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INOSICHUTEJIbHAS 3AIINCKA

[Iporpamma 1o ¢wusmMke 6a30BOrO ypOBHS Ha YpOBHE CpegHEro oOIero o6pa3oBaHus
paspaboTaHa Ha OCHOBE IIOJIOKEHMI U TpebOBaHUI K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
0ob6pasoBaTesIbHOM IporpaMmbl, rpenacraBieHHbix B PI'OC COO, a Takke ¢ y4éToM ¢eaepaabHOM
paboueil MpOrpaMMbl BOCIIMTAHMS M KOHIEMIUY TMpernoaaBaHus yuebHoro npeavera «Dusmka» B
obpa3oBaTe/ibHbIX  opraHmsammsx  Poccuiickon — @epepauyy,  peaausyOIMX  OCHOBHbBIE
0b6pasoBaTeibHbIE TPOTPAMMBbI.

CopepskaHue TporpaMMbl O (Gu3MKe HampaBjeHO Ha (opmMupoBaHME eCTeCTBEHHO-HAyYHOM
KapTuHbl Myupa obydaronmxcst 10-11 kmaccoB mpu obydyeHun nx ¢usmke Ha 6a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-IEATEIbHOCTHOTO noaxoaa. [Iporpamma o ¢u3uKe COOTBETCTBYET TPeOGOBaAHMSIM
®dI'OC COO K rMIaHMpPyeMbIM JIMYHOCTHBIM, ITPEAMETHBIM ¥ MeTalpeIMETHbIM pe3yJbTaTam
00yueHMs, a TaK’Ke YUMUTHIBAET HEOOXOAMMOCTb peau3alyy MeXKIPeOMETHbIX CBsI3el GU3MKM C
€CTeCTBEHHO-HAyYHbIMM yUYeOHBIMM MpeaMeTamMi. B Hell onmpenesisiioTcsl OCHOBHbBIE 11/ M3YYeHUSsT
Gbu3MKM Ha ypOBHe CpefHero obiero ob6pasoBaHus, IJIAHMPYeMble Pe3yJbTaTbl OCBOEHMS Kypca
(bU3MKIU: TMYHOCTHBIE, METalpeIMETHbIE, ITPeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3smke BKIIOYAET:

® [UIaHMpPYeMble pe3yJIbTaTbl OCBOEHMSI Kypca ¢GuM3MKM Ha 06a30BOM YpOBHE, B TOM uYMCJIe
IIpeIMeTHbIE Pe3yJIbTaThl [0 TOAaM OOyUeHNMS;

e copepykaHue yuebHOro npeamvera «Dusmuka» 1Mo rogaM 00ydeHus.

®usuka Kak Hayka O HamboJsiee OOIIMX 3aKOHAX ITPMPOJIbI, BBICTYIAsT B KayeCcTBe yYEOHOTO
nmpeaMeTa B IIIKOJIe, BHOCUT CYIIIECTBEHHbBI BKJIQJ, B CUCTEMY 3HaHMI OO OKpYsKalolleM MUpe.
[IKOMBHBIN KypC GUSUKYM — CUCTEMOOOPA3YIONINI [JIS1 €CTeCTBEHHO-HAYYHbIX YUEOHBIX TIPEIMETOB,
TIOCKOJIbKY (bM3MYecKyue 3aKOHbI JIeXKaT B OCHOBE ITPOLIECCOB ¥ SIBJIEHMI, M3yUaeMbIX XUMMEN,
6umoJsiorueii, gusmueckoy reorpadueii 1 acTpoHomuein. Vcrnonb3oBaHue U akKTUBHOE IpUMeEHeHMe
bu3MYeckMx 3HAHUM ONpeaessieT XapakKTep M pa3BUTHME pPa3HOOOPAasHbIX TEXHOJOrui B cdepe
SHEPreTUKY, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, TOJIyUYeHMS] HOBBIX MaTepUaJiOB C 3aJaHHBIMU
CBOMCTBaMM U IpyruX. VisyueHue UMKy BHOCUT OCHOBHOI BKJIaZ, B GOpMMUPOBaHME €CTECTBEHHO-
HAay4YHOM KapTMHBI MMpa oOydarommxcs, B GOpMUPOBaHME YMEHMUII MPUMEHSTh HAyYHBIN METO[
TIO3HAHMSI TPV BBITIOJIHEHUM VMU YUEOHBIX MUCCIIeIOBaHMIA.

B ocHOBY Kypca Gu3MKM Oj1s1 YPOBHSI CpeqHEro oOImero ob6pasoBaHMsI TOJIOXKEH DS, UIEN,
KOTOpPbI€ MOXXHO pacCMaTpUBaTh KaK MPUHIUITBI €r0 ITOCTPOEHMSI.

Hoesa yenocmuocmu. B COOTBETCTBMM C HEM KypC SIBJISIETCSI JIOTMUYECKM 3aBEPIIEHHBIM, OH
COIEePKUT MaTepuaj M3 BCEeX pa3liesioB (M3NKM, BKIIOUAET KaK BOMPOCHI KJIACCUUYECKOM, TaK U
COBpPEMEHHOM (QU3UKM.

Hoes zenepanuszayuu. B cooTBeTCTBMM C Hel Marepuasl Kypca Gusuku OOBeOMHEH BOKPYT
dbusmueckux Teopmii. Bemyimm B Kypce siBsieTcst GopMupoBaHe TPeICTaBAeHU O CTPYKTYPHBIX
YPOBHSIX MaTepuy, BellleCTBe U ToJIe.

Hoes eymanumapuszayuu. E€ peanuzanus mpearnosiaraeT MCIOJb30BaHME T'yMaHUTApPHOTO
nmoTeHIana GU3NUECKOV HAyKM, OCMbBICJIEHME CBSI3M PasBUTUST GU3NKM C pa3sBUTMEM OOIIeCTBa, a
TaKXe C MMPOBO33pEeHUYECKVMM, HPAaBCTBEHHBIMU U SKOJIOTMYECKMMU MTpObIeMaMu.

Hoesa npuknadwnoii nanpaenennocmu. Kypc Gusukm mpemamnosaraer 3HaKOMCTBO C IIMPOKUM
KPYTOM TE€XHUUECKUX U TEXHOJIOTMUECKUX TTPUJIOSKEHUI U3YUEHHbBIX TEOPUN U 3aKOHOB.

Hoes skonozusayuu peanusyeTcss TOCPEICTBOM BBeIEHMS] 3JIEMEHTOB  COAEpPsKaHMS,
MTOCBSIIIEHHBIX 9KOJIOTMYECKUM IpobJieMaM COBPEMEHHOCTY, KOTOpPbI€ CBSI3aHbI C pa3BUTHUEM
TEXHUKM Y TEXHOJIOTMI, a TaKKe 0OCYXAeHMS! MpobsieM palyMOHATBHOTO MPUPOIONOJIb30BAHMUS U
9KOJIOrMYeCcKOl 6e30MacHOCTH.

Crep>kKHEBBIMM 3JIEMEHTaMM Kypca (pu3MKy Ha YpPOBHE CpeHero ooIero o6pa3oBaHms SIBJISTIOTCS
dbusmueckme Teopum (bopmMupoBaHMe TMPENCTaBJIEHUN O CTPYKType IOCTpPOeHus (usmnueckomn
Teopun, posu (PyHIAMEHTATbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX IPENCTaBJIEHUSIX O
npupone, TpaHUIAX TMPUMEHUMOCTM TEeOpUM, IJISI OIMMCAHUS eCTeCTBEeHHO-HAyUYHBIX SIBJIEGHUN WU
MPOIIECCOB).



CucreMHO-AESITENIbHOCTHBIN TMOAXOA, B Kypce GU3MKM peanusyeTcsl MpeXae BCero 3a CUeT
OpraHM3alyy SKCIIePUMEHTATbHOM HesiTebHOCTY obydvaroimxcs. s 6a30BOro ypoBHS Kypca
GU3MKM — ITO MCIOJIb30BaHME CUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPMMEHTOB W
JabopaTopHbIX paboT, KOTOpble B IMporpamMme 1o Gu3NKe OObeIMHEHbl B OOILIMIA CIIMCOK
YUYEeHMYECKMX MPaKTUUeCKuX paboT. BbifeseHne B yKa3aHHOM IepeuyHe J1aBopaTOpHbIX pabor,
MIPOBOOMMBIX JJIS KOHTPOJISI ¥ OIIEHKM, OCYIIECTB/ISIETCS YyYacTHUMKaMu 0O6pa3oBaTebHOTO
mpoliecca MCXOMs U3 OCOOEHHOCTEN IJIAHMPOBaHMS M OCHAIlleHus KabuHeTa ¢Gusuku. [Ipy sTOM
obecrieurBaeTCsl OBJIafeHME OOYYAIOUIMMUCS YMEHUSIMM TPOBOAMUTb KOCBEHHbIE WM3MEPEeHMs,
MCC/EOBAaHUS 3aBMCUMOCTEN (DU3NUECKMX BEJIMYMH ¥ IMOCTAHOBKY OIIBITOB IO TIPOBEpKE
TIpeIJIOKeHHBIX TUIIOTE3.

Bosbilioe BHMMaHME YyOeseTcsl PelIeHMI0 PacuETHBIX M KaueCTBEHHbIX 3amad. [Ipu sToM mjist
pPacUETHBIX 33Jay IIPUOPUTETOM SIBJIIOTCSI 3aJauM C SBHO 3aJaHHOM (GU3NMYECKON MOJEeJbIo,
MIO3BOJISIIONIME TIPMMEHSTh M3y4YeHHbIE 3aKOHbI ¥ 3aKOHOMEPHOCTM KaK M3 OFHOTO pasfesia Kypca,
TaK ¥ MHTErpupys 3HaHUS U3 PasHbIX pa3nesioB. 151 KaueCTBEHHbBIX 3a/au MPUOPUTETOM SIBJISIIOTCS
3aaHus Ha OOBbsICHEHME MPOTeKaHMs (U3NUYECKUX SBJEHUI U MPOIIECCOB B OKPYIKAIOIIEH SKU3HIH,
Tpebyloiiye BbI6opa GuU3nMUecKon MOIeN AJis CUTYallMK MTPAKTUKO-OPMEHTMPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanmsimu PI'OC COO k maTepuaJbHO-TEXHUMYECKOMY ObOecrieueHMIO
yuebHOro mpoiiecca 6a30BbIM YPOBEHb Kypca (U3MKM HAa YPOBHE CpeTHEro OOIero oOpa3oBaHMS
IOJDKEH M3yuaTbCsS B  YCJIOBMSAX IIPeIMETHOro KabuHera OM3MKM WMIM B YCIOBUSIX
VMHTErPUPOBAHHOTO KabMHeTa IpeAMETOB eCTeCTBEHHO-HAy4YHOro LMKiIa. B KabuHere usmku
IOJKHO OBITh HeoOXOoAMuMoe JiabopaTOpHOe OOOpyZoBaHMe IJIs1 BBIMTOJIHEHMS] YKa3aHHBIX B
mporpamMme 1o Gpusmke yyeHMYECKMUX MPAKTUUECKMUX PAbOT U TeMOHCTPAIMOHHOEe 000pYyIOBaHMeE.

IleMoHCTpalMOHHOE 060pyAOBaHMe (GOPMUPYETCS B COOTBETCTBUM C TIPUMHLIMIIOM MUHUMATbHOMN
JOCTAaTOYHOCTU U 06ecreunBaeT OCTAHOBKY IePEeUMCIEHHBIX B ITporpaMMe 1o (U3uKe KII0UeBbIX
JEeMOHCTpalyii i1 MCCIAeIOBaHMS W3y4YaeMbIX SBJI€HMI U IIPOLIECCOB, SMIMPUUYECKUX WU
byHAaMeHTaIbHbIX 3aKOHOB, X TEXHUYECKUX ITPUMEHEHMIA.

JlabopaTopHOe ObOOpymOBaHMe IS YUEHUMYECKUX IMPaKTUUECKUX paboT (opmupyercss B Buuae
TEMaTUUYECKMX KOMIUIEKTOB ¥ 00ecreuyuBaeTcsi B pacuéTe OAHOrO KOMILIEKTAa Ha [ABYX
obyvamonmxcst. 'TeMaTnvyeckue KOMILUIEKTBI JIaOOpPaTOPHOTO OOOPYIOBaHMS TOJDKHBI — OBITh
MIOCTPOEHbI HAa KOMIUIEKCHOM MCIIOJb30BAaHUY aHAJIOTOBBIX M LMGPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX M3MEPUTEJIbHBIX CUCTEM B BUjie IIM(POBBIX TaOOPaTOPUIA.

OCHOBHBIMU 1EISIMU U3YUYeHUST GU3UKM B OOIIIEM 0Opa30BaHMM SIBJISIIOTCS:

e (opmupoBaHMe MHTEpPeca U CTpeMJIeHMs OOYYaloIMXCs K HAayYHOMY M3YUEHUIO MPUPOIbI,
Pa3BUTHE UX UHTEJUIEKTYaIbHbIX ¥ TBOPUYECKMUX CIIOCOOHOCTE;

® pasBUTHE TIPEICTaBJE€HMII O HAyYHOM MeToJde TMO3HaHusi U  (GOpPMUPOBaHME
MCCJIeIOBATE/IbCKOTO OTHOIIEHMST K OKPYKAIOIIM SIBJIEHMUSIM;

e (dopmupoBaHMe HAyYHOIO MMPOBO33PEHMSI KaK pe3ysbTaTa M3YYEeHUSI OCHOB CTPOEHMUS
Marepuu 1 GyHIaMeHTaJIbHbIX 3aKOHOB (DU3UKM;

e (dopmupoBaHue YMeHMII OOBSICHATH SBJAEHMS C MCIOJAb30BaHMEM QU3NUECKUX 3HAHUI U
HaYyYHBIX JIOKA3aTe/IbCTB;

e (dopmupoBaHue MPeaCcTaBJIeHNI O PO GU3UKK /IS Pa3BUTUSL IPYTUX €CTECTBEHHBIX Hayk,
TEXHUKU U TEXHOJIOTHIA.

IocTuskeHne sTUX 1ieyieii 0OeCIeunBaeTCsl pellleHneM CIeqyIolMX 3a1a4 B MPOLIECCe U3YUeHUs
Kypca Gpu3uKy Ha YpOBHE CpeJTHero ob1iero oopa3oBaHms:

e mpuobpeTeHMe CHUCTEMbl 3HAHUM 00 OOHmMX GU3NYECKMX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEeOPUSIX, BKIIIOUAsi MEXaHWKY, MOJIEKYJIIPHYIO (PU3MKY, 3JIEKTPOAVNHAMMUKY, KBAHTOBYIO (DU3MKY 1
3JIeMEeHTbI aCTPODU3UKIY;

e (dopmupoBaHue yMEHUI TPUMEHSTb TeOpeTHYecKyue 3HaHUS [JI1 OObsSICHeHUS (DU3NUIECKUX
SIBJIHUY B IPUPOJE U JJIST TPUHSITHUSI TPAKTUUECKUX PELlIeHMIA B TIOBCETHEBHOM SKMU3HM;



® OCBOeHMe CIOCOOOB pellleHNs] pasjMyHbIX 33aJau C SBHO 3aJaHHOM (U3MUYecKon MOJEebIo,
3a[a4y, IMOAPa3yMeBaIOIIMX CaMOCTOSITEJIbHOEe Co3faHue (U3MUECKOM MOJeny, ameKBaTHOM
YCJIOBUSIM 3a1a4M;

e MOHMMAaHVe (U3NYECKNX OCHOB ¥ TPUHIMIIOB MAENCTBUS TEXHUUYECKUX YCTPOMCTB WU
TEeXHOJIOTMYECKUX MPOIIECCOB, MX BIMSHMS Ha OKPYKAIOIIYIO CPELy;

e OBJIaieHMe MeTOHaMM CaMOCTOSITEJIbHOTO IIJIAHMPOBAHUSI M TIpOBeldeHus (pusmyeckmnx
SKCIIEPUMMEHTOB, aHa/JIu3a U MHTepIperauuy UHAOOpMAalLNUM, OIpenejeHus] TOCTOBEPHOCTU
TIOJTYYEHHOTO pe3yJIbTaTa;

® CoO3laHMe YCAOBUMM [IJIS1 PasBUTUS YMEHUM MPOEKTHO-UCCIeA0BATENbCKOM, TBOPYECKOM
AesaTeJIbHOCTU.

Ha m3yuenne pusmku (6a30BbIl1 ypOBEHb) Ha YPOBHE CpeIHEro obIero 06pasoBaHms OTBOIUTCS
134 yacos: B 10 kacce - 68 yacoB (2 yaca B Hezesm0), B 11 kacce — 66 yacoB (2 yaca B HeJIEJTIO).

[Ipensiaraemspiii B mporpamMme 1o (usmke IepedyeHb JIAOOPATOPHBIX M IMPAKTUYECKUX DPABOT
SIBJISIETCSI PEKOMEH/IOBAaHHbIM, YUMUTEJb JeJIaeT BbIOOP MPOBeIeHMs JIAOOPATOPHBIX pabOT U OIBITOB
C YYETOM MHAVBUAYAIbHBIX OCOOEHHOCTEN 00YUaIoInNXCsl.



COJIEP>KAHUME OBYUYEHMN S

10 KJIACC
Pazgen 1. ®usuka u MeTobl HAYYHOTO MMO3HAHUS
®usnka - Hayka O mnpupope. HayuHble MeTombl TMO3HAHMSI OKpy’Karoiiero mmpa. Posb

9KCIIEPUMEHTA ¥ TEOPUM B MPOLIeCce MO3HAHUS IPUPOAbI. DKCIIEPUMEHT B (pU3UKE.

MopenupoBanue pusmMueCcKux sSIBJAeHMI U MpoiieccoB. HayuHble rumnoressl. Gusmueckye 3aKOHbI
U Teopun. ['paHMIbI TPUMEHUMOCTU (U3UUECKMX 3aKOHOB. ITpMHIMIT COOTBETCTBHUSL.

Ponrp u mecro ¢wusuku B (QopMupOBaHMM COBPEMEHHONM HAy4YHOM KapTMHBI MMpa, B
MIPaKTUYECKON [esITeIbHOCTU JIFOIEI.

Lemoucmpauuu

AmnajoroBblie 1 HU(POBLIE U3MEPUTEIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATUMUKNA.

Paspen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuskeHMe. OTHOCUTENIbHOCTh MeXaHMJYecKoro aBiskeHus. Cucrema OTCUYETA.
TpaexkTopus.

Ilepemeliene, CcKOpoOCTb (CpemHSII CKOPOCTb, MIHOBEHHAsI CKOpPOCTb) M YCKOpPEHME
MaTepUalbHOM TOYKM, UMX IPOEKUMUM Ha OCU CUCTeMbl KoopauHat. CjiokeHue IepeMellleHUil U
CJIOKEeHME CKOPOCTEIA.

PaBHOMepHOEe ¥ PaBHOYCKOPEHHOe TIPSIMOJIMHENHOe MABVsKeHue. ['padmky 3aBUCMMOCTU
KOOPAMHAT, CKOPOCTH, YCKOPEHMSI, ITYTH U IIepeMellleHNsT MaTepUaJIbHOM TOUYKM OT BpEMEHMN.

CBob6opgHoe maseHne. Y CKoOpeHue CBOOOIHOrO MaaeHusl.

KpuBommneitHoe gBuskenne. [IBusKeHMe MaTepUaabHOM TOUKM IO OKPYXKHOCTU C IIOCTOSIHHOM I10
MOJYJIIO CKOPOCTbIO. YTJIOBasi CKOpPOCTb, JIMHENHAsi CKOPOCTb. [lepuonm m uacTtoTa ob6paiieHus.
LlenTpocTpeMuTeIbHOE YCKOPEHME.

TexHMuyeckme yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHME: CIUIOMETpP, IBVDKEHME CHapsIOB,
IIeITHbIE Y PEMEHHbIE TTepeTadn.

LemoHcmpauyuu

Mogenb cucTeMBI OTCUETA, MJUTIOCTPALINS KUHEMATUUYECKUX XapaKTEPUCTUK IBVKEHMS.

[Tpeo6pasoBaHye ABMKEHNI C MCIIOIb30BAHMEM ITPOCTHIX MEXaHM3MOB.

[Tamenue Ten B BO3myxe U B pa3peskeHHOM ITPOCTPaHCTBE.

Hab6monenne aBmskeHusT Tejia, GpOIIEHHOTO MO/, YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

WsmepeHne yCcKOpeHUs CBOOOIHOIO IaleHNs.

HampaBiieHne cKOpoCTM Mpu IBUKEHUM TTO0 OKPYKHOCTH.

Vuenuueckuti akcnepumenm, 1a6opamopHuie pabombul

V3yueHne HepaBHOMEPHOTO ABMKEHMS C 1I€JTbIO OIpeiesIeHNsI MTHOBEHHOM CKOPOCTH.

UccnepoBaHye COOTHOLIEHUS MEXKIY ITYTSIMM, HPOMAEHHBIMU TEJIOM 3a II0C/IeIOBaTe/IbHbIE
paBHbIE MPOMEKYTKYM BPEMEHU MTPY PaBHOYCKOPEHHOM JIBMKEHUM C HaYaJIbHOM CKOPOCTbIO, PaBHOM
HYJIIO.

V3yueHne ABMKEHMS IIapyKa B BI3KOM JKUIKOCTH.

Wsyuenne gBuskeHns TeJia, OpOIIEHHOI'O FOPU30HTAIbHO.

Tema 2. Tunamuxa

IMpunuun orHocurtenbHocTy [ammnes. Ilepeein 3akoH Hbiorona. MHepumanbHble CUCTEMBI
OTCUéTa.

Macca tena. Cuna. IIpunnyn cynepnosuniuu cuia. Bropoir 3akon HbroToHa Ay MaTepuaibHOM
Toukn. Tpetnii 3akoH HbloTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BceMupHoro tarotenus. Cuja tsokectu. IlepBasg KocMuueckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenust (mokosi, cKojbskeHusi, kauenus). Cwia tpenus. Cyxoe Tpenme. Cuia
TPEeHMUST CKOJbKeHUS U cuiaa TpeHus: mokos. Koapdumment tpenms. Cuia COMPOTUBIIEHUS IIPU

IBVSKEHUM TeJia B SKUIKOCTY UJIU rase.

[TocTymaresbHOE 1 BpalliaTeIbHOE ABMKEeHNEe aOCOIIOTHO TBEPIOTO TeJia.



MoOMeHT cujbl OTHOCUTEJIbHO OCU BpalleHus. Ilnedo cusbl. YCa0BUS paBHOBECUSI TBEPIOTrO
Tesa.

TexHuMueckme yCTPONICTBA WM  MPaKTUUYECKOe TMpPUMEHEHMe: TOAIIUITHUKY, IBUKEHME
MCKYCCTBEHHBIX CITYTHUKOB.

LemoHncmpauyuu

SIBJIeHMe MHEPLIVMN.

CpaBHeHMe MacC B3aMMOEMCTBYIOIIUX TeJl.

Bropoit 3akon HbroToHa.

NsmepeHne cui.

CiioskeHue Cui.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT AedhopMaLnmn.

HeBecomocTb. Bec Tesa rnpu yCKOpeHHOM IMOIbEME U MMafeHUMN.

CpaBHeHMe CWI TPEeHMSI TIOKOSI, KAUEHUS M CKOJTbYKEHMS.

Y cJIOBUS paBHOBeCHSI TBEPAOro Teyia. Buabl paBHOBeCHS.

Yuenuueckutii saxcnepumenm, nabopamopHoie pabomabi

Nsyuenne gBykeHnst 6pycka 1o HaKJIOHHOM IJIOCKOCTH.

WccnenoBanye 3aBUCMMOCTM CUJT YIIPYTOCTY, BO3HMKAIOIIMX B MPY)KMHE ¥ Pe3MHOBOM ObOpaslie,
OT UX JedopMarn.

WccneqoBanue yCI0BUI paBHOBECHST TBEPIOTO TeJla, MMEIOIIEro OCh BpallleHMsI.

Tema 3. 3akoubl coxpaHeHUs 8 MeXaHUKe

Vmriynbc MaTepuaabHOM TOYKM (Tesa), CUCTeMbl MaTepuaJbHbIX TOueK. VIMITynbC CuiIbl U
M3MEHeHMe MMITYJIbCa Tejla. 3aKOH COXpaHeHMsT MMITYJIbca. PeakTMBHOe IBIKEHNE.

Pabora cuibl. MOIIIHOCTD CUJIBI.

Kunernueckast sHeprus MmarepuaabHoOi TOUKK. Teopema 06 M3MeHEHUM KMHETUYECKOM SHEPTUMN.

[TorenumanbHas sHeprus. [loTeHimanabHass SHEPrUs ynpyro aeGoOpMUPOBAHHOM MPY>KUHBI.
[TorenunanbHast SHeprus Tejia BOIM3Y IOBEPXHOCTY 3€MIIN.

[ToreHnmanbHble ¥ HeNOTeHIMa/lbHble CWIbl. CBSI3b pabOThl HEMOTEHIMATbHBIX CUJT C
M3MEHEHEM MEXaHNYECKOM SHEPIUM CUCTEMBI TeJl. 3aKOH COXPaHEHMsI MEXaHNYECKOM SHEPTUM.

Yrpyrue u Heynpyrye CTOJIKHOBEHMS.

TexHuyeckre YCTPOMCTBA ¥ IPAKTUUYECKOE IIPUMEHEHME: BOJOMET, KOIEpP, IPYKUHHBIN
MMCTOJIET, ABVMKEHNE PAKeT.

Lemoncmpayuu

3aKOH COXpaHEeHMs IMITYJIbCa.

PeakTuBHOE OBUKEHME.

[Tepexon MOTEHIMATBHOM SHEPT UM B KMHETUYECKYIO ¥ OOpaTHO.

Vuenuueckuti akchepumenm, 1a6opamopHuie pabombul

W3yueHne abCOMIOTHO HEYIIPYTOrO yapa C MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBanue cBs3M paboThl CUJIbI C M3MEHEHMEM MeXaHWYeCKOi SHepruy Tejia Ha Ipumepe
PaCTSKEHMST pe3MHOBOT'O KI'yTa.

Pasgen 3. MosnekynsipHasi Gpu3MKa ¥ TepMOIUMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOLI meopuul

OcHOBHbBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEeOpuMM UM UX OIbITHOE OOOCHOBaHMeE.
BbpoyHoBckoe nBimkenue. Inddysmsa. Xapakrep ABMKEHUST M B3aMMOIENCTBUS YaCTHUII BellleCTBa.
Mogenu cTpoeHus rasoB, SKMAKOCTEN U TBEPAIX TeJI U OObSICHEHME CBOMCTB BEIIeCTBA HA OCHOBE
9TUX Mopesen. Macca u pasmepsl Mosiekys. KonmyectBo BemiectBa. [ToctossHHast ABorapo.

TemioBoe paBHOBecue. TemriepaTypa u eé usmepenue. lllkana remnepatyp Lenbcus.

Mopenb wupeanbHoro rasza. OCHOBHOe YypaBHEHME MOJIEKYJISIPHO-KMHETUUECKON TeopuUn
uaeasbHOTro rasa. AGCOJIOTHAS TemMIlepaTypa Kak Mepa CpefHell KMHETUYECKO SHEPTUM TEIJIOBOTO
IBvskeHMss vactui, rasa. Illkama Ttemmnepatyp KenbBuua. ['a3oBble 3akoHbI. YpaBHEHMeE
MenpeneeBa-Knaneiipona. 3akon [lanbroHa. M3ompomecchl B uAeaJbHOM TIa3e C ITOCTOSSHHBIM



KOJIMYEeCTBOM BellecTBa. ['padmueckoe TMpeacTaBjeHMe M3OIMPOIECCOB: M30TEpPMa, M30X0pa,
n3zobapa.

TexHMUyeCcKe yCTPOICTBA U MPAKTUUECKOe IIPUMMEHEHNe: TepMOMeETp, bapoMeTp.

Lemoucmpauuu

OrbIThI, JOKA3bIBAIOIIINE AVCKPETHOE CTPOEHME BellecTBa, (ororpaduy MoJeKyJT OpraHNIecKux
COeIVIHeHU.

OmbiThl 10 1B Y3UM KUIKOCTEN U Ta30B.

Mogenb 6pOYHOBCKOTO IBVKEHMS.

Mopgenb onbita IllTepHa.

OnbIThI, JOKA3bIBAIOIIME CYIIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aMMOIEiCTBUSI.

Mopenb, MUTIOCTpUpYIOLAst IPUPOIY AaBeHMs ra3a Ha CTEHKM COCya.

O1bIThI, MJUTIOCTPUPYIOIINE YPAaBHEHME COCTOSIHMS MIEaJTbHOTO ra3a, M30IpoIleCChl.

Yuenuueckuii saxcnepumenm, nabopamopHvie pabomabi

Omnpepenenne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MepeHM 0ObEéMa KOMHATBHI,
JlaBJIEHVSI M TeMIIepaTypbl BO3AyXa B HEM.

UccnepoBaHyue 3aBUCUMOCTY MEKIY ITapaMeTpaMy COCTOSIHMSI pa3peskeHHOTr'o rasa.

Tema 2. OcHo6bl mepmoOOUHAMUKU

Tepmomuuammueckast cucreMa. BHyTpeHHSISI SHeprusl TEpMOAMHAMMUYECKONM CUCTEMBI M CIIOCOOBI
eé m3MeHeHus1. KosmuecTBo TemioTel U pabora. BHYyTpeHHSSI SHEPTUSI OMHOATOMHOTO MeaIbHOTO
rasa. Bunpl Teruionepenaun: TeIIOIPOBOSHOCTb, KOHBEKLMS, U3TydeHne. Y Ie/IbHash TeIVIOEMKOCTD
BemiecTBa. KoysmmuecTBO TEIIOTHI MpU TeIUIoNepeaayve.

ITousitne o6 agmabatHOM mpomecce. IlepBblii 3aKOH TepMomMHaMuKu. [IpuMeHeHne mepBOro
3aKOHA TepPMOAMHAMMKM K M3ompoleccaM. ['padmueckast MHTepIpeTals paboThI rasa.

BTopoi1 3akon TepmoayHamyukiu. HeobpaTMocCThb IIPOLIECCOB B IIPUPO/IE.

TernoBble MarMHbl. [IpUHIMIIBI IEMCTBMUS TEIUIOBBIX MalluH. I[IpeoOpasoBaHusi SHepruu B
TeIIOBbIX MamyHaX. KosdduimenT mone3Horo mencteus TerioBoil MaumHbl. Lyukin KapHo u ero
KO3 UIMEHT MOJIE3HOTO AEMCTBUS. DKOJIOTMYECKME TPOOIEMbI TEIJIO9HEPTEeTUKNA.

TexHuyeckme yCTpOMCTBA M IpaKTMUeCKOe IIpUMMEHEHMEe: NBUraTelb BHYTPEHHETO CrOpaHmsl,
OBITOBOI XOJIOOUIbHUK, KOHAUIIVIOHED.

Lemoncmpayuu

V3meHeHMe BHYTpPEHHEl SHEPTUM TeJia IPU COBEPIIEHUM PabOThI: BbUIET MPOOKM U3 OYTHIIKA
IIOJ JEMCTBMEM CKATOrO BO3AyXa, HarpeBaHue s5¢upa B JIATYHHOM TPyOKe ITYyTEM TPEHUS
(BUII€OIEMOHCTpAINS).

V3meHeHMe BHYTpeHHeN 3Hepruu (TemIiepaTypbl) Tejia Mpy Tervionepenayve.

OmbIT 110 agMabaTHOMY pacCIIMPeHNIO BO3ayXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoy TypOMHbI, ABUTATEJISI BHYTPEHHEr'O CTOPaHusl, PeaKTUBHOTO JBUTATEIS.

Vuenuueckuil akcnepumenm, 1abopamopHuie pabombul

WsmepeHue yIenbHOM TEIJIOEMKOCTHA.

Tema 3. Aepezamusie cocmoanus eeuiecmea. Pasoesvie nepexodvt

[Tapoob6pasoBanne u KoHAeHcanusl. VcnapeHue u KureHue. AOCOTIOTHAST M OTHOCUTEIbHAS
BJI&KHOCTh BO3ayXa. HachblllleHHBI Tap. YIejabHas TeIUIoTa IapooOpasoBaHMs. 3aBUCUMMOCTD
TeMIepaTypbl KUTIEHUSI OT JaBJIeHUSI.

TBépmoe Teno. Kpucramimueckue 1 amopdHble Tesa. AHM30TPONMST CBOMCTB KPUCTAJIOB.
Kupxne xpucrawibl. CoBpeMeHHble MaTepuasbl. [lnaBiieHne M KpuUcTaM3anus. Y aeabHas
TeruioTa IyiaByieHust. CybamMmarys.

YpaBHeHMe TeIIOBOro H6asiaHca.

TexHMuyeckme yCTpOMCTBA M TIPaKTMYECKOe MpPUMEHEHMe: TUTPOMETP U  IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUY TTOJTyYeHMsT COBPEMEHHbBIX MaTePUaIoB, B TOM UMCjie HAaHOMaTepuasioB, U
HAHOTEXHOJIOTUN.

LemoHncmpauyuu

CBoliCTBa HACBIIIIEHHBIX ITApOB.



Kumnenne npyu moHM>KeHHOM JaBJIEHUNA.

Cnioco6b1 M3MepeHMs BJAaKHOCTH.

Hab6mroneHne HarpeBaHus U TJIaBJIEHUST KPUCTAJUIMUECKOTO BelllecTBa.

IleMOHCTpaLys KPUCTALJIOB.

Vuenuueckuti akchepumenm, 1abopamopHuvie pabomuwl

V3mepeHne OTHOCUTEIbHOM BIAQXKHOCTY BO3AyXa.

Pa3pen 4. DneKTpogMHAMMKa

Tema 1. Dnekmpocmamuka

DJIeKTpu3alus Tea. DJIEeKTpUUecKuii 3apsan. JBa Buma 3JIEKTpUYECKUX 3apsamoB. [1poBogHuKH,
JISJIEKTPUKU U TIOJTYIIPOBOAHMKY. 3aKOH COXPaHEHMs 3JIEKTPUYECKOro 3apsiaa.

BsaumopeiictBue 3apsimoB. 3akoH KysmoHa. TodeuHbli 5JIEKTPUUYECKUN 3apsii. OJIeKTpUYeckoe
nosie. HampsiskEHHOCTh 9JIEKTPUYECKOro mosisd. [IpMHIMIT Cyneprnosuiyy 3JIEKTPUUECKUX TTOJIeN.
JIHMM HATIPSHKEHHOCTY 37IEKTPUUECKOTO TTOJIS.

Pa6ora cun anektpocratuueckoro mnoss. [loteninan. PasHocts moreHumanos. [IpoBogHMKM U
IMSJIEKTPUKY B 3JIEKTPOCTATUUECKOM TTos1e. [uasieKTpuyeckast IpOHUIIAeMOCTb.

OnekTpoéMKocThb. KoHaeHcaTop. OJIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCAaTOpa. OJHEePrus
3apsDKEHHOTO KOHIeHCcaTopa.

TexHuuyeckme YCTpOMCTBA M IMPAKTUUECKOe IIpUMEHEeHMe: 3JIEKTPOCKOI, 3JIeKTPOMETD,
9JIEKTpOCTaTMYeCcKast 3alluTa, 3a3eMJIeHMe 3JIeKTPOIPMOOPOB, KOHIEHCATOp, KOMMPOBAIbHbIN
armapar, CTPYWHBIN IIPUHTED.

LemoHcmpauyuu

Y CTpoMCTBO M MPUHIIUIT AEMCTBUS 3JIEKTPOMETPA.

BsanmoeiicTBMe HasJIEKTPU30BAaHHBIX TEJI.

OekTpuUecKoe 1oJie 3apssKeHHBIX TeJL.

[TpoBOAHVKY B 3JIEKTPOCTATUYECKOM ITOJIE.

OnekTpocTaTuyeckas 3alluTa.

IV31eKTpUKM B 3JIEKTPOCTATUUECKOM ITOJTE.

3aBUCUMOCTb 3JIEKTPOEMKOCTM IUIOCKOTO KOHIEHCATOpa OT IUIOMIAAM IUIACTUH, PaCCTOSHUS
MEXKIY HUMU Y AVSJIEKTPUUECKON TTPOHUIIAEMOCTH.

OHeprus 3apsisKeHHOr0 KOHJeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomaui

V3mepeHne 3/1eKTPOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoaunetii 3nekmpuueckuii moxk. Toku 6 pasnuunwvix cpedax

DJIEKTPUYECKUI TOK. Y CJIOBUSI CYIIECTBOBAaHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cusa
ToKa. [TOCTOSIHHBIN TOK.

Hanpsskenne. 3akon Oma 1j1g yyacTKa 1eln.

DJIEKTPUYECKOe COMPOTUBJIEHME. YIeJIbHOE COIPOTUBIIEHME BelllecTBa. IlociemoBaresbHOE,
rapasuiesibHOoe, CMelllaHHOe CoefMHeHVe TTPOBOAHMKOB.

Pa6ora snekTpuyeckoro Toka. 3akoH [Ixoyis—JIeHma. MomHOCTb 3JIEKTPUUYECKOTO TOKa.

DJIEKTPOABIGKYILAS CUJIa M BHYTPEHHEE CONPOTHUBJIEHME MCTOYHMKA TOKa. 3akoH Oma g
TTOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi 1enu. KopoTkoe 3aMbIkaHme.

DJIEKTPOHHASI ITPOBOAMMOCTb TBEPIBIX METAJIJIOB. 3aBUCUMOCTh COIPOTUBJIEHUSI METaJJIOB OT
TemnepaTypbl. CBEpXIIPOBOIVMOCTb.

DJIEKTPUYECKNI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoGCTBEHHAsT U MpUMeCHast ITPOBOAMMOCTD MOTYIPoBOAHNKOB. CBOMICTBA p-
n-niepexoaa. [1oaynpoBOgHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUII TOK B pacTBOpax M pacIlaBaX 3JIEKTPOJUTOB. OJIEKTPOIUTUUECKAsT
Jyccoumanus. JIEKTPOJIU3.

OyieKTpuYeckuii ToK B raszax. CaMOCTOSITEJIbHBIM ¥ HECAMOCTOSITEJIbHBIM paspsim. MoaHMS.
[Tnaszma.



TexHMuyeckme yCTPOICTBA M MPaKTUUECKOe IpPUMEHEHMe: aMIlepMeTp, BOJIbTMETpP, PeocCTar,
MCTOUYHMKM TOKAa, 93JIEKTpPOHArpeBaTejbHble IPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE  ITPUOOPBHI,
TepMOMETD  COMPOTMBJIEHMS,  BaKyyMHbIII  AMOMA, TEPMUCTOPbI U (POTOPE3UCTOPHI,
TIOJTYTTPOBOJHMKOBBIV OO, Ta/IbBaHMKA.

LemoHncmpauyuu

V3mepeHne cuJTbl TOKA M HAMIPSSKEHMS.

3aBMCUMOCTb  COTPOTUBJIEHUSI UWIMHAPUYECKMX IPOBOAHMKOB OT JJIMHBI, TUIOLLAIN
TIOTIEPEYHOTO CeYEeHUS ¥ MaTepuasa.

CwMmelllaHHOE COeMHEeHNe TTPOBOIHUKOB.

[IpsiMmoe u3MepeHMe SJIEKTPOABMKYILE Cwibl. KOpoTKoe 3aMbIKaHME TaIbBAaHMYECKOTO
3JIeMEeHTa U OlleHKa BHYTPEHHEro COMPOTUBIIEHMS.

3aBUCHMMOCTD COMPOTUBJIEHNSI META/UIOB OT TEMIIEPATYPHI.

[TpoBOAVMOCTD 3JIEKTPOJIUTOB.

VickpoBOI paspsifi ¥ MpOBOAMMOCTb BO3AyXa.

OmHOCTOPOHHSIS MPOBOAMMOCTD IMOIA.

Yuenuueckuii skcnepumenm, rabopamopHvle pabomet

W3ydeHne cMeIlIaHHOTO COeIVTHEHMSI PE3UCTOPOB.

V3mepeHne 371eKTPOABIDKYIIEN CUITbI MCTOYHMKA TOKA M €r0 BHYTPEHHET'O COMPOTUBIIEHNS.

Hab6mogenue smekTposmsa.

MeXnpeaMeTHbIE CBSI3U

Nsyuenne kypca ¢usmkmu 6azoBoro ypoBHS B 10 Kimacce OCYIIECTBISIETCSI C YYETOM
coziep>KaTeIbHbIX MEKIIPEeIMETHBIX CBSI3€M C Kypcamy MaTeMaTUKu, GMOJIOTUY, XUMUY, reorpabumn
Y TeXHOJIOTUM.

Mescnpedmemmule noHwsimusi, CBSI3aHHbIE C M3yUEHMEM METOIOB HAyYHOTO MO3HAHUS: SIBJIEHME,
HayuHbIM (akT, rumnoresa, Gusnveckas BeIMUMHA, 3aKOH, TeOpus, HaOIOEeHNe, SKCIIEPUMEHT,
MOJEIMPOBaHMe, MOJIe/b, U3MEpPEHME.

Mamemamuxka: pellieHne CUCTEMbI YpaBHEHMI, JMHeHass QyHKUMs, rmapabosa, rumepbosta, ux
rpaduKM ¥ CBOWMCTBA, TPUTOHOMETpUYECKUE (GYHKIMMA: CUHYC, KOCUHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M UX IMPOEKIMM Ha OCU KOOpPIAMHAT,
CJIOKEHME BEKTOPOB.

Buonozus: MmexaHnveckoe IBVKEHME B SKMBOM Npupoae, audadysnsi, ocMOC, TEIJIOOOMEH SKUBBIX
OpraHM3MoB (BUABI TeIIONepenauy, TEIIOBOE DAaBHOBECHE), SJIEKTPUUYECKME SIBJIEHUSI B JKUBOIA
pupoe.

Xumus: OUCKpeTHOE CTpOeHMe BelleCTBa, CTPOEHMe aTOMOB M MOJIEKYJ, MOJb BellecTBa,
MOJISIpHAast Macca, TeIJIOBbIe CBOVICTBA TBEPABIX TeJ, SKUIKOCTEN U Ta30B, SJIEKTPUYECKME CBOVICTBA
MEeTaJIJIOB, 3JIEKTPOJIUTHUYUECKAsT AMCCoLMalus, rabBaHMKa.

TI'eozpacpus: BNasKHOCTb BO3yXa, BETPhI, 6apOMeTp, TEPMOMETP.

Texnonozus: mpeobpasoBaHMe ABMKEHUM C MCIOJb30BAaHMEM MeXaHU3MOB, YUET TpPEeHUS B
TeXHUKe, TOMIINITHUKA, MCIIOJb30BaHMe 3aKOHA COXpaHEHUs MMITyJbCa B TeXHUKe (pakerTa,
BOJIOMET U ApYTHUe), IBUTATEb BHYTPEHHEr0 CropaHusi, mapoBasi TypouHa, ObITOBOM XOJIOIMIbHUK,
KOHIUIIMOHEP, TEXHOJIOTUM MOTyYEHNSI COBPEMEHHBIX MaTepMaaoB, B TOM UMCJIe HAaHOMAaTepuasioB,
M HAHOTEXHOJIOTMM, 3JIEKTPOCTaTMUecKasl 3alllMTa, 3a3eMJIeHue 3JIeKTPOINpPuOOPOB, KCEPOKC,
CTPYMHBIN TIPUHTEDP, SJIEKTPOHArpeBaTe/lbHble TMPUOOPBI, 3JIEKTPOOCBETUTEbHBIE IPUOOPBHI,
rajbBaHMKa.

11 KJTACC

Pa3pen 4. DneKTpogMHAMMKA

Tema 3. MaznumHoe none. InekmpomazHumHas UHOyKy us

ITocTostHHBIE MarHUThHI. B3aumopelicTBME MOCTOSIHHBIX MAarHuToB. MarHutHoe mosie. Bektop
MarHMTHOM MHAYKIVN. [IpyHIMIT CyTiepno3uiiMmM MarHUTHBIX osieit. JIMHMM MarHUTHOM MHIYKLIMA.
KapTtuna nyHMii MarHUTHOM MHIYKIUY TIOJISI TTOCTOSTHHBIX MarHUTOB.



MaruuTHOe 1oJie MPOBOJHMKA C TOKOM. KapTuHa amHMiI MHAYKIMY MarHUTHOT'O TIOJISI IJIMHHOTO
MPSIMOT'O IIPOBOJHMKA M 3aMKHYTOI'O KOJIbIIEBOT'O IMPOBOIHMKA, KaTYILIKM ¢ TOKOM. OmbIT Opcrema.
BsaumogeiicTBue MpOBOJHMKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HaIlpaBjeHNE.

Cwa Jlopeniia, eé MomyJib M HampaBjeHue. [IBIsKeHME 3apssKeHHOM YacTUIIbI B OJHOPOZHOM
MarHuTHOM T1osie. Pabota cuibl JIopeHiia.

SIBmeHMe  2JIEKTPOMArHUTHOM  MHAYKUMKU. [lOTOK  BeKTOpa  MAarHUTHOM  MHAYKIIMMA.
DJIEKTPOABIDKYIIAS CUJIa MHIYKIVM. 3aKOH 3JIEKTPOMarHUTHON MHAYKLIY Dapaes.

BuxpeBoe asiekTpmueckoe Tosie. ODJIEKTPOIABIDKYINAS CWJa WHAYKUMM B  IIPOBOJIHUKE,
IBVDKYIIIEMCS ITOCTYIIaTeIbHO B OMHOPOAHOM MarHUTHOM TIOJIE.

ITpaBumo Jlenia.

WHOyKTUBHOCTD. SIBJIeHMEe CaMOMHIYKIMM. DJIEKTPOIBIIKYIIAS CUJIa CAMOMHIYKIIVNA.

OHeprust MarHMTHOT'O TOJIST KaTYIIIKMA C TOKOM.

OJIeKTpOMarHuTHOe IoJIe.

TexHuMueckme  yCTpPOMCTBA M  MPAKTUUECKOe IpMMEHEHMe: IIOCTOSIHHbIE  MAarHUThI,
9JIEKTPOMAarHUTbI, 3JIEKTPOABUTATE/Ib, YCKOPUTEM 3JIEMEHTAapPHbIX YaCTULI, MUHAYKIMOHHAS I1e€Yb.

LemoHcmpauyuu

OmnbiT dpcrena.

OTK/IOHEHME 3JIEKTPOHHOT'O MTyYKa MarHUTHBIM TIOJIEM.

JIMHUY MHOYKIMY MarHUTHOTO TIOJIS.

BsanmoeiicTBie IBYX MTPOBOTHMKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIB/IeHMe 3JIeKTPOMArHUTHOM MHIYKIIUNA.

IIpaBuio Jlenia.

3aBMCUMOCTD 3JIEKTPOABILKYILEN CYIIbI MHAYKIMM OT CKOPOCTY M3MEHEeHMs MarHUTHOTO ITOTOKA.

SIBieHre CaMOMHAYKITUNA.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomawl

V3ydyeHne MarHMTHOTO TIOJIST KATYIIIKY C TOKOM.

WccnenoBaHue AeiiCcTBUSI TIOCTOSIHHOTO MarHUTa Ha paMKYy C TOKOM.

WccnenoBanue SIBJIEHNS 3JIEKTPOMArHUTHON VHIYKIIVMA.

Pasnen 5. Kose6anus v BOJIHbBI

Tema 1. MexaHuueckue u 31eKmMpomazH umHsole KojaedaH us

KonebarenbHast cucrema. CBOO6OIHbIE MexaHMUecKue KoJiebanusi. ['apMoHMueckme KojebaHus.
[Tepmon, uacrora, ammumatyga ¥ ¢asa Kojebanui. IIpy>KMHHBIM MasiTHMK. MareMaTuyecKuin
MAasITHMK. YpaBHEHME TapMOHMYECKMX KoyiebaHuii. [IpeBpallieHMe SHepruyu mpyu rapMOHUUYECKUX
KOJIe6aHMSIX.

Konebarenbubiii  KoHTyp. CBOOOIHBIE 3JIEKTPOMArHMTHBIE KOJEO0AaHMSI B  UIEaJTbHOM
KoJiebaTeJIbHOM  KOHType. AHIOrMS MEKAY MEXaHMYeCKMMM UM 3JIeKTPOMarHUTHBIMMU
konebanusavMu. dopmyna TomcoHa. 3aKOH COXpaHEHMS] SHEPIUMM B UAEAJTbHOM KOJjiebaTebHOM
KOHTYpe.

IIpencraBieHre o 3aTyxawIIMX KojiebaHUSIX. BbIHY)XAeHHbIE MeXaHMYecKue KojeOaHMs.
PesonaHc. BeIHYKIeHHbBIE 3/IEKTPOMAarHUTHbIE KOJIeGaHus.

[Tepemennbit TOK. CUHYCOMAAIbHBIM Il€pEMEHHbBIM TOK. MOIIHOCTh TE€PEMEHHOrO TOKa.
AMIUIMTYIHOE U IeJICTBYIOIIee 3HaUeHNe CUJIbI TOKA M HaIPSKeHMS.

Tpanchopmarop. IlpousBomcTBo, mepemaya U 1OTpebjieHME 3JIeKTPUUECKOM SHEPIUu.
OKoJIOTMYeCKMe PUCKM TIpU TPOM3BOACTBE  3JeKTposHepruu. KysibTypa MCIIOJb30BaHMS
3JIEKTPOSHEPIMU B ITIOBCEIHEBHOM JKU3HN.

TexHMUyecKue yCTPOWCTBA M MPAKTUYECKOEe TPUMEHEHMe: 3JIEKTPUUECKUI 3BOHOK, TeHepaTop
IepeMeHHOTr0 TOKa, IMHUY 3JIeKTpoIiepenay.

Lemoucmpauuu



WccnenoBanue TmapaMeTpoB KoJiebaTeNbHOM CUCTeMbl (MPYKMHHBIM WM MaTeMaTUueCKuin
MAasITHUK).

Hab6mromeHne 3aTyxaoonmx KojaebaHmi.

VccnenmoBaHye CBOVICTB BbIHYKIEHHBIX KOJIEOaHWIA.

Hab6momenue pesonaHca.

CBOOOIHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMsI.

OcmutorpamMmmbl (3aBMCMMOCTY CUJTbI TOKA M HATIPSKEHUST OT BPEMEHM ) [IJIST 3JIEKTPOMArHUTHBIX
KoJIeOaHUIA.

PesonaHc mpu mociemoBaTeIbHOM COEIMHEHMM PE3UCTOpa, KaTyIIKM WHAYKTUBHOCTU U
KOHJIeHcaTopa.

Mopenb MuHMUM 3JIeKTpOIIepeIaun.

Yuenuueckuii axcnepumenm, nabopamopHvie pabomabi

WccnenoBanmue 3aBUMCMMOCTM TepMOJa MasbIX KoJieGaHMI Tpy3a Ha HUTU OT IJIMHBI HUTU U
Macchbl rpysa.

WccnenoBanue mepeMeHHOTO TOKA B ILIENMM U3 IOC/IEIOBATEIbHO COENVMHEHHBIX KOHIEHCATopa,
KaTyIIKA U pe3ucTopa.

Tema 2. MexanuuecKkue u 31eKmpomazHuimHsle 60Hbl

MexaHnueckre BOJIHBI, YCI0OBUs pacnpoctpaHeHus. Ilepuon. CKopocTb pacnpocTpaHeHus U
IJinHa BoJiHbl. [lomepeuHble 1 MPOObHBbIE BOMHBI. MIHTepdepeHIns U Audpakiysa MexaHU4ecKux
BOJIH.

3Byk. CKopoCTb 3ByKa. I'poMKoCTh 3ByKa. Bricora ToHa. Tembp 3ByKa.

ONEeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI M3JIyuyeHMs] 3JeKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTauust BekTopoB E, B, V B snexkTpomarunTHoi BojHe. CBOJMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OoTpakeHue,  IpejomseHue,  Tojsipusaius,  audpakuusi,  uHTepdepeHiyusa.  CKOpOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3/1eKTPOMarHUTHbIX BOJTH. [IpMMeHeHMe 3/1IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY.

[TpyHIMIIBI pamMOCBSI3N U TeaeBuaeHus. Pagmosmokamms.

ONeKTPOMarHUTHOe 3arpsisHeHMe OKPYsKaloIel Cpefibl.

TexHMuyeckme YCTpOMCTBA M TIPaKTUMYECKOe TIPUMEHEHMe: MY3bIKaJbHble WHCTPYMEHTHI,
YAbTPa3ByKOBasi AMArHOCTMKA B TexXHMKe U MeOuliMHe, pajap, PaAUMONpPUEMHMK, TeIeBU30D,
aHTeHHa, Tenedon, CBY-meusb.

Lemoncmpayuu

O6pa3oBaHye 1 paclpoCTpaHEeHNe TIOTIEPEUHbBIX U MTPOAOJIbHBIX BOJIH.

Kone6oiiieecst Teso Kak MCTOYHMK 3BYKa.

Hab6moneHne oTpaskeHus 1 MpeIoMJIEHMS] MEXaHUYeCKUX BOJTH.

Hab6monenne nurepdeperiinm u audpakiuyuy MeXaHUUeCKMUX BOJTH.

3BYKOBOJ pe30HAHC.

Hab6moneHne cBSI3y TpPOMKOCTM 3BYKa M BbICOTBI TOHA C aMILIUTYIOM M YaCTOTOM KOJIeOaHU.

WccnenoBaHmue CBOVICTB 3JI€KTPOMArHUTHBIX BOJIH: OTpaskeHMe, IpeioMJIeHue, IOJsIpu3alius,
mudpaxiysi, HTepdepeHIus.

Tema 3. Onmuka

'eomeTpuyeckas ontuka. IIpsiMmonuHeiiHOe pacrpocTpaHeHue cBeTa B OMHOPOIHOM cpefe. JIyu
cBera. TOUeUHBIN MCTOYHMK CBETA.

OrpaskeHne cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne 1306paskeHnit B IJIOCKOM 3epKaJie.

[Tpenomnenue cBerta. 3aKOHbI MpeOMJIEHMSI CBeTa. AGCOJIIOTHBINM TOKA3aTesb ITPeIOMJIEHMSI.
[TonHoe BHYTpeHHee oTpaskeHue. [IpenesibHbIN YTOJ TOJTHOTO BHYTPEHHETO OTPasKeHMSI.

Hucnepcus cBera. CoskHbIN cocTaB 6esoro ceerta. LiBer.

Cobuparoriye 1 pacceuBarolie JuH3bl. TOHKas JuH3a. DOKYCHOE pacCTOSIHME M ONTUYecKast
cuma TOHKOM JmH3bL. [locTpoeHme wm3ob6paskeHM B COOMPAIOIIMX M PACCEMBAMOIIMX JIMH3AX.
dopMyJia TOHKOM JIMH3bI. YBeJIMUYeH)e, faBaeMoe JIMH30I.

[Ipenenbl MPUMEHMMOCTY T€OMETPUYECKOI OMTUKMA.



BonnoBas onrtmka. MHTepdepeHumsi cBeta. KorepeHTHble MCTOUHMKM. Y CIOBUS HaAOIIOIEHUS
MaKCMMYMOB ¥ MMHMMYMOB B MHTep(hEepeHIIMOHHOM KapTUHE OT OBYX CUH(A3HBIX KOTE€PEHTHBIX
MICTOYHUKOB.

Hudpaxkunst cBera. HdudpakiyoHHas pelnérka. Y CJIOBME HAOMIONEHMS TJIaBHbIX MaKCUMMYMOB
IIpY TTaJieHNY MOHOXPOMATMYECKOTO CBeTa Ha AM(PPAKIMOHHYIO PEIIETKY.

[Tonstpusanus cBera.

TexHuMueckme yCTpOMCTBA M TpPaKTUMYECKOe TpUMEHeHMe: OuKM, JIyma, oroarrmapar,
MIPOEKIMOHHbBIN ammapaT, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAsI ONTHKA, AM(PAKIMOHHAS PEIIETKA,
TTOJISIPO/I.

Lemoucmpauuu

[TpsimonHeTHOe pacIpocTpaHeHne, OTpaykeHne 1 rpeiomyeHne ceeta. OnTuyeckue mpuodopsbI.

[TostHOEe BHYTpeHHee oTpakeHue. Mogeb CBETOBOA.

WccnepoBaHye CBOMCTB U300pasKeHUI B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeJecKora.

Hab6mogenue nntepdepeHiu ceera.

Hab6mogenmne nudpakiuum cBeTa.

Hab6mogenue gucnepcun cBera.

[TosryyeHue crieKTpa ¢ MOMOIIBIO TPU3MBbI.

[TonydeHne criekTpa ¢ TOMOIIBIO AU PAKIVOHHON PELIETKN.

HabropeHne nosisspusanyy cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopHoie pabomabi

V3mepeHne rmokasaTesst IpeJIOMJIEHNS CTEKJIa.

WccnepoBaHye CBOMCTB U300pasKeHUI B JIMH3aX.

Habropenne nucrnepcumn cBera.

Paspgen 6. OCHOBBI CIIeIIUATBHOM TEOPUM OTHOCUTETHHOCTH

['paHuiibl TPUMEHUMOCTM KJIaCCUMYECKOM MexaHMKu. IlocTynaThl CHeluaJbHOM Teopun
OTHOCUTEJIbHOCTM: MHBAapMaHTHOCTb MOJIYJSI CKOPOCTM CBeTa B  BaKyyMme, [IPUHIMUII
OTHOCUTEJIbHOCTM DMHIITEMHA.

OTHOCUTETBHOCTb OTHOBPEMEHHOCTH. 3aMe/IJIeHre BpeEMEHM M COKpallleHMe IJTMHBbI.

OHeprus ¥ UMITYJIbC PEeJIITUBUCTCKOM YaCTUIIBI.

CBs13b MacChl C 3HEpPruen 1 UMITYJIbCOM PEJIITUBUCTCKOM YaCTUIIbI. DHEPTUS TOKOSI.

Pasgen 7. KauroBas ¢pusuka

Tema 1. dnemernmot K6aHmMoeoil onMuUKU

®otonbl. Popmysa Ilnanka cBsI3u sHepruu (GoTOHA C €ro YacTOTOM. DHEPTUS U UMITYJIbC
(dorona.

OrkpeiTe u uccienosanme dotoaddexkra. OmnbiThl A. I'. CroneroBa. 3akoHbl dhoTosddekra.
YpaBuenue DuiHIITeHA O1g hoTtosddekrTa. «KpacHas rpanuia» dporosddexra.

Hasnenne csera. OnbiTol I1. H. Jlebenena.

XuMmnuecKkoe JeiCcTBMe CBeTa.

TexHuMueckue YCTpPOMCTBA U MpPaKTUUeCckoe mMpuMeHeHMue: GOTO3IeMeHT, GOTOAATUYMK,
coJiHeuHas1 6aTrapesi, CBeTOIMO]I.

LemoHncmpauyuu

®doTosddeKT Ha yCTaHOBKE C LIMHKOBOI TUIACTVHO.

WccnenoBanue 3aKkOHOB BHeITHero Gotoaddekxra.

Csetomuoq,

ConHeuHas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopma mo paccessunio o -uactuil. [IraHetapHasi MOJesib
atoma. [Toctynater Bopa. M3nyueHnme u morsomieHne (GOTOHOB MpM TEpexoje aTomMa C OJHOTO
YPOBHSI 9HepruM Ha Apyroii. Buabl criekTpoB. CrieKTp ypOBHEN SHEPrUM aToMa BOJOpO/a.

BomnHoBblie cBoMcTBa yacTuil. BomHbr ge Bpoiuis. KoprmyckyasipHO-BOTHOBO yan3M.



CrioHTaHHOE ¥ BbIHYXAEHHOE U3JTyUeHNe.
TexHuUeckue yCTpOMCTBA U MPAKTUUECKOe MMPUMEHEHMe: CIIeKTPAIbHbIN aHaau3 (CIIeKTPOCKOIT),
Jlazep, KBAaHTOBBIN KOMIIBIOTED.
Lemoucmpauuu
Mogensb onbita Pesepdopma.
OmpenesieHne OyIMHBI BOTHBI J1a3epa.
Hab6moneHne nyHeivaTbIxX CIIEKTPOB U3JTYUYEHMS.
Jlasep.
Yuenuueckuii saxcnepumenm, nabopamopHole pabomabi
Ha6omeHne aHevyaToro CrekTpa.
Tema 3. Amomnoe sadpo
OKCIIepMMEHTBI, [TOKa3bIBAIOIME CJIOKHOCTb CTpoeHms siapa. OTKpbITHME PAAMOAKTUBHOCTM.
OmnbiThl Pesepdopma mo ompeneneHnio cocraBa pagmMoakTMBHOro usmydenust. CBoiicTBa anboa-,
6era-, raMMa-u3TydeHus. BiasiHue pagroakTMBHOCTM Ha SKMBbIE€ OPraHU3Mbl.
OtkpbITHEe TIpOoTOHA M HeuTpoHa. HyknoHHast momenb simpa ['eizenGepra-lIBaHeHKO. 3apsin
sapa. MaccoBoe unciio sigpa. M30Torbl.
Asnbda-pacniag. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacran. ['amMma-usimyueHme. 3aKoOH
PaIMOaKTUBHOTO pacraja.
OHeprus CBSI3M HYKJIOHOB B sizipe. SmepHble cuibl. [ledekt maccel siapa.
SlnepHble peakiyu. [leseHue U CUHTE3 sIep.
Snepusbiin peaktop. TepmosimepHbiit cuHTe3. [Ipo6eMbl 1 MEepCIIEeKTUBBI SIEPHOM SHEPTeTUKMN.
OKOJIOTMYECKME ACIIEKThI SIIePHON SHEPreTUKA.
diiemeHTapHbie YacTuilbl. OTKPbITHE TTO3UTPOHA.
MeTonbl HabJIOAEHNS Y PETUCTPALIMY 3JIEMEHTAPHBIX YACTMUII.
dyHgaMeHTaIbHbIE B3auMOAeNCTBUSI. EQMHCTBO GM3MYecKoii KapTMHbI MUpa.
TexHuueckue yCTpOMCTBA M MpaKTMYECKOe TIpUMeHeHMue: HO3MMeTp, Kamepa BubcoHa,
SIIEPHBIN peakTop, aTOMHast 6omoa.
Lemoncmpayuu
CYETYMK MOHU3UPYIOIINX YaCTUII.
Yuenuueckuii skcnepumenm, rabopamopHsie pabomul
UccnepoBanye TpeKoB vyacTuil (TI0 TOTOBBIM (poTorpadmsim).

Paspen 8. DiemeHnTbI acTpoHOMUM U acTpohU3UKMU

DTtanbl pa3BUTUS acTpoHoMun. [IpuKiTagHoe M MUPOBO33pEHUYECKOE 3HAUEHME aCTPOHOMMUM.

Bup, 3Bésguoro neba. Co3Besnus, ipKue 3BE3/Ibl, IIJIAHETHI, X BUAMMOE IBIKEHIe.

ConHeyHas cucrema.

Comnune. CosHeuHass aKTMBHOCTh. McTounnk sHeprum CoJiHIIA U 3BE3M,. 3BE3bI, X OCHOBHbBIE
XapaKTepucCTMKu. JlumarpamMma «CIIEeKTPaJIbHBI KJIACC — CBETUMOCTb». 3BE3Abl IJIABHOM
IIOC/IeIOBATE/IbHOCTM.  3aBMCUMMOCTh  «Macca -  CBETMMOCTb»  [Ji1  3BE3[  IJIaBHOM
MocC/eioBaTeIbHOCT. BHyTpeHHee cTpoeHue 3B€3n. CoBpeMeHHble TpeACTaBJIeHUSI O
IpoucxoskaeHnu u spoouyy CoJtHIIa U 3BE3[T. DTaIlbl SKM3HU 3BE3]I.

Mieunsnin ITyth - Hamra [Najmaktmka. Ilonmoskenme u gBmkenne CojHna B ['amaktuke. Turbl
rajakTuk. PagmoranakTvky 1 kBazapbl. Y€pHbIe IbIPbI B SApax TaJIaKTHUK.

Bcenennasi. Pacimpenne Bcenennon. 3akon Xa66s1a. Pazberanme ramaktuk. Teopust Bosbiiioro
B3pbIBa. PeJIMKTOBOE M3TyUYEeHNE.

Maciurabuas ctpykrypa Beenennoin. MeraranakTuka.

Heperénnbie mpo61emMbl aCTPOHOMUMN.

Yuenuueckue HabntooeHus

Hab6oneHns: HEBOOPYKEHHBIM TIJIa30M C MCIIOJIb30BAaHMEM KOMITbIOTEPHBIX IPUJIOXKEHUI [IJIS
orpefiesieHusT TIOJIOXKEHUSI HebOeCHbIX OOBEeKTOB Ha KOHKPETHYIO [JaTy: OCHOBHbIE CO3Be3Ius
CeBepHOro MOJTyIIapus U SIPKME 3BE3/IbI.



Ha6monenus B Tesieckorn JIyHsl, rutanet, Mieunoro ITyTtu.

Oo6oo61IaonIee MOBTOPEHME

Posb ¢usMky 1 acCTpOHOMUM B SKOHOMMUECKOM, TEXHOJIOIMUECKOM, COLMAIbHON M 3TUYECKOM
chepax [esSTeSbHOCTM YesIOBEKA, POJIb M MEeCTO (GM3MKM M aCTPOHOMMM B COBPEMEHHOM HAYUYHOI
KapTuHEe MHupa, pojib (usnveckoM Teopuu B (HOpMMpPOBAHMM TIPEACTABAEHMII O (GU3NMIECKOn
KapTMHEe MMpa, MeCcTo (U3MYECKOM KapTUHBI MUpPA B OOIIEM psify COBPEMEHHBIX eCTeCTBEHHO-
HaYYHBIX TIPEICTaBJIEHMIA O IPUPOJIE.

MeskIipeMeTHbIE CBSI3U

N3syuenne kypca ¢usmkmu 6azoBoro ypoBHS B 11 Kimacce OCYIIECTB/ISIETCS C YUYETOM
coziep>kaTeIbHbIX MEKITPEAMETHBIX CBSI3€M C KypcamMy MaTeMaTuUKu, OMOJIOTUY, XMWY, reorpabumn
Y TeXHOJIOTUM.

Mesicnpedmemmule noHsimusi, CBSI3aHHbIE C M3yUEHMEM METOJOB HAy4YHOTO MO3HAHUS: SIBJIEHME,
HayuHbIM (akT, rumoresa, pusnveckas BeaMUMHA, 3aKOH, TeOpUs, HaOJIOeHNe, SKCIIEPUMEHT,
MOJEIMPOBaHMe, MOJIeJb, U3MEpPEHME.

Mamemamuxka: pelieHre CUCTEMbl YypaBHEHWUM, TPUTOHOMETpUYecKue GYHKIMU: CUHYC,
KOCMHYC, TaHI€HC, KOTAHTe€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U UX
MPOEKIIMM HAa OCY KOOpAMHAT, CJOKEHNE BEKTOPOB, IPOM3BOIHbIE 3JIEMEHTAPHBIX (YHKIINIA,
MIPU3HAKY TI0J00MS TPEYTOJIbHMUKOB, OIpeiesieHNe TIOAaV IIOCKuX Guryp u o6bEma TeJ.

Buonozus: snekTpuyeckue SIBJEHMSI B SKMBOM MPUpPOJe, KojiebaTelbHbIE ABVKEHUS B JKMUBO
TIPUPOZE, ONTUUYECKIME SIBJIEHUS B JKMBOM IIPUPOJE, NEMCTBIE paayaly Ha SKMBbIe OPraHU3MbI.

Xumus: CTpOeHMe aTOMOB M MOJIEKYJI, KPUCTAJIMUECKAs] CTPYKTYpa TBEPABIX TeJ, MeXaHU3MbI
00pa3oBaHMsI KPUCTA/UIMYECKON PEIIETKM, CIIEKTPAIbHbIN aHAIN3.

TI'eozpacpus: MarHUTHBIE TOJIOCA 3eMJIM, 3aJIeKM MArHUTHBIX PYI, (GOTOChEMKA 3€MHOM
MTOBEPXHOCTH, TIpe[icKa3aHue 3eMJIETPSICEHMIA.

Texnonozus: nVHUM 3JIEKTpoOIepenay, TEeHepaTop IEPEMEHHOrO TOKa, 3JIEKTPOIBUTATEb,
MHOYKIMOHHAsI TIeub, pajgap, paguoONpMEMHUK, TeJieBu30p, aHTeHHa, TenedoH, CBY-meus,
MTPOEKIIVIOHHBIN ammaparT, BOJOKOHHAs ONTHKA, COJTHeUHast 6aTapes.



IINTAHUPYEMBIE PE3VJ/IbTATbBI OCBOEHHUSA ITPOI'PAMMBI ITIO ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIET'O OBPA30OBAHUN S

OcBoenne yue6Horo npenmera «Dusmuka» Ha YpoBHE cpemgHero ooiero obpasoBanust (6a30Bblit
YpPOBEHb) MOJDKHO O0eCIeuuTb ITOCTMKEHME CJIeAYIOIMMX JIMUYHOCTHBIX, MeTalpeIMeTHbIX WU
IpeIMeTHBIX 06pa30oBaTeIbHbIX Pe3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaTbl OCBOEHMs YyueOHOro rmpenamera «Ddusmka» JOKHBI OTpPaskaTh
TOTOBHOCTb ¥ CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATbCS CHOPMMPOBAHHON BHYTPEHHEN!
MO3UIIVEN JIMUHOCTU, CUCTEMON IIEHHOCTHBIX OPMEHTAIVI, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHWN,
COOTBETCTBYIOIIMX TPAAUIIVMOHHBIM LIEHHOCTSIM POCCUIACKOTO OOIIeCTBa, paclliMpeHne sKU3HEHHOTO
OIIbITA M OIbITa ESITEJIbHOCTM B MPOIECCe peayn3aly OCHOBHBIX HaIlpaBJIEHUI BOCIUTATEIbHONM
JeSITeJIbHOCTYU, B TOM UMCJIE B YaCTHU:

1) rpa)kAaHCKOT0 BOCIIUTAHMSI:

c(hOpMMPOBAHHOCTD TPAsKIAHCKONM MO3ULIMY OOYYAIOIIErocsl Kak aKTUMBHOTO ¥ OTBETCTBEHHOTO
YyjiIeHa POCCUIACKOrO OBIIeCTBa;

NPUHATHE TPAaIULMOHHBIX OOIleUe/IOBEUeCKMX T'YMAHUCTUUECKUX U JeMOKPaTUUYeCKUX
LIEHHOCTEMH;

TOTOBHOCTb BECTM COBMECTHYIO [eSITeJbHOCTb B MHTEpecax TI'PakJIaHCKOro OOIIeCcTBa,
Y4aCTBOBATh B CAMOYIIPaBJIEHM B 00pa30BaTeIbHOM OPraHM3aIn;

yMeHMe B3a/MOJIe}ICTBOBATh C COLMAIbHBIMY MHCTUTYTAMM B COOTBETCTBUM C UX QYHKIUIMU U
Ha3HaveHNeM,;

TOTOBHOCTb K T'YMaHUTAPHOM ¥ BOJIOHTEPCKOM IeITeIbHOCTH;

2) IaTPUOTHUYECKOr0 BOCIIUTAHMS

chopMMPOBAHHOCTb POCCUIACKON TPasKIaHCKOM UAEHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHNE K T'OCYapCTBEHHBIM CMMBOJIAM, JOCTVKEHUSIM POCCUMCKUX YUEHBIX B
06acT¥ GUBUKA U TEXHUKH;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

chopMMPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STMUYECKOT0 TIOBEIeHNS;

CITOCOOHOCTDH OIIEHMBATh CUTYAIMIO M TMPUMHMMAThb OCO3HAHHBIE pPEIeHMsI, OPUEHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YMCJIE B IeSITeJIbHOCTU YUEHOTrO;

OCO3HaHMe JIMYHOTO BKJIaJa B IOCTPOEHME YCTOMUMBOTO OYIYIIEro;

4) 3CTeTMYECKOT0 BOCIIUTAHUS:

3CTETMUECKOEe OTHOIIEHME K MUpPY, BKIIOYAsT 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
(busmueckon HayKe;

5) TpymoBoro BocnuTaHus:

MHTEpeC K PasjnM4HbIM cdepam MpodeccuoHaTbHON eSTeIbHOCTM, B TOM YMCJIe CBS3aHHBIM C
GusMKOM ¥ TEXHMKOM, YMeHMe COBepllaTb OCO3HAHHBbIM BbIOOp Oymyieir Mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE SKM3HEHHbBIE IJIaHbI;

TOTOBHOCTb ¥ CIIOCOOHOCTh K 0OpasoBaHMIO M caMooOpasoBaHMIO B o6yacTyi (GUSMKKU Ha
TIPOTSKEHUM BCE SKU3HM;

6) 3K0JIOTMYeCKOr0 BOCIIMTAHUS:

CchoOpMMPOBAHHOCTb  3KOJIOTMUYECKOM  KYJbTYpbl, OCO3HaHMe TJOOAJIbHOTO  XapakTepa
9KOJIOTMYECKUX ITPOOIIEM;

TIJIAHMPOBAHME U OCYIIECTBJIEHME AEMCTBUIM B OKPYKAIOIIEM Cpelle Ha OCHOBE 3HaHMS Ilesiei
YCTOMUMBOTO PasBUTHS UeJIOBEUECTBA;

pacIMpeHne OIbITa AEeSTeTbHOCTM SKOJIOTMUYECKOM HAIpaBJ€HHOCTM Ha OCHOBE MMEIOIIMXCS
3HaAHWI 1o (puUsMKe;

7) IeHHOCTY HAyYHOI'0 ITIO3HAHMUA:

Cc(hopMMPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTHS
(busmueckoi HayKu;



OCO3HaHME IIeHHOCTM HAy4YHOM [MAesiTeIbHOCTY, TOTOBHOCTb B IIpollecce WM3y4YeHUsT GU3UKU
OCYIIECTBJISITh MPOEKTHYIO U MCCJIEIOBATENbCKYIO IeSITEIbHOCTh MHAMBUIYAIbHO U B IPYIIITE.

METAIIPEAMETHBIE PE3VYJIbTATBI

ITo3HaBaTe/bHbIE YHMBEPCAIbHbIE YUeOHbIe NeCTBUS

Ba3oBble jiornuecKkue AeiCTBUS:

CaMOCTOSITeJIbHO  (OpMy/IMPOBaTh M  aKTyaJuM3upoBaTh IMpobjemMy, paccMaTpuBaThb €€
BCECTOPOHHE;

OIpeesIsiTh LN AeSITeIbHOCTHM, 33[1aBaTh MapaMeTPbl ¥ KPUTEPUM UX TOCTUKEHNS;

BBISIBJISITD 3aKOHOMEPHOCTY ¥ IIPOTUBOPEUMSI B paCCMaTPUBAEMbIX (HDU3MUECKUX SIBJIEHUSIX;

paspabarbiBaTh IIJIaH peIIeHus] MPo6JIeMbl C YYETOM aHAIM3a MMEIOIIMXCS MaTepUaJibHbIX U
HeMaTepuaIbHbIX PECYPCOB;

BHOCUTDb KOPPEKTHUBHI B AESITEIbHOCTD, OLIEHMBATh COOTBETCTBME PE3YJIbTATOB IIEJISIM, OLIEHUBATh
PUCKY TIOCTIEACTBUI IeSITEIbHOCTH;

KOOPAMHMPOBATb ¥ BBIMOJIHATH paboTy B YCUIOBUSIX pPeaJbHOrO, BUPTYAJIbHOTO U
KOMOVHMPOBAHHOTO B3aMOEMCTBIS;

pasBMBaTh KPEaTMBHOE MbIIILJIEHNME TP PELIeHNUM KU3HEHHBIX ITPOOIEM.

Ba3oBble ucc/1egoBaTeIbCKIUE AeCTBUS:

BJIQIETh HAYYHOM T€PMMHOJIOTMEN, KJTIOUEBBIMM MTOHSATUSIMM U MeTofamu Ghu3nuIecKoil HayKu;

BJIaZIeTh HAaBbIKAMM YUEOHO-MCCIeA0BATETbCKONM U ITPOEKTHOM AeSTeIbHOCTY B 001aCTU (PUNKHA,
CIIOCOGHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSTE/NbHOMY ITOMCKY METOHOB pelleHus 3amad
(busmueckoro copepskaHms, MPUMEHEHNIO PA3JIMUHbIX METOMOB ITO3HAHMS;

BJIQETh BUAAMM [AESITEJIbHOCTM [0 TIOJIYYEHMIO HOBOTO 3HAHMS, €ro WHTEepIpeTalnn,
Mpeobpa30BaHNIO ¥ TTPUMEHEHNIO B PA3IMUYHBIX YUEOHBIX CUTYAIMSIX, B TOM YMC/Ie TIPU CO3TaHUN
yUeOHbBIX ITPOEKTOB B 00J1aCTU DU3NKY;

BBISIBJISITH TIPUUMHHO-CJIEICTBEHHbIE CBS3M M aKTyaJIM3MPOBATh 3aJjauy, BbIIBUTATh IUITOTE3Y €€
pellieHNs], HaXOUTb apryMEHTHI IJISI JOKA3aTeJIbCTBA CBOMX YTBEPsKAEHW, 3a/1aBaTh MapaMeTphl U
KPUTEPUM PEIIEHNS;

aHaIM3MPOBATh IMOJYUEHHbIE B XOJle pPellleHNs 3aauy Pe3yJsibTaThl, KPUTUUECKM OLIEHUBATh UX
JIIOCTOBEPHOCTD, TPOrHO3MPOBATh M3MEeHEeHMEe B HOBBIX YCJIOBUSIX;

CTaBUTb ¥ (POPMYIMPOBATh COOCTBEHHBbIE 3afauy B OOpa30BaTeNbHOM [eSITEJbHOCTU, B TOM
yycsie pyu U3ydeHnm GuUsmKku;

JlaBaTh OIIEHKY HOBBIM CUTYaIVsIM, OLIEHUBATb MTPUOOPETEHHBIN OIIBIT;

YMEeTb NIEPEHOCUTDb 3HAHMS 10 (GU3UKE B MTPAKTUIECKYIO 00JIaCThb KU3HEIEeSITETbHOCTH;

YMEeTb MHTErpyMpoBaTh 3HAHMS U3 Pa3HbIX MPeIMETHbIX 001acTei;

BBIZIBUTAaTh HOBBIE UAEN, TIpeAIaraTb OPUrMHAIbHBIE TIOIXOIbI M PEIIEHMUS;

CTaBUTD MPOOJIEMbBI U 3a7jauy, IOITYyCKaloIIye aJbTepHAaTUBHbIE PellIeHMs.

Pa6oTa ¢ uHdopmanmeii:

BJIaZleTh HaBbIKaMM IMoJTyyeHMs MHGopMaiy Gu3ndeckoro coaeps>kaHusi M3 MUCTOYHMKOB PA3HbIX
TUIIOB, CAMOCTOSIT€JIbBHO OCYIIECTBJISATh TOWUCK, aHaJIN3, CUCTEMATM3AlMI0 ¥ MHTEpIIpeTalnio
nHbopMaIMM pa3IMIHbIX BUIOB U (GOPM ITpeACTaBIeHUS;

OIIEHMBATb JJOCTOBEPHOCTDb MH(MOPMAINN;

MCIIOJIb30BaTh CpencTBa MHAMOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B pelleHun
KOTHUTUBHBIX, KOMMYHMKATUBHBIX ¥ OPraHM3allMOHHBIX 3amady C coOJiofeHreM TpebGoBaHMM
9PrOHOMMKM, TEXHUKU Oe30MacCHOCTM, T'MTMEHbI, pecypcocOepeskeHMus], MPaBOBbIX U ISTUUECKUX
HOPM, HOPM MHGOPMAIIOHHOM 6€30MacHOCTY;

CO3[laBaThb TEKCTbl (PU3NUECKOTO COMEpsKaHMsl B PasJMUHbIX (opMarax C yYETOM Ha3HAYEHMUS
vHpopMauMM M 1eJNIeBOM ayAUTOPUM, BbIOMpAs ONTMMAJIbHYIO (OpMYy TIpeaCTaBleHUS WU
BU3YaIU3aIUN.

KoMMyHUKaTHMBHbIE YHMBEPCATbHbIE YUeOHbIe Je/CTBUS:

OCYIIECTBJIATh OOllIeHNe Ha YPOKax GU3UKMU U BO BHE-YPOUHO JIeSITETbHOCTH;

pacro3HaBaTh MPEATIOCHUTKM KOHMIMKTHBIX CUTYAIUI Y CMSTUaTh KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMSI C MCIIOJIb30BaHMEM SI3bIKOBBIX CPEJICTB;

MTOHMMATh Y MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM M MHAUBUIYaJIbHOM PabOThI;

BbIOMpATh TEMATMKy M METOIbl COBMECTHBIX [EICTBMII C YYETOM OOIIMX WMHTEPECOB W
BO3MOXXHOCTEM Ka)KIOro WieHa KOJUIEKTUBA;

MPUHMMATh 1LIeJI COBMECTHOM JeSITeIbHOCTM, OPTaHN30BbIBATh ¥ KOOPAMHMPOBATD IE/CTBUS 11O
€€ DOCTVKEHMIO: COCTaBJISITh IIJIaH OeMCTBUMA, paclpenessiTh PO C YUETOM MHEHMUI YYaCTHUKOB,
00CYXIAaTh Pe3yIbTaTbl COBMECTHOM PaboThI;

OIIEHMBATh KauyecTBO CBOEro BKJaJa M KasKIOIO y4YaCTHMKA KOMaHAbI B OOLLIMII pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBbIE IIPOEKTbI, OIEHMBATb WAEM C TO3ULMYM HOBMU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOV 3HAUMMOCTH;

OCYIIECTBJIATh MO3UTMBHOE CTpaTerMueckoe IOBeIeHMe B PasjIMUHbIX CUTYALMSIX, MPOSIBIISITh
TBOPYECTBO U BOOOpakeHMe, ObITh MHULIMATUBHbBIM.

PerynaruBHbIe YHUBepCA/IbHbIE YUeOHbIE IeCTBUS

Camoopraumsanms:

CaMOCTOSIT€JIbHO ~OCYILIECTBJISITb ITO3HABATE/IbHYIO [IeSITeJbHOCTb B 00JacT GU3MKU U
aCTPOHOMMM, BBISBJISITh IPOOJIEMBI, CTaBUTh ¥ (DOPMYJIMPOBATh COOCTBEHHbBIE 3aaU;

CaMOCTOSIT€JIbHO COCTaBJIATh IIAaH peIIeHus] pPacuéTHbIX M KauyeCTBEHHbIX 3amay, IIJIaH
BBITIOJTHEHUSI ~ MPAKTUUYECKOM PAbOThl C YUYETOM MMEIOMMXCS  PecypcoB, COOCTBEHHbBIX
BO3MOSKHOCTEN ¥ IIPeaIIOUTEeHNIA;

JlaBaTh OILIEHKY HOBBIM CUTYalVsIM;

pacIIMpsaTh paMKy y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MTPeIIIOUTeHNI;

JleJlaTb OCO3HAHHBI BBIOOP, ApPryMEHTMPOBATh €ro, OpaTb Ha CeOS OTBETCTBEHHOCTh 3a
pelleHue;

OIIEHMBATDb MMPUOOPETEHHBIN OIIbIT;

CII0CcOOCTBOBAaTh (POPMMUPOBAHMIO ¥ IIPOSIBJIEHUIO SPYIULIMM B 06JIacTM (U3UKU, MTOCTOSIHHO
MOBBIIIATh CBOY 0Opa30BaTeIbHbIN M KYJIbTYPHbIV YPOBEHb.

CaMOKOHTPO/Ib, SMOIIMIOHAIbHBIA MHTE/IJIEKT:

laBaTb OILIEHKY HOBBIM CUTyalusiM, BHOCUTb KOPPEKTMBBI B [eSITEJIbHOCTb, OILIEHMBATh
COOTBETCTBME PE3YJIbTaTOB LIEJISIM;

BJIaJieTh HAaBbIKaMM ITO3HABATEJbHOM pedJieKCUM KaK OCO3HAHMS COBEpPIIAeMbIX NEeMCTBUI U
MBICJIUTEJIbHBIX MTPOIECCOB, X PE3YJIbTaTOB ¥ OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCUY JIJISI OLIEHKM CUTYaIui, BbIOOpa BEPHOTO pelleHNs;

YMETb OIIEHMBATh PUCKU ¥ CBOEBPEMEHHO MPUHMMATD PEIIEHMST [0 UX CHUKEHUIO;

MIPUHMMATh MOTMBBI ¥ apI'yMEHTbI APYTUX MIPU aHAJIM3€e PE3YJIbTATOB JIeSITeIbHOCTH;

MIPUHUMATh Ce0s1, TOHMMasi CBOY HEIOCTATKM M JOCTOMHCTBA,

MIPUHMMATh MOTMBBI ¥ apI'yMEHTbI APYTUX MIPU aHAJIM3€ PE3YJIbTAaTOB JeSITeIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKN.

B mporecce moCTMKEHMSI JTMUYHOCTHBIX PE3YJIbTATOB OCBOEHMS IPOrpaMMbl MO (GU3MKe s
YPOBHSI CpefHero OOIero o6pasoBaHuUs y OOYUYAIOIIUXCS COBEPIIEHCTBYETCS 3MOIMOHATbHbIN
MHTEJUIEKT, IIPeAToJIaramImin copMnpoBaHHOCTD:

CaMOCO3HaHMsl, BKJIIOYAIOIIErO0 CIIOCOOHOCTb IOHMMAaThb CBOE 3MOIMOHAIbHOE COCTOSIHMUE,
BUJIETDb HAIIPaBJIEHMST Pa3BUTHSI COOCTBEHHOI SMOLIMOHAIBHOM Cchepbl, ObITh YBEPEHHBIM B cebe;

caMOperyJIMpOBaHMsI, BKIIOYAIOIIEIO CaMOKOHTPOJIb, YMEHMe IMPUHMMATh OTBETCTBEHHOCTb 3a
CBOE MOBeeHMe, CIOCOOHOCTh amalTUPOBAThCS K SMOIMOHAJbHBIM M3MEHEHUSIM U TIPOSIBJISITH
I'MOKOCTb, ObITh OTKPBITHIM HOBOMY;;

BHYTpEHHEl MOTMBAIIMM, BKJIFOUAIOIIEN CTpeMJIeHNE K JOCTVKEHUIO LIeJIM U YCIIexy, OITUMMU3M,
VHULIMATUBHOCTb, YMEHME AEeMICTBOBATh MCXO/IS U3 CBOMX BO3MOKHOCTEI;

SMITAaTUM, BKJIIOYAIOIIE CIIOCOOHOCTh IIOHMMAaThb SMOLMOHAJIbHOE COCTOSIHME [IPYIUX,
YUUTBIBATh €T0 MPY OCYIIECTBIEHUM OOILIEeHMSI, CTOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMIO;



COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTb BBICTPauBAaTh OTHOIIEHUS C JOPYyrUMMU
JIIOJIbMMU, 3a60TUTBCS, TIPOSIBJISITH MHTEPEC U pas3peliaTb KOHMIMKTHI.

INPEAMETHBIE PE3YJIbTATHBI

K koHmy ob6yuyenuss B 10 Kiacce mpenMeTHble pe3y/bTaThl Ha 6a30BOM YPOBHE [TOJDKHbI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIIVXCS YMEHWIA:

IEMOHCTPUPOBATh HA MpUMepax poyib M MeCTo Gu3Mku B HOpMUPOBAHNY COBPEMEHHOM HAy4YHOM
KapTUHbI MUpPa, B Pa3BUTUM COBPEMEHHO TEXHUKMU Y TEXHOJIOTUM, B IIPAKTUUECKON IesITeTbHOCTU
JIIOJeNt;

YUUTBIBATh T'PAHUIIBI TPUMEHEHUS] M3YUEHHBIX (U3NMYECKMX MOJeJeil: MaTepuaibHasi TOUKa,
MHEepIaJIbHasl CUCTEMA OTCUETa, abCOIIOTHO TBEPAOE TeJIO, MAEATbHBIA Ta3, MOAEIM CTPOEHUS
ra3oB, KUIKOCTE M TBEPABIX TeJ, TOUEUHBIN JIEKTPUUECKUI 3apsi, MpyU peleHnu (Gpuanmdeckmnx
3a/1ay;

pacrio3HaBaTh Gusnyeckyue siBjeHus (IIPoIeCcchl) M OOBSICHITh X HA OCHOBE 3aKOHOB MEXaHUKM,
MOJIEKYJIIPHO-KMHETUYECKOM TeopuM CTPOEHMST BelleCTBa M 3IJIEKTPOAVHAMMKN: paBHOMEPHOe U
PaBHOYCKOPEHHOE TMPSIMOJIMHENHOE MBIDKEHNE, CBOOOJHOE TaJleHre TeJl, MABVDKeHue TIO
OKDY)KHOCTM, WMHepIus, B3aumopenctsue Tes, Ouddysusi, OpOYHOBCKOe [BUKEHME, CTpPOeHue
SKUIKOCTEN ¥ TBEPABIX TeJ, M3MEHEeHMe OObEMa TeJ MPU HarpeBaHuy (OXJIKIEHWUM), TeIJIOBOE
paBHOBecHe, MCIapeHue, KOHAEHCAlusl, IUIaBJeHMe, KPUCTAIM3alMs, KUIeHMe, BJIAXKHOCTb
BO3/yXa, IOBBIIIEHNE AABJEHMS Tasa IMPU €ro HarpeBaHMM B 3aKPbITOM COCY[e, CBSI3b MEXKIY
rapaMeTpaMy COCTOSIHMS ra3a B M30Ipolieccax, 3JIeKTpu3alys Tell, B3auMOAeCTBIE 3apsiioB;

OMMCHIBAaTh MEXaHMYECKOe IBVDKEHME, MUCIOJIb3ysl (pusnuecKkyue BeJMUMHBI: KOOPAMHATA, ITYTh,
nepeMellieHe, CKOPOCTb, YCKOpeHMe, Macca Tesja, CUJia, UMITYJIbC Tejla, KMHeTUJYecKass SHeprus,
MOTEHIMAIbHAS SHEPIrusl, MexaHuuyeckasi paboTa, MeXaHMYeCKas MOIIHOCTb; IMPU OMMUCAHUU
MPaBWIbHO TPAKTOBATh MU3MUECKUIA CMBIC/ UCIIOIb3YEeMbIX BEIUUMH, X 0003HAYEHUS U eAVHULIbI,
HaXOAUTb (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO GU3NYECKYIO BEJIMUMHY C APYTUMU BEIMUMHAMMY;

OMNMCHIBATh M3yUYeHHbIE TEIJIOBble CBOMCTBA TeJl U TEIUIOBbIE SIBJIEHUS, UCIOJb3Ys (Pusnueckue
BeJIMUMHBI: [JaBJieHMe Tasa, TeMmIepaTypa, CpPemHssT KMHEeTMYecKass SHeprus XaoTUUEeCKOTO
IBVKEHUSI MOJIEKYJI, CpeJHEKBaApaTUyHas CKOPOCTb MOJIEKYJI, KOJMUYECTBO TEIUIOThl, BHYTPEHHSIS
sHeprusi, pabora rasa, KO3QOUIMEHT OJIE3HOTO IECTBUS TEIUIOBOTO IBUTATEJIs; MPU OMMUCAHUN
MPaBWIbHO TPAKTOBAaTh (U3MUECKMIA CMBIC/ UCIIOIb3YEeMbIX BeJIMUMH, UX 0003HAUEHUS U eOVHUIIbI,
HaxXoAuUTb (POPMYJIbI, CBSA3BIBAIOIIVE JAHHYIO (GM3NUYECKYIO BEJIMUMHY C IPYTUMU BeJIMUMHAM;

OMMCHIBATh M3YUeHHbIe 3JIEKTPUYECKME CBOMCTBA BeIIeCTBa U 3JeKTpUYECKue SBIEeHUS
(TIpoliecchl), MCIOJb3YsT (GU3MUECKMEe BEJIMUMHBI: SJIEKTPUUECKUI 3apsjl, 3JeKTpUYecKoe IIoJe,
HaIMpSDKEHHOCTD TTOJIST, TIOTEHIMaJI, Pa3HOCTb MOTEHIMAIOB; MIPU OMMCAHUYM MTPAaBUWJIbHO TPAKTOBAThb
(busMUecKnii CMbICJT UCIOJb3YEMBIX BEIMUYMH, X 0003HAUEHMS ¥ €IVHUIIbI; YKa3bIBaThb (DOPMYJIbI,
CBSI3bIBAIOIIME NAHHYIO (GDU3MUECKYIO BeJIMUMHY C IPYTUMU BeJIMUMHAMMU;

aHAIM3MPOBaTh (usMUeckMe TMPOIECChl ¥ SBJEHUs, WMCIOJNb3ysl GU3MUYeCKre 3aKOHbI U
MPUHITUTIBI: 3aKOH BcemupHoro Tsarotenus, I, II u III 3akonHbl HbloTOHa, 3aKOH coxpaHeHUs
MeXaHUYEeCKOV SHepPIruM, 3aKOH COXPaHEHMs MMITYJIbCa, MPUHIUIT CYTEePIIO3UIINMA CUJT, TTPUHIUII
pPaBHOIPaBUsI MHEPIMATbHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO0 CTPOEHMS
BellleCTBa, ra30Bble 3aKOHbBI, CBSI3b CPeJHEM KMHETUYECKON SHEPTUM TEIJIOBOTO IBVKEHMST MOJIEKYT
C abCOJTIOTHOM TeMIlepaTypoii, MepBbIil 3aKOH TEPMOAVMHAMMKM, 3aKOH COXPaHEHMSI 3JIEKTPUUECKOTO
3apsiga, 3akoH KysioHa, mpuM 3TOM pasauyaTh CJAOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTMUueCKoe BbIpaykeHue 1 YCI0BUS (TpaHUIlbl, 06J1aCTV) TPUMEHUMOCTH;

OOBSICHSITb OCHOBHbBIE€ TIPMHILIMIIBI JEVCTBUSI MAIlVH, NMPUOOPOB M TEXHUYECKUX YCTPOICTB;
pasyMyaTh yCJIOBUS UX 6E30I1acCHOrO MCIIOIb30BaHMsI B TIOBCETHEBHOM SKMU3HMU;

BBITIOJIHSATh OKCIIEPMMEHTBI 110 MCCAeAOBAaHUIO (GU3NYECKUX SIBJIEHMIA U TPOLIECCOB C
MCIIOJIb30BAHMEM TIPSIMBIX ¥ KOCBEHHBIX M3MEpEeHMi, py 3ToM (PopMyIMpoBaTh MpobsemMy/3amaqy
M TUIOTe3y y4eOHOTO 3KCIEePUMMEHTa, COOMpaTh YCTAHOBKY M3 IMpPEAJIOKEeHHOrO O0OOpYymOBaHMS,
MIPOBOAUTD OMBIT ¥ (DOPMYJIMPOBATDH BHIBOJIbI;



OCYILECTBJIATh MpPSIMbIE ¥ KOCBEHHbIE M3MepeHMS (PU3MUEeCKUX BeJIMYMH, IPU 3TOM BBIOMpPAThb
ONTUMAaJIbHBIM CIIOCOO M3MEpeHMs M MCIIOJb30BaTh M3BECTHbIE METOMbI OILIEHKM IOrPEITHOCTEN
M3MepeHNis;

MCC/IeOBaTh 3aBUCUMMOCTM MEXOY (U3NYECKUMMM BeIMUMHAMM C MCIIOJIb30BAaHMEM IIPSIMbIX
M3MEepeHni1, TPU ITOM KOHCTPYMPOBAThb YCTAHOBKY, (UKCUPOBATh pPeE3YJbTaThl TOJYYEHHOM
3aBUCUMOCTY (U3UUECKUX BEJIUUMH B BUIe TaOaUIl 1 rpaduKOB, JejaTh BbIBOIbBI IO pe3y/bTaTam
MCCJIeTOBAHMST;

cobsoaTh MpaBuia Ge30MMacHOrO TPyHa Py MPOBEIEeHUM MCCAeOOBaHUI B paMKax yuyeOGHOro
9KCIIEPUMEHTA, YYeOHO-UCC/IeNOBATeIbCKOM I IPOEKTHON [OesITEeIbHOCTY C MCIIOJb30BaHUEM
M3MEePUTEJIbHBIX YCTPOJCTB U JJaBOpaTOPHOrO 0OOPYIOBaHMS;

peliaTh pacuéTHbIe 3aauM C SIBHO 3aJaHHOV (M3MUYECKON MOJAENbIO, UCHOJIb3YsT (GuU3ndyecKue
3aKOHbI M TIPMHLIMAIIBI, Ha OCHOBE aHajM3a YCJIOBMS 3amauy BbIOMpPaTh (U3MUYECKYI0 MOMEJb,
BBIIESATh (DU3NUecKue BeNMUMHBI U (POPMYJIbI, HEOOXOOMMbIE IJIsI €€ pellleHus, MPOBOIAUTD
PacY€EThI M OLIEHMBATh PeaJIbHOCTD ITOJTYUYEHHOr O 3HaUYeHusT (P13MIeCcKoi BeJIMUMHBbI;

peliaTh KayeCTBEHHbIE 3aJauy: BbICTPAMBATh JIOTMYECKM HEIMPOTUBOPEUMBYIO IIEIIOUKY
paccy>KIeHuii C OITOPOI Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U PU3NYECKIME SIBIEHNS;

MCIIOJIb30BaTh MPY pelleHnr yUeOHbIX 33J]au COBpeMeHHbIe MHPOPMAIMOHHbIE TEXHOJIOTUN JIJISI
IIOMCKa, CTPYKTYPUPOBAHMSI, MHTEPIIPeTaluy U IpeACcTaB/JIeHNus] yueOHOM ¥ Hay4YHO-IIOIMYJISIPHOM
nHbOpPMaIMM, TTOTYYEHHON U3 Pa3IMYHBIX MCTOYHMKOB, KPUTUUECKYM aHAIM3MPOBATD MOTyYaeMYIO
MHGOPMAINIO;

MIPUBOJUTh MPUMEPBI BKJIala POCCUIICKUX U 3aPyOEKHBIX YUEHBIX-(QU3MKOB B Pa3BUTHE HAYKM,
00BSICHEHME TTPOLIECCOB OKPYKAIOIIEro Miupa, B pasBUTHE TEXHUKU U TEXHOJIOTUIA;

MCIIOJIb30BaTh TEOpPEeTMUYECKUe 3HAHMS MO (U3MKEe B MOBCEIHEBHON JKM3HU MJIT OOecredyeHus
6e30ITacHOCTY IIpY OOpallleHuy ¢ MpubopamMy ¥ TEXHUUECKUMM YCTPOMCTBAMM, IJIT COXPaHEHMS
3IOPOBbSI ¥ COOJTIOAEHMST HOPM 9KOJIOTMUYECKOTO TIOBEEHNS B OKPY KaIOIIEeN CpeJie;

paboTaTh B TPYIEe C BBIIOJHEHMEM PasJMUYHbIX COIMAJbHBIX pOJIel, IJIaHUPOBaThb pPaboTy
TPYINIbI, palMOHAJBHO  pacIpenessiTb OO0SI3aHHOCTM M  IUIAHMPOBAThb  JeATEJIbHOCTb B
HEeCTaHJAPTHBIX CUTYaLMSIX, ageKBaTHO OLIEHMBAaTh BKJIA[ KaKIOrO M3 YUYAaCTHMKOB TI'PYIIIbI B
pellieH1e paccMaTpyBaeMoli IPOHIEMBI.

K koumy obyuennss B 11 Kiacce mpeaMeTHble pe3yjbTaThl Ha 6a30BOM YPOBHE IOJIKHBI
oTpaykaTb CPOPMMPOBAHHOCTD Y OOYUAIOIINXCS YMEHWIA:

JIeMOHCTPMPOBATh Ha MpUMepax PoJjib i MeCTO GM3UKKU B (POpMMUPOBAHUYM COBPEMEHHOM HayUHOM
KapTUHBI MUpPa, B Pa3sBUTUM COBPEMEHHONM TEXHUKU M TE€XHOJIOTUM, B MPAKTUUYECKON IeITe/IbHOCTU
JIIOZEI, LIeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHbI MUPa;

YUUTBIBATh TPAHUIIBI TPUMEHEHNST U3YUEHHBIX QU3NYECKNX MOIeJIeli: TOUeUHbIN 3JIEKTPUIECKUI
3apsim, JIyd CBEeTa, TOYEUHBbI MCTOUHMK CBeTa, SAepHass MOfejlb aroMa, HYKJIOHHAs MOJeNlb
aTOMHOTO S7pa IIpy pelleHny GuUsuIecKux 3aJau;

pacro3HaBaTh Gu3Mueckue sBaeHus (TPOLecChl) M OOBSICHATh MX HA OCHOBE 3aKOHOB
9JIEKTPOAVMHAMMUKMA ¥ KBAHTOBOM (U3UKM: 3JIEKTpUYECcKas IMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMUUYECKOe, MarHUTHOE JelCTBUSI TOKa, B3aMMOMENCTBME MArHUTOB, 3JEKTPOMAarHUTHas
MHIOYKIMS, [eiCTB/Ee MarHMTHOTO IIOJISI Ha TPOBOJHMK C TOKOM M OBVSKYIIMIACS 3aps,
3JIEKTPOMAarHUTHbIE KOJiIeOaHMS M BOJIHBI, MPSIMOJIMHEMHOE PacCIpOCTpaHeHMe CBEeTa, OTpakeHue,
mpejioMyieHre, wuHTepdepeHuns, audpakuus M IoJIpusalusg CBeTa, [OUCIepCusi CBeTa,
dorosnexkrpuueckmit 3pdekT (boTosbddeKT), cBeTOBOe maBjeHMe, BO3HMKHOBEHME JIMHENYATOTO
CITeKTpa aToMa BOIOPOJa, €CTeCTBEHHAS ¥ MCKYCCTBEHHAs! Paii0aKTUBHOCTb;

OMMCHIBAaTh M3y4YEHHbIe CBOMCTBA BeIecTBa (37EKTpMUUECKMe, MarHUTHbIE, OITUYECKUE,
9JIEKTPUYECKYIO IPOBOAMMOCTb Pa3JIMUHBIX CpPeNl) M 3JIEKTPOMAarHMTHbIE SIBJIEHUSI (IIPOILIECCHI),
UCMOJIb3YST  (pU3MUeckMe BeMUYMHBL: JJIEKTPUYECKMUI 3apsil, Cwia TOKa, 3JeKTpUYecKkoe
HanpspKeHue, 3JIEKTPUYECKOe COMPOTUBIIEHME, Pa3HOCTb MOTEHIMAJIOB, 3JeKTPOIABIDKYINAS CUJIa,
paboTra TOKa, MHOYKLIMS MAarHMTHOTO HOJs, cwia Ammepa, cuia JIopeHia, MHOYKTMBHOCTb
KaTyIIKM, SHEPTrMsl 3JeKTPUYECKOrO M MarHUTHOTO TIIOJIel, IepMOoAd, M YacToTa KOJjiebaHMii B



KoJiebaTeIbHOM KOHTYpe, 3apsii M Cujaa TOKa B IpOIecce TrapMOHMUYECKMX 3JIeKTPOMArHUTHBIX
KojiebaHui, (GOKYCHOe pacCTOSIHME M OITMYecKas Cwia JIMH3bI, TMPY OMMCAHUM IPaBUJIBHO
TPaKTOBAaThb (M3MUYECKUI CMBIC/ MCIIOJIb3yEMbIX BEJIMUMH, X 0003HAUEHMS M €OVHUIIbI, YKa3bIBATh
(dbopMyJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMM BeJIMUMHAMI;

ONMCHIBATh M3yUEeHHbIe KBAHTOBBIE SIBJIEHUSI M IPOIECCHI, MCIIOJb3Yysl (DuU3MuecKme BeJVNINHbI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTMS M MIMITYJIbC (OTOHA,
nepuoy, ToJIypaciiajia, SHeprusi CBSI3M aTOMHBIX Sep, IPY OMMCAHUM IPABUIBHO TPaKTOBAaTh
(bU3MYEeCKM CMBICJT UCIIOb3YEMbIX BEJIMUMH, X OO03HAYEHUST M €OUMHMUIIbI, YKa3bIBaThb (HOPMYJIbI,
CBSI3bIBAOIIME NAHHYIO (GU3MUYECKYIO0 BEIMUMHY C APYTMMM BeIMYMHAMM, BBIUMCJSATH 3HAUYEHUE
(bU3MYECKON BeIVYNHBI;

aQHaIM3MPOBaTh (u3MUeckme TMPOIECChl ¥ SBJEHMUS, WCIOJAb3ysl GuU3nMYecKue 3aKOHbI U
MPUHIMIIBEL: 3aKOH OMa, 3aKOHBI ITOC/IeI0BATEIbHOTO U MapaIeJIbHOTO COeMHEHMS TPOBOTHMUKOB,
3akOH  JI>koymnsi-JleHiia, 3aKOH 3J€KTPOMArHUTHOM  MHIOYKIWM, 3aKOH  IPSIMOJIMHEITHOTO
pacpoCTpaHeHUs] CBeTa, 3aKOHbI OTPaKEHMsS CBeTa, 3aKOHbI IPEJOMJIEHMS CBeTa, ypaBHEHMe
OuiHIITeNHA 17151 poTtoadderTa, 3aKOH COXpPAHEHMST SHEPTMM, 3aKOH COXPAHEHUS MMITY/IbCa, 3aKOH
COXpaHEHMSI 3JIEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEeHMsI MaCcCOBOT'O UMCJIa, IOCTy/aThl bopa, 3akoH
pafMOaKTUMBHOTO pachajga, Mpu 3STOM pasauyaTh CJAOBECHYHO (GOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BbIpakeHye U YCI0BUS (TpaHULIbI, 061aCTH) TPUMEHUMOCTH;

omnpeessTh HalpaBJjeHMe BeKTOpa MHAYKLUMY MarHMTHOTO ITOJISI TTPOBOAHMKA C TOKOM, CUJIBI
Awmrmepa u cwbl JlopeH1ia;

CTPOUTDb U ONMCHIBATh M300paskeHMe, CO3aBaeMoe MI0CKMM 3epKaioM, TOHKOM JIMH301i;

BBITIOJIHATh OKCIIEPMMEHTbI [0 MCCAEAOBaHUIO (GU3NYECKUX SIBJIEHMIA U IPOLIECCOB C
MCIIOTb30BaHMEM TPSIMbIX M KOCBEHHBIX M3MEpeHUI: Ipu 3TOM (popMyMpoBaTh mpobiemy/3agady
M TUIIOTE3y YuyeOHOrO 3KCIEPUMEHTAa, COOMpPAaTh YCTAHOBKY M3 IPEIJOKEHHOTO 060pYIOBaHMS,
MIPOBOJUTD OMBIT U (HOPMYJIMPOBATH BbIBOJIbI;

OCYILIECTBJISATh TMPSIMble M KOCBEHHbIE M3MepPeHUs] (GU3NYECKMUX BEIVUMH, MPU 3TOM BbIOMPATH
ONTUMAJIbHBIN CIIOCOO M3MEepeHMs M MCIOJIb30BaTh M3BECTHbIE METONbI OLIEHKM MOTPEeITHOCTe
M3MEPEHUI];

MCCIeOBATh 3aBUCUMOCTY (U3NUECKUX BEJIMUMH C MCIIOTb30BaHMEM TMPSIMbIX M3MepPeHMUIt: Tpu
5TOM KOHCTPYMPOBaTh YCTAaHOBKY, (UKCUpPOBATh pe3yJbTaThl TIOJYYEHHOW 3aBUCUMOCTU
bu3MUYecKnx BeIMYMH B BUe TabauI| U rpadmKoB, IeaTh BBIBOAbI MO pe3yJibTaTaM MCCAeIOBaHMS;

cobsro1aTh MpaBuia 6e30MacHOTO TpyAa Mpy MPOBEIEHUM MCCAeAOBaHUI B paMKaxX yuyeOHOro
9KCIIEpMMEHTa, YYeOHO-UCCIeNOBATeNIbCKOM ¥ TMPOEKTHON JesTebHOCTU C WCIIOJIb30BaHMEM
M3MEepUTEJIbHBIX YCTPOICTB U JTAOOPaTOPHOT'O OO0PYIOBaHMS;

pelllaTh pacy€THbIE 3a7auM C SIBHO 3a[laHHOM (DU3MUECKOM MOAEJbIO, MCIOJIb3ys (u3nvecKue
3aKOHbl M TIPMHIIMIIBI, HA OCHOBE aHajaM3a YCJOBUSI 3alauM BbIOMpPaATh (GU3UUECKYI0 MOJEb,
BBIAENSATh (U3MUYecKue BeIMUIMHBI M (GOPMYJIbl, HEOOXOOMMble IJIsi €€ pelleHus], MPOBOIUTD
PacCy€ThI U OlIEHMBATh PeaTbHOCTD MOYYEHHOTO 3HaueHMsT GU3UMIeCKO BeJIMUMHbI;

peliaTh KauyeCTBeHHbIE 33[auy: BBICTPAaMBATh JIOTMUECKY HEMPOTUBOPEUMBYIO IEMOYKY
paccy>kieHui1 C OTIOPON Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U hU3MUYECKUe SIBJIEHUS;

MCIIOTIb30BaTh MIPU pellleHny y4eOHbIX 3a/lau COBpeMeHHble MH(MOPMAIVIOHHbIE TEXHOJIOTUY IS
MOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAUM U TPEeACTaBIeHNS] YUeOHOM UM HayYHO-TIOMYJISIPHOM
MHpOPMaIIMA, TTOTYYEHHON U3 Pa3/IMUYHBIX MCTOYHMKOB, KPUTUUECKY aHAJM3MPOBATh MOJTyYaeMYIO
nHbOpPMaInio;

OOBSICHSITD TIPUHLIMITBI JI€CTBUSI MAIllMH, TPUOOPOB M TEXHMUECKUX YCTPOMCTB, pa3iMuaTh
yC10BUSI MX 6€30IaCHOTO MCIIO/Ib30BaHMS B TIOBCEIHEBHON JXU3HM;

MIPUBOANUTH TIPUMEPBI BKJIaJa POCCUIICKUX U 3apyOesKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHME TTPOIIECCOB OKPYKAIOIIEro MIUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

MICIIOJTb30BATh TeOpeTHYecKue 3HaHUS 1O GM3NUKe B MOBCEOHEBHOM SKMU3HU [JIS1 O0OecredeHust
6e30IMacHOCTY TIpM OOpallleHu C MpubopamMu M TEXHUYECKUMU YCTPOMCTBAMM, MIJIT COXPaHEHMS
3[IOPOBbSI ¥ COOTIOEHMS HOPM 3KOJIOTMYECKOTO TIOBEeIeHMS B OKPYKaIOILel CpeJie;



paboTaTb B TpyMIe C BBIMOJHEHMEM pPa3MUHbIX COIMAIbHBIX PpOJIeH, IJIaHUPOBATh pPaboTy
IPYIIbI, PAlMOHAIbHO pacClIpeAesssTh OOS3aHHOCTM ¥  IJIAHMPOBAaTh  HESITeJIbHOCTh B
HeCTaHapTHbIX CUTYalUsIX, afeKBaTHO OIeHMBATh BKJIa[, KaXXAOTO M3 YYACTHUKOB TPYIIbI B
pellieHye pacCMaTpMBaeMoy MPoOIEMBI.



TEMATHUYECKOE ITJTAHUPOBAHUE
10 KJIACC

KonnuecTBo uacos DJIeKTPOHHbIE
N® i/ HaummeHoBaHMe pa3fesioB U TeM K I (umdposBbie)
MMporpamMmbI Bcero o; TPOJILHbIE 1)6a1<'mqec1me oOpasoBaTesIbHbIE
paboThI padoThI pecypce
Paspen 1. PU3NKA 1 METO/JIbl HAYYHOT O IIO3HAHUA
1.1 dusmka 1 MeTOIbl HAYYHOTO ITO3HAHUS 2 Bu6morexa HOK
: FibL Hay https:/m.edsoo.ru/7f41bf72
Wroro no pasmeny 2
Pasnen 2. MEXAHUWKA
bubmoreka HOK
2.1 Kunemaryka 5 https://m.edso0.ru/7f41bf72
Bubmorexka IOK
2.2 flumamxa 7 https://m.edsoo.ru/7f41bf72
Bubmmorexka IOK
2.3 3aKOHbI COXpaHeHMs B MeXaHKe 6 1 1 https:/m.edsoo.ru/7f41bf72
Uroro nio pasgeny 18
Pazpen 3. MOJIEKYJIIPHAS ®U3UKA I TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 1 bubmmoreka IIOK
) Teopumn https://m.edsoo.ru/7f41bf72
bu6mmoreka LIOK
3.2 OCHOBBI TEPMOIVHAMUKNA 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHble cocTosiHMS BellecTBa. Da3oBbie 5 Bubmmoreka LIOK
) repexombl https://m.edsoo.ru/7f41bf72
Uroro 1o pasgeny 24
Paspen 4. 9JIEKTPOJIVNHAMUKA
4.1 DJIEKTPOCTATUKA 10 1 ‘ bubanoreka IIOK



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

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

49 [TocTosIHHBIN 2JIeKTpUYECKuit TOK. ToKu B 12 bu6mmoreka IIOK

) pas/IMUHBIX cpedax https://m.edsoo.ru/7f41bf72
Uroro 1o pasgeny 22
PezepBHOe Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KoanuecTBOo uacos DJIeKTPOHHbIE
N° i/ HaumeHoBaHue pa3jiesioB U TeM K N (umdposBbie)
MPOrpaMmbI Bcero O;Tpoanble %axfmqecxue oOpasoBaTeIbHbIE
paboThI padoThI pecypcsI
Pasgen 1. 9JIEKTPOIMHAMMUKA
11 MarsuTtHoe nojie. DJIeKTPOMarHUTHas 11 1 3 Bbubmmoreka HOK
) VHITYKLMS https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 11
Pasnen 2. KOJIEBAHUSY 11 BOJIHbBI
21 MexaHuueckye U 3JeKTPOMarHUTHbIE 9 1 Bubmorexka IOK
) KoJiebaHus https://m.edsoo.ru/7f41c97c
bubmoreka HOK
2.2 MexaHnuecKkue 1 3J1eKTPOMarHUTHbIE BOJTHBI 5 1 https://m.edsoo.ru/Tf41c97c
bubmoreka HOK
2.3 | Onmuka 10 3 https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 24

Paszen 3. OCHOBBI CITEIIUAJIbBHON TEOPUH OTHOCUTEJIBHOCTU

31 OcCHOBBI crIelIMaIbHON TEOPUNA 4 1 buébmoreka HOK
) OTHOCUTEJIbHOCTU https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 4
Pasgen 4. KBAHTOBAS ®U3UKA
. bubmmoreka HOK
4.1 DjleMeHTbI KBAHTOBOM OITTUKU 6 https://m.edsoo.ru/7f41c97c
bubaoreka IIOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
buébmoreka HOK
43 AromHoe sanpo > https://m.edsoo.ru/7f41c¢97c



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

Wroro no pasmgeny

15

Paszpen 5. DJIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKU

Bbubmmoreka HOK

5.1 DJIeMeHTbI ACTPOHOMMM U aCTPObU3UKIA 7 htps:/m.edsoo.ru/Tf41c97c
Uroro 1o pasgeny 7

Pasgen 6. OBOBIIIAIOIIIEE ITOBTOPEHUE

6.1 Ob6o61uaroliiee TOBTOpeHME 4 }}?;:SSI; /(;;.eelijas(l)loc.):éﬁ f41c97c
Wroro no pasnemny 4

PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE ITJTAHUPOBAHUE

10 KJIACC
Ne KonmnyecTBo yacoB Jlara D/1eKTpOHHbIE U(pPOBbLIE
Tema ypoka oopasoBare e
Wi Ma YPOK Beero Konurpoabubie IIpakTuueckue M3ydeHus pa3oBaTe/IbHbI
paboThI padoThI pecypchbl
®dusmuka — Hayka o npupoge. Hayunblie Bu6miorexa LIOK

1 1
x;’;c;nbl MMO3HaHMSI OKPY’KAIOIIETrO https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo pusuku B

9 dbopMmpoBaHNYM COBPEMEHHON HAYYHOM 1 bub6anoreka IIOK
KapTUHBI MMPa, B IIPAKTUUECKON https://m.edsoo.ru/ff0c33e6
IesITeIbHOCTH JIIOfeN
MexaHnueckoe OBUKEHUE.

3 OTHOCUTE/IIBHOCTb MEeXaHNUeCKOTr O 1 bubmnoreka HOK
IBuskeHus. [lepemerrieHne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpHOE NIPSIMOJIMHENHOE 1 bu6anoreka IIOK
NIBIKEHMe https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpeHHOe MpsIMOJIMHenHOe 1 bubmmoreka LIOK
IBIKEHMe https://m.edsoo.ru/ff0c372e

6 CBobopgHoe nageHue. Y CKopeHue 1 Bbubmmorexka [IOK
CBOOOIHOIO ManeHus https://m.edsoo.ru/ff0c39cc

7 KpuBoyimneiiHoe aBiskenne. JIBinKeHne 1 bubmnoreka HOK
MaTepUaTbHOM TOYKM 110 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada
[Tpunumn otHocuTenbHOCTU [Nanumes.

bubmnorexka LIOK

8 WuepimanbHble CUCTEMBI OTCUETA. 1
HepoSﬁ i https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [IpuHiyn

9 cyteprnosuiium cuji. Bropou 3akoH 1 }]?;6gl;l/ﬁeel<clasior§/ff0c3be8
HploToHa f19 MaTepuaaibHOU TOUYKU DS/ )

10 Tperun 3akoH HbioToHa 1151 1 bubmnorexka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepuaJIbHbIX TOYEK

https://m.edsoo.ru/ff0Oc3be8

3aKkoH BCEMUPHOI'O TATOTEHMS. Cuita

Bubmmoreka IOK

11 TsbkecTu. IlepBasi kocMuyeckas https://m.edsoo.ru/f0c3d00
CKOPOCTb

12 Cwuna ynpyroctu. 3akoH ['yka. Bec bu6mmorexka IIOK
Tesa https://m.edsoo.ru/ffOc3el8
Cwa tpennsi. KoapdbuumenT Tpenms.

13 Cuna CngOTI/IBHe}chI/I(Ii)I I?pn /:LBMg(eHMM Bu6muorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tesa B KUIKOCTY UJIU Ta3e
[TocTymaresnbHOE 1 BpalaTeIbHOE

14 IBUsKeHMEe abCOIIOTHO TBEPIOrO TeJjia. bubmnoreka HOK
MowmeHT cumbl. ITneuo cuibl. Y cioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPAOro Teia
Nmmysibc MaTepmaabHOM TOUYKH,

15 CHUCTEeMbI MaTepuabHbIX TOYEK. bu6moreka LIOK
Nmrynbe cutbl. 3aKOH COXpaHEeHMST https://m.edsoo.ru/ff0c43d6
MMITyJibca. PeakTuBHOe BUKeHMe
Paborta 1 MOIIHOCTb CUJIBI.

16 Kunernueckast sHeprust MaTepuaabHON bubmmoreka IIOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEPTUN
IloTeHnanbHass SHePrusl.

[ToreHiyanbHast 9HEPTUsl YIIPYro
17 ;Le(bop;lmpOBaHHoyf I'II)I)Y)KIEIIH]I:IS./ BuGmrorexa IOK
https://m.edsoo.ru/ff0c461a
[ToreH1uanbHast sHeprus Tesia BOIM3K
IMOBEPXHOCTH 3eMJIN
[ToreHnyaabHbIE ¥ HEITOTEHIMATIbHbIE
cuitbl. CBSI3b paboOThI

18 HeIMOTEeHIMaJIbHBIX CUJI C USMEeHeHeM Bubmmoreka IOK
MeXaHUYeCKOW SHEepruu CUCTEMBI TeJl. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEeHMs MEXaHUYECKOU
SHeprumn

19 JlabopaTopHas pabora «MccienoBaHme



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

20

21

22

CBSI31 pabOThI CUJIbI C M3MEHEeHNEeM
MeXaHMYEeCKOM SHEPTMHM Tejla Ha
MpyMepe PacTsKeHNs] pe3HOBOTO
KTyTa»

KonTpospHas pabora 1o teme

«Knnematuxka. IHaMmuka. 3aKOHBI
COXpaHeHMs B MeXaHUKe»

OcCHOBHBbIE TIOJIOSKEHMSI MOJIEKYJISIPHO-
KMHETUYeCKoi Teopun. bBpoyHOBCKOe
nBuskenme. Iubdysus

XapakTep ABVMKEHUS U
B3aMMOIE/ICTBMSI YaCTUI] BellleCTBa.
Mogenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPABIX TEJ

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

Bbubmmoreka IIOK
https://m.edsoo.ru/ffOc4dc2

23

24

Macca mosnekya. KonnuectBo
BenlecTBa. [TocTosHHast ABoragpo

TeryioBoe paBHOBecue. Temmnepatypa u
eé usmepenne. lllkana Temmnepartyp
Lenbcus

25

26

Uneanvubiii ras B MKT. OcHoBHOe
ypaBHeHue MKT

A6commoTHast TeMriepaTypa Kak Mepa
CcpemHel KMHETUUECKOW SHEPTUn
IBUKEHUS MOJIEKYJI. Y paBHeHe
MengeneeBa-Kiamneipona

bubmnoreka HOK
https://m.edsoo.ru/ff0Oc4fde

bubmmnoreka HOK
https:/m.edsoo.ru/ffOc511e

27

3akoH /lanbToHA. I'a30Bble 3aKOHBI

28

Jlaboparophnast pabora «MccaeqgoBanue
3aBMCUMMOCTY MEXKIY ITapamMmeTpaMu
COCTOSIHUSI Pa3peskeHHOro rasa»

29

W3omporieccs! B ueaaIbHOM Ta3e U UX
rpaduyeckoe mpeacTaBaeHue

Bubmmorexka [IOK
https:/m.edsoo.ru/ff0c570e

30

BHyTpeHHSIsT SHEPT S

bubmnorexka LIOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TePMOIMHAMUYECKOW CUCTEMbI U
crocoObl e nsMmeHneHns. Kommnuectso
TEeIJIOThI ¥ paboTa. BHyTpeHHss
SHEeprust OGHOATOMHOI'O M/Iea/IbHOTO
rasa

https:/m.edsoo.ru/ff0c5952

31 Bugp! Terutonepemaun BuGmrorexa HOK
A Pen https://m.edsoo.ru/ff0c5¢36
Y nenpHas TEMJIOEMKOCTh BeIleCTBa. Bu6miorexa LIOK
32 KonmuecTBo TerioTs! mpu
. https://m.edsoo.ru/ff0c5¢36
Terutonepenaye. AamMabaTHbIN MPOIECC
[TepBbIit 3aKOH TEPMOAVMHAMMUKY U €TO bubmmoreka IHOK
33
MIpUMEHEHME K U30IPOoLIeccaM https://m.edsoo.ru/ff0c5efc
24 Heob6paTumMocTh MpoieccoB B IIpUPOIE. bu6moreka LIOK
BTopoit 3ak0H TepMOgMHAMUKA https://m.edsoo.ru/ff0c6230
35 [Tpuuuymn gevictBus n KIIJI TenioBoii bubmnoreka HOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/,
37 OKosiornueckue mpobIeMbl
TEIJI09HEPTeTUKY
78 O6o6matonmit ypok « MoseKkysipHast bubmmoreka IIOK
(usmka. OCHOBBI TEPMOAVHAMUKI» https://m.edsoo.ru/ff0c6938
39 EISAI:)TJIIL?(H;};MHI;;6£;:MI:<Z Tg\gle-IOBbI Bubmiorexa HOK
YIAD ’ https://m.edsoo.ru/ff0c6a50
TePMOIVHAMYKI»
40 ITapoo6pasoBaHye ¥ KOHAEHCAIVS. bubmnoreka HOK
Wcnapenne u kumeHue https://m.edsoo.ru/ff0c63b6
4| omeenoom sosmysa Hacmensi Bubmiorexa LIOK
Hap yxd. o https://m.edsoo.ru/ff0c64d8
TBepmoe Tenno. Kpucrammmueckne n Bu6miorexa LIOK
42 amopdHbIe Tes1a. AHM30TPONNS

CBOMCTB KpucTa/uioB. JKugkue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

KpUCTaJlJIbI. COBpEMEHHbIe MaTepualibl

ITnaBnenne u KpucTtauim3anmns.

Bubmmoreka IOK

43 VaenbHas TeIioTa IJIaBIeHus. https:/m.edsoo.ru/f0c6708
Cy6aumaryst
Bubmmoreka IIOK
44 YpaBHeHMe TEeIJI0OBOro bajgaHca https:/m.edsoo.ru/f0c6820
5 | e Dy Busmionesa LOK
Pl Al p https://m.edsoo.ru/ff0c6bcc
3apsSIoB
46 gop; Brcl) ﬂ;:[; MI;I/JIII?I/? HCS;(IZ(I))I];HZV(I); aHeHUs Bubmrorexa OK
YIIpOBOA : p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOrO 3apsza
7 | Rynons Tommot st BuGmiorera LIOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsp,
Harnps;keHHOCTDb 3/1eKTpHUUeCKOro
48 noJisg. ITpuHIuIT cynepno3numumn bubmoreka IHOK
9JIEKTPUYECKUX noyien. JInuum https://m.edsoo.ru/ff0c6df2
HaTPSDKEHHOCTU
| omom oo
' Hat. https://m.edsoo.ru/ff0c6f00
[IOTeHIMaJIOB
0| onermeoramtascom non Bumorera LIOK
p ' https://m.edsoo.ru/ff0c7018
IvisnexTpudeckas MPOHUIIAEMOCTD
51 DnexkTpoeMKkocTb. KoHmeHcaTo Bubmrorexa OK
P ) a p https://m.edsoo.ru/ff0c7126
52 I?SSK;fﬁS:lIY:)KZCT;;:C;;I;O;; SIKEHHOT'O Bubmrorexa LOK
i pa. p P https://m.edsoo.ru/ffOc72c0
KOHIeHcaTopa
53 JlabopaTopHnas pabora "Vsmepenne

9JIEKTPOEMKOCTM KOHAeHcaTopa"



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpuHLIAIT OeCTBUS U IPUMEHEeHe
KOHJIEHCATOPOB, KOMMPOBAJILHOI'O
armapara, CTPYIHOro IIpMHTepa.
DJIeKTpOCTaTUUeCKasl 3aIlyTa.
3asemMJieHue 3JIeKTPOIpruGOpOB

55

DJIeKTPUYECKUI TOK, YCIIOBUS €r0
cymiectBoBaHMs. [IOCTOSSHHBIN TOK.
Cuna roka. Hanpssrenne.
Comnpotusnenue. 3akon Oma 1Jis
yJacTKa Iemn

56

57

[TocnemoBarenbHOE, Mapasie/ibHOE,
CMeIIaHHOe COeVHEeHMe MTPOBOIHUKOB.
JlabopaTtopHas pabora «/3yueHue
CMEIIaHHOTO COeMHEHMS Pe3UCTOPOB»

Pab6oTa 11 MOIIHOCTDb 3JIEKTPUYECKOTO
ToKa. 3akoH [Ixrkoynsa-Jlenna

Bubmmorexka IIOK
https://m.edsoo.ru/ff0c74f0

Bubmmorexka IIOK
https://m.edsoo.ru/ff0c7838

58

59

3akon Oma 17151 MOJTHOM (3aMKHYTOM )
anekTpudeckon ermi. Koporkoe
3amMbIkaHue. JlaboparopHast paborTa
«3mepenne 3/1C 1CTOYHMKA TOKA U
€ro BHYTPEHHEro COMPOTUBIIEHUSI»

DJIEKTPOHHASI TPOBOAMMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTUBJIEHUS META/IJIOB OT
TemIieparypbl. CBEPXIIPOBOAMMOCTD

bubmnoreka HOK
https://m.edsoo.ru/ffOc7ae0

60

61

OJeKTPUYECKMIA TOK B BaKyyMe.
CBoMCTBA 3JIEKTPOHHBIX ITyUYKOB

[TorynpoBOIHMKM, X COOCTBEHHAS U
npuMecHasi mpoBoaumMocTb. CBOMCTBa
p—n-tiepexopna. [TosynmpoBogHMKOBBIE
prOOPbI

bubmnoreka LIOK
https://m.edsoo.ru/ff0Oc84ae

62

OeKTpUYeCKU TOK B pacTBOpax u
pacIiaBax 3J€KTPOJIUTOB.

bubmnorexka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

OsekTpoMUTMUeCKast IMCCOLMALINS.
DJIEKTPOJIN3

DJIEKTpUYECKUI TOK B rasax.

63 CamocTosITeIbHBIA U 1 Bubmmoreka IIOK
HECaMOCTOSITETbHbIN paspsia. MosHus. https://m.edsoo.ru/ff0c84ae
ILrasma
OnexkTpuyeckue MpubOpsI U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubmmoreka IHOK
npumeHeHue. I1paBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30IMMacHOCTY

65 O606mIaroIIMiT YPOK 1 Bubmmorexka IIOK
«DJIEKTPOIMHAMYKA » https://m.edsoo.ru/ff0c88be
KoHTposibHast pabota 1o Teme

66 «39nmekTpocraTtuka. ITocTOSHHBIN 1 bub6anoreka IIOK
9JIeKTpUYECKui1 TOK. Toku B https://m.edsoo.ru/ff0c8a8a
PasJIMYHbBIX Cpemax»

67 Pesepsubiin ypok. KoHTposnbHas paboTa 1 bub6morexka LIOK
o Teme ''DJIeKTpOoAHaAMMKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O606IIAIONINIT YPOK 1 bubmmoreka IIOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecrBo uacoB

Dy1eKTpoHHbIE NU(PPOBHIE

Ne Tema ypoka K I1 Hlara oOGpasoBaTe/IbHbIE
/n yp Beero OHTPOJIbHBIE PaKkTHYeckme syueHnus P
paboThI padoThI pecypchbl
ITocTostHHbIE MATHUTHI U UX
1 B3aMMoIecTeye. MarauTtHoe mnosie. 1 bubmoreka HOK
BekTop MaruuTHOM MHAYKIMA. JIHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM VHIYKLIUNI
MaruuTHoe 1oJjie MPOBOIHMKA C
9 TokoM. OnbIT DpcTena. 1 Bubmorexka IOK
BsanmogeiicTBue MpoBOIHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHast pabora «/3yuyeHme 1 1 Bbubaoreka IIOK
MarHMTHOTO IOJISI KATYIIKY C TOKOM» https://m.edsoo.ru/ff0c98fe
HercTBYe MarHUTHOTO MOJIS Ha
MpOBOIHMK ¢ ToKOoM. Cnia AMmnepa.
bubmoreka HOK
4 JlabopatopHas paborta «MccmemoBanue 1 1 https:/m.e dS(])-E) ru/0c9ac0
IeiCTBMSA IIOCTOSIHHOI'O MarHura Ha Ds- *
PaMKy C TOKOM»
HercTBre MarHUTHOTO OIS Ha
Bubmmorexka IOK
5 JIBVDKYIIYIOCS 3apPSKEHHYIO YaCTUITY. 1
https://m.edsoo.ru/ff0c9df4
Cuna Jlopeuua. Pa6ora cuibl JlopeHiia ps:// u/
DJieKTpoMarumTHast MHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM MHAYKIuK. DIC 1
MHIYKIMA. 3aKOH 3JIEKTPOMAarHUTHOM
unpaykuun dapages
JlabopatopHas pabora «MccimemoBanue Bu6mitorexa LIOK
7 SIBJIEHUS 3JIEKTPOMATrHUTHOM 1 1
S — p https://m.edsoo.ru/ffOcal 50
NnupyktuBHOCTD. SIB/IeHME
Bbubmmotreka LIOK
8 camonHaykuym. DJ1C caMOMHIYKIVN. 1 1

BHepFI/IH MAardmMTHOI'O ITOJIA KaTYIIKN C

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOKOM. SHEKTpOMaFHI/ITHOE ImoJie

TexHuveckme yCTponcTBa u ux
MIpUMeHeHMe: IOCTOSTHHbIE MarHUTHI,
9JIEKTPOMArHUTBhI, 3JIEKTPOIBUTATEIb,
YCKOPUTEN 3JIEMEHTAPHbIX YaCTUII,
VHOYKIMOHHAS TI€Yb

10

11

12

13

14

15

16

O6o6miaromii ypok «MaruutHoe
rosie. OJIeKTPOMArHUTHAST MHTYKIVS»

KonTtposnbHas pabora 1o teme
«MaruurtHoe noiie.
OJIeKTPOMarHUTHAsT MHIYKIVS»

CBObOOIHbIE MeXaHNYeCKMe
Kosiebanust. ["apMoHMUYecKme
KoyiebaHus1. Y paBHEHME
rapMOHMYECKUX KOJIEOaHUIA.
IIpeBparieHe sHeprum

JlabopatopHast pabora «MccimemoBanne
3aBUCUMMOCTY TIEPUOLA MAJIbIX
KoJieGaHuI Tpy3a Ha HUTY OT JJIVHBI
HUTY ¥ MaccChl Ipy3a»

Konebarenbubit KOHTYp. CBOOGOAHBIE
3JIEKTPOMArHUTHBIE KOeGaHus B
UzieaTIbHOM KoJiebaTesIbHOM KOHTYDe.
AnHasiorust Mesky MeXaHUUeCKUMM U
3JIEKTPOMAIrHUTHBIMMU KOJIe6aHUSIMU

®opmysia TomcoHa. 3aKoH
COXPaHEHUsI SHEPTUU B U€ATTbHOM
KoJie6aTeIbHOM KOHTYpe

[IpencraByieHne O 3aTyxaroIIMX
KoiebaHusax. BeiHyKoeHHbIe
MexaHudeckue Koyuebannus. Pesonanc.
BbIHY KO eHHbIE 3JIeKTPOMAarHUTHbIE
KoJIe6aHus

bubmoreka HOK
https://m.edsoo.ru/ff0cab82

bubmoreka HOK
https://m.edsoo.ru/ffOcad58

Bubmorexka HIOK
https://m.edsoo.ru/ff0caf06

bubmmoreka LIOK
https://m.edsoo.ru/ff0cb820

bubmmoreka LIOK
https://m.edsoo.ru/ffOcb9c4

Bbubanoreka IIOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

ITepemenubint ToK. CMHYCOUTATBHBIN
repeMeHHbIN TOK. MOIIHOCTb
nepeMeHHOTO TOKa. AMIUIUTYZHOe U
JleVICTBYIOIIlee 3HaueHue CUJIbl TOKa U
HanpspKeHUs

Bbubmmoreka HOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmatop. ITponssoacTso,
nepegayva u moTpebdieHne
9JIEKTPUYECKOI SHEPTUN

19

20

21

22

Y CTpOCTBO U MTPaKTUUECKOe
MIpMMEHEeHME 3JIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JIMHUMN
3JIeKTporiepenad

OKoJIorMuecKme puCKu Impu
TIPOM3BOACTBE 3JIEKTPOIHEPTUMA.
KynbTypa ncnonmb3oBanust
9JIEKTPOIHEPT UM B TIOBCETHEBHOU
SKU3HU

MexaHn4veckye BOJIHbI, YCIOBUS
pacnpoctpaHenus. [lepuog. CkopocTb
pacnpoCTpaHeHusI U IJIMHA BOJTHBI.
[TonepeuHble 1 MPOAOIbHBIE BOJIHbI

3ByK. CKopoCTh 3ByKa. ' pOMKOCTh
3ByKa. BricoTta ToHa. TemOp 3ByKa

Bubmorexka HIOK
https://m.edsoo.ru/ffOcc324

bubmmoreka LIOK
https:/m.edsoo.ru/ffOcca’54

Bubmorexka IOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMAarHMUTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTs. kana
3JIEKTPOMAarHUTHBIX BOJIH

bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_U/Il'IbI pPaanoOCBA3N U
TeJIeBUeHNMsd. PasButne CpencTB
CBSI3U. Panmonoxaurm

25

26

Konrponbhas pabora «Konebanus u
BOJIHBI»

IIpsmonHeltHOe pacIpocTpaHeHue
CBeTa B OMHOPOIHOM cpefne. ToueuHbin

bubmmoreka HOK
https://m.edsoo.ru/ff0cc6f8
Bbubanoreka IIOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

MCTOYHMK CBETa. Hy‘l CBeTa

OTpa)KEHI/Ie cBeTa. 3aKOHBbI OTpa’keHunsd

27 cBeta. [TocTpoenne nzobpaxkeHUI B Bubmorexa IIOK
https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3€epKajie
IIpenomnennue ceeta. ITosmHoe
28 BHyTpeHHee oTpaxkeHue. [IpegenbHbIN bubmmoreka IIOK
YTOJI TIOJTHOT'O BHYTPEHHEr O https://m.edsoo.ru/ffOcd7f6
OTpaykKeHUS
29 JlabopatopHas pabora «/3mepenue bubmoreka IIOK
ITOKa3aTeJsIsl IIPeJIOMJIEHNST CTEKJIa» https://m.edsoo.ru/ff0cd67a
JInussl. ITocTpoenne n3obpaskeHni B
30 JIMH3E. dDOpMsljna TOHKOM .TII?/IHSBI. Bubmrorexa HOK
https://m.edsoo.ru/ffOcddle
YBenyeHye JIMH3bI
31 JlabopatopHas pabora «MccmemoBanue
CBOVICTB M300paskeHNI B JIMH3aX»
Hucnepcust ceera. CI0KHBIN COCTAB
%9 6enoro csera. llBer. JlabopaTopHast
pabora «Habmomenue mucnepcumn
cBeTa»
%3 UNnrepdepenuust ceera. dudpaxims bubsmoreka IIOK
cBeta. [IudpakiuoHHas pemeTka https://m.edsoo.ru/ff0ced22
24 [TonnepeyHOCTh CBETOBBIX BOJIH. bu6mmoreka IHIOK
ITonspusaius cBeTa https://m.edsoo.ru/ffOcf02e
35 Ornruyeckue mpubOOPLI U YCTPOMCTBA U
yCI0BUS X 6€30MMacCHOTO MPUMEHEHNS
['paHuUIbI TPUMEHUMOCTY
36 KJIaccuueckou MexaHuku. IlocTynaTel bu6bmmoreka HOK
CIIeLMaJIbHOU TeOPUN https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTU
OTHOCUTEIBHOCTb OIHOBPEMEHHOCTH. Bu6mtorexa LIOK
37 3amejieH1e BpeMeHM Y COKpallleHye

IJIVIHBI

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OHeprust ¥ UMIYJIbC PEISITUBACTCKON

bubmoreka HOK

38 yacTuiibl. CBSI3b MacChl C SHEPTUEN U https://m.edsoo.ru/f0cfc68
VIMITYJIbCOM. OHEeprus MoKost
59 | Outonm enepramted Teopts Buauorexa LIOK
1 p https://m.edsoo.ru/ffOcf6£0
OTHOCUTEJIbHOCTU»
40 ®oronsl. Dopmyina ITnanka. OHeprus bubmoreka IIOK
Y UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIENOBaHME
bubmoreka HOK
41 doroadbdekra. OnbrTe A. T'. https://m.edsoo.ru/ff0ctfcd
CroseToBa
g | e S
«Kpachas rparmia» hoTosddexra https://m.edsoo.ru/ff0d015e
55| Tetenems, Remcavrnon pescrane Buaworexa LIOK
fiesa. a https://m.edsoo.ru/ff0d04a6
cBeTra
TexHuuyeckue yCcTpoicTBa u
MIpaKTHUUYECKOe MpUMeHeHNe:
44
doTtoaemenT, GOTOTATUNK,
CcoJiHeuHast 6aTrapesi, CBeTOIMO]
45 Pemntenne 3amau mo teme «D1eMeHThI Bubmmorexka IOK
KBaHTOBOW ONTUKU» https://m.edsoo.ru/ff0d0302
o | Do s T O
pLOPAA 1O P - https:/m.edsoo.ru/ff0d091a
[TnaHeTapHas Moze/b aToOMa
bubmmoreka HOK
47 Mocrynater bopa https://m.edsoo.ru/ff0dOafa
o | e o bone
PYL NIBPEXOAG arolia ¢ OmHOTo YP https://m.edsoo.ru/ff0dOafa
SHEepPruu Ha APYroii. Buapl criekTpoB
49 BosHoBbie cBoycTBa YacTul,. BosHbI bubmmoreka HOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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e Bporiis. KoprryckyispHO-BOTHOBOW
nyanu3m. ClloHTaHHOe U
BbIHY>KJIEHHOE U3JTy4YeHe

https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE PagOaKTUBHOCTHU. OTbITHI
Pesepdoppa o onpezesieHno cocraBa
PagMOaKTUBHOTO MU3JTyUEHNST

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

51

52

CaoucTBa anbda-, 6eTa-, raMma-
usmyuenusi. Bausanue
PagMOaKTUBHOCTY Ha SKMBbIE
OpPTaHU3MbI

OTKpbITHE TPOTOHA ¥ HEMTPOHA.
Usoromel. Anbda-pacraz.
DJIEKTPOHHBIN U TIO3UTPOHHBIN GeTa-
pacnan. ['amma-usydeHne

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

53

54

OHeprus CBsI3M HYKJIOHOB B SIipe.
SAnepHble peakiuu. SaepHbI peakTop.
[Ipo6siembl, MepCEeKTUBHI,
9KOJIOTMYECKME aCleKThI IAepHOU
SHepreTUKu

djiemeHTapHbie yacTuilbl. OTKpbITHE
MO3UTPOHA. MeTo bl HaGIIOIeHNUS U
peructpauym 3jieMeHTapHbIX YaCTULI.
Kpyrasii cron « ®yHgaMeHTa/IbHbIE
B3aumoaencTsusa. EnuHcTBo
(dbusmueckor KapTUHbI Mypa»

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

Bubmorexka IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3gHoro He6a. Co3Be3aus,
SIpKME 3BE31bl, IVIAHETHI, X BUIVMOE
nBiokeHne. CoyiHeuHas cucTeMa

56

57

Cosuiie. CojiHeYHast aKTUBHOCTbD.
NcTtounuk sueprum CosHIIA U 3BE3],

3B€E3AbI, X OCHOBHbIE

XapaKTepPUCTUKU. 3BE3[IbI TJIABHOU
MocC/e0BaTeIbHOCTU. BHyTpeHHee



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

crpoenne 3B€31. CoBpeMeHHbIe
MpeJiCTaB/JIeHs O ITPOUCXOXKAEHUN U
sposmronuy CoJtHIIa ¥ 3BE3,

58

59

Mteunsi [Tyt — Hama I'amakTuka.
[Tonoskenne u gBkeHne CoJHIIA B
IlanakTtuke. 'amakTuku. YepHbie ObIpbl
B SIIpaxX rajakKTUK

Bcenennasi. Pas6eranme rajakTuk.
Teopust BosbIioro B3pbIBa.
PenukToBOe nsmyueHune.
MertaranakTuka

60

Hepeniennble mpo6ieMbl aCTPOHOMUY

61

62

KonTposnbHas pabora «DjieMeHTbI
aCTPOHOMUM U aCTPOPUIUKI»

O6o61marommit ypok. Ponb husuky n
aCTPOHOMMM B 9KOHOMMUECKOIA,
TEXHOJIOTUYECKOM, COLMAIbHOM U
3TUUYECKO cdepax AesiTeTbHOCTU
yeJioBeka

63

O6o61marommit ypok. Poib 1 Mmecto
(bU3MKYM U aCTPOHOMMM B COBPEMEHHO
Hay4YHOM KapTUHEe MUpa

64

65

O6o61marommit ypox. Poib
dbusmueckon Teopun B GopMMUPOBAHUN
MpeICTaBJIEHNIA O PU3MUECKON
KapTyHe Myupa

O6o6marommii ypok. Mecto
(busmueckom KapTUHbI MUpa B 0011IeM
pSITy COBPEMEHHBIX €CTECTBEHHO-
HaYyYHbIX ITPEeICTaBIE€HUI O IPUPOAE
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PesepBHblit ypoK. MaruutHoe moJie.
DJIeKTpOMarHUTHAasT MHAYKIINS




PesepBHbiii ypok. OnTrka. OCHOBBI

67 CITelaIbHON TeOPUN 1
OTHOCUTEJIbHOCTHU
el Sisnorea 10K
acTpOdM3MKI https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB ITO 68
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https://m.edsoo.ru/ff0d1784

VUEBHO-METOJANYECKOE OBECITEYEHUE OBPA3OBATEJIBHOI'O ITPOILIECCA
OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAIJIBI 1JI1 YVUEHUKA

» ®usmka, 10 xinacc/ Msikutes I'.41., Byxosues b.b., Corckuit H.H. mop pemakiinei
[TapdenTreBoir H.A., AkimonepHoe ob6iiectBo «M3marenbcTBo «IIpocBeliienne»

» ®usuka, 11 xkmacc/ Msakues I'.J1., Byxosues b.b., Yapyruua B.M. nox penakieii
[TapdenTreBoir H.A., AkiimonepHoe ob6iiectBo «M3marenbcTBo «IIpocBeliieHne»

METOOUYECKHUE MATEPHUAIJIbI IJISI YUUTEJIA

Hunmaktuueckme matepuanbl @usmuka 11 kimacc / A.E. Mapon, E.A.Mapon. - M.: V3gaTeyibcTBO
«podar, 2014.

TemaTnueckre KOHTPOJIbHBIE ¥ CAMOCTOSITe/IbHbIE paboThl 1Mo pusuke 10 knacc / O.U.I'pomiieBa.
- M.: UspatenbcTBO «IDK3aMeH», 2012 r.

Hupmaktuyeckue matepuanbl @usmuka 11 xkinacc / A.E. Mapon, E.A.Mapon. — M.: V3gaTenbcTBO
«Ipodar», 2014.

TemaTuueckue KOHTPOJIbHBIE ¥ CAMOCTOSITe/IbHbIE paboThl 110 ¢usmuke 11 kimacc / O.W.I'pomiieBa.
- M.: UspatenbcTBO «IOK3aMeH», 2012 r.

LN PPOBBIE OBPA3OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - conmanbpHas ceTb pabOTHMKOB 00pa3oBaHMsI.

2 http://markx.narod.ru/pic/ - dusuka B IIKOJIE.

3 http://festival.1september.ru/articles/ - becTuBaIb Iegarorm4ecKmx UIein

«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - cant gjs yunurenein QusuKu M UX YIEHUKOB.

5 http://www.physics.ru/ - maTepuasbl 10 pusmke.

6 www . ege .edu.ru - mHpopMamyoHHbi mopran EI'D.

7 http :// school - collection . edu . ru / - egunas kosuiekiys LIOPos
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