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IJIAaHUPYeMble pe3y/IbTaThl 0CBOEHHUs y4eOHOro npeaMera, Kypca;

IMporpamma mo ¢u3uke 6a30BOro YpoOBHS Ha ypOBHe cpefiHero obiero obpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOXKEHUM U
TpeboBaHUU K pe3yjbTaTaM OCBOEHWsS OCHOBHOW 0Opa3oBaTe/bHOM Mporpammebl, TipesacTaBiaeHHbix B ®T'OC COO, a Takke €
yuétoM ¢(esiepanbHON paboueli TporpaMMbl BOCITUTAHWSI M KOHLIENLMK IIperiofiaBaHusi yuebHoro mpeiamera «®dusmka» B
oOpas3oBare/bHBIX OpraHu3anusax Poccuiickoil ®esiepaliyy, peann3yoX OCHOBHbIe 00pa3oBaTe/nbHbIe IPOrPaMMB.
INTAHUPYEMBIE PE3YJIbTATBI OCBOEHNS YYEBHOTI' O ITPEAMETA «®U3MKA 10»
OcBoenue yuebHOro npeamera «@Pusuka» Ha ypoBHe cpefHero obiero obpasoBaHus (6a30Bblii ypoBeHb) [0/DKHO 06ecrieunThb
[IOCTYDKEeHHe C/Ie/IyIOLIMX JIMYHOCTHBIX, MeTAlpeJMEeTHBIX U TIpeJMeTHBIX 00pa30BaTeIbHBIX Pe3y/TbTaToB.
JINUHOCTHBIE PE3YJ/IBTATBI
JIMYHOCTHBIE pe3y/bTaThl OCBOEHHUs yueOHOro mpeaMera «®U3MKa» [O/DKHBI OTpa)kaTb TOTOBHOCTH U CIIOCOOHOCTH
00yuaroIIMXCcsl PyKOBOACTBOBAThHCSI C(HOPMUPOBAHHOM BHYTPeHHEH TO3ULMell JUUYHOCTH, CUCTEMOM L|eHHOCTHBIX OpHEeHTaLUH,
MO3UTHUBHBIX BHYTPEHHUX YOEXIEHWH, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIeCTBa, pacIIMpeHue
’KU3HEHHOTO OITbITa ¥ OIIBITA /IeSITeTbHOCTH B TIPOL{eCCe peanr3aliiid OCHOBHBIX HallpaB/IeHWH BOCITUTATe/IbHOU /lesITeNIbHOCTH, B
TOM UHCJIe B YaCTH:
1) rpa)k;aHCKOr0 BOCIIMTAHUS:
C(OpMHUPOBaHHOCTD TPAKIAAHCKON MO3ULMK 00yJarol|erocst Kak akTHBHOTO ¥ OTBETCTBEHHOTO UieHa POCCUICKOT0 00IIecTBa;
TIPUHSTHE TPAJULIMOHHBIX 001[eyeoBeuecKiX I'YMaHUCTHUECKUX U IeMOKPAaTUYeCKHUX LieHHOCTel;
TOTOBHOCTb BECTH COBMECTHYIO [esTeJIbHOCTb B HHTepecaX IpPaK[JAHCKOTrO oOIecTBa, y4aCcTBOBaTb B CaMOYIIPAaBIe€HUH B
oOpa3oBarebHOI OpraHM3aL{uy;
yMeHHe B3alMOZeiCTBOBATh C COL{HAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUH C UX (QYHKLMSMU M Ha3HaueHHeM;
TOTOBHOCTb K 'YMaHUTapHOW U BOJIOHTEPCKOH JieATeIbHOCTY;
2) IaTpHOTHYECKOro BOCIIUTAHMSA:
copMHPOBaHHOCTb POCCUICKON rPa’kAaHCKON UAEHTUUHOCTH, TaTPUOTU3MA;
LIEHHOCTHOE OTHOIIIeHHe K TOCYJapCTBEHHBIM CUMBOJIaM, [JOCTYDKEHUSIM POCCHUMCKUX YUEHBIX B 00/1aCTH (DM3UKK U TEXHUKU;
3) IyX0BHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:
chOpMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TTOBe/IeHHS;
CMOCOOHOCTH OLIEHWBaTh CUTYALMI0 M NMPUHUMAaTb OCO3HAHHBIE PelleHUsl, OPUEHTHPYSCh Ha MOPalbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHCJIe B JIeSITe/TbHOCTU YUEHOTO;
0CO3HaHHe JINYHOTO BK/IaJd B IOCTPOEHHEe YCTOWUMBOTO OyayILero;
4) 3CTeTHYeCKOro BOCIUTAHHUS:
3CTeTHYeCKOe OTHOILEHHe K MUPY, BK/TIOUasl 3CTETHKY HayYHOTO TBOPYECTBA, IPHUCYIIEro pU3NUecKoi HayKe;
5) TPy/i0BOTr'0 BOCIIMTAHUSA:
WHTepec K pa3/IM4HbIM cepam MpodecCHOHaNbHOM [iesTe/IbHOCTH, B TOM YHC/Ie CBSI3aHHBIM C (PU3MKOM 1 TeXHUKOH, yMeHHe
COBeplLIaTh 0CO3HAHHBIN BbIOODP Oyy1iel podeccuy U peanu30BbIBaTE COOCTBEHHBIE KU3HEHHbIE TJIAHbI;
TOTOBHOCTb U CIIOCOOHOCTB K 00pa3oBaHuio ¥ caMo06pa3oBaHuio B 061acTi (HU3KUKU Ha NPOTSUKEHUH BCeH JKU3HY;
6) 5K0/1I0rH4ecKoro BOCIIUTaHHUA:
chopMHPOBaHHOCTb 3KOJIOTHUECKOH KY/IbTYPbl, OCO3HAHHE I7100a/IbHOT0 XapakTepa 9K0J0rMueckux npobiiem;
TTaHVpPOBaHWe U OCYIIeCTB/IeHHWe [elCTBUH B OKpY)Kalolled cpeJe Ha OCHOBe 3HaHMS 1iejied YCTOMUMBOTO DPa3BUTHSA
4esI0BeYeCTBa;
pacIIvpeHye OIbITa AesTeTbHOCTH SKOJI0TMUeCKOi HalpaB/IeHHOCTH Ha OCHOBE UMEOLIMXCSI 3HAHHUH 110 (H3MKe;
7) leHHOCTH HaY4YHOI'0 MI03HAHUSA:
copMHUPOBaHHOCTb MUPOBO33pPEHHSs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS GU3NUECKON HAayKH;
OCO3HAaHWe I|eHHOCTH HayuYHOM [esTesbHOCTH, TOTOBHOCTH B TIpOIlecce M3yueHHs (DU3WKM OCYILECTB/ISITb NPOEKTHYI U
HCCIIe/I0BaTebCKYIO esTe/IbHOCTh HHAMBHAYaNbHO U B TPYIIIE.
METAIIPEJMETHBIE PE3YJ/IbTATBI
ITo3HaBaTe/bHbIE YHUBEPCA/IbHBIE yUeOHbIe JeHCTBHA
Ba3oBbIe 1ornyecKue JeicTBUSA:
CaMOCTOATETBHO (OPMYJIUPOBATh U aKTya/IM3UpOBaTh IpobiieMy, pacCMaTpHBaTh €€ BCECTOPOHHE;
oTpe/iesIsiTh LieJIU AesiTeIbHOCTH, 3aJ,aBaTh 1apaMeTphbl U KpUTEPUH HX JJOCTIDKEHNS;
BBISIB/IAITH 3aKOHOMEPHOCTH Y NIPOTHBOPEUNs B paCCMaTpUBaeMbIX (PH3UUECKUX SB/IEHUSX;
pa3pabaTbIBaTh I/1aH pelieHust MpobIeMbl C YUETOM aHa/IM3a UMEIOIIUXCSI MaTepHasIbHbBIX 1 HeMaTepHalbHBIX peCypCoB;
BHOCUTb KOPDEKTHBHI B [IeSITeIbHOCTb, OLEHWBaTb COOTBETCTBHE pe3y/bTaTOB Le/isM, OLIeHUBAaTh PHUCKU TOCTIeACTBHUNA
[lesITeNIbHOCTH;
KOOPZAWHUPOBATh U BBITIOJIHATE PaboTy B YCIIOBUSX PeabHOTO, BUPTYaJbHOTO U KOMOMHHUPOBAaHHOTO B3aUMOJEHCTBYS;
Pa3BUBATh KPeaTUBHOE MBILJIEHHE MDY PeLIeHUH KU3HEHHBIX MPo0OJieM.
Ba3oBble uccieoBaTe/IbCKHeE [JeHCTBUA:
BJIa/IeTh HAyUHOW TEPMHUHOJIOTHEH, KITFOUeBbIMY TIOHATUSAMA U MeToZaMu (hH3UUIeCcKOr HayKu;



B/IA/IeTh HABbIKAMU y4ebHO-MCC/IeA0BaTe/IbCKOM U TIPOEKTHOMN AeSITe/IbHOCTH B 00/1aCTH (PU3UKH, CIIOCOOHOCTBIO Y TOTOBHOCTBIO
K CaMOCTOSITe/IbHOMY [TOMCKY METOZOB PeLIeHus 33424 (PU3UUeCKOr0 COAEPIKaHHsI, IPUMEHEHUIO Pa3/TMUHBIX METO/OB MTO3HAHMS;
Ba/ieTh BUJAMH JeSTe/IbHOCTH 0 TOJMYUeHHI0 HOBOTO 3HAHMS, €ro HMHTepIpeTalyd, 1peobpa3oBaHUI0 W MPUMEHEHHUIO B
Pa3/NYHBIX YUeOHBIX CUTYALUsX, B TOM YMCJ/Ie [IPH CO3/JAHHUHN yueOHBIX MPOEKTOB B 06/1acTy (QU3UKH;
BBISIBJIATH IPUUMHHO-C/IE/ICTBEHHBIE CBS3M U aKTyalH3UpPOBATh 3a/lauy, BHIIBUraTh TUIIOTE3y eé PelLleHUs], HaXOJUTh apryMeHThI
JJIs1 floKa3aTe/IbCTBAa CBOMX YTBEPKeHUH, 3aaBaTh IlapaMeTphl U KPUTEPHH pelLeHVs;
aHa/IM3UPOBATh NOMyYeHHbIe B XO/e PelleHus 3alaull pe3y/IbTaThl, KpUTHUEeCKH OLIeHHBAaTh UX JO0CTOBEPHOCTB, IIPOrHO3UPOBATh
M3MeHEHHE B HOBBIX YC/IOBUSIX;
CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/lau B 00pa30BaTeNbHOM AeSTeIbHOCTH, B TOM UHC/Ie TIPU U3YUeHUH (QU3NKY;
[IaBaTh OLIEHKY HOBBIM CHUTYaLsIM, OLIeHUBaTh TIPUOOPETEHHBIH OTBIT;
YMETb MePeHOCUTh 3HaHUS M0 (PU3HKe B MPaKTUUYECKYH0 00/1acTh XKU3HeAes TeNbHOCTH;
YMeTb MHTeTPUPOBaTh 3HAHWS M3 Pa3HbIX MPeIMeTHBIX 0bJacTel;
BBIIBUT'aTh HOBBIE U/IEH, TIPE//IaraTth OPUTMHA/ILHBIE MTOAXO/bI ¥ PELIEHHS;
CTaBUTh NMPO0OJIEMBI U 33/jaU, JOITYCKAFOL[¥e albTePHAaTUBHbIE PeLlIeHHsI.

Pabota c undopmariueii:
B/a/ieTh HABbIKAMHU IIOyueHHs1 MHGopMauuu (U3UUECKOTO0 COAEP)KaHHs W3 MCTOYHHKOB PA3HbIX THUIIOB, CaMOCTOSITENBHO
OCYLL[eCTBJISITh MTOMCK, aHA/IU3, CUCTeMATU3aLUI0 U UHTEPIIPeTAL|I0 NH(GOPMALMH Pa3/TMYHBIX BUJOB U (HOPM IpeACTaB/IeHH s,
OLIeHHMBATh J0CTOBEPHOCTL MH(OPMALHK;
HCIIO/IB30BaTh CPeACTBA NH(POPMALJMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOIOTYH B PelleHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3al[MOHHBIX 337au C COOMoileHneM TPeOOBaHUM 3PrOHOMUKH, TEXHUKU 0€30TaCHOCTH, TUTHEHBI, PecypcocOepexeHus,
MIPABOBBIX U 3THUECKUX HOPM, HOPM HH(OPMaLIMOHHOMW 6e30macHOCTY;
CO3/1aBaTh TEKCThI (PU3MUECKOT0 COZIeP)KaHMUS B PA3/IMUHBIX (hopMaTax C yU6TOM Ha3HaUeHHsl HHPOPMALMY U LIeJIeBOU ayAUTOPHH,
BBIOMpAasi ONTUMAJIBHYI0 (OpMy TIpe/iCTaB/IeHus ¥ BU3YaIu3arivu.

KoMMyHHMKaTHBHbIEe YHUBepCa/IbHbIE yueOHbIe /[eliCTBUA:
OCYIIeCTB/ISAITh 00IIeHre Ha YPOKax (DM3UKU 1 BO BHEYPOUHOH [ieATeIbHOCTY;
pacrio3HaBaTh MpeJroCbUIKH KOHPIMKTHBIX CUTyalui U CMsSIrYaTh KOH(IMKTEI;
Pa3BEPHYTO U JIOTUYHO M3/1araTh CBOIO TOUKY 3pPeHMUsI C UCII0/Ib30BaHUEM SI3bIKOBBIX CPe/ICTB;
TIOHUMaTh Y UCII0JIb30BaTh NPeUMYIIieCTBa KOMaHZAHOMN 1 UHUBHAYanbHON paboThl;
BbIOMpaTh TeMaTHKy W MeTO[bl COBMECTHBIX [eHCTBMH C yuyéToM OOIMX KHTEpecoB M BO3MOXKHOCTeH KaX[Oro useHa
KOJIJIEKTUBA;
MIPUHMMATh 1jeJId COBMECTHOH [iesiTeJIbHOCTH, OpPraHW30BbIBaTh U KOODJWHUPOBAThL [I€MCTBUSA MO €8 [OCTMI)KEHUIO: COCTaB/IATh
TUIaH IeMCTBUH, pacrpe/ieiiTh POJIU C YUETOM MHEHH YU4aCTHUKOB, 00CY>KAaTh pe3y/IbTaThl COBMECTHOM paboTh;
OL|eHMBATh KaueCTBO CBOETO BKJ/Ia/la U KaXKJOr0 Y4aCTHUKA KOMaH/[bl B 00IIUI pe3y/bTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
TipeZiylaraTb HOBBIE MTPOEKTHI, OL|eHHUBATh UZer C TIO3WLMK HOBU3HBI, OPUTMHAIBHOCTH, TIPAKTUYeCKOW 3HAUMMOCTH;
OCYLLECTBJISITh [TO3UTHBHOE CTPaTerHuecKoe MOBeJieHHe B Pa3/IMUHbIX CUTYALUsIX, [IPOSIBIIATH TBOPUECTBO U BOOOpakeHHe, OBbITh
VHULMATUBHBIM.
PeryiATHBHbIe YHUBepCaIbHbIE YUeOHbIe JeliCTBUSA
CamoopraHu3anms:
CaMOCTOATE/IBHO OCYIIECTB/ATh I03HABaTeNbHYIO JesTeJbHOCTh B 06sacT (PU3MKM U aCTPOHOMUH, BBISB/ISATH IPOOJIEMBI,
CTaBUTh U (hOPMYIMPOBaTh COOCTBEHHBIE 3a/lauy;
CaMOCTOATEIBHO COCTAB/IATh IUIAH pelleHHsl PacuéTHbIX U KayeCTBEHHBIX 3a/ay, IJIaH BbIOJIHEHWs NpakTU4YeckKoil paboThl ¢
YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 Mpe/NOUTeHHH;
JlaBaTh OLIeHKY HOBBIM CUTYallWsIM;
PaCIIMPSTh PAMKM Y4eOHOT0 TipeJMeTa Ha OCHOBE JIMUHbIX MPeANOUTeHHH;
[ZlesiaTh 0CO3HAHHBIM BEIOODP, apryMeHTHUPOBaTh ero, 6paTh Ha cebst OTBeTCTBEHHOCTh 3a peLlIeHHUE;
OL|eHUBATh TIPHOOPETEHHBIN OITBIT;
CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBJIEHUIO 3PYAULMH B 00/1aCTH (U3UKH, TIOCTOSHHO TMOBBIILATE CBOM 06pa3oBaTe/bHBIN 1
KyJIbTYPHBIN YpOBEHb.
CaMOKOHTPO/1b, SMOL[IOHA/IbHBIN HHTE/IIEKT:
JlaBaTh OL|eHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBEI B J|eSITe/IbHOCTb, OL|eHUBAaTh COOTBETCTBHE Pe3y/IbTaToB LieJIsiM;
B/aJileTb HaBblKaMU I103HaBaTeNbHOW pe(ieKCHM KaK OCO3HaHUsl COBeplllaeMbIX JeHCTBUN M MbICIUTEbHBIX MPOLIECCOB, HX
pe3y/IbTaToOB U OCHOBaHWM;
WCII0/1b30BaTh NIPUEMBI pedieKCUU /17 OLJeHKU CUTYaLY, BbIOOpa BEPHOT'O PelleHus;
yMeTb OLleHUBaTh PUCKW M CBOEBPEMEHHO NIPUHMMATh pelleHUs 110 UX CHWKEHMUIO;
TIPUHMMAaTh MOTHBBI M apI'yYMEHThI PYTUX NIPY aHa/u3e pe3y/IbTaToB [esTeTbHOCTH;
TIPUHUMATH Ce0si, TOHMMasi CBOM HeJJOCTAaTKH U JOCTOMHCTBA;
NIPUHMMAaTh MOTHBBI U apI'yMEHThI [PYTUX NIPY aHa/u3e pe3y/IbTaToB [esTe/TbHOCTH;



TIpU3HABaTh CBOE MPABO U MPABO JPYIMX Ha OLIHMOKU.
B mporjecce [OCTW)KeHUsI JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHMsI TPOrpaMMbl 10 (U3MKe [Jisi YPOBHSI CpeJjHero oOiero
00pa3oBaHysl y 00yYaroIMXCsl COBEPIIEHCTBYETCS SMOLMIOHA/IBHBINA UHTEJIEKT, TPeATIoararoiuii chopMUPOBaHHOCTb:
CaMOCO3HaHMsl, BKJIIOYAIOIEro CIIOCOOHOCTh TOHMMAaTb CBOE SMOLIMOHA/NBHOE COCTOSIHHE, BH/ETb HallpaB/ieHUs DPa3BUTHS
COOCTBEHHOH SMOLIMOHAILHOM Cdepsl, ObITh YBepeHHBIM B cele;
CaMOpETy/IMPOBaHUsl, BK/IIOYAIOIEr0 CaMOKOHTPOJIb, YMeHHe TNPUHUMAaTh OTBETCTBEHHOCTb 3a CBOE TIOBeJleHHe, CTIOCOOHOCTD
a/janTUPOBaThCs K SMOLMOHANMBHBIM U3MEHEHHSIM U IIPOSIBATh TUOKOCTh, ObITH OTKPLITHIM HOBOMY;
BHYTPeHHell MOTHBAL[MM, BKJIIOYAIOIIEH CTpeM/ieHWe K JOCTIDKEHWIO LIefld U YCIexy, ONTHMH3M, WHULMATHBHOCTb, YMEHHe
[IefiCTBOBaTh MCXOZS M3 CBOMX BO3MOXKHOCTEH;
IMIIATHY, BK/IIOYAIOIEel CrOCOOHOCTh MOHWUMATh 3MOLIMOHAMBHOE COCTOSIHUE APYTHX, YUYMTHIBATH €r0 TPU OCYIIECTBIEHUU
0611[eHus1, CTOCOOHOCTh K COUYBCTBHUIO U COTIEPEXKUBAHUIO;
COILMA/TbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIMOCOOHOCTH BBICTPAWMBATH OTHOILEHHUS C JPYTMMHU JIFOJBMH, 3a00THTBCS, IMPOSIBIATH
VHTepeC U paspelaTh KOH(IMKTEL

INPEJMETHBIE PE3YJ/IBTATbBI
K koHLy obyuyenuss B 10 Kjacce TipeJMeTHbIe Pe3y/bTaThl Ha 0©a30BOM YpPOBHe [OJDKHBI OTpPaKaTb CHOPMHPOBAHHOCThL Yy
00yUaroIIUXCsl yMEeHHI:
JIeMOHCTPUPOBATh Ha TpUMepax pojib U MecTo (M3WKUA B (JOPMUPOBAHHN COBPEMEHHOW HayUHOW KapTHHBI MHPA, B Pa3BUTHU
COBpEMeHHOU TeXHUKH U TeXHOJIOTUM, B MPAKTUUYECKOH /1esiTe/IbHOCTH JTioiel;
YUUTBbIBaTh I'PaHMLibl NPUMEHEHUs M3y4YeHHbIX (M3UUYeCKUX MOJeseii: MaTeprasibHasi TOUKa, MHepllMajbHas CUCTeMa OTCYETa,
abcostoTHO TBEPZOE Teslo, HeanbHbIl ra3, MOZIE/IN CTPOEHUs Ia30B, )KUKOCTeH U TBEP/BIX Tesl, TOUeUHbIi 3/1eKTpUUecKril 3apsf
TIpY pellleHny (pr3MYecKUX 3a/ay;
pacrio3HaBaTh (U3nuUecKue sBeHUs (TIPOLiecChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB MEXaHWKU, MOJIEKY/ISIPHO-KUHEeTUYeCKOH
TEOPUU CTPOEHUsS BeILeCTBA U 3JeKTPO/IMHAMUKH: PaBHOMEpPHOe W PaBHOYCKOPEeHHOe IpSMOJIMHEHHOe /ABIDKeHHe, cBOOOJHOe
rajieHue TeJsl, [BMDKEHVE TI0 OKPY)XHOCTH, WHepLusi, B3auMogelcTBue Tes, Nuddy3us, OpOyHOBCKOe [BW)KEHUEe, CTPOeHHe
JKUJKOCTEM W TBEDABIX Tesl, W3MeHeHWe 0ObEéMa Tesl TPU HarpeBaHUM (OX/MaXKAEHWH), TETUIOBOE pPaBHOBECHE, HCIapeHHe,
KOH/IeHCalysl, TI/IaB/leHre, KPUCTa/yTM3aLis, KATleHne, BIaXHOCTh BO37lyXa, MOBBIIIIeHHe JaBJIeHHs ra3a Ipy ero HarpeBaHuu B
3aKpBITOM COCYZe, CBSI3b MeX/y TlapaMeTpaMy COCTOSTHHS T'a3a B M30TIPOLieCcax, 3/IeKTPU3aLiis Tesl, B3auMOZeHCTBIe 3apsiJOB;
OIMMCHIBATL MeXaHW4YeCKOe /BIDKEHWe, WCII0/b3ys (U3NdyecKue BeJIMUMHBI: KOODAMHATA, IyTh, IlepeMellieHHe, CKOPOCTb,
YCKOpeHHe, Macca Teja, CH/a, WMIyJbC Teja, KUHeTHUYecKas 3Heprus, TOTeHLMajbHas >HEeprus, MexaHndeckas paboTa,
MeXaHHUecKasi MOIIIHOCTb; TPY OTMCAHWH MPaBU/IbHO TPAKTOBAaTh (PU3HUUECKHI CMBIC/ UCIIO/b3yeMbIX BeJIMUKH, UX 0003HaueHHs
Y eJUHULIbI, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOLIME JaHHYO (DM3UUECKYIO BeJTMUUHY C APYTMMU BelTMUUHAMUY;
OIUCHIBATh M3yuUeHHbIe TeTVIOBble CBOMCTBA Te/l W TeIUIOBble SIB/IEHUs, UCIOJb3Yysl (pU3UUYeCKUe BeJMUMHBIL: [laB/eHue Trasa,
TeMIlepaTypa, CpeJHss KHHeTHJecKas SHeprusi XaoTHYeCKOro JBI)KeHUs MOJIeKYJ/, CpeJHeKBajipaTUuHas CKOPOCTb MOJIEKY,
KOJIMUEeCTBO TeIIOThl, BHYTPEHHsS 3Heprus, pabora rasa, Ko3(@uIMeHT I107e3HOr0 [eHCTBUs TeIUIOBOIO JBUraTessi; IIpU
OTTMCAHUM TIPABU/ILHO TPAKTOBATh (M3MUECKUN CMBIC/ HWCIIO/b3yeMBIX BeJMUMH, WX 0003HaUeHWs W €IMHMLbI, HaXOJWUTh
(hopMyibl, CBS3BIBAIOIIME JAHHYIO QU3NYECKYIO BeIMUMHY C ADYTHMU BeJIMUHHAM;
OTTMCHIBATh H3y4YeHHbIe 3JIeKTPUUeCKHe CBOMCTBA BeIecTBA U 3JIeKTPHUUECKHUe sIBJIeHUs (IIPOLIeCChI), UCIIOb3ysl (u3nueckue
BeJIMYMHBI: 3/IeKTPUYeCKUH 3apsifi, J/IeKTpUUecKoe I10jie, HANpsDKEHHOCTh IO/, TOTeHIWas, Pa3HOCTh TOTEeHLHAJIOB; TIPU
OTMCAHWM TIPAaBU/ILHO TPAKTOBAaTh (PU3MUECKUI CMBICT WCIOMB3YEMBbIX BeMWYWH, WX 00O03HAUeHWs W eJWHHULIBI; yKa3bIBaTb
¢hopMyibl, CBS3BIBAIOIIME JAHHYIO (DM3UUYECKYIO BEeIMUMHY C APYTHMH BeTMUMHAMHY;
aHa/M31poBaTh (HU3MUECKHe TIPOLIECCh] U SIBIEHUS], UCTI0/b3Ysl (Pr3nuecKye 3aKOHbI U TIPUHLIUIBL: 3aKOH BCEMUPHOTO TATOTEHMS,
I, IT u III 3akoHbI HpIOTOHA, 3aKOH COXpPaHEHUs] MeXaHUUeCKOW SHeprHd, 3aKOH COXPaHeHUs UMITYJIbCa, TIPUHLIUIT CyTIePIIO3ULIN
CWI, TIPUHLIMI paBHOIPaBUSl MHepLMalbHbIX CUCTEM OTCUéTa, MOJIEKY/SIPHO-KMHETHUECKYH0 TeOpUI0 CTPOEeHHsl BelllecTBa,
ra3oBble 3aKOHBI, CBsI3b CpefiHel KWHEeTUUeCKOM SHepruy TeIIoBOro JABIDKEHUSI MOJIEKY C abCOIOTHON TeMIiepaTypoH, IepBhIit
3aKOH TepMOJMHaMMKM, 3aKOH COXpaHeHWs 3J1eKTPUUecKoro 3apsja, 3akoH KysoHa, npyu 5TOM pasninyaTh C/I0BECHYHO
(hopMynHpPOBKY 3aKOHa, €er0 MaTeMaTHUeCcKoe BhIpayKeHNe U YC/I0BUS (TpaHuLibl, 06/1acTH) IPUMEHUMOCTY;
OOBSCHITH OCHOBHBIE TIPUHLUIBI [eCTBUSI MallliH, TIPUOOPOB M TEXHUYEeCKUX YCTPOMCTB; pa3/inyaTh YCIOBHS MX Oe30rmacHOro
WICTI0/Ib30BaHUS B TIOBCeJHEBHOM JKU3HY;
BBINOJIHATE SKCMEPUMEHTHI TI0 MCCI/Ie/I0BaHUI0 (PU3MUECKHUX sIBJIEHHM M TPOLIeCCOB C HCIO/b30BaHNEM TIPSIMBIX M KOCBEHHBIX
W3MepeHud, mpu 3ToM (opMyIHpoBaTh TPObIeMy/3ajauy W TUIOTe3y yueGHOrO HSKCIepUMeHTa, COOUpaTb YCTaHOBKY W3
TIpe/I0XKeHHOro 000pyA0BaHusl, TPOBOAUTD OTIBIT ¥ ()OPMY/IUPOBATh BHIBO/BI;
OCYILIECTBJISITh TIPSIMble Y KOCBeHHbIe M3MepeHust GU3MYeCKIX BeTUUHH, ITPU 3TOM BbIOWpPATh ONMTUMANbHBINA Cr10c0o0 U3MepeHuUs 1
WICTI0/Ib30BaTh M3BECTHBIE METOABI OLIEHKH OTPelHOCTeN 3MepeHuii;
WCCIIe/[oBaTh  3aBUCHMOCTU  MeX7y (GH3MUecKUMHU BelWYMHAMU C MCIO/b30BaHWEM TIPSMbIX HM3MepeHud, IpU 3TOM
KOHCTPYMPOBATh YCTaHOBKY, (MKCHPOBAaTh pe3yJbTaThl IOJYUYEHHON 3aBUCMMOCTA (PU3MUECKHMX BeNWUMH B BHJe Tabiaul U
rpadUKoB, ZiefaTh BLIBOABI IO pe3y/bTaTaM UCC/le/i0BaHUS;



cobsroiaTh TMpaBuia 0e30racHOr0 TPyZAa TpU TPOBEJEHHUM WCC/IeIOBAHUNM B paMKax yueOHOro 3KCrepuMeHTa, yueOHO-
WCCIIeIoBaTe/IbCKOM W TIPOEKTHOM /IeSITeIbHOCTH € WCIIONb30BaHMEM H3MepUTebHBIX YCTPOWCTB M 71ab0paTOpHOro
obopyoBaHus;

pelaTh pacyéTHbIe 3a/jaudl C SIBHO 3a/laHHOM (Pr3HuUecKOd MOJesIblo, MCTO/Bb3Ys (Pr3HuecKre 3aKOHBI M MPUHLMIIBI, Ha OCHOBE
aHa/M3a yCJI0BUA 3a[,aui BIOMpaTh (GU3NUECKYI0 MOJe/b, BEIAENATh Gr3nuecKre BeJTMUMHBI U GOPMYJIbl, HeOOXOAUMbBIe [Jis eé
pelleHys], IPOBOAWTD PacUéThI U OLIeHHWBATh peasbHOCTh M0/yYeHHOr0 3HaueHNsT (PU3NUYecKoii BeTHUMHb;

pelaTh KauecTBeHHbIe 337lauy: BBICTPAUBATh JIOTMUYECKU HENPOTHUBOPEUMBYIO LIETIOUKY PacCy)[eHUH C ONOpOH Ha HM3y4yeHHbIe
3aKOHBI, 3aKOHOMEPHOCTH U (hU3MUECKUe SIBJIEHNUS;

WCIO/Ib30BaTh TIPH PELIeHHWH yueOHBIX 3a7au COBpeMeHHble WH(MOPMALMOHHBbIE TEXHOJOTHUM AJIsi TTOMCKA, CTPYKTYPUPOBAHMUS,
VHTEpIIpeTaLud U Tpe/CTaB/ieHus] YueOHOH M Hay4yHO-TIOMYJ/IsipHON WH(GOPMAaLUW, MOMyYeHHOW W3 pa3/IMYHBIX HCTOUHHKOB,
KPUTHYECKH aHA/TU3UPOBATh MO/Ty4aeMyto UH(POPMALIIO;

MIPUBOJUTL TIPUMeEpbl BK/afla POCCHUCKUX M 3apyOeXHBIX VUEHBIX-GM3UKOB B pa3BUTHE HAyKH, OOBSCHEHHe TIPOLIeCCOB
OKDPY’KaloILler0 MHUPa, B Pa3BUTHE TeXHUKU U TEXHOJIOTHH;

WCII0/Ib30BaTh TEOpeTHUeCKHe 3HaHWS 10 (U3MKe B MOBCEQHEBHOMW >KU3HU A obecriedeHusi 6e30MacHOCTH MpY oOparieHuu C
npubopamMu ¥ TeXHHYeCKUMH yCTPONCTBAMH, [/l COXPaHEHHs 3[0POBbSi U COOJIFOZIEHUs] HOPM SKOJIOTMYeCKOTO TOBeJeHHs B
OKpY>Karollleil cpefie;

paboTaTh B rpyIIie C BBIIOJHEHUEM pa3/IMUHBIX COL{ATbHBIX POJieH, MJIaHUpoBaTh paboTy TPYMIIb, paljiOHANLHO pacIpesiesisiTh
00513aHHOCTU U TUIAHUPOBATh JIesITe/IbHOCTb B HECTAHAAPTHBIX CUTYalUsX, a/leKBaTHO OLIEHHBATh BKJIAJ, K&KAOI0 U3 YUaCTHUKOB
TPYNIIbI B pellleHHe paccMaTpUBaeMoii IpobieMsl.

K koH1y obyuenuss B 11 kacce mpegMeTHble pe3y/bTaThl Ha ©a30BOM YpDOBHE [O/DKHBI OTpPaXkaTb CHOPMHUPOBAHHOCThL Yy
00YUaOLIUXCS YMEHUI:

JIeMOHCTPHPOBATh Ha NMpHUMepax posib W MecTo GU3MKK B (hOpMHPOBaHWK COBPeMEHHOW Hay4YHOW KapTHMHBI MMDPA, B Pa3BUTHH
COBPEeMEHHOW TeXHHKH U TeXHOJIOTMH, B IPAaKTHUECKOH [esaTesbHOCTH JIFofeH, [{eIOCTHOCTh U eIMHCTBO (PM3MUECKOM KapTHUHbI
MHpa;

YUWTBIBATh TPAHULIBI TIPHMEHEHHsS] U3YUeHHbBIX (U3MUeCKUX MoZesield: TOueuHbIld 3/1eKTPUUeCcKUil 3apsifj, Jiyd CBEeTa, TOUEeUHBIH
WCTOYHUK CBeTa, sifiepHasi MoZe/b aToMa, HyK/IOHHast MOZieJTb aTOMHOTO si/ipa IpH pelleHrH (GU3NIecKHx 3a7auy;

pacrio3HaBath Gu3nyecKue siBjieHusi (TPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKM U KBAHTOBOW (DH3UKHU:
3/IeKTpUUecKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUECKOe, MarHUTHOe JeHCTBUS TOKa, B3aUMOJEeHCTBHE MarHWTOB,
3JIeKTPOMarHUTHasi MHAYKLMS, JeCTBHe MarHUTHOTO TOJIsl Ha TIPOBOAHHUK C TOKOM U [IBIUKYILMIACS 3apsifi, 3/1eKTPOMarHUTHbBIE
KojieOaHUs. ¥ BOJIHbI, NPSIMOJIMHENMHOe paclpocTpaHeHHe CBeTa, OTpakKeHWe, INpejom/ieHHe, MHTepdepeHLus, AUPpaKLyus U
ToJISIpU3aLiysl CBeTa, JUCIepCUsi CBeTa, (oTossekTpudeckuil 3¢dekr (poTtoaddexT), cBeTOBoe /aBieHHe, BO3HHUKHOBEHHE
JIMHEMUaToro CIieKTpa aToMa BO/I0PO/a, eCTeCTBeHHast M MCKYCCTBEeHHAs pa/IM0aKTUBHOCTE;

OTMCHIBATH H3yuyeHHble CBOWCTBA BellecTBa (3/IEKTPUUECKWe, MarHWTHbIE, OITHUeCKWe, 3JIeKTPUYeCKylH TIPOBOJUMOCTh
Pa3/IMUHBIX CpPeJl) W 3/IeKTPOMarHUTHbIE sIB/IeHMs (TIPOLeCCHhl), UCIIOB3Ys (U3MUecKre BeJMUMHBL JIeKTPHUeCKUd 3apsifl, Chiia
TOKa, 3JIeKTPHUUECKOe HarpsDKeHHe, 3TeKTPUYecKoe COTPOTHBIIEHHe, Pa3HOCTh MOTEHUA/OB, 3JIeKTPOJBIKYILas CHia, pabota
TOKAa, WHAYKLMS MAarHUTHOTO TOJs, CWia Amrepa, cwia JIopeHIa, MHAYKTHBHOCTb KAaTYLIKHW, SHEPrsi 3JIeKTPUYECcKOro M
MarHMTHOTO I10JIel, TIeproZ, U yacToTa KosiebaHuil B KosebaTeslbHOM KOHTYpe, 3apsi[ M CHJjla TOKa B MpoLiecce TapMOHUYECKUX
3JIEKTPOMarHUTHEIX KosiebaHui, (OKyCHOe pacCTOsiHMe YW ONTHUecKas CH/Ia JIMH3bI, [P ONHCAHWM MPaBU/IBHO TPaKTOBATh
¢u3UUecKuil CMBICT HCIIOb3yeMbIX BeIWUMH, UX 0003HaueHWs W eJUHULIB], yKa3blBaTh ()OPMYJIbl, CBS3bIBAOLIVE [NAHHYIO
(bU3UYeCcKyr0 BEIMUMHY C ADYTUMU BeJIMUMHAMUY;

OTMCHIBATh U3yueHHbIe KBAHTOBBIE SIBJIEHUs U IIPOLIeCChI, UCTI0/Ib3Ysl (hM3UUYecKye BeTMUHHbL: CKOPOCTh 3/1eKTPOMarHUTHBIX BOJIH,
JJIVHA BOJIHBI U YacTOTa CBeTa, SHeprusi U UMILY/IbC (POTOHA, IIepHOZ N0/Iypacnazia, SHeprus CBsI3M aTOMHBIX sifiep, IIPU OIMCaHUH
TPaBWILHO TPAKTOBATh (M3WYECKHUH CMBIC/I HCIIOb3YeMbIX BeJMUHH, MX ODO3HAueHUs] M eJWHMLIBI, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAOLLHE JaHHYIO (PH3HUUeCKYIO BeJIMUMHY C JPYTUMHU BeJIMUMHAMM, BBIUMC/ISITD 3HaUeHHe (GHU3HUeckKoil BelTMYMHb;
aHa/MM3WpoBaTh (U3MUeCcKre TIPOLeCChl W SIB/IEHWS, WCIONb3ys (QU3NYecKHe 3aKOHbI M TPUHLOWIBL 3aKOH OMa, 3aKOHBI
TI0C/IeZI0BaTe/IbHOTO U MapasiieNlbHOr0 COeAMHeHHs TPOBOAHUKOB, 3aK0H JKoyms—/IeHIja, 3aKOH 3/IeKTPOMarHUTHON WHYKLIUH,
3aKOH TIPSIMOIMHEMHOTO PpaclpoCTPaHeHHsl CBeTa, 3aKOHbI OTPaKeHWS] CBeTa, 3aKOHbI IIPe/IOMJIEHHSI CBeTa, ypaBHEHHe
OniHIITelHA A5 PoTO3hdeKTa, 3aKOH COXpaHeHUs YIHEPTUH, 3aKOH COXPAHeHUs WUMITY/IbCa, 3aKOH COXPaHeHHUs 3JIeKTPUUeCKOTo
3apsiia, 3aKOH COXpaHeHWs MaCCOBOTO UHMC/A, IOCTYJaThl Bopa, 3aKOH pafMOaKTWBHOIO pacraja, NP 3TOM pa3indaThb
C/I0BeCHY10 (hOPMY/IMPOBKY 3aKOHa, ero MaTeMaThUyeckoe BhIpayKeHHe U yC/I0BUs (TpaHHUIIbl, 06/1aCTH) IPUMEHUMOCTY;
oTpe/iesIsiTh HarpaB/eHre BeKTOpa MHAYKLMY MarHUTHOTO T10J1s IPOBOJJHYKA C TOKOM, CHJIbI AMIiepa U cuibl JIopeHIia;

CTPOUTH U ONUCHIBaTh U300pa’keHue, Co3/jaBaeMoe IJIOCKUM 3epKasloM, TOHKOH JIMH30H;

BBITIO/THSTL 9KCIIEPUMEHTHI 110 UCC/Ie0BaHUI0 (U3HUUECKHX SIBJIEHUH U TMPOLIECCOB C MCIO/Ib30BAaHHEM IIPSMBIX U KOCBEHHBIX
W3MepeHUi: NpU 3ToM (OpMyaupoBaTh IpobeMy/3ajauy W TUINOTe3y yueOHOTO SKCIepUMeHTa, cOOMpaTh YCTAaHOBKY U3
TIpe/iyIoKeHHOT0 000pYA0BaHus, TIPOBO/IUTD OTBIT U (JOPMY/IMPOBATh BHIBO/IBI;

OCYILIECTBJISITh TIPSIMbIE U KOCBEHHBIE M3MepeHus GU3MUeCKUX BEUUUH, TTPU 3TOM BbIOWPATh ONMTUMAbHBIA CIOCOO U3MepeHUs 1
WICTI0/Ib30BaTh M3BECTHBIE METOABI OLIEHKH TIOTPELTHOCTeH 3MepeHuii;



WCCJIe/IOBaTh 3aBUCUMOCTU (DU3UUECKUX BEJTUUKH C UCIO/Ib30BAHUEM TIPSIMBIX M3MEPEHUIA: TIPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bMKCUPOBATh pe3y/bTaThl MOJYUEHHOM 3aBUCUMOCTH (DM3UUECKUX BEJMUMH B BUje Tabiui] ¥ rpaduKoB, AenaTh BLIBOJBI IO
pe3yJibTaTaM UCC/Ie[J0BaHuS;
cobsroiaTh TMpaBuia 0e30racHOTO TPyZAa TpU TPOBEJEHUM WCC/IeIOBaHUNM B paMKax y4yeOHOro 3KCrepuMeHTa, yueOHO-
WCCIIe/IOBaTe/IbCKOM W TIPOEKTHOM  [IeSITeIbHOCTH € MCTIOJIb30BaHWEM W3MEpPUTebHBIX YCTPOMCTB M J1abopaTOpHOro
obopyioBaHus;
pelLlaTh pacuéTHbIe 3a/jauu C SIBHO 3aJaHHON (M3UYeCKOW MOZeNblo, UCIO/b3Ys (U3NUecKre 3aKOHBI M MPUHIUITBI, HA OCHOBE
aHa/M3a yCJIoBUS 3alauM BEIOMPATh (U3MUECKYH0 MOZesb, BbIeNsATh GU3nUecKre BeJIMUUHBI U (hOPMYJIbl, HeOOXOAUMBIe /IS e
pelieHus], TPOBOJJUTh PAaCUéThI U OLIeHUBATh PeaslbHOCTh MOYUYeHHOTO 3HaueHWsT PU3NYecKo BeJTMUHHBI,
pelaTh KaueCTBeHHbIe 3aJjaud: BBICTPAUBATh JIOTHUYECKH HEMPOTHBOPEUYMBYIO LIeMOYKY PAaCCYy)KIEeHUH C OMopoil Ha M3y4yeHHbIe
3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUeCKe sBJIeHHS;
WCII0JIb30BaTh TPU PEIeHUU y4uebGHbIX 3a/jau COBpPeMeHHbIe MH(GOPMAI[MOHHbIE TEXHOJIOTUU JIJIsi TOWCKA, CTPYKTYPUPOBAHUS,
VHTEpIIPeTallii U TIPe/ICTaB/eHus yueOHOM W Hay4HO-TIOMyJspHOM WHGOPMAIUM, TIOTyUYeHHOW W3 Pa3/IMUYHbIX HUCTOUHUKOB,
KPUTHUUECKH aHa/IM3UPOBATh MOJIyYaeMyt0 HH(POPMALHIO;
OOBACHATH TPUHLUIMBI [IEMCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3/iuuaTh YCAOBUS UX 06e30macHOro
WICII0JIb30BaHUS B TIOBCEJHEBHOM YKU3HU;
MPUBOJWUTL TIPUMEPBI BK/Ia/la POCCHMCKUX U 3apy0eXXHbIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKu, B OOBSICHEHHE TPOLIECCOB
OKpY)KaloIllero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
WCII0J/Ib30BaTh TeOpeTUUeCKHe 3HaHWs 10 (U3vKe B TIOBCEJHEBHOW XU3HU AJis obecrieyeHusi 6e30MacHOCTH MpU oOpalleHuu ¢
npubopamMu M TEXHUUYECKHMH yCTPOWCTBAaMH, JJIsi COXpaHeHUs 3[0POBbsi U COOMIOJIeHUs] HOPM 3KOJIOTUYeCKOTrO TOBeJeHUs B
OKpYyJKatolieii cpefie;
paboTaThb B IpyIINe C BBITIOJHEHUEM Pa3/IMUHBIX COLUATBHBIX POJieH, MJIaHUPOBaTh paboTy TPYMIIbI, PALMOHANBEHO PacpeesisaTh
005I3aHHOCTH Y TJIAHUPOBAThH JIeSITE/TbHOCTh B HECTAHAAPTHBIX CUTYaLsX, a/leKBaTHO OLIEHWBATh BKJIAJ, KaKAOr0 U3 YUaCTHUKOB
TPYIIBI B PEllleHre pPacCMaTPUBAeMOl MpoB/IeMbI.

cofiep)kaHue yye6Horo npepmera, Kypca

Paszpgen 1. ®u3uka ¥ MeTOABLI HAYYHOI'0 I03HAHUSA
du3vka — HayKa O mpupoje. HayuHble MeTO/bI MO3HAHMs OKPY)KAIOIIero mMupa. Posb 3KCIIepUMeHTa U TeOPUM B TpOLIecce
TI03HAHUS TIPUPO/Ibl. JKCIIEPUMEHT B (pU3MKe.
MopenvpoBaHue (U3MUeCKUX sIBJIeHWH W TipoljeccoB. HayuHble rumore3bl. Pu3nueckue 3aKOHbI M Teopuu. ['paHUIIbI
TIPUMEHUMOCTH U3NYeCKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Posb 1 MecTo pU3MKHM B )OPMHUPOBAaHNM COBPEMEHHON HAyYHOUW KapTHHBI MHPa, B TPAKTUUECKOH [eaTeTbHOCTH JIFO/IeH.
ZlemoHncmpayuu
Ananoroeble ¥ (POBLIE H3MepHUTe/IbHBIE IPHOODPBI, KOMITBIOTEPHBIE JATUHUKH.

Pa3pen 2. MexaHHKa
Tema 1. Kunemamuka
Mexanuueckoe arkeHre. OTHOCUTEbHOCTh MEXaHUUeCKOro BrkeHusi. CructeMa otcuéTa. TpaekTopusi.
[MepemeliieHre, CKOPOCTb (CPe/iHsAsS CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepUabHOM TOUKM, UX MPOEKLUM Ha OCH
cucteMbl KoopauHat. Crio)KeHue nepeMeleH i U CI0)KeHHe CKOPOCTeH.
PaBHOMepHOe ¥ paBHOYCKOPEHHOE TMPSMOJIMHEHHOe [IBIKeHre. I'padMKy 3aBUCUMOCTH KOOP/JUHAT, CKOPOCTH, YCKOPEHUs], MyTH
Y TIepeMelleHUsT MaTepUanbHON TOUKU OT BPEMEHH.
CBobojHOe majieHre. Y ckopeHre cBOOOJHOTO Tia/IeHusl.
KpuBonHeiiHoe fBWXeHHe. [IBIKeHHe MaTepUalbHON TOUKH MO OKPY>KHOCTH C TOCTOSTHHOM TI0 MOZYJIH0 CKOPOCTBIO. YTJIOBast
CKOPOCTB, JIMHEIHasi CKopocTb. Ilepuoy 1 yactota obpartieHus. LleHTpocTpeMUTe/TbHOE YCKOPEHHe.
TexHUYeCKHe yCTPOMCTBA M MTPAaKTHUECKOe MTPUMeHeHNe: CITUOMeTp, ABWKeHHe CHapsJOB, LieTTHbIe U PeMEHHbIe repe/iauu.
Zlemoncmpayuu
Mopensb crucTeMbl OTCUETa, WITIOCTPALsl KHHeMAaTHUeCKUX XapaKTePUCTHK /IBIKEHMSI.
[MTpeobpa3oBaHue [BHKEHUH C UCTIOIb30BAHUEM MTPOCThIX MEXAHU3MOB.,
[MajieHye Tesl B BO3/yXe U B Pa3PE>KeHHOM MPOCTPAHCTBE.
HabsrozieHue aBvxeHus Tesia, OPOILIEHHOTO TI0/] YIJIOM K TOPU30HTY Y FOPU30HTATBHO.
V3mepeHue ycKopeHuUsi CBOOOTHOTO Ma/leHusl.
HaripaBnieHue CKOPOCTH MPU ABWXEHUU TI0 OKPY>KHOCTH.
YueHuueckuli 53xcnepumenm, 1abopamopHbie pabombl
V3yueHre HepaBHOMEPHOT'O [IBVDKEHUS C 1]eJTbH0 OTIpe/iesIeHUs] MTHOBEHHOM CKOPOCTH.
VccnenoBaHye COOTHOLLIEHUSI MEXIY TYTSIMH, NTPOMJEHHBIMM TeJIOM 3a I10C/Ie[joBaTelbHble PaBHbIE TIPOMEXKYTKH BPEMEHH TPy
PaBHOYCKOPEHHOM JIBW)KEHUU C Haua/lbHOM CKOPOCTBIO, pABHOU HYJIIO.
Vi3yueHue ABW)KEHUS IIAPHKA B BSI3KOU XKUTKOCTH.
3yueHure ABW>KEHUS Tesla, OPOIIEHHOT0 TOPU30HTAJIBHO.
Tema 2. Junamuka



[MpuaLMT oTHOCUTenbHOCTU ["anues. I1epBoiil 3akoH HetoToHa. iHepiipaibHbIe CCTEMBI OTCUETA.

Macca Tena. Cuna. IlpuHiun cynepriosunyu cui. Bropoit 3akoH HetoToHa /1 MatepuanbHOM Toukd. TpeTtuii 3akoH HeroToHa

Ji/1s1 MaTepUabHbIX TOUeK.

3aKoH BCceMUpHOro TsAroteHus. Cuna Tsbkecty. [lepBas KocMuueckas CKOpOCTb.

Cua ynipyrocty. 3akoH I'yka. Bec Tena.

Tpenue. Buzipl TpeHust (TOKosI, CKOJIbKeHusl, KaueHus). Cuna TpeHusi. Cyxoe TpeHue. CHjia TpeHUs! CKOJIbKEHUST U CUJla TPeHUsl

nokos1. Kosdduument tpenus. Cusia CONpoTUB/IEHNs] IPU AB)KEHUU TeJla B )KUAKOCTU WK rase.

[MocTynaresibHOe U BpaljaTeibHOE JBIKeHHe abCOTFOTHO TBEP/IOTO Tera.

MoMeHT Cu/Ibl OTHOCUTENIBHO OCH BpalljeHus. [ieuo cumbl. Y c/10BUs paBHOBECUS TBEPZOrO Tesa.

TexHuYecKre yCTpOWCTBA U NIPaKTUYeCKoe NpUMeHeHre: OALUITHNKY, IBWKeHHe UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuyu. CpaBHeHHe MacC B3aUMOZEHCTBYOLHX TeJl.

Bropoii 3akon HetotoHa. i3smepenue cust. CiioykeHHe cyil. 3aBUCHMOCTb CUJIBI YTIPYTOCTH OT AedopMarLiii.

HesecomocTs. Bec Tesa npyu yCKOPeHHOM NOALEME U MaJ|leHUU.

CpaBHeHUe CUJT TPeHUS T0KO0s,, KaUeHUSI U CKOJIbXKEeHUSI.

YcnoBust paBHOBecHst TBEpPAOro Tesa. Bu/ibl paBHOBeCHSs.

YueHuueckull skcnepumeHm, 1a6opamopHble pabomal

W3yueHue ABr>XKeHUs OpycKa 110 HAKJIOHHOM IIJIOCKOCTH.

HUccnenoBanye 3aBUCMMOCTH CHJ1 YIIPYTOCTH, BO3HUKAIOIMX B IIPY)KUHE U pe3HOBOM o6paslie, oT UX AedopMaryy.

VccrefoBaHye yCcoBUii paBHOBeCHs TBEPOrO TeJla, UMEHOIero OCh BpallleHusl.

Tema 3. 3aKoHbl COXpaHeHUs1 8 MeXAHUKe

Vimnynsc mMaTepuanbHOM TOUKM (Tesa), CUCTEMbl MaTepUalbHbIX TOueK. VIMIy/abC CUIBI M HM3MeHeHWe UMITyJ/bca Tesa. 3aKOH

COXpaHeHUsl UMITy/bca. PeakTUBHOe /IBIDKEHUe.

Pa6oTa cumbl. MOIJHOCTB CHJIBL.

KuneTnueckasi 5Heprusi MaTepuajbHOM TOUKH. Teopema 00 M3MeHeHUH KHHeTUYeCKOH SHeprum.

[MoTeHumanbHast 3Heprus. [loTeHLMaIbHAsL SHEPTHs YIIPYro e)OpMUPOBaHHOM MIPY>KUHEL. TloTeHIManbHast SHeprusi Tena BOIu3m

[IOBEPXHOCTU 3eMJIH.

[ToTeHLManbHBIe U HENOTeHLManbHble CUbl. CBf3b pabOTHl HEMOTeHLIMaJIbHBIX CHJI C M3MEHEHWEeM MeXaHWUYeCKOH 3HEepruu

CUCTeMBI TeJl. 3aKOH COXPaHEeHUs] MexaHUUeCcKO! SHepruy. YTIpyrue U Heynpyrue CTOJKHOBEHHSI.

TexHU4ecKue yCTPOWCTBA U NTPaKTUUECKOe NTPUMeHeHHe: BOJOMET, KOTED, PY>KUHHBIN HUCTOJIET, IBIDKeHNe pakKer.

ZlemoHcmpayuu

3aKOH CcOXpaHeHHUs! UMITyJ/bca. PeakTuBHOe JBrKeHue. [lepexo MOTeHIMaIbHON SHEPTUY B KWHETHUEeCKYI0 U 00paTHO.

YueHuueckuli skcnepumeHm, 1a60pamopHble pabomal

N3yuenre abCOMOTHO HEYTIPYTOro yapa C MOMOILbIO IBYX OJUHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBanue CBsi3u pabOTHI CHJIBI C M3MEeHEHHEM MeXaHHUeCKOW SHepruH TeJla Ha TIPUMepe PacTsDKeHHs Pe3HHOBOTO XKy Ta.
Pazpen 3. MosekysisipHasi pU3MKa M TEpPMOAMHAMHUKA

Tema 1. OcHO8bI MO/1eKY/1PHO-KUHemMu4eCKoll meopuu

OcCHOBHBIe T0JI0’KEHHUsI MOJIEKY/ISIPHO-KUHETHUeCKOM TeOpUH U UX ONbITHOe 000CHOBaHWe. BpoyHOBCKoe ABMKeHHe. [Inddysus.

XapakTep ABW)KEHHs M B3aMOZEMCTBUS YacTHL] BellleCTBa. MoOZe/u CTPOeHUs ra30B, KUAKOCTeH U TBEPABIX Tesl U 00bsiCHeHNe

CBOICTB Bell[eCTBa Ha OCHOBe 3TUX Mojesieil. Macca u pa3meprl Moseky/. KonrdectBo BeiriectBa. [ToctostHHast ABorajpo.

Tennosoe paBHOBecue. Temrieparypa u eé usMmepenue. Ilkana temneparyp Llenbcus.

Mogenb upeanbHoro rasa. OCHOBHOe ypaBHeHHME MOJIEKY/ISIDHO-KMHETHUeCKOM TeopuM HjeanbHOro rasa. A6comoTHas

TeMIlepaTypa Kak Mepa cpejHell KMHeTMUeCKOM SHepruM TeIjIoBOrO [BIDKeHUs 4vacTuy rasa. Illkana temmepatyp KenbBuna.

lazoBbie 3akoHbI. YpaBHeHHe MeHzeneeBa—KnamnelipoHa. 3akoH [anbToHa. VM3ompoliecckl B UjiealbHOM rase C TMOCTOSIHHBIM

KOJIMUEeCTBOM BelllecTBa. ['padrueckoe mpe/icTaBIeHHEe U30TIPOLIECCOB: U30TEPMa, U30X0pa, u3obapa.

TexHUYeCKHe yCTPOWCTBA M NTPaKTHUeCKOe ITPUMeHeHre: TepMoMeTp, bapoMeTp.

Zlemoncmpayuu

OmbITh, [0Ka3bIBAIOLIME JUCKPETHOE CTPOeHHe BellecTBa, (hoTorpaduy MOIeKy/ I OpraHMYeCKHUX CoefMHEeHHH.

OmbITel 110 UG QY3UM XKUAKOCTEH 1 ra3oB.

Mogenb 6POYHOBCKOTO [IBHKEHHSI.

Mogens onbita [ITepHa.

OmbIThI, J0Ka3bIBAIOLIME CYIl|eCTBOBaHHE MeXXMOJIEKYJ/ISIPHOTO B3aUMO/|eMCTBUS.

Mogeb, WTIOCTPUPYIOLLIAs IPUPOAY [LAB/IeHUs rasa Ha CTEHKU COCy/a.

OnbIThl, UUTFOCTPUPYIOLIME YpaBHeHUe COCTOSIHUSL U/lealbHOro rasa, U30IpOoLieCChl.

Yuenuueckull skcnepumerm, 1abopamopHble pabomal

OripeziesieHre Macchbl BO3/lyXa B K/IaCCHOM KOMHATe Ha OCHOBE M3MepeHHi 00béMa KOMHATHI, JAB/IEHUS] U TeMIIepaTyphbl BO3yXa

B HeM.

ViccnepoBanye 3aBUCMMOCTH MeXXy llapaMeTpaMy COCTOSIHUS pa3pekKeHHOr o rasa.



Tema 2. OcHoebl mepmMoOUHAMUKU
TepmoavHaMUUeCcKass CUCTeMa. BHYTpeHHsSIsl SHeprusi TepMO/JMHAMUYECKOW CHCTEMbI U CIIOCOObI e€é m3MeHeHMs. KomuuecTBo
TeryIoThl W paboTa. BHyTpeHHsis 3Heprusi OJHOAaTOMHOIO W/ealbHOTO Tra3a. Buzbl Ternsonepefauu: TETJIONPOBOAHOCTb,
KOHBEKI[MsI, U3/y4yeHue. Y AenbHast TEIJIOBMKOCTD BelllecTBa. Ko/MuecTBO TEIJIOTHI TP Tellionepeaye.
[MousiTie 06 aguabatHoMm Tmiporiecce. IlepBbli 3aKOH TepMOAWHAMUKHU. IIpuMeHeHHWe TIepBOrO 3aKOHA TEPMOJMHAMUKU K
n3omnporneccaMm. I'paduyeckast UHTepripeTaLus paboThI ra3a.
Bropoii 3akoH TepmMouHaMuKK. HeobpaTUMOCTh TIPOLIECCOB B TIPHUPO/E.
TenoBble MalMHbL. [IpUHIMITEI A€HCTBUS TETJIOBBIX MalivH. [IpeoOpa3oBaHust 3HEPrUY B TEMJIOBBIX MainHax. Koaddunment
T10J1e3HOTO JIeMCTBHs TeTyioBoW MamumHbl. Lukn KapHo u ero ko3¢ ¢uLyeHT mosje3Horo JelicTBUs. JKOJOrYecKue MpobsieMsl
TeIUI03HePreTUKU.
TexHUUECKHWe YCTPOWCTBa U TMpaKTUYeCKOe TIpHMeHeHWe: JBUraTe/lb BHYTPEHHEro CropaHusi, ObITOBOW XOJIOJWU/IBHUK,
KOH/JULIMIOHE.
Jlemoncmpayuu
V3meHeHue BHYTPEHHEH 3HEPrUu Tejia MPU COBEpIIeHUH paboThl: BbUIET MPOOKK U3 OYTHUIKU TOJ, IeMCTBUEM CKaTOTO BO3/yXa,
HarpeBaHue 3¢upa B JaTYHHOU TPyOKe MyTéM TpeHuUs (BUAEO0[eMOHCTPALIUs).
Vi3MeHeHre BHYTpeHHel 3Hepryu (TemMriepaTyphbl) Tejla IpU Tervionepejaue.
OnbIT N0 agriabaTHOMY pacIIMPeHH0 Bo3/lyXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mopenu napoBo# TypOWHBI, ABUTaTesIsi BHYTPEHHETO CrOpaHusi, peaKTUBHOTO JIBUTATeJIsI.
YueHuueckuli 3xcnepumeHm, 1abopamopHbie pabombl
Vi3mepeHue yenbHOMN TeNI0EMKOCTH.
Tema 3. Aepezammble cocmosiHus gewjecmea. Dazoebie nepexoosbl
[MTapoobpa3oBaHue W KoHAeHcalusi. VcrapeHue u KuneHye. AOCO/IOTHAs U OTHOCHUTE/bHAs BI&KHOCTh BO3Ayxa. HacklleHHbIH
nap. YebHas TerioTa mapoobpa3oBaHusi. 3aBUCUMOCTh TeMIepaTypPbl KUMIEeHHUs OT JJaB/IeHVs.
Teéppoe Teso. Kpucrammmueckre 1 aMopdHble Tesla. AHU30TPOITHST CBOMCTB KpHcTasioB. JKuakue Kpuctaaibl. CoBpeMeHHbIe
MaTepuasbl. [171aB/ieHre U KpUCTaM3alus. YaeabHas TeryioTa riasiedus. Cybmmmanysi.
YpaBHeHUe TerIoBoro HanaHca.
TexHuueckre yCTpOICTBa W TpaKTUUeCKoe MpPHUMeHeHHe: TUTPOMETP U TICUXPOMeTp, KaJOpUMeTp, TeXHOJIOTHM TI0/TyueHUs
COBpEMeHHBIX MaTepyasioB, B TOM UKC/ie HAHOMaTepUasaoB, U HAaHOTeXHOJIOT UK.
ZemoHcmpayuu
CBoliCTBa HACHIIIEHHBIX MapoB. KumeHue Npu MoHWKeHHOM flaBieHnd. CriocoObl U13MepeHUst BIIaXKHOCTH.
HabsrozieHre HarpeBaHus 1 TJ1aBJ/IeHUST KDUCTA/IMYeCKOTo BelllecTBa.leMOHCTpalyist KpUCTasIOoB.
YueHuueckull skcnepumerm, 1a60pamopHble pabomal
VI3MepeHue OTHOCUTENBHOM BJIQKHOCTH BO3yXa.
Pa3pen 4. DneKTpojuHaMHKa
Tema 1. Dnekmpocmamuka
OnexkTpu3auys Tes. JIeKTpuueckui 3apsy. [JBa BUfa 3MeKTpruueckux 3apszoB. [IpOBOJHUKY, AMAIEKTPHUKH U TIOTYTIPOBOAHUKH.
3aKOH COXpaHeHUs 3/IeKTPUUeCKOro 3apsijia.
B3aumopeiictBue 3apsfoB. 3akoH Kysnona. ToueuHblli 3/eKTpUuecKdil 3apsif. OJieKTpuueckoe Tiorne. HampspkéHHOCTB
3/1IeKTPUYECKOT0 110J1s1. [IpUHIIUII CYTIepIIO3ULIMYU 3/IeKTPUUeCKUX ToJiel. JIMHUYM HanpsDKEHHOCTH 3/1eKTPHUUeCKOro TOJIs.
Pabota cunm 3nekTpoctatuueckoro Toss. IloTeHuuan. Pa3HOCT  MoTeHUWanoB. [IDOBOAHUKM W AWUIEKTPUKH B
3/1IeKTPOCTaTUUeCKOM Tiojie. [InaneKTpuueckasi IpOHULIAeMOCTb.
OnekTpoéMKocTh. KoHzieHcaTop. 3neKTpoEMKOCTh IJIOCKOT0 KOHZeHCcaTopa. DHeprusl 3apshKeHHOT0 KOH/ieHcaTopa.
TexHuueckre yCTPONCTBA U NPaKTUUYECKOe NPUMeHeHMe: 3JIeKTPOCKOII, 3/1eKTPOMETP, 3/1IeKTpoCcTaTHuecKasi 3alljuTa, 3a3em/ieHue
3/IeKTPOINPHUOOPOB, KOH/IEHCATOP, KOMMPOBA/IbHBIN arapaTt, CTPYHHBINA TPUHTEP.
Jlemoncmpayuu
YCTpOWCTBO M NPUHLIMI [IeMCTBUSA 3/IeKTpOMeTpa. B3aumogelicTBre Ha3/1eKTPU30BaHHbIX TeJl.
OneKTpUUecKoe MoJle 3apsyKeHHbIX Tesl. [IpOBOIHUKY B 3/1eKTPOCTaTUYECKOM T10JIe.
OneKTpocTaThveckas 3aliura. [IM3/1eKTPUKYU B 371eKTPOCTaTUYeCKOM I0JIe.
3aBUCHUMOCTh JIEKTPOEMKOCTH TJIOCKOTO KOHZIEHCAaTOpa OT IUIOMIAAW TUIACTUH, PACCTOSIHUS MEXIy HUMU U IUJIeKTPUUYeCKOH
TIPOHULIAEMOCTH. DHEPrusi 3apsDKeHHOr0 KOH/leHcaTopa.
Yuenuueckuli 3xcnepumenm, 1abopamopHbie pabombl
V3mepeHue 371eKTPOEMKOCTH KOHJEHCaTopa.
Tema 2. ITocmosiHHbLll 3/1eKmpuyecKkuli mok. ToKu 6 pa3auyHbIx cpedax
OMeKTpUUecKU TOK. YCJIOBUS CyI[eCTBOBaHMs 3/eKTpUUecKoro Toka. VcrouHuku Toka. Cuia Toka. [1OCTOSIHHBINA TOK.
Hanpspkenuve. 3akoH OMa 151 yyacTKa Liernu.
OneKkTpUueckoe COTPOTUB/IEHWE. Y[lelbHOe COMpOTUB/IEeHUe BellecTBa. IlociefoBaTesbHOe, mMapassienbHOe, CMellaHHOoe
coeJJMHeHUe MPOBOJHUKOB.
Pa6oTa 371eKTpruueckoro Toka. 3akoH koynsi—JIeHria. MOIIHOCTh 3/IEKTPUUECKOro TOKa.



OneKTpoJBIKYILasi Cijla ¥ BHyTPeHHee COMPOTHB/IEHNe MCTOYHMKA TOKa. 3aKoH OMa /st TIo/THO#M (3aMKHYTOM) 3/1eKTpHUIecKoi
nenu. KopoTkoe 3amblkaHuve.

O/leKTpoHHasi ~ NPOBOAMMOCTb ~ TBEPJBIX  MeETa/UIOB.  3aBUCHMOCTb  CONPOTHBJIEHUS  MeTa/UIOB  OT  TeMIlepaTyphbl.
CBepxIpoBOAUMOCTb. J/IeKTpHUUecKUii TOK B BaKyyme. CBOMCTBA 3/1eKTPOHHBIX TyUKOB.

[MonynpoBoguuku.  CoOCTBeHHass UM IpUMecHasi  IIPOBOJMMOCTb  IOAYIPOBOZHMKOB.  CBoiicTBa  p-D-Tiepexofa.
[TosnynpoBoHUKOBBIE IPUOODEI.

OJleKTpUUecKUil TOK B pacTBOpax U pacrlaBax 3/1eKTPOIUTOB. D/IeKTPOIUTHYeCKas! JUCCOLMaLUs. DIeKTPOoJIu3.

OneKkTpUuecKui TOK B rasax. CaMoCTOsITe/IbHBII U HeCaMOCTOSTe bHbIN pa3psj. Monxus. [1nasma.

TexHUYecKWe yCTPOMCTBA W TIpaKTUYeCKOe TIPUMEHeHHe: aMIepMeTp, BOJIETMETpP, peocTaT, HWCTOYHMKHA TOKa,
3/IeKTpOHarpeBaTe/ibHble TIPUOOPBI, 3JIEKTPOOCBETUTEbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHBJIEHUs, BaKyyMHBIA [HO[,
TePMHCTOPLI ¥ POTOPE3UCTOPHI, TIOTYTIPOBOJHUKOBBIN U0, TaIbBaHHUKA.

JemoHcmpayuu

Vi3smepeHue CH/IbI TOKA U HAalPSDKEHMUSI.

3aBHCHMOCTb COTIPOTHBIIEHUS LIUTMHAPUYECKHX TIPOBOJHUKOB OT JJIMHBI, TUIOIIAZM TIOTIePeYHOro CeyeHus U MaTepuasa.
CMelllaHHOe coeJjiHeHUe TIPOBOJHUKOB. IIpsiMoe M3MepeHue 3/1eKTpOABIKYILeN cubl. KopoTKoe 3aMblKaHHe TaibBaHUYeCKOT0
3/1IeMeHTa U OlieHKa BHYTPEHHEero COINpPOTHUBJ/IEHUS. 3aBUCUMOCTb COINPOTHBIIEHUsI MeTal/ioB OT TeMneparypbl. [IpoBosumocTb
3/1eKTPOIUTOB. VICKpOBOI1 pa3psif, U MPOBOAMMOCTb BO3JyXa.

OZHOCTOPOHHSIS1 TPOBOAKUMOCTD AUOJA.

Yuenuueckull skcnepumerm, 1abopamopHble pabomal

HM3yueHre CMeILIaHHOTO COeJUHEHUs] Pe3UCTOPOB.

Vi3mepeHue 3/1eKTPOJBIIKYIIEH CHITbI ICTOYHHKA TOKA M €T0 BHYTPEHHEr 0 COTPOTUB/IEHUS.

HabmopieHue smeKkTpomnusa.

MexnpegMeTHbIe CBA3H

N3yuenure Kypca Gusuku 6a30Boro ypoBHs B 10 Kiacce OCYIIeCTBISETCS C YIETOM COZieprKaTe/bHBIX MeXXIPeJMETHBIX CBsi3el C
KypcamMH MaTeMaTHKU, OMOJIOTUH, XMMHH, Teorpaduu ¥ TeXHOJIOTHU.

MedcnpeOmemuble noHsmus, CBs3aHHble C H3y4yeHHEM METO/I0B HAy4YHOrO IIO3HAHHWS: siB/eHHWe, HayuyHbId (akT, rUroresa,
¢bu3nUeckas BeJIMUMHA, 3aKOH, TeOpUsi, HabJIF0/ieH e, SKCIIepUMEHT, MO/le/THPOBaHIe, MO/ielb, U3MepeHue.

Mamemamuka: pellleHWe CUCTEMbl YpaBHEHWH, JjvHeliHas (yHKUuWs, mnapabosa, rurnepbosia, ux rpadyku U CBOKCTBA,
TPUrOHOMeTpuueckre GYHKIMH: CUHYC, KOCUHYC, TaHTeHC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYeCKOe TOXKZeCTBO, BEKTOPHI U
MX TIPOEKI[MM Ha OCH KOOPJUHAT, C/I0)KeHHe BEKTOPOB.

Buonozus: MexaHuueckoe [BI)KeHWe B JKHUBOH Ipupofe, auddysus, ocmoc, TeriooOMeH >XUBBIX OPraHu3MOB (BHU[bI
TeryIonepejaul, TeIJIOBOe PABHOBECHE), 3/IeKTPUUECKHEe SIBJIeHUs] B )KUBOMW MPUPOJIeE.

Xumus: JACKpeTHOe CTPOeHHe BellleCTBa, CTPOEHHEe aTOMOB M MOJIeKYJ, MOJIb BelllecTBa, MOJIIpHAsl Macca, TeI/IoBble CBOMCTBA
TBEPABIX TeJl, )KUJKOCTEeH 1 ra30B, JIeKTPHUECKHe CBOMCTBA META/IJIOB, 3JIeKTPOIUTHUECKAs JUCCOLMALIS, TalbBaHHKa.
T'eoepacus: BMasKHOCTE BO3/yXa, BETPhI, 6apDOMeTp, TEpPMOMETD.

TexHonoeus: TipeobOpa3oBaHWe [JBIKEHWH C WCMO/IB30BaHHEM MEXaHU3MOB, YYET TpPEeHHs B TeXHHKe, TOILHUITHUKH,
WCII0/Ib30BaHMe 3aKOHA COXpaHeHWsl MMITy/jbCa B TeXHHKe (paKeTa, BOJAOMET W [pyrue), ABUTaTe/lb BHYTPEHHETO CrOpaHUs,
napoBasi TypOWHa, OBITOBOM XOJIOAWIBHUK, KOHAWLMOHED, TeXHOJIOTWH TIOyUeHHs] COBPeMeHHBbIX MaTepHajioB, B TOM YHC/Ie
HaHOMAaTepHanoB, W HAHOTEXHOJIOTHM, 3/IeKTPOCTaTHUecKas 3alljuTa, 3a3eMJieHHe 3/1eKTPOIpUOOpOB, KCEPOKC, CTPYHHBIN
TIPUHTEP, 3/IeKTPOHarpeBaTebHbIe IIPUOOPHI, 3/IEKTPOOCBETUTENbHbIe TPUOO0PHI, Ta/IbBAHHUKA.

11 K/TIACC

Pa3pen 4. DneKTpoguHaMMKa
Tema 3. MazHumHoe nose. 3/1eKmMpoMazHUMHAs1 UHOYKYust
ITocTossHHBIe MarHWThl. B3anMozelCTBHe MOCTOSIHHBIX MarHMTOB. MarHuTHoe moje. BeKTop MarHUTHOW MHAYKUUM. [IpuHIMN
CYTepIIO3ULIMA MarHUTHBIX Mojel. JINHUM MarHUTHOW WMHAYKUMM. KapTyWHa /JMHUM MarHWTHOM WHIYKLWW IO/ MOCTOSTHHBIX
MarHuToB.
MarHnuTHOe TO/le TIPOBOJHMKA C TOKOM. KapTuHa /JMHMH WHAYKOWMA MarHUTHOTO TI0JIS1 JJIMHHOTO TIPSIMOTO TPOBOJHHMKA M
3aMKHYTOTO KOJIbLIEBOTO TPOBOJIHMKA, KaTyLIKKM C TOKOM. OmbIT Jpcresa. B3aumopeiicTBue NpoBOAHMKOB € TOKOM. Cuia
Awmrniepa, eé MOZly/b U HalpaB/ieHHe.
Cua JlopeHija, eé MOZAy/b U HarpaB/ieHue. [IB>KeHHe 3apsDKeHHOW YacTHLBl B OJHOPOAHOM MarHUTHOM Iiojie. Pabota cuiel
JlopeHua. fIBneHue 3/1eKTPOMarHUTHON MHAYKLUMK. ITI0TOK BeKTOpa MarHUTHOM MHAYKLMU. O/IeKTPOABIKYILAs CHla UHAYKIWU.
3aKOH 3/1eKTpPOMarHUTHON uHAyKLuu Papagest.
BuxpeBoe »snekTpuyeckoe Tojie. OJIEKTPOABWKYILAs CWIa MHAYKLUMM B IPOBOJHUKE, [BIDKYIIeMCSl IIOCTyIaTelbHO B
OJHOpPOJHOM MarHuTHOM 1ojsie. IlpaBuno JleHna. MHAYKTUBHOCTb. S$IBeHMe CAMOMHIYKLMW. JDJeKTPOJBIDKYILAs CUia
CaMOUH/YKLMU. DHeprusi MarHUTHOTO T10J151 KaTYIIKU C TOKOM.
OnekTpoMarHuTHoe mnosie. TexHWYeCcKWe YCTPOMCTBa M MpakTUUeCKOe NMPHUMeHeHHe: MOCTOSHHble MarHWThl, 3/1eKTPOMAarHUTHI,
3J1eKTPO/IBUraTe b, yCKOPUTEIN 3/IeMEHTapHbIX YaCTHUL], UHAYKL[MOHHAS [1eYb.



Jlemoncmpayuu
OmnsIiT OpcTesa. OTKIOHEHHe 3/IEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.
JIMHUM MHIYKLMY MarHATHOTO ToJist. B3arMogelicTBYe 1BYX IPOBOAHUKOB C TOKOM.
Cuna Amnepa.[leiictBue cuibl JIopeHila Ha MOHBI 3/1€KTPOUTAa. IBNeHHe 3/IeKTPOMarHuTHOM UHAYKLIWH.
[TpaBusio JleH1ja.3aBUCMMOCTb 371€KTPO/BIIKYILeH CH/Ibl MHAYKLUM OT CKOPOCTM M3MeHEeHHsl MarHUTHOIO II0TOKa. fIBneHue
CaMOUHAYKIIWU.
Yuenuueckull skcnepumerm, 1abopamopHble pabomal
V3yueHre MarHUTHOT'O M0JIS1 KATYLIKH C TOKOM.
VccnenoBanye fAeliCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
ViccnepoBanye siBIeHUs 3/1eKTPOMarHUTHON MHAYKLIY.
Paspen 5. Kose0aHusa ¥ BOJIHBI
Tema 1. MexaHuueckue u 3/1eKmpoMazHUMHble Ko/1e0aHus
KonebatenbHasi cucrema. CBoGoAHBEIE MexaHHUecKHe KojiebaHus. ['apmMoHudeckue Kosebanus. Ileprog, yactoTa, aMIVIUTyAA U
¢a3a xonebanuil. IIpy>KMHHBIM MasiTHUK. MareMaTU4eCKUii MasTHUK. YpaBHEHHe TapMOHUYeCKUX KojebaHuii. IlpeBparieHue
SHEPTUM NPY TapMOHUYECKUX KOIeOaHUsIX.
KonebatenbHblii KOHTYp. CBOOOAHBIE 3/IeKTPOMAarHUTHLIE KojleOaHus B HjeanbHOM KonebaTenbHOM KOHTYpe. AHA/lIOTUsl MeXAY
MeXaHUYeCKUMH M 371eKTPOMarHuUTHBIMH KosjieOaHusmu. @Popmysa TomcoHa. 3akOH COXpaHEHHSI 3HEPTUM B HJeanbHOM
KoJie0aTe/lbHOM KOHTYPe.
[lpescraBneHre O 3aryxamolux KosebaHusiXx. BblHyK[eHHble MexaHWueckue KojieOaHus. Pe3onaHc. BbIHyK7eHHbIe
3/1IeKTPOMarHUTHBIe KosiebaHusl.
ITepemenHbIi TOK. CHHYCOU/A/IBbHBIN [IepeMeHHbIN TOK. MOI{HOCTh TepeMeHHOr0 TOKa. AMIUIUTYJHOe U JeMCTByollee 3HaueHre
CHWJIBI TOKA U HaTIPSDKEHMSI.
Tpanchopmarop. TTpou3BO/ICTBO, Mepe/iaua U MoTped/ieHre 3IeKTPUUECKOM IHeprun. JKOMIOrMYeCcKUe PUCKH TIPU MTPOU3BO/ICTBE
371eKTpo3Heprud. KynbTypa HCIomb30BaHuMs 3eKTPOSHEepPryy B TIOBCeJHEBHOM JKU3HU.
TexHnuyeckue yCTpPOMCTBA M IpaKTHUeCKOe IpUMeHeHHe: 3JIeKTPUYeCKWil 3BOHOK, TeHepaTop IePeMeHHOr0 TOKa, JMHUM
3/1eKTpoIiepesiay.
JlemoHcmpayuu
VccnenoBaHye rnapaMeTpoB KosiebaTelbHOW CUCTeMbI (TIPY>KUHHBINA UM MaTeMaTHUeCKUH MasiTHUK).
HabsrozieHue 3aTyXaromux Koae0aHui.
HccnenoBaHye CBOMCTB BBIHY K/I€HHBIX KomebaHU.
Habmogenue pesoHaHca.
CBobOOo/HbIE 37IEKTPOMArHUTHBIE KOJIeOaHuUsI.
OcuunnorpaMmel (3aBUCHMOCTH CUJTBI TOKA M HAaNPSKEHUsT OT BPeMeHH) /IS 37IeKTPOMarHUTHBIX KoJiebaHui.
Pe3oHaHc npu nocsiefioBaTe/IbHOM COeJUHEHHUH Pe3UCTOPa, KaTyIIKU UHAYKTUBHOCTH U KOHZeHCaTopa.
Mogesnb TUHUA 3/1eKTpOorepe/jaun.
YueHuueckull skcnepumenm, nabopamopHble pabomal
HccnenoBaHre 3aBUCIMOCTH ITePHO/ia MasIbIX KosiebaHuii rpy3a Ha HUTH OT JJTMHbI HUTH M MacChl Tpy3a.
VccnenoBaHye repeMeHHOT0 TOKa B LIeTIM M3 110C/Ie[j0BaTelbHO COeJMHEHHbBIX KOH/IeHCaTopa, KaTyIIK/A U pe3rcTopa.
Tema 2. MexaHuueckue u 3/1eKMpomMazHuUmHble 80/Hbl
MexaHnueckye BOJIHBI, yCJI0BUsI pacrpocTpaHeHusi. Ileproz. CKOpoCTh pacrnpocTpaHeHUs U JJiMHa BOJHbL. [lonepeunble u
TIPO/I0/IbHBIe BOJIHBL MIHTepdepeHIys U AudpaKLiys MeXaHUIeCKUX BOJH.
3Byk. CKOpoCTh 3ByKa. ['poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.
OJ/leKTpOMarHUTHblEe BOJIHBL. YCJ/IOBUSI W3JIyUeHUsl 3/1eKTPOMarHUTHBIX BOJIH. B3auMHas opureHTtanust BektopoB E, B, V B
3/1IeKTPOMarHUTHON BosiHe. CBOMCTBA 3/IEKTPOMAarHWTHBIX BOJIH: OTPaKeHWe, TpeJoMJIeHHe, TMoJsipu3anys, Audpakiys,
nHTepdepeHrys. CKOPOCTh 37TeKTPOMarHUTHBIX BOJIH.
[IIkas1a 37IEKTPOMAarHUTHBIX BOJH. [IpUMeHeHHe 37IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.
[1pyHLMIIBI paAOCBSA3U U TeneBueHus. Pagronokanus.
OJeKTpoMarHUTHOe 3arpsi3HeHre OKpYsKarolel cpesbl.
TexHUUeckue yCTpoOICTBa U NPaKTUYEeCKOe ITPUMeHeHNe: My3bIKa/bHble HHCTPYMEHTHI, Y/IbTPa3ByKOBast JUarHOCTHKA B TEXHHUKe
Y MeJMLIMHE, pajiap, pPaJuoNpUEMHIK, TeleBU30p, aHTeHHa, TejedoH, CBU-neus.
JlemoHcmpayuu
O6pa3oBaHue U paclipoCcTpaHeHHe TIOTIePeUHbIX 1 NPO/OIBHbIX BOJIH.
Konebolieecs Tesio Kak UCTOYHHK 3BYKa.
HabsmosieHre oTpaxkeHUs U IIpe/IOM/IEHHSI MEXaHUUECKHX BOJIH.
Habmopenune naTepdepeHuy U judpakiiiy MeXxaHMueCKUX BOJIH.
3BYKOBOI pe30HaHC.
HabsmrozieHue CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/I0M M YaCTOTOM KoJsiebaHuUH.
VccnenoBaHyie CBOWCTB 3/1IeKTPOMAarHUTHBIX BOJTH: OTPaykeHUe, ITpeioMyIeHue, TIoNsipr3anys, Judpakuys, naTephepeHLys.



Tema 3. Onmuka

I'eomeTpuueckasi onTuka. IIpsiMosiiHeliHOe pacripocTpaHeHHe CBeTa B OZHOPOAHOM cpeze. Jlyu cera. ToueuHbld MCTOUHMK
cBerTa.

OTpakeHue cBeTa. 3aKOHBI OTPaXKeHus: cBeTa. [1ocTpoeHre N300pa>keHNH B TVIOCKOM 3epKarie.

[TpenomeHue cBeTa. 3aKOHBI TIpesioM/IeHUs1 CcBeTa. ABGCOMIOTHBIM M0Ka3aTesb TpesomieHus. I1oHoe BHYTpeHHee OTpakeHHUe.
I[pesienbHbIN yTo/ MOJTHOTO BHYTPEHHETO OTPaXKeHUs..

Jucnepcus ceta. CnoxHeli cocTaB 6Gestoro ceeta. Iger.

Cobupatoiiyie U paccerBaronye JUH3bl. TOHKas JMH3a. POKYCHOE pacCTOSIHUE U ONTUYECKasl CHIa TOHKOH uH3bL. [TocTpoeHue
M300pakeHHH B COOUPAIOIIMX U PaCCEUBAOIINX JIUH3aX. ©OopMy/ia TOHKOM JIUH3bL. Y BeJIMUEHUE, aBaeMoe JTUH30M.

Ipenesbl NpUMEHUMOCTY TeOMeTPUYECKON ONTHUKHU.

BosHoBas onrtuka. MHTepdepeHius cBeta. KorepeHTHbIe MCTOYHWKW. Y C/IOBUS HalOMOZEHUS MAaKCUMYyMOB U MUHHMYMOB B
vHTep(epeHIMOHHOM KapTHHe OT BYX CHH(]Aa3HBIX KOrepeHTHBIX NICTOYHHUKOB.

Hudpakuus cBeta. [JudpakijioHHas PeliéTKa. Y CI0BHe HaO/F0eHus TJIaBHBIX MaKCUMYMOB IpH Ta/ieHU MOHOXPOMAaTHUeCKOT0
CBeTa Ha JU(PaKIMOHHYIO PeIlETKY.

[MTonsipusarus ceeTa.

TexHuueckue ycTpoicTBa M IpakTHYeckoe TpUMeHeHHe: OUKH, Jymna, (poToamnmapar, MpOeKLMOHHbIN amnrapar, MHUKPOCKOTI,
TeJIecKoIl, BOJIOKOHHasl ONTHKA, JU(PaKIMOHHAs PellIéTKa, To/ISPOoU,.

ZlemoHcmpayuu

I[TpsimonMHelHOe pacripocTpaHeHue, OTPaKeHHe U IpesioMleHre cBeTa. OnTruueckye MpruoopsL.

[TonHoe BHyTpeHHee oTpaskeHWe. Mo/ienb CBETOBO/a.

VccnenoBanye CBOMCTB M300pa)KeHHH B JIMH3aX.

Mogenu MUKpOCKOIIa, TeJlecKora.

HabnroneHue nHTepdepeHIU CBeTa.

Habnrogenue audpakiiuu ceera.

HabsnroieHue aucnepcyu ceeTa.

ITonmyueHne criekTpa € HOMOLIBIO TPU3MBI.

[MonyueHue crieKTpa € OMOIIbIO JU(PPAKLIMOHHON PeIéTKU.

HabsmrosieHue nosisipusariuy cBeta.

YueHuueckull skcnepumerm, 1a6opamopHble pabomal

V3mepeHue roKasaTeJisi Ipe/IoMJIeHUs! CTeK/Ia.

UccnenoBanue CBOMCTB M300pakeHUH B JIMH3aX.

HabsmozieHue arcnepcyy cBeTa.

Pa3pen 6. OCHOBBI CHeIfUa/IbHON TEOPUH OTHOCHTETHHOCTH
I'paHUIlbI TIPUMEHMMOCTH KJ/IaCCUYeCKON MeXaHWKH. [1oCTynaTel CrelyajbHOW TEeOPHUM OTHOCHTE/LHOCTH: WHBAPHUAHTHOCTH
MO/IyJisi CKOPOCTH CBeTa B BaKyyMe, TIPUHLIUI OTHOCUTEeTbHOCTH DUHIITelHa.
OTHOCUTETBHOCTb OJHOBPEMEHHOCTH. 3aMe/ljieHrie BpeMeHH! U COKpallleHue JJIUHbI.
OHeprusi U UMMYJIbC PEJIITUBUCTCKON YaCTHIIBI.
CB#13b MaCChI C SHEPTUEH U UMITY/IbCOM PEJIITUBUCTCKON YaCTULIbl. JHEPrusi MOKOSI.

Pa3pen 7. KBanToBasi pu3uka
Tema 1. D1emeHmbl KBAHMOBOL ONMUKU
®otonbl. Dopmyna I1naHKa cBs31 3Hepruu POTOHA C ero YaCcTOTOW. DHeprust ¥ UMIYJIbC HOTOHa.
OTtkpbiTiie U uccienoBanve Goroaddekra. Ombitel A. I'. CToneroBa. 3akoHBI (QoTo3(hdeKTa. YpaBHeHWe DUHINTEHHA /IS
tdoroaddekra. «KpacHasi rpanuiia» doro3ddekra.
Haenenue ceera. OnbiTel I1. H. JleGezera.
XuMuueckoe IelCTBHe CBeTa.
TexHUUYeCKHe yCTPOMCTBA U MPAKTHUECKoe MpuMeHeHue: (oTo3ieMeHT, POTOATUKK, COTHeUHas GaTapes, CBeTOAUO/.
JlemoHcmpayuu
®oT03¢deKT Ha yCTaHOBKE C LIMHKOBOM IJIaCTHHOM.
VccepnoBaHue 3aKOHOB BHellIHero (poTosddekxTa.
CeTtoauo[,.
CosHeyHas Oartapest.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OmbiTel Pe3epdopga mo paccesHuto o -uactui]. IlnaHeTapHash Mofienb atoma. IloctysmaTtel Bopa.
W3nyuenvie u morsioijeHe (POTOHOB NpU Tepexofie aToMa C OHOTO YPOBHS SHepruM Ha Jpyroid. Bugel crnektpoB. CrieKTp
YPOBHel 3Hepruu aToMa BoJ0poja.
BosHOBBIe cBo¥icTBa yacTul. BosHbl e bpoiins. KoprnyckyisipHO-BO/THOBOM Ayaiusm.



CrioHTaHHOE 1 BBIHY)KJ,eHHOE H3/TyJYeHHe.

TexHuueckre yCTPOUCTBA U TIPaKTUUeCKOe MpUMeHeHre: CTIeKTPaIbHbIN aHanu3 (CIIeKTPOCKOIT), Jla3ep, KBAHTOBBIA KOMITBIOTED.
JlemoHcmpayuu

Mogens onbita Pe3epdopza.

OnpejiesieHre JyIMHbI BOJHBI J1a3epa.

HabsmoseHue uHeUaThIX CIIEKTPOB U3/Ty4eHus.

Jlazep.

YueHuueckull sKkcnepumeHm, 1ab6opamopHble pabombl

HabsmozieHne miHeHYaToro crieKTpa.

Tema 3. AmomHoe 10po

OKCrieprMeHThl, [I0Ka3bIBalOIHe CJIOXKHOCTb CTpoeHMst sjpa. OTKpeITHe pajuoakThBHOCTU. OmnbIThl  Pesepdopzga 1o
oTpe/ie/IeHHI0 COCTaBa PaJi0aKTHBHOTO n3nyueHus. CBoHCTBa ajbga-, 6eTa-, raMMa-u3iydeHns. BisiHie pali0aKTHBHOCTH Ha
JKUBbIE OPTaHN3MBl.

OTKpbITHe TIPOTOHAa W HelTpoHa. HyksoHHast Mogens sifpa I'efisenOepra—liBaHeHko. 3apsij sijpa. MaccoBoe 4uciio sifpa.
W3oTomnsL.

Anba-pacriaji. DNeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacnaz. 'aMMa-u3nyueHre. 3aKOH PaJMOAaKTHBHOTO pacria/a.

OHeprus CBsI3W HYKJIOHOB B spe. fnepHble cunbl. [ledekT Macchl sifpa.

SinepHble peakiyy. [lesieHue U CUHTeS3 sifiep.

S1nepHblil peakTop. TepmosiziepHbIi cuHTe3. IIpo6ieMbl 1 IIepCeKTUBEI lePHOM SHepreTUKU. DKOJI0TMUeCKUe aclleKThl SlepHOM
JHEPreTHKH.

OnemMeHTapHbIe YacTULBl. OTKPBITHE TIO3UTPOHA.

MeTo/bl HAOMIOAEHUS U PETMCTPALIUY 37IEMEHTAPHBIX YaCTHLI.

dyHaMeHTaIbHBIE B3anMOZeHCTBYs. EAUHCTBO dU3HuecKo KapTHHBI MHpa.

TexHUUeCKHe YCTPOKCTBA U TIPAKTHUYeCKoe MpUMeHeHHe: J03UMeTp, KaMepa BusibcoHa, siiepHsbIil peakTop, aToMHasi 6omba.
Jlemoncmpayuu

CyéTUMK MOHM3UPYIOLIMX YaCTHL].

Yuenuueckuli 3xcnepumenm, 1abopamopHbie pabombl

HVccnepnoBanue TpeKOB yacTul] (110 FOTOBBIM (poTorpadusim).

Pa3pen 8. J/1eMeHTHI AaCTPOHOMHUH M acTPOPHU3NKH
OTtarnbl pa3BUTHUS aCTPOHOMUU. [IpuKniagHOe 1 MUPOBO33peHUeCcKoe 3HaUeHHe aCTPOHOMUU.
Bup 3Bé3gHoro HeOa. Co3Be3usi, IpKHe 3BE3/1bl, TUIaHeTHI, UX BUUMOe JBIKEeHHe.
ConHeyHas cucTema.
ConHuje. ConHeyHasi aKTMBHOCTb. VIcTOUHMK 3Hepruy CosiHI|Aa U 3BE37. 3BE3/bI, X OCHOBHbIe XapaKTepUCTUKU. [JuarpaMma
«CTIeKTPasbHBIN K/IacC — CBETUMOCTb». 3BE3/[bl TJIaBHOW TI0C/Ie/[0BaTeIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» IS 3BE3]
IJIaBHOM TOC/IefoBaTeIbHOCTH. BHyTpeHHee crpoenye 3BE37. CoBpeMeHHbIe INpefCTaB/lIeHMsI O MPOUCXOKAEHUN M 3BOJIIOLIMH
ConHua Y 3B€371. DTarbl )KU3HU 3BE3/,.
Mneunsni [Tyte — Hama [anakTtuka. IlonoxeHue u awkeHue CosHua B ['amaktuke. Turmbl ranaktuk. PaguoranakTvkul u
KBa3apbl. UépHble AbIpHI B sijpax raaakTHK.
BcenenHas. Pacimipenue BeenenHol. 3akoH Xa60:a. Pa36eranue ranaktvk. Teopusi Bosbiioro B3pbiBa. PenrkroBoe usmyueHue.
MacrurabHast cTpykTypa BecenenHoii. MeTaranakTyka.
Hepe1énnble npo6/ieMbl aCTPOHOMUU.
YueHuueckue HabmoOeHust
HabsmozieHusi HEBOODY)KEHHBIM TJ1a30M C HCIIOJb30BaHWEM KOMITHIOTEDHBIX TPUIOKEHWH [Jisi  OTIpeJie/ieHrsT  TT0JIOXKEHHS
HebeCHBIX 00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3Be3/ust CeBepHOro MOJTyIIapusi U PKUe 3BE3/IbL.
Habnroienus B Teneckort JIyHel, niaaHet, Mieusnoro ITyTu.
O0o01aroiiee NOBTOPEeHHE
Posib du3MKY ¥ aCTPOHOMHM B SKOHOMHUECKOW, TEXHOJIOTHUECKOH, COLMAbHOM M 3TUYeCKOl cepax /esTesIbHOCTH UesioBeKa,
ponb U MecTO (PU3WKM M aCTPOHOMHHU B COBPEMEHHOM HayuyHOW KapTHHe MHpa, POJib (pU3NuUecKoi Teopud B (OPMUPOBAHUU
TpeZicTaB/ieHni 0 (U3MUeCKoi KapThHEe MHUPa, MecTo (PU3UUecKOl KapTHHBI MUpa B 0OILeM psifly COBPEMEHHBIX eCTeCTBEHHO-
Hay4HbIX Mpe/iCTaB/IeHUH 0 pUpoJe.
MexnpeaMeTHbIe CBS3H
N3yuenue Kypca ¢u3uku 6a30Boro ypoBHs B 11 Kjiacce OCyIIeCTBISETCS C YUETOM COZepyKaTeIbHbIX MeXXIIpeJMETHbIX CBs3ell C
KypcamMy MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpaduu 1 TeXHOJIOTHU.
Medcnpedmemuble noHsimusi, CBsi3aHHbIE C W3y4YeHHWEM METO/IOB HAy4YHOrO TO3HAHUS: SIBIeHWe, Hay4HbId (hakT, TMUIOTe3a,
¢u3nueckast BeJIMUMHA, 3aKOH, Teopwsi, Hab/r0/ieHre, SKCIIePUMeHT, MOZle/TMPOBaHKe, MOZieNb, U3MepeHHe.



Mamemamuxka: peiieHue CHCTeMbl ypaBHEHUM, TPUTOHOMeTpUUecKre GyHKIUN: CUHYC, KOCUHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMETPUYECKOe TOXKIECTBO, BEKTOPhl M HX TMPOEKIMM Ha OCH KOOpJAWHAT, CJIO)KeHWe BeKTOPOB, IPOU3BOZHBIE
3/IeMEeHTAPHBIX (QYHKLWH, IPU3HAKK MO00MsI TPEYTrOIbHUKOB, OTIpeZie/IeHre TUIOLIA/IN TVIOCKUX GUryp U o0bEéMa Tejl.

Buonozus: 3neKTpuyeckue siBIeHUsI B )KUBOM TpUpoJie, KosiebaTesbHbIe NBWKEHUS] B KUBOM TPUPO/E, ONTHUECKUE SIBJIEHUS B
JKUBOM TIpHpOZe, fAeficTBUe pajuallii Ha )KUBble OpPraHHU3MBI.

Xumusi: CTpoeHHe aTOMOB M MOJIEKYJI, KPUCTA/UTMUeCcKasi CTPYKTYpa TBEPABIX Tes, MeXaHHW3Mbl 00pa30BaHMsl KPUCTA/UTUUECKON
PeLéTKY, CrieKTpaIbHbIN aHaIu3.

T'eoepachusa: MarHUTHBIE TIO/IOCA 3€MJIH, 3a/IeKM MarHUTHBIX Py, (OTOChEMKA 3eMHOW TIOBEPXHOCTH, Tpe/iCKa3aHue
3eMJIeTPSICEeHUM.

TexHono2usA: JNUHUWA 3JeKTporepefay, TeHepaTOp T[epeMeHHOr0 TOKa, 3J/IeKTPOoJBUrare/b, WHAYKLMOHHAs Iieub, pajap,
PaJMOTNIPUEMHUK, TeJIEBU30P, aHTeHHa, TesiedoH, CBY-reus, MpOeKIMOHHbIH arrapaT, BOJIOKOHHAsE ONTUKA, COJTHeUHasi baTapest.



TeéeMaTH4YeCcKoe I/iaHupoBaHue, B TOM YHCJ/Ie C YyUYeTOM paﬁoqeifl nporpamMmbl BOCIIUTAHHUA C YKd3dHHEM KO/IHYEeCTBA YdCOB, OTBOJUMbLIX HA 0CBOE€HHE Ka)K}Z[Oﬁ TeMBbI.

10 knacc
Peanu3anus padoueit KoaunuecTBo yacoB J/1eKTpOHHEIe IU(POBbIe
Ne Tema ypoka nporpaMmal Kontpo IpakTn obpa3oBare/b
n/n BOCIMTaHUA Bcero
JIbHbIE PadoThI yeckue paboTsl Hble pecypchl
du3rKa — HayKa 0 TIpUpo/ie. VHTepec K pa3IMuHbIM Bu6morexa LIOK
1 HayuHble MeTo/1bI T03HAHKUSA chepam 1
. https://m.edsoo.ru/ff0c32e2
OKpY’Karolriero Mupa npodeccOHaNIbLHON
JlesITeIbHOCTH, B TOM
YHCIie CBSI3aHHBIM C
(hM3MKOM U TEXHUKOMH,
yMeHHe COBepLIaTh
0CO3HaHHBIHM BBIOOD
Oyny1eli npodeccuu u
Posnb 1 MecTo pU3MKY B
. pea30BbLIBaTh
qmpMHpuOBaHHH COBpEMEHHON CoOCTBeHHbIE KU3HEHHbIe BuGsmoreka LJOK
2 HAYHIHOM KAPTHHDI MHPa, B TITaHBI; ! https://m.edsoo.ru/ff0c33e6
MIPaKTHUYeCKOU e TeTbHOCTH FOTOBHOCTE 1
mopei CrocoBHOCTB K
06pa3oBaHuIo U
camM0006pa30BaHuUIO B
obnactv UMKy Ha
TPOTSDKEHUH BCeH JKM3HM;
MexaHHueCcKoe /IBIKEHHe. CcdopMHUPOBaHHOCTb
3 OTHOCHUTETBHOCT MEXaHUUECKOTO | 3KOJIOTMYeCcKoH 1 Bubmuoreka IJOK
JBwkeHus. [lepemelrieHue, KYJIBTYPBI, OCO3HaHUe https://m.edsoo.ru/ff0c3508
CKOPOCTB, YCKOpeHHe ry00abHOrO  XapakTrepa
4 PaBHOMepHOe TpsiMo/IMHetHOe PKOJIOTHYeCKHX npobriem; Bubmmoteka IJOK
JIBIDKEHUE TUIAHMPOBAHIE " ! https://m.edsoo.1u/ff0c3620
OCyIIeCTB/IeHHE
5 PaBHOyCKOpeHHOe NpsSIMOJIMHeNHOoe JeHCTBHI B OKpy’KaroIL|eit 1 Bubmuoteka [JOK
JIBIDKEHVe CpeZie Ha OCHOBE 3HaHFS https://m.edsoo.ru/ff0c372e
6 CBo0Oo/iHOe Tia/ieHre. Y CKopeHue Ljesie YCTOHUHBOTO 1 Bubmoteka IJOK
CBOOOJHOTO MajieHust Pa3sBUTHA YE/I0BEUECTRA, https://m.edsoo.ru/ff0c39cc
7 KpuBosvHeliHOe BIKeHue. pactiiuperye oterTa 1 Bubnuoteka [JOK




[JBrKeHue MaTeprasbHON TOUKU
T10 OKPY’KHOCTH

AeATe/IbHOCTU

9KO0JIOTMUeCKOM
HarpaB/IeHHOCTU Ha
OCHOBEe MMEIOLLHXCS

3HaHUM 110 QU3VKeE;

https://m.edsoo.ru/ff0c3ada

HpI/IHL[I/IH OTHOCHUTE/IbHOCTH

Bbuboreka ITOK

Kunetnueckast sHeprus
MarepranbHOi Touku. Teopema 06

8 I'anunes. Nueprya e cucre
JIIER. pufl JIPHBIE CHCTEMDI https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBeii 3akoH HproTOHA
Macca tena. Cuna. IlpuHuun
9 CyTIepIio3uLnu cuil. BTopoii 3akoH Bbubmoteka IJOK
HeroToHa /71 MaTepuasbHOM https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpetuit 3akoH HbtoTOHa 715 bubmoreka IIOK
MaTepHa/bHBIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOT'O TSTOTEHMUSI.
11 Cuna TH)KECTEI ITepBas Bubmorexa [OK
FEP https://m.edsoo.ru/ff0c3d00
KOCMHUecKast CKOPOCThb
12 Cuna ynpyroctu. 3akoH I'yka. Bec Bubmoreka JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduieHT
13 TpeHusi. Cuiia CONpOTUB/IEHUS NIPU Bubmoteka IJOK
JBIDKEHUU Tejla B )KUJKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
3CTeTUYeCKoe
INocTynaresnsHOe U BpaljaTeIbHOe
R OTHOIIIeHHUe K MUDY,
JIBIDKeHHe abCOJTFOTHO TBEP/IOTO
BKJ/TFOYasl 3CTETUKY bubmoteka ITOK
14 Tesia. MomeHT cuibl. Ilnevo cunsl.
. HAy4YHOT'O TBOPUECTBa, https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBeCHsl TBEPZOTO .
TIpUCYILero Gu3nuecKoi
Tesa
Hayke
VmrysibC MaTepranbHOM TOUKH,
15 CUCTeMbl MaTepyasbHbIX TOUEK. Bubmuoteka [JOK
WMy sibC crstbl. 3aKOH COXpaHeHuUsI https://m.edsoo.ru/ff0c43d6
UMITy/Ibca. PeakTUBHOe /IBIDKEHNE
16 PaboTa ¥ MOLJHOCTb CHJIBI. Bubmmoreka JOK

https://m.edsoo.ru/ff0c4502




W3MEHEeHUH KUHETUUEeCKONH SHepruu

17

[ToTeHumanbHas sHeprusl.
IToTennanpHas SHeprus yrnpyro
JedopMUPOBaHHOU TIPYKUHBI.
IoreHnanbHas 3Heprus Teja
BO/IM3H [TOBEPXHOCTH 3eMJIH

18

[ToTenuuaneHbIe U
HernoTeHLWa/IbHbIe CU/bl. CBA3b
pabOThI HETIOTEHIIUATBLHBIX CH C
r3MeHeHHeM MeXaHUYeCKOn
SHEepPruy CUCTeMbI Tejl. 3aKOH
COXpaHeHUsI MeXaHUueCKou
9HEepruu

19

JlabopaTtopHasi paboTa
«HccneoBanue cBsizu paboThl
CHJIBI C U3MEeHEeHHEeM
MeXaHHYeCKOH IHepruu Tejia Ha
npuMepe pPacTsDKeHUst
Pe3HHOBOrO KIyTa»

TOTOBHOCTb BECTU
COBMECTHYIO
JieATe/IbHOCTD B
HHTepecax
rPaKJAHCKOTO

00111ecTBa, yuacTBOBAaTh

B CAMOYTPaB/IEHUH B
obpa3oBaTe/ibHON
OpraHu3aluu

Bbubnoreka IIOK
https://m.edsoo.ru/ff0c461a

bubmoteka ITOK
https://m.edsoo.ru/ff0c478c

20

KoHTposeHasi pabota 1o Teme
«Kunemaruka. [ITuHamuka. 3aKOHbI
COXpaHeHUsI B MeXaHUKe»

bubnorteka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€ T10JI0XKEeHUS
MOJIEKY/ISIPHO-KMHETUUe CKON
Teopuu. BpoyHOBCKOe ABM>XeHUe.

Tscppy3us

22

Xapakrep JBUKEHHUs U
B3aMMO/IeMiCTBUS YaCTUL] BelljecTBa.
Mogenu cTpoeHus rasos,
JKUJKOCTel U TBEPABIX TeJl

23

Macca mornekyJ1. Koiuyectso
BeljecTBa. IlocrossHHass ABorazgpo

®dopmurpoBatb
KOMMYHWKaTUBHYHO
KynbTypy, passutue
yMeHus obLaTtbea 1
CoTpyAHWYaTh,

Bubmoteka JOK
https://m.edsoo.ru/ff0c4dc2

24

TernuoBoe paBHOBecue.
Temneparypa 1 e€ usmepeHue.
[Mxana Temnieparyp Llenscus




WpeanbHblii ra3 B MKT. OcHoBHOe

Bbubmoreka IIOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcomoTHas TeMrepaTypa Kak
Mepa cpefiHeli KUHeTUYeCKOU
26 BHEIBD FI/I[I)/I ABI/I)KEHI/IH MOJIeKYJI Bubmiorexa LIOK
prmt A Y- https://m.edsoo.ru/ff0c511e
YpaBHeHue MeH/ienieeBa-
Krnanetipona
27 3akoH [lanbToHa. ['a30BbIe 3aKOHBI
PassuBaTb BoNeBYytO
perynauuio noseaeHus
W NeATeNbHOCTH,
JlabopaTtopHas paboTa HaBbIKU
)8 «MccnenoBanye 3aBUCUMOCTH OpraH13aLmm u
Me>K/y rapamMmeTpaMH COCTOSTHHS OCYLLECTBIEHNS
paspekeHHOro rasa» COTPYAHWYECTBA C
nejaroramu,
CBEPCTHUKaMMU
29 W3onporjecce! B ueansHOM rase U bubmoteka ITOK
ux rpadryeckoe mpe/CTaBIeHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 sHeprus
TepMOJWHAMHUYeCKON CHCTeMbI U
30 CrIOCO0BI €€ U3MeHeHHUsl. Bubmoreka JOK
KonuuecTBo TenmoThl U pabota. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs1 sHeprus
0/JHOAaTOMHOT'0 HJiea/lbHOro rasa
bubmoteka ITOK
31 Bugpl Terionepesaun
A PeA https://m.edsoo.ru/ff0c5c36
Y jenbHas TeMnI0éMKOCTh
3 BeljecTBa. Ko/MuecTBO TerioThbl Bubmoteka IJOK
TIpH Teruionepeaue. ArabaTHbIHA https://m.edsoo.ru/ff0c5c36
rpoiecc
33 IepBblIii 3aKOH TEPMOAMHAMUKH U Bbubmoteka IJOK
ero NpUMeHeHHe K U30TpoLieccaM https://m.edsoo.ru/ff0c5efc
Heob6paTMoCTh ITpo1jeccoB B
P N POR Bubmoteka IJOK
34 npupoie. Bropoii 3akoH

TepMOJUHAMHKU

https://m.edsoo.1u/ff0c6230




35 IMpuntmn gevicteus u KI1 Bbubmoreka IIOK
TEeTUIOBOW MalllvHbI https://m.edsoo.ru/ff0c600a
36 Dukn Kapro u ero KII[T
dopmuposaHue
3CTEeTUUeCKOro
JKosioruyeckue mpobiemMbl OTHOLUEHIA K MDY,
37 BKJTFOUast 3CTETUKY
TeTUIO3HePreTUKU
HAy4YHOT'O TBOPUECTBa,
MIpUCyILero Gpu3nuecKoi
Hayke
0606 i
38 MOOJILequHJ)I?H}IIAaZIg:mKa OcHoBBI Bubworexa LIOK
« .
YIAP https://m.edsoo.ru/ff0c6938
TepMO/IMHAMUKU»
K 6
39 D(;II:)THP;MJ’II:ULE; (1());:141(; Tg\zzOBbI BuGmiorexa LIOK
« .
YIEp https://m.edsoo.ru/ff0c6a50
TEePMOIUTHAMUKI»
40 [Tapoo6pa3oBanue u KoHzeHcalwst. | PopmupoBaHue bubnoreka IIOK
Vcnapenvie u kureHue LUE€HHOCTHOro https://m.edsoo.ru/ff0c63b6
OTHOLLUEHUA K
" A6aCOﬂ§)CTHaHOZ OTH;)CII_/IIZEIIBH:ﬂ _ | 3n0poBbIo Bu6miorexa LIOK
BJIQ’KHOCTh B Xa. BILL[eHHBIM
w o 3A0POBOMY https://m.edsoo.ru/ff0c64d8
nap o06pasy X13HH
Teépaoe Teso. KpucTaniiueckue 1 q)gpM”pOBaTb y
obyyaroLmnxca ymeHus
amopdHbIe Tera. AHA30TPONUS
4 CBO;S;B KOHCTALIOR )KHP e OpWEHTUPOBATLCA B Bubmoreka LIOK
P - AR HOBOW coLManbHoOM https://m.edsoo.ru/ff0c65f0
KpucTtasuibl. CoBpeMeHHbIe c .
peane;
MaTepHaJIbl
I .
| Yaemsan rennora rasner Brmiorera LIOK
A ’ https://m.edsoo.ru/ff0c6708
Cy6mmarust
Bbubmoreka IIOK
44 N 6
PABHEHHE TErUIoBOro hanasca https://m.edsoo.ru/ff0c6820
3 .
45 BJ:ZEPEii:z; e;; s. [lBa BUuzia Bubworexa LIOK
P Dz, A https://m.edsoo.ru/ff0c6bcc
3/IEKTPUUECKHX 3apsifioB
46 IIpoBOAHUKY, JU3IEKTPUKU U dopmupoBatb Bbubnoreka IIOK




TIOJTyTIPOBOJJHUKH. 3aKOH
COXpaHeHWUsI 27IEKTPUYeCKOro
3apsifia

BzanmogefictBre 3apsiioB. 3aKOH

NONOX1TEeNbHyto A —
KOHLenuuto,
CNoCoBHOCTb OTKPLITO
BblpaXaTtb U
oTCTamBaTb CBOO

https://m.edsoo.ru/ff0c6bcc

Bubmoteka IJOK

47 Kynona. Toueunsrit
Y N HPaBCTBEHHO https://m.edsoo.ru/ff0c6ce4
3JIEKTPUYECKHWHU 3apsaf onpasAaHHy
) No3uLu1Io, NPOABNATL
HanpspkEHHOCTD 3/1eKTPUUECKOTO KDUTUUHOCTb K
48 nojd. [Tpuniun cynegnoanum/l COBCTBEHHbLIM bubmuoteka IJOK
BHEKTpI/I.‘.«IECKI/IX nosielt. JInHum HaMEPEHMAM, MbICTIAM https://m.edsoo.ru/ff0c6df2
HaTPSDKEHHOCTH
AMPDKEHHOC U NOCTYMNKam
PaboTa cum 371eKTpOCTaTUYeCKOro
49 I pP Bubmmoteka IJOK
niosst. IToreHuman. Pa3HocThb
i https://m.edsoo.ru/ff0c6£f00
TIOTEHI[1AJIOB
ITpOBOIHUKY U JUITIEKTPUKH B
50 Posoa ‘ P bubmoreka IIOK
3JIeKTPOCTaTHUECKOM TIOJIe.
P https://m.edsoo.ru/ff0c7018
[vanekTpuueckast IPOHULIAEMOCTh
Bbubmoteka IJOK
51 DJieKTpoéMKocTb. KoHzleHcaTo
P A P https://m.edsoo.qu/ff0c7126
ONeKTPOEMKOCTD TJIOCKOTO
59 P 3 Bbubmoteka ITOK
KOHJIeHCaTopa. JHeprus
A P P https://m.edsoo.ru/ff0c72c0
3apsDKEHHOT0 KOH/IeHCcaTopa
dopmmpoBaTb
" KOMMYHHUKaTUBHYHO
JlabopaTopHast pabota "3mMepeHHe y y
53 i " KynbTypy, passutue
3/IeKTPOEMKOCTU KOHZEHCAaTopa yMeHHA 0BLIATLCA U
COTpyAHUYaTb
[TpuHUMN JeliCTBUS U TIPUMeHeHre
KOH/IEHCaTOPOB, KOMMPOBATLHOTO
54 anrapara, CTPyMHOr0 TpUHTepa.
OneKkTpocTaTUyecKast 3aluTa.
3asemsieHre 31eKTporpuoopoB
D/eKTpUUEeCKHi TOK, YCIOBUS €To
cyuiecTBoBaHusi. [10CTOSIHHBIN TOK.
55 Cuna toka. HanpsbkeHue.

Conpotusienve. 3akoH OMa a1
ydJacTKa Liel1




BocnutaHue

[MocnesoBaTebHOe, MapaiesbHOe, | rPaX4aHCTBEHHOCTH,
CMeLllaHHOe coeiHeHue naTpmotuamMa, Enb/morexa [IOK
56 MPOBOJHUKOB. JlabopaTopHast yBaXEHUWA K npasam,
paBoTa «M3yueHue CMeIAHHOTo cBo6oaaM u https://m.edsoo.ru/ff0c74f0
COe/IUHEHHUS PE3UCTOPOB» 06:13aHHOCTAM
yenoseKka
PaboTa 1 MOIIHOCTb
57 JIeKTPUUECKOr0 TOKa. 3aKOH BuGmiorexa LIOK
https://m.edsoo.ru/ff0c7838
Ixoysnsa-Jlenya
3akoH OMa /iJ1s1 TIOJTHOM
(3aMKHYTOI) 3/1eKTPHUUECKOM L[eTIH.
58 Koportkoe 3ambikanue. Bubmoreka LJOK
JlabopartopHas pabota «/3MepeHue https://m.edsoo.ru/ff0c7ae0
3/ C ucTouHrKa TOKa U ero
BHYTPEHHETO COTIPOTHBIIEHUSI»
OneKTpOHHast MPOBOIUMOCTb
TBEP/BIX METAJL/IOB. 3aBUCUMOCTb
59 COTPOTHBJIEHUS] METAJVIOB OT
TeMIlepaTypal.
CBepxnpoBOJAUMOCTb
DneKTpUYeCKUi TOK B BaKyyMe.
60 CBotlicTBa 3/IEKTPOHHBIX MYYKOB
[MonynpoBoAHKKH, X cobCTBeHHast | PasBuMBaTh HABbIKM
61 Y NIpUMeCHas IIPOBOJUMOCTb. pe(VDﬂeKCVVI BHbIX Bubmoreka LJOK
CBOICTBa p—N-TIepexoza. ASNCTBNK; LIEHHOCTHbIS https://m.edsoo.ru/ff0c84ae
[To/ynpOBOJHUKOBBIE TPHUOOPHI yCTaHOBKH
= BOCMUTAHMA U
OrekTpuvecKuii TOK B PaCTBOPaX M | copyanusaumm
62 pacriiaBax 3/1€KTPOJIUTOB. POCCUMCKMX Bubmioreka [JOK
OneKTponuTUYeCKast AUCCOLUAINS. | LUKOSbHUKOB https://m.edsoo.ru/ff0c82ba
D/eKTpoInu3 coaepxaHuem
DJIEKTPUYECKUH TOK B rasax. AyXOBHO-
CaMocTosITeTbHBIN U HPaBCTBEHHOTO Bubmoteka ITOK
63 N pasBnTHA .
HeCaMOCTOSITe/TbHBIN pa3psif,. https://m.edsoo.ru/ff0c84ae
Monnus. ITnasma
64 OnekTpuueckuie NpubopsI U Bubmmoteka IJOK

YCTPOMCTBA U UX MTPaKTHUeCKoe

https://m.edsoo.ru/ff0c86fc




npuMeHeHue. [TpaBuia TeXHUKU
Ge3omacHocTH

65 O060061aroIHit ypoK 1 bubroteka ITOK
«3JNeKTpoUHAMUKa» https://m.edsoo.ru/ff0c88be
KoHnrposnbHast pabora 1o teme

66 «DnekTpocTaTka. [ToCTOSHHBIN 1 1 Bubmoreka LJOK
371eKTpUYeCcKuil ToK. TOKU B https://m.edsoo.qu/ff0c8a8a
Pa3IMUHBIX CpeJax»
P % .K

B N
%') Y https://m.edsoo.ru/ff0c8c56

DeKTPOAUHAMUKA

68 Pe3epeHbIil ypok. O600IaroIImi 1 Bbubmoreka IIOK

ypok 1o TeMam 10 Kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

IMPOI'PAMME

TeéMadTU4yeckKoe 1/iaHupoBaHue, B TOM YHC/I€ C YYETOM paﬁoqeﬁ nporpamMmbl BOCITUTAHUA C YKA3dHHUEM KO/IMYECTBA YdCOB, OTBOJUMbLIX Hd 0CBO€HHE Ka)K,l[Oﬁ TeMBbI.

11 KJ/TIACC
Peanu3anus paboueii Koutpo
Ne WHE P P IIpakTin J/1eKTpoHHBIE IU(ppPOBHIE
Tema ypoka NporpaMMbl BOCIIUTAHHUSA JIbHbIE
n/m Bcero yeckue paboTnl obpa3oBaTe/bHbIE Pecypchl
paboTsI
TTocTosIHHBIE MArHUTBI U UX
B3auMo/elicTBre. MarHutHoe
1 roje B’E(:KTO MAarHUTHOM 1 BuGmorexa LIOK
' P . https://m.edsoo.ru/ff0c9778
VHAYKIWA. JIMHUY MarHUTHON
VHAYKIUA
MarsuTHOe rofte ipoBoHMKa | COPMUPOBATE y 0GyuaroI X Cst
¢ TokoM. OmeIT IpcTesa. YMEHHA OPHEHTHPOBATRCAH B bubmoteka ITOK
2 . HOBOM COLMa/IbHOU 1
BsaumogeticTBre cpere; https://m.edsoo.ru/ff0c98fe
TIPOBOJJHUKOB C TOKOM
JTabopatopHas paboTa
3 "3 zEHI/IlZ MaF[:IHTHOFO noJis 1 1 Bubmiorexa [IOK
«
y https://m.edsoo.ru/ff0c98fe
KaTyLLIK{ C TOKOM»
4 HelicTBHe MarHUTHOTO TIOJISk Bocrutanue Tpysotoous, 1 1 Bbubmoteka ITOK




Ha IIPOBOJHUK € TOKOM. Cuiia
Awmnepa. JlaboparopHas
pabota «VMccnenoBanue
JleliCTBUS TTIOCTOSTHHOTO
MarHMuTa Ha PaMKy C TOKOM»

TBOPUYECKOI'0 OTHOIIIEHUA K

yU€eHuto, TpyAy,
JKU3HHU.

https://m.edsoo.ru/ff0c9acO

[lelicTBYe MarHUTHOTO TOJISA
Ha JBIKYIIYIOCS

5 bubmoteka IJOK
3apKEHHYIO aCTHLYy. Cifla https://m.edsoo.ru/ff0c9df4
Jlopenija. PaboTa cubl
JlopeHnja
DneKTpoMarHuTHas BocrvTaHue LIeHHOCTHOTO
nHAyKLus. [1oTok BekTOpa OTHOLIEHUS K IIPUPO/E,
MarHuTHOM uHAyKumm. DJIC | OKPY’atolei cpeze

6 (9KO/OrMYecKoe BOCTIMTAHNE).
WHJYKLUU. 3aKOH
3/IeKTPOMarHUTHON WHAYKLMH
®dapapes
JIabopaTopHasi paboTa

7 «WccnenoBaHue siBeHUs Bbubmmoteka IJOK
3/1eKTPOMarHUTHOM https://m.edsoo.ru/ff0cal50
HUHIYKOAN»
MHAyKTUBHOCTE. fIB/IeHHe @®opMupoBaHye LJeHHOCTHOIO
camonHayKiwu, 3/1C OTHOIIIEHHUS K 3710POBBIO U

8 CaMOMH/IyKLIMU. DHeprus 3/10poBOMYy Bubmoteka LIOK
MarHMATHOTO TIOJISE KaTYIIKH C 36;; 'E:’gc}:lfgﬁ;po%e https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOe tusmaeckoe, 310poBbe
Tosie coLanbHoe (370pOBbe UIeHOB
TexHuueckue yCTpoicTBa U CeéMBbH U LIKOIBHOI'0
1X TIpUMeHeHwMe: TIOCTOsIHHble | KO/VIEKTHBA), aKTHBHbIN,

9 MarHuTbI, 37IEKTPOMArHUTHI, 380pOBLI 06pa3 K13HM.
3/IeKTPO/BUTATETb,
YCKOPUTE/IN 37IeMeHTapHbIX
YacTull, UHAYKLHOHHAs T1eUb
O6o061aronmii ypok

10 «MarHuTHoe TioJie. Bubnuoteka [JOK
JeKTpOMarHuTHast https://m.edsoo.ru/ff0cab82
HUHIYKLOYSA»

11 KoHTponbHast paboTa o Teme PasBuBarh BO/IeBYIO Bubmuoteka [JOK




«MarsuTHoe mnoJie.
DJIeKTpOMarHuTHast
VHAYKLS»

12

CB00O0/IHbIE MEXAaHUUECKHE
Kojiebanus. ['apMOHHYecKue
KosiebaHusA. Y paBHeHue
rapMOHMYeCKHUX KOJieOaHHH.
IIpeBparjenre sHeprun

PETYJISLIUIO TIOBeJIeHUs U
JlesITeTbHOCTU

https://m.edsoo.ru/ff0cad58

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

13

JIabopaTopHasi paboTa
«HWccnenoBaHue 3aBUCUMOCTU
Mepuojia MajbiX KojaebaHuit
rpy3a Ha HATH OT JJIMHBI HUTH
Y Macchbl rpy3a»

14

KosnebaTenbHbIl KOHTYDP.
CBoboHbIe
3/1eKTPOMarHUTHbIE
Kosie0aHUs B UlealbHOM
KosiebaTesTbHOM KOHTYDE.
AHanorus Mexxay
MeXaHUYeCKUMU U
3/1eKTPOMarHUTHBIMU
KosiebaHUsAMU

Bbubmuoteka IJOK
https://m.edsoo.qu/ff0cb820

15

®opmysia TomcoHa. 3aKoH
COXpaHEeHHUs SHepIyu B
u/ieanLHOM KojiebaTe/TbHOM
KOHTYype

16

IIpencraBnenue o
3aTyXarLIX KomebaHusX.
BoIHyXeHHbIE
MexaHUUuecKre KoiebaHusl.
Pe3sonaHc. BreiHyK/leHHbIe
3/IeKTPOMarHUTHbIE
KoJiebaHust

Bocrnivranuve 11eHHOCTHOTO
OTHOLLIEHUS K [IPUPOJe,
OKpYyJKaroLeil cpesie
(sK0J/I0TMYeCcKOe BOCTIMTaHUe

Bubmoteka IJOK
https://m.edsoo.ru/ff0cb9c4

bubnoreka IIOK
https://m.edsoo.1u/ff0cbb86

17

[lepemMeHHBI TOK.
CuHycouanbHbIN
repeMeHHbIH TOK. MOIITHOCTD
repeMeHHOTr0 TOKa.

Bbuboreka ITOK
https://m.edsoo.ru/ff0cbd34




AMIUIMTYjHOE 1
JleicTBytol1lee 3HaueHUe CHJIbI
TOKa Y1 HarpsiKeHust

TpaHcdopmarop.
TTpou3BOACTBO, Iepeaua u

18 norpeb/ieHue 31eKTPUUECKOM
SHepruu
YcTpoiicTBo U TipakTHUeckoe | BocrraHue Tpyzmooous,
IIpUMeHeHHe 3/IeKTpuyeckoro | TBOPUECKOr'o OTHOLIEHUS K
bubmoteka ITOK
19 3BOHKa, FeHepaTopa YEHHUIO, TPYAY,
o )KU3HU https://m.edsoo.ru/ff0cc324
TepeMeHHOTr0 TOKa, TMHUM
J7IeKTpoIiepesiad
DKoJIOTUYecKre PUCKU NpU
TIPOU3BO/ICTBE
20 3/1eKTpo3Hepruu. Kynbtypa
WICTI0/Tb30BaHUS
3/IeKTPO3HEPIYU B
TIOBCEe/IHEBHOW JKHU3HU
MexaHnueckuie BOJHbI,
YCJIOBHSI PaCTIpOCTPAHEHMSI.
71 ITepuog. CxopocTb Bubnuoteka [JOK
pacripoCTpaHeH!s U [IuHa https://m.edsoo.ru/ff0cca54
Bo/HBL. IlonepeuHsle u
TIPO/0/IbHBIE BOJTHBI
Bocruranue Tpyzontobus,
’ iBYK- CkopocTb 3ByKa. TBOPYECKOT'0 OTHOIIEHUS K BuGmiorexa IJOK
POMKOCTE 3Byka. BhicoTa YHEHHIO, TPYAY, https://m.edsoo.ru/ff0cccOc
ToHa. TeMOp 3ByKa JKU3HH.
D/eKTpOMarHuTHbIe BOJHBI, VIHTepecC K pa3/MuHbIM cepam
23 WX CBOKCTBA U CKOPOCTb. NpoecCOHaNbHOMN Bubmuoreka JOK
[Tkana 3MeKTpOMarHUTHBIX JeATe/IbHOCTH, B TOM UuC/ie https://m.edsoo.ru/ffOccfe0
BOJIH CBSI3aHHBIM C GU3UKOH 1
24 e — TeXHWKOH, yMeHHe COBepIIaTh

TeneBUieHus. Pasputue
cpefCTB CBsi3u. Paguosokanus

0CO3HaHHEBIH BBIOOD OyayILeit
rpodheccuy U peam30BhIBaTh
COOCTBEHHbIE KU3HEHHbIE
TUTaHBI;




TOTOBHOCTB M CIIOCOGHOCTE K
06pa3oBaHUIO U
camoobpa3oBaHuto B 06/1acTi
(GU3MKY Ha TIPOTSDKEHUU BCEH
JKU3HU

KonrposnbHas pabota

Bubmoteka IJOK

25
«KonebaHus ¥ BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonvHeitHOe
aCrpoCTpaHeHUe CBeTa B
26 pacripoctp . bubmoteka ITOK
OJJTHOPO/THOM cpefie.
AHOPOA N pea https://m.edsoo.ru/ff0cd350
ToueuHbIli KICTOUHHUK CBETA.
JIyu cBeta
OtpakeHue cBeTa. 3aKOHbI
57 OTpa)XeHHUs CBeTa. Bubmoteka IJOK
IMocTpoeHue u306paXkeHui B https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKaJie
ITpenomnenue cBeta. [TomHoe | dopMHpOBaTh y 00yYarOIUXCS
78 BHYTDeHHee OTpa)kKeHue. yMeHMs OpUeHTUPOBaThCA B Bubmoteka IJOK
TIpejenbHbIA Yro/ IoIHoro HOBOM COLMa/IbHOU https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHHsI cpeae
JlabopaTopHas paboTa Pa3BuBaThH BOJIEBYIO
paropHa p ¥ bubmoteka ITOK
29 «VI3MepeHue IOKa3aresist PEryJIALMIO NOBEEHNA 1
eATeNLHOCTI. HABBIKH https://m.edsoo.ru/ff0cd67a
Tpe/IOM/IEHHS CTEK/Ia» AeAT )
OpraHU3al[uM U OCYIL[eCTBIEHUS
JIun3el. [TocTpoenne
. COTpPY/JHUYECTBA C [e/laroramu, c
30 M300pa’keHHH B JUII/IH3e. CBePCTHUKAMM bubnuoteka LIOK
dopMyria TOHKOU JIUH3BL https://m.edsoo.ru/ffOcddle
YBennueHve MH3bI
JTabopaTopHasi paboTa
31 «HccnefioBaHre CBOUCTB
1300pa)keHul B IMH3aX»
Hucnepcus cBeta. CnoXHBIN
cocras besnoro cBeta. LIBeT.
32 JIabopaTopHasi paboTa
«HabmoaeHue aucnepcuu
cBeTa»
Nurtepdepennys ceeta. BocrntaHre HpaBCTBEHHBIX
33 pdepery P Bubmoreka LIOK

Hudpakius cBeTa.




udpakuyoHHas pemméTka

IlorepeyHOCTH CBETOBBIX

UYBCTB U 3TUUECKOT'O CO3HAHHA

https://m.edsoo.ru/ff0ced22

bubmmoteka IJOK

34
BosH. [Tonsspu3auus cBeta https://m.edsoo.ru/ff0cf02e
Onruueckvie TprubOpPHI U

35 YCTPOMNCTBA U YCIOBUS UX
6e30MacHOr0 NPUMEHEeHHSsT
I'paHULIBI TPUMEHUMOCTH

36 KJ/IaCCUYeCKOM MeXaHUKH. Bbubmoreka IIOK
[MocTynaThl criel{UaIbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
OTHOCUTENLHOCTD Pa3BuBaTh HaBLIKU

37 O/JHOBPEMEHHOCTH. pedIeKCUBHBIX /IeHCTBH; Bubmmoreka [JOK
3ame//ieHle BpeMeHH U HEHHOCTHBIE yCTAHOBKY https://m.edsoo.ru/ff0cfa42

BOCITUTAHUSI ¥ COLIMATU3ALIIH
COKpAIIleHUE JIJTUHBI .

POCCHUICKUX HIKOJIbHUKOB
DHeprusi ¥ UMITYJIbC

38 PEJIITUBUCTCKON YaCTHUIbI. Bbubmoreka IIOK
CB#13b MaCChl C 3Hepruel u https://m.edsoo.ru/ff0cfc68
HMITyJ/IbCOM. JHEprusi MOKOst
KoHTponbHasi paboTa

39 «OnTuka. OCHOBBI Bbubmoteka IJOK
CreLMaIbHON Teopyr https://m.edsoo.ru/ff0cf6f0
OTHOCHUTE/ILHOCTH»

40 ®oronsl. Popmyia [lnanka. Bubmuoteka [JOK
DHeprust ¥ UMITyJ/IbC GOTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U UCC/IeflOBaHKE

41 ¢)0T£3(1)¢)eKTa OHL/:ILTLI A.T BuGmorexa LIOK

’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb! poTo3ddekrTa.

42 YpaBHeHUe JUHILITeHA AJIS Bbubmmoteka IJOK
¢doroaddekra. «KpacHas https://m.edsoo.qu/ff0d015e
rpanuia» GoTtoaddekTa

apsieHue cegera. OnbIThl 1.
43 ﬁ JlebeneBa. XuMUueCckoe BuGmorexa LIOK
. AcBa. https://m.edsoo.ru/ff0d04a6
ZleiicTBUe CBeTa
44 TexHuuecKue yCTpoHcTBa U ®opMupoBaHue [JeHHOCTHOIO

IpaKTU4YeCKOoe IMpruMeHeHune:

OTHOIIIeHUA K 310POBbBIO U




(dboTo31eMeHT, HOTOAATUMK,
comnHeuHast 6arapes,
CBETOJMO]

3/10pPOBOMY
06pasy >Ku3HU

Pemrenvie 3a44d4 I10 TeMe

Bubmoteka ITOK

45 JneMeHTbI KBAaHTOBOU
« https://m.edsoo.ru/ff0d0302
OITTUKU»

Mogens atoma ToMcOHa.

46 OnbiTe! Pe3epdopza mo buboreka ITOK
pacCessHUIO (-YaCTHLI. https://m.edsoo.ru/ff0d091a
[InanerapHast Mojenb aTomMa

Bocriuranue Tpyaostobus,
Y P y » TOYAY: https://m.edsoo.ru/ff0dOafa
YKU3HU.
W3nyuenue u norolexHye

48 (hoTOHOB MpH TIepexo/ie aToMa bubmoreka IIOK
C OJTHOTO YPOBHSI 3HEPTHU Ha https://m.edsoo.ru/ff0d0Oafa
Zpyroi. Buzb! ciekTpoB
BosiHOBbBIE CBOMCTBA YaCTHLI.

Bonnel ge Bpoiins.
49 Ko c'q P O-BOHOBO bubmoteka ITOK
Ty CKY/ISIPHO-BOJTHOBOM
PIYCKYIAp https://m.edsoo.ru/ff0d0ca8
JAyamsM. CrIOHTaHHOe U
BBIHY K/IEHHOE M3/TyueHre
OTKpbITHE PagHOAKTHBHOCTH. | DOCTMTaHHE LIeHHOCTHOTO
OmnbiTel Pe3epdopza mo OTHOLIEHIH K IPUPOAE, bubmoteka IJOK

>0 ORPYIRAIOLIEH CpeAs https://m.edsoo.ru/ff0d0fd2
oripeZie/IeHHI0 COCTaBa (5KO/OTHYECKO® BOCTHTAHHE). ttps://m.edsoo.ru
PaJM0aKTHBHOTO U3TyUeHHsI
CaoticTBa anbda-, beta-,

51 ramMMa-u3nyueHus. Bivsiaue
PaJM0aKTHBHOCTY Ha KUBbIE
OpraHU3MBI
OTKpBITHE IPOTOHA U

etitpoHa. M3oTorsl. Anbga-
HEHTPOH TOr! N e Bbubmmoteka IJOK

52 pacnag. J/1eKTPOHHbBIN U

MO3UTPOHHBIN GeTa-pacma.
I'aMMa-u3yueHme

https://m.edsoo.ru/ff0d1162




53

DHeprus CBsI3N HyK/IOHOB B
szpe. SlnepHble peakUu.
SnepHbIit peakTop.
IIpo6iemebl, TIepCIeKTUBHI,
9KOJIOTUUECKHe aCIeKThI
si/lePHO SHEpPreTHKH

Bocriuranue 11leHHOCTHOTO
OTHOLLIEHHsI K TIPUPO/IE,
OKpY>KarolIlei cpezie
(3K0JI0THYEeCKO€e BOCTIMTAHME).

Bubmoteka ITOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YaCTULIbL.
OTKpbITHE NO3UTPOHA.
MeTtozp! Hab/FO/IEHUS U
pervcTparyy 371eMeHTapHbIX
yactuy. «DyHaMeHTanbHble
B3aumogeiicTeus. EquHCTBO
(br3rueCcKoi KapTUHBI MUpa»

Bocrniuranue
IPaXK[IAHCTBEHHOCTH,
MaTpUOTH3MA, YBAXKEHUS K
rpaBam,

cB00OZIAM 1 00513aHHOCTSAM
yeIoBeKa.

Bbubmmoteka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31HOTO Heba.
Co3Be3pus, sipKre 3BE37bl,
TJIaHeTHI, UX BUJUMOE
nBwkenue. ConHevHas
cucreMa

56

Counue. ConmHeyHast
aKTMBHOCTb. ICTOUHUK
sHeprum ComnHIla U 3BE3]

57

Mneunsrii [IyTs — Hata
l'anakTuka. [TonoxxkeHne u
JApwxeHue ComnHIla B
l'anakTtyke. ["'anakTuku.
UépHble AbIPHI B ipax
razakTHK

58

3BEé3/1bl, UX OCHOBHBbIE
XapaKTepUCTUKU. 3BE3/1bl
TJIaBHOU
MOC/Ie/l0BaTeIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3].
CoBpeMeHHbIe
TIpeJiCTaB/IeHus] O
MIPOUCXOKIEHUU U IBOJIFOLIUU
CosHila ¥ 3BE3],

BocrvTaHre HpaBCTBEHHBIX
YYBCTB U 3TUYECKOTO CO3HAHWSI.
IleHHOCTH: HPaBCTBEHHBIN
BBbIOOD; CMBIC/T KW3HHY;
CTIpaBe/lJINBOCTE;
MUJIOCEpPANE; YeCTh;
IOCTOMHCTBO; JTF000BE;
MoYMTaHUe pojuTesielt; 3ab6ota
0 CTapILUX W MIIaZIINX;
cBo0OO/Ia COBECTHU U
BEPOUCIIOBe/IaHMSsI.




59

BcenenHas. Pa3beranve
ranakTuk. Teopust bonbiioro
B3pbIBa. PeslukToBOE
n3nyuyeHve. MeraranakTuka

60

HepermieHHbie po0/ieMsl
aCTPOHOMHUU

61

KoHTponbHasi paboTa
«3DeMeHTBI aCTPOHOMUH U
acTpodr3UKI»

62

O6ob6maroruii ypok. Posb
(bU3UKM ¥ aCTPOHOMUH B
SKOHOMHYECKOM,
TeXHOJIOTNUeCKOH,
COLMAJIbHOU 1 3TUUECKOM
cdepax aesTeNbHOCTH
yesioBeKa

63

O6o6maronmii ypok. Posns
MeCTO (U3UKH U aCTPOHOMUU
B COBpEMEHHOW Hay4HOI
KapTHHe MUpa

64

O6o6maroruii ypok. Posb
(usnyeckoil Teopun B
(dhopmMupoBaHUH
Tpe/iCTaBIeHUH O
(bu3ruecKoil KapTHUHEe MUpa

65

O6o6maronuii ypok. Mecto
(r3ryecKoit KapTUHBI MUPa B
0011]eM psiZly COBpPEMEHHBIX
€CTeCTBEHHO-HAyUYHBIX
TIpe/iCTaB/IeHUH 0 IpUpoje

66

Pe3epBHbIit ypoK. MarHuTHOe
rosie. /eKTPOMarHUTHast
WUHIYKLUS

67

Pe3epBHbIit ypok. OnTHKA.
OCHOBEI CreLjansHOM Teopyun
OTHOCHTE/IbHOCTH



https://sferum-russia.ru/
https://myschool.edu.ru/
https://consortium.irooo.ru/

Pe3epHelii ypok. KBaHTOBas

bubmoteka ITOK

68 C! 1
(u3uKa. DIeMeHTLI https://m.edsoo.ru/ff0d1784
aCTPOHOMUU U aCTPOPU3UKU
OBIJEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME
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