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[Iporpamma oOrmieo0Opa3oBarenbHOM y4eOHON JTUCHHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCyIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJAApTa CpeIHEero oomero odpa3oBaHuUs
(mpuka3z MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413, npuka3 MunoOpnayku Poccun ot 29
nexadps 2014 r. Ne 1645) u yueGHOro 11aHa B mpeaenax mporpaMMbl IOATOTOBKH  CHCIIHATUCTOB
cpenHero 3BeHa mno crneuuansHoctd  08.02.09 MoHTax, Hajlagka W IKCIUTyaTalus
AIIEKTPOOOOPYIOBAHUS IPOMBIIIJICHHBIX U TPAXKIAHCKUX 37aHUH.
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BHGKTpOHHaH BEpCuUs IIporpaMMbl HAXOAUTCA B METOAUYECKOM KaOHHeTe



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6mieoOpa3zoBaTenbHON yueOHOW aucuUIUMHBl «Du3nKa» npeaHa3sHadeHa yis
u3yueHus: (QU3MKH B MPO(ECCHOHAIBHBIX  00pa30BaTENbHBIX  OPraHU3aIMsIX  CPETHETO
npoeccHOHaNBbHOrO 00pa30BaHUs, pEATU3yIOUINX O00pa30BaTENbHYI0 MPOTPAMMYy CPETHETO
oOmiero oOpazoBaHMsI B TpeeiaX OCBOCHHS OCHOBHOH MpodeccCHOHATFHONH 00pa3oBaTeabHOM
nporpammel CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO 0OLIETO OOpa3oBaHHS IPH TOATOTOBKE
CHEIHAIMCTOB cpenHero 3BeHa no crenuanbHocTu 08.02.09 MonTax, Hanajaka M SKCIUTyaTalus
AIIEKTPOOOOPYIOBAHNS IPOMBIIIJICHHBIX B TPAKIAHCKUX 3aHUM.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmero oOpa3oBaHHUs,
MPEIbABISIEMBIX K CTPYKTYpE, COJEPKAHHIO M PE3yJbTaTaM OCBOCHHS Y4YEOHOW IUCIMIUIMHBI
«Du3nKa», B COOTBETCTBHU C PeKOMEHMalusMH 10 OpraHU3allH IOJyYeHUs CPEIHETO OOIIEero
o0Opa3oBaHus B Ipejeraax OCBOCHUsS 00pa30BaTeNIbHBIX MPOTrpaMM CpPEAHEro MpodeccroHalIbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO oOmiero oOpazoBaHus c ydetoMm [IpumepHOil OCHOBHOI
00pa3zoBaTelIbHOM TMporpaMMbl  CpelHero oOmero oOpa3oBaHus, OJOOPEHHOM perieHueM
(dbenepanbHOrO0 y4eOHO-METOUYECKOTO 0OBEIMHEHUS TI0 00IIeMy 00pa30BaHUIO (MMPOTOKOJ OT 28
utoHs 2016 r. No2/16-3), B 00beMe 240 gacos.

Coneprxanue mporpammbl «Du3rKay HAIIPABIIEHO HA TOCTH)KEHUE CIEAYIOMINX Yeell:

® OCBOCHHE 3HaHW 0 (PyHTAMEHTANBHBIX PU3UIECKUX 3aKOHAX U TIPUHIIUIIAX, JICKANTUX B
OCHOBE COBPEMEHHOW (pU3MUecKoi KapTUHBI MHUpa; Hanbosiee BaXKHBIX OTKPBHITUSAX B
o0macTi pU3MKH, OKA3aBIINX OTPEACIISIONISe BIUSHUE Ha Pa3BUTHE TEXHUKA U
TEXHOJIOTHUH; METOJIaX HAYIHOTO TTO3HAHUS ITPHPOIBL;

e OBJIQJICHWE YMECHUSIMH IPOBOJUTH HAOIIOIEHHSI, TUTAHUPOBATH U BBIMTOJHATH SKCIIEPUMEHTEI,
BBIIBUT'aTh TMIIOTE3bI U CTPOUTH MOJIENIN, IPUMEHSATH [TOJIy4YEHHbIE 3HAHUA 10 QU3UKE AT
00BSICHEHUS pa3HOOOPA3HBIX (PU3NUECKUX SBJICHUN W CBOMCTB BEIIECTB; MPAKTHYCCKH
UCIOJIb30BaTh (U3NYECKUE 3HAHUS; OLIEHUBATh IOCTOBEPHOCTb
€CTECTBEHHO-HAYYHOU MH(pOpMaLHH;

® pa3BHUTHE MI0O3HABATEIIbHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeH s 3HaHUN U yMEHUH 10 (PU3MKE ¢ UCTIONb30BAaHUEM Pa3INYHbIX
HCTOYHHUKOB MH(MOPMALIMU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

® BOCIHUTaHHE YOEKIAECHHOCTU B BO3MOXHOCTH IIO3HAHUS 3aKOHOB IIPUPO/IbI, UCIIOJIb30BAHUS
JOCTHO)KEHUH (pU3MKM Ha O1aro pa3BUTHA 4EI0BEUECKON UBUIIN3ALMH; HEOOX0AUMOCTH
COTPYHUYECTBA B IPOLIECCE COBMECTHOIO BBINOIHEHHS 3a/1a4, YBaKUTEILHOIO OTHOLICHHUS
K MHEHHIO ONIOHEHTA IpU 00CYKIEHUN IIPOOIEM €CTECTBEHHO-HAYYHOTO COAEPIKaHUS;
TOTOBHOCTH K MOPaJIbHO-3THUYECKON OLIEHKE MCII0JIb30BaHMsI HAYYHBIX JOCTHXKEHUM,
YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKPYKAIOLIEH Cpe/ibl;

® CIOJIb30BaHKWE NPUOOPETEHHBIX 3HAHUI U YMEHHH JUIs pEeLIeHUs] TPAKTUYECKUX
3aJja4 IOBCEHEBHOM XKU3HH, 00ecrieueHns: 6e301MacHOCTH COOCTBEHHOM KU3HHU,
palnMoHaIBFHOIO IPUPOAOIOIB30BAHUS M OXPAaHbl OKPYKAIOIIEH Cpebl M BOBMOKHOCTh
MIPUMEHEHMsI 3HaHUH [TPpH PeLICHUH 3a/1a4, BOSHUKAIOUINX B MOCIEAYIOIIEH
npodeccuoHaNbHON AEATEILHOCTH.

Buapl KOHTpOJISL: TEKYLMNA, IPOMEKYTOYHBIN.

[IpennoururenbHble (GOPMBI OpraHU3aUN y4eOHOTO Mpolecca: JEKIUH, YPOKHU -
MIPAKTUKYMbI, KOMOMHUPOBAHHBIE YPOKU U UX COUETAHUS.

OBIIASI XAPAKTEPUCTHUKA YYEBHOU JUCHUIJIUHBI «®U3UKA»

B ocHoBe yueOHON mucuMIUIMHBI «PU3MKa» JIEKUT YCTAaHOBKA Ha (OPMHUpOBAHHUE Y
CTY/IEHTOB CHCTEMbl 0a30BbIX MOHATUN (U3UKU M NPEICTABICHUNH O COBPEMEHHOH (U3MUECKOU
KapTHHE MHUpPa, a TaKkKe BHIPA0OTKA YMEHUH NpPUMEHATh (QU3MUECKUE 3HAHMs, Kak B
npoeccuOHaTbHON IeATENILHOCTH, TAaK U JUIS PEeLIeHNs KU3HEHHbIX 3a/1a4.

MHorue MoJyioKeHHsl, pa3BUBaeMble (PU3MKOHM, pacCMaTpUBAIOTCS KaK OCHOBAa CO3IAHMS U
UCIOJb30BaHUS HMH(OPMAIIMOHHBIX M KOMMYHHMKalMOHHbIX TexHonoruih (MKT) — oxHoro us
HaunboJiee 3HAUUMBIX TEXHOJIOTHYECKUX JOCTHXKEHUH COBPEMEHHOMN LIMBUIM3AIUH.



dusmka JaeT KoY K MOHUMAaHHIO MHOTOYHCIICHHBIX SBJICHHH U MPOIIECCOB OKPYXKAIOLIETO
Mupa (B €CTECTBEHHO-HAayYHBIX 00JACTSAX, COIIMOJIOTUH, SKOHOMUKE, S3bIKE, JINTepaType u ap.). B
¢u3nke GOpMUPYIOTCSI MHOTHE BUIBI JEITEIBHOCTH, KOTOPhIE MMEIOT METAlPEIMETHBINA XapaKTep.
K HuM B mepBylo ouepelb OTHOCATCSA: MOJEIMPOBAHHE OOBEKTOB M IPOILIECCOB, MPUMEHEHHE
OCHOBHBIX METOJ/IOB MO3HAHHS, CHCTEMHO-UH()OPMAIIMOHHBIA aHaIn3, (JOPMYIHPOBAHUE TUIOTES,
aHaJN3 M CUHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMAaTHU3allls, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX
CBsi3eH, MOWCK AaHAJOIOB, YIpaBJeHHE OOBEKTaMU M Mpoueccamu. VIMEHHO 3Ta JUCHMIUIMHA
MO3BOJISIET MO3HAKOMUTH CTYJICHTOB C HAyYHBIMH METOAAMHU TIO3HAHUS, HAyYUTh WX OTIUYATh
TUIIOTE3Y OT TEOPHH, TEOPUIO OT FIKCIIEPUMEHTA.

®u3rka UMEET 0YeHb OO0JIBIIOE M BCEBO3PACTAOLIEE YUCIIO MEXIUCUUIUIMHAPHBIX CBS3EH,
npuyeM Ha YpOBHE, KakKk TOHATHHHOTO ammapaTra, TaK ¥ MHCTPYMEHTapus H  SBISETCS
METOAUCLUIUIMHOM, KOTOpasi MPEeI0oCTaBIsIeT MEKIUCIMILUIMHAPHBIN A3bIK JJIS ONMMCAHUS HAaydyHOU
KapTUHBI MUDA.

®u3znka ABISETCS CUCTEMOOOpa3yoluM (HakTOpPOM i €CTECTBEHHO-HAYYHBIX Y4€OHBIX

MPEeIMETOB, TOCKOJIbKY (DPU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE COJEp)KaHUS XUMHUH,
Oouonoruu, reorpa@uu, acTPOHOMHMM M CHEUUAIbHBIX JUCHUIUIMH (TEXHUYECKas MeXaHUKa,
ANIEKTPOTEXHUKA, MIEKTPOHUKA U JIp.). YueOHas aucuumiinHa «Dusnkay co3/1aeT YHUBEPCAIbHYIO
0a3y aist u3yueHus o0nenpoPecCHOHAIBHBIX U CICIHAIBHBIX JUCIUIUINH, 3aKIaabiBast GyHIaMEHT
VIS TTOCJIETYIOLIEro OOyueHus CTYICHTOB.

[IpodunbHas coctaBisiomas 001eoopa3oBaTeIbHON AUCIUIITHHBL «DU3HUKa» peain3yeTcst
B COJIep’)KaHUU OOYYeHHs, KOJIMYECTBE 4YacOB, BBIJECISIEMbIX Ha H3Y4YE€HHE OTHENbHBIX TEM
MpPOrpaMMbl, TNIyOMHE MX OCBOEHHUS CTyJIE€HTaMH, 00beMe M XapakTepe MPaKTHUYEeCKUX 3aHSATH,
BHJIaX BHEAYIUTOPHON CAMOCTOSTEIbHOU pabOThI CTYAEHTOB.

[Ipu ocBoenun cnenuanpHocTet CIIO TexHmyeckoro mnpoduias mnpodeccHoHaTLHOTO
oOpa3zoBaHusl (u3MKa M3ydaercs Oosiee yriayOneHHO, Kak TpoduibHas ydeOHas JUCIHMILIMHA,
YUUTBIBAIOIAsl CIEU(PUKY OCBAUBAEMBIX CIIEIIMATBHOCTEH.

B conepxxanum y4yeOHOW NUCHUIUIMHBI «(pU3MKa» MpU MOATOTOBKE OOYYaIOIIUXCS IO

croermanpHoctT  «08.02.09 MoHnTak, Hajgaagka M OIKCIUTyaTamus 3JIEeKTPOoOOPYyIOBaAHUS
MPOMBIIIJICHHBIX | TPOKIAHCKUX 3/IaHU» TPO(HIBHONW COCTaBISAIONICH SBISETCS pasael
«DNEKTPOTMHAMHKAY.

Teoperndeckue cBeneHust MO (U3UKE JOTIOHSAIOTCS IEMOHCTPAIUSMH U J1a00paTOPHBIMU
pabotamu.

[IpodunbHas HampaBIIEHHOCTh OCYIIECTBIISICTCS TaKKe IYTEM  YBEIHYCHHUS  JIOJIU
CaMOCTOSITEIIBHOW PAa0OTBI CTYACHTOB, Pa3IMYHBIX (OPM TBOPUECKOW pPaOOTHI (TIOATOTOBKU H
3alIUThl pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BAKHOCTh U 3HAYUMOCTh TEXHUYECKOTO MPO QIS
BBIOPaHHOM CIIEIMAIbHOCTH.

MECTO YYEBHOM JUCHUILIMHBI B YYEBFHOM ILVIAHE

VYueOnas qucnuminHa «Du3nka» SBIsSETCS Y4EOHBIM MPEAMETOM 00s3aTENIbHON MPeIMETHON
obnactu "EcrectBennbie Haykn" @I'OC cpeanero o6mero o6pazoBaHusl.

B npodeccronanbHbix 00pa3oBaTeNbHBIX OPraHU3AlUSAX, PEATH3YIOUIUX 00pa30BaTEIbHYIO
porpaMmy cpeaHero odmiero oopazosanus B npenenax ocsoenus OITOIT CITO na 6a3e 0CHOBHOTO
obmrero oOpazoBanusl, yueOHas aucuuranHa «Pu3nka» uzydaercs B 001eo06pa3oBaTeIbHOM TUKIIE
yuebHoro mnana OITOIT CIIO na 6a3e oCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYEHHUEM CPEIHEro
o6iero oopaszosanus (IIIICC3).

B yueoOnbix mmanax [IIICC3 yueOHas mucuumiuHa «DPu3MKa» BXOIUT B COCTaB OOIINX
00m1e00pa3oBaTeNbHBIX YUEOHBIX JUCHMIUIUH, (HOPMHUPYEMBIX H3 OOSM3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obuero odbpazobanus, i cnenuanbHocTel CIIO cooTBeTCTBYONIETO
npoduiis mpohecCHOHaTBFHOTO 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUA YUYEEHOM JUCITATLIAHBI

OcBocHue COACPIKAHUMA y‘IC6HOI71 JUCHUILIMHBL «DU3HKa» obecrieunBaeT JOCTHKCHUC
CTYACHTaMU CIICAYIOIIHUX PE3YJIbTATOB:
® JIUYHOCHIHbBIX:



YYBCTBO TOPJIOCTH M YBOKEHHSI K HCTOPUH U JOCTHKCHHUSM OTEYECTBEHHON (PH3UUECKOM
HayKd; (PU3NYECKU IPaMOTHOE TIOBEJCHHE B TPO(PECCHOHATBHOM IETENLHOCTH U OBITY
npu oOpaiieHny ¢ mpudopaMH U YCTPOHCTBAMU;

TOTOBHOCTb K MTPOJOJDKEHUIO 00pa30BaHus M MOBBIIIEHUS KBATM(UKAIIMH B H30paHHOI
npoheccHoHaNbHON AEATENILHOCTH M 0OBEKTUBHOE OCO3HAHUE POJIH (PH3UUECKUX
KOMIICTSHITUM B 3TOM,;

YMEHHUE HCI0JIb30BATh JOCTIKEHUS COBPEMEHHON (PM3UYECKON HAYKH U (PU3UIECKUX
TEXHOJIOTUH JUIsl TOBBIILIEHUSI COOCTBEHHOI'O MHTEIIEKTYaIbHOTO PAa3BUTHUS B
BBIOpaHHOM PO ECCHOHATFHOMN JEATENEHOCTH;

YMEHHE CaMOCTOSATEIbHO A0OBIBATH HOBBIE AJIsl ce€0sl PU3NUECKUE 3HAHUS, UCIIOJIb3YS
JUTSL 3TOTO JIOCTYITHBIE UCTOYHUKHA MH(OPMALINH;

YMEHHE BBICTPAUBAaTh KOHCTPYKTUBHBIE B3aMOOTHOILIEHUSI B KOMaH 1€ 10 PEILICHUIO
0o0IMX 3a7a4;

YMEHHE YIPaBISATh CBOCH MO3HABATEIbHON JESITENbHOCTBIO, TPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIIbHOTO Pa3BUTHS;

CIOCOOHOCTH MPOTUBOCTOSITh MJICOJIOTUU IKCTPEMU3MA, HallMOHAIN3Ma, KCceHO(PoOuu,
JUCKPUMMHAILIMU MO0 COLMANIbHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM
U APYTUM HEraTUBHBIM COLMANIbHBIM SIBJICHUSIM

L4 Memanpedmemublx:

WCTIOJIb30BAHNUE PA3IMYHBIX BUJIOB TTO3HABATEIIBHOMN ACSITEIIBHOCTH ISl PEIICHUS
(dbu3uYecKux 3a7a4, MPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOICHMS],
OTIMCaHUsI, U3MEPEHHUS, SKCTIEPUMEHTA) JUTsl U3YUCHHS PA3JIMYHBIX CTOPOH OKPY>KAOIIEH
IeHCTBUTEIILHOCTH,

WCIIOJIb30BAHNE OCHOBHBIX MHTEJUICKTYaIbHBIX OMEpaIiiii: MOCTAHOBKU 3a/1a4H,
(dhopMyIUpOBaHUS TUTIOTE3, AaHAJIW3Aa ¥ CHHTE3a, CPAaBHEHHUS, 0000IIeHHS,
CUCTEMAaTH3alllH, BbISBJICHUS IPUUYUHHO-CIICACTBEHHBIX CBSI3€H, IOMCKa aHAJIOTOB,
(dbopMynupoBaHUs BBIBOAOB Ul U3YUYE€HUS Pa3IMUHBIX CTOPOH (PU3HUECKUX 0OBEKTOB,
SIBIIGHUH U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAaJIKUBATHCS B
npodeccuoHanbHOU chepe;

YMEHHE F€HepUpOBaTh UJEH U ONPEIEIATh CPEICTBA, HEOOXOAUMbIE IS UX
peanuzanuu;

YMEHHE UCI0JIb30BaTh Pa3IMUHbIe HCTOUYHUKHU JUIS MTOJTydeHus: (u3nuecKoin
nH(pOopMalNY, OLIEHUBATH €€ TI0CTOBEPHOCTH;

YMEHHE aHAIM3UPOBAThH U MPEACTABIATH HHPOPMAIIUIO B PA3IMUHBIX BUAAX;

yMEHHE MyOJIHYHO IPEICTABIATh PE3YAbTaThl COOCTBEHHOTO MCCIIEI0BAaHUS, BECTH
JMCKYCCUU, JOCTYITHO ¥ TAPMOHUYHO cOYeTasi coJepkaHue U (GOpMbI MpeACcTaBIIeMON
nHpopMaluu;

®  npeoMemHbIX:

c(OpMHPOBAHHOCTh MPEACTABICHUH O POJIM U MecTe (PU3UKHU B COBPEMEHHOM HaydHOMH
KapTHHE MHUpPA; MOHUMaHue (pU3HMUECKOM CYyITHOCTH HabmoaaeMbIX Bo BeeneHHoi
SBJICHUH, posin GU3UKU B POPMUPOBAHUM KPYro30pa U PyHKIIMOHAIBHOM rpaMOTHOCTH
YeJioBeKa JUIs PeleHNs IPAKTUYECKUX 3a/1a4;

BJIaJIEHHE OCHOBOIIOJIAralOIUMH (PU3NYECKMMHU OHATHIMHM, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH; YBEPEHHOE UCIOJIb30BaHNE (PU3NUECKON TEPMUHOJIOTHH U
CHUMBOJIUKH;

BJIa/IeHHE OCHOBHBIMU METOJIaMH HAyYHOT'O TIO3HAHUS, UCIIOJIb3yEMBbIMU B (PU3UKE:
HaOJI0IeHUEeM, OTTMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

yMeHusi 00pabaThIBaTh pe3ysbTaThl U3MEPEHUI, 00HAPYKUBATh 3aBUCUMOCTh MEXKY
(U3NYECKUMU BEIMYMHAMU, OOBSCHATH MOJy4eHHBIE PE3YyNIbTaThl U J1€1aTh BBIBOIbI;
c(OPMHUPOBAHHOCTh YMEHHS peliaTh (pU3nUecKue 3aJauu;

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSATH MOJIy4YEHHbIE 3HAHUS 151 OObSICHEHHSI YCIOBHIM
npoTeKaHust (PU3NYECKUX SBJICHUH B pUpoe, npodeccruoHanbHoi chepe u s
MIPUHATHS PAKTUYECKUX PELIEHUI B TIOBCETHEBHON KU3HU;

c(OPMHUPOBAHHOCTb COOCTBEHHOW MO3MIIMU MO OTHOLICHMIO K (pruznyeckoi
nH(pOpMAIIMH, TTOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.



B peammzaumm TpeGoBanmii DemepaldbHBIX TOCYAAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJApTOB 00wmEro M MpoeCCHOHAIBLHOIO 00pa30BaHUS HEOOXOJMMO YYHMTHIBATh Kak
(dbopMUpOBaHHE YHHUBEPCATIbHBIX YUEOHBIX JEHCTBHIA, TaK M OOIIUX U MPEIMETHBIX KOMIETECHIUHA
TUTSL TIOJTy9EHUS! JINYHOCTHBIX, METAPEAMETHBIX U MPEJAMETHBIX PEe3yIbTaTOB.

B mporpammy BRIIIOUEHO conepikaHme, HAIpaBJIeHHOe Ha (POPMUPOBAHUE Y
CTYEHTOB OOIIMX KOMIIETEeHIIMI, HeoOXomuMbBIX 11 kadecTBeHHOro ocsoenmsi OITOII
CIIO Ha 6a3e OCHOBHOrO OOIIEro 00OpPa30BaHHS C IIOJIyYeHHEM CpegHero OOIIero
00pa30BaHUSA ¥ IIPOrPAMMBI OJATOTOBKY CIICIIHAIMCTOB CPEIHEr0 3BCHA MO CIECHUATBHOCTH
08.02.09  MomHrax, HamagKka W OKCIUTyaTalHs 3JEKTPOOOOPYIOBAHHS TMPOMBIIUICHHBIX |
IPAKIAHCKUX 3/1aHUMN.

OK O01. BeiOupate crmocoObl pemieHHs 3amad  NpoQdecCHOHATBHON JIESTETHHOCTH,
MPUMEHUTEIHFHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBasTh MOUCK, aHAIN3 U HHTEPIIPETAUI0 HHPOPMAITUY, HEOOXOIMMO TSt
BBITIOJTHEHUS 33/1a4 MTPO(HECCHOHATFHON 1A TEIHOCTH;

OK 03. IlnanupoBaTh U peaqn30oBbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE;

OK 04. PabGortarp B KOJUIEKTMBE U KOMaHJe, 3()(EeKTHMBHO B3aUMOJAEWCTBOBATH C
KOJUIETaMH, PyKOBOJICTBOM, KJIINEHTAMU;

OK 05. OcymiecTBasTh YCTHYIO U NHCbMEHHYI0 KOMMYHHKAI[MIO Ha TOCYAapCTBEHHOM
SI3BIKE C YUETOM 0COOEHHOCTEH COIMAaIbHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [IlposBiaTh TIpaKIAHCKO-NATPUOTUYECKYHD IMO3MUIMIO, JEMOHCTPHUPOBATH
0CO3HAHHOE MOBE/ICHIE HAa OCHOBE TPAJAMIIMOHHBIX 00IIEYEeTIOBEYECKUX IEHHOCTEH;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYXKAOIIEH CPEJIbl, peCypCcoCOepexreHHIO,
3P PEKTHBHO ACHCTBOBATH B UPE3BBIYAMHBIX CHTYAIUSX;

OK 09. Hcnonws3zoBaTh HH(MOPMALMOHHBIE TEXHOJOTMM B  MIpo(ecCHOHAIBHON
NeATeNbHOCTH;

OK 10. Tlonmp3oBatrbcsi mpodhecCHOHATBHON JTOKYMEHTAIllMeld Ha TOCYJAapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.

COJIEP)KAHUE YUYEBHOM JJUCIUILJINHBI
BBenenue

®uzrka — (QyHIaMeHTaNIbHAas HayKa O MPUPOJE.

EctecTBeHHO-Hay4YHBI METOJ MO3HAHMS, €r0 BO3MOXXHOCTU M TPaHUIbl MPUMEHUMOCTH.
DKCIIEpUMEHT U TeOopHUs B MpoLiecce MO3HAHUS NPpUpoAbl. MoaenupoBanue GU3NYECKUX SBICHUM U
npoueccoB. Poib sxkcniepuMenTa u TeOpHH B Mpoliecce Mo3HaHus Tpupoibl. Pusnyeckas BeJIMUKHA.
[Torpemnocty u3mepeHui pusndeckux BeanuuH. Ou3ndeckre 3akoHbl. [ paHUIBI IPUMEHUMOCTH
¢busnueckux 3akoHOB. [loHsTHE O Qu3MUecKoil kapTUHE MHUpa. 3HAUeHHE (U3UKH MPU OCBOCHUU
npodeccuii CIIO u cnenuansHocteit CIIO.

1. Mexanuka

Kunemarnka. Mexanuueckoe nsmxkenue. llepememenne. Ilyrs. Ckopocts. PaBHOMepHOE
NPSAMOJIMHENHOE  [BJKEHHE. YCKOpeHue. PaBHOIEpeMEHHOE MPAMOJIUHENHOE JBH)KCHHE.
CBobosnHoe masneHue. [IBwxkenue Tena, OpOIIEHHOrO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE
JBIKEHUE 110 OKPY>KHOCTH.

3akoHbl MexaHuku HproroHna. [lepBoiii 3akoH Herorona. Cuna. Macca. MUmnynbsc. Bropoi
3ak0oH HprotoHa. OCHOBHOH 3aKOH KJlacCMYECKOW IuHamMuku. Tperuit 3akoH HbroToHa. 3akoH
BceMHUpHOTro TsAroteHus. ['paBuranmonnoe nojue. Cuna tsxectd. Bec. CriocoObl M13MEpeHUs: Macchl
Ten. CHIIbI B MEXaHUKE.

3aKOHBI COXpaHEHUS B MEXaHUKE. 3aKOH COXpPaHEHMsI MMITysbca. PeakTHBHOE ABH)KEHHE.
Pabora cunbl. PaGota mnoreHnmanmbHbIX cui. MomrHocTh. OHeprus. Kunernueckas sHeprus.
[loTeHumanpHas SHEprus. 3aKOH COXPAaHEHUs MEXaHW4YecKoW sHepruu. [IpuMeHeHue 3aKOHOB
COXpaHEHUs.

JleMmoHcTpanyu

3aBHCHMOCTb TPACKTOPUH OT BEIOOpA CHCTEMBI OTCUETA.
Bunbl MEXaHUYECKOTO JBUKEHU.



3aBUCUMOCTb YCKOPEHMS TeJIa OT €r0 MacChl M CUJIbI, AEUCTBYIOIIEH Ha Teso. ClIoKeHue Cuil.
PaBeHCTBO M NPOTUBONIOJIOKHOCTH HANPABJICHHUS CWI JCUCTBUS W IPOTUBOICHCTBUA.
3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariuu.
Cunbl TpeHuUsL.
HesecomocTts.
PeaktuBHOE NBHKEHUE.
[lepexoa MOTEHIMATBEHOW YHEPTUU B KHHETUYECKYIO U 00paTHO.
JIaboparopHbie pabOThI
HccnenoBanue NBM>KEHUA TEJIA O] JEHCTBUEM ITOCTOSTHHOM CHUJIBL.
N3ydeHue 3aKko0Ha COXpaHEHUS] UMITYJIbCA.
CoxpaHeHre MEXaHUUECKON PHEPTUH IIPHU IBKEHHUH TeJla TO0J IEUCTBUEM CUIT TSKECTU
U yIIPYTOCTH.
CpaBHeHue pabOThl CUJIBI C U3MEHEHHEM KUHETUYECKOM dHEpruu Tena.
N3yuenne ocoOeHHOCTEN CHIIBI TPEHUS (CKOIbXKEHNUS).

2. OCHOBBI MOJIEKYJIAPHON (DU3UKH U TEPMOIUHAMMKH

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. WneanpHbii ra3. OCHOBHBIE TMOJIOXKCHHS
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pasmepsl m macca MOJEKyl M aTOMOB. bpoyHOBCKoe
neukenue. Judpoysus. Cunbl M SHEprus MEKMOJEKYISIpHOro B3aumojeicTBus. CrpoeHue
ra3zoo0pa3HbIX, JKHAKHUX W TBEpAbIX Tel. CKOpOCTH JBMKEHUS MOJEKYI W HX HW3MEPECHHE.
Wneanensiii ra3. JaBnenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETHYECKON TEOPUHU Ta30B.
Temnepatypa u ee wusMmepeHue. [a30Bbie 3aKoHBL. AOCOJIOTHBIM HYydb TEMIEPATYypHI.
TepmonnHaMugeckas IIKajga TeMIEpaTypbl. YPaBHEHHE COCTOSHUS WJCATbHOTO Ta3a. MouspHas
ra3oBasi IOCTOSTHHAS.

OcHoBbl TepMOAMHAMUKHA. OCHOBHBIE TIOHATHS W OIpEAENeHUs. BHYTpeHHsAs SHeprus
cucteMbl. BHyTpeHHssl SHeprusi ujeanbHOro rasa. PaGota u Temmota kak (OpMbI mepeaavu
SHEpruM. TermmoeMKoCTh. YAelbHas TEIJIOEMKOCTh. YpaBHEHHE TerioBoro Oanmanca. IlepBoe
Hayajo TepMoauHaMUKH. AnuabatHbiii mporiecc. [Ipunmun neiictBust TeroBoi mamuubl. KITJ]
TEIJIOBOTO JBUraresns. Bropoe Hauamo TepMoauHaMUKU. TepMoauHaMUYecKas IIKaiaa TeMIepaTyp.
XoJsoaunbHble MalvHbl. TernoBeie qeurarenud. OxpaHa npupoabl.

CpoiictBa mapoB. VMcnapenue u KoHjaeHcanus. HacwlmeHHBIH map U ero cBoicrBa. AO-
COJIIOTHasT W OTHOCUTEIbHAs BIAXKHOCTh Bo3ayxa. Touka pocbl. Kumnenwe. 3aBUCHMOCTH
TeMIIepaTypbl KUIIEHUs OT JaBieHusd. [leperperslil map u ero ucroib30BaHUE B TEXHUKE.

CBolicTBa KUIKOCTEH. XapaKTepUCTUKA >KUIKOTO COCTOsIHUS BeniectBa. [loBepXHOCTHBINM
CIIOM KUIKOCTU. DHEPrUsi MOBEPXHOCTHOIO CJOsA. SIBJIEHMS HA TpaHULE JKUJIKOCTH C TBEPABIM
tenoM. Kanuisipable sIBIICHUSL.

CBoiicTBa TBEpAbIX Tel. XapaKTepUCTUKA TBEPAOTO COCTOSIHHS BELIECTBA. YIPYrue
cBOWCTBa TBepAbIX Ted. 3akoH ['yka. MexaHuueckue CcBOWCTBa TBepAbIX Tel. TemioBoe
pacuIMpeHue TBEpIbIX Tel U )kuaKocTel. [InaBnenue u kpucrammsanus.

JemoHcTpanuu

JIBukeHne OpOyHOBCKHX YaCTHII.
Tpysms.
N3menenue naBieHus ra3a ¢ UI3MEHEHHEM TEMIIEPaTyphI IPU OCTOSTHHOM 00beMeE.
N3oTepmuueckuil 1 n300apHbIM MPOIECCHI.
W3meHeHne BHYTpEeHHEHN SHEPTUU TEN MPH COBEPIICHUHU PaOOTHI.
Moenu TeIUIOBBIX ABUTATEIIEH.
Kunenue Boab! Ipu NOHMKEHHOM JaBJICHUU.
[IcuxpomeTp u rurpomeTp.
SIBneHus MOBEPXHOCTHOTO HATSYKEHUS U CMAYMBAHMSL.
Kpucrannsi, amopdHbie BelecTBa, >KUIKOKPUCTATUIMYECKUE Tea.
JIaGopatopHble pabOThI
N3mepenne BIaxXHOCTH BO3/1yXa.
N3mepeHne noBepXHOCTHOTO HATSHKEHUS )KUAKOCTH.
Habmonenue nporecca kpuctamnuzanuu M3yuenue nepopmaruu pactsokenus. U3ydenue
TEIJIOBOTO PACIIUPEHUS TBEPIBIX TEIL.
N3yueHre 0cOOEHHOCTEN TETJIOBOTO PACUIUPEHHS BOIBI.



3. DuekTpoauHaMHKa

DIEeKTpUYECKOe ToJIe. DIIEKTPUUECKHE 3apsiabl. 3aKOH COXpaHeHUs 3apsja. 3akoH Kymona.
Dnekrpuyeckoe noje. HanpsykeHHOCTh 3JeKTpudeckoro moJid. [IpuHumn cynepro3unuu mnojiei.
PaGora cunm  3IEKTPOCTATUYECKOTO TOJISL. [Torennuann. PazHocth  moTeHUIHANIOB.
DKBUIMOTEHUIUAIBHBIE MOBEPXHOCTU. CBSA3b MEXKIY HANPSHKEHHOCTHIO UM Pa3HOCTHIO MOTEHIIUATIOB
ANEKTPUUECKOTO TMoJsl. JIMAJIEeKTpUKU B 3JeKTpudyeckoMm rose. [lonsipusanust AM3JIEKTPUKOB.
[IpoBoanuku B anekTpuueckoMm moiie. Konpencaropsl. CoennHEeHHE KOHJIIEHCATOPOB B OaTapero.
DHeprusi 3apsHKEHHOTO KOHJIEHCATOpa. DHEPTusl JJIEKTPUUECKOTO TOJIS.

3aKOHBI TIOCTOSIHHOTO TOKA. Y CIIOBHUSA, HEOOXOIUMBIE /IJIi BOSHUKHOBEHHS U TIOJJIEPKAHUS
AJIeKTpUUecKoro Toka. Cuiia ToOKa M IUIOTHOCTH TOKa. 3akoH Oma st ydactka nernu 6e3 D/C.
3aBUCUMOCTD DJIEKTPUYECKOTO COMPOTHBJICHUS OT Marepuaia, JJIWHBI W IUIOMIAJAN TMOTNEePEeYHOTO
CEYCHHUS TMPOBOJHUKA. 3aBUCHUMOCTH JJICKTPUYECKOTO COMPOTHBJICHUS TPOBOAHUKOB OT
TeMIepaTypbl. OJEKTPOJABIKYIIAs CHJIAa HCTOYHHKA ToKa. 3akoH OMa i TOJHOW Iemu.
CoenuHenre npoBOAHUKOB. COEMHEHHE NCTOYHUKOB AJIEKTPUYECKON SHEPruu B Oarapero. 3akoH
Jlxoymnsi—IJlenna. PaboTa 1 MOIITHOCTD 3JIEKTPUUECKOTO ToKa. TerioBoe AeiicTBrE TOKA.

DNEeKTPUYECKUM TOK B MOJTYNpPoBOgHUKaX. COOCTBEHHAs MPOBOJIUMOCTD MOTYIPOBOJHUKOB.
[TonynpoBoAHUKOBBIE TPUOOPHI.

MaruauTtHOE T0oJ1e. BEKTOp MHIYKIHMM MarHUTHOTO moJjsl. JIedcTBHME MAarHUTHOTO TMOJS Ha
NPAMOJIMHENHBIA TPOBOJHUK C TOKOM. 3akoH Ammepa. BzaumonelictBue TOKOB. MarHuTHBIN
noTok. PaboTa mo mepemMenieHnio mpoBOJHIKA C TOKOM B MarHUTHOM TioJie. JlelicTBre MarHUTHOTO
nojia Ha ABwkymuiics 3apan. Cuna Jlopenna. OmnpenenieHHe YIOENbHOTO 3apsna. Y CKOPHUTEIH
3apSOKEHHBIX YaCTHII.

DNeKTpOMarHuTHasE WHAYKIUS. DJIEKTpOMarHUTHAas WHIYKIMA. BUXpeBoe AJIEKTpHYeCcKOe
nose. CaMOMHAYKIIHSI. DHEPTHsI MATHUTHOTO TTOJISI.

JleMoHCTparmu

B3anmopeiicTBue 3apsoKeHHBIX TEIT.

[IpoBOAHMKY B 3INEKTPUUECKOM MOJIE.

JIMDIIEKTPUKY B 3JIEKTPUYECKOM TOJIE.

Konpnencaropsi.

TermnoBoe neHCTBUE ANEKTPUUECKOTO TOKA.

CobcTBeHHas U TPUMECHAs TPOBOAUMOCTH MOJTYIPOBOTHUKOB.

[TonynpoBOAHUKOBBIN AUOI.

Tpaunzucrop.

OnbIT DpcTena.

B3anmopeiicTBre NpOBOIHUKOB C TOKAMM.

OTKIJIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

DNEeKTpOABUTATENb.

DNEeKTPOU3MEPUTENbHBIE TPUOOPHI.

DNEeKTpOMarHuTHask UHIYKIIHS.

OnbiThl Dapajes.

3aBucumocths DJIC CcaMOMHIYKIIMUM OT CKOPOCTH M3MEHEHMS CUJIbl TOKAa W HHAYKTUBHOCTH
MIPOBO/IHUKA.

PaGora snextporeneparopa.

Tpancdopmarop.

JIaGopaTopHble pabOThI

N3yuenue 3akoHa Oma A ydacTKa LEMNH, MMOCIeI0BATENbHOTO U MApaUIeIbHOTO COEIUHEHUS
MIPOBOIHUKOB.

N3yuenune 3akona OMa i OJTHOM LIeTH.

N3yuenue siBIeHUS SIEKTPOMATrHUTHON MHIYKIIUH.

Omnpenenenre kodhGUITUEHTA MTOJIE3HOTO JEHCTBHS YIEKTPUUECKOTO YaHUKA.

Omnpeznenenre TeMnepaTypbl HUTHU JJaMIIbl HAKAITMBAHUSI.

Omnpenenenue 2J{C 1 BHYTPEHHETO CONPOTUBICHUS UCTOUHHUKA HATIPSHKCHUSL.

4. Konebanus u BOJIHBI

Mexannueckue koicOanus. KonebarenbHoe JABHXKCHUC. rapMOHI/I‘-IeCKI/IC KoJIeOaHus.
CBOGO,Z[HBIG MEXaHMYeCKHue KojcOaHus. JIMHEHHbIE MEXaHMYECKHE KOJeOaTeIbHBIC CHCTEMBI.



[IpeBpaiienue sHepruu npu KojedaTeabHOM ABKeHUU. CBOOOJHBIEC 3aTyXalOIUe MEXaHUYECKHE
Kosiebanus. BeiHyX1eHHbIE MEXaHMUECKHE KOJIeOaHMs.

Yupyrue BosHbl. [loniepednbie U IPO10IbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBIL. Y paBHEHUE
iockoi Oeryieid BosiHbl. MHTepdepennus BoH. [lonsTre o audpakiuuu BoJIH. 3BYKOBBIE BOTHBI.
VYpTpa3ByK U €ro IpUMEHEHHUE.

DnekrpoMarHuTHeIe KoyiebaHusi. CBOOOIHBIE dSJEKTpOMarHUTHeIe Kosebanus. Ilpe-
BpallleHUe HPHEPTUM B KOJIEOATEIBHOM KOHTYpe. 3aTyXalollue 3JIEKTPOMarHMTHBIE KOJIeOaHus.
I'enepaTop He3aTyxamoIIKUX D3JIEKTPOMArHUTHBIX KoJeOaHUN. BBIHYXJIEHHbBIE 3JIEKTpUUYECKHE
konebanus. IlepemenHbrii TOk. ['eHepaTop mepeMeHHOro TOKa. EMKOCTHOE W HWHIYKTUBHOE
CONPOTHUBIICHUSI MEPEMEHHOro0 ToKa. 3akoH OMa i AJIEKTPUYECKOW LN IMEPEMEHHOTO TOKa.
Pabota m momiHOCTh mepeMeHHOr0 TOKa. ['eHeparopsl Toka. Tpancdopmaropsl. ToKH BBICOKOH
yacToThsl. [losyuenue, nepenaya u pacnpeiesieHue 3JIeKTPOIHEPTUU.

ONEeKTPOMarHUTHbIE BOJIHBL. OJEKTPOMAarHUTHOE TI0JI€ Kak OcCOObI BUJ MaTEpuH.
DnexTpoMarHuTHbIe BosHBI. Bubpatop I'epua. OTKpbITHINM KoJiebaTenbHbl KOHTYp. M300perenue
paauo A.C. IlonoeM. [TonsiTue o paauocssasu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.

JlemoHcTpanmun

CBOOOIHBIE U BBIHYK/IEHHBIE MEXaHUUYECKUE KOJIeOaHUsI.
Pesonanc.
OO6pa3oBaHue U pacpOCTPAHEHUE YIPYTUX BOJIH.
YacToTa kosebaHuit 1 BEICOTA TOHA 3BYKA.
CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.
OcmorpaMma rnepeMeHHoro Toka.
Konpnencarop B 1ienu nepeMeHHOro ToKa.
Karyiika HHIyKTUBHOCTH B LIENU IEPEMEHHOTO TOKA.
Pe3onanc B mociie1oBaTeNbHOM e IEPEMEHHOTO TOKA.
N3nydyenue u npuem 3JeKTPOMArHUTHBIX BOJIH.
Pagnocssa3e.
JlaGopaTopHbie pabOTHI
N3ydeHue 3aBUCUMOCTH Neproaa KojaeOaHni HUTSHOTO (MM MPYKUHHOTO) MasiTHUKA OT JUTHHBI
HUTHU (UM MacChl TPy3a).
WNHIyKTUBHBIE H EMKOCTHOE COIIPOTUBIICHUS B LIETIA IEPEMEHHOIO TOKA
5. Onruka

[Ipupona cBera. CKOpPOCTh pacIpOCTPaHEHUsI CBETA. 3aKOHBl OTPAXKEHHS M IPETOMIICHUS
cseta. [lonHoe orpakenue. JIunzel. ['na3 kak ontudeckas cucreMa. OnTudeckue npuoopoI.

BonnoBeie cBoiictBa cBeta. MHTepdepeninus cBeta. KOrepeHTHOCTh CBETOBBIX JIy4eH.
HNutepdepentius B ToHKMX IieHKax. I[lomocer paBHoW Tosmuubl. Kosba Hperortona. Hce-
noJsib30BaHue MHTepdepeHurnd B Hayke W TexHuke. [udpakuus ceera. dudpakius Ha menu B
napajuiensHeix ay4dax. [udpaxuumonnas pemerka. Ilonstue o romnorpaduu. Ilomspusanms
nornepeuHbix BoOJH. [lomspusamus csera. /[[BoiiHoe nyuenpenomiienue. Ilomsipounsl. ducnepcus
cBeta. Bunel cnektpoB. Crnektpbl ucnyckanus. CHEKTpbl THOTUIOMICHUA. YIbTpaduoieToBoe U
uHppakpacHoe uznyuenus. PenrrenoBckue myun. X npupoa u cBOiCTBa.

JemoHcTpanuu

3aKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA.
ITonHOE BHYTpEHHEE OTPAKEHHUE.
Onrtuyeckue mpuOOpHI.
WuTepdepeniys ceera.
Hudpaxmus ceera.
[Tonspuzanus ceera.
Ilonyuenue cekTpa ¢ HOMOIIBIO PU3MBI.
[TomydyeHue crekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEIIETKH.
CrniekTpocKor.
JIaGopaTopHble pabOThI
N3yuenne n3o0paxxeHus MpeIMETOB B TOHKOH JIMH3E.
N3yuenue nnteppepeHnn u Audpaxkiuy cBeTa.



6. DnemeHTHI KBaHTOBOU (PH3UKH

KBanroBas ontuka. KBanroBas runoresa [lnanka. @oronsl. BHemHMi GoTONEKTpHUECKUit
s dekr. Buyrpennuii pororddexr. Tumsl (poTOIIEMEHTOB.

®uznka atoMa. Pa3BuTHe B3risS70B Ha CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTU B ATOMHBIX

CHeKTpax Bojopoaa. SAnepHast moaens aroma. OnbiTel J.Pezepdopaa. Mojens atoma BOAopoia 1o
H.bopy. KBanTOBBIE reHEpaTOPHI.
®du3znka aToMHOro sjipa. EcTecTBeHHast paJJMOaKTUBHOCTh. 3aKOH PaIMOAKTUBHOIO pacraja.
CrniocoObl HaOMIOACHUST M PETUCTPAIMH 3apsDKEHHBIX dacTull. Dddexr BaBunoBa — YepeHkona.
Crpoenue atoMHOTO siapa. Jledekr Mmacchl, SHEprusi CBSA3M U YCTOMYMBOCTH aTOMHBIX SZIEP.
AnepHbie peakunu. MckyccTBeHHas paguoakTUBHOCTh. [lenenue Tsoxensix saep. LlenHas saepHas

peakiusi.

VYiopaBnsemas nenHas peakuus. SnepHseiii peakrop. llosydyeHune paanoakTHBHBIX

W30TOMOB W WX TPUMEHEHHE. buojormdeckoe JeHCTBUE PaTMOAKTUBHBIX  W3TYYCHHUU.
DneMeHTapHbIE YaCTUIIBI.

JlemoHCcTpanmu

doTtorddexr.

JInnenyaTele CIIEKTPHI Pa3INYHBIX BELIECTB.
Nznydenne nazepa (KBaHTOBOTO T€HEPATOPA).
CueTunk HOHU3UPYIOUINX U3JTyUYEHUH.

TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzaruu coaepxkanust 061eoOpazoBaTebHON yueOHOM nucumminiel «Du3nuka» B
npenenax ocoeHus OITOII CITO Ha 6a3e ocHOBHOTO 001Iero 06pa3oBaHUs ¢ OTyYECHHEM
cpennero obmiero oopaszosanus (ITIICC3) makcumanbHas yaeOHast Harpy3Ka 00yJaronuxcsi co-
craisieT o crneruanbHocTH CIIO Texanueckoro npoduis — 121 gac (o yueOHOMY IIaHYy).

TEMATUYECKUH IJIAH

[TepBrIit Kypc
No Kommuecto
HaszBanne Tembl
n/m 4acoB

1 Beenenue 2
PA3JIEJI 1: MEXAHUKA 56

5 Tema 1. 1: Kunematnka 16
Tema 1. 2: 3akoHsl MexaHuki HproTOHA 21
Tema 1. 3: 3aK0HBI COXpaHEHUS B MEXaHUKE 19
PA3JIEJI 2: OCHOBBI MOJIEKYJISIPHOM ®U3UKU U 31
TEPMOJUHAMUKU

3 . .
Tema 2. 1: OcHOBBI MOJIEKYISIPHO-KMHETHUECKOM Teopun. MaeanbHblii ra3 19
Tema 2. 2: OCHOBBI TEPMOIUHAMUKHI 12
PA3JIEJI 3: OCHOBBI DJIEKTPOAMMHAMUMKI 16

4 | Tema 3. 1: DaexTpuueckoe noje 16
PA3JIEJI 3: OCHOBBI JIEKTPOAMMHAMUKIN 30

4 Tema 3. 2: ITocTOSIHHBIN TOK 17
Tema 3. 3: MarautHoe ToJje 7
Tema 3. 4: DnekTpoMarHuTHasi UHAYKIIHS 6
PA3JIEJI 4: KOJIEBAHW S 1 BOJIHBI 31

1 Tema 4.1: Mexaunueckne kKojaeOaHUsI U BOJIHEI 4
Teme 4.2: DnekTpoMarHUTHbIE KOJI€OaHNS U BOJHBI 27
PA3JIEJI 5: OIITUKA 23

2 Tema 5.1: I[Ipupona ceera 17
Tema 5.2: BoaHOBEIE CBOMCTBA CBETA 6




PA3JIEJI 6: SJIEMEHTHI KBAHTOBOU ®W3UKU 27
3 Tema 6.1: KBanToBas onTrka 6
Tema 6.2: ®uzuka aroma 4
Tema 6.3: @uzuka aTOMHOIO A1pa 17
4 | JlabopaTOpHBIIl MPAKTUKYM 8
5 | AcrtpoHoMmus 8
Hroro 240




Kypc o6yuenns 1

TEMATHYECKOE INTAHUPOBAHME C OIIPEJEJJEHUEM OCHOBHBIX BUJIOB YUEFEHOM JEATEJIBHOCTH

KomunuectBo uacos 122

No
ypoKa

OcHOBHOE cojiepkaHue TI0 TeMam

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIIBHOCTH CTYICHTA (Ha YPOBHC

JICHCTBHIN)

yueOHBIX

BBenenue (2 4.)

1. | ®usuka u no3HaHUe MUpa Bo1iensaTe OCHOBHBIE 3Tambl pa3BUTUS (PU3UUYECKOW HAyKH U Ha3bIBATh MMEHA BBIJAIOIIMXCS
YUEHBIX; OIpeAeNsTh MeCTO (PU3UKH KaK HayKH, JAeJaTh BBIBOJIBI O Pa3BUTUN (PU3HUECKON HAYKU U
€€ JIOCTHXKEHUSX

2. | OkcriepuMeHT. 3akoH. Teopus. dusndeckne OOBACHATH, ONMMUCHIBATh (U3NYECKUE SIBJICHUS; IPOBOJIUTH HAOIIOACHNS (PU3NUECKUX SIBJICHUIH,

MOOCIIN

aHAJIM3UPOBATH U KIACCU(DHUIIMPOBATH UX; PA3IMYATh METOIbI H3yUeHUs (PU3UKH; BHICKA3bIBAThH
TUTIOTE3bI 151 0OBSICHEHUS HAOJI01aeMbIX SIBJICHUH; TIpeIiaraTh MOJICTN SIBJICHU; YKa3bIBaTh
TPaHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB

PA3JEJI 1: MEXAHUKA
Tema 1.1: Kunemaruka (16 4.)

3. | Mexannueckoe nBmkeHue. Cucrema oTcyera Onpenensatb TPACKTOPHUIO, MPONACHHBIN MTyTh U MEPEMEILICHUE; TOKA3bIBaTh OTHOCUTEIBLHOCTD
JBUKEHUS TeJa; 000CHOBBIBATh BO3MOXHOCTh 3aMEHBI TeJla €r0 MOJIENbI0 (MaTepuanbHON TOUYKOI)
JUISI OTIMCAHMS ABYOKEHUS
4. | CnocoObl onMcaHus JBHKCHUS Onpenenars TPaeKTOPHUIO, IPONIECHHBIN ITyTh U IEPEMEILIEHHE; T0KA3bIBATh OTHOCUTEILHOCTh
JBUKEHUS TeJia; 000CHOBBIBATh BO3MOXHOCTh 3aMEHBI TeJla €r0 MOJIENIbI0 (MaTepuanibHON TOUYKOM)
JUISI OIIMCAHMS ABMYKEHUS
5. | Tpaekropus. I1yts. [lepemernienue [IprMeHsATh 3aKOH CJIOKEHHSI CKOPOCTEM IJIsl pElIeHUs 3a1a4
6. | PaBHOMepHOE MpsIMOJIMHENHOE ABIKEHUE. 3anuceIBaTh GOPMYIIBL: UL HAXOKACHUS MPOEKIMU U MOJYJs BEKTOpa MepeMelleHus Tela, Il
CkopocTb. YpaBHEHUE ABUKECHUS BBIYHCIICHUS] KOOPAWHATHI JBMXKYILIETOCS TeJia B 000 3a/laHHbIii MOMEHT BPEMEHU; JT0Ka3bIBaTh
PaBEHCTBO MOJYJIS BEKTOpa NMEpeMEIIeHHs] MPOUICHHOMY ITYTH | ILIOMIAIH MO rpaduxom
CKOPOCTH; CTPOUTH I'papUKH 3aBUCUMOCTU CKOPOCTH OT BPEMEHU U KOOPAMHATHI OT BPEMEHHU;
ONPeNENATh KOOPAUHATHI, NPOMJAEHHBIN MyTh IO YPaBHEHUSIM 3aBUCUMOCTHA KOOPAMHAT OT BPEMEHU
7. | Ilpumeps! pemenus 3aaa4 no teme «Crnoxxkenne | IIpuUMEHSATH 3aKOH CIOXEHHS CKOPOCTEH IS pelieHus 3a1a4
CKOpPOCTEI»
8. | MrHoBeHHas U CpeaHssi CKOPOCTH [IpuMeHSTH 3aKOH CI0KEHUS CKOPOCTEH AJIsl pEelIeHHs 3a1a4
9. | Yckopenue 3anuchIBaTh GOPMYIIBI I pacueTa HadyalbHOW U KOHEUHOUM CKOPOCTH Tella; YUTaTh U CTPOUTH

I‘pa(l)I/IKI/I 3aBUCHUMOCTH CKOPOCTHU TCJIa OT BPECMCHU U YCKOPCHUA TCJIa OT BPEMCHU; PCIIATH
PACUYCTHBIC U KAYCCTBCHHBIC 3aa9M HAa BHIYHMCIICHUC KOOPANHAT, CKOPOCTHU M YCKOPCHUS TCJ1a 110




rpadukam 3aBUCUMOCTH KOOPAWHAT U MPOEKIUNA CKOPOCTH OT BPEMEHH

10. | [ABmxeHue ¢ NOCTOSHHBIM YCKOPEHUEM 3anuceiBaTh GOPMYIIBI IS pacdyeTa Ha4YaJIbHOW M KOHEYHOH CKOPOCTH Tella; YNTATh U CTPOUTH
rpaduKy 3aBUCUMOCTH CKOPOCTH TeJla OT BPEMEHHU M YCKOPEHHUS Tella OT BpEMEHH; peliaTh
pacueTHble ¥ KaueCTBEHHBIE 3a/1a4M Ha BBIYUCICHUE KOOPIMHAT

11. | OnpeneneHre KUHEMAaTHYECKNX XapaKTEPUCTUK | 3amuchIBaTh (YOPMYIBI sl pacueTa Ha4albHON M KOHEYHOM CKOPOCTH TeJla; YUTATh U CTPOUTH

JBUKEHMSI C TIOMOLIbIO TpaduKOB rpaduKy 3aBUCUMOCTH CKOPOCTH TeJla OT BPEMEHHU M YCKOPEHHUS Tella OT BpEMEHH; peliaTh
pacueTHble ¥ KaueCTBEHHBIE 33J1a4l HA BBIUMCIEHUE KOOPIUHAT

12. | [Ipumeps! pemreHus 3a1a4 1Mo Teme «JIBmxenne ¢ | [IpUMeHATh 3aK0H CI0KEHUSI CKOPOCTEH ISl PEIICHNs 3a1a4

ITOCTOSIHHBIM YCKOPEHUEM)
13. | JIBmxkeHue ¢ TOCTOSIHHBIM YCKOpEHUEM HabntonaTe nasieHre 0IHUX U TEX e TeJl B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE; JAeTaTh
CBOOOJHOTO NaICHUS BBIBOJI O IBUYKEHHUH TE€J C OJJMHAKOBBIM YCKOPEHHUEM IPH JEHCTBUU HA HUX TOJBKO CHUJIBI TSKECTH;
OTIMCHIBATH JIBM)KEHUS IIPU KOTOPBIX YCKOPEHHE CBOOOHOTO MaJeHUsI TIOCTOSIHHO U3BECTHBIMU
KMHEMATUYECKUMU YpaBHEHUSIMU
14. | Ilpumepsl pemieHus 3agad no teme «JBuxenue ¢ | [IpuMeHsATh 3aKOH CII0KEHUS CKOPOCTEH IS peleHus 3a1a4
MTOCTOSIHHBIM YCKOpEHHEM CBOOOIHOTO
aJCHUD

15. | PaBHOMEpHOE ABUKEHHME TOUKH 110 OKPY’KHOCTU | BBIUMCIIATE MOYJIb HEHTPOCTPEMUTEIIBHOTO YCKOPEHNUS

16. | KunemaTuka aGCcoOTHO TBEPIOTO Tea YKa3bIBaTh UCIIOJIB30BAHNE NIOCTYNATENBHOTO U BPAILIATEIbHOTO JBUKCHHS B TEXHUKE;
KJIaccu(UIMPOBATh U3YUYCHHbIE OOBEKTHI U SIBJICHUS; eJIaTh BHIBOIBI U YMO3AK/IIOUSHUS U3
HaOJII0IeHUH, N3Y4EHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEHN

17. | IlpumMepsl perieHus 3aaad 1o TeMe [TpyMEHATh 3aKOH CI0KEHUS CKOPOCTEH [UIsl pEIICHUs 3a1a4

«KnHemartnka TBepAOro Tena»
18. | KonTpospHas pabota o teme «Kunematuka» [TpyuMeHATHh TEOPETUYECKUI MaTepHall IPU BBIIIOJHEHUH KOHTPOJIBHBIX 3aJaHUN

Tema 1.2: 3akonbl mexanuku Herorona (21 4.)

19.

OcHoBHOE YTBCPIKACHUC MCXAHUKHU

Ha6J'IIO)IaTL IPOABJICHHUC HHCPUHUH,; IPUBOANTH ITPUMCPHI IIPOABJICHUS HHCPLUKU, PCIIATH
Ka4CCTBCHHBLIC 3a1a41 Ha IIPUMCHCHUC IICPBOI'O 3aKOHA HreroTona

20.

Cuia. Macca. Equaniia maccel

I[aBaTL ONpCACIICHNEC UMITYJIbCAa TCJIa, 3HATh €0 CANHUILY, O6I>$[CH$ITI>, Kakas CUCTEMaA TCJI
Ha3bIBaACTCsA 3aMKHy’1“OI\/'I, MMPpUBOAUTH NPUMEPBI 3aMKHYTOI71 CHUCTEMBI, IIPUMECHATH IPAKTUYCCKHUEC
YMCHUS CIIOKECHUS BEKTOPOB, YMCHUS OTIINYATH BEKTOP, €0 NPOCKIHUH Ha KOOPAWUHATHBIC OCU U
MOIYJIb BEKTOpA, 3alIUChIBATH BTOpOfI 3aKk0H HproToHa B BuiE (I)OpMy.]'IBI; peuiaTh paCuUCTHLIC U
Ka4YCCTBCHHBIC 3a/1a4W Ha IIPUMCHCHHUEC 5TOI'0 3aKOHA

21.

[TepBriit 3ak0H HproTOHA

I[aBaTL ONpCACIICHNUC UMITYJIbCAa TCJIa, 3HATh €TI0 CANHUILY, O6I>$ICH$ITI>, Kakas CUCTEMa TCJ
Ha3bIBaCTCsA 3aMKHy’1“0fI, MPUBOANUTH NPUMCPBI SaMKHYTOﬁ CHUCTCMBI; IPUMCHAITH NPAKTUYCCKHUC




YMEHHUS CII0KEHUS BEKTOPOB, YMEHUS OTJIMYATh BEKTOP, €ro MIPOCKIUN HA KOOPANHATHBIE OCH U
MOJyJIb BEKTOPA; 3alIUChIBaTh BTOPOil 3aKk0H HbtoTOHA B BUe POpMYIbI; peliaTh pacyeTHbIE U
KAuECTBEHHBIC 33/1a4M HA IIPUMEHEHUE ITOr0 3aKOHA

22. | Bropoii 3akoH HeroToHa JlaBaTh OoIpe/ielICHIE UMITYJIbCa TeJla, 3HATh €r0 CAUHUILY; OOBSICHSTH, KaKas CUCTeMa TeJ
Ha3bIBAETCS 3aMKHYTOM, IPUBOJAUTH IPUMEPBI 3aAMKHYTOI CUCTEMbI; IPUMEHATh IPAKTUUECKHE
YMEHHUSI CJIO)KEHUSI BEKTOPOB, YMEHUS OTJINYATh BEKTOP, €0 MPOEKIIUH HAa KOOPAUHATHBIE OCH U
MOJyJIb BEKTOPA; 3alIUChIBaTh BTOPOil 3aKk0H HbioTOHA B BUe POpPMYIbI; peliaTh pacyeTHbIE U
KAUECTBEHHBIC 33/1a4M HA IPUMEHEHHE ITOT0 3aKOHA
23. | [IpyHIHMT CYyIepHO3UINAN CHIT [IprMeHATH 3aKOH CIIOKEHUSI CUJI [T pEeLIeHUs 3a]1a4
24. | Tlpumeps! perieHus 3aaad 1o reme «Bropoi [IpumensTs 3akoH HproTOHA 11151 pemenns 3a1a4
3aKoH HproTOoHa»
25. | Tpernii 3axoH HptoToHa Habntonate, onuceiBaTh U 0OBACHATH OIBITHI, HIUTIOCTPUPYIOIINE CIIPABEITIMBOCTD TPETHETO 3aKOHA
HerotoHa; 3anuceiBath TpeTHii 3akoH HproToHa B Buie popMyIbl;
pelaTh pacueTHbIE U Ka4YeCTBEHHbIE 3314l Ha IPUMEHEHHE ITOr0 3aKOHa
26. | I'eoneHTpHUECKas CHCTEMa OTCUYETa WNuTepnperupoBath puznyecKyo HHPOPMAIHIO, MOIYYEHHYIO U3 IPYIUX UCTOUYHUKOB; TPUMEHSITh
npHOOpeTEeHHbIE 3HaHUS N0 (PU3UKE AJISl pelIeHUs TPAKTUYECKUX 3324
27. | Ilpunuun otHocuTenbHOCTH ["anues. [IpuBOAUTH IPUMEPHI IPOSBIICHUS TATOTEHUS B OKpYXaroleM Mupe. HaxouTe TOUKy NpuioKeHus
WNHBapuaHTHBIE U OTHOCHUTEIIbHBIE BEIIMYHUHBI Y yKa3bIBaTh HAIPABIICHUE CHUJIBI TSDKECTH; Pa3InyaTh U3MEHEHUE CHIIBI TSHKECTH OT yIaJI€HHOCTH
MMOBEPXHOCTH 3EMIIH; CAMOCTOSATEIHLHO paboTaTh C TEKCTOM, CHCTEMAaTH3UPOBATh  0000IIaTh
3HAHMS O SIBJICHUU TATOTEHUS U JIeNaTh BEIBOJBI. ['paduuecku nzobpaxaTs Bec Tejaa U TOUKY €ro
IIPUIOKEHHUS; PACCUUTHIBATH CHITY TSJKECTHU M BECa TeJa; HAaXOJUTh CBSI3b MEXK/Y CHIION TAKECTH U
Maccou Tena
28. | Cunbl B ipupoae ['padmyecku n300paxkath CHILy YIPYTOCTH, IOKa3bIBaTh TOUKY MPUIIOKEHUS U HAIIPABJICHUE €€
NEeNCTBUS; OOBICHATH NIPUUYUHBI BOSHUKHOBEHHMSI CHJIBI YIIPYTOCTH; IPUBOAUTH IPUMEPHI BUIOB
nedopMaiuu, BCTpeyaromuecs B ObITY, A€IaTh BBIBOIBI
29. | Cuna TsDKeCTH M CUJla BCEeMHPHOTO TATOTECHUS N3mepAaTh cuity TpeHUs! CKOJIbKEHUS; Ha3bIBaTh CIIOCOOBI YBEIMYCHHSI U YMEHbBILICHUS CUJTbI
TPEeHHUsI; IPUMEHSTh, 3HAHHS O BUAAX TPEHUS U croco0ax ero M3MEHEeHUs Ha MPaKTHKE, OObSICHSTD
SIBJICHUS, TPOUCXOIAIIME U3-3a HAJTMYKS CUJIbI TPEHUS aHAJIM3UPOBATh UX U JIEJATh BBIBObI
30. | Cuna TsKeCTH Ha JIpyrux IUlaHeTax [IpumMeHnsaTH IpHOOpPETEHHBIE 3HAHUS 110 (PU3MKe Ul PEeLIeHNs NIPAaKTHYEeCKUX 3a/ad,
BCTPEYAIOLIUXCS B TIOBCEAHEBHOM KHU3HM, JJIs1 0€30aCHOTO MCIOIb30BaHUs OBITOBBIX TEXHUYECKUX
YCTPOMCTB, pallMOHAJIbHOIO IPUPOIOTIOIB30BAaHNUS M OXPaHbl OKPYKAIOIIEH CPEIb
31. | IIpumepsl perieHus 3aaad 1o TeMe «3akoH [IpuMeHATh 3aKOH BCEMUPHOTO TSATOTEHUS JUISl PELICHUS 3a/1a4
BCEMUPHOTO TATOTEHUS»
32. | IlepBast KOcMHUECKasi CKOPOCTh




33.

IIpumepsl pemienus 3anay no teme «llepsas
KOCMMYECKasi CKOPOCTH)

[IpumeHATs 3HaHUA O IEPBOM KOCMUYECKOW CKOPOCTH TP PELICHUS 3a7a4

34. | Bec. HeBecomocth
35. | Jdedopmanus u cuibl ynpyroctu. 3akon ['yka I'padmueckn n300paxarh CHITy YIIPYrOCTH, TOKA3bIBATh TOUKY MPUIIOKECHHS U HAIIpaBJICHHUE €€
36. | [lpumeps! peweHns 3a1a4 1o reme «CHIbL NENCTBUS; OOBSICHATH IPUUYMHBI BOSHUKHOBEHMSI CUJIbI YIIPYIOCTH; IPUBOAUTH IPUMEPHI BUJIOB
yrpyrocru. 3akon 'yka» nedopmanuu, BcTpeyaromuecs B ObITY, A€71aTh BHIBOIBI
37. | Cuiel TpeHUs I'padmuecku n300paxarb CULy TPEHUS, OKA3bIBaTh TOUKY IPUIIOKEHUS U HAlpaBJIEHHUE €€
NEeNCTBUS; OOBICHATH NIPUUYMHBI BOSHUKHOBEHMSI CUJIbI YIIPYTOCTH; IPUBOAUTH IPUMEPHI BUJIOB
nepopManuy, BCTpedarolmuecs B ObITY, AeJaTh BbIBOIbI
38. | [Ipumeps! perenus 3aaa4 mo reme «Critbl [IpumeHsTh 3HaHUS O CUJIE TPEHUS IIPH pELIeHUs 3aa4
TPEHUS»
39. | KoHTposbHas paboTa 1Mo TemMe «3aKOHBI [IpumeHsTh TEOpETUYECKUIT MaTepuall MU BHIOJHEHUH KOHTPOJIBHBIX 3aaHUM

MexaHuku HeroToHay

Tema 1.3: 3akoHbl coxpanenusi B Mexanunke (19 4.)

40. | Ummynbc MaTepuaabHON TOYKH. 3aKOH 3anuchIBaTh 3aKOH COXPAHEHUS UMITYJIbCA; IPUMEHSTh €r0 JUIsl BRIYUCIECHUS] N3MEHEHU CKOPOCTEM
COXPaHEHHUS UMITyJIbCca TEJ NPU X B3aUMOJCHCTBUU
41. | [Ipumeps! perienus 3a1a4 1Mo TeMe «3aKoH [TpuMeHsITh 3aKOH COXpaHEHMsI UMITYJIbCa JUIs PEeIIeHUs 3a/1a4
COXPAaHEHHUS UMITYJIbCa»
42. | Mexannueckasi paboTa ¥ MOIITHOCTh CHJTBI Ha6mronaTe 1 00BACHITH peaKTHBHOE JABM)KCHHUE; IPUMEHSTH IPUOOPETEHHBIE 3HAHUS 110 (DU3UKE
JUIS PEIICHUs MPAKTHUECKUX 3a/1a4, BCTPEYAIOIINXCS B TOBCETHEBHOM JKHU3HU
43. | Oueprus. Kunernueckas sneprus JlaBaTh ornpeneneHus U3y4eHHbIM MOHATUSM; BBIYUCISATH PA0OTY CHUJT M U3MEHEHHE KHHETHYECKON
SHEPTrUU Tella; IPUBOIUTH MPUMEPHI Tell, 00JIaJa0IINX NOTEHIUATbHON, KHHETHUECKOI SHEepTruei;
IPUBOJUTH MPUMEPHI IPEBPAIICHUS SHEPTUU U3 OJHOTO BHUJIA B APYTOM, TEJ 00JIaAat0IINX
OJIHOBPEMEHHO M KHHETHUYECKOU U MOTEHIIUAIbHON SHEPTUEH; ONPENeNATh MOTEHIIUATbHYIO
SHEPTHIO0 YIPYro 1ehOpMUPOBAHHOTO TeJa IO U3BECTHOH AedopMalvy 1 )KECTKOCTH Tea;
paboTaTh ¢ TeKCTOM maparpacda ydyeOHuKa
44. | Ilpumepsl pelieHus 3a/1a4 1o TemMe [TpuMeHsTh 3aKOH COXpaHEHUS YHEPTHUH ISl pEIICHUS 3a/1a4
«Kunetnueckas SHEprusi U €€ N3MEHEHUE)
45. | PaGoTta cuJI TSDKECTH M CUJIBI YIIPYTOCTH.
KoHcepBaTHBHBIE CHITBI.
46. | [loTeHnManpHast YHEPTUS
47. | 3aKoH cOXpaHEHHs YHEPTUH B MEXaHUKE [IpuMeHSTh 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH MPU pacueTax pe3ylbTaToB

B3aHMMOJCHCTBUM Tell I'paBUTAIUOHHBIMU CUJIAMU U CUJIaMU YIIPYT'OCTH. Pemiate PaCYCTHBIC U




Ka4YCCTBCHHBIC 3a/1a41 Ha IPUMCHCHUC 3dKOHA COXPAaHCHUA SOHCPTHUU

48. | Pabora cun tarorenus. [loTeHnanbpHas SHEPTUs
B I10JIC TATOTCHHS

49. | IIpumepsl perieHus 33129 1Mo TeMe «3aKOH [TpuMeHSTh 3aKOH COXpaHSHUS MEXaHUICCKOW SHEPTUH JJIs PeIICHUS 33124
COXPAHCHUS MEXaHHYECKON SHEPTHI»

50. | OcHOBHOE ypaBHEHHE JUHAMUKA
BpAIIATeILHOTO JIBUKCHHS

51. | 3akOH coXpaHEeHUs] MOMEHTA UMITYJIhCa

52. | Ilpumeps perreHus 3a1a4 mo Teme «JlnHamuka [TpuMeHSTH 3aK0H BPAIATEILHOTO IBIKEHUS IS PEIICHHS 33124
BpAIIATEILHOTO JTBHKCHIS

53. | PaBHOBecHe Ten

54. | Ilpumep pemeHus 3aaa4 1o teme «PaBHOBecHe [TpuMeHsTh 3aKOH paBHOBECHS TBEPJIBIX TEJ IS PEIICHUS 3a1a4
TBEPIBIX TEI»

55. | laBnenue. YcnoBue paBHOBECHS KUIKOCTH

56. | JIBmwxkenwue xxunkoctu. YpaBHenue bepuymim

57. | Ilpumepsl pemieHus 3aga4d Mo TeMe [TpuMeHsITh 3aKOH TUAPOMEXAHUKH JJIsl PEeLIeHus 3a1a4
«'upoMexaHuKa»

58. | KontpoarHas pabora mo pazueny «MexaHuka» [IpuMeHsATh TEOPETUUECKUI MaTEpUall MPH BHITIOJHEHUH KOHTPOJIbHBIX 3aIaHUN

PA3JIEJI 2: OCHOBBI MOJIEKY.JISPHOM ®W3UKU U TEPMOJJUHAMUKH
Tema 2.1: OcHOBBI MoOJIeKY/IsIpHO-KMHeTHYecKol Teopun. Uaeanbnsblii ras (19 4.)

59. | OcHosuble nonoxenuss MKT. bpoynoBckoe OOBACHATH ONBITHI, TOATBEPKAAIOLIUE MOJIEKYISIPHOE CTPOCHHE BELIECTBA, OPOYHOBCKOE
nsuxkenue. Auddysus JBUKEHHE; OMPENENATh pa3Mep MaJbIX Tell; 00BACHATh: OCHOBHBIE CBOMCTBA MOJIEKYJ, PU3NYECKHE
SIBJICHUS HA OCHOBE 3HAHUI O CTPOSHUH BEIIECTBA; OOBSACHATH siBJIeHHE TUD(DY3UU U 3aBUCUMOCTD
CKOPOCTH €€ MPOTEeKaHUs OT TEMIIEPATyphl Teja; MPUBOAUTH TpUMephl MU GY3UH B OKPY>KAIOLIEM
MUpe
60. | I[Tpumeps! pemienus 3aaa4 o reme «OCHOBHbBIE [Ipumensts ocHoBHbIe nostokeHUst MKT st pewienus 3agau
nonoxxeHuss MKT»
61. | bpoyHOBCKOE BUKEHHE JlaBaTh omnpeneneH s H3y4eHHBIM MOHATUSM (OTHOCUTENbHAS MOJIEKYIIsIpHAsi Macca, MOJIIpHAast

Macca, KOJIM4CCTBO BCIICCTBA, 1 MOJIb, KOJIMYCCTBO MOJICKYJI, TOCTOSIHHAA ABOFaI[pO, IJIOTHOCTH
BGI_I_ICCTBa); Ha3bIBATh OCHOBHBIC IMOJIOKCHUSA N3YUCHHBIX TeOpI/Iﬁ M TUIIOTE3




62.

Cunbl B3aumoeiicTBus Mojekyia. CtpoeHnue
ra3000pa3HbBIX, KUJAKUX U TBEPIBIX TEIl

I[OKa?»LIBaTB HaJIMYUC Pa3JInius B MOJICKYJIIPHOM CTPOCHUU TBCPIALIX TCII, )KHHKOCTCﬁ H ra3os,
IMPUBOJUTH NPUMCPLI MPAKTHUYCCKOTO MCIIOJIb30BaAHUA CBOMCTB BCIHICCTB B PA3JIMYHBIX arperaTHbIX
COCTOSAHUAX; TPOBOAUTL SKCIICPUMCEHT I10 06Hapy>KeHmo IICP'ICTBHH CHJI MOJICKYJISIPHOT'O
IMMPUTAKCHUS, 1€J1aTh BBIBOABI; UCIIOJIB30BATh MCKIIPCIMETHBIC CBA3U (1)I/I3I/IKI/I 1 XUMHHU OJIA
O00BICHCHUS arperaTHoro COCTOAHUA BCUICCTBA.

63.

OcnoBHoe ypaBuenue MKT razos

Jloka3pIBaTh HAJIMYME PA3IU4MA B MOJIEKYIIIPHOM CTPOEHUU TBEPABIX TEII, KUIAKOCTEN U ra30B;
IIPUBOJAUTH MPUMEPBI IPAKTUYECKOTO UCIIOJIB30BAHUS CBOMCTB BEIIECTB B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSIX; IPOBOJUTH SKCIIEPUMEHT 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO
IPUTSDKEHUS, A€TaTh BBIBOIbI; UCIIOJIb30BaTh MEKIIPEIMETHBIE CBSI3U (GU3UKH U XUMUH IS
00BSCHEHUS arperaTHoro COCTOSIHKS BEUIECTBA.

64.

[Ipumeps! pemienus 3agad no reMe «OCHOBHOE
ypaBHeHne MKT»

[Tpumensars ocHoBHbIE TToNokeHUsT MKT s pemenus 3agaq

65.

Temneparypa u TemI0Boe paBHOBECHE.

JlaBaTh ornpeneneHus U3y4eHHbIM MOHATHUAM (TEIUIOBOE paBHOBECHE, MUKpPOTIapaMETpPhI,
MaKponapaMeTpbl, TEMIIepaTypa, TEIIOBOE JIBUKEHNE, KWHETHUECKask SHEPTUsl ABMKEHUS MOJIEKYII,
nocrosinHas bonbiiMaHa, abcoroTHast TemiiepaTypa, KeiabBHH, Cpe/HsIs KBaApaTH4Has CKOPOCTh);
BBIYUCIISITh CPEHIOK KHHETUYECKYIO SHEPTHIO TEIJIOBOTO ABUKEHUS MOJIEKYJ IO U3BECTHON
TEMIIEpaType BEIIECTBA

66.

Onpenenenue TemMeparypbl. JHEPrUs
TEIJIOBOTO ABM)KEHHUS MOJIEKYII

JlaBaTh ornpeneneHus U3y4eHHBIM MOHITUSIM (TEIUIOBOE paBHOBECHE, MUKPOIIApaMETPHI,
MakporapaMeTpbl, TEMIIEpaTypa, TEII0OBOE JBUKEHNE, KHHETUUYECKasi SHEPT sl IBIKEHUS MOJIEKYI,
nocrosinHas bonbliMana, abcotoTHas Temneparypa, KenbBuH, cpeiHss KBapaTH4YHAs CKOPOCTh);
BBIYUCIISTH CPEAHIOI KHHETHYECKYIO SHEPTUIO TEIIOBOTO IBUKEHUS MOJIEKYJ IO U3BECTHOM
TEeMIIepaType BellecTBa

67.

M3MeHeHne ckopocTeil MOJIeKyIT ra3a

Z[aBaTB OIpCACIICHNA N3YUYCHHBIM IIOHATUAM (TGHHOBOG paBHOBECUEC, MUKPOIIapaMETPhI,
MaKkpoIapaMeETphbl, TEMIIEpATypa, TCIIJIOBOC ABUXKECHNEC, KUHETUYCCKAs SHEPTUA IBUXKCHUA MOJICKYII,
IIOCTOsIHHAsA EOHLHMaHa, a0CcoJIOTHAs TEMIICpaTypa, KeHBBI/IH, CpeaHsAa KBaapaTUiHasa CKOpOCTB);
BBIUUCIIATH CPCAHIO0 KUHCTHUYCCKYTO SHCPI'UI0 TCIIJIOBOT'O ABUKCHHUA MOJICKYII 110 U3BECTHOM
TEMIICPATYPC BCIICCTBA

68.

[Tpumeps! perienus 3a1ad no Teme « JHeprus
TETJIOBOTO JABUKEHUS»

HpI/IMeHHTL OHCPIr'ui0 TCILIOBOI'O ABMIXKCHUS AJIA pCHICHUS 3a1a4

69.

ypaBHeHI/Ie COCTOSAHHA NACAJIBHOIO ra3a

JlaBaTh omnpeneneHus U3y4eHHBIM MOHITHUSIM (MaKpomapaMeTpbl, YHUBEpcaabHas ra3oBas
nocTosinHas, ypaBHeHue Knaneiipona-MeneneeBa, ypasHenue Knanelipona); mpuMeHsITh
npUOOpETEHHBIC 3HAHUSA TI0 (PU3UKE AT PELICHUS MPAKTUYECKUX 3a]]a4, BCTPEUAIOIUXCS B
MMOBCEIHEBHOM KN3HU

70.

I"a30BEIC 3aKOHBI

I[aBaTL ONpCACIICHNUA N3YUYCHHBIM IOHATUAM (1" A30BbIC 3aKOHEI, U30TTPOLECChI, 3aKOH Hlapnﬂ, 3aKOH




I'eii-JTroccaka, 3axoH boitnsa-MaproTra, H30XOpHBIH, H300apHbIi, N30TEPMHUYECKHI TPOIIECCHI);
OIIpeNIeNATh IapaMeTPhl BEIIECTBA B ra3000pa3HOM COCTOSHUU U IIPOUCXOAILUX IIPOLECCOB I10
rpadukam 3aBucumoct p (T), V (T), p (V); npencraBnsts B BuE rpadKOB H30XOPHBIH,
1300apHBIN U H30TEPMUYECKUI MPOIIECCHI

71. | Pemenue 3anay no reme «OCHOBBI [TpumeHnsTh IPHOOPETEHHBIE 3HAHUS 10 (PU3HKE [T PEIICHHUS TPAKTUIECKUX 33124,

MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH. BCTPEUAIOLIUXCS B TIOBCEAHEBHON KU3HU

WneanbHblii ra3z»

72. | HacwimienHslii nap. JlaBneHne HaChIIEHHOTO IPUPOJIbI, KOTOPbIE 0OBIACHAIOTCS KOHEHCAlMeN apa; MPUBOAUTE TPUMEPHI BIUSHUS BIaKHOCTU
napa. BiaxxHocTs Bo3ayxa BO3/1yXa B OBITY U JIEATEIBHOCTH Y€JIOBEKA; ONPENENSITh BIAXKHOCTh BO3yXa

73. | [lpumeps! perieHus 3a1ad 1o TeMe [IpumensaTh npuoOpeTeHHbIE 3HAHUS 110 GU3HKE ISl peLICHHS IPAaKTUYECKUX 3a/ad,
«Hacpimennsiii map. BiaxxHOCTh BO3ayXa» BCTPEUYAIONIUXCS B MOBCETHEBHOM )KU3HU

74. | CpoiictBa xkujakoctu. [loBepxHocTHOE JlaBaTh ornpeneneHus U3y4eHHbIM MOHATUSM (M30TPOTIHSI, AaHU30TPOIHS, KPUCTAILIIBI,

HaTSKEHHE MOHOKPHUCTAII, MOJIUKPUCTAILI, aMOp(HBIE TeNa, TEKyYeCTh, KPaTKOBPEMEHHOE BO3/ICIICTBHE,
JIOJITOBPEMEHHOE BO3/ICHCTBHE); NCCIIEI0BATh MEXaHUUECKUE CBOMCTBA TBEPABIX TEN; IPUMEHATh
bu3ndecKue MOHATHS U 3aKOHBI B yueOHOM MaTepualie MpopeCcCHOHATBHOTO XapaKTepa;
UCHoJIb30BaTh MHTEpHET 1715 moucka nHdopMaluu o pa3paboTkax U IPUMEHEHUSX COBPEMEHHBIX
TBEPABIX U aMOP(HBIX MaTEPHUAJIOB

75. | CMauuBaHue 1 He cMaunBaHue. Kanumispsl JlaBaTh ornpeneneHus U3y4eHHbIM MOHATUSM (M30TPOTIHSI, AaHU30TPOIHS, KPUCTAILIIBI,
MOHOKPHUCTAILJ, MOJIMKPUCTAILT, aMOp(HBIE Tella, TeKYy4eCcTh, KpaTKOBPEMEHHOE BO3/CHCTBHE,
JOJITOBPEMEHHOE BO3/ICICTBHUE); UCCIIEIOBATh MEXaHHUUECKHE CBOICTBA TBEPAbIX TEJ; IPUMEHSThH
¢du3nyecKue NOHATUS U 3aKOHBI B yUeOHOM MaTepuae Mpo(eccuoHaIbHOTO XapaKTepa;
ucnoJib30Bath MHTEpHET 1715 moucka uHpopMaluu o pa3paboTkax U IPUMEHEHUSX COBPEMEHHbBIX
TBEPABIX U aMOP(HBIX MaTEPUaAJIOB

76. | IIpumeps pemienus 3agau mno reme «CBoiicTBa [TpumensTh IpUOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEelIeHUs IPAKTUYECKUX 3a/1a4,

KUIKOCTHN»

BCTPCYAIOIIUXCA B MOBCEIHEBHOM KM3HU




77,

Kpucrannmaeckue u amopdHbIe Tena

JlaBaTh ornpeneneHust U3y4eHHbIM NOHATHUAM (M30TPONHMSL, AaHU30TPOIIUS, KPUCTAJLIbI,
MOHOKPHCTAILT, TOTMKPUCTAILT, aMOP(HBIE TeNa, TEKY4eCTh, KPaTKOBPEMEHHOE BO3/ICHCTBUE,
JI0JITOBPEMEHHOE BO3/IEICTBHE); NCCIIEI0BATh MEXaHUUECKUE CBOMCTBA TBEPABIX TEN; IPUMEHATh
¢du3nUecKkre MOHATHS U 3aKOHBI B yUeOHOM MaTepualie IpoecCHOHAIBHOTO XapaKTepa;
UCHoJib30BaTh MHTEpHET 1715 orcka nH(popMaluu o pa3paboTKax U IPUMEHEHUSAX COBPEMEHHbBIX
TBEPJIBIX U aMOP(HBIX MAaTEPHAIIOB

Tema 2.2: OcHoBbI TepMoauHAMHUKH (12 4.)

78. | BHyTpeHHsISI SHEpTHsL. JlaBath omnpeneneHre BHYTPEHHEN YHEPTUHN Tela KaK CyMMbl KWHETUYECKOW SHEPTUH JIBH)KEHUS €r0
YacTUIl ¥ NOTEHUHUATbHON SHEPIUH UX B3aUMOJICHCTBUS; 00BACHATh U3MEHEHUE BHYTPEHHEN
SHEPTruu Tela, KOorJa HaJl HUM COBEpPIIAIOT padoTy WK TEJO coBepiuaeTr padoty. [lepeuncusrs
CrocoObl U3MEHEHUS! BHYTpeHHEeN sHepruu. [IpuBoanTh mprMepsl N3MEHEHUS BHYTPEHHEH SHEPIUU
Teja IMyTeM COBEepIIeHUs paboThl U Terionepenadyn. [I[poBoAUTH ONBITHI IO U3MEHEHUIO
BHYTPEHHEU YHEPTrUun
79. | Pabota u Temnora kak popMbl Ieperaduu JlaBaTh ornpenesneHre BHYTpEHHEH S3HEPTHH Tela KaKk CYMMbl KHHETUUECKOM 3HEPTrUU ABMKEHUS €ro
SHEpPruu YacTUIl ¥ IOTEHUUATbHON SHEPTHH UX B3aUMOIECUCTBUS; 0OBACHATh U3MEHEHUE BHYTPEHHEN
SHEPruu Tella, KOorJa HaJl HUM COBEpPIIAIOT padoTy WK TEJIO coBepiuaeT padory. [lepeuncusats
CrocoObl U3MEHEHUS! BHYTpeHHe! sHepruu. [IpuBoanTh npruMepsl U3MEHEHUs BHYTPEHHEH SHEpruu
TeJa IMyTeM COBEepIlIeHuUs paboThl U Terionepeaayu. [[poBOUTH OMBITHI IO U3MEHEHUIO
BHYTpPEHHEH SHEpruu
80. | IIpumepsl pemieHus 3aga4 Mo TeMe [TpumensTh IpHOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PElIeHUs TPAKTUYECKUX 3a/1ad,
«BHYTpeHHsIs1 SHEeprus» BCTPEUAIOUIUXCS B MOBCEAHEBHON KU3HU
81. | ®a3oBsie nepexoibl. TermnoeMKkocTh. YaenbHas | HaxoauTh cBS3b MEXAy €IUHUIIAMU, B KOTOPBIX BRIPAXKAIOT KOJIMYECTBO TEIoThI Jx, kJ[kK, Kai,
TEIUIOEMKOCTh. YpaBHEHHUE TEIIOBOTO 0allaHca | KKajl; CaMOCTOSITENIbHO paboTaTh C TEKCTOM Yy4eOHUKA; OOBSICHITh (PU3NUECKHI CMBICIT yIeIbHOU
TEIIOEMKOCTH BEIIECTB; aHAIU3UPOBATH TAOJIMYHbIC TaHHBIC; TPUBOAUTH IPUMEPHI, TPUMEHEHUS
Ha MPaKTUKE 3HAHUH O pa3InYHON TETIOEMKOCTH BEIIECTB; PACCUUTHIBATH KOJIMYECTBO TEIUIOTHI,
He0OX0IMMOe€ IS HarpeBaHUs TEJIa UM BBIIEIIEMOE UM NP OXJIKICHUU
82. | Ilpumepsl perieHus 3aaa4 mo reme «YpaBHeHus: | [IpuMeHaTs mpruoOpeTeHHbIe 3HAHUS TT0 (PU3UKE AJIs PelIeHus] TPaKTUYECKUX 3a/1ad,
TEIJIOBOTO DasiaHcay BCTPEYAIONIUXCS B TOBCEAHEBHOM )KU3HU
83. | IlepBolii 3ak0H TepMoarHAMUKH. [IpumeHeHme PaccunthiBaTh M3BMEHEHHUsI BHYTPEHHEHW SHEPTUU Tell, pabOThHI M MEPEAaHHOTO KOJINYECTBA TETIOTHI

IICPBOT'0 3aKOHA TCPMOJUHAMUKHU K PA3JIMIHBIM

C HUCIIOJIb30BAHUCM IICPBOT'O 3dKOHA TCPMOJUHAMUKHU ; paCyYCT pa60TBI, COBCpI.I.ICHHOﬁ ra3om, I10




u3ormnpoieccaM. Bropoe Hauano TepMoAMHAMUKA

rpa¢uky 3aBucumMocty p (V); IpUBOIUTH NPUMEPBI HEOOPATUMBIX IPOLIECCOB B IPUPOJE;
(GbopMynHpoBaTh BTOPOH 3aKOH TEPMOIMHAMHUKH

84. | Ilpumeps! perenus 3aaa4 o reme «IlepBbrii [TpumMeHnsTH MPHOOpPETEHHBIEC 3HAHUS 110 (PU3HKE VIS PeHICHHUS IPAKTUIECKUX 3a/1ad,
3aKOH TEPMOJIMHAMUKNY BCTPEYAKOUIUXCS B IOBCEHEBHOM )KU3HU
85. | Bropoii 3aK0oH TepMOTUHAMUKA PaccuutbiBaTh M3MEHEHUSI BHYTPEHHEN 3HEPruu Tell, paboThl U MEPEAAHHOTO KOJINYECTBA TEILJIOTHI
C UCMOJIb30BaHUEM IIEPBOTO 3aKOHA TEPMOIMHAMUKY; pacyeT padoThl, COBEPILIEHHON ra3oM, 10
rpaduky 3aBucumocTH p (V); IpUBOANUTE IPUMEPBI HEOOPATUMBIX IPOLIECCOB B MPUPOJIE;
(dbopMynupoBaTh BTOPOH 3aKOH TEPMOIMHAMUKU
86. | [Ipuaumme! neiictBus TerioBoi MamuHbl. KITJ[ | OOBSICHATH YCTPONCTBO M MPUHIUI pabOTHI TEIUIOBOTO JABHUTraTelsl; cpaBHUBaTh K11/ pasmuaHbix
TEIUIOBOTO JBUTATEIS MalIiH U MexaHu3MoB; BeruucisaTh KII/] nmpu coBepriennn razom paboThl B IIpolieccax M3MEHEHUS
COCTOSIHUS TI0 3aMKHYTOMY IIUKJTY; IEMOHCTpAIMs posii GU3UKH B CO3JJaHUHU U COBEPILIEHCTBOBAHUU
TEIJIOBBIX JBUTATENEHN
87. | Ilpumeps! pemenus 3aaa4 mo teme «KI1/1 [IpumensTh npuoOpeTeHHbIe 3HaHUS 10 (GU3KKE ISl pEIICHUs TPaKTUYECKUX 3ajad,
TEIJIOBOTO JABUTATEIISI» BCTPEYAIONIUXCS B TOBCEHEBHOM )KU3HU
88. | TerutoBBIE ABUTATETH U MX POJIb B )KU3HU W3narath cyTh 3K0J0THYECKUX POOsIeM, 00YCIOBIEHHBIX pa0OTON TEIIOBBIX IBUraTeNel 1
4eJI0BEKa IIpeyIaraTh IMyTH UX PEIIEHUS; yMETh BECTU AUAJIOT, BBICIYIINBATh MHEHUE ONIIOHEHTA,
y4acTBOBATh B AMCKYCCHUH, OTKPBITO BBIPAXKAaTh U OTCTAUBaTh CBOIO TOUYKY 3PCHUS; aHAIM3UPOBATh U
OLICHUBATh MOCIIEICTBUS ISl OKPYKAIOIIEH Cpeibl OBITOBOM M MPOU3BOACTBEHHON AEATEIIBHOCTH
YeJI0BEKa, CBA3aHHOM C MCIOJb30BaHUEM (PU3UUECKUX IIPOLIECCOB
89. | KonTposbHas paboTa 1o paszzaeny « OCHOBBI [TpyuMeHATh TEOPETUYECKHUI MaTepHall IPU BBITIOJHEHUH KOHTPOJIBHBIX 3aJaHUN

MOJIEKYJISIpHOUM (DU3UKH U TEPMOIUHAMUKU»

PA3JIEJI 3: OCHOBBI DJIEKTPOANHAMUKHU
Tema 3.1: Duexkrpuyeckoe nmoJe (16 4.)

90. | DnexTpuyeckue 3apsiibl. 3aKOH COXPaHEHUS OOBACHATH B3aMMO/ICHCTBHE 3aPSHKEHHBIX TN U CYLLIECTBOBAHUE JIBYX POJIOB 3aps/ia; 10Ka3bIBaTh
3apsiza CYIIECTBOBAHHE YAaCTHIL, UMEIOIINX HAUMEHbBIINH JIEKTPUUYECKU 3apsi; 00bACHATh 00pa3oBaHue
HOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB; (POPMYIMPOBATH 3aKOH COXPAHEHMSI AIEKTPHUUECKOTO
3apsijia, NPUMEHSTh MEX NPEIMETHBIE CBSA3U XUMHUM U U3UKH 111 OObSICHEHHs CTPOSHHsSI aTOMa
91. | 3akon Kynona Bbruncnare cuiibl B3aMMOIEHCTBHS TOUEUHBIX 3JIEKTPUUECKUX 3apsiioB; GOPMYIUPOBATh 3aKOH
Kynona; cTpykTypupoBaTh U3y4eHHBIN MaTepua; HHTEPIPETHPOBaTh GU3NUECKYIO HH(OPMAIIHIO,
NIOJIYYEHHYIO U3 IPYTUX HCTOYHHUKOB
92. | Ilpumeps! pelieHus 3aaay 1o TeMe «3aKoH [TpumMeHsATH IPpHOOpPETEHHBIE 3HAHUS 110 (PU3MKe Ul PEelIeHNs IPAaKTHYECKUX 3a/ad,
KYJIOHa» BCTPEYAIOLINXCS B TOBCEAHEBHOM )KU3HU
93. | bimskozelicTBUE U ACHCTBUE HA PACCTOSTHUH JlaBaTh omnpenieneHus U3y4eHHBIM MOHATHUSAM (CHUJIOBask XapaKTEPUCTHKA OIS, HAPSHKEHHOCTh

1O0JIA, NPUHIUII CYTICPIO3UITUHN HOJ'ICI‘/’I, CBOMCTBA QJICKTPUYICCKOTO 110JI51, CKOPOCTh CBeTa); Ha3bIBATh




OCHOBHBIC ITOJIOKCHHA U3YYCHHBIX TGOpI/IfI U I'"IroTe3

94. | DnexTpuyecKoe moJe. JlaBaTh ornpeneneHust U3y4eHHbIM NOHATUAM (CUJIOBAsl XapaKTEPUCTUKA 10JIs1, HAIIPSKEHHOCTD
10JIs1, IPUHLUI CYNEPIIO3UIIMHU TT0JIEN, CBOMCTBA AIEKTPUUECKOTO T0JIsI, CKOPOCTh CBETA); HAa3bIBATh
OCHOBHBI€ IT0JIOKEHUSI H3YYEHHBIX TEOPUM U TUIIOTES
95. | HanpspKkeHHOCTD JIEKTPHYECKOTO TMOJIS. JlaBaTh ornpeneneHust U3y4eHHbIM NOHATHUAM (CUJIOBAsl XapaKTEPUCTUKA 10JIs1, HAIIPSKEHHOCTD
10JIs1, IPUHLUI CYNEPIIO3UIIMHU NT0JIEN, CBOMCTBA AIEKTPUUECKOTO T0JIsI, CKOPOCTh CBETA); Ha3bIBATh
OCHOBHBI€ ITOJIOKEHUSI H3YYEHHBIX TEOPHI U TUIIOTE3
96. | ITome ToueuHoro 3apsina. [IpuHIMT JlaBaTh ornpeneneHust U3y4eHHbIM NOHATUAM (CUJIOBAasl XapaKTEPUCTHKA OIS, HAIIPSKEHHOCTh
CYIIEPITO3UIUH TIOJIEU 10JIs1, IPUHLUIT CYNEPIIO3UIIMHU T0JIEH, CBOWCTBA AIIEKTPUUECKOTO TOJIsI, CKOPOCTh CBETA); HAa3bIBAThH
OCHOBHBI€ ITOJIOKEHUSI H3YYEHHBIX TEOPUM U TUIIOTES
97. | PabGoTa cH1 3JIEKTPUIECKOTO TTOJIS JlaBatp onpeneneHrs N3y4eHHbBIM MTOHATUSAM; OIACHIBATh U JEMOHCTPALIMOHHBIE U CAMOCTOSATEIIBHO
MIPOBEJIEHHBIE SKCIIEPUMEHTBI, UCTIONIB3YS JJIs ATOTO SA3bIK (PU3UKU; KIACCUPHUIIMPOBATH U3yUCHHbIE
0OBEKTHI U ABJICHUS; A€TaTh BBIBOJbI U YMO3AKIIOUEHHS U3 HAOIIOACHNUN, U3yUYEHHBIX (GU3NYECKUX
3aKOHOMEPHOCTEW, TPOTHO3UPOBATh BO3MOKHBIE PE3YIIBTATHI
98. | [loTennmain. Pa3HOCTh MOTEHIINAIIOB. JlaBaTh ornpeseneHus U3y4eHHBIM MOHITHUSIM (SHEpreTuYecKas XapakTepUCTUKa MOJIsl, TOTeHIIUAJ,
Pa3HOCTh MOTEHLUANOB, HAIPSYKEHNE, SKBUIIOTCHIIMAJIbHAS TIOBEPXHOCTh, BONBT); BEIUNCIATH
INOTEHLHAJ 3JICKTPUYECKOTO T0JIS OJHOTO U HECKOJIBKHUX TOYEYHBIX MIEKTPUUYECKHUX 3apsI0B;
U3MEPSATh Pa3HOCTh MOTEHIUAJIOB
99. | CBs3b MEX 1y HANPSHKEHHOCTBIO U PA3HOCTBIO JlaBaTb onpeneneHus U3y4eHHbIM MOHATUAM (SHEpreTU4ecKas XapakTepUCTHKA M0JIs1, HOTEHIHAI,
MIOTCHIMAJIOB JIEKTPUYECKOTO MO Pa3HOCTb MOTEHLUAIOB, HAPSXKEHHUE, SKBUIIOTECHLIMAJIbHAS [IOBEPXHOCTb, BOJIBT); BEIUNCIATH
IOTEHLHAJ 3JIEKTPUUYECKOTO TI0JIS OJHOTO U HECKOJIBKHUX TOYEYHBIX NIEKTPUUYECKUX 3apsiOB;
U3MEpPSATh Pa3HOCTh MOTEHIUAJIOB
100.| I[IpoBOAHUKHU M JUBIEKTPUKHU B Ha ocHoBe 3HaHMi cTpoeHUs aTOMa 0OBACHATH CYILIECTBOBAHNE POBOJHUKOB U TUAJIEKTPUKOB,;
IEKTpocTaTnyecKoM nose. Iomsapuzanus IIPUBOUTH IIPUMEPHI IPUMEHEHUS IIPOBOIHUKOB U IUIJIEKTPUKOB B TEXHUKE
TURJIEKTPUKOB
101.| I[Ipumeps! perieHus 3aaad 1o TeMe [IpumMensaTh NprOOpPETEHHBIE 3HAHUS 110 (PU3MKe Ul PEeLIeHUs IPAaKTHYECKUX 3a/ad,
«[loTeHnuanpHas SHEPrus» BCTPEUYAIOLIUXCS B IOBCEAHEBHOM )KU3HU
102.| DnexTpoeMKoCTh. EQMHUIBI 37IEKTPOEMKOCTH OOBsACHATH Ha3HAYEHUE KOHJCHCATOPOB B TEXHUKE, COCOOBI YBEJIMUEHHS U YMEHBIICHUS EMKOCTH
KOHJIEHCATOPA; PACCUUTHIBATH HJIEKTPOEMKOCTh KOHAEHCATOPa, pPabOTy, KOTOPYIO COBEpIIAET
3IIEKTPUYECKOE M0JIE KOHAEHCATOPA; BBIUYUCIIATE SHEPTHUIO DJIEKTPUYECKOTO MOJIS 3aPsKEHHOTO
KOH/JIEHCATOpa
103.| Konzaencatopbl. DHeprus 3apsHkKeHHOTO OOBACHATH Ha3HAYEHUE KOHJICHCATOPOB B TEXHUKE, CIIOCOOBI YBETMUEHUS U YMEHBIICHUSI EMKOCTH

KOHACHCATOpA. HpI/IMeHeHI/IC KOHACHCATOPOB

KOHACHCATOpPA, paCCUUTBIBATD SJICKTPOCMKOCTb KOHACHCATOPA, pa60Ty, KOTOPYHO COBCpLIACT
QJICKTPHUYCCKOC MOJIC KOHJACHCATOPA; BBIYUCIIATH DOHCPTHUIO DJICKTPHUICCKOTO IOJIA 3apAKCHHOI'O




KOHJICHCATOpa

104.| IIpumMeps! pemieHus 3a1a4 1Mo TeMe [TpumMeHnsTH MPHOOpPETEHHBIEC 3HAHUS 110 (PU3HKE VIS PeHICHHUS IPAaKTUIECKUX 33/ad,
«DJIEKTPOEMKOCTH» BCTPEYAKOUIUXCS B IOBCEHEBHOM )KU3HU
105.| KonTpossHast paboTa o Teme «Dnektpudeckoe | [IpuMEHSATh TeOpETHUECKUI MaTepra Py BHIOJHEHUN KOHTPOJIBHBIX 3aJaHUN

IIOJIE»

PA3JIEJI 3: OCHOBBI 3JIEKTPOIUHAMUKHA
Tema 3.2: IlocTosinublii Tok (17 4.)

106.| Ycnosus, HeoOXOOUMBIE IISI BOSHUKHOBEHUS U [IpuBOIUTE TIPUMEPHI XUMHUYECKOTO U TETIOBOTO JEHCTBUS SJEKTPUIECKOTO TOKA U UX
MOJIEPKAHUS AIEKTPUIECKOTO Toka. Crjia TOKa | MCIMOJIB30BaHUS B TEXHUKE; MTOKA3bIBATh MATHUTHOE JICUCTBUE TOKA; OTIPEIEIISATh HAITPaBICHUE CHITBI
M IJIOTHOCTH TOKA TOKA; PaCCYUTHIBAThH MO (POpMyJie CHITy TOKA, BRIpAXKaTh B PA3JIMYHBIX €IMHUIIAX CHITY TOKA
107.| 3aBHCHMOCTb JICKTPUUSCKOTO COIPOTUBIICHUS VYcranaBnuBaTh COOTHOIICHHE MEXK/Ty COTPOTHUBICHUEM MTPOBOTHUKA, €T0 JITTHHOW M TJIOMIA B0
OT MaTepuasa, JJIUHbI U IO MTOTIEPEUYHOTO | TOTIEPEYHOTO CEYCHHS; OTPECIISITh YASIHHOE CONMPOTHBIICHUE MMPOBOAHNKA; AaHATM3UPOBATH
CEYCHHS TPOBOJIHUKA. 3aBUCHUMOCTD TaOJIMYHEIC JaHHEIC
ANEKTPUYECKOTO COMPOTUBIICHUS TPOBOTHHAKA OT
TEeMIIePaTyphl
108.| 3akon Oma s ydactka nernu 6e3 3/1C YcranaBnuBaTh 3aBUCUMOCTD CHJIBI TOKA B IPOBOJIHUKE OT COMTPOTUBIICHUS 3TOTO MPOBOIHUKA,;
3anmuchIBaTh 3aK0H OMa B BUie (POPMYIIBI; UCIIOJIB30BaTh MEXKIPEIMETHBIC CBS3H (PU3HKH U
MaTEeMaTHUKH I pEHICHHs 3a1a4 Ha 3akoH OMma
109.| Dnexrpuueckue nenu. [locaenopaTenpbHOE U BxmtouaTs amriepMeTp ¥ BOJIBTMETP B 1I€TIb; ONPEACIIATh CUITy TOKA M HANPSDKEHUE Ha Pa3IHIHBIX
napajuieJIbHOE COCTMHEHNUE ITPOBOTHUKOB. ydacTKax IeMH; ONPEIEIATh IIeHY JIEJICHUS aMIIepMeTpa U BOJIbTMETPA; YEPTUTh CXEMBI
AJIEKTPUYECKOU 1IEeTTH
110.| IIpumepsl pereHus 3anad no teme «3akoH Oma» | [IpuMeHITh TPHOOPETCHHBIC 3HAHUS 110 (PU3KKE IS PEIICHUS PAKTHYCCKUX 3a1ad,
BCTPEYAIONTUXCS B TOBCEAHEBHOM KM3HU
111.| PaGoTa 1 MOIIIHOCTH DJICKTPUUECKOTO TOKa PaccunteiBaTh paboTy ¥ MOIITHOCTH AJIEKTPUUECKOTO TOKA; BBIPAXKaTh €IUHUITY MOIITHOCTH Yepe3
€MHUIIBI HAPSDKCHHS M CUITBI TOKA
112.| DnexTpoABMKYILas CUjla UCTOYHHKA TOKA. [IpumensaTh npuoOpeTeHHbIE 3HAHUS 10 (PU3UKE IS PEIICHUS TPAKTUYECKUX 3a7ad,
3akon OMa 1)1 IMOJTHOM IEITH BCTPEUAIOIINXCS B MOBCEAHEBHOMN XKH3HU, ISl 0€30TaCHOTO UCTIOJIB30BAHUS OBITOBBIX TEXHUYECKUX
YCTPOWCTB, pallMOHAIBLHOTO MPUPOIOTI0JIH30BAHUS U OXPaHbl OKPYKAIOIIEH CpeJibl
113.| Ilpumepsl pemieHus 3aaad Mo TeMe «3aKoH [IpumenHsaTh MpuOOpPETeHHBIE 3HAHUS 10 (PU3UKE TSI PEIICHUS TPAKTUYECKUX 3a7ad,
MIOCTOSTHHOTO TOKa» BCTPEYAIONIUXCS B TOBCEAHEBHOM )KU3HU
114.| 3akon Ixoyns-Jlenna. TennoBoe aefictBue Toka | OnpenensiTh TeMIIEpaTypy HUTH HaKalTUBaHUs; TPUMEHATD 3aK0oH J[xoyns-JIeHna s peneHus




NPaKTUYECKUX 33724 U 33134 MPpo(HecCHOHAIBHON HAPaBIEHHOCTH

115.| DnexTpuyeckas IPOBOAUMOCTh Ha ocHoBe 3HaHMi1 cTpOeHHS aTOMa OOBSCHATH CYIIECTBOBAHUE IOJYITPOBOJAHUKOB; [loHMMAaTh

IOJIYIIPOBOAHUKOB IIPH HAJIMYUU ITpUMECEn IPUPOJY FIEKTPUUYECKOTO TOKA B UUCTHIX MOIYIPOBOJHUKAX U B MOJYIPOBOIHUKAX IIPU HAIMUUH
IIPUMECE ¢ TOYKU 3pEHUS MIEKTPOHHON TEOpUHU

116.| DnexTpoHHAS TPOBOIUMOCTh METAIIIIOB Ha ocHoBe 3HaHMi1 cTpoeHHS aTOMa OOBSCHATH CYIIECTBOBAHUE IOJIYITPOBOJAHUKOB; [loHMMAaTh
3aBUCUMOCTb CONPOTUBIICHUS IPOBOIHUKA OT IPUPOJY FIEKTPUUYECKOTO TOKA B UUCTHIX MOJIYIIPOBOAHUKAX U B MOJIYIPOBOJHUKAX [TPU HATTMYUU
TEMIIEPATYPBI. IIPUMECEN C TOYKH 3PEHUS IIEKTPOHHON TEOpUU

117.| DnexTpruyeckuil TOK B MOJIYNPOBOJHHUKAX. Ha ocHoBe 3HaHuii cTpoeHust aToMa 0OBSICHITH CYILIECTBOBaHUE MOJIYNPOBOAHUKOB; [loHMMAaTh
DNeKTpUUYECKUi TOK yepe3 KOHTAKT IPUPOJTY FIEKTPUUYECKOTO TOKA B UUCTHIX MOJIYPOBOAHUKAX U B MOJIYIPOBOJHUKAX ITPU HATTMUUN
I1OJIYIIPOBOJHUKOB. IIPUMECEH C TOYKH 3PEHUS DJIEKTPOHHON TEOpUU

118.| [ToyrpoBOAHUKOBBIE IPUOOPHI DiekTpudeckuii | OOBICHATH YCTPOICTBO, MPUHIUI JIEHCTBHS U IPUMEHEHHE MOJTyITPOBOJHUKOBOTO U0/ U
TOK B BaKyyMe. DJIEKTPOHHO-JIy4eBas TpyoOKa TpaH3UCTOpa

119.| DnexTpuvecKknuii TOK B KHUIKOCTSIX. 3aKOH OOBACHATD MPHUPOY FTEKTPUUYECKOTO TOKA B KUAKUX IPOBOJHHUKAX; IPUMEHSITH 3aKOH
AIIEKTPOJIN3a JIEKTPOJIN3a MPU PELISHUH 3a/1a4

120.| Iirazma OOBACHATH TPUPOY ITEKTPUIECKOTO TOKA B IJIA3ME

121.| I[IpuMepsl perieHus 3a1ad mo TeMe [IpumeHnsaTh nmproOpeTeHHbIE 3HaHMS 10 (PU3UKE TS PEIICHUS MPAKTHYECKUX 3a/1a4,
«IJEKTPUUECKUMN TOK» BCTPEUYAIONIUXCS B OBCETHEBHOM )KU3HU

122.| KontponbHas padoTa o teme «IlocTossHHBIN [IpuMeHsATh TEOPETUUECKUI MaTEpUal MPH BHITIOJHEHUU KOHTPOJIbHBIX 3aIaHUH

TOK»

Kypc obyuenns 2

KomngectBo yacos

110

Tema 3.3: MarautHoe noJie (7 4.)

1.

MarsuTHoOe 1HoJe. I/IHI[YKI_[I/IH MardmMTHOTI'O II0JIA

BbISBIATE CBSA3b MEKIY DJIEKTPUUYECKUM TOKOM M MarHUTHBIM TOJIEM; IPUBOAUTH MTPUMEPHI
MarHUTHBIX SIBICHUI; Ha3bIBATh OCHOBHBIE MOJIOKEHUS U3YYEHHBIX TEOPUI U TUTIOTE3; OMUCHIBATH U
JEMOHCTPAIIIOHHBIE U CAMOCTOSITENILHO MPOBEICHHBIE SKCIIEPUMEHTHI, UCIIOJIb3YS JJISl TOTO
PYCCKHI SI3BIK U A3bIK (PU3UKU

Cuna Amrnepa

Breraucnars CHJIBI, HeﬁCTBYIOHlHC Ha IIPOBOAHHUK € TOKOM B MAIrHMTHOM II0JIC; ACJIaTh BBIBOJbI U
YMO3aKJIKOUYCHUA U3 Ha6J'IIo,Z[eHPII>i, HN3YYCHHBIX (l)I/ISI/I‘IeCKI/IX SaKOHOMepHOCTeﬁ, MMPOTrHO3UPOBATH
BO3MOJKHBIC PC3YyJIbTAThI; HIPUMCHATH HpI/IO6peTeHHHe 3HaHHA 110 (bI/ISI/IKe UL pCHICHUA
IMMPAKTHYICCKUX 3aJa4

IIpumeps! pemenns 3anayu no teme «Cuna
Amnepa»

Brraucaare CHIJIBI, ﬂeﬁCTByIOHlHe Ha IMPOBOJHUK € TOKOM B MAarHUTHOM II0JIC; NCJIaTb BBIBOJbI U
YMO3aKJIKOUYCHUS U3 Ha6J'IIOI[eHHﬁ, HN3YYCHHBIX (I)I/I3I/I‘-IGCKI/IX 3aKOHOMepHOCTCﬁ, IMPOTrHO3UPOBATH




BO3MOJKHBIE Pe3yJIbTaThl; IPUMEHATH IPUOOPETECHHBIE 3HAHNUS IO (PU3UKE IS peILICHUS
IIPAaKTUYECKUX 3a]a4

4. | JleficTBME€ MarHUTHOTO TOJIS HA JBUKYILYIOCS BpraucisaTe Cuiibl, AEMCTBYIOIIKME HA AIEKTPUUECKUIN 3apsil, IBUKYIIUICA B MATHUTHOM I10JIE;
3apsbxeHHyro yactuny. Cuiia Jlopenua IPUMEHSTH MPHOOPETEHHBIE 3HAHUS 110 (PU3MKE IS peHICHU NPAKTUYECKUX 3a/1a4
5. | [Ipumeps! pemenus 3aaa4 no teme «Cuma BpruucnsaTe cuibl, JEMCTBYIOIIME HA SJIEKTPUYECKHUM 3apsij, IBHKYILIHUICS B MArHUTHOM I10JI€;
Jlopenua» IPUMEHSTH MPHOOPETEHHBIE 3HAHUSA 110 (PU3HKE ISl PEHICHUS PAKTHYECKUX 3a71a4
6. | MarHuTHBIE CBOWCTBA BEIIECTBA CrpykTypupoBaTh U3yUEHHBIH MaTepHall; MHTEPIPETUPOBATH (PU3HUECKYIO HH(POPMALIHUIO,
MOJIY4EHHYIO U3 JIPYI'MX HCTOYHUKOB
7. | BexTop MHAYKIIMU MarHUTHOTO MOJIS JlaBaTh ornpeneneHus U3y4eHHbIM MOHSTUSM (BEKTOP MarHUTHON MHAYKIMH, CUJIOBbIE JIMHUN

MarHMTHOM MHIYKIIMH, OPUEHTUPYIOLIEE IEHCTBUE, BUXPEBOE I10JI€, IPABUIIO MIPABOM PYKH);
ITOKa3bIBaTh CBA3b HAIIPaBJIECHUS MAarHUTHBIX JIMHUM C HAMPABICHUEM TOKA C MOMOIIBI) MAarHUTHBIX
CTPEJIOK; MePEUHCIATh CIIOCOObI YCHIIEHNSI MarHUTHOTO AEMCTBUSI KAaTYILIKU C TOKOM; IPUBOIUTH
MIPUMEPBI UCTIOJIH30BAHMSI TIEKTPOMArHUTOB B TEXHUKE U OBITY

Tema 3. 4: DjekTpoMarHuTHass HHAYKOus (6 4.)

8. | DnekTpoMarHuTHAs HHIAYKIUS. MarHUTHBINA HabmtoaTe 1 onuchIBaTh ONBITHI, MOATBEPXKIAIOLTNE MOSBIEHUE 3JIEKTPUUYECKOTO MOJIS MpU
MOTOK M3MEHEHUH MarHUTHOTO TOJISL, JIeNIaTh BBIBOJIbI; OMIMCHIBATh 3aBUCUMOCTh MArHUTHOTO MOTOKA OT
WHAYKIUWA MarHUTHOTO TOJIS, POHU3BIBAIOIIETO TUIOMIA/(b KOHTYPA U OT €r0 OPUEHTAIUH 110
OTHOIICHMIO K JIMHUSM MarHUTHOM MHIYKIHMH; OOBSICHATH MPUHIIMII JEHCTBUS reHepaTopa
ANEKTPUYECKOTO TOKa
9. | IpaBuno Jlenua. 3akoH DIEeKTPOMarHUTHOM [TpumensTh IpHOOPETEHHbIE 3HAHUS 110 (PU3UKE VIS PEIICHUs TPAKTHUECKUX 3a/1a4,
WHIYKIHAN BCTPEUAIOUIUXCS B MOBCEAHEBHON KU3HU
10. | CamouHayKIMs. DHEPrys MAarHUTHOTO TMOJIS OnuceiBaTh JEMOHCTPAILIMOHHBIE SKCIIEPUMEHTHI; HA0II0IaTh U OOBSICHATH SIBJICHHE CAMOUHYKIIUH;
BBIYHCIISITH SHEPT UM MAarHUTHOTO MOJIs1; OOBICHITH Ha MPUMEPE MAarHUTHBIX SIBJICHUI, TOUYEMy
($U3MKYy MOKHO paccMaTpUBaTh KaK METATUCIUILUIUHY; TPUMEHSTh IPUOOPETEHHbIE 3HAHUSI T10
dbu3nKe U1 penIeHns MPaKTHYECKUX 3a7a4
11. | Ilpumepsl pemieHus 3a7a4 Mo TeMe « 3aKOH [IpumeHsTh TEOpETUYECKUI MaTepual Py BHIOTHEHUH 3aJaHUN
AJIEKTPOMArHUTHOM MHIYKIIHH»
12. | SIBnenue camouHAyKIUU. THAYKTUBHOCTD. OnuceiBaTh JEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI; BEIUUCIISITh SHEPTUU MAarHUTHOTO TOJIS;
OHeprus MarHUTHOTO TOJIS O0OBSACHATH HA MPUMEPE MATHUTHBIX SIBIICHUM, ToYeMy (PU3MKY MOXKHO paccMaTpUBaTh Kak
METaJUCUUIUIMHY; IPUMEHATh IPUOOPETEHHbIE 3HAHUS 110 (PU3MKE JUI PELICHUs TPAKTUYECKUX
3aj1a4
13. | KonTposnpsHas paboTa no teme «MarHuTHoe [IpuMeHsTh TeOpeTUYECKUI MaTepual MPH BHINOJTHEHUH KOHTPOJIBHBIX 3aaHHA

I10JIC. 3J'ICKTpOMaFHI/ITHa}I WHIYKIOUSA»

PA3JIEJI 4: KOJIEBAHUSA U BOJIHBI




Tema 4.1: Mexannyeckue KoJ1e0aHUsA U BOJHBI (4 4.)

14. | KoneGarenpHoe nBuxenne. CBOOOIHBIC Onpenensts KojedaTeabHOE ABMKEHUE IO €ro IpU3HaKaM; MPUBOIAUTH IPUMEPHI KOJIEOaHU;
MEXaHUYEeCKue KoueOaHus Ha3bIBATh BEJIMYHMHBI, XapaKTEPHU3YIOIINE KOIeOaTeIbHOE IBUKECHNE; 3aUChIBATh (HOPMYITy
B3alMOCBSI3H I1EPUOJIa U YACTOThI KOJeOaHU, IPUMEHATh UX IPU PEIICHUH 3a7a4
15. | 'apmoHuyeckue KoyiebaHust Onpenensts KojedaTreabHOE BMKEHUE IO €ro IpU3HaKaM; MPUBOIAUTH IPUMEPHI KOJEeOaHU;
Ha3bIBATh BEJIMYHMHBI, XapaKTEPHU3YIOIINE KOIeOaTeIbHOe IBUKCHNE; 3aIChIBATh (hOpMYITy
B3aMMOCBSI3H NIEPHOJIa U YaCTOThI KOJIeOaHU, MPUMEHSATh UX IPU PEIICHUH 3aa4
16. | [Ipumepsl pemieHus 3a1a4 1Mo TeMe [IpuMeHATH TEOpETUUECKUI MaTepHUal IPY BBIIOJHEHNUH 3aJaHUI
«["apmMoHMYeCcKUEe KOICOAHMS
17. | 3aryxarouiue 1 BbIHYKJIEHHbIE KOJIeOaHusI. OnuceiBaTh JUHAMHUKY CBOOOIHBIX KOJIEOaHUM MPYKUHHOTO U MaTEMaTHUECKOTO MasiTHUKOB;

Pe3onanc

BBIUUCIISTH MEpUO/I KoleOaHUI MaTeMaTHYeCKOro MasgTHHUKA 110 U3BECTHOMY 3HAUEHHUIO €T0 JJTHHBL;
BBIUHCIISITH MEpUO/I KoJleOaHU rpy3a Ha MPYKUHE 110 U3BECTHBIM 3HAUYEHUSIM €r0 Macchl U
JKECTKOCTH MPYKUHBI

Tema 4.2: DjieKTpOMarHuTHbIE KOJIeOaHWsI U BOJTHBI (27

q.)

18. | CBoOOIHBIC SIIEKTPOMArHUTHBIE KOJICOaHUs Hab6mronaTs ¢cBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS B KoJieOaTeIbHOM KOHTYpE; JeaTh
BBIBO/JIBI; IIPOBOJIUTH aHAJIOTHIO MEXTY (PHU3NICCKIMU BEIIMYNHAMHU, XapaKTePU3YIOIIUMH
MEXaHWYCCKYIO M AJICKTPOMAarHUTHYIO KOJieOaTeIbHbIC CHCTEM; PEIIaTh 3a7aul Ha MPUMEHEHHE
dbopmynsl TomcoHa
19. | AHanorus MEXIy MEXaHHUYECKUMU 1 Hab6mronaTs cBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS B KoJieOaTEILHOM KOHTYpE; JeaTh
3JIEKTPOMArHUTHBIMH KOJICOAHUSAMU BBIBO/IBI; IIPOBOJIUTH aHAJIOTHIO MEXKY (PHU3NUCCKUMHU BEIMUNHAMU, XapaKTePU3YIOIIHMMH
MEXaHUYCCKYIO M JICKTPOMArHUTHYIO KOJIeOaTelIbHbIC CHCTEM; PelIaTh 3aa4d Ha IPUMEHCHHE
dopmyiel ToMcoHa
20. | 'apMoHHMYECKHE JIEKTPOMArHUTHBIC KoyieOanust | OOBSICHSITH, B 4eM 3aKII0YACTCS SBJICHUE PE30HAHCA; IIPUBOIUTH MPUMEPHI ITOJIC3HBIX M BPEIHBIX
B KoJyiebarennbHOM KoHType. @opmyina Tomcona NIPOSIBJIICHUH pPE30HAHCA U IIyTH YCTPAHEHUS TIOCIICIHUX ; BRIPA0AThIBATh HABBIKU BOCIIPHHUMATb,
aHAJIM3UPOBATH, MIepepadaThIBaTh U MPEIBSIBIATH HHOOPMALIMIO B COOTBETCTBHH C IIOCTABICHHBIMU
3a7a4aMu
21. | Pemenus 3a1a4 no teme «I"apMOHHUYECKHE [IpumeHsTh MPUOOPETEHHBIC 3HAHUS 110 (PU3HKE TSI PEIICHHS MPAKTHYSCKHUX 3a1a4
KOJIeOaHMs»
22. | IlepeMeHHBII1 dneKkTpuueckuii Tok. Pesuctop B HuTepnperupoBats huznyecKyo HHPOPMAIHUIO, TOTYISHHYIO U3 JPYTUX UCTOYHHUKOB;
1[eMU IEPEMEHHOTO TOKa ucnosib30Bath ypaBHeHus D JIC, HanpsHKEHNS U CHIIBI TOKA JUTSl pelIeHus 3a1a4
23. | KongeHncarop u KaTyIIka HHAYKTUBHOCTH B PaccunthiBaTh mapaMeTpsl HEMU MPU Pa3IUYHBIX COMPOTHUBICHUSIX TIEPEMEHHOTO TOKa
1[eMU IEPEMEHHOTO TOKa.
24. | Pe3oHaHC B DIEKTPUUECKOH IEH OOBACHATD, B YeM 3aKITFOYACTCS SIBJICHHE PE30HAHCA; IPUBOAUTH MIPUMEPHI MOJIE3HBIX U BPEIHBIX

HpOSIBJ'IeHI/Iﬁ PC30HAHCA U ITYTHU YCTPAHCHUS TTOCIICIHUX BBIpa6aTBIBaTB HAaBBIKHW BOCITPUHUMATD,




AHAJIN3UPOBATD, Hepepa6aTbIBaTB U NIPCABABIIATH I/IH(bOpMaI_[I/IIO B COOTBCTCTBHMU C IIOCTaBJICHHBIMU
3agadyaMu

25. | Pemenue 3amay no teme «llepemennbIit PaccunThiBaTh mapaMeTpsl LENH NIPU PA3IMYHBIX 4YaCTOTaX IIEPEMEHHOIO TOKA
AIEKTPUYECKUN TOK»

26. | ABTOoKOJICOAHUS JlaBaTh ornpeneneHust U3y4eHHbIM MOHATUSAM, JEJ1aTh BHIBObI U YMO3AKIIOUEHHS U3 HAOIIOACHUH,
U3yYCHHBIX (U3NIECKUX 3aKOHOMEPHOCTEH, IPOTHO3MPOBATH BO3MOKHBIE PE3yJIbTAThI, ONPEILIISATh
napaMeTpsl KosjeOaHul rpy3a Ha IpY)KMHE U HAa HUTH, YUTATh TpaduKu

27. | I'eneparop nepemeHHOTO TOKa. Tpanchopmarop | OOBICHATH yCTPOHCTBO M YCIOBHs paboThI TpaHChOpMATOpa Ha XOJIOCTOM X0y U TIOJ] HATrPY3KOH;
paccuutsiBaTh KIIJI TpancdopmaTopa

28. | IIpousBoacTBO, Mepenayda u nmoTpedIcHne Ha3zbiBath criocoObl yMEHBIIEHHSI TIOTEPH AEKTPOIHEPTUU MIPH IIepejaue ee Ha

ANIEKTPUYECKON SHEPTUU OO0JIbIINE PACCTOSHUS, aHAIM3UPOBATh U OIICHUBATD MOCIIECTBUS JJISl OKpY’KatoLel cpeibl
OBITOBOM M IPOM3BOJICTBEHHOM JE€ATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM C MCIOJIb30BaHUEM
du3nYecKuX MPOIECCOB; UCTIOIb30BaTh HTEpHET /1l moncka HHGOPMaLUK O COBPEMEHHBIX
crocobax nepeaydu EKTPOIHEPTUN

29. | Pemenne 3amau no reme «Tpancopmaropy OOBSACHATH YCTPOICTBO U YCIOBHS pabOThI TpaHC(HopMaTOpa Ha XOJIOCTOM XOJIy U MOJT Harpy3KOH;
paccuntsiBaTh KIIJ] Tpanchopmaropa

30. | BosiHOBEBIE siBNIeHUS. XapaKTePUCTHKA BOJIH. HabmronaTe u 0OBACHTH sIBIECHUS HHTEPPEPEHIINN U AUPPAKITUNA MEXaHUIECKUX BOJIH

31. | PacpocTpaHeHue BOJIH B yIPYTHX Cpeiax. PaznuuaTh nonepeuHsle U MPOJOJIbHBIE BOJIHbI; OIIMCHIBATh MEXaHU3M 00pa30BaHMsI BOJIH;

VYpaBHeHHE rapMOHNYECKOM Oeryiieil BOJIHbI Ha3bIBaTh XapaKTEPU3YIOLINE BOJIHbI (PU3HUECKHE BEIUUMHBI; 3aIIUChIBATh (POPMYIIbI B3aUMOCBSI3U
MEXy HUIMH

32. | 3ByKOBBIE BOJIHBI Ha3piBaTh Juana3oH 4acTOT 3BYKOBBIX BOJIH; IPUBOAUTH IIPUMEPHI HCTOYHUKOB 3BYKa; IMPUBOAUTH
000CHOBaHMSI TOTO, YTO 3BYK SIBJISIETCS IPOJIOJIbHOM BOJIHOM; BBIJIBUTATh THIIOTE3bI O 3aBUCUMOCTH
CKOpPOCTH 3ByKa OT CBOMCTB CpeJIbl U OT €€ TeMIIEPaTypbl OOBICHSTh, IOYEMY B ra3aX CKOPOCTh
3BYKa BO3PACTAET C MOBBILICHUEM TEMIIEPATypbl; MPEACTaBIATh 00IAaCTH NIPUMEHEHHS yIbTPa3ByKa
U TIEPCIEKTUBBI €r0 UCIOJIb30BaHUS B PA3JINYHbBIX O0IACTIX HAYKH, TEXHUKU, B METULIMHE;
u3jaraTh CyTh SKOJOTMUECKUX POOJIeM, CBA3aHHBIX C BO3/IEHCTBHEM 3BYKOBBIX BOJIH Ha OPIaHU3M
YeJloBeKa; 3aJaBaTh BOIPOCHI U NPUHUMAThH Y4aCTHE B 0OCYKAECHUU TEMbI; IPUMEHATh 3HAHUS K
PELICHMIO 3a]1a4

33. | Pemenus 3agau no teme «MexaHuueckue [TpumMeHsATH IpHOOpPETEHHBIE 3HAHUS 110 (PU3MKe Ul PEeLIeHUs NPAKTUYECKUX 3a1a4

BOJIHBD)

34. | UnTepdepenius, tudpakius 1 MoJspu3anus Habnronate 1 00bACHATH ABICHUS HHTEPHEPEHIMU U AU(PAKIMYA MEXaHUYECKUX BOJIH

MEXaHHUYECKUX BOJIH

35. | Pemenus 3agau no teme «MHTepdepeHums, [IpumMeHsATh IpHOOPETEHHBIE 3HAHUS 110 (PU3MKe Ul PEeLIeHUs IPAKTUYECKUX 3a1a4

,Z[I/I(bpaKL[I/IH " NoJisIpru3ansl MCXaHNYCCKUX




BOJIH»

36. | DmeKkTpoMarHuTHAs BOJIHA. HabitoiaTe OnbIT M0 U3IYYEHUIO U IPUEMY AJIEKTPOMArHUTHBIX BOJIH; OIIUCBIBATH PA3IMUUS MEXTY
BUXPEBBIM JIEKTPUUECKUM U AJIEKTPOCTATUYECKUM MOJISIMU; Ha3bIBaTh CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH; U3JIaraTh CyTh SKOJIOTMUECKUX MPOOIIEM, CBSI3aHHBIX C
AJIEKTPOMArHUTHBIMHU KOJICOAHUSIMH U BOJTHAMU; OOBSCHATH POJIb AJIEKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX HCCEeN0BaHUIX Beenennon
37. | U3o6perenne pagno A. C. IlonoBeim. [lonsitne o | CTpyKTypHupOBaTh U3y4EHHBIH MaTepUal; MHTEPIPETUPOBATH GU3NIECKYIO HH()OPMAIIHIO,
paanocsssu. [IpumMeHeHne AMeKTPOMarHUTHBIX MOJIYYEHHYIO U3 IPYTrUX UCTOUYHUKOB; IEMOHCTPUPOBAThH MPE3EHTAIINH, YIaCTBOBATh B 00CYKIEHUU
BOJIH IPE3EHTAlMI; pacCKa3bIBaTh O MPUHIINUIIAX PAAUOCBSA3H U TEIEBUACHUS
38. | Monaynsmus 1 JeTEeKTUPOBAHUE .
39. | CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
40. | PactipocTpaHeHHe paMoBOJH. Pajnotokarus
41. | IloHsatHe O TEIEBUAECHUN.
42. | Pa3BuTHE CHCTEM CBS3H
43. | [Ipumepsl perienus 3a1ad 1Mo Teme [TpumensTh IpUOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEelIeHUs IPAKTUYECKUX 3a/1a4,
«DIEKTPOMArHUTHBIE BOJIHBD» BCTPEYAIONIUXCS B TOBCEHEBHOM )KU3HU
44, | KonTpoapHas padboTa 1o Teme [IpuMeHsATh TEOPETUUECKUI MaTEpUal MPH BHITIOJHEHUH KOHTPOJIbHBIX 3aaHUH

«9.]'ICKTpOMaFHI/ITHI>Ie BOHBI»

PA3JIEJI 5: OIITUKA
Tema 5.1: Ilpupoaa cBera (17 4.)

45. | CkopocTb cBeTa
46. | Ilpunmun [roirenca. 3akoH OTpa)KEHHUs CBETa
47. | Ilpumepsl perieHus 3a1a4 1o Teme «3akoH JlaBaTh omnpeeneHus H3y4eHHBIM MOHITHIM (TpaHulla pasjiena IByX Cpell, OTHOCUTEIbHBIN
MPSIMOJIMHEHHOTO PacIpOCTPAHEHHS CBETA. MoKa3areib MPEeJIOMICHHs], aOCOTIOTHBIN TTOKa3aTeNb MperoMIIeHus ); GOpMyIUpOBaTh 3aKOH
3aKOH OTPaKEHHSI CBETaY. OTpaXEHHsI CBETA U 3aKOH MPEJOMJICHHS CBETa; JEaTh BHIBObI U YMO3AKIIOUCHHUS U3
HAOIOICHH, U3YYEHHBIX (PU3HMUECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh BO3MOKHbBIE
pe3yabTaThl
48. | 3aKoHBI IPETOMIICHUS CBETA JlaBaTh omnpeneneHus H3y4eHHBIM MOHATUAM (TpaHHIla pa3fena ABYX cpell, OTHOCUTEIbHBIN

nokasartesb IpeJoMIIeHHs, a0COTIOTHBIN MOKa3aTeb NpesIoMIIeHH); (POPMYIUPOBATh 3aKOH
OTPaXKEHMsI CBETA U 3aKOH NPEJIOMIICHUS CBETA; JENATh BHIBOJBI U YMO3aKIKOUEHHUS U3
HaOJTI0IeHUH, N3yYeHHBIX (PU3NUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOXKHBIE
pe3yJIbTaThI




49.

[TosHOE OTpakeHue cBeTa

JlaBaTh ornpeneneHus U3y4eHHbIM MOHATUSM (IIOJIHOE BHYTPEHHE OTPaKEHUE, IIPEEIIbHBIN Yro
IIOJIHOTO OTPAXKEHUS, BOJIOKOHHAS ONTHUKA); JIETIaTh BHIBOIBI M YMO3AKIIOUEHHSI U3 HAOIIOACHHH,
M3yYCHHBIX (U3NYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOKHBIE PE3yIbTATHI

50. | JlunsseL IlocTpoeHne n300pakeHus B INH3E PaznuyaTh TMH3BI IO BHEIIHEMY BUJLY; OIIPEICIISATh, KaKasi U3 IBYX JUH3 C pa3HBIMU (POKYCHBIMH
paccTosiHUsIMU AaeT OOoJIbIIee YBEIIMYCHUE; CTPOUTH H300paKeHHS JaBaeMbIe JIMH3aMH; PAa3IN4aTh
Kakye n300paKeHust Jal0T coOMparoniasi 1 paccerBaroniast INH3bI
51. | ®opmyna TOHKOM JIMH3BI. YBEINYEHUE JTUH3BL. YMeTh CTpouTh U300pakeHUsl IPEIMETOB, JaBaeMble JIMH3AMH, PACCUUTHIBATh PACCTOSHUS OT
JIUH3BI 10 I/I306pa)KeHI/I$[ npeamMeTa,; paCCYUTHIBATE ONITUYCCKYIO CUJTY JIMH3BI, IPUMCHATH
pHoOpeTEeHHbIE 3HaHUS N0 (PU3UKE JJIS PELIEHUS MPAKTUYECKUX 3a]]a4, BCTPEUAIOLIUXCS B
MTOBCEJHEBHOW KU3HU
52. | Ilpumeps! perneHus 3a1a4 o TeMe: «JIMH3bI» [IpumensTs npuoOpeTeHHbIe 3HaHUS 10 (GU3KKE [Tl peIIeHHs] TPaKTUYECKHX 3ajad,
BCTPCHAIOMUXCA B HOBCGHHGBHOI\/'I KHU3HU
53. | Jlabopatopnas pabora Ne 1 «Omnpenenenue [IpoBouTh PU3NYECKUl SKCTIEPUMEHT; ONPEAEIATh MOKa3aTelb MPEIOMIIEHHUS CTEeKIIa
MTOKA3aTeIIs IPEIIOMIICHHSI CTEKIIa)
54. | lucniepcus cBeTa Habmtonate pasnoxeHnue 6e0ro CBeTa B CIIEKTP MPU €ro MPOX0KIEHUU CKBO3b IPU3MY U
H0JTy4eHue OeJIoro CBEeTa IyTEM CII0KEHHS CIEKTPAJIbHBIX LIBETOB C IOMOILBIO IIPU3MBI; OOBACHATH
CYTh U JJaBaTh ONPEAEICHUE SIBICHUS AUCIEPCUU
55. | UaTepdepennus creta Hab6mronaTs siBnenne nuaTepdepeHIinu 3JeKTPOMArHUTHBIX BOJIH U CBETA; 1aBaTh ONPEACIICHUS
U3yUYCHHBIM MOHATUAM (MHTepdepeHLns, MHTep(pepeHIMOHHAs KapTHHA, YCIOBUE MaKCUMYyMa,
yCJIOBHE MUHHMYMa, KOT€PEHTHBIC BOJIHBI, KOT€PEHTHBIC HICTOYHUKH, TOHKUE TUICHKH ); Ha3bIBaTh
OCHOBHBIE IT0JIO’KEHUS U3YYEHHBIX TEOPUH U I'MIIOTE3; ONUCHIBATh U JEMOHCTPALIMOHHBIE U
CaMOCTOSITEJIBHO ITPOBEICHHBIE IKCIIEPUMEHTHI
56. | dudpakuus ceera. JudpakiuronHas pemerka HaGnronate siBiaeHne audpakiyuy 31eKTPOMarHUTHBIX BOJIH U CBETA; HHTEPIIPETUPOBATh
Gu3ndeckyro HHGOpPMAIUIO, TOJIYYEHHYIO U3 IPYTUX UCTOUYHUKOB
57. | JlabopatopHas paborta Ne 2 «OnpeneneHue [IpoBoaANTE pU3NUECKUIT SKCIEPUMEHT; ONPEIEIATh [UINHY CBETOBOI BOJIHBI [l KPACHOTO U
JUIUHBI CBETOBOM BOJIHBI» (HOJETOBOIO CBETA C MOMOUIbIO TU(PPAKLIMOHHON PELIETKH
58. | [longpu3zauus ceera. Micnonp3oBanue BOJIHOBBIX | HaGuntogaTh siBiieHHE MOJISPU3ALINMYN 3JIEKTPOMATrHUTHBIX BOJIH U CBETA; MHTEPIPETUPOBATh
CBOICTB CBeTa B HAyKe M TEXHUKE ¢du3nueckyro HH(HOPMAIHUIO, OJYYSHHYIO U3 IPYTUX UCTOYHHUKOB; IPUBOJUTH IPUMEPHI MOSBICHUS
B IIPUPOJIE U MCIIOJIb30BAHUS B TEXHUKE SIBIICHUI HHTephepeHINH, AU(paKIiy, TOIIpU3aUul U
JMCTIEPCUU CBETA; NEPEUUCIISITh METO bl IO3HAHMSL, KOTOPbIE HCIOIb30BAHBI IPU U3YYEHUN
yKa3aHHbIX SIBJICHUN
59. | UudpakpacHoe, ynpTpaduoneroBoe u WuTepnperupoBath (puznyecKyro HHPOPMALIUIO, TOITYYCHHYIO U3 APYIHX HCTOUYHUKOB;
PEHTI€HOBCKOE U3ITY4YEHUs JIEMOHCTPUPOBATh MPE3CHTAIMH, YIaCTBOBATh B 00CYXAEHUU NMpPe3eHTAlUN
60. | [Ipumeps! perienus 3aaa4 o Teme: «OnTHKa»




61.

KonTtponsHas padota no pazneny «Ontuka»

[IpuMeHATh TEOPETUYECKUI MaTepHUall IIPU BBIIIOJHEHUH KOHTPOJIbHBIX 3alaHUN

Tema 5.2: BosiHoBbIe cBolicTBa cBeTa (6 4.)

62. | 3aKOHBI IMEKTPOTUHAMUKH U TIPUHIIATIBI
OTHOCHTEIILHOCTH
63. | [TocTynaTsl TEOpHH OTHOCUTEIBHOCTH
64. | OCHOBHBIE CIEICTBUS U3 MTOCTYIATOB TEOPUU
OTHOCHTEIIEHOCTH
65. | DreMeHTHI peNATUBUCTKON THHAMHKH
66. | Buner nuznydenuii. Mcrounnk ceera CrieKTphl U
cnekTpanbHbli aHanm3 [kana
AIIEKTPOMArHUTHBIX BOJIH
67. | [Ipumepsl pereHns 3a1a4 1Mo TeMe: «IeMeHTsl | [IpuMeHsTh nproOpeTeHHbIe 3HAHHUS 10 (DU3UKE JJIS PEIICHUS MPAKTHYECKUX 3a1a4,

CHGHI/I&]’IBHOI\/’I TCOPHUU OTHOCUTCIIBHOCTU

BCTpPCHAIOUXCA B HOBCGHHGBHOfI KHU3HU

PA3JIEJI 6: DJIEMEHTBI KBAHTOBOM ®U3UKHN
Tema 6.1: KBanToBasi ontuka (6 4.)

68. | KBanroBas runoresa [lnanka. @oToHBI OOBACHATH KOPIMYCKYJISIPHO-BOJIHOBOM Jyann3M CBOMCTB (POTOHOB

69. | Buemnuit u BHyTpenHuii potosrddexr JlaBatpb omnpeneneHus u3ydyeHHbIM OHATHSAM ((oTodrddext, popmyna [Tnanka, 3aK0HBI
doroaddekra, A. I'. Ctoneros, padota BeIxoaa, (POTOIICKTPOHBI); HAOMIOAATH (DOTOIIECKTPUUECKHI
2 deKT; 00bACHATH 3aK0HBI CTOJIETOBA HA OCHOBE KBAHTOBBIX MPE/ICTABJICHUH

70. | Teopus potorddexTa PaccunThiBaTh MaKCHMaJIbHYIO KHHETUYECKYIO DHEPTHUIO AJIEKTPOHOB NIPU  (POTOIEKTPHUECKOM
addexTe; onpenensaTh paboTy BHIX0a IEKTPOHA M0 rpaduKy 3aBUCHMOCTH MaKCUMAIIbHOU
KWHETHYECKOW SHEPTUU (POTOIICKTPOHOB OT YACTOTHI CBETA

71. | Ilpumenenue dotordhdexra [Tepeuncnarhy mpuOOPHI, yCTAHOBKH, B KOTOPHIX MPUMEHSETCSI O€3MHEPIIMOHHOCTh (PoTorddekTa,
OOBSICHATBH POJIb KBAHTOBOM ONTHKH B Pa3BUTHU COBPEMEHHOW (DU3HUKH;, WHTEPIPETHPOBATH
du3ndeckyro HHGOPMAITUIO, MTOJYYCHHYIO U3 IPYTUX UCTOYHHKOB; JIEMOHCTPUPOBATH MTPE3CHTAIUH,
y4acTBOBATh B OOCY)KJICHUU TIPE3CHTAIMN

72. | aBienue cBera. XUMHYECKOE JICHCTBUE CBETA

73. | IIpumepsl penieHus 3aaa4 mo Teme «neMeHTsl | [IpumeHsTh mpuoOpeTeHHbIe 3HaHUS M0 GU3UKE [T pEIICHHs] TPAKTUYECKHX 3a7ad,

KBAHTOBOW (DU3UKN»

BCTPCHAOMIUXCA B MOBCEIHEBHOM KU3HU

Tema 6.2: ®usuka aroma (4 4.)

74.

Snepnas (mnaHetapHasi) MOJeNb aToMa. OMBITHI
Pesepdopna. KBantossie noctynatsl bopa

OnuceIBaTh OMNBITHI Pe3ep(popzla IO UCCIICAOBAHUIO C MOMOIIBIO paACCCAHUSA O-HaCTULl CTPOCHUS
aTomMma, KHaCCI/I(I)I/IL[I/IpOBaTL HN3YUYCHHBIC OOBEKTHI U SABJICHUS; NCJIATh BBIBOABI 1 YMO3AKIIFOUCHUS U3




HaOTIOIEHHH, N3YYEHHBIX (PU3NUECKUX 3aKOHOMEPHOCTEH, POTHO3UPOBATH BO3MOKHBIE
PE3YIIbTaThI;

75. | KBaHTOBBIE reHEPATOPHI Habnronate 1 00BACHATH MPUHLUT ICHCTBHA Ja3epa; MPUBOIUTH IPUMEPHI HCIIOJIb30BaHMS J1a3epa
B COBPEMEHHO HayKe M TEXHUKE; UCTIOIh30BaTh MIHTEpHET 1 MoucKa WH(GOPMAIHH O
NepCreKTUBaxX NPUMEHEHHUs J1a3epa

76. | Jlazepsr

77. | Ilpumepsl penieHus 3aaa4 1o reMe «AToMHas [IpumensaTh npuoOpeTeHHbIe 3HaHUS N0 (PU3HKE [T peLIeHHs TPAaKTUYECKUX 3a/ad4,

¢buznka»

BCTpCHAIOIUXCA B HOBCGI[HGBHOI\/'I KHU3HU

Tema 6.3: ®usuka atromuoro sigpa (17 u.)

78. | CtpoeHune aTOMHOTO sIpa. SlaepHble CHTbI
79. | OOMeHHAas MOJEIH SJACPHOTO B3aUMOICHCTBUS
80. | DHeprus CBS3U AaTOMHBIX sIJIEP
81. | [TpumMepsI perreHus 3a1a4 1Mo TeMe « JHeprus [TpuMeHsTh MPHUOOPETEHHBIE 3HAHUS 110 (PU3UKE [T PEIICHUS TPAKTHICCKHUX 3a71ad,
CBSI3M AaTOMHBIX SIJIEpP» BCTPEYAIONTUXCS B MOBCEAHEBHOW KU3HU
82. | OTKpBITHE PATUOAKTHBHOCTH. BUbI OnuceiBaTh ONBITEI Pe3epdopaa o 0OHAPYKEHHUIO CII0KHOTO COCTaBa PAIHMOAKTHUBHOTO U3 TYICHHS,
PaJIMOAKTUBHBIX U3ITydeHUH JaBaTh OMpeIesieHus u3ydeHHbIM MoHATHAM (Bekkepenb, paanoakTHBHOCTD, albda-, 6eTa-, raMma-
U3JIy4EHHUE); HA3bIBATh OCHOBHBIE MTOJIOKEHHS U3YUYECHHBIX TCOPUI U TUIIOTE3
83. | PagnoakTuBHBIC IPEBpAIICHUS. 3aKOH OnpenensaTh 3aps)i ¥ MaCCOBOE YMCIIO aTOMHOTO S/Ipa, BOSHUKAIOIIETO B PE3yJIbTaTe
PaJMOaKTUBHOTO pacraja PaJIMOaKTUBHOIO paciaja; 0ObsICHATh CYTh 3aKOHOB COXPAHCHHsI MAaCCOBOTO YMCIIa U 3apsja Mpu
PaIMOAKTUBHBIX MTPEBPALICHUAX; TPUMEHSITH 3TH 3aKOHBI ITPH 3aIMCH YPaBHEHUH SACPHBIX peaKIni
84. | IIpumMepsl perieHus 3aa4 Mo TeMe «3aKoH [TpuMeHSITh TPUOOPETEHHBIC 3HAHMS 110 (PU3UKE T PEIICHUS IPAKTHYCCKUX 3a/1a4,
PaJMOAKTUBHOTO PacIajaay BCTPEYAIONTUXCS B MMOBCEAHCBHOM KU3HU
85. | CtpoeHne aTOMHOTO sijipa. SaepHbIe CHITBI. OOBSIACHATH (PU3UIECKHI CMBICIT IOHATHH: MAaCCOBOE M 3apsIOBOE YMCIIA; JIC)IaTh BHIBOJIBI U
H3oToms! YMO3aKITIOUCHUS U3 HAOJIIOJICHUI, U3YYCHHBIX (PH3UUECKUX 3aKOHOMEPHOCTEH, IIPOTHO3UPOBAThH
BO3MOJKHBIE PE3yJIbTAThI
86. | DHeprus cBs3U aTOMHBIX sizep. JedekT maccol PaccunThIBaTh SHEPIUH CBSI3U AaTOMHBIX SiIep; OOBACHATh (PU3HMUECKUN CMBICI MIOHATHI: SHEPI U
CBsI3H, ICPEKT Macc
87. | SlnepHble peakiuu. JHEPreTHYECKU BHIXO Onpenenstb NPOIYKTHI SACPHON peaKIMK; BEIYUCISTH SHEPTUI0, OCBOOOKIAIOIIYIOCS TIPH SIIEPHBIX
SIIEPHBIX PEaKIUi peaKIusIX; MPUMEHSITh TPUOOPETEHHBIE 3HAHUS 10 (GU3UKE TSI pEIICHUs TPAKTUYECKUX 3a7ad,
BCTPEUAIOIIUXCS B MOBCEAHEBHOM XHU3HU, ISl 0€30TaCHOTO MCIOIB30BaHUS TEXHUIECKHIX
YCTPOMCTB, pallMOHAIHLHOTO MPUPOIOTIONB30BAHUS M OXPAHBI OKPYKAIOIIEH CpeJIb
88. | Metoapl HaOMIOICHUS U pErHCTpaIUN

QJICMCHTAPHBIX YaCTHUIL]




89.

Henenue Tsokensix saaep. Llennas saepuas
peakuus. S aepHsId peakTop

OmnwuceIBaTh MpoIECC AENCHHS pa aToMa ypaHa; 0ObACHATh PU3UUECKUI CMBICT TIOHSATHMN: TIeTTHas
peaxmus, KpUTHYeCcKast Macca; Ha3bIBaTh YCIOBUS MPOTEKAHUS YIIPABISIEMOH IIETTHOW PEeaKInH;
pacckas3piBaTh O HA3HAYCHHH SIJICPHOTO PEAKTOpa Ha MEIUIEHHBIX HEHTPOHAX, €ro YCTPOMCTBE U
NPUHIUIE JCWCTBUS; Ha3bIBATh IpeuMyliecTBa U Heaoctatkun ADC nepes IpyruMu BUIaMu
AJIEKTPOCTAHIINN; TIPUMEHATH TPUOOPETECHHBIE 3HAHUS TI0 (PU3UKE JUTS PEIICHHUS TPAKTUICCKUX
3aJa4, BCTPEYAIOIINXCSI B IOBCETHEBHOM JKMU3HU, [T O€3011aCHOTO MCIIOJIb30BAHMS TEXHUIECKUX
YCTPONCTB, PAIIMOHAIILHOTO TIPUPOIOTIONH30BAHUS H OXPAHBI OKPYKAIOIIEH Cpebl

90. | Tepmosinepubie peakiun. [Ipumenenne sipepaoit | [loHUMaTh MpenMyIIecTBa M HEJOCTATKH UCIIOJIB30BAHUS aTOMHOM SHEPTUH U HOHU3UPYIOIINX
SHEPreTHKU U3ITyYEHHUI B MPOMBIIUIEHHOCTH, MEAUIIMHE; U3JIaraTh CyTh SKOJIOTHYECKUX MPo0IieM, CBA3aHHBIX C
OMOJIOTUYECKUM JIEHCTBUEM PAaJUOAKTUBHBIX U3JIyY€HUN; HAa3bIBATh YCIOBUS MPOTEKAHUS
TEPMOSIIEPHOMN peaklUK; MPUBOJUTH IPUMEPHI TEPMOSAEPHBIX peakLnii; aHAIU3UPOBaTh U
OIICHUBATh MOCIIEJCTBUS JJIs1 OKpY>KaIoLIei cpeibl ObITOBON U MPOU3BOACTBEHHOM J1€ATENbHOCTH
YeJIOBEKa, CBA3aHHOM C UCII0JIb30BAHUEM (PU3HUECKUX MPOIIECCOB
91. | IIpumeps! pereHus 3aa4 1Mo TeMe «SaepHbie [IpumensTh npuoOpeTeHHbIe 3HaHU 10 (PU3KKE ISl pEIICHUS TPaKTUYECKUX 3ajad,
peaKkuum BCTPEUAIOUIUXCS B MOBCEAHEBHON KU3HU
92. | U3oTomsl. [lomyuenue u nmpuMeHeHHE
PaAMOaKTUBHBIX H30TOMOB.
93. | buosoruveckoe 1eHCTBUE paTUOAKTHBHBIX
W3y4YECHU U
94. | KonTposbHas paboTa 1o paszzeny «J1eMeHTb [TpyMeHATh TEOPETUYECKHUI MaTepHall IPU BBIIIOJHEHUHM KOHTPOJIBHBIX 3aJaHUN

KBaHTOBOUW (U3UKU»

JlabopaTropubiii npakTukyMm (8 4.)

95. | U3ydeHue 3akOHa COXpPAHEHUS MEXaHUUECKON [TpoBoUTH PU3UUECKHI FIKCIIEPUMEHT; U3MEPATH MOTEHIIUAIBHYIO SHEPTUIO MOJHATOrO HAJ| 3eMIlel
SHEPIruu Tena U yrnpyro nehopMUpOBAHHON MPY>KUHBI; paboTaTh B IpyIIIe
96. | OnbiTHas mpoBepka 3akoHa I eli-JIroccaka [IpoBouTh PU3NYECKUil SKCIIEPUMEHT; OMUCHIBATH OTBITHI, YCTaHABIUBAIOIIME 3aKOH [ eli-
Jlroccaka, 0ObsICHATH 3aKk0H Ha ocHoBe MKT; paGoTtats B rpymie
97. | Omnpenenenue atMochepHOro JaBICHHUS C [IpoBouThH PU3NYECKUil SKCIIEPUMEHT; OMIPEEISITh aTMOC(EpHOE TaBJICHHE C TOMOIIbIO 3aKOHA
oMo 3akoHa boitns-MapuoTTa Bboiins-Mapuotra; pabotate B rpyiie
98. | U3zmepenue DJIC u BHYTpEeHHETO [IpoBoauTh Pusndeckuii skcrepuMeHT; u3mepsTh D/]C 1 BHyTpeHHEe COMPOTUBIICHIE HCTOUYHUKA
COITPOTUBJICHHS] HICTOYHUKA TOKA TOKa, paboTaTh B TpyIIe
99. | M3yuenue nmocnea0BaTeNbHOTO U NapamieabHoro | [IpoBoauThk ¢pu3ndeckuii SKCepuMeHT; COOMPATh AEKTPUUECKHE LIS C TOCIeI0BATEIbHBIM U
COEIMHEHUS ITPOBOJHUKOB NapajuleIbHbIM COCIMHEHUEM ITPOBOJHUKOB, IPUMEHSTH 3HAHUS, ITOJyYEHHbIE IIPU U3YUCHUU
TEOPETUYECKOr0 MaTepuasa Ha MpakTUkKe; padoTaTh B TPyIIe
100.| M3yuenue nocneaoBaTeNbHOTO U MapaienbHoro | [IpoBoauTh Gpu3ndeckuii SKCIIepUMEHT; COOMPATh EKTPUIECKUE e C TOCIeI0BATEIbHBIM H




COCAMHCHUA IMTPOBOAHUKOB

HapauleJbHbIM COEAMHEHUEM IIPOBOIHUKOB, IPUMEHATH 3HAHUS, IOJYy4YEHHbIE IPU U3YYEHUU
TEOPETUYECKOr0 MaTepuaja Ha IpaKkTUKe; padoTaTh B rpyMnIe

101.| UzyueHue sBiIeHUS 3IEKTPOMArHUTHON [IpoBoaNTE pHU3MUECKUIT SKCIEPUMEHT; PadOTATh B TPYIIIE
UHIYKLIHN
102.| U3zyueHue TpeKOB MPOAYKTOB SAACPHBIX peakuuid | [IpoBoaANUTH PU3NUECKUil SKCIIEPUMEHT; PadOTaTh B IPYIIE

Actponomusi(16 u.)

103.

Tpu sTana B pazButre GU3NKHU 3JIEMEHTAPHBIX
YaCcTHLI.

104.

OTKpBITHE TTO3UTPOHA. AHTUYACTHIIBI

105.

JlenToHBI. ANPOHBL.

106.

KBapku

107.

Bugumoe nBmkenne HEOSCHBIX TEIL.

108.

3akoHsb! Kemepa.

109.

Cucrema 3emusi-JIyna

110.

dusndeckas TpUpoa TUIAHET U MaJIbIX TEI
COJITHEUHOU CHUCTEMEL.

111.

CouHile

112.

OcCHOBHBIC XapaKTCPpUCTUKH 3BEC3 [0

113.

Buyrpennee crpoenne ComHua v 3B€37]

114.

DBOJIIOIHS 3BE3/]: POXKIACHUE, )KU3Hb U CMEPTH
3B€E3.

115.

Mueunslii nyTh Hama ["anakTuka

116.

["anmakTukwy.

117.

Crpoenue u »Botonus Beenennoit

HpI/IMeHHTL HpI/IO6peTCHHI>IC 3HaHMUs 110 (1)I/I3I/IK6 JUI pCHICHUA ITPAKTHYCCKUX 3a1a4,
BCTPCYAIOIIUXCA B HOBCGHHCBHOﬁ KU3HHU

118.

KOHTpOJ’IBHaﬂ pa60Ta 10 TEMC ((ACTpOHOMI/ISI))

HpI/IMCHHTL TeOpeTI/ILIeCKI/Iﬁ MaTepurall IIpu BBINIOJIHECHUN KOHTPOJIbHBIX 3aJaHuN




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MIPOI'PAMMBI YYEBHOM JUCIHUILIAHBI «®U3UKA»

[Tomemenne kabuHeTa ynoBIETBOpsieT TpeboBaHUSAM CaHUTAPHO-3MHIEMHOIOTHYECKIX
npaBusli 1 HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ocHaieHO THIOBBIM OOOpPYAOBaHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHHUAX, B TOM YHCIE CIEHUAIM3UPOBAHHON yueOHOI Mebenbio u
cpeAcTBaMU OOydYeHHsI, JOCTATOYHBIMU JUISI BBIOJHEHHS TPEOOBAHMI K YPOBHIO TOATOTOBKU
00yJaromuxcs.

B kabunere ecTh MyJbTUMEIUIHOE 000pYZOBaHME, MOCPEICTBOM KOTOPOIO YYaCTHUKU
00pa30BaTeNLHOTO TMpOIecca MOTYT IPOCMATPUBATh BU3YAIbHYIO HWH(POPMAIHIO, CO3/1aBaTh
[Ipe3eHTallH, BUJIEOMAaTEpHalIbl, UHBIE JJOKYMEHTBHI.

B cocraB yueOHO-METOIMYECKOTO U MAaTEPHAIBHO-TEXHUIECKOTO 00eCreueH s IPOrpaMMbl
y4eOHOM TMCUUIUINHBI «(PU3UKa» BXOAT:

* MHOTO(YHKITMOHAJIbHBIM KOMILIEKC MPEIo/1aBaTens;

* HarjIsAHbIE TOCOOWs (KOMIUIEKTHI YU€OHBIX TaOJIMIl, TJIAKaTOB, JEMOHCTPAIlMOHHBIC
MOJIEJHN );

* UH(OPMAIIMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAllUM, B TOM YHCJIE MacrnopTa Ha cpeAcTBa OOydeHMs,
MHCTPYKIUU N0 UX MCTIOJIb30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

* OubMOTEeUHBIN POH.

B Oubnuorteunslii (oHI BXOAAT y4yeOHHKH, ydyeOHO-MeToanyeckue KoMIuiekTsl (YMK),
obOecreunBaroIue OCBOCHHE y4eOHOW AuCIMIUIMHBI «DU3WKa», PEKOMEHJIOBAaHHBIC WIIH
JIOTIYILIEHHbIE JJIs HUCIOJIb30BaHUS B NPO(ECCHOHATBHBIX O00pa30BaTEeNbHBIX OpraHU3aIUIX,
peanu3yronmx o0pa3oBaTeNbHYI0 TMPOrpaMMy CpeaHEro oOIero oOpa3oBaHUsS B Tpeaenax
ocsoenust OITOII CITO na 6a3e ocHOBHOTO 00111ero 0O0pa3oBaHus.

bubnuoreunsiit (GoHA AOMOJSHEH SHIMKIONEAUSIMH, CIPAaBOYHHUKAMH, HaYYHOW, Hay4dyHO-
MIOMYJIIPHOM M APYTOM JUTEPaTypou 1Mo hu3HKe.

PEKOMEHAYEMAS JINTEPATYPA
st ctyneHTOB
Jmutpuea B.®. ®usnka 11 npodeccuii U CenuaibHOCTEH TEXHUYECKOTO MPOGUIIs: yYeOHUK
JuTsi 00pa30BaTeNbHBIX YUPSKACHHH cpell. pod. oOpasoBanus. — M., 2018.
Jmutpuesa B.®. ®usnka ans npodeccuii U cneruanbHoCTe Texuuyeckoro npoduis. Coop-
HUK 3a/1a4: y4e0. mocobue /s 00pa3oBaTENbHBIX YUPEKICHU cpell. npod. oopazoBanus. — M.,
2018. Yue6Hoe uzdarue
Msikumes I'. 5. @uzuka. 10 knace : yueOH. uis 061eobpa3zoBat. opranuzanuii — M. :
[Ipocsemenue, 2018.
Mskumes I'. 5. @uzuka. 11 knace : yueOH. s 061eobpa3zoBat. opranuzanuii — M. :
[Ipocsemenue, 2018.
s nmpenoxasareJiei

Konctutynus Poccuiickoit @enepanuu (IpuHATa BCEHAPOAHBIM TrosiocoBanueM 12.12.1993)
(c yueToM MOMpPaBOK, BHECEHHBIX (heiepaabHBIMU KOHCTUTYIIHOHHBIMU 3akoHamMH P® o mompaskax
k Konctutynuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — Ne
4. — Cr. 445.

@enepanbHblii 3akoH OoT 29.12. 2012 Ne 273-®3 (B pen. denepalbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne



84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMH DeiepalibHBIM
3akoHOM 0T 04.06.2014 Ne 145-@3) «O06 obpazoBanuu B Poccuiickoit @enepanum».

[Ipuka3 MunucrepcrBa obOpasoBanuss U Hayku P® «O0 yrBepxaeHun (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENILHOTO CTaHIApTa CpeAHero (MOJHOro) oOmero oOpa3oBaHUS»
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3z Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun uzmeHenuii B [lpukas
MunucrepctBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O0 yrBepx-
neHuu  (eaeparbHOTO TOCYNApCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CpeaHero (IOJTHOTO)
oOmiero oopa3oBaHus’».

[Mucemo [lenmapramMeHTa TOCYIapCTBEHHOM MOJIMTUKA B chepe MOATOTOBKH PabOUMX KaIpoB
u 110 Muno6puayku Poccun ot 17.03.2015 No 06-259 «PekoMeHIaImm mo opranu3aiiy moayde-
HUS cpenHero obmiero oOpa3oBaHus B Ipeeax OCBOCHUSI 00pa30BaTeIbHBIX MPOTPAMM CPEIHETO
npodeccuoHaNIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C YI4€TOM TpeOOBaHUIMA
(benepanabHBIX TOCYAaPCTBEHHBIX 00Pa30BaTENbHBIX CTAaHAAPTOB M TOJydaeMoW IMpodeccuu Wi
CTIEIMATBHOCTH CPEIHETO MPOPECCHOHATBHOTO 00pa30BAHUY.

®enepanpublit 3ak0H 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaroIiei cpeas» (B pea. oT
25.06.2012, c m3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B. ®., Bacunves JI. . ®uzuka 1 npodeccuil u crnennagbHOCTeN
TEXHUYECKOTO MPOUIIS: METOIUYECKHE PEKOMEHIAIIMN: METO/I. ocooue. — M., 2010.

HNHTepHeT- pecypcsl

www.fcior.edu.ru (denepanbHbli eHTp HHPOPMAITHOHHO-00PA30BATENBHBIX PECYPCOB).

www.dic.academic.ru (Axagemuk. CI0BapH U SHIUKIOMIEINHN ).

www.window.edu.ru (Eauroe okHO J0cTyma K 00pa30BaTeIbHBIM pecypcam).

www.st-books.ru (Jyarras yueOnas nurepartypa).

www.school.edu.ru (Poccuiickuit 00pa3oBarenbHblii mopTai. JI0CcTymHOCTh, KauecTBO, 3 heK-
TUBHOCTB).

www.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypchl MaTepHeTa — Pusnka).

www.school-collection.edu.ru (Eaunas koseknun udpoBeIX 00pa30BaTEIbHBIX PECYPCOB

Yuebnoe usdanue


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
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