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ITOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro yYpOBHSI HAa YPOBHE CpemHero oOIero obpa3oBaHMS
paspaboTaHa Ha OCHOBe IIOJIOK€HMII M TpeOGOBaHMII K pe3yJabTaTaM OCBOEHMSI OCHOBHOM
06pasoBaTesIbHOM Mporpammbl, mpeactaBaeHHbIX B PI'OC COO, a Takske ¢ yuéToM (pemepasbHON
pabouert mporpaMmMbl BOCITUTAHMS M KOHLIETIMY TIpernogaBanus yuyebHoro rnpeamera «Dusmka» B
obpasoBaTe/ibHbIX  oOpraHmsamusix Poccuiickon  @Depepaimu, peaqnsylOIMX  OCHOBHbBIE
ob6pa3oBaTteJibHbIE TTPOr'PAMMBI.

CopmepskaHue TMporpaMmbl 1O (M3MKe HampaBjaeHO Ha GOPMMPOBaHME €CTEeCTBEHHO-
Hay4YHOM KapTuHbI Mupa obyuarormxcst 10-11 kmaccoB npu o6ydyeHun ux Gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Moaxoa. IIporpamma no ¢busmke COOTBETCTBYET
tpeboBanusasm PI'OC COO Kk mIaHMpPyeMbIM JIMYHOCTHBIM, MPEIMETHbIM M MeTalpeaMeTHbIM
pe3yJbTaTaM OOydYeHMs], a TaKKe YUYMTHhIBA€T HEOOXOAMMOCTb peaM3alyuy MeXIIPeIMEeTHbIX
cBsA3eM (U3MKM C eCTeCTBEHHO-HAYYHBIMM YUYeOHbIMM IpeaMeTamMyu. B Heli omnpemessroTcs
OCHOBHbIE 1IeJIM M3y4YeHus GU3MKY Ha YPOBHE cpeqHero oOiero oOpa3oBaHMs, IJIAaHUPYyeMble
pe3yJIbTaThl OCBOEHMS Kypca (OU3UKN: IMYHOCTHBIE, METallpeJMeTHbIE, IpegMeTHbIe (Ha 6a30BOM
YpOBHe).

[Tporpamma 1o ¢u3uke BKIIOYAET:

® [JIaHMpPYEMbIe Pe3yJIbTaTbl OCBOEHMS Kypca Gusmky Ha 6a30BOM yPOBHE, B TOM UMCJIE

MpeaMeTHbIe pe3yJIbTaThl IO rOAaM OO0YyUeHMS;

e comepykaHue yuebHoro npeamMera «Dusmkar» 1Mo rogam o6ydeHusl.

®du3uKa Kak HayKa O Hanbosiee OOIIMX 3aKOHAX MPUPOIbI, BLICTYIIAS B KAUeCTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIA[ B CUCTEMY 3HAHMI 00 OKpY’KalOIEM MMpE.
IIkonmpHBIN Kypc OM3NKM - CUCTEMOOOpPA3YIOLIMiA IS eCTeCTBEHHO-HAyYHbIX YUeOHBIX
MpeIMETOB, MOCKOJIbKY (Py3MUecKye 3aKOHbI JIeXKaT B OCHOBE IIPOLIECCOB U SIBJIEHUM, M3y4aeMbIX
XuMMen, 6mosnoruei, dusmuueckomn reorpadmeir M acrpoHommen. Vcrosb3oBaHue M aKTUMBHOE
npuMeHeHue GU3NUeCKUX 3HAHWUI OTIpeiesisieT XapaKTep U Pa3BUTHE PAa3HOOOPA3HbIX TEXHOJIOTUIA
B cdepe sHepreTuMKy, TPAHCIOPTA, OCBOEHMSI KOCMOCA, IOJyYEHMS HOBBIX MaTEpPUaOB C
3aJaHHBIMM CBOMCTBAMM U APYTUX. V3yueHne Gu3nKy BHOCUT OCHOBHOM BKJIaZ, B GOpMMUpOBaHe
€CTEeCTBEHHO-HAYYHOM KapTUHBbI MMpa OOYydYaroIMXCsl, B (GOPMUPOBAHME YMEHWUI IPUMEHSTD
HAyYHbIV METO/, [TO3HAHWS TIPY BBIMOJTHEHUY UMM YUeOHbIX MCC/IeIOBaHMNA.

B ocHoBYy Kypca pusuku aJjist ypoBHSI CpeIHEero obIiinero oo6pasoBaHus MOJOKEH P, UIE,
KOTOpPbI€ MOXXKHO PacCMaTPUBATh KaK IMIPUHIIUITBI €T'0 MTOCTPOEHMS.

Hoea yenocmuocmu. B cOOTBETCTBUM C HE KypC SIBJISETCS JIOTMYECKN 3aBEPIIEHHBIM, OH
COIIEP>KUT MaTepuas U3 BCeX pa3nesioB (pu3MKy, BKIIOYAET KaK BOIPOCHI KJIACCUUYECKOM, TaK U
COBpPEMEHHOU (U3UKM.

Uoes zenepanusayuu. B cooTBETCTBUM C HeMl MaTepuasl Kypca GU3NKM 00beIUHEH BOKPYT
pusnueckux Teopui. Bemymmm B Kypce saBisiercsli (GOpMMpPOBaHME TIPeACTaBIEHUI O
CTPYKTYPHBIX YPOBHSIX MaTepuUy, BEIIECTBE U TI0JIE.

Hoesa eymanumapusayuu. E€ peasmsanys mpeanosiaraeT MCIoab30BaHMe TYMaHUTApPHOTO
MoTeHIMasa GU3NIECKo HayKu, OCMBICJIEHVE CBSI3U Pa3sBUTUS QU3VKM C pa3BUTMEM OOIIECTBa, a
TaK)Xe C MMPOBO33pEHYECKMMM, HPDAaBCTBEHHBIMU U 3KOJIOTMYECKUMU TTPOOIeMaMu.

Hoesa npuknaounoti nanpasnennocmu. Kypc dusuku rpeamnosaraeT 3HakOMCTBO C IIIMPOKUM
KPYIOM TE€XHUUYECKUX Y TEXHOJIOTMYECKUX MPUIOKEHUI U3YUEHHbIX TEOPUM U 3aKOHOB.

Hoes »skonozuszayuu peanmsyeTcss TOCPENCTBOM BBeIEHMSI 3JIEMEHTOB COHepyKaHMsI,
MTOCBSIIEHHBIX 9KOJIOTMUECKMM IPO6eMaM COBPEMEHHOCTM, KOTOpble CBSI3aHbI C Pa3sBUTHUEM
TEeXHUKU U TEXHOJIOTUI, a TaKsKe 0OCYKIEHMS MPOGJIEM PaIMOHATBHOTO IIPYPOIOIOIb30BaAHMUS U
9KOJIOTMYeCKOM 6e301acHOCTM.

CTepskHEBbIMM 3JIEMEHTaMM Kypca (GU3MKM Ha YpPOBHE CpemHero oOllero oOGpa3oBaHMS
SIBISIIOTCS  (usmueckue Teopuu (popMupoBaHMe TIPENCTaBA€HMII O CTPYKType ITOCTPOeHUs
dbusnueckon Teopuu, poau (GYHIAMEHTAJTIbHBIX 3aKOHOB M TIPUHIIMIIOB B COBPEMEHHBIX



MpeACTaBJIeHUsIX O MPUPOAE, IPaHUIIAX MMPUMEHMMOCTY TEOPUH, AJISI OMMUCAHUS eCTECTBEHHO-
HAyYHbIX SIBJIEHUI U TIPOLIECCOB).
CucTeMHO-IeATeIbHOCTHBIN MOAXOMA B Kypce GU3UKM peaan3yeTcsl MPeskie BCEro 3a CUET
OpraHM3anyy SKCIepUMEHTAIbHOM JesATeabHOCTY obyuvaroimxcs. Iy 6a30BOro ypoBHSI Kypca
bu3MKM - 3TO MCHOJIb30BaHME CUCTEMbI (POHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMMEHTOB U
JabopaTOpHbIX paboT, KOTOpble B MporpamMme 1o (usmke oObeAVHEHbI B OOIIMI CIMCOK
YUYEHMUECKUX TPAKTUUECKMUX paboT. BoimesneHne B ykazaHHOM IlepeuyHe J1abopaTOpPHBIX paboT,
MPOBOIMMBIX [IJISI KOHTPOJII M OLEHKM, OCYILIECTBJISIETCS Y4YaCTHMKaMM OOpa30BaTeIbHOTO
rpoIiecca MCXOAsl M3 0COOEHHOCTEN IUIAaHMPOBAHMSI M OCHalleHus1 KabuHeTta dusuku. [1pu sTom
obecrieunBaeTCsl OBJIafieHMEe OOYYaIOIMMUCSI YMEHMUSIMM IPOBOAUTb KOCBEHHbIE M3MepeHMs,
MCCJIEIOBAHMST 3aBUCUMOCTEN (U3MUYECKMX BEIMYMH M TIOCTAHOBKY OITBITOB IIO ITPOBEPKE
MpeIJIOKEeHHBIX TUITOTE3.
BoJibilioe BHMMaHMe yaeaseTcsl pellleHMI0 pacyETHbIX M KaueCTBeHHbIX 3amau. [Ipu sTom
IJIS1 PACYETHBIX 3a/1a4U TIPMOPUTETOM SIBJISIOTCST 3aaUM C SIBHO 33[JaHHOM (U3MUECKO MOJEJIbIO,
MTO3BOJISIIONIIME ITPUMEHSTh M3YUYEHHbIE 3aKOHbI ¥ 3aKOHOMEPHOCTY KaK M3 OIHOTO pasjesia Kypca,
TaK M MHTErpUpYS 3HAaHMS M3 pa3HbIX pas3faesioB. [ KaueCTBEHHBIX 3afad IMPUOPUTETOM
SIBJISTIOTCSL  3aaHusl Ha OOBSICHEHMEe TIPOTeKaHus (U3MuecKuMx SIBJIEHUM U TPOIECCOB B
OKPY’KAIOWIEM >KMU3HM, TpeOyioluye BbIOOpa (U3NYECKON MOAEeIM OJsST CUTYalluM HPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanusmMu DPI'OC COO K MaTepuUaTbHO-TEXHUYECKOMY
obecreueHI0 yUeOHOTO Mmpoliecca 6a30BbIM YPOBEHb Kypca GMU3MKY Ha YPOBHE CPEIHEro OOIIEro
06pa3oBaHMs AOJKEH M3Y4yaThCsl B YCJIOBUSIX MPEIMETHOrO KabuHeTa GU3MKM WM B YCJIOBUSIX
MHTErpMPOBAHHOTO KabuHeTa IMpeIMeTOB eCTeCTBEHHO-HAYYHOrO IMKIa. B KabuHere GU3MKMU
IOJDKHO OBbITh HeoOXOoauMMoe JIabopaTopHOe OOOpYyOOBaHME [Ji1 BbITIOJIHEHMS] YKa3aHHBIX B
MporpaMme 1o pusnuKe yYeHUMUECKMX MPAKTUUECKUX pabOT U TEMOHCTPAIMIOHHOEe 060pyAOBaHMeE.
HemMoHCTpauoHHOe o6opynoBaHue (opmupyercs B COOTBETCTBUM C IPUHIMIIOM
MUHMMAJIBHOM JOCTATOYHOCTY M OOECITeuMBaeT MOCTAaHOBKY ITePeUMCIEeHHbIX B IIpOrpaMMe I10
(u3MKe KITIOUEBBIX [TEMOHCTpAIMi IJIS MCCIeIOBaHMSI M3y4YaeMbIX SIBJIEHMII ¥ IIPOLIECCOB,
SMIMMPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUIA.
JlabopaTopHoe 06GOpyAOBaHME IJISI YYEHUMUECKMX IMpaKTUUeCKuX pabor dopmupyercs B
BUJIE TEeMaTMUECKUX KOMILJIEKTOB M OOeCcreuynBaeTcsl B PacyeéTe OJHOTO KOMILIEKTa Ha IBYX
obyuaronmxcs. TemMarMueckue KOMILIEKTBI JIAGOpPAaTOPHOTO OOGOPYHOBaHMS [IO/DKHBI ObITh
MMOCTPOEHbI Ha KOMIUIEKCHOM MCIIOJIb30BAHMM aHAJIOTOBBIX M IMGPOBBIX MPUOOPOB, a TaKXKe
KOMIThIOTEPHBIX M3MEPUTETbHBIX CUCTEM B BUJIe IM(POBBIX JIAGOPATOPUIA.
OCHOBHBIMU 1EJIIMU U3YUeHUs GU3UKK B 00111eM 0Opa30BaHUM SIBJISTFOTCS:
e (GopMupOBaHME MHTepeca M CTPeMJIEHMS OOy4YaloIMXCsd K HayYHOMY W3YYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTE/UIEKTYAIbHBIX ¥ TBOPYECKMX CITIOCOOHOCTEN;

e pasBuUTME TIPEICTAaBJEHMII O HAyYHOM MeToAe TO3HaHusI U (opMupoBaHUe
MCCJIEIOBATEIbCKOT'O OTHOIIIEHNST K OKPYSKAIOIIUM SIBJIEHUSIM;

e (hopMuUpOBaHME HAYYHOTO MUPOBO33PEHMST KaK Pe3yJIbTaTa M3YUEHUsT OCHOB CTPOEHUS
MaTepuy U QyHIaMeHTaTbHbIX 3aKOHOB (DU3UKU;

e (opmupoBaHe yMeHUI OOBSICHSTD SIBJIEHUSI C UCIIOIb30BaHeM GU3MUeCKUX 3HaAHUN U
Hay4YHbBIX JIOKA3aTe/IbCTB;

e (dopmMupoBaHMe MpeaCcTaBAeHNIA O PO UMUK IJIST Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUIA.

HocTtuskeHne 3TUX liesieit oOecrieunBaeTcsl pellieHreM CIeoyIolMX 3ajauy B IIpoliecce
M3y4eHusT Kypca pu3NKM Ha YPOBHE CpeHEro 0611ero 06pasoBaHmsI:

e [pMoGpeTeHMe CUCTEeMbl 3HaAHUIM 00 OOIIMX (PU3NUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TeOpUsIX, BKJIIOUask MEXaHMKY, MOJIEKYJISIDHYIO (PU3NKY, 3JIeKTPOAMHAMUKY, KBAHTOBYIO
(bu3MKy 1 371eMEHTBI aCTPOPU3UKY;



e (dopMupOBaHME YMEHMUII MPUMEHSATb TEOPEeTUYeCKMe 3HAHUS MO OObICHEHUS
busnyeckux SBJIEHMII B TIPUPOJE U [IJII TPUHATHUS TPAKTUUYECKUX peIIeHu B
[IOBCEeIHEBHOM KU3HU,

® OCBOEHMe CIIOCOOOB pelleHus] pPa3IMYHbIX 3aJau C SBHO 3afaHHON (Qu3nMuecKomn
MOZEJIbIO, 33/1a4, IO PasyMeBalOIIMX CAMOCTOSITeJTbHOE CO3JjaHne GU3MUeCcKo MOIEN,
afeKBaTHOM YCIOBUSIM 3a/Iaun;

e TIOHMMaHMe (PU3NYECKMX OCHOB ¥ IPUHLMUIIOB AEVCTBUS TEXHUUECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPY>KAIOIIYIO CPeLy;

e OBJIaJieHMe METOJaMM CaMOCTOSIT€JIbHOTO TJIAaHMPOBAHMSI M TPOBemeHus] GU3NYeCKuX
SKCIEPMMEHTOB, aHaJIM3a ¥  MHTepHpeTanmu  MHGOpMalyuM,  OInpeaeseHnus
IOCTOBEPHOCTH MOJTyYEHHOT'O pe3y/IbTaTa;

e CoO3maHye YCJIOBUM JJISI pa3BUTUSI YMEHMUI MTPOEKTHO-MCCIeA0BATEIbCKOM, TBOPUECKOM
e TeJIbHOCTM.

Ha usyuenme ¢usukm (6a30BbIi YPOBEHb) Ha yPOBHE CpemaHero oOIero ob6pa3oBaHMS
orBoguTcst 136 vacos: B 10 kimacce — 68 yacos (2 yaca B Hemesio0), B 11 kacce — 68 yacosB (2 yaca
B HeJeJIo).

[Tpennaraembiit B mporpaMme 1o ¢Gusmke repeveHb JJabOPaTOPHBIX U MPAKTUUECKUX PabOT
SIBJISIETCS PEKOMEHJIOBAaHHbIM, YUYUTENb MAejaeT BbIOOp IPOBEAEHMSI JIAOGOpaTOPHBIX paboT u
OTIBITOB C YUYETOM MHAVBULYAIbHBIX OCOOEHHOCTEN 00YyUaoIIMXCsl.



COJEP>XAHUE OBYUYEHMN S

10 KJIACC

Paszpen 1. ®usuka u MeTo bl HAYYHOTO MO3HAHUS
®usuka - Hayka o mnpupone. HayuHble mMeTombl MO3HaHMS OKpyskaroiiero mupa. Posb
SKCIEPMMEHTA ¥ TEOPUM B IIPOIIecce MO3HAHMS MPUPOAbI. DKCIIEPUMEHT B (hM3UKe.
MopenvpoBanme Gbu3NUeCcKux sBJIeHUI U TpoieccoB. Hayunble rumnoressl. Ousndeckue
3aKOHBI U Teopuu. ['paHMUITbI MPUMEHMMOCTH GU3NYECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBMS.

Ponp um mecto ¢wmsuku B (opMMpoBaHMM COBPEMEHHOV HAy4YHOM KapTUHBI MMpa, B
MPaKTUYECKOI IeSITETbHOCTY JIIOJIEN.

Lemoncmpauuu
Amnanorosble 1 G POBbIE U3MEPUTEIbHbIE TTPUOOPDHI, KOMITBIOTEPHBIE TATUNKNA.

Paspen 2. Mexauuka

Tema 1. Kunemamuka

Mexannueckoe nBuskeHue. OTHOCUTENBHOCTb MexaHMuyeckoro nBwkeHus. Cucrema
orcuyeTa. TpaekTopus.

[TepemeliieHne, CKOpOCTb (CpelHSII CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpeHue
MaTepuaJbHOM TOUYKM, UX MPOEKIMM Ha OCU cucteMbl KoopauHaT. CrioskeHMe TepeMelleHnin u
CJIO’KEeHVe CKOPOCTE.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe MpSIMOJIMHEeHOe ABMKeHue. ['paduku 3aBUCUMOCTU
KOOpAMHAT, CKOPOCTM, YCKOPEHMS, ITyTU U TIepeMeEIeHNs] MaTepUaIbHOM TOUKY OT BPEMEHI.

CBobopgHoe nmageHne. Y CKOpeHue CBOOOIHOrO IafeHus.

KpuBonuueitHoe pnBwkeHue. [IBisKeHMe MaTepuaibHOM TOUYKM IO OKPYXKHOCTU C
MTOCTOSTHHOM 110 MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHeHast ckopocTb. [lepuop 1 yactora
obpartenust. LleHTpocTpeMUTEIbHOE YCKOPEHME.

TexHMUeckMe yCTPOCTBA U MPAKTHUUECKOe NMPUMeHeHe: CIIUIOMETD, ABVKeHe CHapsII OB,
LIEITHbIE ¥ PEMEHHbIE TTIepeIayn.

Llemoncmpayuu

Mopenb ccTeMbl OTCUETA, MILTIOCTPAIVST KUHEMATUYECKUX XapaKTEPUCTUK IBUKEHMS.

[Ipeo6pasoBaHye ABMKEHUN C UCIOJIb30BAHMEM ITPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3myxe U B pa3peskeHHOM ITPOCTPAHCTBeE.

Hab6mtonene nBuskeHus Tesia, 6poilieHHOTO MO/, YTJIOM K TOPU30HTY U TOPU30HTABHO.

W3smepeHne ycKopeHMst CBOOOTHOTO MaIeHNs.

HamnpaBsiieHnne ckopocTu npu IBUXKEHUM 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomet

N3yueHne HepaBHOMEPHOTO ABMKEHUS C 1I€JIbIO OMpeiesieHNsI MTHOBEHHOM CKOPOCTH.

UccemoBanme COOTHOIIEHNST MEKIY ITYTSIMU, TIPOVIIEHHBIMY TEJIOM 3a TI0CJ/IeIOBATEIbHbIE
paBHbIe TMPOMEKYTKM BpeMeHM IpU PaBHOYCKOPEHHOM [BUXXEHMM C HauyaJIbHOM CKOPOCTHIO,

PaBHOJ HYJTIO.

UsyueHne aBMsKeHMS 11apyKa B BI3KOM JKUAKOCTHU.

WsyueHne aBms>keHMS TeJla, GPOIIEHHOTO TOPU30HTAIbHO.

Tema 2. Tunamuka

[Mpunnyn otHocuTtenbHoCcTH aymtes. IlepBbiit 3akoH HbioToHa. HepHyaibHble CUCTEMBI
OTCuéTa.

Macca Ttema. Cwuma. [lpuHnun cynepnosunmyu cuia. Bropon 3akoH HbloToHa mist
MaTepuasbHOM TOUKM. TpeTuit 3akoH HbloTOHA [T MaTepuabHbIX TOUEK.

3akoH BceMupHoro Tsarorenust. Cuma Tsskectn. IlepBast Kocmuueckasi CKOPOCTb.

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



Tpenne. Bupapt TpeHus (1mokosi, ckobxenus, Kauenust). Cuia tpenust. Cyxoe tpenme. Cuia
TPeHMsI CKOJIbXKeHMSI U cwia TpeHus mokosi. Koadduiment tperns. Cuaa COMpOTUBIEHMUS TIpH
IBUKEHUM TeJia B SKUIKOCTU UJIU rase.

[TocTynarenbHOE 1 BpalliaTeJIbHOE ABMKEHVE aOCOIIOTHO TBEPIOrO Tela.

MoMeHT ciIbl OTHOCUTEJIBHO OCH BpaitleHus. [1meuo cutbl. Y c10BuUs paBHOBECHS TBEPIOTO
TeJIa.

TexHuuyeckme YCTPOMCTBA ¥ IPAKTUMYECKOe IMpPUMEHEHMe: IOMIINITHUKY, ABVSKEHNe
MCKYCCTBEHHBIX CITYTHUKOB.

Ilemoncmpayuu

SBnenne vHepUUN.

CpaBHeHMe Macc B3aMOJIEICTBYIOIINX TeJl.

Bropoit 3akon HeioToHa.

Usmepenne cu.

CrnoskeHue cui.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(opMaliin.

HeBecomocTb. Bec Tesa nmpu yCKOpeHHOM MOIbEME U MafeHNUMN.

CpaBHeHMe CYJT TPEHUST TTIOKOSI, KAUE€HMSI ¥ CKOJIbSKEHMSI.

Y cj10BUS paBHOBECHS TBEPAOTrO Teya. Buabl paBHOBeCHS.

Yuenuueckuii axcnepumenm, nabopamopHoie pabomol

Wsyuenne gBuskeHnst OpycKa IO HaKJIOHHOM IIJIOCKOCTH.

UccnegoBane 3aBUCMMOCTM CUJI YIIPYT'OCTM, BO3HMKAIOIIMX B MPYKUHE U Pe3VHOBOM
ob6pasiie, OoT ux JedhopMalnn.

UccrnemoBanme ycoBui paBHOBECHUS TBEPIOTO TeJjla, MMEIOIIETO OCh BpallleHMs.

Tema 3. 3akoHbl cOXpaHeH U 8 MeXAHUKeE

Wmrynbc MaTepmaabHOM TOUKM (Tesia), CUCTEMbI MaTepuaabHbIX TOYeK. VIMITYy/IbC CUITBI U
MU3MEHEeH)e UMITYJIbCa Tejla. 3aKOH COXPaHeHMsT UMITYJIbca. PeakTuBHOE OBVKEHMeE.

Pa6ora cuiibl. MOILHOCTD CHJIBI.

Kunernueckass sHeprus mMarepuajbHONM TOYKM. Teopema 006 M3MEHEHUM KMHETUYECKON
SHEpPTUMn.

ITorenumanpHas sHeprust. [loTeHuanbHas SHEPTU YIIPYTo AeOpMMUPOBAHHOM HMPY>KUHBL.
[ToTeHumanbHast SHeprus Tejia BOJIM3U MTOBEPXHOCTU 3E€MIINA.

[TorenumanbHble ¥ HemoTeHIMa/JbHbIe CIbl. CBSI3b pabOThI HEMOTEHIUATIbHBIX CUJI C
M3MEHEeHVEM MeXaHNYeCKO SHEPTUM CUCTEMBI Tesl. 3aKOH COXpaHEHMST MEXaHUYECKOM SHEPIUN.

Yupyrue u Heynpyrue CTOJIKHOBEHMSI.

TexHMuyeckme yCTpPOMCTBA U TMPAKTUUYECKOE MPUMEHEHNE: BOJOMET, KOMEP, MPY>KUHHbIN
MMICTOJIET, ABVKEHNE PaKerT.

Ilemoncmpayuu

3aKOH COXpaHeHMs VMITYJIbCA.

PeakTiBHOE OBIKEHME.

Ilepexon NOTEHIMATBHON SHEPTUM B KUHETUUECKYIO M OOPATHO.

Vuenuueckuti akcnepumenm, rabopamopHtuie pabomal

NsyueHne abCOMIOTHO HEYIPYroro yrapa C IOMOIIbIO JBYX OJMHAKOBBIX HUTSHbBIX
MasiITHMKOB.

UccnenoBanme cBsI3u paboThl CUJIBI C M3MEHEHMEM MeXaHUYeCKOM SHeprum Tejla Ha
MpyUMepe pacTS>KeHNsT pe3MHOBOI0 JKI'yTa.

Paspen 3. MonekynsapHas ¢usuka ¥ TepMogMHAMMUKA
Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOLI Mmeopuu
OcHOBHbI€ TIOJIO’KEHNST MOJIEKYJISIPHO-KMHETUUECKOM TEOPUM U UX OINbITHOe 0O0CHOBaHMeE.
BpoyHoBckoe aBuskenne. Inddysus. Xapakrep ABUKEHUS Y B3aUMOJEMCTBUS YaCTUL] BeleCTBa.



Mogenu cTpoeHus rasoB, SKUIKOCTEN ¥ TBEPIBIX TeJI U OObSICHEHME CBOJICTB BEILIECTBA HAa OCHOBE
3TUX Mogmesein. Macca u pasmepsl MoJiekyi1. KommuecTBo BeliectBa. [TocTtosiHHast ABoraapo.

TemioBoe paBHOBecue. TemiepaTypa u e€ usmepenue. llIkana remneparyp Lenbcus.

Mopenb umeanbHoro rasa. OCHOBHOE ypaBHEHME MOJIEKY/ISIPHO-KMHETUUYECKON Teopum
uaeasbHOro rasa. AOCOIOTHasI TeMIiepaTypa KakK Mepa CpelHell KMHETUUYECKOW SHeprum
TEIUIOBOrO IBMsKeHMs yacTul rasa. [lIkana temneparyp KenbBuHa. I'a30Bbie 3aKOHBI. Y paBHEHME
MengeneeBa-Knamneipona. 3akoH JlajabToHa. M3ompoliecchl B MaeaJbHOM ra3e ¢ HOCTOSHHBIM
KOJIMYeCTBOM BelllecTBa. ['padmyeckoe IMpencTaBieHe M3OIMPOIECCOB: M30TepMa, M30X0pa,
usobapa.

TexHuuyeckme yCTpOCTBa U MPAKTUUECKOe TIpMMEHeHe: TepMOMeTp, GapoMeTp.

Ilemoncmpayuu

OmbIThl, OOKAasbIBAIOIIME OUCKPETHOE CTPOEHMEe BellecTBa, Gororpadmmy MOJIEKYIT
OpraHUYeCcKUX COeOVHEHMIA.

OmnbIThl 10 AU dY3UM KUIKOCTEN U Ta30B.

Mopenb 6pOYHOBCKOTO IBUKEHMS.

Mogpensb onbita LlTepHa.

OrbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHME MEKMOJIEKYJIIPHOTO B3aIMOIEMCTBUS.

Mopenb, TIOCTPUPYIONIAST IPUPOIY JaBJAeHMS ra3a Ha CTEHKM COCya.

OTIbIThI, WJUTIOCTPUPYIOIIME YPaBHEHE COCTOSTHMS MA€aTbHOrO ra3a, M30IMpOoIeCChI.

Vuenuueckuti akchepumenm, nabopamopHuvie pabomol

Ormpenenennre MacChl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MeEpeHUl OO0beéMa
KOMHATbI, TaBJIEHNS ¥ TEMIIEPATYPhI BO3AyXa B HEL.

UccnemoBanme 3aBUCUMOCTY MEKIY TTapaMeTpaMy COCTOSIHMSI pa3peskeHHOr o rasa.

Tema 2. OcHo8bl mepmodUHAMUKU

TepmopyHammuyeckasi cucremMa. BHYTpeHHSISI S5HepPrusi TepMOAVMHAMMUYECKONU CUCTEMBI U
criocoObl e€ m3MeHeHns. KommuecTBo TerioTel U pabora. BHYTpPeHHSIST SHEPrusi OMHOATOMHOTI'O
MIeasbHOrO Tasa. Buapl Teruionepemaun: TEIIONMPOBOIHOCTb, KOHBEKLIMS, U3JTydeHMe. Y Je/bHast
TEIIOEMKOCTD BelllecTBa. KomMuecTBO TEIIOTHI IPK TeIIonepeaayve.

INoustne 06 apmabaTHOM Impolecce. [lepBblii 3aKOH TepMOAMHAMMKU. I[IpuMeHeHMe
IIEPBOr0 3aKOHA TEPMOAMHAMMUKMU K M3oIpoueccaM. I'padmueckas MHTepnperanys paboThl rasa.

Bropoit 3akoH TepmogvHamMuky. HeobpatnmMocThb porieccoB B mpupoe.

TemoBble MamMHbl. [IpyMHLIMIIBI AE/ICTBUS TEIUIOBBIX MalluH. IIpeobpa3oBaHys sHEPI UK B
TeIIOBBIX MalMHax. KosdduimeHT rmose3Horo aeicTBus TeruioBoil Mammabl. Lk KapHo n ero
KO3 GULIMEHT MOJIE3HOTO AelCTBUSI. DKOJIOTMYECKIe IMPOoOJIeMbI TEIJIOSHEPTeTUKMA.

TexHuuyeckme yCTPONICTBA M TIIPaKTUYECKOe IIpMMEHEHMe: [BUraTeb BHYTPEHHErO
cropanusi, 6bITOBOI XOJIOAVUJIbHUK, KOHAUIIMOHED.

Ilemoncmpayuu

VsmeHeHMe BHYTPEHHEN SHEPIUM Tejla IIPpYM COBEpPIIEHMM paboThl: BbUIET HPOOKU U3
OYTBUIKY IO IEMICTBMEM C3KaTOT'O BO3AyXa, HarpeBaHue 3¢upa B JIATYHHO TPyOKe ITyTEM TPeHMSI
(BUmeomeMOHCTpaIusI).

W3meHeHMe BHYTpeHHEN SHepPruM (TeMITepaTyphbl) TeJia Mpy TeIvionepenayve.

OrbIT 110 aAMabaTHOMY pacIIMpeHIo BO3ayxa (OMbIT C BO3AYIITHIM OTHUBOM).

Mopenu mapoBo¥ TypOWHbBI, IBUTATES] BHYTPEHHETO CrOPaHMsl, PeaKTUBHOTO IBUTATEJIS.

Vuenuueckuti akcnepumenm, nabopamopHuvie pabomuwl

U3mepeHne ynenbHO TEIJIOEMKOCTH.

Tema 3. Aepezamneie cocmosHus eeujecmea. @aszossie nepexodsl

IMTapoo6pasoBanue 1 KoHgeHcauus. Micnapenue u KumeHne. AGCOJIOTHAS ¥ OTHOCUTEIbHAS
BJI&KHOCTb BO3ayxa. HachblllleHHBIN Tap. YejbHas TerioTa rnmapoobpasoBaHusl. 3aBUCUMOCTD
TeMIepaTypbl KUTIEHMS OT JaBJIeHMSI.



Teépmoe Teno. Kpucraumueckme n amopdHble Tesia. AHM30TPONNSI CBOVICTB KPUCTAJLJIOB.
Xunkue kpucramasl. CoBpeMeHHble MaTepuasibl. [lnaBimeHme u Kpucraumsanus. Y IeabHast
TerutoTa riasyieHust. Cyoammanys.

YpaBHeHMe TEIJIOBOro bajaHca.

TexHMueckme yCTpOMCTBA M TIPAKTMUYECKOE IPUMEHEHMe: TUTPOMETP U TCUXPOMETP,
KaJIOPUMET], TEXHOJIOTUM TIOJTyYeHNSI COBPEMEHHbBIX MaTepuasioB, B TOM 4yC/ie HAHOMAaTePUAJIOB,
¥ HAHOTEXHOJIOTUM.

Lemoucmpauuu

CBoicTBa HACBIIIIEHHBIX TAapOB.

Kumnenne npu moHMKEHHOM [1aBJIEHUMA.

Crioco6bI U3MepeHMs BJIaKHOCTH.

Hab6mogenne HarpeBaHus U TUIaBJIEHNSI KPUCTAJ/UTMYECKOTO BEllleCTBa.

HemoHCTpaLys KPUCTAJIIOB.

Yuenuueckuti skcnepumenm, rabopamopHsie pabomet

N3mepeHne OTHOCUTETBHON BIasKHOCTM BO3IyXa.

Pa3spen 4. DneKTpogMHAMMKA

Tema 1. Dnexmpocmamuka

OJyilekTpusanus Tejd. OJeKTpUUecKuit 3apsn. [lBa Bupga 9JIEKTPUUYECKUMX 3apsaoB.
[TpoBOAHMKY, IM3TIEKTPUKY U TTOTYIIPOBOIHMUKM. 3aKOH COXPAaHEHMSI SJIEKTPMUUECKOTO 3apsia.

BsaumopeiictBue 3apsmoB.  3akoH Kynmona. TodyeuHbII  37€KTpUYECKMIA  3apsi.
OnekTpuyeckoe mosie. HamnpsskEHHOCTb 2JIEKTPUMUYECKOro MMojist. [IpuMHLIMI — Ccymeprnosuimn
3JIEKTPUYECKUX Tosiel. JIMHUY HanpsSisKEHHOCTM 3JIEKTPUYECKOrO IOJIs.

Pa6ora cun anekTpocratuueckoro noJis. ITorenunain. PasHocTs nmorennyanos. [IpoBogHMKY
Y IU3JIEKTPUKYU B 3JIEKTPOCTATMUECKOM MoJie. [IyanekTpuieckast IpOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHmeHcaTop. OJIeKTPOEMKOCTb IUIOCKOTO KOHAEHCATopa. JOHeprusi
3apsKEHHOTO KOHAEHcaTopa.

Texuuueckme yCTPONCTBA M IIPAKTHMUYECKOE IIpMMEHeHMe: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
3JIEKTPOCTAaTUYECKast 3allliTa, 3a3eMJIEHME 3JIeKTPOINpPMOOPOB, KOHIIEHCATOP, KOMMPOBAIbHBIN
aInmapar, CTPYHBIN IIPUHTEP.

Ilemoncmpayuu

Y CTpOCTBO ¥ MIPUHIIUIT AEMCTBUS 3JIEKTPOMETpa.

BsanmopeiicTB1e Ha3/IEKTPU30BAHHBIX TEJ.

DJ1ekTpuYecKoe IoJjie 3apssKeHHbIX TeJl.

[TpoBOOHMKY B 3JIEKTPOCTATUYECKOM IT0JIE.

OJeKkTpocTaTryecKasl 3alluTa.

IV31eKTPUKA B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBMCUMOCTD 3JIEKTPOEMKOCTH IVIOCKOTO KOHAEHCATOpa OT IJIOLIAAM IIJIACTUH, PACCTOSTHUS
MEXIY HUMU U OU3JIEKTPUIECKON TTPOHUIIAEMOCTH.

OHeprus 3apsisKeHHOr0 KOHJeHCaTopa.

Vuenuueckuti akcnepumenm, rabopamopHtuie pabomal

N3smepeHne 3/1eKTPOEMKOCTY KOHIEHCATOpa.

Tema 2. ITocmoaunuiii 3nekmpuueckuii mok. Toku 6 pasnuunwsix cpedax

DJIEKTPUYECKUI TOK. Y CJIOBUSI CYIIECTBOBAHMS 3JIEKTPUUECKOrO TOKa. MICTOUHMKM TOKa.
Cwta Toka. IToCcTOSTHHBIN TOK.

Hanpsskenne. 3akon Oma [J1 yyacTKa Ieln.

OnekTpuYecKoe COIIPOTUBJIEHME. Y nenpHoe CONPOTUBJIEHUE BelllecTBa.
[TocnenoBaTenbHOe, MapasiebHOe, CMEIIaHHOE COoeIMHEeHMEe MTPOBOTHUKOB.

Pa6ora anekTpuyeckoro Toka. 3akoH [Ixkoysis-JIeHia. MoOITHOCTD 37IeKTPUUECKOTO TOKA.

DJIeKTPOABIDKYILIAS CMJIa ¥ BHYTPEHHee COMPOTMBIIEHNME MCTOUHMKA TOKa. 3akoH Oma 1jis
TTOJTHOM (3aMKHYTOM) 3JIeKTpuueckoin 1enu. KopoTkoe 3aMbIkaHMe.



OJeKTPOHHAsT TPOBOAVMOCTb TBEPIABIX METAJIOB. 3aBUCUMOCTb CONPOTUBJIEHNSI METaJVIOB
oT Temreparypbl. CBEPXITPOBOAMMOCTb.

OJeKTpUYeCcKuit TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MomympoBoguuky. CoOOGCTBEHHAsT ¥ TMpPUMECHAasi IMPOBOAMMOCTb IOJyITPOBOJHUKOB.
CaorictBa p—n-niepexoja. [TomynmpoBogHMKOBBIE TPUOOPHI.

OJNeKTpuYeckMii TOK B pacTBOpaxX M pacilaBaX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKasT
Jyccoumalus. DJIEKTPOJIU3.

OnexkTpuyeckmii TOK B razax. CaMOCTOSTENIbHbBIN M HECAMOCTOSITEIbHbIN paspsia. MosHus.
[Tna3ma.

TexHUYecKkne yCTPOICTBA U IIPAKTUYECKOe MPVYMEHeH)e: aMIIepMeTp, BOJbTMETP, PEOCTaT,
MCTOYHMKM TOKA, 3JIEKTPOHArpeBaTe/ibHble MPUOOPbI, 3JIEKTPOOCBETUTE/IbHbIE TMPUOOPHI,
TEPMOMETD  CONPOTMBJIEHMS, BaKyyMHbIM  [OMOH, TEPMUCTOPbI U  (HOTOPE3UCTOPHI,
TTOJTYTTPOBOTHMKOBBIN MO, T/IbBAHMKA.

Lemoucmpauyuu

W3mepeHne cuibl TOKA M HATIPSKEHMS.

3aBMCUMOCTb COINPOTUBJIEHMS] IVJIMHAPUYECKMX TMPOBOJHMUKOB OT MAJIMHBI, ILJIOIIAIN
MONIEPEeYHOro CeYeHus M MaTepuaia.

CMmelllaHHOE COoeIMHEeHVe TTPOBOAHMKOB.

[IpsiMoe mM3MepeHMe 37€KTPOABIIKYILIEN cwibl. KOpoTKoe 3ambIkaHMe TaJbBaHUMYECKOTO
3JIeMeHTa ¥ OlleHKa BHYTPEHHEro COMPOTUBIIEHMS.

3aBMUCHUMOCTD COTIPOTUBIIEHNUSI METAJIJIOB OT TeMITepaTyphbl.

[TpoBOAMMOCTD 37IEKTPOJIUTOB.

WckpoBoit paspsif v MpOBOAVMOCTb BO3AyXa.

OmHOCTOPOHHSISI TPOBOAVIMOCTD AMOJA.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomet

N3yueHne cMeIIaHHOTO COeIMHEHNS PE3UCTOPOB.

W3mepeHne 371eKTPOABIIKYIIEN CUIIbI MICTOYHMKA TOKA ¥ €r0 BHYTPEHHETr'O COMPOTUBIIEHMSI.

Hab6mogenne siekTposmsa.

MesxknpeamMeTHbIe CBSI3U

Nsyuenne kypca ¢wmsuku 6azoBoro ypoBHsT B 10 Kjacce OCYIIECTBIISIETCS C YYETOM
CONlEepsKaTe/IbHbIX MEXKIIPeIMETHBIX CBSI3€M C KypcaMy MaTeMaTUMKU, OMOJOTUM, XVUMMUM,
reorpadum M TEXHOJIOTUNA.

Mescnpedmemuovle noHsmus, CBSI3aHHble C M3y4YeHUEM MeETOLOB HAy4YHOTO IO3HAHMSI:
sIBJIeHWe, Hay4dHbIM (akT, rumoresa, Gusmyeckass BeJMUYMHA, 3aKOH, Teopwus, HabJIIOIeHMe,
9KCIIepMMEHT, MOJIeJIMPOBaHMe, MOJIeNb, M3MepeHNe.

Mamemamuxka: pellieHMe CUCTEMbI YpaBHEHMIA, IMHEMHAs QYHKLMS, TapabdoJia, rurepboria,
UX rpaduKM U CBOVICTBA, TPUTOHOMETpUUECKMEe QYHKIMU: CMHYC, KOCMHYC, TAHTE€HC, KOTAHTeHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M MX MPOEKIMM HA OCU KOOPIAMHAT,
CJIOKeHMe BEeKTOPOB.

Buonozusn: MexaHnyeckoe OBUKEHME B KUBOM mpupope, nuddysus, 0CMOC, TEIJI00O0MeH
SKMBBIX OPraHM3MOB (BU[IbI TeIUIONepeaaun, TeIJIOBOe PaBHOBECHE), SJIEKTPUUYECKME SIBJIEHUS B
SKMBOM TIPUPOJIE.

Xumus: OUCKpeTHOe CTPOEHMe BEIeCTBa, CTPOEHMEe aTOMOB M MOJIEKYJI, MOJIb BEIIeCTBa,
MOJISIpHAsi Macca, TeIJIOBble CBOVCTBA TBEPABIX TeJ, KUIKOCTEM M Ta30B, 3JIEKTpUUYECKUe
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS TUCCOIMALIMS, TaTbBaHMKA.

T'eozpacus: BNaKHOCTb BO3yXa, BETPbI, 6apoMeTp, TEPMOMETD.

Texnonozus: npeobpa3oBaHye OBMKEHMIA C UCIIOIb30BaHMEM MEXaHM3MOB, YUET TPEHNUS B
TeXHMKe, TMOMIIUITHUKA, MCIOJb30BaHMEe 3aKOHA COXPaHEeHMs MMITYJIbca B TeXHUKe (pakera,
BOJOMET ¥ Jpyrue), HOBUTATeJb BHYTPEHHErO CropaHus, ImapoBas TypOMHa, OBITOBOM
XOJIOOUIbHUK, KOHIUIIMOHED, TEXHOJOTUY TIOJIyYeHMsI COBPEMEHHbIX MaTepuasaoB, B TOM 4uCse
HAaHOMAaTepUaJIOB, ¥  HAHOTEXHOJIOTMM,  DJIEKTPOCTAaTMUeCKas  3alllMTa,  3a3eMJIeHue



3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYMHBIM TPUHTEP, SJE€KTpPOHArpeBaTesibHble MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPDI, TaTbBAHMKA.

11 KJIACC

Paspen 4. DneKTpoguHaAMMUKaA

Tema 3. MazHumHoe noje. D1eKmpomazHumHas UHOYKY us

[TocTtostHHbIe MarHuThbl. B3aumomencTByue IOCTOSHHBIX MarHUTOB. Mar#umTHoe IIoJie.
Bekrop maruutHOM MHAYyKIyK. [IpvHIMIT Cymiepro3uiy MarHUTHBIX Tosiei. JIMHUM MarHuTHOM
MHAyKIyu. KapTuHa JMHuii MarHUTHOM MHIYKIVY TTOJIST TOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJjie MPOBOJHMKA C TOKOM. KapTmHa JMHMII MHIYKIVY MarHUTHOTO ITOJISI
IJIMHHOTO IIPSIMOTO IPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOI'O ITPOBOAHMKA, KAaTYIIKM C TOKOM.
OmnsIT OpcTena. B3auMogeiicTBue MPOBOSHUKOB C TOKOM.

Cuna Amrepa, e€ MOIYJ/Ib ¥ HallpaBJIeHME.

Cwna Jlopenua, eé Mopmy/ib ¥ HampaBjeHue. [IBioKeHMe 3apsDKEHHOM YacTUIIBI B
OIHOPOIHOM MarHuTHOM mosie. Pabora cuibl JIopeHiia.

SIByleHMe 2JIEKTPOMArHMTHOM MHAYKIMKU. [lOTOK BeKTOpa MarHUTHOM WHIYKIIVIN.
OJIeKTPOABIDKYILAS CUjla MHAYKIMY. 3aKOH 3JIeKTPOMarHUTHON uHAyKuuyu @apames.

BuxpeBoe asiekTpuueckoe mosie. OJIEKTPOABIDKYILAS CWia MHIYKIUM B ITPOBOIHUKE,
IBVDKYIIIEMCS TTOCTYIIaTe/IbHO B OMHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuso Jlenia.

WHOYKTUBHOCTD. SIBJIeHMEe CaMOMHIYKIMA. DJIEKTPOABIMKYIIAS CiJIa CAMOVHIYKIIMAMA.

OHeprus MarHMTHOTO IOJIST KaTYIIKM C TOKOM.

DJIeKTPOMAarHUTHOE TI0JIE.

TexHuMuyeckme yCTPOICTBA ¥ IMPAKTUUYECKOe IPUMEHEHMEe: TIOCTOSIHHbIE MAarHuThI,
3JIEKTPOMAarHMUThI, 3JIEKTPOABUTaTe b, YCKOPUTEIN 3JIEMEHTAPHbIX YaCTUI, MHIYKLIVOHHAS ITeYb.

Ilemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEeHME 37IEKTPOHHOTO MTyYKa MarHUTHBIM TIOJIEM.

JIVHUY VHIYKUMY MarHUTHOTO TIOJIS.

BsanmopeiicTBie IBYX MPOBOAHMKOB C TOKOM.

Cuna Ammepa.

HeiictBue cuiibl JIopeHiia Ha MOHBI 3JIEKTPOJIATA.

SIB/IeHMe 3JIeKTPOMArHUTHOM MHIYKIVN.

ITpaBuso Jlenua.

3aBMCUMOCTD 3JIEKTPOABVKYILEN CUJIbI MHAYKIUM OT CKOPOCTU M3MEHEHMUsSI MarHUTHOTO
IOTOKaA.

SIByleHNe caMOMHIYKIIVIN.

Yuenuueckuti axcnepumenm, nabopamopHoie pabomol

V3yuyeHne MarHUTHOTO IIOJISI KATYIIKY C TOKOM.

WccnemoBanme gencTBus MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnegoBanye SBJIeHUS 3JIEKTPOMArHUTHON MHIYKIINMA.

Paspen 5. Kosie6auus 1 BOJIHbBI

Tema 1. MexaHuuecKue u 3J1eKMpomazHumHole KoaedaH us

KonebarenbHas cucrema. CBoOOmHBIE MexaHMUecKue KoyiebaHus. ['apmMoHMuUeckue
Koyiebanms. Ilepuonm, wacrora, amrumryma u ¢dasa KojebGaumit. [Ipy>KMHHBIA MAasTHUK.
MatremaTuueckuii MasITHMK. Y paBHEHME TapMOHMYECKX Kojiebanuii. [IpeBpaliieHne sHeprum mnpu
rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubiii KOHTYp. CBOOOIHBIE 32JIEKTPOMArHMTHBIE KOJeOaHMS B UOEAJTbHOM
KOJIeOaTe/IbHOM KOHType. AHAJoTUsl MEeKOYy MEeXaHMUYEeCKMMM U 3JIEKTPOMAarHUTHBIMMU



KkosiebanusiMu. @opmysna TomcoHa. 3aKOH COXpaHEHMs SHEepruM B UAeaJTbHOM KoJiebaTebHOM
KOHTYpe.

[TpencraBieHne o 3aryxarwmmx KojiebaHusx. BoIHYKIeHHbIe MeXaHMUecKue KojiebGaHusl.
PesonaHc. BeIHyKIeHHbIE 3JIEKTPOMarHUTHbIE KOJIeGaHMSL.

[Tepemennbiit Tok. CMHYCOUIAIbHBIN TIEPEMEHHbIN TOK. MOIIHOCTb MepeMeHHOTO TOKa.
AMIUIMTYIHOE U IEeJCTBYIOIIee 3HaUeHe CUJIbI TOKA U HaIlPSDKeHMS.

Tpanchopmarop. I[IpomusBomcTBo, mepemava ¥ IOTpebsieHME 3JEKTPUUECKOM SHEPIUN.
OKOJIOTMYEeCKMe PUCKM TIPU TIPOU3BOACTBE 31eKTposHeprum. KynbTypa MCHOIb30BaHMS
3JIEKTPOSHEPTI MY B MIOBCEAHEBHON KU3HMA.

TexHuuyeckme YyCTPOICTBA U MPAKTUYECKOE IIPMMEHEeHMe: 3SJIEKTPUYECKUII 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3JIeKTpoIiepeay.

Lemoncmpauuu

UccnenoBanmne mapameTpoB KojebaTeIbHOM CUCTeMBbI (MPYKMHHBIN WJIM MaTeMaTUYeCKUn
MasiITHUK).

Hab6onenne 3aTyxarImx KojaeGaHmii.

WccnegoBaHye CBOMCTB BbIHYKIEHHBIX KOJIeOaHMIN.

Habmromenne pesoHaHca.

CB0OOOHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMS.

OcmwutorpaMmbl — (3aBUCUMMOCTY  CMJIBI  TOKA ¥ HAampsDKEHUST OT BPEMEHM) IS
3JIEKTPOMAarHMTHBIX KOJIeGaHMI.

PesonaHc mpu mociienoBaTeIbHOM COEIMHEHUM PEe3UCTOpPa, KAaTYIIKM MHIYKTUBHOCTU U
KOHeHCaTopa.

Mopenb muHMUM 37IeKTPOoTIepeIaunt.

Vuenuueckuti akcnepumenm, n1abopamopHtuvie pabomol

UccnemoBanme 3aBUCMMOCTY TTepUOa MAIbIX KOJIe0aHMI TPy3a Ha HATK OT JJIMHBI HUTU U
Macchl Irpysa.

UccrnemoBanme TmepeMeHHOrO TOKa B LeNM M3 IIOCJAEAOBATENbHO COEIMHEHHBIX
KOHIEHCATOpa, KaTYIIKM U pe3nucTopa.

Tema 2. MexanuuecKue u 371eKMpoMazH UMHbLE 60JIHbL

MexaHndeckue BOJIHBI, ycJIOBUS pacripoctpadHenus. [lepmoa. CKopocTh pacipocTpaHeHus
M pAjuHa BoJiHbIL. IlomepeuHble M TIpoAoJbHbIe BOJHBL. MHTepdepeHius u aAudparims
MeXaHNYECKUX BOJIH.

3Byk. CKOpoCTb 3ByKa. I'poMKoCTh 3ByKa. BricoTa ToHa. Tembp 3ByKa.

DJIEKTPOMAarHMTHBIE BOJIHBI. Y CJIOBUS M3JIyYeHMSI 3JIeKTPOMAarHMTHBIX BOJIH. B3aumHas
opueHTauus BekTopoB E, B, V B ayektpomarautHoi BosiHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpa’keHue, IIpeJIoMJIeHMe, Tojsapusanus, audpakuus, uHTepdepenuyst.  CKOpoCTb
3JIEKTPOMAarHUTHBIX BOJTH.

IlIkasa 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHMe 3JIEKTPOMArHMTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagyoCBsI3u U TeieBuaeHus. Pagyonokammys.

OJIeKTPOMAarHUTHOE 3arpsi3HeHIEe OKPYSKAOIIeN Cpebl.

TexHuueckme yCTpONCTBA UM MHPaKTMUYECKOEe IIPMMEHEHMe: MY3bIKaJbHbIe MHCTPYMEHTHI,
YJbTPa3ByKOBasl OMarHOCTMKA B TEXHMKE M MeOMIHEe, pafap, PaavONpPUEMHMUK, TeJIeBU30p,
aHTeHHa, TesedoH, CBY-nieun.

Ilemoncmpayuu

O6pa3oBaHue 1 paclpoCTpaHeHNe TOTIEPEUYHbIX U MPOAOJIbHBIX BOJIH.

Kosnebiiomieecst Tesio Kak MCTOYHMK 3BYKa.

Hab6monenne oTpakeHus 1 MPeIOMJIEHNST MEXaHUUECKUX BOJIH.

Hab6monenne nutepdepeHtnm u udpakium MeXaHNIeCKUX BOJTH.

3BYKOBOI Pe30HaHC.



Habniomenre cBsI3M TI'POMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM ¥ YaCTOTOM
KOJIeGaHUIA.

UccnemoBanme CBOMCTB  3JIEGKTPOMAarHUTHBIX  BOJIH:  OTpakeHue, IIpeJOMJIeHMe,
nossipusanys, oudpaxiys, MHTephepeHIus.

Tema 3. Onmuka

'eomeTpuueckast ontuka. [IpsiMosMHeltHOe pacIpocTpaHeHe cBeTa B OTHOPOIHON Cpejie.
JIyu cBera. TOYeUHBIN MCTOYHMK CBETA.

OrpaskeHne cBeTa. 3aKOHbI OTpakeHMsl cBera. IlocTpoeHue u306pakeHMii B IJIOCKOM
3epkase.

[Tpenomnenne cBera. 3aKOHbI MpelOMJeHMs] cBeTa. AOCOMIOTHBIM IIOKa3aTeslb
npenomsienus. IlosiHoe BHyTpeHHee oTpaxkeHue. [IpemesbHBIM Yroj IOJTHOTO BHYTPEHHEro
OTpaykeHus.

Hucnepcus ceera. ClI0KHBINA cocTaB 6eyoro ceera. Lser.

CobGuparore ¥ pacceuBarwlie JuH3bl. ToHKas JimH3a. DOKyCHOe pacCTosHME U
OITMYEeCKasl CMJIa TOHKOV JiMH3bI. [locTpoeHne n306paskeHnii B COOMPAIOIINX M PaCcCEeMBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3bI. Y BeJIMueHne, faBaeMoe JIMH30A.

[Ipenesbl IPUMEHMMOCTY F€OMETPUUYECKONM ONTHUKMA.

BonnoBas onmuka. Hurepdepenivs cBera. KorepeHTHble MCTOUHMKU. Y CJIOBUS
HaOIOeHNsT MAaKCMMYMOB ¥ MUHMMYMOB B MHTepPGhEPEHIIMOHHO KapTHUHE OT ABYX CUMH(bAa3HbIX
KOT€peHTHbBIX MCTOYHMKOB.

Oudpakumus cBera. [dudpakumonHass pemiéTka. YoIOoBUMe HaOIIOMEHUST TJIABHbBIX
MaKCHMYMOB TPy MaJleHUY MOHOXPOMAaTUYECKOIrO CBeTa Ha AP PaKLMOHHYIO PEIIETKY.

IMonsipusanmst cera.

TexHuueckme yCTpOMCTBAa M TIPaKTUYECKOe IIpMMeHeHMe: OYKM, JIyma, (oToammapar,
MTPOEKIVIOHHBIN arapaT, MMKPOCKOTII, TEJIECKOIT, BOJIOKOHHAsI OINTHKA, UG PaKIMOHHAs PeIIeTKa,
TTOJISIPONI,.

Ilemoncmpayuu

[IpsiMonMHeliHOe pacIpoCTpaHeHue, OTpaskeHue U IpejomyeHue cBera. OnTuyeckue
MIpUOOPBHI.

[TonHoe BHYTpeHHee oTpaskeHue. Mojieslb CBeTOBOIA.

WccnegoBaHye CBOMCTB M300paskeHMIA B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeJIeCKOIa.

Habmomene nntepdepeH1u cBeTa.

Hab6momenne nudpakuym cBeTa.

Habmomenye mucmepcum cBeTa.

[TosyueHue criekTpa ¢ IOMOIIBIO TPU3MBI.

[TosrydeHme criekTpa ¢ TOMOIIBIO AMGPAKIIVMIOHHON PEIIETKNA.

Ha6monenne nossipusaimu cBera.

Vuenuueckuti akcnepumenm, nabopamopHuie pabomal

VsmepeHne nokasaTeJst IpejIOMJIeHNsT CTEeKJIa.

WccnenoBaHye CBOMCTB M300paskeHMIA B JIMH3aX.

Habmomenye mucnepcun cBeta.

Pasnen 6. OcHOBBI cCrienaIbHOM TEOPUM OTHOCUTEIBHOCTH
['paHuiibl PUMEHMMOCTH KJIAaCCMUYECKOM MexaHMKMU. IlocTynaThl ClienyajbHOV Teopun
OTHOCUTEJIbHOCTM: MHBAapMaHTHOCTb MOJIYJSI CKOPOCTM CBeTa B BaKyyMe, IIPUMHLIMAII
OTHOCUTEJIbHOCTY DMHIIITEHA.
OTHOCUTEIBHOCTh OHOBPEMEHHOCTH. 3aMe/IJIeHVie BpeMeH! U COKpallleHN e IJIMHbL.
OHeprus ¥ UMIYJIbC PeISTUBMUCTCKON YaCTHUIIBL.
CBsI13b MacCChl C SHEprueii 1 UMITYJIbCOM PEeJIITUBUCTCKON YaCTUIbI. DHEPrus MOKOSI.



Paspen 7. KanToBas ¢pusmuka

Tema 1. Dnemenmol K8aHMOBOU onMuKU

®otonbl. Dopmysna [lnanka cBsi3u sHepruu (POTOHA C €ro YaCTOTOM. DHEPIrUsl U UMITYJIbC
(otona.

OtkpeiTie u ucciemoBanue ¢dorosddekra. Ombitet A. ['. CroseroBa. 3aKOHBI
dboroaddekra. YpaBHeHne duHinTenHa i Goroaddekra. «KpacHas rpanuia» dporosddexra.

Hasneune csera. Omnbitsl 1. H. JIe6enesa.

XumMnueckoe JeiCTBIE CBETA.

TexHMueckme yCTpPOICTBA M MPAKTMUECKOe IpuMeHeHMe: (orosneMeHT, (GOTOmATUMK,
coJIHeYHas1 6aTapest, CBETOIMOL,

Ilemoncmpayuu

®0oT03(dQ(eKT Ha YCTAaHOBKE C IIMHKOBOV IJIACTUHOI.

UccnenoBanme 3aKk0HOB BHeITHEro ¢oTtosddexTa.

CaeTonyon.

CosHeuHas 6atapes.

Tema 2. CmpoeHue amoma

Mopenb atoma Tomcona. OmbiThl Pesepdopma mo paccesunio o -yactuil. [lmaHerapHast
monenb atoma. Ilocrynarel bopa. M3nyuenne u morsoiieHne (POTOHOB IpH Mepexoje aToma C
OJIHOTO YPOBHSI SHEPTMM Ha Apyroi. Buasl ciekTpoB. CrieKTp YpOBHEN SHEpruy aToMa BOJOPOa.

BonHoBbie cBovicTBa yactuil. BomHber fe bponis. KopmyckyasipHO-BOTHOBOI Tyaan3M.

CIOHTaHHOE ¥ BbIHYKIEHHOE U3TyYeHue.

TexHuMuyeckme yCTPOMCTBA ¥ IMPAKTUUYECKOE TIPUMEHEHMe: CIIeKTPaJbHbIM aHaJIN3
(CreKTpoCKoI), j1a3ep, KBAHTOBbIV KOMITbIOTED.

Ilemoncmpayuu

Mougens onbitTa Pesepdopaa.

OrpeneneHne IMHbBI BOJTHBI Jiasepa.

Hab6onenne nuHeivaTbix CIIEKTPOB U3JTyYEHNS.

Jlaszep.

Yuenuueckuii akcnepumenm, 1abopamopHsie pabomel

Habmomenne mmHeivaToro cuekTpa.

Tema 3. Amomnoe s0po

OKCIeprMeHTbl, JOKa3bIBAKOIIVE CJIOSKHOCTb CTpOeHUS sapa. OTKpbITE PaIMOaKTUBHOCTM.
OmbiThl Pe3epdopma 1o omnpenesieHNIoO coCcTaBa paaroakKTUBHOTO usiryudeHus. CBoMCTBa aibda-,
6eTa-, raMMa-u3JIy4eHus. BausiHve paayoakTMBHOCTY Ha SKMBbIE OPTaHMU3MBbI.

OTKpbITHE TPOTOHA U HelTpoHA. HykonHas monesnsb siapa [Neiizen6epra-liBaHeHko. 3aps,
sapa. MaccoBoe unciio sapa. M3oTorbl.

Anbda-pacrag. DJIeKTPOHHbBI M MO3UTPOHHBIN GeTa-pacran. ['amma-usmayueHne. 3aKOH
pPaIMOaKTUBHOTO pacraja.

OHeprus CBsA3M HYKJIOHOB B sifipe. nepHbie cuibl. JledekT Macchel spa.

SInepuble peakiuu. JlesieHne 1 CUHTE3 SIiED.

SlmepHbiii  peakTop. TepmosimepHbiii cuHTe3. I[IpoGjeMbl ¥ IEpPCIEeKTMBBI  SIIEPHON
SHEpreTUKMU. DKOJIOTMYeCKIe acleKThl SIePHON SHEePTeTUKMN.

OstemeHTapHbIe YacTUIbl. OTKPBITHE TTO3UTPOHA.

Metonbl HaGMIOJEHNS Y PETUCTPAIVY 3JIEMEHTapPHbIX YaCTHII.

dyHaaMeHTa/IbHbIE B3auMOAeNCTBYS. EAVMHCTBO pu3nyeckoi KapTUHbI MUpa.

TexHMuyeckme yCTpPOMCTBA U TMpaKTUUYECKOoe MpUMeHeHMe: AO3MMeTp, Kamepa BuibcoHa,
SIIEPHBIN PeakTop, aTOMHast 6o0MOa.

LlemoHncmpayuu

CYETYMK MOHUBUPYIOIINX YACTUII.

Yuenuueckuli skcnepumenm, rabopamopHsie pabomet

UccnegoBanme TpeKoB yacTuil (110 TOTOBbIM (GoTOrpadmsim).



Pasznen 8. DyieMeHTBhI acCTPOHOMUM U ACTPOPUIUKU

Orarbl pa3BuUTUS acTpoHOMMUM. [IpuKIamHOe M MUPOBO33pEeHYECKOe 3HAaUeH e aCTPOHOMMMN.

Bup 3Bé3gHoro He6a. Co3Besausi, SipKue 3BE3/IbI, IUIAHETDI, X BUAMMOE IBISKEHNE.

CosHeuHas cucreMa.

Cosaite. CosnHeuHast akKTUMBHOCTb. Mcrounuk sHeprum ConHIIa M 3BE3H. 3BE3NBI, UX
OCHOBHbIE XapaKTepUCTUKN. [[narpaMma «CIeKTpaJbHbIN KIaCC — CBETUMOCTb». 3BE3/IbI TJIABHOM
MOCIeOBATEIbHOCTA.  3aBUCMMOCTb  «Macca — CBETMMOCTb» IS 3BE3H  TIJIaBHOM
MocjaeAoBaTebHOCTN. BHyTpeHHee cTpoeHme 3B€3n. CoBpemMeHHble IPEACTaBIEHUST O
poucxoxkaeHun 1 3pomouyy CoyTHIIA U 3BE3[T. DTaIlbl JKU3HM 3BE3]I.

Mineunsbii [TyTh — Hamra ["amakTuka. Ilonoskenne n nBuskenne CosHiia B [Namaktuke. Tumbl
rajiakTuk. PagmoranakTiky 1 KBaszapbl. YEpHbIe IbIPHI B ApaxX rajakTHK.

Bcenennas. Pacumpenne Bcenennon. 3akoH Xab66sa. Pasberanme ramaktuk. Teopus
Bosnbiioro B3peiBa. PeskToBOE M3yueHme.

Maciurabuas ctpykrypa Beenennon. MeraranakTuka.

Heperénnbie nmpo6seMbl aCTPOHOMUM.

Vuenuueckue nabnoodenus

Hab6nrogeHns: HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BaHMEM KOMITbIOTEPHBIX TPUJIOKEHWN
IJIST OTIpe/ieJIeHNST TTOJIOSKEeHMST HeOGeCHbIX OObEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE CO3BE3IMSI
CeBepHOro MOMyLIapus U IpKue 3BE3/bI.

Ha6monenus B Tenieckor JIyusbl, ianet, Mieunoro [TyTn.

Oo6oo61IaroIIee MOBTOPEHME

Ponb ¢usukyM u acTpoHOMMM B IKOHOMMYECKOM, TEXHOJIOTMUYECKOW, COLMAIbHOM U
3TUYECKON cepax AesiTeTbHOCTY YeIOBEeKa, POJIb M MECTO (DMU3UKY U aCTPOHOMMY B COBPEMEHHOM
HAayYyHOM KapTMHE MMupa, pPoJb (usndeckonm Teopuu B (HOPMMUPOBAHUM TMPENCTABIEHUN O
(dusmyeckoyn KapTMHe MMUpa, MECTO (GU3NYECKON KapTUHBI MUpa B OOIIEM pSITy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHbIX TPEICTABJIEHNIA O TIPUPOJIE.

MexxnpeamMeTHbIe CBSI3U

Nsyuenne kypca ¢umsmku 6a3oBoro ypoBHsT B 11 Kjacce OCYIIECTB/ISIETCS C YYETOM
coflep>KaTeJIbHbIX MEKIIPEIMETHBIX CBSI3€/i C KypcamMy MaTeMaTuKy, OMOJoTMM, XUMUU,
reorpaduy 1 TEXHOJIOTUN.

MescnpedmemHoble noHsmus, CBSI3aHHbIE C M3y4YEeHUEM METOAOB HAy4YHOTO ITO3HAHMS:
sIBJIEHMe, Hay4HbIM (akr, Tumoresa, ¢Gu3Myeckas BeJMYMHA, 3aKOH, Teopus, HabJomeHue,
9KCIIEpPMMEHT, MOAEIMPOBaHME, MOJIEJb, U3MEPEHME.

Mamemamuxka: pellleHNe CUCTEMbI YpaBHEHMI, TPUTOHOMETpUYECKUe (DYHKIIMUNU: CUHYC,
KOCMHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXXIECTBO, BEKTOPbI M UX
MPOEKIMM Ha OCM KOOPAMHAT, CJOXKEHME BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAPHBIX (YHKIINIA,
MIPU3HAKY TIOI00MS TPEYTOJIbHMUKOB, OIpeie/ieHNe TIOAay TI0CKUX GUryp u o6bema Test.

Buonozus: snekTpuyecKkue siBJAEHUS B JKUBOV IIPUPOJIe, KojlebaTe/IbHbIe ABMKEHMS B JKUBOM
MIPUPOJE, ONTUUECKME SIBJIEHUS B JKMBOM IIPUPOJE, NENCTBIE paAyaly Ha JKUBbIe OPraHU3MbI.

Xumusi: CTpOeHMe aTOMOB M MOJIEKYJI, KPUCTa/UIMYecKas CTPYKTypa TBEDPIbIX Te,
MeXaHM3Mbl 00pa30BaHMsI KPUCTAIINYECKON PElIETKM, CIIeKTPaIbHbIN aHaN3.

T'eozpacpus: MarHuTHBIE TIOJTIOCA 3eMJIM, 3aJI€KM MArHUTHBIX Py, (GOTOCHEMKA 3€MHON
MMOBEPXHOCTH, TpeJCKa3aHue 3eMJIeTPSICEHMIA.

Texnonozusn: MMHUYM 3JIEKTPOIIeperay, reHepaTop MePEeMEeHHOr0 TOKa, 3JIeKTPOIBUTaTe b,
MHIOYKIIMOHHAS TIeYb, pajap, pPaaMONPUEMHMUK, TeJIeBUM30p, aHTeHHa, TeynedoH, CBYU-meub,
MTPOEKIVIOHHBIN alapar, BOJJOKOHHAS ONTHKA, COJTHeUHas 6aTapes.



IINTIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBLLIET'O OBPA3OBAHUSA

OcBoenne yyebHoro mnpeamera «@Pus3uka» Ha YpOBHE CpemHero oOIero obpa3oBaHMS
(6a30BbIii  ypOBEHb) [OOJDKHO  OOECIeYMTb  AOCTVMIKEHME  CJIeOYIOIIMX  JIMYHOCTHBIX,
MeTallipeIMEeTHbIX U ITPpeIMETHbIX O6pa3OBaTeJIbeIX pe3yJibTaTOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIMyHOCTHBIE pe3ysbTaThl OCBOEHMs yuebHOro mpemmera «Dusmka» JOKHBI OTPaskKaTh
TOTOBHOCTDb M CITOCOOHOCTb OOYYAIOMIMXCSI PYKOBOJCTBOBATbCS CHOPMUPOBAHHON BHYTPEHHEN
MO3ULIMENA JIMYHOCTM, CUCTEMOM II€HHOCTHBIX OpMEHTAIMiA, TO3UTUBHBIX BHYTPEHHUX
yOeXXAeHMI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUICKOTO  OOIIeCTBa,
paciMpeHue KM3HEHHOTO OIbITA M OIBITA JIEATEeJIbHOCTM B IMPOIECCe peaym3alyi OCHOBHBIX
HaITpaBJIeHN} BOCIIUTATEIbHO NeITeJIbHOCTY, B TOM UMCJIe B YaCTHU:

1) rpa)kAAHCKOTO0 BOCIIUTAHMS:

chOPMMPOBAHHOCTb  TPAKIAHCKON TO3UIMM  OOYYaIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIeHa POCCUICKOTO OOIIIeCTBa;

MIPUHSITYE TPAAUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTUUYECKUX U JTEeMOKPATUUECKUX
LIEHHOCTeI;

TOTOBHOCTb BECTM COBMECTHYIO IeATEeJIbHOCTb B MHTepecax TpaskgaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHMM B 0Opa30BaTeIbHOM OPraHU3aInu;

yMEHMe B3aMMOMENCTBOBAaTb C COLUMAJIbHBIMM MHCTUTYTAMM B COOTBETCTBUM C UX
GYHKIMSIMM U Ha3HAUEHMEM;

TOTOBHOCTb K TYMaHUTAPHOM Y BOJIOHTEPCKOM NeATEeIbHOCTM;

2) NaTPUOTUYIECKOT0 BOCIIUTAHMSI:

chOpMMUPOBAHHOCTDH POCCUIMCKON TPAsKIAHCKON UAEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHME K TOCYHAapCTBEHHBIM CUMMBOJIAM, AOCTVDKEHMSIM POCCUICKUX
YUYEHBIX B 00J1aCTV GU3UKYU U TEXHUKMU;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAaHMSA:

c(hOpMMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TTOBEEHNSI;

CIIOCOGHOCTb OIEHMBATh CUTYAIIUIO ¥ IPMHMMATb OCO3HAHHbBIE PEIlIeHNsI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YMCJIE B IESITEIbHOCTY YUEHOTO;

OCO3HaHMe JIMYHOTO BKJIa/la B IIOCTPOEHME YCTOMYMBOTO OYIyIIEero;

4) 3CTeTUYEeCKOro BOCIIUTAHMS:

3CTETUYECKOe OTHOIIIeHNe K MUPY, BKJIIOUAsl 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYIIETO
(busnueckon HayKe;

5) TpymoBoro BocnuTaHuUA:

MHTEpEC K PasIMyHbIM chepam mpodeccuoHaaIbHOM IesITeJTbHOCTM, B TOM YMCJIe CBSI3aHHBIM
C (u3MKOI M TEXHMKON, YMEHMe COBEepIIaThb OCO3HAHHBIM BLIOOp Oymyiien mnpodeccum u
pea30BbIBaTh COOCTBEHHbBIE JKM3HEHHbIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTb K 0Opa3oBaHMIO ¥ CaMOOOpPa3oBaHUIO B ob6sacTu GU3MKM Ha
MIPOTSIKEHUY BCEI SKU3HU;

6) 3K0JIOrMYEeCKOr0 BOCIIUTAHUSA:

Cc(hOPMUPOBAHHOCTb KOJIOTMUYECKOW KYJIbTYpPbl, OCO3HaHME TIJI00aJIbHOTO XapakTepa
9KOJIOTMYECKUX MTPOOIEM;

TJIAaHMPOBaHME ¥ OCYILIECTBJIEHNE JIEVICTBUI B OKPYSKAIOIIEN Cpejle Ha OCHOBE 3HAHUS 11eJ1ei
YCTOMUYMBOT'O Pa3BUTHS UeJIOBEUYECTBA;

paciIMpeHue OIbITa JIeSITeJIbHOCTM SKOJOTMYECKOM HaIpaBJIEHHOCTM Ha OCHOBE
MMEIOIIMXCsI 3HaHUM TI0 QU3UKE;

7) e HHOCTY Hay4YHOr'0 IIO3HAHUS:



chOpMMPOBAaHHOCTb  MUPOBO33pEHMUSI, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pasBUTHS GU3NYUECKOI HAYKM;

OCO3HaHMe I[EHHOCTY HAyYHOM JesATeIbHOCTY, TOTOBHOCTb B Ipoliecce n3yueHus: hbuU3mKu
OCYIIECTBJISITh MMPOEKTHYIO U MCCIIeI0OBATENbCKYIO IeSITeIbHOCTh MHAMBUIYAIbHO U B IPYIIITE.

METAITIPEIMETHBIE PE3VYJIbTATbBI

Ilo3naBaTe/nbHbIE YHMBEPCAIbHbIE YUeOHbIE Ne/CTBUS
Ba3oBble jiornuecKue AeiCTBU:

CaMOCTOSITeJIbHO (OPMY/IMPOBATh M aKTYaJuM3MpOBaThb IPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

OTIpeesIsiTh eIV IesSITeIbHOCTH, 33aBaTh MapaMeTpbl M KPUTEPUN UX JOCTUKEHNS;

BBISIB/ISITb 3aKOHOMEPHOCTY ¥ TIPOTUBOPEUMSI B pACCMATPUBAEMbIX (DU3NUECKUX SIBIICHUSIX;

pa3pabaTbIBaTh IJIaH peIeHus Mpo6JIeMbI C YUETOM aHAIM3a MMEIOIIMXCST MaTepUaTbHbIX
¥ HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [€ATEJbHOCTb, OIEHMBATb COOTBETCTBME PE3Y/IbTATOB LIEJISIM,
OIIEHMBATb PUCKY MTOCEACTBUIN IeSITeTbHOCTH;

KOOPIMHMPOBATb M BBIMOJHATh pPAbOTy B YCJIOBMSAX PEAJIbHOIO, BUPTYaJbHOTO U
KOMOVHMPOBAHHOTO B3aMOMEMCTBUS;

pasBMBaTh KpPeaTMBHOE MBbIIIIEHNME TP PELIeHMM KU3HEHHBIX TTPOOIIEM.

Ba3zoBble ucciiefoBaTeIbCKue JeCTBUS:

BJIQZIETh HAYYHOM TEPMMHOJIOTMEN, KJIIOUEBbIMM IOHSATUSIMM M MeTOAAMM (GU3UMIEeCKO
HayKu;

BJIQZIETh HABbIKAMM Y4YeOHO-MCCIIEAOBATEIbCKON ¥ MPOEKTHON [eATEeTbHOCTY B 06JacTyu
(bu3MKM, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB peIlleHNs 3a1a4
(usmyeckoro comepskaHms, MPUMEHEHNIO PA3/IMYHbIX METO/IOB ITO3HAHUS;

BJIAJIETb BUAAMM [ESITeJIbHOCTM IO TOJYYEeHMIO HOBOT'O 3HAHMS, €ro MHTepIIpeTanyu,
peoGpa3OBaHMIO Y MPUMEHEHMIO B PA3/IMUYHbBIX YUEOHBIX CUTYALMSIX, B TOM UMCJIE TIPU CO3JaHUU
y4eOHBIX MIPOEKTOB B 06s1acTu pusmkuy;

BBISIBJIATb TIPUUMHHO-CJIENCTBEHHbIE CBSI3M M aKTyaJM3upOBaTh 3afady, BbIABUTATh
TUTIOTe3Y e€ pellleHMts], HAXOIUTb apryMeHTbI JIJIs JOKAa3aTebCTBA CBOMX YTBEPsKAEHN, 3aaBaTh
rapameTpbl M KPUTEPUY PELIIEHNS;

aHaJIM3MPOBATh MOJTyYeHHbIE B XOZle PellleHNMs 3a/1aui Pe3yJIbTaTbl, KPUTUIECKY OLIEHUBATh
UX TOCTOBEPHOCTD, POTHO3MPOBATh M3MEHEHNME B HOBBIX YCJIOBUSIX;

CTaBUTb U (HOPMYJIMPOBATh COOCTBEHHbIE 33[]Jaul B 00pa30BaTeIbHON IeSITeIbHOCTH, B TOM
yycIie pyU U3YYeHU OUBUKH;

IlaBaTh OII€HKY HOBBIM CUTYaIMsSIM, OLIEHMBATh ITPUOOPETEHHBIN OITBIT;

YMETb MTePEHOCUTD 3HAHUS 10 (QM3UKE B MPAKTUUECKYIO 00J1aCTh JKU3HEA e TeTbHOCTY;

YMEeTb MHTErPMPOBATh 3HAHMS U3 Pa3HBIX NMPEeIMETHBIX 00JIaCTeln;

BBIIBUTATh HOBBIE M€Y, TIPEIJIaraTh OPUTVHAIbHbBIE TTOAXOMbI U PEIIeHNS;

CTaBUTD MPOOJIEMBI U 3a[,a4M, JOITYCKAOIMe aTbTepPHATUBHBIE PEIIeHMSI.

Pa6ora ¢ nuadopmanmei:

BJIaJIeThb HaBbIKAMM IOJyYeHUsT MHPOpMaIu GU3NUECKOTO COMEepsKaHMUSI U3 MCTOYHMKOB
pasHbIX TUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBJSITb TOMUCK, aHaJM3, CUCTEMATU3ALUI0 U
MHTepIIpeTanyo MHGOPMAaIUM Pas3aINIHbIX BUAOB U (OPM IpeCTaBIeHNST;

OII€HMBATh JOCTOBEPHOCTb MHGbOPMAaIINM;

MCIIOJIb30BaTh CpefcTBa WH(GOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B
pelieH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX 3amay C CcoOJitofeHeM
TpebGOBaHMI SPTOHOMMUKY, TEXHUKM 0e30MaCHOCTU, TUTHEHBI, pecypcocOepeskeHNs, MPaBOBbIX U
3TUUYECKUX HOPM, HOpM MHGOPMAaIIMOHHOM 6€301acHOCTH;



CO37laBaThb TEKCTbl (PU3NUECKOTO COMepsKaHMs B pPasJMuHbIX (dopMarax C YYETOM
Ha3HaveHus MHOOPMAIMY 1 11eJIEBOV ayJUTOPUM, BBIOMPAsT ONTUMAIbHYIO (GOPMY MpenCTaBIeHNS
Y BU3yaIM3alnn.

KoMMyHHKaTHUBHBIE YHUBEPCA/IbHbIE YUeOHbIE IeICTBUS:

OCYIIECTBJISITh OOIIIeHNe Ha ypoKaX (GU3MKM ¥ BO BHE-YPOUHOM JIeSITEIbHOCTH;

pacrio3HaBaTh MPeANOChIKY KOH(MIMKTHBIX CUTYAIMI ¥ CMSITYaTh KOH(JIMKTHI;

pPasBEPHYTO ¥ JIOTMYHO M3J1araTh CBOIO TOUKY 3pEHUSI C MCIIOJIb30BAaHMEM SI3bIKOBBIX
CPelCTB;

MMOHMMATD U MCIIOJIb30BaTh MTPEMMYILECTBA KOMAHIHOW M MHOMBUIYaIbHOM PabOThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEMCTBUII C YUETOM OOIIMX MHTEPECOB U
BO3MOSKHOCTEN KasKAOTO YeHa KO/UIEKTUBA;

MPMHMMATh IeJIM COBMECTHOM [esITeJIbHOCTM, OpraHM30BbIBAaTh M KOOPAMHUPOBATH
IEeNCTBUS T10 €€ JOCTVMKEHMIO: COCTABJISITh TJIaH AeMCTBUIA, PACIIPeessiTh POJIM C YYETOM MHEHMIA
YYaCTHUKOB, 0OCYKIIaTh Pe3yIbTaThl COBMECTHOW pPabOThI;

OIIEHMBAThb KaueCTBO CBOErO BKJIAZA M KaKIOrO yYyaCTHMKA KOMAaH[IbI B OOIIMIT pe3ysbTaT
10 pa3pabOTaHHbIM KPUTEPUSIM;

MpeaJiaraTh HOBbIE IPOEKTHI, OLIEHMBATh MIOEM C TO3UIUY HOBU3HbBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAUMMOCTM;

OCYIIECTBJISITh MMO3UTUBHOE CTpaTErMUecKoe IMOBeAeHNe B PA3IMYHbIX CUTYaALUSX,
MIPOSIBJISITH TBOPYECTBO ¥ BOOOPaykeHMe, ObITh MHUIIVIATUBHBIM.

PerynsaTuBHBIe YHUBEpCA/TbHbIE YU€OHbIE IeICTBUS
Camoopranmusanms:
CaMOCTOSITEJIbHO OCYIIECTBJ/ISITb ITO3HABATENbHYIO HEeATEeJIbHOCTb B 00JIaCTH OU3NKU U
aCTPOHOMMM, BBISIBJIATDH ITPOOJIEMbBI, CTaBUTh ¥ (GOPMY/IMPOBATh COOCTBEHHbIE 3aaUM;
CaMOCTOSIT€JIbHO COCTAaBJISITh IIJIaH PEIIeHMs] PAaCUETHBIX M KauyeCTBEHHBbIX 3a7ady, IUIaH
BBITIOJIHEHMSI TIPAKTUUYECKOM pPabOThl C YYETOM MMEIOLIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEIITOYTEHNIL;
IaBaTh OIEHKY HOBBIM CUTYaIIVSIM;
pacIIMpsiTh paMKM YUEOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX ITPeIITOUTEHNI;
IenaTh OCO3HAHHBIA BBIOOp, apryMeHTMpPOBaTh ero, 6paThb Ha ce6s OTBETCTBEHHOCTh 3a
perieHme;
OLIEHMBATh IIPUOOPETEHHDIN OIIBIT;
CIIoCco6CTBOBATh (GOPMUPOBAHUIO M TIPOSIBJIEHUIO SPYANLIUN B 0071aCTU (DU3UKU, TTOCTOSTHHO
TIOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHbBIN MHTE/IJIEKT:
IaBaTh OIIEHKY HOBBIM CUTYyaIMsIM, BHOCUTb KOPPEKTUBBI B [EeSATEIbHOCTb, OLIEHMBATh
COOTBETCTBME PE3YJIbTATOB ILIEJISIM;
BJIaZIETh HaBbIKaMM MO3HABATEJIbHOM peduieKCuM KaK OCO3HAHMS COBEpPIIAeMbIX IeiCTBUMN
Y MBICJIUTEJIbHBIX MTPOIIECCOB, UX PE3YJIbTATOB ¥ OCHOBAHMIA;
MCIIOJIb30BaTh MPUEMBI pedIeKCUM JIJIsI OLIEeHKM CUTYalui, BbIoOpa BEpHOTO pellieHNs;
YMETb OLIEHMBATh PUCKU ¥ CBOEBPEMEHHO IPUHMMATh PEIIeHMs 110 UX CHUKEHUIO;
MPUHMMATh MOTUBBI ¥ apr'yMeHTbI APYTUX MPY aHAIM3€e Pe3ysIbTaTOB IeSITeIbHOCTH;
MIPUHUMATD Ccebs1, TOHMMAasT CBOM HEIOCTATKM U IOCTOMHCTBA;
MPUHMMATh MOTUBbI ¥ apr'yMeHTbI APYTUX MPY aHaIM3€e Pe3ysIbTaTOB IeSITeIbHOCTH;
MPM3HABaTh CBOE IMPaBO U MPABO APYTUX Ha OIINOKMN.
B npotiecce mocTukeHst IMUHOCTHBIX Pe3YyJIbTATOB OCBOEHMSI ITPOTrpaMMbl 1O GU3UKe [IJis
YPOBHSI CpegHero o6Iero o6pa3oBaHusI y OOYYAIOIIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIN
MHTEJUIEKT, IIPeIoIaraonmii chopMUpoOBaHHOCTD:



CaMOCO3HaHMsI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAbHOE COCTOSTHME,
BUJIETh HAIIPaBJIEHUST Pa3sBUTUSI COOCTBEHHOV SMOLMOHAIbHOM cdepbl, ObITh YBEPEHHBIM B cebe;

CcaMOpeTyJIMPOBaHMSI, BK/IIOYAIOIIIEr0 CAMOKOHTPOJIb, YMEHME TPUHMMATh OTBETCTBEHHOCTh
3a CBOE ITOBeJIeHNe, CIIOCOOHOCTD aganTUPOBAThCSI K SMOIMOHAILHBIM M3MEHEHMSIM Y TIPOSIBJISITh
I'MOKOCTb, ObITH OTKPHITHIM HOBOMY);

BHYTPEHHEll MOTMBAalLlM, BKJIIOYAIOIIE) CTpeMJIeHMe K HOCTVKEHMIO LeJIU U YCIexy,
ONTMMM3M, UHUIIMATUBHOCTD, YMEHME Ie/ICTBOBATh MCXO/S 3 CBOMX BO3MOSKHOCTEI;

SMITaTUM, BKJIIOYAIOIIEN CIIOCOOHOCTh IOHMMAThb SMOIMOHAIIBHOE COCTOSIHME IPYTUX,
YUUTBIBATh €r0 NP OCYIIECTBIEHUM OOIIEHMSI, CHOCOOHOCTh K COUYYBCTBUIO U COTIEPEsKUBAHMUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTb BBICTPAaMBaTh OTHOIIEHUSI C IPYTUMU
JIIOIbMU, 3a00TUTHCS, IPOSBJIATh MHTEPEC U paspellaTh KOHMIUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K konmy obyuenuss B 10 Kjacce mpenmMeTHble pe3ysbTaTbl Ha 6a30BOM YPOBHE JTOJIKHBI
OTpaskaTb CHOPMUPOBAHHOCTb Y OOYYAIOIIVIXCS YMEHMIA:

JIEMOHCTPUPOBAaTh Ha MpUMeEpax pob U MecTo GU3uKM B (GOpMUPOBAHMM COBPEMEHHON
HAay4YHOV KAapTMHBI MMPA, B PAa3BUTUM COBPEMEHHONM TEXHMKU UM TEXHOJIOTMI, B MPAKTUUECKOM
IesITeJIbHOCTH JIIOMEN;

YUYUTBIBATh T'PAHMIIBI TIPUMEHEHUS] M3YyUYEeHHbIX (GU3MYECKMX MOAEJIeN: MaTepyuajibHast
TOYKa, MHEepUMaJbHasl CUCTEMa OTCYETA, aOCOJIOTHO TBEPHIOE TEJIO0, MIeaabHbIN Ta3, MOMIENN
CTPOEHMS Ta3oB, SKUAKOCTEM M TBEPHABIX TeJI, TOUEUHBIN JIEKTPUUECKUI 3apsifi NPy peIieHumn
(usnuecknx 3agauy;

pacro3HaBaTh (usnMueckue sBiAeHUS (TPOIECChI) M OOBSICHATHL MX HA OCHOBE 3aKOHOB
MeXaHUKM, MOJIEKYJISIPHO-KMHETUUECKON TeOpUM CTPOEHMSI BeIIecTBAa Y 3JEKTPOAMHAMMKIA:
paBHOMEPHOE ¥ DPaBHOYCKOPEHHOE IIPSIMOJIMHEHOE [BVDKEHMe, CBOOOAHOe TaJeHue Tell,
IBVDKEHME TI0 OKPY>KHOCTH, MHEPIVS, B3aUMOIelicTBIMe Tesl, nuddysust, 6GpOYHOBCKOE ABIKEHNE,
CTpOEHME KUAKOCTEN M TBEPHABIX TeJl, MU3MEHeHMe 0ObEMA TeJl MpY HarpeBaHuM (OXJIaKIEHUMN),
TEIJIOBOE paBHOBECHe, MCIIapeHue, KOHMEeHcCalusl, IIJIaBJIeHue, KPUCTa/UTM3alusl, KUIEeHMUe,
BJI&YKHOCTh BO3IyXa, TIOBBIIIIEHE JaBJIe€HNs ra3a Mpy ero HarpeBaHuy B 3aKPbITOM COCY/IEe, CBS3b
MEXIy IapaMeTpaMyu COCTOSIHMSI rasa B M3OMpPOolieccaxX, 3JeKTpuU3anusl Tesl, B3auMOJEeNCTBUE
3apsIOB;

ONMCHIBATh MEXaHNYECKOe NBMKEHME, MCIIOIb3ys (usMueckue BeIMUYMHBbI: KOOpPIMHATA,
MyTh, II€pPEMeIlleHNe, CKOPOCTb, YCKOPEeHMe, Macca Teja, CWia, MMITYJbC Tejla, KMHeTHYecKas
SHeprusi, TMOTEeHIMa/bHasl SHeprusi, MeXaHudeckas paboTa, MeXaHMYecKasi MOIIHOCTb; TPU
OMMCAHUY MIPaBWIbHO TPAKTOBATh (GM3MUECKUI CMbIC/ MCIIOIb3YEMbIX BEJIMUMH, UX OO03HAUEH WS
M €OVHUIIBI, HAXOOUTb (OPMYJIbI, CBSI3bIBAIOIIME MAHHYIO (DU3NUYECKYIO BEJIMYUHY C APYTUMMU
BEJIMYMHAMM;

ONMCHIBATh WM3yYEHHbIE TEIIOBbIE CBOMCTBA TeJI M TEIUIOBbIE SIBJIEHMS, VCIIOJIb3YSI
(busnyeckre BeNMUMHBI: [aBJIEHME Tasza, TeMIlepaTypa, CpemHsSs KUHETMYecKas SHeprus
XaOTUYECKOTO [ABVSKEHUSI MOJIEKYJ, CpPeIHEKBaApaTUYHasi CKOPOCTb MOJIEKYJI, KOJMUYECTBO
TeIIOTbI, BHYTPEeHHSIA 3Heprusi, pabora rasa, Ko3b@UIMEHT IMOJe3HOro [eCTBUSI TEIIOBOrO
IBUTATEJIS; TIPY ONMMCAHUY MTPaBUIbHO TPAKTOBATh (PU3NYECKMIT CMBICT VICITOIb3YEMbIX BEJIMYNH,
UX O00OO3HAUeHMS] M eOVHMIIbI, HAXOOUTb (OPMYJIbI, CBSI3bIBAIOIIME [aHHYIO (QU3NUYECKYIO
BE&JIMYMHY C IPYTUMU BEJIMUMHAM;

ONMCHIBATh M3YyUYEHHbIE 3JIEKTPUUECKMEe CBOMCTBA BEIECTBA U 3JIEKTPUUYECKUE SIBJIEHUS
(TIpotieccsl), UCHOJIb3YsT (pU3MYeCKMe BeIVMUYMHBI: 3JIEKTPUUECKUIA 3apsif, JIEKTPUUECKOoe TIOJIe,
HaIMpSDKEHHOCTb  TOJIS, TOTEeHIMasl, Pa3sHOCTb TIOTEHIMAJIOB; TP OIMMUCAHUM ITPABUJIBHO
TPaKTOBaTb (U3MUYECKUIN CMBICJ MCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUSI U €IUHUIIBI;
yKasbIBaTh (hOPMYJIbl, CBSI3bIBAIOIIIME NAHHYIO (PU3NUECKYIO BEJIMUMHY C APYTUMM BeIMUMHAMYU;



aHaIM3MPOBaTh GU3MYECKNUe IPOIECChl U SIBJIEHUS, MUCIOJb3ysl (pu3nveckue 3aKOHBI U
MIPUHIINIIBLL: 3aKOH BcemupHoro Ttsrotenusi, I, II u III 3akonbl HbioTOHa, 3aKOH COXpaHEHUS
MeXaHUYEeCKO SHEepruu, 3aKOH COXPAHEHMUS UMITYJIbCa, TPUHIIAII CYTIEPIIO3UIINMA CUJT, TIPUHLINATI
PaBHOMPABMST MHEPIMATbHBIX CUCTEM OTCUYETA, MOJIEKY/ISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHMS
BeIlleCTBa, T'a30Bble 3aKOHbI, CBSI3b CpeIHEM KUHETUUECKON SHEPrUM TeIUIOBOTO IBVKEHMS
MOJIEKYJT ¢ abCOIIOTHOM TeMIIepaTypoy, TEepPBbIi 3aKOH TEePMOAMHAMMKM, 3aKOH COXPaHEHMS
3JIEKTPUYECKOTO 3apsia, 3aKkoH KysioHa, py 9TOM pasyinyaTrh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTnYecKoe BbIpakeHye U YCA0BUS (TpaHULIbl, 061aCTV) IPUMEHUMOCTH;

OOBSICHITH OCHOBHbIE IIPUHITUIIBI JEMCTBUS MAIlIVH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pasanyaTh yCJI0BUS UX 6€30MMacHOrO MCIOIb30BAHMS B TTIOBCEAHEBHOM XXU3HU;

BBITIOJIHATh SKCIIEPUMEHTBI TI0 MCCAeAOBAaHMIO (DU3NUECKMX SIBJIEHUM U IPOIECCOB C
UCIIOIb30BAaHMEM  TPSIMBIX ¥ KOCBEHHBIX M3MepeHui, Tmpu 3ToM (HopmMympoBaTh
MpobJieMy/3a1auy ¥ TUIOTe3y Y4eOHOro SKCIIePUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO
060pyI0BaHMsI, TPOBOAUTD OIBIT ¥ (POPMYIMPOBATH BHIBOADI;

OCYIIECTBJISITh TMPSIMble M KOCBEHHbIE M3MepeHUs] (GU3NYECKUX BEeINYMH, IIPU 3TOM
BbIOMPATh ONTUMAJIbHBINA CITOCOO M3MEPEHUS] M MCIIO/Ib30BaTh M3BECTHbIE METOIbI OLIEHKMU
MOTPELHOCTEN U3MEPEHMUI;

MCCJIeIOBATh 3aBUCUMOCTY MEXKAY (HU3NUECKMMIM BETMYMHAMM C UCIIOJIb30BaHMEM MPSIMbIX
M3MEepeHui1, MPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (MKCHUPOBATh Pe3YyJIbTAaThl ITOTYyUYEHHOM
3aBUCUMOCTY GU3NUECKUX BEJIMYMH B BUIe TaGmIl 1 rpadyKOB, IeJIaTh BHIBOABI IO pe3y/IbTaTaM
MCCIIeIOBAHMS;

cobmofaTh IMpaBujia 0Ge30MacHOTO TPyHda IpyM IPOBEIEeHMM MCCIIeNOBaHMI B paMKax
Y4eOHOTO 9KCIIEPUMEHTa, Y4YeOHO-MCCAeAOBATEIbCKOM ¥  IPOEKTHOM JIeSITeJIbHOCTU  C
MCITOJTb30BaHMEM M3MEPUTENIbHBIX YCTPOVICTB ¥ JIAGOPaTOPHOTO OG0OPYAOBaHMS;

peliaTb pacyETHbIE 3amauyM C SBHO 3afaHHOV (U3MUECKON MOJEJbI0, MCIIOJIb3YS
(usmyeckme 3aKOHbBI ¥ MPUHIIMITBI, HA OCHOBE aHajI13a yCJIOBMS 33[]auy BbIOMpATh GU3NUECKYIO
MOJIeJIb, BBIAEJSITb (GU3NMYECKUEe BEJIMYMHBI U (OPMYJIbI, HEOOXOOMMbIe [JII €€ peIIeHMus],
MIPOBOJIUTb PACUYETHI U OLIEHUBATh PEATIbHOCTD ITOJTYYEHHOTO 3HaUeHMsT (PU3MUeCKO BeTNUYNHbI;

periaTh KayeCcTBEHHBbIE 3a[laul: BBICTPAMBATh JIOTMUECKM HEMPOTMBOPEUMBYIO IIEIMOUKY
pacCysKIeHMIi C OTIOPOM Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTY U GU3NYECKIE SIBJIEHNS;

MCITOJIb30BATD MPY PELIeHNY YUYEOHBIX 3a/1a4 COBpEMEHHbIe MH(POPMAIMOHHbIE TEXHOJIOTUN
IJIST TIOMCKA, CTPYKTYPUMPOBAHMSI, MHTEpPIpeTaluy W TIPeACTaBJeHus Y4eOHOVW M Hay4dyHO-
TIOITYJIIPHOM MH(OPMAIV, TIOJTYYEHHOM U3 Pa3IMIHBIX MICTOUHUKOB, KPUTUUECKY aHATM3UPOBATh
MoJTy4aemMyro MHGOpMaImio;

MIPUBOJINUTDh TPUMEPHI BKJIaJa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKu, 0O'bSICHEHME TTIPOIECCOB OKPYSKAIOIIIEr0 MUPA, B Pa3BUTHE TEXHUKYU U TEXHOJIOTUIA;

MCITOJIb30BATh TEOPETUYECKME 3HAHMS 10 (DU3MKe B TOBCETHEBHON XXU3HU IJIS1 06ecrieueHnst
6e30MacHOCTY NPy OOpAIleHNM C TPUOOPaMM M TEXHUYECKUMM YCTPOMCTBAMM, IJIT COXPAHEHUST
3[I0POBbSI U COOJTIOJIEHNMS HOPM 3KOJIOTMUECKOTO TIOBeIeHMsI B OKPYKaIolle CpeJie;

paboTaTh B TPYTIIIE C BbIOJHEHMEM Pa3/IMUHbIX COLMAIbHBIX POJIEl, INIAHUPOBATh PaboTy
TPYIIbI, palMOHAJbHO pacrpenesiTb OOS3aHHOCTM M  IUIAaHMPOBAaTh JIESITEJIbHOCTh B
HeCTaHIAPTHBIX CUTYalUsIX, afieKBAaTHO OI€HMBATh BKJIAJ, KaXXIOTO U3 YUYaCTHUKOB TPYIIIbI B
pellleHe pacCMaTpuBaeMoli MPoOJIeMbI.

K koHniy obyuenuss B 11 Kjacce mpeameTHbie pe3yJsbTaTbl HA 6a30BOM YPOBHE [IOJIKHBI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIINXCS YMEHWIA:

JIeMOHCTPMUPOBaTh Ha MpuUMepax poyib U MecTo Gu3uKM B (popMUpOBaHUM COBPEMEHHON
Hay4YHOM KapTMHBI MMPA, B Pa3BUTUM COBPEMEHHOV TEXHUKM U TEXHOJIOTMIA, B MPAKTUUYECKON
IesITeIbHOCTY JIIOJIei, 11eJIOCTHOCTb M eIMHCTBO (P131ueckon KapTUHbI MUPa;

YUMTBIBATh TPAHUIIBI TPUMEHEHUS] W3YYEHHbIX (U3NYECKMX MOJeseN: TOYEUHBIN
9JIEKTPUYECKUI 3apsifi, JIyd CBETA, TOUEUHBI MCTOUHMK CBETA, siiepHast MOJIe/Ib aTOMa, HYKJIOHHAsT
MOJIeJTb aTOMHOTO Sipa TPy pelieHnn pusnveckmx 3amad;



pacrosHaBaTh (usnueckue sBJIeHUS (MPOIECChI) U OOBICHSITh UX HA OCHOBE 3aKOHOB
JIEKTPOAVHAMMKM Y KBAHTOBOM (DM3MKU: 3JIEKTpUYECKasl MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMMUYECKOe, MarHuMTHOE [eMCTBUSI TOKa, B3aMMOJENCTBME MAarHUTOB, 3JIEKTPOMAarHMUTHAs
VHIYKIVS, OeMCTBME MAarHUTHOTO IIOJISI Ha TIPOBOJHMK C TOKOM M JBVOKYIIMICS 3apsii,
9JIEKTPOMAarHUTHbIE KOJIeOaHMS ¥ BOJIHBI, IPIMOJIMHEHOE paclipOCTpaHeHMe CBETa, OTPasKeHue,
npejomsieHne, uHTepdepeHnusi, ubpakus ¥ MOJIpuU3alMs CBeTa, OUCIEpPCUs CBeTa,
doroanexkrpuueckuii 3pdekT (poroaddekT), cBeTOBOE MaBeHMe, BOSHUKHOBEHME JIMHEYATOTO
CIleKTpa aToMa BOAOpPOJa, eCTeCTBEHHAs ¥ MCKYCCTBEHHAs! PaJyi0aKTUBHOCTb;

ONMCHIBaTh M3yUYEeHHbIE CBOMCTBA BeIECTBA (9JEKTPUUECKME, MarHUTHbIE, ONTUYECKUE,
9JIEKTPUYECKYIO MPOBOAMMOCTb Pas3/IMUHBIX CPeN) M 3JIEKTPOMAarHMUTHbIE SIBJIEHUST (TIPOLIECChI),
UCIIONB3ysl (U3MYECKMe BeJMUMHBI: 3JIEKTPUYECKUI 3apsil, Cuaa TOKa, SJIEeKTPUUECKoe
HaIpsDKeHue, 3JIeKTPUYeckoe CONPOTUBJIEHME, Pa3HOCTD ITOTEHIMAIOB, SJIEKTPOABIKYIIAS CUIA,
pabora TOKa, MHOYKIMS MarHUTHOrO MOJisg, cuia Amriepa, cuia JIopeHIa, MHOYKTUBHOCTD
KaTYIIIKM, SHEpPrus 3JeKTPUYECKOro ¥ MAarHMTHOTrO ITOJIel, IepMOoA, M 4YacToTa KojebaHuii B
KoJie6aTeIbHOM KOHTYPE, 3apsif M CiJIa TOKa B IPOLIECCe TapMOHMUYECKMX IJIEKTPOMArHUTHBIX
KoJieGaHui1, (OKYCHOE pPaCCTOSIHME M OITMYEeCKash Cuja JIMH3bI, IPU OIMMCAHUM IIPAaBUJIBHO
TPaKTOBaTh (U3NUECKUI CMBICJ MCIOAb3YEMbIX BEeJIMYMH, UX OOO3HAUeHMs ¥ eIVHUIIBI,
yKa3bIBaTh (hOPMYJIbl, CBSI3bIBAIOIIME TAaHHYIO (PU3MYECKYIO BEJIMUMHY C APYTMMM BeIMUMHAMY;

ONMCHIBATh WM3y4YeHHbIE€ KBAHTOBbIE SIBJIEHMSI M IIPOIIECChI, MCIIOJb3ys (U3NUECKUe
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, SHEPIus U
UMITYJIbC (OTOHA, TEepMON TMOJypaciiafga, SHeprust CBSI3M aTOMHBIX Saep, NPy OIMMCAHUU
MPaBWIbHO TPAaKTOBaThb (PU3MYECKMII CMbICJ MCIIOJb3YeMbIX BEJIMYMH, UX OOO3HAUEHUSI WU
eIVHUIIbI, YKa3bIBaThb (OPMYJIbl, CBSI3bIBAIOIIME MaHHYIO (PU3NUECKYIO BEJIMUMHY C APYTUMU
BeJIMUMHAMM, BBIUMC/IATh 3HaUEeHMe (HU3MUECKON BeJIMUMHBI;

aHaJIM3MPOBaTh (u3MUecKMe MPOLECChl M SIBJIEHMS, MUCIOJb3Yys (Bu3MUecKyue 3aKOHbI 1
NpUMHIMIB: 3akoH OwMa, 3aKOHbI IIOC/IEIOBATEIbLHOIO ¥ IIApajUIeJIbHOTO  COeIVHEHMs
MPOBOJHMKOB, 3akOH JIKoysis-JIeHlla, 3aKOH 3JIEKTPOMarHMTHOM  MHOYKIMM, 3aKOH
MIPSIMOJIMHETHOTO PacCIpOCTPaHeHMsI CBeTa, 3aKOHbI OTPakeHMsI CBETAa, 3aKOHBI ITPeIOMJIEHMS
CBeTa, ypaBHeHMe DVHIITeHa 1151 GoTo3(deKTa, 3aKOH COXpaHEHMST SHEPTUM, 3aKOH COXPaHEHMST
MMITYJIbCa, 3aKOH COXPaHEeHMs 3JIEKTPMUECKOrO 3apsiia, 3aKOH COXpaHeHMsI MacCOBOIO YMCIIa,
MOCTyJIaThl bBopa, 3aKOH pagMOaKTMBHOIO pacliafja, IIpyM 3TOM pasjindaTh CJIOBECHYIO
(bopMYyJIMPOBKY 3aKOHAa, €ro MaTeMaTM4ecKoe BbIpasKeHMe U YCIoBUS (TpaHUIlbI, OOJIACTN)
MIPUMEHMMOCTIH;

oIpefesisSTh HaIlpaB/ieH)e BeKTOpa MHIYKIMM MarHUTHOIO TIOJIS IIPOBOAHMKA C TOKOM,
cwtel Amrmiepa 1 cuiibl JIopeH1ia;

CTPOUTH U OIMCHIBATh M300paskeHle, CO3IaBaeMoe IVIOCKMM 3€PKaJioM, TOHKO JIMH30IA;

BBITIOJIHSATh 9KCIEPUMEHTHI IO MCCIEMOBAaHMIO (U3NYECKUX SIBJIEHUI U IPOIECCOB C
MCIIOJIb30BAHMEM TPSMbIX M  KOCBEHHBIX M3MEpeHuii: Impu 3ToM  (opMyaMpoBaTh
mpobjiemMy/3agauy U TUIIOTe3y YUeOHOro SKCIIepUMeHTa, COOMpPaTh YCTAaHOBKY M3 MPEJI0’KEHHOTO
0060pyHnOBaHMs, TPOBOAUTH OMBIT ¥ (POPMYJIMPOBATh BHIBOIbI;

OCYILIECTB/ISITb MpPSIMble ¥ KOCBEHHbIe M3MepeHus (GU3NMUYEeCKUX BEJIMUMH, IIPU ITOM
BbIOMpATh ONTUMAJIbHBIA CIOCOO M3MEpEeHMSI U MCIO0JIb30BaTh M3BECTHbIE METOMbl OLIEHKMU
MTOT'PEITHOCTEN U3MEPEHMI;

MCCJIeIOBaTh 3aBUCUMOCTY (DU3MUECKUX BEJIMUMH C MCIIOJIb30BaHMEM IIPSIMbIX M3MEePEeHMIA:
IpM 9TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PMKCUPOBATh pPe3yJbTaThl IMOJTYUYEHHOM 3aBUCUMOCTHU
dbusnueckux BeMMUMH B BuAe Tabyiui, U rpadMKOB, ejaTh BBIBOALI II0 pe3yjbTaTaMm
MCCJIeIOBaHMS;

cobyofaTh MpaBujia Ge30MacHOTO TPyJa IpyM IPOBEIEeHMM MCCIIeNOBaHMI B paMKax
YUYeOHOTO SKCIIEPUMEHTa, Y4YeOHO-MCCAeNOBATEbCKOM ¥ IPOEKTHOM IEeSITeJIbHOCTU C
MCIIOJIb30BAaHMEM U3MEPUTEIbHBIX YCTPOIMCTB U JJaBOpaTOPHOTO 060PYIOBAHMS;



pelllaTh PpacyETHbIE 3a4auM C SBHO 3aJaHHOM (U3NYECKOM MOMEbIo, WCIIOJIb3Ys
(busnyeckme 3aKOHbI ¥ MMPUHIUIIBI, HA OCHOBE aHa/IM3a YCJIOBUS 3aJauy BbIOMpPATh QU3UUECKYIO
MOJIe/ib, BBIOEIATb (U3NUYECKMe BeJMUMHBI U (OpMyJibl, HeOOXOOMMble [JiT €€ pellleHNs,
MIPOBOAUTD PACUETHI ¥ OIIEHMBATDH PEaTbHOCTD IMOJYYEHHOIO 3HaUeHMsT (U3MUeCKON BEeJIMUMHBI;

pelllaTb KayeCTBEHHbIE 3a7aui: BBICTPAMBaTh JIOTMYECKM HEIPOTMBOPEUYMBYIO IE€IIOUKY
paccy>kKIeHuii C OIOPON Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (GU3NUYECKMe SIBJIEHMUS;

MCITOJTb30BATh MPU PellIeHN YUeOHbIX 3a7ja4 COBpeMeHHbIe MH(GOPMAIVIOHHbIE TEXHOIOT UM
IJIST TIOMCKa, CTPYKTYPUPOBaHMSI, MHTEpPIpeTaluy U TIpeacTaBjeHus Yy4eOHOM UM HaydHO-
MOMYJIIPHOM MHMOPMAIMH, TOTYUYEHHON U3 Pa3/IMUYHbIX MICTOYHMUKOB, KPUTUYECKY aHAIM3UPOBATh
MoJTy4YaeMyo MHGOPMaIINIO;

OOBSICHATH NMIPUHIIUIIBI NEMCTBMS MallliH, IPUOOPOB ¥ TEXHUUYECKUX YCTPOMCTB, pa3inyaTh
yCI0BYMs X 6€30IacHOrO MCIOJIb30BaHMS B IIOBCEIHEBHON KU3HM;

MPUBOAUTH TPUMMEpPBI BKJIaZa POCCUNCKUX U 3apyOEsKHbIX YUYEHBIX-(U3MKOB B Pa3sBUTHE
HayKy, B 00bSICHEHME TIPOLIECCOB OKPY’KAIOIIEro MUpa, B pasBUTHE TEXHUKU Y TEXHOJIOTUI;

JMCIIOJIb30BATh TEOPETUYECKIe 3HaHMS 10 (DM3MKe B TOBCEIHEBHO JKU3HM [IJIs1 00eCIieueHns
6e30IMacHOCTY TIpK OOpallleHuy ¢ MpubopaMu M TEXHUYECKMMM YCTPOMCTBAMM, IJiI COXPaHEeHMS
3I0POBbS U COBJIIOIEHNS HOPM 9KOJIOTMUYECKOTO TMOBEIeHNMsI B OKPYKaIOllel Ccpefie;

paboTaTh B TPYIIIE C BBITOJIHEHMEM PasIMUHbIX COIMAIbHBIX POJIel, IIJIaHMPOBaTh PaboTy
TPYIIbI, paIlMOHAJIbHO paclpenensaTh OO0S3aHHOCTM M IUIAHMPOBAThb [IeSITeJIbHOCTb B
HeCTaHJAPTHBIX CUTYalUsIX, afeKBaTHO OI€HMBAThb BKJIAJ Ka)XIOrO M3 YYaCTHMKOB TPYIIIbI B
pellieHre pacCMaTpyuBaeMOli MPOOJIEMBI.



TEMATUYECKOE ITJTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacoB DJIEKTPOHHbIE
Ne /i HaumeHoBaHMe pa3geioB M TEM K I (umdposBbie)
- MMporpamMmbI Bcero o;[ TPO/IbHbIE 1)6aKTqucxme oOpasoBaTe/IbHbIE
paboThI padoThI pecypeb!
Pasgen 1. ®PUU3NKA 1 METObI HAYYHOTI'O ITO3HAHUSA
1.1 dusuka 1 MeTonbl HAYYHOI'O MO3HAHUS 2 Bubmorexa [IOK
’ a y https://m.edsoo.ru/7f41bf72
Uroro 1o pasgeny 2
Pasnen 2. MEXAHUKA
bubmnoreka HOK
2.1 Kunemarika > 1 https://m.edsoo.ru/7f41bf72
Bubmmorexka LIOK
2.2 Hnnamnka 7 https://m.edsoo.ru/7f41bf72
bubmnoreka HOK
2.3 3aKOHbI COXpPaHEHUS B MEXaHMKe 6 1 1 https://m.edsoo.ru/TfA1bET2
Uroro 1o pasgeny 18
Pasgen 3. MOJIEKYJIIPHASY ®U3UKA U TEPMOJIVNHAMUNUKA
31 OCHOBBI MOJIEKYJITPHO-KMHETUIECKOM 9 1 1 bub6moreka LIOK
) TeopUn https://m.edsoo.ru/7f41bf72
Bu6mmoreka IOK
3.2 OCHOBBI TEPMOIVHAMUKA 10 1 https:/m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEILIECTBaA. 5 bubnnoreka LHOK
) (da30BbIe TEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro 1o pasgeny 24
Pasgen 4. 9JIEKTPOIMHAMMUKA
4.1 DJIEKTPOCTATUKA 10 1 Bubmrorexa LIOK

https://m.edsoo.ru/7f41bf72
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[TocToSIHHBI 37IEKTPUYECKUIA TOK. TOKM
B Pa3JIMYHBIX Cpefax

4.2

Uroro 1o pasgeny
PesepBHoe Bpems

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

12
22

68

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



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

11 KJIACC

KonnuecTBo yacos DJIeKTPOHHbIE
Ne /i HaumenoBaHue pa3saeyioB U TeM Komrponsapie  TIpaKTiueckue (uudposBbie)
MPOrpaMmMbI Bcero oOpasoBaTeIbHbIE
paboThbI padoThI pecypes
Pasgen 1. 9JIEKTPOIMHAMMUKA
11 MaruutHoe moJsie. DJIeKTPOMarHuTHasI 11 1 3 bubmmoreka IIOK
UHIYKLVST https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 11
Paspen 2. KOJIEBAHUSA Y1 BOJITHBI
21 MexaHnYecKue 1 3J1eKTPOMarHuTHhIE 9 1 Bubmorexka IOK
KoJiebaHmst https://m.edsoo.ru/7f41c97¢c
29 MexaHnuyecKkye U 3J1eKTPOMarHuTHbIe 5 1 bubmoreka IIOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmorex K
2.5 Onmuka 10 3 httgg://(r)n.eedasic.)ru/7f41c97c
Uroro 1o pasgeny 24
Paszgen 3. OCHOBBI CITEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
71 OCHOBBI CITelIMaIbHOM TEOPUN 4 1 bubmoreka HOK
OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro no pasnmeny 4
Paspen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMeHTbl KBAHTOBOM ONTUKMU 6 }I?E:S:I; 2;2;1&85/7 £41¢97c
bubanoreka IIOK
4.2 Crpoenve aToma 4 https://m.edS(])_E).ru/7f41c97c
bubmoreka IIOK
4.3 ATOMHOE 571pO 5 https://m.edsc]i).ru/7f41c97c
Wroro no pasgeny 15

Pazpen 5. DJIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU
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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

bubmoreka HOK

5.1 OJieMeHTbI aCTPOHOMMM U aCTPODU3UKA 7 https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 7
Pasgen 6. OBOBIIIAIOIIIEE ITOBTOPEHUE
bu6mmoreka IIOK
6.1 Obobuiaowee nosTopene 4 https://m.edscl)lo.ru/7f41c97c
Uroro 1o pasgeny 4
PesepBHOoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 63

I[TPO'PAMME



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

YYEBHO-METOANYECKOE OBECITEYEHUME OBPA3OBATEJIBHOI'O
ITPOILIECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAIJIBI 1J11 YYEHUKA

» ®usuka, 10 xkmacc/ Msakues I'.41., Byxosues b.B., Corckuit H.H. non penakiieii
[TapdenTreBoit H.A., AkimonepHoe o6iiectBo «M3narenbctBo «IIpocBerieHme»

METOIUYECKUE MATEPHUAJIBI A4JISI YUUTEJISA
10 xmacc

1. ®usuka. 10 kmacc: yue6. a1 o611eo6pa3oBaT. OpraHm3alinii C MpuJl. Ha 3JIeKTPOH.
Hocuteste: 6a30BbIlt ypoBeHb / I'.51. Msakumies, b.b. Byxosues, H.H. Corckuit; mon pen. H.A.
[TapdenTreBoit. — M.: [Ipo-cBelenne, 2014.

2. ®usuka. 11 kmacc: yueb. 151 0611eo0pa3soBaT. OpraHm3aluii ¢ IpuJl. Ha 3JIEKTPOH.
Hocutesie: 6a30Bbiit ypoBeHb / I'.51. Msakuiues, b.b. Byxosues, B.M. Yapyrun; non pen. H.A.
[TapdentreBoit. — M.: [Ipo-cBeluenne, 2014.

3. Coopuuk 3amau no ¢usuke. 10-11 kmaccel: mocobue s yyaimxcs: 061eo6pa3oBar.
yupexxmeHuit: 6a-30Bbii1 1 mpodmabHbii ypoBuyu / H.A. TlapdentbeBa. — M.: [Ipocseliienne,
2010.

4. ®usmka. "KoHCTpyKTOp' caMOCTOSITENIbHBIX M KOHTPOJIbHBIX pa6oT. 10-11 kacchl: mocobue
IJI yunu-Tesen obireobpasosart. yupeskmenuii / C.M. Aaapromeuxknd, A.C. CiayxaeBckuin. —
M.: IIpocsemienne, 2010.

5. ®usuka. IToypounsie paspaborku. 10 kimacc: mocobue mjist 0611e06pa3oBaT. OpraHmusarii /
I0.A. Caypos. — M.: ITpocserenne, 2015.

6. ®usuka. [Toypounsie paspaborku. 10 Kiacc: mocobue ajis1 061eoOpasoBaT. OPraHmM3aLyin:
6a3oBbIi1 1 yrayos. yposau / KO.A. CaypoB. — M.: [Ipocseienne, 2017.

IV PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
https://m.edsoo.ru
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