CIIOCOOHOCTh OLIEHMBAThb CUTYalMIO U IPUHMMATh OCO3HAaHHbIE peIleHMs,
OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMbBI M II€HHOCTM, B TOM YMCJIe B
IesITeIbHOCTY YUEHOT0;

OCO3HaHMe JIMYHOI'O BKJIaJa B IIOCTPOEHNME YCTONYMBOrO OYIYILIEro;

4) 3CTeTUYEeCKOr0 BOCIIUTAHUS:

3CTEeTUYECKOe OTHOIIEeHMEe K MMUPY, BKJIIOUas 3CTETUMKY HAayYHOTO TBOPYECTBA,
MIpUCYILero Gusnveckoi HayKe;

5) TpymoBoro BocnuraHus:



MHTepeC K pasjIMYHbIM cdepam MpodecCcHOHaIbHONM IeSITeJIbHOCTY, B TOM YMCIIe
CBSI3aHHBIM C (U3MKOM M TEXHMKON, YMEHMEe COBepIIaTbh OCO3HAHHbBIM BbIOOD
oymy1iein mpodeccun 1 peaim3oBbIBaTh COOCTBEHHbIE JKM3HEHHbIE I1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpasOBaHMIO M CaMOOOpa3sOBaHMIO B 00J1acTu
GU3MKM HA TPOTSKEHUM BCe JKU3HMU;

6) 3K0JIOTMYEeCKOr0 BOCIIUTAHUS:

chOpMMPOBAHHOCTb 3KOJIOTMUECKOM KYJIbTYpbl, OCO3HaHME TIJI00aJbHOIO
XapakTepa 3KOJIOTMYeCKUX Mpobiiem;

IJIAHMPOBAHMe ¥ OCYILIECTBJIEHME JEVCTBUI B OKPYKaIoIllell cpele Ha OCHOBE
3HAHMS 11eJIell YCTOMUMBOI'O Pa3BUTHS UeJIOBEYeCTBa;

pacIilMpeHne OIbITa AesITeIbHOCTM SKOJIOTMUECKOM HalpaBJeHHOCTM Ha OCHOBE
MMEIOIINXCS 3HAaHUI 10 (PU3NKE;

7) IeHHOCTY HayYHOTO II03HAHUS

chOpMMPOBAHHOCTb  MMUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3sBUTUS GU3NIECKOI HAYKM;

OCO3HaHMe II€HHOCTM Hay4YHOM [esITeJIbHOCTM, TOTOBHOCTb B IIpoliecce
M3ydyeHnsT  (QU3MKM  OCYIIECTBJISATH  IIPOEKTHYIDO M MCCIeAOBaTeIbCKYIO
IesaTeIbHOCTh MHAVBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IlosHaBaTe/IbHbIE YHMBEPCA/IbHbIE YUeOHbIe NeCTBUS

Ba3oBble 1ormuecKme JeCTBUS:

CaMOCTOSITEJIbHO dbopmypoBaTh " aKTya/JIM3MPOBaAThb pooJIeMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

OIpenessiTh 1M [OesITeJIbHOCTM, 3aJaBaThb IlapaMeTpbl ¥ KPUTEpUM UX
IOCTVKEHUS;

BBISIBJIITh 3aKOHOMEPHOCTYU U IIPOTUBOPEUMS B pacCMaTpPUBAEMbIX (PU3MUECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IJIAaH pellleHus] MpoOJjeMbl C YUYETOM aHa/IM3a MMEIOIIMXCS
MaTepUaIbHBIX M HEMaTepyaabHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B HESATEJbHOCTb, OLIEHMBATh COOTBETCTBME PE3YJIbTATOB
11eJISIM, OLIEHMBATb PUCKU MOCJIeACTBUN AeSITeIbHOCTH;

KOOPAVHMPOBATH U BBINOJIHSATH PabOTy B YCIOBUSIX PeaJbHOIO, BUPTYAJbHOIO U
KOMOMHMPOBAHHOTO B3aMIMOIEMCTBISI;

pa3BMBATh KPeaTUBHOE MbIIIJIEHVE TIPY PELeHUI KU3HEHHBIX ITPOoOJIeM.

Ba3oBble ucciiegoBaTe/IbCKMe AeiCTBUS:

BJIANeTh HAYYHOM TEPMMHOJIOIMEN, K/IIOUEBBIMM IIOHATUSIMM M METOHaMMU
busnUecKoit HayKu;

BJIaJIeTh HaBbIKaMM Y4eOHO-MCC/IeIOBATE/IbCKOM M IIPOEKTHOM IeSITeIbHOCTU B
obsact (GU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEJIbHOMY IIOMCKY



MEeTOJOB pellleHus 3ajau (PuU3MUeckoro copepykaHus, MPUMEHEHUIO Pa3TINYHBIX
METO/IOB TTO3HAHMSI;

BJIaJIeTh BUIAMMU OEATEJbHOCTM II0 IIOJyYEHMIO HOBOT'O 3HAHUS, €ro
MHTepIIpeTanuy, IpeoOpa3soBaHMIO ¥ TPUMEHEHMIO B Pa3/IMUHbIX YUYEOHBIX
CUTYyaIUSIX, B TOM UMCJIe TIPU CO3MaHMM YUEOHBIX ITPOEKTOB B 061aCTH (PU3NKYL;

BBISIBJIAITh IIPUUMHHO-CJIEICTBEHHbIE CBSI3M ¥ aKTyaJM3MpOBaTh 3ajauvy,
BBIIBUTATh TUIIOTE3y €€ peIleHMsl, HaXOOUTb apryMeHThbl OIS AO0Ka3aTebCTBa
CBOMX YTBEPXKIIEHMI, 3a[1aBaTh ITapaMeTphbl ¥ KPUTEPUU PeIIeHNS;

aHaJIM3MPOBATh MMOJyYeHHbIE B XOJle pelleHNs 3a1auM Pe3yIbTaTbl, KPUTUUECKA
OIIEHMBATh UX IOCTOBEPHOCTD, IPOTHO3MPOBATh M3MEHEHME B HOBBIX YCJIOBUSIX;

cTaBuUThb ¥ (GoOpMyIMpoBaThb COOCTBEHHbIE 3amauM B 0Opa3OBaTEIbHON
nesITeTbHOCTH, B TOM UMCJIe MTPU U3yUeHU HU3NKH;

IaBaTh OLIEHKY HOBBIM CUTYaLMSIM, OIIEHMBATh IPUOOPETEHHDIN OIIbIT;

yMeTb IepeHOCUTb 3HaHMg MO0 Gu3uKe B IMPAKTUYECKYIO 006JIACTh
SKU3HEAESI TeTbHOCTH;

yYMEeTb MHTETrpUpPOBaTh 3HAHMS 3 Pa3HBIX MMPeIMETHbBIX 00IacCTelt;

BBIZIBUTaTh HOBbIE UJIEN, MIpejIaraTh OPUTrMHAIbHbIE TIOAXO/bI M PEIIeHMST;

CTaBUTh MIPOOJIEMBI U 33[1auUM, AOITYCKAIOIIME aJIbTEPHATUBHbBIE PEIIEHNS.

Pa6oTa ¢ mudopmanmeii:

BJIAZleTh HaBBbIKAMM TOJydeHUsT MHPoOpMalmy (HU3NUeCKOro COAEpsKaHUST U3
MCTOYHMKOB PAa3HbIX TUIIOB, CAMOCTOSITEJIbHO OCYILECTBJIATh IIOMCK, aHaju3,
CUCTeMaTU3alMI0 M MHTepIpeTanuio MHGOPMalUUM pasIuyHbIX BUIOB U (opMm
MpeCTaBJIEHNS;

OIIEHMBATh JOCTOBEPHOCTh MHGOPMALINN;

MCII0JIb30BaTh CPeCTBa MHPOPMALIMOHHBIX I KOMMYHUKAIIMOHHBIX TEXHOJIOTUNI
B peIIeHuM KOTHUTMBHBIX, KOMMYHMKATUMBHBIX M OPraHM3alMOHHBIX 3amay C
cobiiroeHeM TpebOBaHUM IPrOHOMMKM, TEXHUKM Oe30MacHOCTU, TUTMEHBI,
pecypcochepeskeHust, MPaBOBbIX M ITUYECKUX HOPM, HOpM WHGOPMAILMOHHOM
6e3011acCHOCTH;

C03/1aBaTh TEKCThI (PU3MUECKOT0O COAEPKaHUsI B pa3IMuHbIX popMaTax ¢ yUETOM
HasHaueHMs1 MHGOPMAaLM U 11eJIeBOM ayAUTOPUM, BbIOMPAST ONTUMAIbHYIO (GOpMY
MIpeACTaBIEHMS Y BU3Ya/TU3aALINANA.

KoMMyHMKaTHMBHBIE YHMBEPCAIbHbIE YUeOHbIe JeCTBUS:

OCYIIIECTBJISITh OOIIIeHNe Ha YPOKaxX (pM3MKM ¥ BO BHEYPOUHOI IEeSITeIbHOCTH;

pacIio3HaBaTh MPEAITOChUIKM KOHQIMKTHBIX CUTYAIMIA M CMSITYaTh KOHMJIMKTHI;

Pa3sBEPHYTO ¥ JIOTMYHO U3JIaraTb CBOIO TOYKY 3pEeHUsI C MCIIOJb30BaHMEM
SI3bIKOBBIX CPEJICTB;

MOHMMATh ¥ MCIIO/Jb30BaTh IPEMMYIIECTBA KOMAHIHOM Y MHIUBUAYAIbHOI
paboThI;



BbIOMpATh TEeMAaTUKy M METOIbl COBMECTHBIX HEICTBUII C YYETOM OOIIMX
MHTEPEeCOB ¥ BO3MOKHOCTENM KaskKIOro 4jieHa KOJIJIEKTUBA;

MPUHMMATh L@  COBMECTHOM  HeSITe/JbHOCTM, OpraHM3OBbIBATh U
KOODAMHMPOBATh OEMCTBUS IO €€ IOCTVDKEHMIO: COCTAaBJISITh IUIAH IeCTBUIA,
pacIipefiesiITb POJIM C YYETOM MHEHMII YUYACTHMKOB, OOCYKIATb Pe3yJIbTaThbl
COBMECTHOV paboThI;

OIIeHMBaTh Ka4eCTBO CBOEro BKJIAJa M KaKAOr0 y4yaCTHMKA KOMAaHIbl B OOIIMI
pe3yJibTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBbIE IIPOEKTbI, OIEHMBATb WUIOEeM C TO3ULUM HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUUECKONM 3HAUMMOCTH;

OCYIIIECTB/ISITb ~ TIO3UTUMBHOE  CTpaTerMuyeckoe IIOBeleHMe B  PasIMUHbIX
CUTYAIUSX, IIPOSIBJISITH TBOPUYECTBO M BOOOpaskeHye, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHUBEpCA/IbHbIE YUeOHbIE IeICTBUS

CamoopraHmusanms:

CaMOCTOSITEJIbHO OCYILIECTB/ISITh IO3HABATE/JbHYIO [IeSITeJbHOCTh B 00JIaCTU
GU3MKM ¥ aCTPOHOMMM, BBISIBJIATH IIPOOJEMbI, CTaBUTb M (HOPMYJIMPOBATH
COOCTBEHHbIE 3a0aul;

CaMOCTOSITEJIbHO COCTABJIATH IJIAaH PeIleH)s] paCUETHBIX M KaUeCTBEHHBIX 3a/1aY,
IJIaH BBINOJHEHMSI IPaKTMUYECKOM pPaboThl C YUYETOM MMEIOIIMXCS PecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEN U MTPeAIIOUTEHI;

IaBaTh OIIEHKY HOBBIM CUTYaIIMSIM;

pacIpsITh paMKM YYeOHOrO IIpeiMeTa Ha OCHOBE JIMYHBIX ITPEATIOUTEHNIA;

IejaTb OCO3HAaHHBIM BBIOOpP, AaprymMeHTMpPOBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTbD 3a pellleHNe;

OIIEHMBATh ITPMOOPETEHHDIN OIIBIT;

CIIOCOOCTBOBATh (POPMIUPOBAHMIO U TIPOSIBJIEHUIO SPYAUIIMM B 0067aCT (PU3UKH,
ITIOCTOSIHHO TOBBIIIATh CBOV 0OPa30BaTeIbHBIN U KYJIbTYPHbBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAIbHbBIA MHTE/IJIEKT:

IaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTMBBI B HeSITe/bHOCTb,
OIIEHMBATh COOTBETCTBIE Pe3yJIbTaTOB IIeJISIM;

BJIaJIeTh HaBbIKAMM TO3HABATEJbHON pedJieKCUM KaK OCO3HAHMSI COBEPIIIAEMbIX
IEeVICTBUI ¥ MBICJIUTEJIbHBIX IIPOIIECCOB, X Pe3y/IbTaTOB M OCHOBAaHMIA;

MCIIOJIb30BaTh IMPUEMBI peduieKcuu IJjis1 OLIEHKM CUTYalluu, BbIOOpa BEpPHOIO
pelLleHNs;

YyMETb OIIEHMBATh PUCKM ¥ CBOEBPEMEHHO IIPMHMMATDL peIIeHusI IO WUX
CHIKEHUIO;

IPYHMMATh MOTMBBI M apryMeHTbl [OPYIMX IIpM aHaJIu3e pe3ysIbTaTOB
nesiTeJIbHOCTY;

MIPMHUMATh Ce0s1, TOHMMasi CBOM HEIOCTATKM U JOCTOMHCTBA;



MPMHMMATh MOTMBBI M apryMeHTbl [OpPYIMX IIpM aHaJIu3e pe3ysIbTaTOB
nesITeTbHOCTH;

MpM3HABATh CBOE IIPaBO U MPaBO APYTUX Ha OIIMOKMN.

B mporecce mocTikeHUs IMUHOCTHBIX Pe3y/IbTaTOB OCBOEHMSI IPOrpaMMbl IO
busuke Ji1 YPOBHSI CpemHero o6Ilero o0Opa3oBaHMSI Y  OOYYarOIIMXCS
COBEpIIIEHCTBYETCS SMOLMOHATbHbIN MHTEJIJIEKT, TIpeIioaraoImn
copMMpPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIbHOE
COCTOSIHIE, BUIETb HaIpaBJIeHMsI Pa3BUTUSI COOCTBEHHON IMOLIMOHAIbHOM Cdephl,
OBITb YBEPEHHBIM B cebe;

CaMOperyaMpoBaHusl, BK/IIOYAIOIIEIO CAMOKOHTPOJb, YMeHMe IIPMHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeleHMe, CIIOCOOHOCTb amalTHpOBaThCsl K
SMOLIMOHA/IbHBIM M3MEHEHMSIM U IIPOSIBJIITH TMOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHE) MOTMBAllMM, BKIIOUAIOIIEN CTpPeMJIeHMe K IOCTVDKEHUIO LIeJU U
yCIlexy, ONTMMM3M, MHULMATUBHOCTb, YMEHME [IeMCTBOBAaTh MCXOOS U3 CBOMX
BO3MOJXXHOCTEI;

SMITATUM, BKIIOYAIOIIEN CIIOCOOHOCTb ITOHMMATh 3MOIIMOHAIBHOE COCTOSIHME
OpYIUX, VYUYUTBIBATb €ro IIpM OCYIIeCTBJeHUM OOIlleHNUs, CIIOCOOHOCTh K
COYYBCTBMIO ¥ COIEPEKUBAHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTDb BBICTPaUBAaThb OTHOIIEHUS C
OPYTUMM JIIOAbMM, 3a00TUTHCS, TPOSIBJISITh MHTEPEC U pa3peliaTb KOHQIMUKTEI.

ITPEAIMETHBIE PE3YJIbTATbI

K xoniry o6yuennst B 10 Kiacce nmpeaMeTHble pe3yybTaTbl HA 0a30BOM YpPOBHE
IOOJIKHBI OTPaykaTb COPMMUPOBAHHOCTD Y OOYYAIOIIVXCST YMEHWI:

IeMOHCTPUpPOBAaTb Ha IpuMepax pojab UM MecTo GUsMKU B (GOPMUPOBAHUU
COBpEMEHHOJ) Hay4YyHOM KapTUMHbI MMpa, B Pa3sBUTUM COBPEMEHHON TEXHUKU WU
TEXHOJIOTUM, B IPAKTUUECKON AeITeIbHOCTHU JIIOIEN;

VUUTBHIBATh TPAHUILI IIPUMMEHEHMSI M3YYEHHbIX (OU3NUECKUX MOIEIeN:
MaTepuaabHasl TOUKa, MHePIMaIbHAs CUCTeMA OTCUYETA, aOCOIIOTHO TBEPJIOE TEJIO,
MIleasbHbIN ra3, MOJE/M CTPOEHUS Tra30oB, SKUAKOCTEN U TBEPHBIX TeJ, TOUEUHBIN
9JIEKTPUUECKUN 3apsi IIpy pellieHny Gusnyecknux 3aiay;

pacriosHaBaThb (u3nyeckue siBJeHUs (MPOLIECChI) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHMKM, MOJIEKYISIPHO-KMHETUUECKOM TeOpuM CTPOEHMSI BeIlecTBa U
9JIEKTPOAMHAMMKI: paBHOMEPHOE ¥ paBHOYCKOPEHHOEe MPSIMOJIMHETHOE IBIKEHMe,
CcBOOOIHOE TaJieHNne TeJjl, IBVKEHME IO OKPYKHOCTM, MHEepIIMs, B3aMMOIEeNCTBIE
tes1, nuddysusi, 6pOyHOBCKOE ABIKEHME, CTPOEeHME KUIKOCTEN U TBEPIBIX Tel,
M3MeHeHMe oObEéMa TeJl MpyU HarpeBaHMM (OXJIAKIEHWUM), TEIVIOBOE paBHOBECHE,
McrlapeHyue, KOHAEeHcalus, IJIaBjJeHMe, KPUCTAIM3alysl, KUIIeHMe, BJIAKHOCTb
BO34yXa, MOBBIIIEHNE HABJIEHMS rasa Ipy ero HarpeBaHuMM B 3aKPbITOM COCYE,



CBSI3b MEXKIY IapaMeTpaMy COCTOSIHMS ra3a B M3OMpolleccax, JIeKTpu3alus Tel,
B3aMIMOJIEMICTBIME 3aPSIIOB;

ONMCHIBATh MeXaHMUeCKOe MBVOKEHMe, WCIIONb3ys (Gu3ndecKue BeJIMUMHbI:
KOOpAuHaTa, IyTh, IlepeMellleHNe, CKOPOCThb, YCKOpeHMe, Macca Teja, CuUja,
MMITYJIbC TeJla, KMHeTHu4YecKkas SHeprusi, MoTeHIMa/lbHas SHEPrusl, MexXaHuuecKasi
pabora, MexaHMYeCKas MOIIIHOCTb; IIPM OIMCAHMM TMPABUJIBHO TPaKTOBATb
buUsMUeCKMii CMBICJT MCIIOJb3YEMbIX BeIMUMH, MX OOO3HAUEHUS U eOVHMUIILI,
HaxXoAuUTbh (OPMYJIbI, CBSI3bIBAIOIIME NAHHYI0 QU3NYECKYIO BEJIMUUHY C IPYTUMMU
BeJIMUMHAMU;

OIMCBhIBAaTh M3yUEeHHbIE TEIUIOBbIEe CBOMCTBA TeJ W TEIJIOBbIe SIBJIEHMSI,
UCIIONIb3YsT (U3NUeCKue BeIMUYMHBIL: [JaBjieHue Tasa, TeMIlepaTypa, CpemHsis
KMHETUYeCKasi SHEePrusl XaOTMUECKOTO IBVIKEHMSI MOJIEKYJI, CpeaHeKBaApaTNIHasI
CKOPOCTb MOJIEKYJI, KOJIMUECTBO TEIJIOTbI, BHYTPEHHSISI SHeprus, paboTra rasa,
KO3 GUIIMEHT TI0JIESHOTO [IeMCTBMSI TEeIUVIOBOI'O OBUTATesIs; IpU  OIMCAaHUU
MPaBWJIbHO TPAKTOBaThb (PU3MUECKUIM CMBICJT MCIIOJb3YEMbIX BEJIUUMH, WUX
0003HAUeHMST ¥ eOUMHUIIBI, HaXOOuUTh (GOPMYJIbI, CBSI3bIBAIOIINME TAaHHYIO
busMUeCcKyIOo BeJIMUNHY C OPYTMMU BeJIMUIMHAM;

OIMCBIBAThb M3yYEHHbIE 3JIEKTpPUUYECKME CBOMCTBA BEIIECTBA U 3JI€KTpUUECKUE
siBJIeHMSI (TIPOIIEeCChI), UCIIOJb3ysl (U3NUYeCKMe BeIMUMHBI: 3JIEKTPUYECKUIA 3apsi,
9JIEKTPUUECKOe I10JjIe, HAIMPSXKEHHOCTD I10JIs1, IMTOTEeHIIMa, Pa3HOCTh MMOTEHIIMAJIOB;
MpM  OMMCAHUM TPABMJIBHO TPaKTOBaTh (PU3NUYECKUIN CMBIC MCIIOIb3YEMbIX
BeJIMUMH, MX OOO3HAUEHMS] M eOVHMUIIbI; YKa3bIBaTb (POpPMYJIbI, CBSI3bIBAIOIIIME
OaHHYI0 GU3NUYECKYIO BeJIMUMHY C APYTUMU BeJIMUMHAMU;

aHAIM3MPOBaTh (GuU3NYeCcKMe IIPOLeCChl U SIBJIEHUS, MCIOJIb3ys (u3MuecKkue
3aKOHBI ¥ MIPUHIUIIBI: 3aKOH BceMupHOro Tsarotenus, I, I u III 3akonbr HbioTOHa,
3aKOH COXpaHEeHMSI MeXaHMYEeCKOW OSHEepPruy, 3aKOH COXpaHEHMs] WMITYJIbCa,
MPUHLINIT CYTepIIO3ULIMMU CWUJI, TIPUHIIAI PABHOIPABUSI MHEPHUAIbHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPMIO CTPOEHMSI BeIleCTBa, Tra30Bblie
3aKOHBI, CBSI3b CpeHel KMHETUYECKOV SHEPTUM TeIVIOBOTO OBVKEHMSI MOJIEKYJI C
abCOJIIOTHOM TeMIIepaTypoii, MEPBbIN1 3aKOH TEPMOAMHAMMKM, 3aKOH COXpPaHEHMS
JIEKTPUYECKOro 3apsma, 3akoH KysioHa, IpM 3TOM pasauMyaTh CJIOBECHYIO
dbopMYIMPOBKY 3aKOHA, €0 MaTeMaTMueCcKOoe BbIpaskeHUe U YCJIOBUS (IpaHMIIbI,
0671aCTN) IPUMEHUMOCTMH;

OOBSICHSITh OCHOBHBIE TIPUMHIIUIIBI EMCTBUSI MAlllMH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3jnMyaTh yCJIOBUS X 6€30IMacHOTO MCIOJIb30BaHMs B TTIOBCETHEBHON
SKU3HMU;

BBITIOJTHATD  OKCIIEPMMEHTbI IO MCCIEeNOBaHMIO (QU3MUECKUX SBJIEHUN U
MPOLIECCOB C MCIIOJIb30BaHMEM IIPSIMbIX UM KOCBEHHbIX WM3MEpeHMit, IpPU ITOM
dbopmynampoBaTh IpoOJIeMy/3agauyy ¥ TUIIOTE3y YYeOHOro SKCIepPUMEHTa,



cobupaTh YCTAHOBKY M3 TPEIJIOKEHHOTO OOOPYIOBaHMS, IMPOBOAUTDL OIBIT U
dbopmyIMpoBaTh BbIBOIbI;

OCYIIECTBJISITh TIPSIMbIE M KOCBEHHbIEe M3MepeHMs] (GU3UUEeCKUX BEJNUMH, TIPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MepeHMs] M MCIIOJb30BaThb M3BECTHbIE
METO[IbI OLIEHKM IO PEITHOCTEN U3MepeHU;

MCC/IeIOBAaTh  3aBMCUMMOCTM ~ MeXOy  Qusnmdyeckumy  BeMUMHAMM — C
MCIIOJIb30BAaHMEM TIPSIMbIX M3MEpeHMM, TpPY 3TOM KOHCTPYMPOBATh YCTaHOBKY,
buUKCUpOBaTh PpPe3ysbTaThl TOJYUYEHHON 3aBUCUMMOCTY (U3NUYECKUX BEJMUYMH B
BuJe Tabauil 1 rpadMKOB, IeJIaTh BBIBOMIBI 10 PE3YJIbTaTaM MCC/IeIOBAHMS;

cobsiroaTh IMpaBwia 6e30MacHOro Tpynaa Ipu IMPOBEIEeHUM UCCIeNOBaHMII B
paMKax y4yeOHOro OSKCIIepMMEHTa, YueOHO-MCCIeA0BaTebCKOM ¥ ITPOEKTHOM
IesITeTbHOCTY C MCIOJIb30BaHMEM M3MEPUTEIbHBIX YCTPOMCTB U JIaOOpaTOPHOTO
0060pyIOBaHMS;

pelaTh pacuéTHbIE 3aJauy C SIBHO 3alaHHOM (PU3MUeCcKOi MOJEeIbIO, UCIIOIb3YSI
busMyeckye 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/auM BbIOMPATh
busmMUecKylo Monelb, BbIAEISTh (QuU3MUeCKMe BeJIUMUYMHbBI U (OPMYJIbI,
HeoOXoAyMble IJIS1 €€ pellleHMs], MPOBOIUTh PACUYEThI U OIEHUBATh PEabHOCTD
MTOJTYYE€HHOT'O 3HaUeHMs GU3UIECKON BEeJIMUMHBI;

pelaTh KaueCTBEHHbIE 3a[laul: BBICTPAMBATh JIOTMUYECKM HEMPOTUBOPEUYMBYIO
I[ETIOYKY PACCYKIEHMII C OMNOpOM Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
dbusmueckye sIBJI€HUS;

MCIIOJIb30BaTh MPU pellleHn yueOHBIX 3a/lad COBpeMeHHble MH(pOpMaIIOHHbIE
TEXHOJIOTUM IJIS1 TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALIMM U TIPEICTaBIEHUS
yueOHOM M HayYHO-TIOMYJISIpHOM WMHMOpMaLUM, IIOJYyYeHHOM M3 PasIMyHbIX
MCTOYHMKOB, KPUTUUECKM aHAJIM3MPOBATh MTOTydYaeMyio MH(opMaIinio;

MIPUBOIUTD TMPUMeEPBI BKJIAAa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pasBuUTME HAyKM, OOBSICHEHME IIPOLIECCOB OKPY)KAIOIIero Mupa, B pasBUTHE
TEXHUKU Y TEXHOJIOTU;

MCIIOJIb30BaThb TeopeTuuyeckue 3HaHus Mo ¢u3MKe B MOBCEIHEBHOM KMU3HU JIJIS
obecrieueHunst 6e30IMMaCHOCTM TMPU OOpalieHnu C TpubopaMmu M TEXHUIECKUMMU
YCTPOMCTBaMM, AJIS COXpAaHEHMs 3[IOPOBbSl U COOJIOIEHMST HOPM 3KOJIOTUYECKOTO
MTOBEJIeHNS B OKPY’KalOILIeii Cpefie;

paboraTb B TpyIlle C BbHIIOJHEHMEM pa3IMUHBIX COIMAIbHBIX PpOJIEH,
IJIAaHMPOBATh PabOTy TPYIIIbI, PAIMOHAJIBHO pacIpeesiaTh OOS3aHHOCTU W
IJIAaHMPOBATh IESITeJIbHOCTb B HECTAaHAAPTHBIX CUTYAIMSIX, aeKBAaTHO OII€HMBATb
BKJIaJI KasKAOTO M3 YUYACTHMKOB I'PYIINbI B pellleH e pacCMaTpUBaeMO IMpO6IIeMBbI.

K kon1y o6yuyenust B 11 Kiacce npeaMeTHble pe3yJbTaThl Ha 6a30BOM YpOBHE
IOJKHBI OTpaykaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIVXCST YMEHWIA:



IEeMOHCTPUpPOBaTb Ha IpuMepax pojab UM MecTo GUsUKUM B (GOPMUPOBAHUU
COBpEMEHHO) Hay4yHOM KapTMHbI MMpaA, B PA3BUTUM COBPEMEHHON TEXHUKU WU
TEXHOJIOTUM, B IPAKTUYECKOM IeSTeJIbHOCTU JIIONEN, IeJIOCTHOCTh M €IVHCTBO
dbusmueckom KapTMHbI MUPa;

YUUTBIBATh I'PAHUILIbI IIPMMEHEHMS] M3YUEHHBIX (U3UUECKUX MOJIeIeN: TOUeUHbIN
9JIEKTPUYUECKUI 3apsf, JIyd CBETa, TOUEUHBbIM MCTOUHMK CBETa, SIepHas MOJejb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO SIIpa Py pelieHny Gu3ndeckux 3a1ady;

pacrio3sHaBaThb (u3nyeckue siBJeHUs (IIPOLIECChI) M OOBSICHATH MX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKIM M KBAHTOBOU (DU3UKU: 3JIEKTpUUEcKast IIPOBOAVMOCTb,
TeIJIOBOE, CBETOBOE, XMMMYECKOe, MarHUTHOEe [IEeMCTBUS TOKa, B3aMMOMIENCTBME
MarHuTOB, JJIEKTPOMAarHMTHasi WMHAYKIOMS, IEeMCTBME€ MAarHUTHOIO TIOJST Ha
MMPOBOJHMK C TOKOM M IBVKYILIMMCS 3apsifi, SJIEKTPOMAarHUTHbIE KOJeOaHusT U
BOJIHBI, TPSIMOJIMHEITHOE pacCIpOCTpaHeHMe CBeTa, OTpakeHue, ITIpeIOMJIEHMeE,
uHTepdepeHius, audpakimus U HOoJASIpU3alMs CBeTa, JUCIIEpPCUs CBeTa,
doroanexkTpuueckuin 3pdexrt (potoaddeKT), cBeTOBOE MaBJjieHMe, BO3HUMKHOBEHME
JIMHEMYaTOro CIIeKTpa aToMa BOJOpOHa, €eCTeCTBeHHass M MCKYCCTBEHHas

PaiiOaKTUBHOCTD;
OIMCBhIBAaTh M3y4YeHHbIE CBOJICTBA BelllecTBa (9JIEKTpUUYECKME, MarHUTHbBIE,
OITUYECKME, 37IEKTPUUYECKYIO MIPOBOJIMMOCTb pa3IMYHBIX cpen) "

9JIEKTPOMAarHUTHbIEe SIBJeHMS (IIPOLIeCChl), MCIIOIb3YS (GU3MUECKME BeIMUMHBI:
JIEKTPUYECKUI 3apsifi, CMJIa TOKa, 3JEKTPUYECKOe HaIpsKeHue, 3JIEKTPUUYecKoe
COMIPOTMBJIEHNE, PA3HOCTb IMOTEHIMAIOB, 3JEKTPOABIDKYILAS CUIa, paboTa TOKa,
MHIOYKIMS MAarHUMTHOIO II0JIsA, cuyia Ammepa, cwia JlopeHlia, MHIYKTUBHOCTD
KaTYIIKM, SHEPrusl 3JIEKTPUMUECKOI'O M MAarHMTHOI'O TIIOJIeH, MEepuoAd, M YacToTa
KojiebaHuii B KoOJjiebaTeIbHOM KOHTYpe, 3apsi M Cujia TOKa B IIpolecce
rapMOHMYECKMX 3JIEKTPOMAarHUTHBIX KoyieOGaHuii, (GOKYCHOe pacCTOsSHue U
ONTMYECKasl Cuja JIMH3bI, NPU OIMCAHMU IPAaBUJIBHO TPAKTOBAaTh (U3MUUECKUIA
CMBICJT MCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAUYEeHMS] ¥ EeIMHMUIIbI, YKa3bIBaTh
dbopmysibl, CBsI3bIBAlOIIME [AAHHYIO (QU3NMUECKYI0 BeJIUYMHY C JIpPYTrUMU
BeJIMUMHAMUY;

ONMCBhIBATh M3y4YEHHbIE KBAHTOBbIE SIBJIEHMSI U IPOIIECCHI, MCIIOJIb3Ys
dusuUecKmue BeMYMHBI: CKOPOCTh 3J€KTPOMArHMTHBIX BOJIH, IJIMHA BOJIHBI U
YyacTOTa CBETa, SHePrusl ¥ UMITYyJIbC (OTOHA, ITepUO TOTypacianga, SHEPIUSI CBSI3U
aQTOMHBIX SIIE€p, IPY OMMCAHUM IMPaBWIbHO TPAKTOBAaTh (OU3MUECKUIA CMbICI
MICIIOJIb3YEMbIX BEJIMUMH, UMX OOO3HAUEHMS M €IMHMIIbI, YKa3bIBaTb (HOPMYIIbI,
CBSI3BIBAIOINIME [JAHHYIO (QU3NYECKYI0 BeJIMYMHY C JOPYTMMM  BeJIMYMHAMY,
BBIUMCJISITD 3HaUeHye GU3NIeCKOii BeJIMUMHBI;

aHA/IM3UPOBATh (PuU3MUYeCcKyue IPOLIeCChl M SIBJEHMS, MCIOJIb3ys (GU3MUECKUe
3aKOHBI ¥ MPUHIMUIBL: 3aKOH OMa, 3aKOHBI ITOC/IeIOBATEIbHOTO U Mapaljie IbHOTO



coegVHEHMsT IIPOBOJHMKOB, 3aKOH JIskoyns-JleHIla, 3aKOH 3J€KTPOMAarHUTHOM
MHIYKIMM, 3aKOH TPSIMOJIMHEMHOTO PaclpOCTPaHEeHMsT CBETa, 3aKOHbI OTPasKeHMS
CBeTa, 3aKOHbBI IIPEJIOMJIEHMSI CBETa, YpaBHEHMe OMHINTeNHa I ¢orodddexTa,
3aKOH COXPaHEHMs] SHepruu, 3aKOH COXPaHEeHMS MMITYJIbCAa, 3aKOH COXpPaHEeHMs
9JIEKTPUYECKOrO 3apsiia, 3aKOH COXpaHeHMs MacCOBOI'O 4MciIa, MOCTyJaThl bopa,
3aKOH PaAM0aKTMBHOTO pacriajia, IIpy 3TOM pas3jndaTh CJI0BECHYIO GOPMYIMPOBKY
3aKOHA, €ero MaTreMaTuyeckoe BbIpaskeHMe U YCIoBUSI (TpaHuUIlbl, 00J1IaCTH)
MIPUMEHUMOCTY;

ompenesaTh HallpaBjeHle BEKTOpa MHIYKIMM MarHUTHOTIO ITOJISI MIPOBOJHMKA C
TOKOM, cujibl AMmnepa u cuiibl JIopeHiia;

CTPOUTDb U OIMCHIBATh M300paskeHNe, CO3maBaeMoe IVIOCKMM 3epKajioM, TOHKOM
JIMH3011;

BBITIOJIHSTD OKCIIEPMMEHTBI 110 MCCIEeIOBAaHMIO (U3NYECKUX SBJEHUN U
MIPOIIECCOB C MCIOJIb30BAaHMEM IIPSIMBIX M KOCBEHHBIX WM3MEPEHWUil: IIPU ITOM
dbopMyaMpoBaTh MpoOJieMy/3amady ¥ TUIIOTe3y YuyeOHOro 9SKCIIepUMEHTa,
cobupaTh YCTAHOBKY W3 TIPEeAJIOKEHHOTO OOOpYIOBaHMS, ITPOBOAUTH OIIBIT U
dbopmyIMpoBaTh BbIBOIbI;

OCYIIECTBJISTh IIPSIMbIe M KOCBEHHbIE M3MepeHMSI (U3UYECKUX BEJMYMH, TP
5TOM BbIOMPATh ONTUMAJIbHBI CIIOCOO M3MEpeHMSI M MCIIO/JIb30BaTh M3BECTHbIE
METO/IbI OLIEHKM IOT'PEITHOCTEN U3MePEeHMIT;

MCCJIEIOBATh 3aBUCUMOCTY (PU3NMUYECKUX BEJIMYMH C MCIIOIb30BAHMEM ITPSIMbIX
M3MEepeHuI: TpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (MKCHUPOBATH PE3YJIbTAThI
MTOJTYYEHHOM 3aBUCUMOCTU (PU3MUYECKMX BeJMYMH B Buae Tabauil U IpaduKoB,
IeJiaTh BIBOJIBI ITO pe3yJIbTaTaM MCCIeIOBaHMSI;

cobmonaTh MmpaBwia 0e30MacHOro Tpyda IIpM IPOBEOEeHMM MCCAeOOBAHUI B
paMKax y4yeOHOro BJKCIIepMMEHTa, YueOHO-MCCIeA0BaTebCKOM ¥ ITPOEKTHOM
OeITeJIbHOCTY C MCIOJIb30BaHMEM M3MEPUTEIbHBIX YCTPOMCTB U JIaOOpaTOPHOIrO
060pyIOBaHMS;

pelaTh pacuéTHbIe 3a7auy C SIBHO 3alaHHOM (U3MUECKOM MOJEJIbIO, UCIIOIb3YS
dbusmyecKkme 3aKOHBI ¥ MPUHIAIIBI, HA OCHOBE aHajIM3a YCJIOBUS 3a/1auy BbIOMpPATh
busmMUecKylo Moneldb, BbIAETSATh (QuU3MUeCKMe BeJIUMYMHbBI U (OPMYJIbI,
HeoOXoAyuMble OJIS1 €€ pellleHMs], IMPOBOIUTh PACUYETHI U OILIEHUBATh PEaJbHOCTD
ITOJTYYEHHOI'0 3HaUYeHMsT (PU3MUECKON BeJIMUMHBI;

pelaTh KaueCTBEHHbIE 3a/lauM: BbICTPAMBATh JIOTMYECKM HEMPOTUBOPEUYMBYIO
IIEIIOYKY PAaCCYKIEHMII C OIMOpOM Ha M3y4YyeHHble 3aKOHbI, 3aKOHOMEpPHOCTU W
dbusmuIecKue SIBJIeHNS;

MCIIOJIb30BaTh MPU pelleHu YyueOHbIX 3ajlauy COBpeMeHHble MH(POpPMalYIOHHbIE
TEeXHOJIOTUM IJIs1 TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIIpETAlM U IIpeACTaBIeHNs



yueOHOM ¥ HayYHO-TIOMYJISIpHOM WMHMOpMaLuM, IIOJYyYeHHOM M3 PasIMyHbIX
MCTOYHMKOB, KPUTUUECKM aHAJIM3MPOBATh MOTydYaeMyio MH(OpMaIinio;

OOBSICHITH TIPUHIIUIIBI AEMCTBUS MaIllMH, TIPMOOPOB U TEXHUUECKUX YCTPOMCTB,
pasamMuaTh yCIOBUS X 6E30MacCHOr0 MCIO/Ib30BaHMS B TOBCETHEBHOM JKU3HM;

MIPUBOAUTD MPUMEPHI BKJIAAA POCCUMCKUX U 3apyOEXKHBIX YUEHBIX-(PU3NKOB B
pasBUTHE HAYKM, B OOBSICHEHME IIPOLIECCOB OKPY’KAIOIIEro Mupa, B pas3sBUTHE
TEeXHUKU U TEXHOJIOTHIA;

MCIIOJIb30BaThb TeopeTuuyeckue 3HaHus Mo ¢u3MKe B MOBCEIHEBHOM KMU3HU JIJIS
obecrieyeHnst 6e30MaCHOCTM TpM OOpaIlleHUM C MPUOOpaMyu U TEeXHUUYECKUMMU
YCTpOMCTBaMM, AJIs COXpaHEHUs 3[0POBbSl U COOIOEHMST HOPM 3KOJIOTUUYECKOTO
TTIOBeZIeHMST B OKPY>KAIOIIEN Cpele;

paboTaTb B TpYyMIe C BbIIOJHEHMEM Pa3JINMYHBIX COLMAIbHBIX POJIEN,
IJIAaHMPOBATh pPabOTy TPYIIIbI, PAIMOHAJBHO pacIpeesiaTb OOS3aHHOCTU W
MJIAHMPOBATDb JIeSITEIbHOCTb B HECTAHAAPTHBIX CUTYAIUSIX, afeKBATHO OILEHMBAThb
BKJIaJI KasKAOTO M3 YUYACTHMKOB I'PYIINbI B pellleH e pacCMaTpPUBaeMON IMpOOIIeMBbI.



TEMATUYECKOE ITJTAHUPOBAHUE

10 KJIACC
Ne KonunuecTBo yacoB DJIeKTPOHHBIE
/i HaumeHnoBaHMe pa3aesioB M TeM IPOrpaMMbI B Koutpo- | ITpakTn- (umudpoBbie)
CETO | bHBIe | ueckme o0pasoBaTe/IbHbIE
pab6oTbl | padoThl | PeCypChbl
Pasgen 1. PUU3UKA 1 METOJbI HAYYHOTI' O ITO3HAHU A
1.1 | ®usuka 1 MeTOIbI HAYUHOT'O [TO3HAHUS 2 Bubmorexa HOK
' AAbL Ay https://m.edsoo.ru/7f41bf72
Wroro no pasneny 2
Paspen 2. MEXAHUKA
bubmoreka HOK
2.1 | Rumemamixa 5 1 https://m.edsoo.ru/7f41bf72
bubmoreka LIOK
2.2 | lnnamka 7 https://m.edsoo.ru/7f41bf72
bubmmoreka LIOK
2.3 | 3aKOHbBI COXpaHeHMsI B MeXaHUKe 6 1 1 https:/m.edsoo.ru/7fA1bf72
Wtoro no paspeny 18
Pasgen 3. MOJIEKVJIAPHAY ®V3UKA U TEPMOJNMHAMUKA
3.1 | OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOV TeOpUI 9 1 Bubmmorexa IIOK
' YD P https://m.edsoo.ru/7f41bf72
bubmoreka HIOK
3.2 | OcHOBBI TepMOIVMHAMUKMI 10 1 https:/m.edsoo.ru/7f41bf72
3.3 | Arperatable cocTosgHMd BelecTsa. Ma3oBble repexobl 5 Bu6mrorexa HOK
' P HecTsa. pexon https://m.edsoo.ru/7f41bf72
Utoro o paspeny 24



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

Pasgen 4. 9JIEKTPOIVHAMHUKA

4.1 | Onexrpocratuka 10 Eﬁggfﬁﬁ.eeﬁiiﬁ/7f4lbf7z
49 [ToCcTOSTHHBIN 37IeKTPUYECKIUI TOK. TOKM B pa3/IMIHBIX 12 bu6mmoteka IIOK

cpenax https://m.edsoo.ru/7f41bf72
Utoro o pasneny 22
Pe3epBHOe BpeMs 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

Ne KonunuecTBo yacoB DJ/IeKTPOHHBIE
W HaumeHnoBaHMe pasjesioB ¥ TeM HPOrpaMMbI B Kourpo- | IIpakTn- | (tMdposbIe)
cero JIBHbIC yecKue 06pa30BaTeJIbeIe
paboThl | paboThl | PECYPCHI
Pasgen 1. DJIEKTPOJINMHAMMUMKA
bu6 OK
1.1 | MarauTHoe 1noJjie. DJeKTpOMarHuTHast MHIYKLMS 11 2 3 h:tID::I; /:ilii-m 764197 ¢
Utoro o pasneny 11
Pasnen 2. KOJIEBAHUS 1 BOJIHBI
2.1 | MexaHunueckue 1 3JIeKTPOMarHuTHbIe KOJieOaHs 9 1 Bubmorexa HOK
| P https://m.edsoo.ru/7f41c97c
2.2 | MexaHnueckue " 3JIeKTPOMarHMTHbIE BOJIHbBI 5 1 Bubmorexa HOK
| P https://m.edsoo.ru/7f41c97c
bubmoreka HOK
2.3 |0 10 3
K https://m.edsoo.ru/7f41c97c
Utoro no paspeny 24

Pasaen 3. OCHOBBI CITIEIIMAJIbHOY TEOPUU OTHOCUTEJIbHOCTU

3.1

OcHoBBI CHQHI/IEU'[I)HOIZ TeOpUN OTHOCUTEJIbHOCTU

4

1

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

Hroro no pasgeny

4



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

Paszgen 4. KBAHTOBAS ®V3KA

4.1 | DjemMeHTbl KBAHTOBOM OIITUKM 6 promioreia LOK
. https:/m.edsoo.ru/7f41c97c
bubmorexka LHOK
42 |C 4
TpOEHME aTOMa https://m.edsoo.ru/7f41c97c
bubmorexka LHOK
43 | A 5
TOMHOE€ SIIPO https://m.edsoo.ru/7f41c97c
Utoro o paspeny 15

Pasgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UNKHA

bubmoreka HOK

5.1 | D1emeHTbI aCTPOHOMMM U aCTPOPUIUKIA 7 1 hitps://m.edsoo.ru/7f41c97c

Utoro no paspeny 7

Paspen 6. OBOBIIAIOLIEE IIOBTOPEHUE

bubmoreka HOK
6.1 | O606 4 1
ODIHAIOMEE OBTOpEeHue https://m.edsoo.ru/7f41c97c
Utoro o pasneny 4
PesepBHOe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 7



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




ITOYPOYHOE ITN/TAHNPOBAHUE

10 KJIACC
DJIeKTpOHHBbIE IIM(PpPOBbIe
Tlara p umbp
oOpasoBaTe/IbHbIE
KonmnuecTBo yacoB U3YYEHUS
Ne pecypchbl
/ Tema ypoka
i
Konrpo- | [IpakTu-
Bcero | 1bHBIE yecKue
padoThl | padoThI
1 dusmuka — Hayka o npupoge. Hayunbie 1 bu6mmoteka LIJOK
MeTO/Ibl ITO3HAHMSI OKPY3KAIoIero Mmupa https://m.edsoo.ru/ff0c32e2
Posb 1 mecTo pusuku B GopMypoBaHUmM
9 . b . bopmvp 1 bubmoreka LIOK
COBpPEMEHHOV HayYHOM KapTUHbI MUpPa, B
P . Y P up ’ https:/m.edsoo.ru/ff0c33e6
MIPAKTUYECKOM OesTeIbHOCTY JIFOH e
MexaHnyeckoe IBMKEHMe.
OTHOCUTEIBHOCTh MEXaHNUYeCKOTO
3 I 1 bu6mmoreka HOK
BIoKeHus. [lepemertieHme, CKOpoCcThb
8 PENIETIEHIE, CKOPOCTD, | https://m.edsoo.ru/ff0c3508
yckopeHye. PaBHoMepHOe MpsSMOIHETHOe
IBVIKEHME
PaBHOYCKOpEHHOE ITPSIMOIMHENHOE
A 4 pC ) P Y 1 Bu6morexa LIOK
BiokeHne. CBoOomHOe mageHne. Y CKOpeHue
8 AHOE THad P https://m.edsoo.ru/ff0c372e
CBOOOIHOI'O MageHNs
5 IToaroroBKa K CTapTOBOM KOHTPOJIbHOM 1 bu6nmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e

pabore

https://m.edsoo.ru/ff0c3620

6 CTADTOBAT KOHTDOMEHAS pAGOTA bubmoreka LIOK
TapTOBas. KOHTPOJIbHAS T
P p P https://m.edsoo.ru/ff0c39cc
7 KpuposnuneitHoe nBuskeHue. [ BuskeHne bubmorexka LIOK
MaTepuaaIbHOM TOYKM 10 OKPYKHOCTU https://m.edsoo.ru/ff0c3ada
[TpuaLMn otHOCUTENbHOCTH [ anmmies.
3 I/Ip H I . bubmoreka LIOK
HeplLMaibHbIe cucTeMbl oTcueTa. [lepBbiin
prt p https://m.edsoo.ru/ff0c3be8
3akoH HbroTOHA
Macca Ttesna. Cuna. [TpuHUMII cyreprnosmuimm
9 B . Hp H ynep H bubmoreka LIOK
cwi1. Bropoit 3akod HeroToHa [1g
P . a https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOM TOUYKM
10 Tpernit 3akoH HpioTOHA 1151 MaTepuaabHbIX bu6bmmoteka IIOK
TOYEeK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BceMMpHOro TsiroteHust. Cuma bu6moreka LIOK
TspkecTu. [lepBas KocMuyeckasi CKOpOCTb https:/m.edsoo.ru/ff0c3d00
bubmmoreka LIOK
12 Cwiia yaopyroctu. 3akoH ['yvka. Bec tena
Py 4 https://m.edsoo.ru/ff0c3e18
Cuna tpeuus. Koapdbument tpeunsa. Cuia
N et P 5 b : P " Bu6moreka LIOK
IIPOTUBJICHUS IIPU IBVKEHUM TeJia B
P puA https://m.edsoo.ru/ff0c3£76
SKUIKOCTY MJIU rase
[TocTynarenpbHOE U BpalllaTe/IbHOE
14 IBVKEHME abCOJIIOTHO TBEPJIOrO TeJia. bu6mmoreka HOK

MomenTt cuibl. [Tneuo cuibl. YcinoBug
paBHOBECHS TBEPJIOTO TeJjia

https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

Nmmynbc MaTepuaabHOM TOYKM, CUCTEMBbI
MaTepuaabHbIX TOUYEK. VIMITyIbC CUJIBI.

bubmmoreka LIOK

15 3aKOH CcOxXpaHeHMs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
IBVDKEHME

y Pabota 1 MOIITHOCTD CIiIiIbI. Kunernueckast Bumiorexa LIOK
SHEeprus MaTepuaibHON T(i‘{KI/I. Teopema 06 hitps://m.edsoo.ru/ff0c4502
M3MEHEHUM KMHETUUECKOI SHEeprUn
[ToTenmanbHas sHeprus. [loTeHinaabHas

17 SHeprus yrpyro aedopmMmupoBaHHOM bu6moreka LIOK
npy>kuHbl. [loTeH1anbHasE 9Heprus Tesia https:/m.edsoo.ru/ff0c461a
BOJIM3M TTOBEPXHOCTH 3eMJIN
[ToTeHIMaIbHBIE ¥ HEIIOTEHIMATbHBIE CUJIBI.

. CBs13b pabOThI HeHOTeHI_U/IaiIbeIX CUJI C Bumiorexa LIOK
M3MEeHeHMEeM MeXaHNYeCKO SHeprun https://m.edsoo.r/F0CATSC
CUCTEMBI TeJI. 3aKOH COXPaHEeHMsI
MeXaHMYeCKOM SHEePrun
JlaboparopHas pabora «VcciaemoBaHue

19 CBSI3U pabOThI CUJIBI C M3SMEHEHNEM
MeXaHMUYeCKOM SHepruu Tejia Ha IpumMepe
PaCTSDKEHMs] PE3MHOBOTI'O SKI'yTa»

0 KonTposnbHast paboTa 1o teme Bumiorexa LIOK
«Kunematuka. [IHammka. 3aKOHbI https://m.edsoo.ru/ff0c4b74
COXpaHEeHMSI B MeXaHUKe»

21 | OcHOBHbIE TIOJIO’KEHUST MOJIEKYJISIPHO- bu6mmoteka LIOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

KMHETUYECKON Teopun. BpoyHoBckoe
nBuskeHue. Iuddysus

https://m.edsoo.ru/ff0c4dc2

XapaKTep ABVDKEHUS U BSaMMO,ZLefICTBMH

22 | vactuil BeriecTBa. Mopesu CTpOeHMs ra3os,
SKUAKOCTEN Y TBEPABIX TEJI

9% Macca monekys. KosmuecTBo BeliecTBa.
[TocTostHHass ABorazipo

94 TennoBoe paBHOBecue. TeMmepaTypa u e€
mnsMmepenne. lllkana temmnepatyp Llenbcus

95 Wpeanbubi ras B MKT. OcHoBHOe bu6moreka IOK
ypaBHeHre MKT https://m.edsoo.ru/ffOc4fde
Ab6comoTHas TemMIiepaTypa Kak Mepa

2% CpeIHel KMHEeTUYECKOM SHEPIUM IBVKEHUS bubmmoreka LIOK
MOJIeKyJl. Y paBHeHMe MeHeneeBa- https://m.edsoo.ru/ffO0c511e
KnamnenpoHa

27 3akoH [anbToHa. I'a30BbIe 3aKOHBI
JIabopaTopHas pabora «VcciemoBaHue

28 | 3aBUCHMMOCTM MeKIY IapaMeTpaMu
COCTOSIHUSI pa3pesKeHHOr'o ra3a»

99 N3zomnporiecchl B uaeaJgbHOM rase 1 ux bubmmoreka HOK
rpaduuecKkoe npeacraBiieHME https://m.edsoo.ru/ff0c570e
BuyTpeHHsS 5HEprus TepMogMHAMIYECKON

. bu6moreka IOK

30 | cucTreMsbl 1 CITOCOOBI €€ M3MEHEHMSI.

KosymmuecTBO TerioTsl 1 paboTta. BHyTpeHHsIsT

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

SHeprmda OJHOATOMHOI'O MaeaJIbHOIr'o ra3a

31 Bunp! Terionepenaun Bubmorexa OK
https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIJIOEMKOCTb BellleCTBa.
32 ngmquTBo TeIJIOThbI TP Tinonepenaqe. bubmorexa [IOK
. https:/m.edsoo.ru/ff0c5¢36
ApmabaTHbli IIpoLecc
%3 IIepBbIit 3aKOH TEPMOJIMHAMMUKI U €TO bu6bnmoreka LIOK
MIpUMeHEeHNe K M30Ipolieccam https://m.edsoo.ru/ff0c5efc
24 HeobpaTumocTh Ipol1ieccoB B MPUpPOIeE. bu6nanoreka [IOK
BTopoi 3akoH TepMoaMHAMUKNA https://m.edsoo.ru/ff0c6230
o [Tpunauymn genctus u KITI TenmoBoin bubmmoreka HOK
MalllMHbI https://m.edsoo.ru/ff0c600a
36 Lnkn Kapuo u ero KIT/
%7 OKoJIornuyecKkye npoojiemMbl
TeNJI0OHEePreTUKI
23 Oo6o061atonmit ypok « MoJiekyJisspHast bubmoreka IOK
dusmka. OCHOBBI TePMOIVHAMUKI» https://m.edsoo.ru/ff0c6938
KonTposnbHast paboTta 1o teme
39 <<MOJ'IpeKy115{pH§_${ dusuka. OCHOBBI bubmorexa LOK
https://m.edsoo.ru/ff0c6a50
TepMOAVHAMUKI »
40 ITapooGpasoBaHye ¥ KOHIeHCaLMs. bubmoreka IOK
Ucnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
41 ABCoIOTHAs ¥ OTHOCUTEIbHAS BJIASKHOCTD bubmmoreka LIOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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Bo3myxa. HachlllieHHbIN 1ap

https://m.edsoo.ru/ff0c64d8

TBepmoe Teno. Kpucrannmndyeckne u
aMmopdHbIe Tejia. AHU3OTPOINSI CBOMCTB

bubmoreka IOK

42 KpUCTA/UIOB. JKuiKye KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepuasIbl
43 [InaBaeHne u Kpuctaaausauys. Y gejbHas bubmmoreka HIOK
TeruioTta riaBjaeHusi. Cyommmariyst https:/m.edsoo.ru/ff0c6708
44 | YpaBHeHMe TEIUIOBOro OajaHca bubmorexa LOK
https://m.edsoo.ru/ff0c6820
45 OJieKTpuU3alus TeJl. DJIeKTPUUECKUN 3apsi. bu6namoreka [IOK
IIBa Buaa 3/IeKTpUUYECKUX 3aPsIIOB https://m.edsoo.ru/ff0cé6bcc
IIpoBOAHMKM, IVISJIEKTPUKA U
46 HOpJIYHI))lOBO,ILH]fKI/I. 3aKIO)H COXpaHeHUst bubmorexa [IOK
https://m.edsoo.ru/ff0cé6bcc
3JIEKTPUUECKOrOo 3apsiia
47 Bsaumopericrue 3apsimoB. 3akoH KysoHa. bubmmoreka LIOK
ToueuHbIN 3JIeKTPUIECKIIA 3aps], https:/m.edsoo.ru/ff0c6ce4
HarnpsiskEHHOCTb 371eKTPUUYECKOTO IOJIs.
48 Hpnl:lumn cynepnosmulfn 3JIEKTPUYECKUX bubmorexa [IOK
. . https://m.edsoo.ru/ff0c6df2
rioJieit. JIMHuM HaTIpsSKEHHOCTU
49 Pabota cuj 371eKTpoCTaTMueCcKoro moJis. bu6bmmoteka IIOK
ITorenuyuan. PasHOCTb MOTEHIIMAIOB https://m.edsoo.ru/ff0c6£00
IIpOBOAHMKM M OUDJIEKTPUKY B Bumiorexa LIOK
50 [ s;mekTpocTaTnyeckoMm IoJie.

IusnekTpuyecKasi IPOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OJieKTpoéMKOCThb. KoHmeHcaTop

bubmmoreka HOK
https://m.edsoo.ru/ff0c7126

52

OJIeKTPOEMKOCTD IJIOCKOTO KOHAeHCcaTopa.
OHeprus 3apsiKeHHOT'0 KOHAeHcaTopa

bubmoreka IOK
https://m.edsoo.ru/ff0c72c0

53

JIabopaTtopHas pabora "M3smepenne
3JIEKTPOEMKOCTHM KOHIeHcaTopa"

54

[TpuHIUIT DeiiCTBUS U IIPUMEHEHNe
KOHJIEHCAaTOPOB, KOIMMPOBAJIbHOI'O ariapara,
CTPYMHOI'O IIPUHTEPA. DJIEKTPOCTATUUECKAsI
3alIuTa. 3a3eMJIeHNe JIeKTPOIpuOOpOB

55

OJIEKTPUYECKUN TOK, YCIIOBUS €TI0
cyilectBoBanusl. [loctossHHbIN TOK. Cuta
tToka. Hanpspokenne. ConpoTuBiieHne. 3aKOH
Owma nj1s1 yyacTka 1enm

56

ITocnemoBaTebHOE, ITapalie/IbHOE,
CMellIaHHOe COeiHeHe IIPOBOJHMUKOB.
JIabopaTopHas pabora «V3yueHue
CMEIIIaHHOT'O COeIMHEHMST PE3UICTOPOB»

0.5

bu6moreka IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTD 3JIEKTPUYECKOT'O TOKA.
3akoH [I>xoyiis-JleHia

bubmmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa [1J1 TTOJTHOM (3aMKHYTOM)
seKTpuueckoi nemnu. KopoTkoe 3aMbikaHume.
JlabopaTtopHas pabora «Vsmepenne I]1C
MCTOYHMKA TOKA U €r0 BHYTPEHHEro

0.5

bubmmoreka LIOK
https://m.edsoo.ru/ffOc7ae0
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COTPOTUBJIEHNS»

OJIeKTPOHHAS ITPOBOAMMOCTD TBEPIBIX
MEeTaJUIOB. 3aBUCMMOCTb COIIPOTUBIIEHMST

59 METaJ/IJIOB OT TeMITepaTyphbl.
CBepxIpoBOAMMOCTD

60 OJIeKTpuUUeckuit ToK B Bakyyme. CBOMCTBa
9JIEKTPOHHBIX ITYYKOB
[ToympoBOgHMKM, X COOCTBEHHAS U

61 HpMI\ZGfH&H ipOBOL[I/IMOCTI). CBoicTBa p—n- Bubmorexa LOK

https://m.edsoo.ru/ff0c84ae
nepexopa. I[TosynpoBogHNKOBBIE TPUOOPHI
DJIEKTPUYECKMI TOK B pacTBOpax U
pacriaBax 3J1eKTPOJIMTOB.

62 DJIEKTPOJIUTHUYUECKAS AUCCOLMALINS. bubmoreka IOK
OJIEKTPOJIN3. DJIEKTPUIYECKIUIA TOK B ra3ax. https://m.edsoo.ru/ff0c82ba
CaMOCTOSITe/IbHBIN ¥ HECAMOCTOSITEIbHbIN
paspsia. Momnuust. [1nasma

63 O600611atonMit YpOoK « DJIEeKTPOAMHAMMKA» Bubmiorexa LIOK

https:/m.edsoo.ru/ff0c88be
KonTposnbHast paboTa 1o teme
«QyekTpocTaTtuka. ITocTossHHbBIN bu6moreka LIOK

64 .
9JIEKTPUYECKU TOK. TOKM B pas3/IMUHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»

65 PesepBHbIl ypok. O600IIAOIINIA YPOK TIO bu6/morteka IIOK

temam 10 kJacca

https://m.edsoo.ru/ffOc8f6¢c



https://m.edsoo.ru/ff0c84ae
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bubmmoreka LIOK

66 | toroBas KOHTpoJibHast paboTta 1 hitps://m.edsoo.ru/ff0c84ae
§7 e npaemmsecton npmmonomne, hames. |1 Buorexa LIOK

X HVKY Ge30MaCHOCTH https:/m.edsoo.ru/ff0c86fc
63 PesepBHbIl ypok. Q600611101 YPOK 10 1 bu6bnamoreka LIOK

temam 10 kiacca https://m.edsoo.ru/ff0c8c56
OBIIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

DJ1eKTpoHHbIe MG poBbIe

Harta
oOpasoBaTe/IbHbIE
KosinuecTBO 4acoB U3YYEHUS
N2 pecypchbl
/ Tema ypoka
" Konrpo- | [IpakTi-
Bcero | 1bHBIE | YecKue
paboThbl | padOTHI

ITocTOsIHHBIE MAarHUTBI U UX
B3aumMoercTeme. MaraurtHoe 1ojie. Bekrop

| MarHUTHOM MHAYKIMN. JIMHUM MarHUTHOM 1 bu6mmoreka IOK
MHAYKUMK. MarHMTHoe noJjie MpoBOJHMKA C https://m.edsoo.ru/ff0c9778
tokoM. OnbIT Opcrena. B3aumopeiictBue
MIPOBOJHMUKOB C TOKOM

9 JlabopaTtopHas pabora «V3yuenne | | bu6moreka LIOK
MarHMTHOT'O TOJISI KaTYIIKMU C TOKOM» https://m.edsoo.ru/ff0c98fe
IlelicTBME MAarHUTHOTO ITIOJISI HA IIPOBOIHMK C

3 tokoM. Cuita Ammnepa. JlabopaTopHasi paboTa 1 1 bu6nanoreka [IOK
«MccnepoBanne IeiCTBUSI TOCTOSTHHOIO https://m.edsoo.ru/ff0c9ac0
MarHmuTa Ha paMKy C TOKOM»
IlejicTBME MAarHUTHOTO ITOJISl Ha Bu6iorexa LIOK

4 IOBVDKYIIYIOCS 3apsbkeHHY10 yactuily. Cuiia 1

Jlopennia. Pabora cuiel Jlopenna

https://m.edsoo.ru/ff0c9df4
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bubmmoreka LIOK

5 IToaroroBka K BXOIHOM KOHTPOJILHOM paboTe hitps://m.edsoo.ru/ff0co8fe

6 BxonHast KoHTposibHas1 paboTta
OJiIeKTpoMaruuTHas MHAYKims. ITorok

. BeKTOpa MarHMTHOM MHAYyKiun. I1C
MHOYKIMA. 3aKOH 3JIEKTPOMarHuTHOMN
mHaykuuy apapes

3 JlaboparopHas pabora «VcciemoBaHue bu6bnnoreka [IOK
SIBJIEHUSI 3JIEKTPOMAarHMTHON MHIYKIIVM» https://m.edsoo.ru/ff0cal 50
NHOYyKTUBHOCTD. SIB/IeHMEe CAaMOVHIYKIIAMA.

9 O1C caMOMHIYKIIMKU. DHEPrUsI MAaTHUTHOTO bubmoreka IOK
MOJIS1 KATYIIKY C TOKOM. DJIeKTPOMarHuTHOE https://m.edsoo.ru/ffOca600
rnoJjie

10 O6o061atonmit ypok «MaramTHoe 1osJie. bubmoreka IOK
OJIEKTpOMarHUTHasI MHIYKLMSI» https://m.edsoo.ru/ffOcab82

1 KonTposnbHast pabota 1o teme «MarautHoe bu6bnanoreka [IOK
noJjie. DJeKTPOMarHUTHasT MHIYKLIMSI» https://m.edsoo.ru/ff0cad58
CBobOOgHbIE MeXaHMUeCcKue KojiebaHusl.

12 ["apMoHMueckue Koysiebanusi. Y paBHeHMe bu6bnanoreka [IOK
rapMoHMUYecKux Kosyiebanui. [IpeBpaiiieHne https://m.edsoo.ru/ff0caf06
SHeprumn
JlaboparopHas pabota «VcciaemoBaHue

13 3aBMCUMOCTHU TIepuo/ia MaJIbIX KOJie0aH

rpysa Ha HUTU OT OJIMHBI HUTU 1 MaCChbI



https://m.edsoo.ru/ff0c98fe
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rpysa»

Kosnie6atenbHbiit KOHTYpP. CBOOOIHbBIE
3JIeKTPOMAarHuTHbIEe KojiebaHusl B U eaIbHOM

14 5 A bu6mmoreka HOK
KoJsiebaTeIbHOM KOHTYpe. AHAJIOTUSI MEXIY
https://m.edsoo.ru/ff0cb820
MeXaHNYECKUMU U 3JIEKTPOMArHUTHBIMU
KOJIe0aHUSIMU
®opmysna ToMcoHa. 3aKOH COXpaHeHMS

15 6 bubmmoreka HOK

SHEPruM B UAEAIbHOM KOJjie0aTeIbHOM

https://m.edsoo.ru/ff0cb9c4
KOHTYype
IIpencraBieHnne o 3aTyXaloIINX KOJIeOaHMSIX.

16 Boiny>kmeHHbIE MeXaHMUYECKME KOJIeOaHMs. bubmmoreka LIOK
Pe3onaHc. BbiHy>XKIeHHBIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHBIE KOJIeOaHMsT
[Tepemennblit TOK. CMHYCOMIATbHBIN

17 repeMeHHbIN TOK. MOIITHOCTh ITepeMeHHOT O bu6mmoteka IIOK
TOKa. AMIUINTYIHOE U IeMCTBYIOIIEee https://m.edsoo.ru/ff0Ocbd34
3HAUeHMe CUJIbI TOKA M HaTIPSKEeHMST

13 Tpancdhopmarop. IIpousBoacTBo, repemaya u
IoTpebJIeHNe 3JIeKTPUUECKON SHEPT UM
Y CTpoiICTBO U MpaKTUUECKOe ITpUMeHeHe

19 bubmoreka IOK
9JIEKTPUUECKOTrO 3BOHKA, TeHepaTopa

. https://m.edsoo.ru/ff0cc324
IIepeMEeHHOr0 TOKa, JIMHUI 3JIEKTponepesad
20 OKOJIOrMYeCKye PUCKU IIPY IIPOU3BOACTBE

snekTposHeprun. KyabTypa ncIob30BaHms



https://m.edsoo.ru/ff0cb820
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9JIEKTPOSHEPTUM B ITOBCETHEBHOM JKU3HNU

MexaHnyecKkye BOJIHbI, YCIOBUS
pacrpoctpanenus. [lepuon. CkopocTb

bu6moreka IOK

21
pacrpoCTpaHeHusl U OJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHbie U MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTb 3ByKa. I'pOMKOCTb 3BYyKa. bu6mmoteka LIOK
Bricora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIEKTPOMarHuTHbIE BOJIHbI, X CBOVICTBA U bu6nanoreka [IOK
23
ckopocTb. [1Ikana 3/1eKTpOMarHuTHbIX BOJIH https://m.edsoo.ru/ff0ccfe0
94 [TpMHIUITBI pagMOCBSI3Y U TeJIEBUIEHMS.
PasButie cpencts cBsi3u. Pagyonokanyst
bubmmoreka LIOK
25 KonrponbHas pabora «Konebanust 1 BOJTHbI»
P P https://m.edsoo.ru/ff0cc6f8
[IpstMosMHENHOE pacIpoCTpaHEHME CBETa B
26 opo OIHOM C elz Tope " 1 UICTO bubmorexa [IOK
H HOM . ToueuHbIi1 UCTOUHUK
AHOPOA pex https://m.edsoo.ru/ff0cd350
cBeta. JIyu cBeta
OrpaskeHne cBeTa. 3aKOHbI OTPaKeHMS CBeTa.
27 Holz oeHle M300pasKeHN g OCKO bubmorexa [IOK
TpOEeHIe U SKeHUI B TIJIOCKOM
P P https://m.edsoo.ru/ff0cd4e0
3epKajie
[Ipenomnenne cBeta. [lonHOe BHYyTpeHHee
93 P I . yIp bubmorexka LIOK
oTpaskenne. [TpenesbHbI IO IOJTHOTO
P pea 4 https://m.edsoo.ru/ff0cd7£6
BHYTPEHHEro OTPaskeHMsI
29 JlabopaTtopHas pabora «V3mepeHnne bu6moreka LIOK

IIOKa3aTesId ITpeJIOMJIEHMS CTeKJIa»

https://m.edsoo.ru/ffOcd67a
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JInnsbl. [TocTpoenne n3obpaskeHi B JIMH3eE.

30 dopmysia TOHKOM JIMH3bL. Y BeJIMueHne bubmorexa [IOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JIabopaTopHas pabora «VcciemoBaHmue
CBOJICTB M300pakeHN B JIMH3AX»
Hucnepcust cBeta. CI0KHBIN COCTaB 6eJ10ro
32 cBerta. lIBer. JlaboparopHas paboTta
«Habmogenne gucriepcun cBeTa»
%3 NnTepdepeniing cera. Indpaxiys ceeTa. bu6mmoteka IIOK
HudpakimoHHas pelieTka https://m.edsoo.ru/ffOced22
24 [TonmepeyHOCTb CBETOBBIX BOJIH. bu6bnanoreka [IOK
[Tonsipusaiius cBeta https://m.edsoo.ru/ff0cf02e
o OnTuueckue puobOPbI U YCTPOMUCTBA U
YCJIOBUS UX 6€30I1acHOr0 IIpUMEHEHUS
['paHMIIbI TPUMEHMMOCTH KJIACCUUYECKOM
36 MEX&HEKM. pHOCTyJIaTbI CIlelaIbHOM TeOPUA bubmorexa [IOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTU
%7 OTHOCUTETBHOCTh OTHOBPEMEHHOCTH. bubmoreka IOK
3amejJieHrie BpeMeH) M COKpallleHMe OJIMHbI https://m.edsoo.ru/ffOcfa42
OHeprus 1 UMITYJIbC PeISITUBUCTCKOM
38 lIaCTIj/IHI)I. CBHBIEI MaCCpr C SHeprueu u bubmorexa LOK
https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHeprusi IOKosI
29 KonTtposbHast pabora «Omntrka. OCHOBBI bu6mmoteka IIOK

CHEI_[I/IaJ'IbHOI'/JI Teopnn OTHOCUTEJIbHOCTU»

https://m.edsoo.ru/ffOcf610



https://m.edsoo.ru/ff0cdd1e
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®otonbl. Dopmyiia [Inanka. DHeprust u

bubmoreka HOK

40 UMITYJIbC (DOTOHA https://m.edsoo.ru/ffOcfel6

41 OtkpbiTHE U UccaemoBanue Gorosddexra. bu6bnamoreka [IOK
Omnpritel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akoHbI poTosddexTa. YpaBHEeHME

42 SIP’IHUJTe;lI)Ha ,Hﬂd;[d)d)OTOSd)dr))eKTa. «Kpacnas Bubmyorexa [IOK

https://m.edsoo.ru/ff0d015e
rpanuia» goroaddexrra

43 Hasnenue cBeta. OnbiTel I1. H. Jleb6enena. bubmoreka IOK
XuMmnueckoe geCTBYe CBeTa https://m.edsoo.ru/ff0d04a6
TexHuvecknue yCTpoicTBa U IpakKTUUECKoe

44 npuMeHeHne: GoToseMeHT, GOTOIATUMK,
cosiHeuHas 6aTapesi, CBeTOIMO]

45 Pemntenne 3amau o teme «Dj1eMeHTHI bubmoreka IOK
KBAHTOBOW OITUKI» https://m.edsoo.ru/ff0d0302
Mopenb aroma TomcoHa. OMnbIThI

46 Pe3§pcbop;1a 10 PaCCeSTHMIO (-YaCTMUII. bubmorexa [IOK

https://m.edsoo.ru/ff0d091a
[LnaHerapHast MoJiesib aToMa
bubmoreka IOK

47| Hocrynarst Bopa https://m.edsoo.ru/ff0d0afa
Wsnydenne u norJjiolieHne (pOTOHOB Mpu

48 nepeyxoue aToMma C OEII{OI‘O Y(Ib;OBHH aneﬁmu Bubmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBaA yacTuil. BoyHbl me bubmoreka IOK

bpoins. Koprycky/isspHO-BOJTHOBOM

https://m.edsoo.ru/ff0d0Oca8
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nyanu3M. CIIOHTaHHOE M BBIHYKIEHHOE
U3JIyueHue

50

OTKpbITHE PAgVMOaKTUBHOCTU. OIBITHI
Pesepdopma nmo onpeneneHnio coctaBa
PaIMOaKTUBHOI'O U3TyUYeHUSs

bu6mmoreka HOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMMa-U3TyueHMsI.
Bimsiane pagyoakTMBHOCTY Ha SKMBBIE
OpraHU3Mbl

52

OTKpbITHE ITPOTOHA U HENUTPOHA. M30TOMBI.
Anbda-pacnan. DIeKTPOHHbBIN U
MMO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3TydYeHue

bu6mmoreka HOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSI3U HYKJIOHOB B siape. SlnepHbie
peakiun. SinepHbiit peaktop. ITpobsiemsri,
MePCIEKTUBDI, SKOJIOTMUECKIE aCIIeKThI
SIIEPHOM SHEPTreTUKNU

bubmmoreka LIOK
https:/m.edsoo.ru/ff0d1356

54

OjtemeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTPOHA. MeTombl HaOIIOIEeHUS U
perucTpauym 3jJeMeHTapHbIX YaCTHII.
Kpyrsiii cron « DyHgaMeHTaIbHbIE
B3aumopencTBusl. EnMHCTBO pusmueckomn
KapTUHBI MUpa»

bubmmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

OTarbl Pa3BUTHA aCTPOHOMMUMN. HpI/IKJ'[a,Z[HOQ
1 MMPOBO33pEHYECKOE 3HaUEeHNEe



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

acTpoHomun. Bup 3B€3gHOrO Heba.
CosBe3gus, ipKue 3BE3/IbI, IIJIAHETHI, UX
BuAMMoOe aBikeHne. CotHeuHast cucTeMa

56

Counie. CoysiHeuHast aKTMBHOCTDb. ICTOUHMK
sHeprum CoJiHIIa U 3BE3]T

57

3BE3/Ibl, X OCHOBHbIE XapaKTePUCTUKMA.
3BE3/bI [JIaBHOM I10C/IeI0OBATEIbHOCTH.
Buyrtpennee crpoenne 38€31. CoBpeMeHHbIe
MIPeICTaBJIEHNS O MTPOUCXOXKIAEHUN U
sposmonny CoJIHLIA U 3BE3],

58

Mineunsbiit [Iyte — Haiia [NanakTuka.
[Tonoskeune u nBuskenre CoJsiHIIA B
[NanakTtuke. ['anakTuku. YepHbie ObIpbl B
SIApax rajJakTUK

59

Bcenennas. Pasz6eranmne rajiaktuk. Teopus
Bosbiioro B3pbiBa. PeinkToBOE M3/TyUeHMe.
MertaranakTuka

60

Hepertirennbie mpo61eMbl aCTPOHOMUMA

61

O6o61atonmit ypok. Posib dusuku u
aCTPOHOMMUM B 9KOHOMMUYECKOI,
TeXHOJIOTMYECKO, COLMaIbHOM U STUYECKOM
cepax mesTeIbHOCTH YeJI0OBEKA

62

KonTposbHast paboTa « D1eMeHTbI
aCTPOHOMMUM U aCTPODUIUKI»




O6o6mmaronmii ypok. [ToBTropeHue tem,

63 1
n3yuyeHHbIX B 11 knacce
64 WTtorosast KOHTpoJsibHas1 paboTta 1
Oo6o061atonmit ypok. Mecrto pusmueckoin
65 KapTUHbI MMpPa B OOIIEM PSITY COBpeM?HHbIX |
€CTeCTBEHHO-HaYyUHbIX IPeICTaBJIeHUN O
npupome
66 PesepBHbIN ypoK. MaruuTHoe moJie. 1
OJIEKTPOMarHUTHAsI MHIYKIMS
67 PesepBHbiit ypok. Ontuka. OCHOBbI |
CIlelMaIbHOM T€OPUM OTHOCUTETbHOCTH
68 Pesepubiir ypok. KBantoBast pusuxka. | bu6mmoteka IIOK
OJIeMeHTbI aCTPOHOMMUM U aCTPODUIUKI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHUNE
OBPA30OBATEJIbBHOI'O ITPOLJECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHWAJIBI IJ)I51 YYEHUKA

» ®usmuka, 10 kmacc/ Msikuies I'.51., byxosBues Bb.b., Corckuit H.H.; riox
penaxkuyei [TapdpentoeBoit H.A. AxkiimonepHoe o01ecTBo «/3garebcTBO
«IIpocBemenne»

e dusuka, 11 xknacc/ Mskuies I'.J1., bByxosues b.b., Yapyruu B.M.; nox
penmakuuen ITapbentbeBoit H.A. AkiinmonepHoe o01iecTBo «/3gareabcTBO

«ITpocBelenne»

METOINYECKHWUE MATEPHAIJIBI AJI151 YUUTEJISA

IOVPPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI 1 PECYPCbBI CETU

VNHTEPHET






