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[losicHuTeTbHAA 3anTUCKa

[Iporpamma o6mieo0pazoBaTenbHON y4eOHOW TUCHMITINHBI «DHU3UKay MpeaHasHaueHa JUIs
u3ydeHuss (QU3MKA B TOpoecCHOHANBHBIX oOpa3oBarenbHbIX opranumszanusx CIIO,
pealn3yronmx 00pa30BaTeNbHYI0 MPOTPaMMy CpeaHEero oOIero obOpa3oBaHHS B Mpeeiax
OCBOEHHSI0CHOBHOMMpoheccronansHooOpazoBarenbHOUIPorpamMmbeiCIIO(OITIOIICIIO)  Ha
06aze OCHOBHOTO 00mmIero 0Opa3oBaHUS MpPH TOJATOTOBKE KBATH(UIIMPOBAHHBIX pabOYMX,
CITy’KaIllUX U CHEIHAINCTOB CPETHETO3BEHA.

[IporpammapazpaborananaocHoBeTpeOoBaHni @' OCcpeaaeroodierooopa3oBaHus,
MPEIBIBISIEMBIX K CTPYKTYpE, COJCPKAHUIO U PE3yIbTaTaM OCBOCHHUS y4eOHOW IWCIUILTHHBI
«Du3nKay, B COOTBETCTBUU C PeKoMeHIaIMsIMH 110 OpraHU3alUH TOIyYeHHs CPETHET0 OOIIero
o0Opa3oBaHus B Ipe/ierax OCBOEHUSI 00pa30BaTEIbHbBIX IPOrpaMM CPEIHETO MPO(hecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O O0IEro 0Opa30BaHUs C y4ETOM TpeOOBaHMN (enepabHbIX
rOCyJapCTBEHHBIX ~ 00pa3oBaTeNbHBIX CTAaHIAPTOB M  TOJy4aeMoil mpodeccnmu  wiu
CHEIUATFHOCTH  CpeAHEro mpodeccHoHanbHOTO oOpa3zoBanus (mucbMo JlemaprameHnTta
roCyJapCTBEHHOM MOJMUTHKU B cepe moaroroBku padouux kaapoB u IO Munobpuayku
Poccum ot 17.03.2015 Ne06-259).

Coneprxanue mporpammbl «OHU3HMKa» HAIPABIECHO HA JOCTHKEHUE CIISTYIONITNX HeJIe:
OCBOCHHME 3HAHWUH O (YHIAMEHTAJIbHBIX (PU3MUECKMX 3aKOHAX W IPHHIUIAX, JEKAINUX B
OCHOBE COBpPEMEHHON (pr3nuecKoil KapTHUHBI MUpa; HanboJsiee BaXKHBIX OTKPBITUIX B 00JaCTH
(GU3MKH, OKa3aBIINX ONpEICTAIONIee BIMSHAE HA PAa3BUTHE TEXHUKH W TEXHOJIOTHH, METOJaX
HAyYHOTO TIO3HAHUSTIPUPO/IBI,

OBJIAZICHWE YMECHHUSMHU TPOBOJHUTH HAONIONIEHHS, TUTAHUPOBATh W BBIMOJHATH SKCIEPUMEHTHI,
BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJEIH, NMPUMEHATH IOJydCHHBIC 3HAHUS M0 (U3WKE IS
OOBSICHEHUSI pa3HOOOpa3HBIX (U3WYECKUX SBICHHUH W CBOWCTB BEHIECTB; NPAKTUYECCKU
UCIOJIb30BaTh  (pu3Mueckue  3HAHMS;  OLIEHUBATh  JOCTOBEPHOCTb  €CTECTBEHHO-
Hay9HOUHH(pOPMAIIHH;

pa3BUTHE TO3HABATENbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
mporiecce  NpuoOpeTeHHs 3HAaHMH W yMeHUM 1o  ¢Qu3uke ¢ HCIOJBb30BaHUEM
Pa3IMYHBIXUCTOYHUKOBHUH (POpMAIIMMU COBPEMEHHBIXMH(DOPMAIITOHHBIXTEXHOJIOT HIA;

BOCIIUTaHUE YOEKJEHHOCTH B BO3MOKHOCTH TO3HAHMS 3aKOHOB MPHUPObI, HCIIOJIL30BAHUS
JNOCTIKEHUH (U3UKM Ha Oaro pa3BUTHUSL YEIOBEUECKON IMBHIM3ALMHU; HEOOXOAUMOCTH
COTPYIHUYECTBA B  IPOIIECCE  COBMECTHOIO  BBIMOJHEHHUS  3aJay, YBaOKUTEIHLHOTO
OTHOIICHUSIKMHEHHIOOMITOHEHTAIIPUOOC YK ACHUUTTPOOIEMECTECTBEHHO -HAYYHOTO
COJCPIKAHMSA; TOTOBHOCTH K MOpPANbHO-OTHYECKOW OLCHKES HCIONb30BAHMA  HAYIHBIX
JOCTHKEHNUH, 1yBCTBA OTBETCTBEHHOCTH 32 3alLUTY OKPYXKAIOIICHCPE/IbI;

UCII0JIb30BAHME TMPUOOPETEHHBIX 3HAHUN W YMEHUH [UIsl pelIeHUs MNPaKTHUYECKUX 3a/ady
MOBCEIHEBHON KHU3HU, OoOecreueHusi 0e30MacHOCTH COOCTBEHHOW >KU3HHU, PallMOHAIBHOTO
MIPUPO/IOIIOIIL30BAHUS U OXpaHbl OKPYKAIOIIEeH Cpellbl U BO3MOXKHOCTh NMPUMEHEHHs 3HAHWM
MIPH PEIICHUH 3a]]a4, BOZHUKAIOIINX B MOCIeIyomel mpodhecCHoHaTbHOU 1A TENbHOCTH.

BnporpammyBkiitoueHOCOIep:KaHue, HAPaBICHHOCHAPOPMUPOBAHNEY OO0 yJaIO I XCAKOMITE
TeHIUH, HeoOxoauMmbix uisi KadecTBeHHoro ocoeHus OIIOIT CIIO na 06a3e OCHOBHOTO
00111eroo0pa3z0BaHUACIONYYEHUEMCPETHEr000IEro00pa3zoBaHuUS ;PO PAMMBITIOITOTOBKH
KBTM(UIIUPOBAHHBIX pabOUUX, CIYKAIIUX, POTPAMMbI MMOATOTOBKHU CIIEIUATNCTOB CPEIHETO
3BeHa (IIITKPC,IIIICC3).

[IporpamMma yueOGHOI aucuumuuHbl «@DuU3KUKa» SBIAETCS OCHOBOM s pa3paboTKu
pabounx MmporpammMm, B KOTOpBIX HpodeccuoHanbHble 00pa3oBaTelbHBIE OpraHU3aluu,
peanu3yrole o0pa30BaTENbHYIO NMPOTPaMMy CpelHero ooOmero oOpa3oBaHHs B Ipejaenax
ocBoenusi OIIOIT CIIO nHa 6aze OCHOBHOTO OO0ImIero 0Opa3oBaHUs, YTOYHSIOT COJACpKaHHE
y4eOHOTO MaTtepHaja, MOCIe0BAaTEeIbHOCTh €ro H3y4eHHs, paclpelesieHHe yueOHBIX4acoB,
TEMaTUKy pedepaToB, HHIUBUIYAIbHBIX TPOEKTOB, BUIBI CAMOCTOSITEIbHBIX pabOT, YUUTHIBAS
cneun(uKy MporpaMM MOJrOTOBKM  KBaJM(UIMPOBAHHBIX pabOuyuX, CIyXallUX H
CIELUAINCTOB CPETHETO 3BeHa, OCBAaUBaeMOil Mpoeccun WINCIeHaTbHOCTH.

[IporpamMma MOKET HCIOJIB30BAThCS APYTUMH TMPO(ECCHOHATBHBIMU 00pa30BaTeIbHBIMU
OpraHu3allisIMM, pealM3yIOUMMH  00pa30BaTelbHYI0 MIpOrpamMMy  CpeaHero  oOIiero
obpazoBanus B mnpezaenax ocBoeHus: OIIOIT CIIO na 6a3e oCHOBHOTO OOIIEro 0O0pa3oBaHUS
(IITIKPC, MIICC3).



OBILIA ST XAPAKTEPUCTUKA YUEBHOM JUCLUIIIMHBI « PU3UKA»

B ocHoBe yueOHO#l nmucruminHel «®Du3HMKa» JIEKUT YCTAHOBKA Ha (OPMHpPOBAHHE Y
o0y4aeMbIX cHUCTeMBbl 0a30BBIX MOHATUH (U3MKM U TPEACTABICHUH O COBpPEMEHHOMN
¢u3nvecKoil KapTHHE MHpa, a TaKKe BBHIPAOOTKA YMEHHMH NPUMEHSATH (DU3UYECKHE 3HAHHS
KaKBIPO(ECCUOHATBHON 1A TEILHOCTH, TAKU VISP CHISDKU3HEHHBIX3a/1a4.

MHorre TOJNOXKEHHUs, pa3BUBacMble (U3UKOH, pacCMaTPUBAIOTCA Kak  OCHOBA
CO3JaHUSMHCIIONB30BaHUANH(POPMALIMOHHBIXMKOMMYH UKallMOHHBIXTeXHOI0T i ( UKT) -
OJIHOTO U3 HanboJiee 3HAYMMbIX TEXHOJOTUYECKUX JOCTH)KEHUI COBPEMEHHOM LIMBUIIN3ALIUU.

®u3rkKa JaeT K14 K TOHUMAHUIO MHOTOYUCIICHHBIX SIBJICHUI U IPOIIECCOB OKPYKAOLIEr0
Mupa (B €CTECTBEHHO-HAYYHBIX OOJACTSAX, COLMOJOTHH, YKOHOMHKE, SI3bIKE, JUTEpa- Type U
ap.). B ¢usuke QopMupYIOTCSI MHOTHE BHIBI AEATEIBHOCTH, KOTOpPBIE HMMEIOT METa-
npeaMeTHbI xapaktep. K HUM B mepByro ouepelb OTHOCATCSA: MOJEIUPOBAHUE OOBEKTOBU
MIPOLIECCOB, IPUMEHEHUE OCHOBHBIX METO/I0B ITO3HAHUS, CUCTEMHO-UH(DOPMAIIMOHHBINA aHAJIN3,
dbopmynupoBaHWE TUIIOTE3, aHAIM3 M CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTH3allus,
BBISIBJIEHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€H, MOUCK aHaJOroB, YNpaBlieHUE OOBEKTaMU HU
npoueccamMu. VIMEHHO 53Ta JIUCHUIUIMHA TO3BOJISIET MO3HAKOMUTH CTYJIEHTOBC HayYHBIMU
METO/IaM{ NO3HAHMSI, HAYYUTh UX OTINYATh TUIIOTE3Y OT TEOPUH, TEOPUIOOTIKCIIEPUMEHTA.

Ou3rnKanMeeToYeHbO0IBII0ECHBCEBO3PACTAIOIIEEUH CIIOMEK IUCIIUTIIMHAPHBIXCBSI3EH, Iprye
MHaypOBHEKaKIOHATUHHOrOAMNnapaTa, TakuuHcTpyMeHTapus. CkazaHHOe
M103BOJISIETPACCMATPUBATh(PU3UKYKAKMETa AU CLHUTIIINHY, KOTOPAsIPE10CTaBIIIETM XK -
JUCHMIUIMHAPHBIN S3bIK JJIS1 OTIMCAHUS HAYYHOU KapTHHBIMUPA.

Ousnka SBISETCS CHCTEMOOOPa3yIOMUM (DaKTOpOM JUIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEeIMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIe)KaT B OCHOBE COJIEp>KaHUSI XUMUU, OMOJIOTHH,
reorpaguu, acTpOHOMHUM U  CHEHHUANBHBIX JUCHUUIUIMH  (TEXHMYECKas  MEXaHHKa,
AIIEKTPOTEXHUKA, OJEKTPOHMKA U Jp.). YyeOHas juciuiuinHa «®Du3uka»  co3jaer
YHUBEpCaJIbHYIO 0a3y Uid U3y4eHUs OOIIepOPEeCcCHOHANbHBIX U CHEHUANbHBIX TUCIHUIUINH,
3aKy1aJpIBasi PyHAAMEHT IS [TOCJIEIYIONEro 00ydeHusl CTYJCHTOB.

OO6namast JIOTMYECKONW CTPOMHOCTBIO M OIMUPAsSCh HAa SKCIIEpUMEHTATbHBbIC (DaKThl, ydeOHas
mucuuminHa «Pusuka» GopmupyeT yoOydaromuxcs IOUIMHHO HAay4YHOE MHPOBO33pPEHUE.
O®u3nka SBISETCS OCHOBOM YYEHHS O MaTepUalbHOM MHpE M pemiaeT MpoOJeMbl 3TOTO
mupa.M3ydenne  ¢usuku B mpodeccroHaNbHBIX  00pa3oBaTeNbHBIX  OPraHU3ALMSIX,
pean3yronmx o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero ooOmiero obpa3zoBaHHUS B Mpeienax
ocBoenusi OITOIT CITO na 6a3e 0CHOBHOTO 00IIIEr0 00pa30BaHUsI, HMEET CBOU OCOOCHHOCTH B
3aBUCHUMOCTH OT MPOQUIIA NPoPecCHOHATBHOTO 00pa30BaHus. ITO BhIPAKAETCA B COJIEPKAHUU
oOyueHus1, KOJIMYECTBE YACOB, BBIJENIIEMbIX HA U3yYEHHE OTACNIbHBIX TEMIPOTPAMMBI, TIIyOUHE
UX OCBOEHHS CTy/IEHTaMU, 00bEMEe U XapaKTepe MPaKTUUYECKUX 3aHATUH, BUIAX
BHEAyJIMTOPHOI CaMOCTOSITETbHOU PabOThI CTYACHTOB.

IIpu ocBoennn mpodeccuit CIIO u cneumanpHocTedt CIIO ectecTBEHHO-HAYYHOTO MPO-
¢uns mpodeccuonanpHOoro oOpasoBaHusl ¢u3MKa u3ydaercs Ha 0Oa3zoBoMm ypoBHe DI'OC
cpenHero obmiero obpaszoBanusi, mpu ocBoeHun npodeccuit CIIO u cnenmansuocteit CI1O
TEXHUYECKOTO mpodmis npodeccHoHaIbHOro oOpa3oBanus (uszuka u3ydaercs Oojee yriy-
OneHHO, Kak mpoduibHas ydyeOHas TUCIUIUIMHA, YYUTHIBAIONIAs CHEIU(PUKY OCBaWBAEMBbIX
npodeccuii WK CrienuaibHOCTEH.

ITpuocoenunnpodeccuitClIOucnenuansHocTeCIIOcOonManbHO-?5KOHOMUYECKOTOU
ryMaHUTapHOTro mpoduieil mpodeccuoHanbHOro 00pa3oBaHUs (PU3MKa H3y4daeTcs BCOCTaBe
UHTETPUPOBAHHON y4eOHOW JucHMIUIMHBI «EcTecTBO3HaHUE» 00s3aTeNbHON IpeIMETHOM
obnactu «EcrectBennsie Hayku» PI'OC cpegnero oduiero o6pa3oBaHusl.

BcoaepxannnyueOHO M AN CIUTUINHBITOPU3UKETTPUITOATOTOBKEOOYIatOIIUXCATIO
podeccusIMUCIEIMATbHOCTIMTEXHUYECKOTOPOPHIIAIPO(HECCHOHATLHOI000pa30BaHus
npo(UIBHON CcOCTaBIAIONIEH sBIsETCS pas3ien «IIEeKTPOAMHAMUKA», TaK KaKOOJIBIIMHCTBO
npogeccuii U CrenuanTbHOCTEH, OTHOCSIIUXCS K 3TOMY MPOQUITIO, CBSI3aHBI C 3JIEKTPOTEXHUKOM
UDJIEKTPOHUKOM.

Conepxxanne y4eOHOW AMCHUIUIMHBI, peau3yeMoe IpH MOJArOTOBKE OOYYaOLIUXCS I10
npodeccusM M CHEUUATBHOCTSAM €CTECTBEHHO-HAYYHOro Mpoduias mnpodeccrnoHaIbHOTO
0o0pa3oBaHus, HE UMEET SBHO BBIPAXEHHOM MPOQMIBHON cOCTaBIIAIONIEH, Tak Kak mpodeccuu
U CIEUUANTbHOCTH, OTHOCAIIMECS K JToMy Tnpodmio oOydeHHus, HE HMEIOT Ipe-
MMYIIECTBEHHONW CBS3M C TE€M WM HHBIM paznenoM ¢usuku. OpHako B 3aBUCUMOCTH OT



nosydaemoit mpodeccuu CIIO wm cnemuanbaoct CIIO B paMkax eCTECTBEHHO-HAy4YHOTO
npoduiis npodeccnoHaTbHOTO 00pa30BaHMs TOBBIIIICHHOE BHUMAaHHUE MOXET OBITh Y/EICHO
n3yueHuIo paszaena «MonekynsapHas pusuka. TepMoanHaAMUKay, OTACIBHBIX TEM pa3jielia
«DNEKTPOAMHAMHKA» U 0COOEHHO TEM 3KOJOTMYECKOTO COJIEPIKAHMSI, TIPUCYTCTBYIOUINX OYTH
B KQXJIOM pasere.

Teoperndeckue cBeneHus MO (U3MKE JOTOIHAIOTCS JEMOHCTPALUSMH U JIAOOPATOPHBIMU
paboTtamu.

N3ydyenne oOmeoOpazoBaTenbHOM  y4eOHOW JTUCHHUIUIMHBI  «DU3MKa»  3aBepliacTcs
noJBeZIcHHeM HTOroB B (opme nudepeHIMpOBAHHOTO 3ayeTa WM JK3aMeHa B pPaMKax
IIPOMEXYTOUYHOM aTTectauuu oOydaromuxcst B mponecce ocBoenus OIIOII CIIO c
noxydeHuem cpeanero oodurero oopazosanus (IITIKPC, TIIICC3).

MECTO YUYEBHO! JJUCHUIUIMHBI B VYUEEHOM ITJIAHE

VYuebnass mucimiuinHa «@u3nkay SABISETCS YYEOHBIM TIPEAMETOM TIO BBIOOpY W3
obsi3aTtenpHOM TIpeaMeTHOM obnactu «EctectBennbie Hayku» DPI'OC cpemnero ooiero
o0OpazoBaHwUsl.

B mpodeccronanbHbIX 00pa30BaTeNbHBIX OPraHU3AIMSIX, PEATU3YIONUX 00pa30BaTeIbHYIO
nmporpaMMmy cpeaHero oomero obpazoBanusi B mnpezaenax ocoeHuss OIIOIT CIIO na 6aze
OCHOBHOTO oO0miero oOpa3zoBaHus, YydeOHas mucruiuimHa «®Du3uka»y U3ydaercss B
obmeoOpazoBatenbHOM muKie ydeObHoro mrana OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIEro
o0pasoBaHus ¢ oJydeHueM cpeanero oomero oopazosanus ([TITKPC, TITICC3).

B yaebnbix mnanax I[MITKPC, ITIICC3 mecto yueOHON nuciMmMHbI «DU3HKa» — B COCTABE
o0m1eo0pa3oBaTeabHbIX y4EOHBIX JUCHUIUIMH 1O BBIOOPY, (OpMHpYEeMBbIX M3 00s3aTeNIbHBIX
npeaMmeTHeix obmacteit ®I'OC cpeanero obmiero obpaszoBanmsi, masa npodeccuir CIIO u
cnernmansHocTel CITO cooTBeTCTBYIOMIETO PO MpohecCHOHaTFHOTO 00pa30BaHMUS.

PE3VJIbTATBI OCBOEHMS YUEBHOM JUCLIUITIIVHBI

OcBoeHne cojaepkaHusi Y4eOHOUW MUCHMIUTMHBI «®Du3MKa» 00ecrneuynBaeT TOCTHKCHUE
00yJarOIIMMUCS CIEAYIOMHNX Pe3yabTaToOB:

JUYHOCHIHBIX
YYBCTBO TOPJOCTH M YBAXKEHHS K UCTOPUM U JOCTHIKEHHSIM OTEUECTBEHHOW (U3NYECKOM
HaAYKH; buznuecku rpaMOTHOE MOBE/ICHUE B npodeccuoHaIbHOM

JESITeIIbHOCTHHOBITYIIPHOOPAIICHUHCIIPHOO PAMHHYCTPOCTBAMM;

TOTOBHOCTh K IPOJIOJDKEHUIO OOpa30BaHHMS M TOBBIIICHHS KBaIM(UKAIMK B H30paHHOMN
Mpo(eCcCHOHAIBHON ~ JICATCIIBHOCTH W OOBEKTHMBHOE OCO3HAHUE POJM  (PU3UUYCCKHX
KOMITIETEHIIHMI BITOM;
YMEHHUEHCIIOJIb30BaThJI0CTHKCHUSICOBPEMEHHO M (PH3NUECKOMHAYKUU (PU3MYCCKIUXTEXHOIOTHI T
SITTOBBIIICHUSICOOCTBEHHOTOMHTEIIICKTYJIbHOTOPA3BUTHS B BBIOpAHHOM
podecCHOHATBHONACITEIbHOCTH;

YMEHHUE CaMOCTOSITENIbHO JIOOBIBaTh HOBBIC Ui ceOsi (U3MYECKUe 3HAHWS, WCIOJB3YS JUIs
ATOTO JIOCTYITHbIC HCTOYHUKHUHUH(DOPMAITHIH;

YMEHHUE BBICTPAUBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHUS B KOMAaHJEC II0 PEUICHHIO
o0IIMX3a1a4;
YMEHHEYTPaBISATECBOCHIO3HABATEILHOMACATEILHOCTHIO,IPOBOIUTHCAMOOIICHKY YPOBHS
COOCTBEHHOTO MHTEJIEKTYaIbHOTOPa3BUTHS;

MemanpeoMemHbIx:

HCIIO0JIb30BAHUEPA3IINYHBIXBUI0BIIO3HABATEIbHOMIEATEIILHO CTU UISPEILICHUS bu3nIecKux
3aja4, TMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA(HAOMIOICHUS,0IIMCAaHUs, U3MEpEHus,
HKCIEPUMEHTA) JUISl U3YUEHHsI pa3IMYHBIX CTOPOH OKpYXKaroleil 1eiiCTBUTENbHOCTH;
HCIIOJb30BAHUE  OCHOBHBIX  MHTEIUIEKTYAJIbHBIX  OIEpalMid:  IIOCTAHOBKM  3aJayH,
(dbopMynUpOBaHUs TUIIOTE3, aHAIW3a M CHUHTE3a, CpaBHEHUs, 000OIIeHMs, CHCTEeMaTH3allly,
BBISIBJICHUSI IPUYHMHHO-CIIEICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (POPMYITMPOBAHUS BBIBOJOB IS
W3YUYEHHs] PA3JIMYHBIX CTOPOH (U3MYECKUX OOBEKTOB, SBJICHUHA M MPOLECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B podeccuoHaibHoichepe;
yYMEHHUETeHepUPOBAThUICUHOIPEAEIIATHCPEACTBA, HEOOX0 IUMBIEIITUXPEATH3aLUH;

YMEHHUE HCMOJIb30BaTh DPA3JIMYHBIE MCTOYHHMKH JUIS TOJXydeHHUs (u3ndeckod WHpOpManuy,
OLICHUBATH €€J0OCTOBEPHOCTD;

YMEHHUE aHATU3UPOBATh U MPEICTABIATH HHOOPMAIUIO B pa3IMYHBIXBHIAX;



yMEHHUE MyOJIUYHO NPEACTABIATh PE3yIbTaThl COOCTBEHHOTO UCCIICAOBAHMS, BECTH TUCKYCCHH,
JOCTYITHO ¥ TApMOHHYHO COYeTasi cojiep kanue u (opMbl pecTaBsieMoinH(popMaumy;

npeomemmuuix:

c(OPMHUPOBAHHOCTh MPEACTABICHUNA O pOJM M MecTe (U3UKM B COBPEMEHHON HaydHOM
KapTUHE MUPA; MOHUMAaHUe (PU3MYECKON CYNIHOCTH HAOII0JaeMbIX BO Bce- JIeHHO sIBICHUM,
ponu pusuku B (GOPMHPOBAHUU KPYro3opa M (PyHKIIMOHAIBHOW TPAMOTHOCTH YEIOBEKa JUIS
pelIeHUs TPaKTUYEeCKUX3a/1a4;

BJIQJICHUE  OCHOBONOJAralolUMU  (U3MYECKUMH  TMOHSATHSMH,  3aKOHOMEPHOCTSIMH,
3aKOHAMHUHUTEOPHUSIMHU; YBEPEHHO CUCTIONb30BaHNE(PH3NUECKONTEPMUHOIOT A UCUMBOJIHKH;
BJIQJICHUE OCHOBHBIMM METOJIaMM HAy4yHOI'O I[I03HAHUS, MCIIOJIb3yeMbIMU B  (pusmke:
HaOJII0IEHUEeM, OTIMCaHUEM, U3MEPEHUEM,IKCIIEPUMEHTOM;

yMeHUsl 00pabaThiBaTh pe3yJabTaThl H3MEpPEHUM, OOHApYKUBAThb 3aBUCUMOCTb MEXKIY
(bu3MYECKUMHU BETUYMHAMU, OOBSICHSTH [TOJIyY€HHbIE PE3yJIbTaThl U JEIaThBbIBO/IBI;
c(OpMUPOBAHHOCTh YMEHUS pelIaTh PU3NUECKUE3aqauu;

c(OPMHUPOBAHHOCTh YMEHMsI MPUMEHSTH TOJIYYEHHbIE 3HAHMS Ui OOBSCHEHUS YCIOBHUM
MIPOTEKAHUS (busnuecKux SIBIICHUI B IIPUPOJIE, npogeccuoHaNbHOM
cepen AP UHATUAIPAKTUYECKUXPEIIEHUHBIIOBCETHEBHOMKU3HU;

c(OpPMUPOBAHHOCTh COOCTBEHHOW TO3MIMHM [0 OTHOLIEHUIO K (U3NYECKOMHHpOpMaIHH,
MOJIy4ae€MO# U3 pa3HbIXHCTOUYHUKOB.



COJIEP)KAHUE YYEBHOM JUCLUATIIMHBI

Beenenune
dusuka — (yHIaMeHTaNbHAsSHAYKAOTIPUPOIE.

EcrecTBeHHO-HAay4HBI METOJ IO3HAHUSA, €r0 BO3MOXHOCTH U T'PAaHULBI PUMEHHMOCTH.
DKCIIEpUMEHT M TEOpusi B TMpOLEecce IMO3HAHHWA TNPHUpPoJabl. MojenupoBaHue (GHU3MUECKUX
SBJICHUN M 1poueccoB. Ponb 3KCnepuMEHTa M TEOPUHM B IMPOLECCE IO3HAHUS IPUPOJBI.
Ousnueckas BenmuuHAa. llorpemHocT m3MepeHwit  (pusmueckux BenmnyuH. Duzmueckue
3aKOHBL. [ paHUIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [loHsATHE O (M3MUeckoil KapTHHE
mupa. 3Hauenue Gpusuku npu ocoeHnu npodeccuii CI1O u cnennansrocreit CI1O.

1. Mexanuka
Kunemaruka.Mexannueckoensmxenue. [ lepemenienue.[1yts. Ckopocts. PaBHOMEpHOE
NPSIMOJIMHENHOE JIBJKEHHME. YCKOpeHue. PaBHOIEpEMEHHOE NPSAMOJIMHEWMHOE JBHKEHUE.
CobOoiHoenaieHue. J|puxkenneresna,0poieHHOronoAyraoMKropiu3onTy. PaBHomepHoe
JIBUKEHHE MTOOKPYKHOCTH.
3akonbiMexannkuHbroTona.llepsriiizakonHrerotona. Cuna. Macca. Ummyinbc. Bro- poit
3ak0oH HproToHa. OCHOBHOM 3aKOH KJacCH4eCcKON NMHAMHUKH. Tperwil 3akoH HproToHa. 3akoH
BCEMHUpPHOTro TiAroteHus. ['paBurannonHoe nose. Cuna Tsxkectd. Bec. CrnocoObl u3MepeHus
Macchl Te1. CHilbl BMEXaHUKE.
3aKkoHbICOXpaHeHUsIBMeXaHHKe.3aKOHCOXpaHeHUsIMMITybca. PeaktuBHOeiBIKeHNE. PaboT
acuiibl. PaboTanorennuanbabixcni. MomnocTs. OHeprus. KunetnueckasisHeprusi.
[ToreHnmanpHas >Heprus. 3aKOH COXpPAaHEHUs MEXaHW4YeCKoW »Hepruu. [IpuMeHeHHne 3aKOHOB
COXpaHEHUS.
Hemoncmpayuu
3aBUCUMOCTb TPAEKTOPHH OT BbIOOpA CHCTEMBI OTCUeTa. BUAbI MEXaHUYECKOTO IBUKEHUSI.
3aBUCUMOCTh YCKOPEHHMS T€Jla OT €r0 MacChl U CHJIbI, IEUCTBYIONIEH Ha Teso. ClIoKeHue Cuil.
PaBeHCTBO W NPOTHMBOMNOJIOKHOCTh HANpaBICHUS CWJI JIEUCTBUS W IPOTHUBOJECHCTBHSL.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.
Cuibl Tpenusi. HeBecomocTh. PeakTuBHOE ABUXKEHUE.
[lepexos moTeHIMATBHON YHEPTUHU B KHHETUUYECKYIO M 0OpaTHO.
Jlabopamopnwie pabomot
HccnepoBanue ABWXKEHUS Tella MOJ JCHCTBUEM IIOCTOSIHHOM cuibl. M3ydeHue 3akoHa
COXpaHEHUsI UMITYJIbCA.
CoxpaHeHHneMeXaHUYECKOMIHEPT UUITPUABHKEHUUTENAIO I HCTBUEMCHIITSIKECTH
UYHPYTOCTH.
CpaBHeHue paObOThI CUJIBI C ©3MEHEHHEM KUHETUUYECKOW SHEPruu Tena.
N3ydeHne 3aKOHOB COXpaHEHMsI Ha TPUMEpPE yAapa IMIapoB U OAITUCTHYECKOTO MasTHUKA.
N3ydenne ocoOeHHOCTEH CHUITBI TPEHUS (CKOIbKEHU).

2. OCHOBBIMOJIEKYJISIPHOW (PU3NKHN HTEPMOIHUHAMUKHU

OcHOBBI MOJIEKYJISIDHO-KMHeTHYecKOi Teopun. UneanbHblii ra3. OCHOBHbIE MTOJIOXKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. Pa3Mepsl m Macca MoyieKynl UM aTOMOB. bpoyHOBckoe
neukenue. uddys3us. Cunbl U dHEPrUs MEKMOJEKYISIPHOTO B3aumMojeicTBus. CTpoeHwue
ra3oo0pa3HbIX, XUAKUX WU TBepAbIX Ted. CKOpOCTH IBMKEHHS MOJEKYT M HX H3MEpEHHE.
WneanbHelil ra3. JlaBneHue raza. OCHOBHOE ypaBHEHUEMOJIEKYISPHO-KUHETHUYECKOMTEOPUHN
ra3oB. Temnepatypa u ee usmepeHnue. ['a3oBble 3aKOHBI. AOCONIOTHBIN HY/Ibh TeMIEpaTyphl.
TepmoanHaMuueckas IIKanda TEMIIEpaTyphl. Y paBHEHHECOCTOSIHUAHIeaIbHOTOra3za. MouspHas
ra3oBasiOCTOSIHHASL.

OcHoBbl TepMoauHAMMKHM. OCHOBHBIE TIOHSTHS W oOmpeneneHus. BHyTpeHHssIHEprus
cUCTeMbl. BHYTpeHHsIsl SHeprusi ujealbHOrO raza. PaboTta u Teruorta kak (Gopmbl mepenadu
SHeprum. TemmoeMKOCTh. YJielbHas TEIUIOEMKOCTh. YpaBHEHHE TerioBoro Oamanca. IlepBoe
Havauo TepMOAMHAMUKH. AnuabatHeiil mporecc. [Ipuniun aeiictBus termnooit Marmuabl. KIT]
TEIIOBOro  JBUrarens. Bropoe Hawamo TepMoauHaMHMKH. TepMoAMHAMUYecKas —IIKajia
TeMIiepaTyp. X010 1nabHbIeMallIuHbL. T ennoBbieBUraTe . OXpaHanpupoIbl.

CpoiicTtBa mapoB. lcnapenue u KoHAeHcauusa. HacwllieHHBI map W €ro CBOMCTBa.



AOcomoTHAs MU OTHOCUTENIbHAs BIAXHOCTh BO31ayxa. Touka pocwl. Kumenue. 3aBUCUMOCTD
TEMIIepaTypbl KHUIIEHUS OT JAaBiieHMs. lleperperslii map M €ro MCIOJB30BAaHUE B TEXHUKE.
CaoiicTBa xKuAKOCTeH. XapaKTEepUCTHKA KUJIKOTO COCTOSIHUS BeliecTBa. [loBepXHOCTHBINM
CJION HUJKOCTU. DHEPrus MOBEPXHOCTHOIO CJ0s. SIBJIEHUS HA I'PaHULE KMJIKOCTH CTBEPIBIM
TenoM. KanusuisipHele sBiaeHus.

CaoiicTBaTBepabIXTel. XapaKTePUCTUKATBEPI0OTOCOCTOSIHUABEIIECTBA. YIIPYTHE CBOMCTBA
TBepAbIX Ten. 3akoH ['yka. MexaHuueckue CBOMCTBAa TBEpIAbIX Tesl.  TerioBoe
pacuIMpeHUETBEPAbIXTENKUAKOCcTeN. [ [maBeHnenkprcramm3anys.

Jemoncmpayuu

JBmxkenne OpoyHOBCKHX dacTull. Juddy3us.

WN3menenue paBieHus ra3a C M3MEHEHMEM TEMIEpaTypbl IpU IOCTOSIHHOM OOBEME.
N3oTtepmuueckuii 1 n1300apHBII MPOIECCHI.

W3meHeHne BHYTpeHHEHl »HHEpPruM Tel IMpH COBEpLIEHHWH pabdoThl. Mojenu TemioBbIX
JIBUTATEJIEH.

Kunenue Boap! Ipu NOHWKEHHOM JaBieHuu. Ilcuxpomerp u rurpomerp.

SIBieHMs] MOBEPXHOCTHOTO HATSHKEHWS M cMmauuMBaHus. Kpucramibl, aMopdHbIE BeIlecTBa,
KUJKOKPHUCTAJUTMYECKHUE TEJA.

Jlabopamopnwie pabomot

N3mepenune BIaxHOCTH BO3/1yXa.

N3mepeHne noBEpXHOCTHOTO HATSKEHUS KUIKOCTH.
HabmonenuenpoueccakpucraumzanuulizyuenmeneopmanunpactsiKeHus.. N3yuenune
TEIJIOBOTO PACIIMPEHHUS] TBEPIBIXTEN.

N3ydeHnne ocoOeHHOCTEN TEJIOBOTO PaCIIUPEHHS BOIBL.

3. DJeKTpoauHAMMKA

JJleKTpUYeCKOoe ToJe. DJICKTPUUECKHE 3apsibl. 3aKOH COXpaHEHUs 3apsja. 3aKoH
Kynona. Dnekrpuueckoe mosie. HampsokeHHOCTH 3nekTpudeckoro mouis. [lpuHiun cymep-
no3unuu nosiei. Pabora cui snexkrpocrarudeckoro mosist. [lorenmnuan. Pa3HOCTh MOTEHIMATIOB.
OKBUIOTEHIMAIIbHBIE TOBEPXHOCTH. CBs3b MEXKy HANPSHKEHHOCTHIO M PA3HOCTHIO MMOTEHIUATIOB
ANEKTPUYECKOTO Mojs. JIMdIeKTpuku B anekTpudeckoM notie. [lonspuzanust AMAIEKTPUKOB.
[IpoBoguuku B anektpudeckom mnosie. KonpeHncaropsl. CoelMHEHHE KOHACHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOTO KOHIEHCATOpa. DHEPIHsl 3JEKTPUY €CKOTOIIOI.

3aKOHBINOCTOSTHHOT0TOKA. Y CJIOBHSI, HE0OX0 TUMBbIEUIIBO3HUKHOBEHHUSUIIOIEP KAHUS
anekTpudeckoro Toka. Cwia Toka HIUIOTHOCThTOKA.3akoHOMaisydactkanenu 0e3 DJIC.
3aBUCUMOCTD JJIEKTPUYECKOTO0 CONPOTUBIIEHUS OTMATepUasa,JIMHBIMIUIOMAIN [IONEPEYHOIO
CEYECHMS] IPOBOJHMKA. 3aBUCHUMOCTb 3JEKTPUYECKOTO  CONPOTUBIIEHHUS MPOBOJHUKOB
OTTEMIIEPATYPHI. DIEKTPOABUKYILAACUIANCTOYHUKATOKA. 3akoHOMa 1y MOJIHOU LEIN.
Coenunenve mpoBOoAHUKOB. CoelMHEHUE HMCTOYHUKOB DJEKTPUUECKON SHEpruu B OaTapero.
3akoH [xoyns— Jlenna. Pabota u MOIITHOCTB 3NIEKTPUYECKOro ToKa. TeraoBoe AeiicTBUeTOKa.

JiiekTpuyeckuidi TOK B mojynpoBogHukax.  CoOcTBeHHass  MPOBOJUMOCTH
MOJIYIPOBOAHUKOB. [101TyIIpoBOIHUKOBEIE TPUOOPEI.

MaruuTHOoenose. BeKTopuH1yKIMMMarHu THOT 0110151 J{elicTBUEMar HUTHOTOTI0JIsSIHA
MIPSIMOJIMHENHBIN TPOBOJHUK C TOKOM. 3akoH Amrepa. B3aumoneicTBueToKOB.MarHuTHBIN
noTok. PaGoTta mo mepeMmenieHHIO0 MPOBOJHMKA C TOKOM B MarHUTHOM rmone. [leiicTBue
MarHuTHOTO TOJiA Ha JBWKymMiics 3apsa. Cuna Jlopenua.OnpeaeneHueynenbHOro3apsia.
VYckopuTenu 3apsKEeHHBIXYaCTHUL.

JJIeKTPOMArHUTHAsi MHAYKIHUSA. DJIEKTPOMArHuTHas: UHAYKIUA. BuxpeBoe anekrpuyeckoe
nose. CaMOMHAYKIMS. DHEPTUsl MArHUTHOTO TOJIS.

Jemoncmpayuu

B3aumopeiictBue 3apspkeHHbIX Tenl. [IpoBoAHMKM B 3JeKTpudyeckoM Tmosie. [(uanekTpuku B
anekTpudeckom notie. KonaeHncatopsl.

TennoBoe eHCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHAs U TPUMECHAs TPOBOAMMOCTH TIOTYIPOBOTHUKOB. [10TympOBOAHUKOBBIN AUO.
Tpansucrop.

OmneIT Dpcrena.

B3aumopeiictBue MpOBOJAHUKOBCTOKAMU. OTKIOHEHHE BJIEKTPOHHOIO Iy4YKa MAarHUTHBIM



MoJIeM. DJIEeKTPOIBUTATEb.
DNEKTPOU3MEPUTENIbHBIE TPUOOPBI. DIEKTPOMArHUTHAsT UHAYKIIMS.
OmnsiTel Dapagnes.

3aBucumocts OJIC caMOMHAYKUMHM OT CKOPOCTM HW3MEHEHHUs CHJIbl TOKa U
UHJYKTHBHOCTUIIPOBOAHUKA.
PaGora anekrporeneparopa. Tpanchopmarop.
Jlabopamopnuwie pabomot
N3yuenue 3akoHa Oma Juid ydacTka LEIH, 0CIE0BAaTENbHOIO U MapajyieIbHOIO COEAUHEHUS
IIPOBOTHUKOB.
N3yuenue 3akona OmMa 1i1s oJIHOM 1enu. M3ydeHue siBieHust J1eKTpOMarHuTHOM HHIYKIINU.
OnpenenennexodpPpuineHTanone3Horo1eHCTBUAIIEKTPHUYECKOTOYAHHKA. Onpenenenne
TeMIIepaTypbl HUTH JaMIIbIHAKaJIUBaHUSI.
Onpenenenne 3/1C u BHyTpEeHHETO CONPOTUBIICHHS HCTOUHNKA HAIPSDKEHHUS.

4. KosneGaHus1 MBOJIHBI

Mexannueckue koJjedanus. KonebarenbHoe aBmxkeHue. ['apMoHWYecKHe KoJieOaHUSI.
CBoOosiHBIE MexaHMueckue KojebaHus. JInHelHbleMeXaHNYeCKHEeKOJIe0aTeIbHbIECHCTEMBI.
[IpeBpaimenne »sHepruu mpu  KoseOaTenbHOM  JBHKeHUH. (CBOOOIHBIE —3aTyxarolliue
MexaHn4yecKkuekosaeOanus. BoinyxaeHHbleMeXaHHUeCKUEeK0Ie0aH sl

YnpyrueBosHbl.llonepedHbIENTPO10IbHBIEBOIHBL. XapAKTEPUCTUKUBOJIHBL. Y pABHEHHE
mockoi Oerymieit BomHbL. MuTepdepennns BomH. [loHsTHe 0 mudpakmuu BoTH. 3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €r0 MPUMEHEHHUE.

DJIeKTpoMarHuTHbleKkoaedaHusi. CBoO0 1HbIedIeKTpoMarHuTHbiekosiebanus. [1pe-
BpallleHHE YHEPTUH B KOJeOaTeIbHOM KOHTYpe. 3aTyXalolue 31eKTPOMarHuTHbIE KOJeOaHus.
I'eneparop HE3aTyXarnux 3JIEKTPOMArHUTHBIX KoJieOaHMi. Brinyxaennsie
anekTpudeckuekoseoanus. [ lepemennpiiiTok. I 'enepaToprnepemennororoka. EMkocTHoe u
WHAYKTUBHOE COIPOTUBIIEHUSI TEPEMEHHOTO TOKa. 3akoHOMaMIA3JIeKTpUYECKONLIENH
nepeMeHHoro Toka. PaboTra uW MOIIHOCT, TMEpPEeMEHHOro Toka. [eHepaTtopsl ToKa.
Tpancpopmartopsl. Toku BbIcOKOW uacToThl. [lomydeHue, mepegada u pacmpeicsieHue
ANEKTPOIHEPTUH.

DJIeKTPOMATHUTHbIE BOJHBI. DJIEKTPOMAarHUTHOE II0Ji€é KaK OCOOBI BHUAMATEpHUHU.
DOneKTpoMarHuTHbIe BOJIHBI. BuOparop I'epma. OTKpBITBIH  KOJIEOATENbHBIA  KOHTYP.

N3obperenune paauo A. C. [ToroBbIM. [TonsiTre
opaaunocss3u. I [puMeHeHnesIeKTpPOMarHU THBIXBOJIH.
Jemoncmpayuu

CBO60I[HBIeI/IBI)IHY)KI[eHHBIeMexaHI/ILIeCKI/IeKOJ'Ie6aHI/I$I. Pe3onanc.

O6pa30BaHHe " paclipoCTPaAHCHUC YIIPYTUX BOJIH. YacToTa KoJIeOaHUH U BBICOTA TOHA 3BYKa.
CBO6OI[HBI€ QJICKTPOMAIrHUTHLIC KoJIeOaHusI. OcunnnorpaMMa IIEPEMECHHOI'O TOKA.
KOHHGHC&TOP B ICIIKM IECPEMECHHOI'O TOKaA.

Karymika WHJYKTUBHOCTH B LEITH MIEPEMEHHOTO TOKa.
Pe3onancBmocneoBaTeIbHOMIETUIIEPEMEHHOTOTOKA. N3nyuenune Hu pueM
3JIEKTPOMArHUTHBIXBOJIH.

Pagnocss3b.

Jlabopamopuwvie padbomoi

N3yueHne 3aBUCMMOCTH Mepuoja KojeOaHWd HUTAHOTO (MM HPYKUHHOTO) MasTHUKAOT
JUTUHBI HUTU (MJTM MacChITpy3a).
WHAyKTUBHBIE M1 EMKOCTHOE COTIPOTHBIICHUS B IIETIH IIEPEMEHHOTO TOKa

5. OnTuka

IIpupona ceera. CkopocTh paclpoCTpaHEHMs CBETA. 3aKOHbBI OTPAXKEHUS U MPETOMIICHUS
cseta. [lonHoe oTpaxkenue. JInnssl. ['na3 kak ontudeckas cucrema. Onrudeckue NpudopsbI.

BoanoBble cBoiicTBa cBera. Murepdepenuus cBera. KorepeHTHOCTb CBETOBBIXITYYEH.
Wntepdepeniust B TOHKMX IUleHKax. Ilomocel paBHO#M Tonmuubl. Kombsna HbroToHa.
Hcnonb3oBanue uuTepdepeHnn B HaykeuTexHuke./ludpakuusacsera.ludpaknusHamend B
napamenbHelx aydax. Judpaxnuonnas pemerka. Ilonstue o romorpaduu. [onspusanms
nornepeuHbix BOJIH. [lonspusanusa ceera. J[BoliHoe nydenpenomienue. Ionsgpounst. Jucnepeus



cBeta. Buapl criektpoB. CniekTpsl ucmyckanusi. CHeKTpbl HOTJIOMIEHHS. YIbTpaHoIeTOBOE U
uH(pakpacHoe u3nydenus. PenrrenoBckue ryun. VX mpupojia u CBOCTBA.

Jemoncmpayuu

3aKoHBI OTPaKEHUsI U IIpesioMiieHus cBeTa. [ojiHoe BHyTpeHHEee OTpakeHHE.

Onrtuyeckue npudopsl. MuTepdepennus ceera. Judpakuus cera.

[Tonspuzanus ceera.

[TonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tomy4yenue criekTpa ¢ TOMOIIBI0 AU(PaKIHOHHON pereTku. CIeKTPOCKOIL.

Jlabopamopnuwie pabomut

W3ydyeHue wu300paxeHUss MNpeAMETOB B TOHKOW JuH3e. M3ydeHue wuHTEepepeHIUN U
nrdpaxuy cBeTa.

I'pagyupoBka crieKTpocKona U onpeesIeHUe AINHbI BOJIHBI CIIEKTPAIbHBIX JTMHHM.

6. DJeMeHTHIKBAHTOBOH(U3UKH
KBanToBasionTuka.Ksantopasrunoresal lnanka. @otonsl. Buemnuii potosnexrpuueckuit
abdext. Buyrpennuit potordpdext. TunbidhoTosneMeHTOB.
®uznkaaroma.Pa3BUTHEB3IIISI0BHACTPOCHUEBEIIECTBA. 3aKOHOMEPHOCTUBATOMHBIX
CHeKTpax Bojopoaa. fAnepHas Moxenb aroma. Ombitel 3. Pesepdopna. Mogens artoma
Bojopoaa no H. bopy. KBanToBbIereHEPATOPHI.
duznkaaromHorosapa.EcrecTBeHHaspain0aKTUBHOCTb. 3aKOHPAMOAKTUBHOTOpaciajia.
CriocoObl HAOMIOACHUS M PETUCTPALIUU 3apsKeHHbIX yacTull. Dddext BaBunosa — Yepenkona.
Crpoenue atomHoro siapa. Jledekr macchl, SHEprusi CBA3M U yCTOMYMBOCTH aTOMHBIX SAEP.
Anepubie peakunu. VcKycCTBEHHas paanoOaKkTHUBHOCTh. JlemeHne Tspkenbix saep. Llennas
siepHas peakuus. Ymopasisemas UenHas peakuus. SnepHeii  peaktop. Ilo- sydeHue
PaaMOaKTUBHBIX HM30TONOB M HMX NPUMEHEHHE. buosjormyeckoe NEHCTBHE pagvo- aKTHUBHBIX
W3JTy4YECHHUI. DJIeMEHTapHbICYaCTHUIIbI.
Hemoncmpayuu
doTtorddexr.
JlunelyaThie CHEKTPHI Pa3IMYHBIX BeEmIeCTB. M3imydeHwe Jsiazepa (KBAaHTOBOTO T'e€HEPATOpa).
CUYeTUNKNOHU3UPYIOITUXU3ITYYEHU .

7. DBomouusBcenennoi

Crpoenue u paszButrue Bcesennoii. Hama 3Be3gnas cucrema — [amaktuka. [pyrue
rajaktukd. beckoneynocts Bcenennoi. Ilonatue o kocmosioruu. Pacmmpsiromasics
Bcenennas. Moaens ropsiueit Becenennoit. Ctpoenue v npoucxoxaeHue ['anakTuk.

IBosmonuszsesa.I'unorezanpouncxoxaeHuss CotHedHOcUCTEMBL. TepMOSICpHBIN CUHTES.
[Ipobnema TepmosinepHoit sSHepretuku. OHeprus ConHIAa W 3BE3A.  OJBOJIOLUS  3BE3I.
[Ipoucxoxnenue ConHEUHONCUCTEMBI.
Hemoncmpayuu
ConneyHas cuctemMa (MOJIETb).
dororpaduuIIaHeT,cieIaHHbIeCKOCMIYeCKUX30H10B. KapTta JlyHsl unnaHer.
Crpoenue u »BoIONMS BeeneHHoil.



1. IACIIOPT PABOYEHM NIPOI'PAMMBI YYEBHOI'O INPEIMETA
Duzuka

1.1. Ob61acTh NPpUMeEHEHUs] TPOrPaAMMbI
Pabouas mporpamMmma yueOHOTO mipeamera pa3padorana Ha ocHoBe DenepanbHOTO

rOCyJapCTBEHHOTO 00Pa30BaTEeILHOTO CTaHAApTa MO MPO(ECCHU CPETHETO
po¢eCCUOHATILHOTO 00pa30BaHUS:

35.01.11 « Macrep celbCKO-X0351iICTBEHHOI'0 POM3BOACTBA.»

1.2. MecTto mpeaMera B CTPYKTYpe OCHOBHOH NPOPecCHOHAIBHON 00pa3oBaTeIbHOM
NMPOrpaMMbl: MIPeMET BXOJAUT B 00111€00pa30BaTEIbHBIN ITUKIL.

1.3. Hesaun 1 3agaun npeaMera — TpeOOBaAHUSA K pPe3yJibTaTaM OCBOEHMS MpeaMeTa:
B pesynbrare ocBoeHUs mpeaMeTa 00yUYaroIIUics TOJDKEH 3HaTh U YMETh:
Mexanuka
IToHdaTHs: cucTemMa OTcueTa, JBHXKEHUE, YCKOPEHUE, MaTepuaibHasl TOUKa, IepeMEIIeHUE,
CHUJIBI.
3aKOHBI M TPUHIIMIBL: 3aKOHBI HBIOTOHA, MPUHIMI OTHOCUTENBHOCTH [ amuiies, 3aKoH
BCEMHUPHOTO TATOTEHHMS, 3aKOH ['yKa, 3aKOHBI COXPAHCHUS UMITYJIbCA U SHEPTUH.
[IpakTryeckoe TPUMEHEHHE: T0JIb30BAThCS CEKYHJIOMEPOM, YUTATh U CTPOUTH Tpaduku,
M300paXkaTh, CKJIAJAbIBATh U BHIYUTATh BEKTOPA.
Monekynapnaa gpusuka
IloHATHA: TEMJIOBOE NBMXEHUE YACTHUIL, MACChl U pa3Mepbl MOJEKYJ, MIACaJIbHBIN ras,
U30MPOIIECChl, OpOYHOBCKOE JBMKEHHUE, TeMIeparypa, HACBIIEHHBIM TMap, KUIICHUE,
BJIQXKHOCTh, KPUCTAINIMYECKHUE U aMOP(HBIE TeTa.
3akoHbl W OpuHLUMNBL: _OocHOBHOE YypaBHeHue MKT, ypaBHenue MenaeneeBa —
Knaiinepona, I u Il 3ak0oH TepMOagUHAMUKH.
[IpakTHyeckoe NOPUMEHEHHE: MCIOJIb30BAHUE KPUCTANIOB B TEXHUKE, TEIJIOBBIC
JBUTATENN, METOIbI TPOMUIAKTUKY C 3aTPSI3HEHUEM OKPY>KaIOIIEH CPEebl.
Inekmpoounamuxa
IloHATHA: PNEKTPUUYECKUI 3aps, JIEKTPUUECKOE M MATHUTHOE MOJIs, HANPSKEHHOCTD,
Pa3HOCTh MMOTEHIMAJIOB, HAIPSKEHHE, SJIEKTPOEMKOCTb, IUAJIEKTpUUYECKass MPOHUI[AEMOCTb,
ANEKTPOEMKOCTh, CTOpOoHHUE cuibl, D/C, momynpoBOAHUK. DJIEKTPOMAarHWTHAs WHIYKIIMS,
CaMOMHIYKIIMSI, MHIYKTUBHOCTh, CBOOOJHBIC W BBIHY)KIICHHBIE KOJeOaHUs, KoieOaTeabHBIHI
KOHTYp, TIEPEMEHHBIN TOK, PE30HAHC, dJIEKTPOMArHUTHAs BOJHA, MHTep(epeHnus, TudpaKims
U JUCIIEpCHUs CBETA.
3aKoHBl M NpUHNMOBL: 3aKOH KylloHa, 3akoH coXpaHEHHs 3apsja, OPUHIUI
Cynepno3uiuu, 3akoHbl OMa. 3aKOH AJIEKTPOMArHUTHON MHIYKIMH, MpaBwio JIeH1a, 3aKOHbI
OTpPa)KEHHUSI ¥ IPEJIOMJICHUS CBETA, CBSI3b MACChl U YHEPTUHU.
[IpakTHyeckoe NPUMEHEHHUE: TMOJIb30BATHCS AIEKTPOU3MEPUTENBHBIMU TPUOOpaMH,
YCTPOMCTBO MOJYIIPOBOAHUKOB, COOUPATh JIEKTPUUECKUE LEIH.
I'enepatop, cxema paanoresneOHHON CBSI3U, MOJHOE OTPAKECHUE.
Yyaniuecs 10KHBL YMETh:
- N3mepsaTh cumy TOKa U HaMpsiKEHUE B LEMAX IEPEMEHHOTO TOKa.
- Ucnons3zoBath Tpanchopmatop.
- N3MepsaThs AMHy CBETOBOM BOJIHBL.




Keanmoesasa gpuszuka

HousaTus: GporoH, GpoTod3hPeKT, KOPIYCKYIIPHO — BOJIHOBOH Ayaliu3M, siA€pHas MOJIENb aTOMA,
AllepHasl peakuusi, YHEPrusl CBA3U, PaJMOAKTUBHBIN pacraj, LenHas peakuus, TepMOosIepHas

peaKkuunAa, 3JICMCHTAPHBIC YaCTHIIbI.

3aKkoHBl M TMPUHUMUIBL 3aKOHBI (orodddexrta, moctynaatsl bopa, 3aKOH pagMOAKTHBHOIO

pacmaja.

[IpakTuyeckoe MPUMEHEHUE: YCTPOMCTBO W MPUHUMUIN JEHUCTBUS (POTORJIEMEHTAa, MPUHIUI

CHEKTPaJIIbHOIO aHaJM3a, IPUHIUI padOThI AIEPHOTO pEeaKTopa.

Yuaniuecs M0KHBL YMETh: peliaTh 3a7a4d Ha IpUMEHEHHE (POpMYJI, CBA3BIBAIOIIUX SHEPTHUIO
U UMITyJIbC (DOTOHA C YaCTOTOM CBETOBOI BOJIHBI, BHIYUCIIATh KpacHyIo Tpanuily ¢poTtodddexra,

ONPENEIATh NPOAYKTHI IAEPHON pEAKIUN.
1.4 PexoMeHayeMoe KOJIMYECTBO YaCOB HAa OCBOCHHUE MPOrpaMMBbI NpeaMeTa:
MaKCHUMaJIbHOM yueOHO# Harpy3ku odyyaromerocs 277 4acoB, B TOM YHCIIE:
nexmus 100 yacos;
npakThdeckue 3aHATus 177 yacos.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA
2.1. O0bem yueOHOro npeamMera U BUAbI y4eOHOH padoThI

Bup yyeOHoM padoThI Oovem uacoe
yueOHAasi Harpy3Ka 277
B TOM YHCJIE:
KOHTPOJIbHBIC Pa0OTHI 30
Umoeosas ammecmayus 6 popme IK3amena

3. YCNOBUA PEATTM3ALNN NMPOITPAMMbI NMPEAMETA

3.1. Tpeb6oBaHusi K MUHUMAJILHOMY MATEePUAJIbHO-TEXHHYECKOMY 00ecredeHH 0
Peanuzanus nmporpaMmsel npeaMeTa TpeOyeT Halmuuus ydeOHoro kabuneta GU3UKH

QOoopyoosanue yuebnozo kabunema:

- IOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00yJatONIUXCsl.

- pabouee MECTO MPEmno/1aBaTels.

- KOMIUIEKT HATrJISITHBIX TTOCOOMIA.

Texnuueckue cpeocmea ooyuenus:

- ayJu0- U BUIEOCPE/ICTBA;

- KOMITBIOTEP C JUIICH3UOHHBIM MPOTPAMMHBIM 00€CTIeueHuEM
1 MyJTbTUMETUATIPOCKTOP.

3.2. HpopmaumoHHoe obecneveHne obyyeHns

Ilepeyenb pexoMeHayeMbIX y4eOHbIX H3AaHui, MHTepHeT-pecypcoB, TONOJTHHUTEIbHOH

JIATEPATYPhI
(CHOBHBIE UCTOYHUKU:

1. Jmutpuena B.®D. ®usuka aig npodeccuit u crennanibHOCTEN TEXHUUECKOTO MPOQUIIs:

y4eOHHK 7151 00pa30BaTEIbHBIX YUPEKACHUN HAYAIBbHOTO U CPEIHETO

npodeccroHanbHOTO 00pazoBanus. — M.: 3gaTenbckuii ieHTp «Akagemusi», 2017r.

2. ImutpueBa B.®. ®usuka mis npodeccuii U CeruanbHOCTEH TEXHIIECKOTO
npoduis. CoopHuk 3anau. M.: U3natenbckuil eHTp «Axagemusi», 2019r.



JIOIIOTHUTEILHEIC UICTOYHUKMU

1. I1.1.Camoiinenko .EcrectBo3nanue. ®uzuka. COopHuk 3anau. — M.: Mznarensckuit ieHTp

«Axagemusi», 2018r.

2.A.I1. Coopnuk 3amau no gusuke 10 — 11 xknacc. — M.: Jlpoda
HNuTepHeT-pecypenl:

1.

ok ow

Cranaapr ¢pusznyeckoro oopasoBanus B cpeaHeil mkosae. O630p MIKOJIbHBIX TPOTPaMM U
y4eOHMKOB. Marepuansl 10 (U3UKE U METOIUKE TMPEMOJABaHUs IS YUUTCICH.
DK3aMEHAIMOHHBIC BOMPOCHI, KOHCIEKTBI, TECTHI Ui Yy4Yalluxcs. Pacmucanue paboThI
MeTouueckoro kabunera. HoBoctu Hayku. http://www.edu.delfa.net/

AHUMAINH (PU3HYECKHUX NPOLECCOB.

I'azera «1 ceHTAOPA»: MaTepuaJabl 10 pusuKe.

http://archive.1september.ru/fiz

http://class-fizika.narod.ru/ - caiit "Knaccuas ¢pusnka"

KBaHT: HayuHO-TIOMYJIAPHBIN (PU3NKO-MaTeMaTHYecKuil sxypHan http://kvant. mccme.ru

4. KOHTPOIJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA MNMPEOMETA

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eOHOro npegMeTa OCYLIECTBNSETCS
npenoaaBaTenieM B MNpoLecce NPoBeAeHUs MpakTU4eckux paboT, TecTUpoBaHUA, a

TakKXKe BbIMNOJIHEHUNA O6y‘-laPOLLI,VIMI/ICFI nHaOnBMAyarbHbIX 3agaHun.

Pe3ysibTaThl 00y4YeHus

q)OpMLl N METOAblI KOHTPOJISI U OLICHKHU PE3yJibTaTOB

(ocBOEHHBIE YMeHHSsl, YCBOEHHbIE 3HAHHA) o0y4eHust

MexaHuka

Honatus: cucremMa oOTcyera, MABIDKEHHE, | TeKymuii KOHTpOIb B BHJE YCTHBIX OINPOCOB, MHHH-
YCKOpEHHE, MaTepualibHas TOYKa, IepeMEIlICHHe, | TeCTOB, (PU3NYECKUX JAUKTAHTOB.
CHUJIBI.

3akoHBI M TpHHIOUOBL: 3akoHBl Heiotona, | KonTponb B BHIC CaMOCTOSITENIBHBIX  PaboT,
NPUHIUI ~ OTHOCHTENbHOCTH [ ammes, 3aKOH | KOHTPOJBHBIX paboOT
BCEMHUpPHOTO TATOTeHHs, 3akoH ['yka, 3aKOHBI
COXpaHEeHHs UMITYJIbCa M SHEPTUH.

[pakTuyeckoe npyMeHEHUe: MONb30BaThecsl | KOHTpOIb B BUIE NPAKTHYECKUX padoT.
CeKYH/IOMEpOM, 4YUTaTh U CTPOUTh TIpaduKy,

I/I306pa)KaTB, CKJIaJAbIBATh M BBIYMUTATh BEKTOpA.

MounexkyaspHas ¢pusnka

IMoHSTHSA: TEIJIOBOE ABMKCHUE YAaCTHIL, MACCHI U
pa3Mepbl MOJEKYN, HACaIbHBIA ra3, H30MpPOLECCHI,
OpOYHOBCKOE IBWKCHHE, TeMIIEpaTypa, HACHIICHHbII
map, KHUIICHHWE, BI&)XHOCTh, KPHCTAUTHYECKHE H
amop(HbIe Tena.

Tekyluii KOHTPOJIb B BHJIE YCTHBIX ONPOCOB, MHHH-
TECTOB, PU3UIECKUX TUKTAHTOB.

3aKOHBl M OPUHIMIBL OCHOBHOE YpaBHEHHE
MKT, ypaBuenue MengaeneeBa — Kunaiinepona, [ u II
3aKOH TEPMOIMHAMHKH.

KoHTponb B BHIE CaMOCTOATEIBHBIX U KOHTPOJBHBIX
pabor.

[IpakTHyeckoe NpUMEHEHHE: WCIOJIb30BAHUE
KPHUCTAJUIOB B TEXHUKE, TETJIOBBIC IBUTATENH, METOIbI
MIPO(MIIAKTHKHY C 3arpI3HEHNEM OKPY)KaIOIIEH Cpepl.

Kontpons Ham TBOpUecKoil pabOTON ydammxcs II0
CO3JTAaHMIO MTPOEKTOB, COOOIIEHMH 1 pedepaTos..

DJIeKTPOAMHAMHUKA



http://www.edu.delfa.net/
http://archive.1september.ru/fiz
http://class-fizika.narod.ru/
http://kvant.mccme.ru/

TlousTHS: BHGK’I‘pI/I‘lGCKI/Iﬁ 3apsaa, JICKTPUICCKOC
U MArduTHOC TII0JIS, HAIPS)KCHHOCTb, PA3HOCTH

MOTEHIINAJIOB, HaNpsOKEHUE, 3JEKTPOEMKOCTb,
JUDJIEKTPUYECKast MPOHULIAEMOCTb, 3JIEKTPOEMKOCTD,
CTOPOHHHUE CUUIBL, SNC, HIOJIYIIPOBOIHUK.
OJNeKTpOMarHuTHas ~ MHAYKLUS,  CaMOMHOYKIUS,

WHIYKTUBHOCTb, CBOOOJHBIE W  BBIHY)KICHHBIE
KoneOaHus, KoJeOaTenbHBIH KOHTYp, I€PEMEHHBIN
TOK, pE30HaHC, 3JIEKTPOMAarHUTHAS BOJIHA,
uHTepdepeHnuus, TudpaKuus U TUCIIEpCHs CBETa.

TCKyHII/Iﬁ KOHTPOJIb B BHUAC YCTHBIX OIPOCOB, MUHU-
TECTOB, (1)PI3PI‘IGCKPIX JUKTAaHTOB

3aKkoHBI M NpUHIMOBL: 3akoH KynoHa, 3akoH
COXpaHEeHHMs1 3apsijia, IPUHIHI CYNEPIIO3ULINH, 3aKOHBI
OmMa. 3aKkoH 3JE€KTPOMAarHUTHON HMHAYKIMH, MPaBUIO
JleHna, 3aKOHBI OTPa)KCHUS U MPEIOMIIEHHSA CBETa,
CBSI3b MACChl M DHEPIUH.

KoHTponb B BHIE CaMOCTOSTENbHBIX W KOHTPOJBHBIX
pabor.

[pakTryeckoe NpUMEHEHHE. IMONb30BATHCS
JJIEKTPOU3MEPUTENILHBIMH  IPUOOPAMH, YCTPOUCTBO
MOJTYTIPOBOHUKOB, COOUPATH IEKTPUUECKHE TIETTH.
I'enepatop, cxema pajauOTENeOHHON CBSI3H, MOITHOE
OTpaKeHHe.

Yuariuecs I0/KHBL YMETh:
- W3MepaTh CUly TOKA M HANpsDKEHUE B
LIEMAX MEPEMEHHOTO TOKA.
- Hcnons30Bath Tpanchopmartop.

- M3mepATh NIMHY CBETOBOW BOJIHBI.

KOHTpOJ’IL Hax HpaKTH‘{eCKOﬁ JACATCIIBHOCTBIO YUallluXCA

KBantoBasi pusuka

[onsatus: ¢oron, dorodrddekr, KopmycKymspHO —
BOJIHOBOH Ayanu3M, sAepHas MOJENb aToMa, saepHast
peakuusi, SHeprusl CBsI3M, PaIUOaKTUBHBIA pacraj,
LeTHas peaxius, TepMosaepHast peakius,
9JIEMEHTAPHBIE YaCTUIIBL.

Tekyluii KOHTPOJIb B BHJE YCTHBIX OINPOCOB, MHHH-
TECTOB, (PM3MYECKUX TUKTAHTOB

3akoHBI W NPHHIMIOBL  3aKoHBI  (orodddekra,
noctyaatel bopa, 3aK0H paroakTHBHOIO pacmajia.

KoHTponb B BHIE CaMOCTOSTENBHBIX W KOHTPOJIBHBIX
pabor.

IIpakTuyeckoe NPUMEHEHHUE: YCTPOMCTBO U IPHUHLIUIL
nedcTBug  (oTodIeMEeHTa, NPHUHIMI CHEKTPAIbHOTO
aHaJM3a, IPUHIUI PaboTH SAEPHOTO PEaKTopa.
Yuamuecs JAOMKHBL _YMETh: pellaTh 3aJadyd  Ha
NpUMeHeHHe (OPMYIN, CBS3BIBAIOLIMX OJHEPTHI0 H
UMIyJIbC (OTOHA C YACTOTOH CBETOBOW BOJIHBI,
BBIUHCIIATh  KpacHylo  rpanuity  ¢orodddekra,
OIIPEIEIIATh POAYKTHI AAEPHOMN peakiyu.

KoHTposb 3a npakTudeckoi paboTon ydarmxcs.




HauMeHoBaHMe pa3aesioB U TeM

Conep:kanue yueOHOro MaTepuaJa.

O0neM yacoB

BBenenne

®u3uka —Hayka o npupoje. EcTecTBeHHOHay4YHBIM METOJI IIO3HAHMUS, €r0
BO3MOJKHOCTH U TPAHMIIBI TPUMEHUMOCTH .MojenpoBanne GU3NIECKUX
SBJICHUW U MPOLECCOB . POJIb 3KCIIEpUMEHTA U TEOPUU B MPOLIECCE
Mo3HaHus Npupoipl. Dusnyeckue 3akoHbl. OCHOBHBIE 3JIEMEHTHI
(u3nyecKkoil KapTUHbBI MHpa

Pa3znea 1.
Mexanuka

26

Temal.l Kunemaruka

ROoo~NoG~WNE

0.

MexaHn4eckoe JBHKEHHUE.

[Tepemenienue , myTh, CKOPOCTh, TPACKTOPHUSI.
PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHUE.
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE.
CBo0OogHOE TasieHue.

JIBukeHue Tena, OpoIIeHHOTO MO/ YTJIOM K TOPU30HTY.
PaBHOMEpHOE NBUXKEHNE IO OKPYKHOCTH.

CBs3b MEXTY YIJIOBOW U JIMHEHHON CKOPOCTSAMHM.
KonTpoabHbie padoThl

Ne-1 Mexanuueckoe ABUKEHUE TEIA

10

Tema 1.2 JIluHamMuka

=

no

©wooN Uk W

Conep:xanue y4e0OHOro MmaTepuaJja
OcHOBHOE yTBEpKJACHUE MeXaHUKHU. | 3akoH HbroToHa.
23akoH HproToHa . CBs3b MEXKIy yCKOpEHUEM U cuiioii . Macca.3
3akoH HeroTona. EnuHUIIBI MacChl U CUIIBI.
CHJbl BCEMHPHOTO TATOTECHHSI. 3aKOH BCEMHPHOTO TATOTCHHUS.
Ikocmuyeckas ckopocThb. Cuia TsbkecT u Bec. HeBecomMocCTb.
Cuna ynpyrocryu .
Cunsl TpeHuUs.
Nmmynsc MaTepuanbHON TOUKH. 3aKOH COXPAHEHUS UMITYIbCA.
PeakTuBHOE IBIKEHUE.
Pa6ota cuiel. PaboTa CHIIBI TSKECTH.

10. MomHOCTh . DHEprusl.
11. PaGoTa cujbl ypyrocTu.

16




12. 3akoH coXpaHEHUS SHEPTUH.

13. IlpumeHeHne 3aKOHOB COXPAHEHUS JHEPTUU U UMITYJIbCA.
KonTposabHbie padoThl

14. Ne2 3axon Hprotona . Cuiibl.

15. Ne3 3akoH coxpaHeHHUs.

Pa3nen 2. Monekyasipuasi puszuka u
TepMOANHAMMKA.

Tema2.1 OcuoBpl MKT

Coneprxxanue y4eOHOro Marepuaja
1.OcnoBubie monoxxenuss MKT. Pazmepsr Mmosnekyit.
2.Macca mouexyn . KonraecTBo BemecTsa.
3. BpoyHOBCKOE IBUKEHUE .
4. Uneanwyerii raz B MKT.
5. OcnoBHoe ypaBHenne MKT.
6. [Ipumenenne ocHoBHOTO ypaBHeHUss MKT k pemennro 3agad.
7. Temnepatypa u TemjaoBoe paBHOBecHe. OnpeaesieHne TeMIEPaTyphl.
8. AGcourroTHas TeMIiepaTypa.
9. 3mepeHune CKopocTeld MOJIEKYJ rasa.
10. YpaBHEeHHE COCTOSIHUS UIEATBLHOIO rasa .
11.I"a30BbIE 3aKOHBI.

KonTpoasHasi padora

No4 Macca mosiekyn . KonndecTBa BemiecTsa.
No5 OcnoBnoe ypaBuenue MKT.
No6 T"az0BbI€ 3aKOHBI.

34
14

Tema 2.2 ArperatHbie COCTOSHUS
BellecTBa

Conep:xxanue ydue0OHOro MmaTepuaJja

1. Cunbl B3aumozeiicTBus Mosekyi. OObsICHEHUE arperaTHbIX
COCTOSIHUH BEILECTBA HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX
MIPE/ICTABICHUN.

2. HacpllieHHbIe M HEHACBIIIEHHbIE Tapbl. 3ABUCMOCTb JJaBJICHUS

HaCBILIEHHOT'O Napa OT TeMieparypsl. Kunenue.

BnaxxHocTh BO31YyXA.

Cuna noBepXHOCTHOTO HaTsHKeHMsI. KannuisipHOCTS.

Monens cTpoenus TBepabix Tena.Kpucramueckue u amopdHbie

Tena.

6. Mexanuueckue cBoicTBa TBepabIX Tei. Jedhopmanus. Momayns
IOHra.

ok w




KonTtpoabnas padora
Ne7 Bnaxnocts Bo3ayxa. Monyns FOHra

Tema2.3 OcHOBBI TePMOIMHAMHMKH

Conepkanue yueOHOTo MaTepuasa
1.BuyTpenHsis sHeprus.
2. PabGota B TepMOIHAMUKE.
3 KosnuecTBa TEIOTHI.
4.YpaBHeHuUE TEIJIOBOro OanaHca.
5. 1 3akoH TepMOIMHAMUKHU.
6. [lpumenenne 1 3aKoHA TEPMOJUHAMUKH K PA3JIMUHBIM IIPOLIECCAM.
7. KI1J] TenoBbIx ABuraTenen. MaeanpbHas TenaoBas MalllHa.
8. BuJbI TEMJIOBBIX IBUTATENEH U UX IPUMEHEHHE.

KonrtpoabHnas padora

Ne8 OcCHOBBI TEpMOIMHAMUKH.

13

Paznen 3. DiekTpoamHaMuka

142

Tema 3.1JiekTpocTaTHKA.

Cooeporcanue yueonozo mamepuana.
1.OnexTpudeckuil 3aps1 ¥ SIEMEHTHI YaCTHLIbl. DJIEKTPU3ALMS TeJL.3aKOH
COXpaHEHHs 3apsaa
2. 3axkoH Kynona .

3. DnekTpudeckoe nojie. HanpsskeHHOCTh 3IeKTpudecKoro noJjs. [punmmn
CYIEPIO3UIIH MOJICH.
4. TIpoBOIHUKHY U IUAJIEKTPUKU B DJICKTPUUYECKOM IOJIE.
5. PaboTa cuit 3eKTpU4ecKoro MoJis Mo MepeMeleHUIO 3apsiia.
6. [loreniman. Pa3sHOCTh HOTEHIINAIOB.
7. CBsi3b M@X]1y HAMPSHKEHHOCTHIO AIIEKTPUUECKOTO TOJI U Pa3HOCTh
MOTEHIMAJIOB.
8. DnexrpoeMkocTs . KoHneHcaTopsl.
9. DHeprus 3apsHKEHHOr0 KOHAEHCATOpa.
KonTposbnas paéora
NeQ DnexrpocraTuka.

10




Tema 3.2. diekTpryeckuii TOK.

Cooeporcanue yueonozo mamepuana.
Dnekrpuyeckui Tok. Cuiia Toka.
Conpotusienue. 3akoH OMa AJ1s ydacTKa IelH.

Pazmmunnie KOM6I/IHaHI/II/I MOAKJIFOUYCHUS TPOBOJHUKOB.
Pacuer sanekTpuyeckoii nenu.

ogakrwdpE

IJIOLIAIM MTOTIEPEYHOTO CEYECHHUS.

7. PaboTa ¥ MOIITHOCTH MOCTOSIHHOTO TOKA.

8. DJIC. 3akon Oma Jij1s1 TIOJIHOM IISIH.

9. DneKTpuYecKHid TOK Pa3INYHbIX Cpe/Iax.

10. CBepX1pOBOTHUKH.

11. [NonynpoBoanukw. [1onynpoBoAHUKOBBIE TPUOOPBHI.
12. DnexTpudecKuii TOK KUAKOCTIX. DICKTPOJIHUTHI.

13. DnexTpuvecKuii TOK B ra3ax.

14. DnexTpuvecKuii TOK B BAKyyMe.

15

IlocnegoBaTenpHOE U napajjiCJbHOC COCAUHCHUC ITPOBOAHHUKOB.

3aBUCHMOCTD COIMPOTUBJICHHUA ITPOBOJHUKA OT MaTc€pualia, JJINHBI 1

14

Koumponvnasa paboma:
Ne10. 3ak0HBI MOCTOSTHHOT'O TOKA

Tema 3.3.MaruurtHoe 1moJie

Cooeporcanue yueonozo mamepuana.
1.MaruuTtHOE 1ojie. MarHuTHOE I0JIe 3EeMITH.
2.B3auMoeiicTBrE TOKOB.
3..Bektop MarHUTHON MHIYKIUU.

4. Cuna Amrnepa. [Ipumenenue 3akona Amrepa.
5..Cuna Jlopeniia.
6..MarauTtHele CBOIICTBA BEIIECTBA

14

Konmponsnas paboma
Nell. MaruutHOE moJe.

Tema 3.4. DileKTpOMarHuTHas
UHIYKIHUS.

Cooeporcanue yueonozo mamepuana
1.OTKpBITHE YNMEKTPOMArHUTHON UHITYKIIUH.

13




2.MaruuThsiii motok. [Ipasuso Jlenna.

3. 3akoH 3.M.1. DJIC B IBIKYIIUXCS IPOBOAHUKAX.
4. Camounnykuys. IHyKTUBHOCTb.

5.2Heprusi MarHUTHOT'O TIOJISI TOKA.

6. DJIeKTpOMarHUTHOE TI0JIe

Konmponovnaa paboma
Nel2 mo teme:. DnekTpoMarHuTHAs! UHTyKITHSL.

Tema 3.5. MexanuueckKue
KoJIe0aHus

Cooeporcanue yueonozo mamepuana
1.Mexannyeckue KoJeOaHus.
2. MaremMaTU4eCKHil MasTHUK.
3.AMmuaTya, TEPUOT U 9acTOTa KOJIeOaHMiA.
4.T'apmonnyeckue kojedanus. Paza KosieOaHHi.
5. IIpeBparienue 3HEPTUU TIPH KOJICOATETHHOM JIBUKCHUH.
6. Beinyxaennsie konebanus. Pe3onanc.

14

Konmponsnas paboma
Nel3. Mexanndeckue KoeOaHusl.

Tema 3.6.9s1eKTPOMArHUTHbIE
KOJICOAHM S

Cooepircanue yueonozo mamepuana
1.CB0GO1HBIE 3NIEeKTpOMarHUTHbIEC KoJiebaHust KosebaTeabHbIil KOHTYP.
2.IlepeMeHHBIN ANEKTPUUECKUHN TOK.
3.AKTUBHO€ CONIPOTHUBIICHHUE.
4. KonneHcarop B 11eTd IEPEMEHHOTO TOKA.
5.Karymika B ienu nepeMeHHOro ToKa.
6.I'enepatop Ha TpaH3uCTOpe. ABTOKOJIEOAHUSI.
7. Tpancdopmartopsl.
8. [lonydyenue, nepenaya v pacrpeesieHe SHEPruu.

18

Konmponsnas paooma
Nel4 DnexTpomMarHuTHbIE KOJIEOAHNUS.




Tema 3. 7.Mexanundeckue u
3JIEKTPOMATHUTHBIE BOJIHBI.

Cooeporcanue yueonozo mamepuana
1.Mexanuueckue BOJIHBI. J[I1MHA ¥ CKOPOCTH BOJIHBI.
2. 3ByKOBBI€ BOJIHBI.
3. [IpumeHeHne 3ByKOBBIX BOJIH. DXOJIOKAIHSI.

4.9neKTpoMarHuTHbIC BOJIHBL. CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH.

5.IIpuHnmns! pagrocBs3u. Moayisanus U 1eTEKTUPOBAHUE.

6.CBoiicTBa 371€KTPOMarHUTHBIX BOJIH PacnipocTpaneHue paJuoBOJIH.

7. Pagnonokanusa. TenesuaeHue.

16

Konmponvnasa paooma: 2
Nel5. KonebGanust 1 BOJHBI
Tema 3.8.0nTuka Cooeporcanue yuedbnozo mamepuana 28
1.Caer Kak sneKrpomMarauTHasi BojHa. CKOpOCTh CBETa.
2. 3aKOHBI OTPAKEHUS U MPETIOMIICHUS CBETA.
3. IlosHOE BHYTPEHHEE OTPAKECHUE.
4. JIvm3el. [octpoenue n300pakeHus B TOHKUX JIH3aX.
5. ®opmyra TOHKOM JIMH3BI.
6.Jlucniepcus cBera.
7 MuTepdepenims ceera.
8. ndpakims ceera. JndpakimoHHas pereTka.
9. Ionspuzanysi cBera.
10. Buipl uzmydeHuid.
11. Bugp! ciektpoB. CrieKTpaibHbIN aHAIIH3.
12. VaptpaduomneroBoe, nHPpaKpacHOE H PEHTTEHOBCKOE M3TYUCHHUSL.
Konmponsnas paboma: 4
Nel6 I'eomeTpuueckas ontuka.
Nel7 BonHoBbIE CBOMCTBA CBETA.
Tema 3.9. DsiemeHTHI TEOPUN Cooeporcanue yueonozo mamepuana 8

OTHOCUTCJ/IbHOCTH.

1.Iloctynarsl TEOPUM OTHOCUTEBHOCTH.
2. OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTU
3.OcHOBHBIE CIIEACTBHS U3 OCTYJIATOB TEOPHU OTHOCHTEIBHOCTHL.




4. PeaTUBHACTCKAs MEXaHUKA.

Paznen 4. Ctpoenne aroma u
KBaHTOBas (pU3HKA

44

Tema 4.1. CTpoeHue aToma u
KBaHTOBas (pU3HKA

Cooeporcanue yueonozo mamepuana
1.®otoaddexr. Teopust hoTorddexra.
2. YpasHenue DiHrreiHa 115 otorddekra.
3.DOoTOHEI.
4. ITpumenenue oroaddekra.
5.JlaBnenue cBeta. Xummdeckoe aercTBue ceera. dotorpadus.
6.Ctpoenne aroma. OmbiTel Pesepdopma.
7..KBanToBble noctynarsl bopa. TpymaHoctu Teopun bopa.
8..JIazepsl.
9. EctecTBeHHas1 paIMOaKTUBHOCTb.

10.MeTop1 HAOMIOCHHS ¥ PETUCTPAIIMHN YIEMEHTAPHBIX YaCTHII,

11.PagroakTMBHBIE TPEBPAILICHHUSI.

12.3akoH pagrioakTBHOTO pacnana. [lepuon nmomypacnana.
13. M3otoribl. OTKpbITHE HEUTPOHA.

14. 51 nepHble critbl. DHEPrusi CBS3M aTOMHBIX SIEP.

15. 5 nepHbie peakuym.

16./lenenue sinep ypana. SAnepHbiii peakrop.

17. TepmosiiepHbIE PEaKIIUK.

18. SAnepHoe opyxue.

19. Iony4yeHue paAuoOaKTUBHBIX M30TOIIOB U UX IPUMEHEHHE.
20. bronornueckoe IEUCTBUE PAAMOAKTHUBHBIX U3ITyYECHUI.

44

Konmponvuan paboma
Nel8. ®otorpdexr.
Nel9. SAnepuele peakuun.

Pasnen S. Acrponomust

18

Tema 5.1. Acrponomust

Cooeporcanue yuednozo mamepuana

18




Nk~ WNE

Hama 3Be3anas cuctema — I amakTuka.
IloHsTHE O KOCMOJIOTHH.

CrpoeHue 1 MPOUCXOKIACHHUE TATIAKTHK.
Conneunast cucrema. [Ipoucxoxxaenue.
IInanersr CoMHEYHOM CHCTEMBI.
Cucrema 3ems-JIyHa.

OBoJIIOIH 3BE3]1.

Hcroprss KOCMOHABTUKH.

Konmponvuasa paboma
No20 ActpoHomusi.

Pazne 6. [loBropenue.

WoOoNOO~WDNE

Cooeporcanue yueobnozo mamepuana
Mexanndeckoe IBIKEHUE.

Junamuxka.

MosnekynspHO-KHHETHYECKas Teopust. TepMomHaMuKa.

DJEKTpOCTaTHKA.
DJNEeKTpOAMHAMUKA.
Onruka
KBanroBas (usuka.

SnepHas pusnka.
AcTpoHOMUSI.

H
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Jmumpuesa B. @. Ouzuka mias npodeccHii W CHenuanbHOCTEH TEXHMYECKOro MpoQwisi: y4eOHWK Uit 0O0pa3oBaTEeNbHBIX YUPEXKIEHHH cpem.npod.
obpazoBanus. — M., 2017.

JImumpuesa B. @. ®uzuka ans npodeccuil U cnenuanbHocTed Texuuueckoro npoduist. CoopHUK 3a1au: yueO.nmocodue it 00pa30BaTENIbHBIX YUPEKICHUM
cpen. mpod. obpazoBanus. — M., 2017.

JImumpuesa B. D, Bacunves JIL. . duznka JUTS npodeccuit u CHELUAaIbHOCTEN TEXHUYECKOTO
npoduis. KoHTpoasHpIeMaTepralibl: yued. mocoOusissyupesk aenuicpe. mpod.oopazoanus/ B.®. /Imutpuena,Jl.1.Bacunses. — M.,2017.

JImumpuesaB.®.OuzukaysnpodeccuitncnennaibHocTedTexunyeckoronpoduis.JIlaboparopHeiinpakTHKyM: yued.mocoous uistyapexaeHuicpe1.mpod.oopazo
Banus/B.®./Imutpuesa, A. B. Kopxxyes, O. B. Myprazuna. — M.,2017.

JImumpuesa B. @. ®uszuka s npodeccuil U CrenuaaIbHOCTeH TEXHUYECKOro MpO(MIIst: 3JIeKTPOHHBIN y4yed.-MeTOJ. KOMIUIEKC JUIsi 00pa3oBaTesIbHBIX
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2017.

JImumpuesa B. @. ®usuka s npodeccuii M CreNUaTbHOCTEH TEXHUYECKOTO MPO(HIISL: AMEKTPOHHOE Y4eOHOE u3aHue (MHTEPAKTUBHOE SJIEKTPOHHOE
MIPUIJIOKEHUE) I 00pa30BaTEIbHBIX YUPEKICHUM cpea.nmpod. oopazoBanus. — M., 2017.

s npernonaBareneit

Koncturynuus Poccuiickoii ®denepanuu (mpuHsTa BCEHAPOHBIM r0JIOCOBAaHUEM 12.12.1993)
(cygeToMnonpaBoK,BHECEHHBIX(Pe1epaTbHBIMUKOHCTUTYIIMOHHBIMI3aKOHaMu PDomonpaBkax kKonctutyuunP®o130.12.2008Ne6-DK3,0130.12.2008No7-

®K3)//C3PD. — 2009. — Ne 4. — Cr. 445.
denepanbHbIizakoH0T29.12.2012Ne273-D3(Bpen.peaepanbubix3akoHOBOT07.05.2013Ne 99-D3,
ot 07.06.2013 Ne 120-D3,

ot 02.07.2013 Ne 170-D3,

ot 23.07.2013 Ne 203-D3,

0125.11.2013Ne317-D3,

0103.02.2014Ne11-D3,

0103.02.2014Ne15-D3,

0105.05.2014, Ne 84-D3,

oT 27.05.2014 Ne 135-D3,

oT 04.06.2014 Ne 148-®3, ¢ u3Mm.,

BHeceHHbIMH DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-D3) «O06 obpazoBanuu B Poccuiickoit deneparum.

ITpuka3 MunucrepctBa oOpa3oBanus U Hayku P® «O06 yrBepxkjieHHH (pefepabHOro rocyJapCTBEHHOIO 00pa3oBaTEeNbHOIO CTaHAAPTa CPEeIHEro (IIOJHOTO)
obmiero oopazoBanus» (3apeructpupoBa B Muniocte P® 07.06.2012 Ne 24480).

ITpuka3 Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmenenuit B [Ipuka3 MunucrepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot
17.05.2012 Ne 413 “O0 yrBepkaeHuu ¢eaepalbHOr0 roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPEIHETO (TI0THOTO) 0011Iero 00pa3oBaHus .



[Tucemo /JlemaprameHTa rocyJapCTBEHHON TMOJUTHKH B cdepe MoArotoBku padboumx kaapoB u IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHamu 1o opraHu3anuy MOJTydeHHs CpeIHero o0Iero o0pa3oBaHus B Ipe/iesiax 0CBOCHUS 00pa30BaTeIbHBIX IPOTPaMM CPETHETO PO eCCHOHATBHOTO
oOpa3oBanus Ha 6aze OCHOBHOTO 00IIero oOpa3oBaHus ¢ ydeToM TpeOoBaHMi (eneparbHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB M MOIYy4aeMOi
npodeccur UK CIEUATBHOCTH CPeIHEro MpodeccruoHaabHOrooopazoBanus». denepanpabiii 3akoH oT 10.01.2002 No 7-@3 «O06 oxpaHe OKPYKAIOIICH CPEIIbI»
(B pex. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PD. — 2002. - Ne 2. — Cr. 133.

JImumpuesa B. @., Bacunves JI. M. ®uzuka g npodeccuid U CreHaIbHOCTEN TEXHUYECKOTO MPO(HIIL: METOIUYECKHE PEKOMEHIAlUN: METO/I.TIoco0une. —
M., 2010.

NHTtepHeT- pecypcebl

www.fcior.edu.ru (demepanbHbiil IeHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB).

www.dic.academic.ru(Axkagemuk. CIoBapu v SHIUKIOMEINHN ).
www.booksgid.com(BooksGid.DnexTponHasonommnoreka).

www.globalteka.ru(I'mo6anreka. ['moGansHast OHOIMOTEKA HAYIHBIX PECYPCOB).
www.window.edu.ru(Eannoe okHO 10cTymma K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru(JIydrast yaeOHasmureparypa).

www.school.edu.ru(Poccuiickuii o6pa3zoBarebHbIH moprai. JJocTymHOCTh, KauecTBO, 3 (HEKTHBHOCTS).
Www.ru/book(DnexTpoHHassOnOIHOTCUHAsICHCTEMA).
www.alleng.ru/edu/phys.htm(O6pa3oBarenbubiepecypesiinTepHeTa - Ou3HKa).
www.school-collection.edu.ru(E nunaskomieKuusaudpoBeIX00pa3oBaTeIbHBIXPECYPCOB).
https//fiz.1september.ru(yucono-merouueckas razeta«Ou3nKay).

www.n-t.ru/nl/fz(HobeneBckue maypearsl o (GU3MKE).
www.nuclphys.sinp.msu.ru(S1nepuaspusukaBuTepreTe).

www.college.ru/fizika(IToarotoBkakEI' D).

Www.Kvant.mccme.ru(HayuHo- Oy IspHbIN (BU3MKO-MaTeMaTHueckuii sypHait «KBant»). Www.yos.ru/natural-sciences/html (ectectBeHHO-HAYUHBIH KypHAT
st Moo IekH «I1yThB HAyKy»).
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