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INOACHUTEJIBHAA 3AIIMCKA

[TporpamMma o6meoOpa3oBaTenbHON yueOHON MUCIUIUTNHBI «DPU3MKa» MpelIHa3HaueHa s
u3ydeHus (UMK B NPOPECCHOHANBbHBIX  00pa30BaTENbHBIX  OPraHU3alUAX  CPEIHEro
npo(ecCHOHATLHOTO 00pa30BaHUs, PEATM3YIONUX O0pa30BaTEIbHYIO MPOTPAMMY CPEIHETO
oOmiero oOpa3oBaHUs B Mpeleiax OCBOEHHUS OCHOBHOM MpodeccnoHanbHOM 00pazoBaTeNbHON
nporpammel CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00mIero oOpa3oBaHWsI MPH IMOIATOTOBKE
CIICIIMATIUCTOB ~ cpeaHero 3BeHa mo  cnemuainbHocTH  13.02.02  TemmocHaOkeHue u
TEIIOTEXHUYECKOE 000PYAOBaHHE.

[Iporpamma pazpaborana Ha ocHOoBe TpeOoBanuii ®I'OC cpemnero obmiero oOpa3oBaHUs,
NPEIBSIBISEMBIX K CTPYKTYPE, COICPKAHUIO M pe3ylbTaTaM OCBOCHHS YUCOHOW JIMCIUTUIMHBI
«®Du3nKa», B COOTBETCTBUU ¢ PekoMeHanusMu MO OpraHu3aluy MOJyYeHUs CpelHero oOuiero
o0Opa3oBaHus B Mpejeniax OCBOCHHS 00pa30BaTENbHBIX MPOrPaMM CPEJHETo MPOogecCHOHATHLHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOro ooOmero ooOpasoBanus c yderoMm [IpumepHOil OCHOBHOI
o0pa3oBaTeNbHONW TMPOrpaMMBbl  CpeiHero odbmero o0pa3oBaHus, OJOOPEHHON pelIeHHeM
denepanbHOro yueOHO-METOINYECKOTr0 00bEeIMHEHUS M0 001IeMy 00pa3oBaHHIO (MPOTOKOI OT 28
utoHs 2016 r. Ne2/16-3), B 00beme 121 gacos.

Copepxanue mporpaMmbl «OU3MKay HAMPABICHO HA JOCTHKEHUE CIECAYIOIIUX Yyeell:

® OCBOCHHE 3HAHHIU O PYHIAMEHTAIBHBIX GU3NUYCCKUX 3aKOHAX W MPUHITUIIAX, JICKAIIUX B
OCHOBE COBpEMEHHOW (PM3MUECKON KapTHHBI MHUPa; Han00JIee BAKHBIX OTKPHITHSIX B
obnactu (hU3HMKH, OKA3aBIIUX OIMpeAeSIoiee BIUsIHNE Ha Pa3BUTHE TEXHUKH U
TEXHOJIOTUH; METOJaX HAYYHOTO IMO3HAHUS TIPUPO/IBI,

® OBJaJIeHUE YMEHUSMHU MTPOBOAUTH HAOIIOICHNS, TNIAHUPOBATH U BBIMOIHITH SKCIIEPUMEHTHI,
BBIJIBUTATh THITIOTE3bI H CTPOUTH MOJICITH, TPUMEHSTH MOJIYYCHHBIC 3HAHUS 110 PU3UKE JUIS
00BsICHEHHS pa3HOOOPa3HBIX (U3NYECKUX SBICHUHN U CBOWCTB BEIIECTB; MPAKTUYECKU
WCTOJIb30BaTh (PU3NUECKUE 3HAHUS; OLICHUBATH IOCTOBEPHOCTh
€CTECTBEHHO-HaYYHOU MH(OpMaIny;

e pa3BHUTHE NTO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
nporiecce MpruoOpeTeH s 3HAHUH U yMEHUH 110 (PU3HKE C UCTIONb30BaHUEM PA3INIHBIX
HMCTOYHUKOB MHGOPMAITUN B COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI;

e BOCNHUTAHHE YOSKJCHHOCTH B BO3MOXXHOCTH ITO3HAHHS 3aKOHOB ITPUPO/IBI, HCIIOIB30BAHHMS
TOCTIDKEHUH (PM3UKH Ha OJ1aro pa3BUTHUS YEJI0BEYECKON IMBIITH3AIMH; HEOOXOIUMOCTH
COTPYJIHUYECTBA B MPOIIECCE COBMECTHOTO BBITIOJIIHEHUS 3a]1a4, YBAKUTEIHHOTO OTHOILICHHS
K MHEHHIO OTIIOHEHTA TPH 00CYKJICHUH POOJIeM eCTEeCTBEHHO-HAYYHOTO CO/ICPIKaHUS;
TOTOBHOCTH K MOPAJIbHO-ITHUECKOH OILIEHKE UCIOb30BaHUs HAYYHBIX JOCTH)KCHUH,
YyBCTBAa OTBETCTBEHHOCTH 32 3aILUTY OKPYXKAIOIIEH CPE/IbI;

® WCIOJB30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUU JJI PEIIeHUs] TPAKTHUECKUX
3aJ]a4u TIOBCEAHEBHOM XU3HU, 00ecrieueHns 6e30MacHOCTH COOCTBEHHOM JKU3HH,
paMoHaATFHOTO PUPOIOTIONH30BAHUS 1 OXPAHBI OKPY)KAIOIIEH CpeIbl ¥ BO3MOKHOCTD
MIPUMEHEHUSI 3HAHUI TIPH PEIICHUH 3374, BOSHUKAIOIIUX B TOCIEIYIOMICH
npodeccnoHanbHOM e TENbHOCTH.

Bunbl KOHTpOJIA: TEKYIIUN, TPOMEKYTOUHBIN.

[IpennoururenbHbie (OPMBI OPTaHU3AIMH YIEOHOTO MPOIEcca: JIEKIINH, YPOKH-
MPAKTUKYMbI, KOMOMHUPOBAHHBIE YPOKU U UX COUCTAHUSI.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUTIIIAHBI «®U3UKA»

B ocHoBe yueOHON aucHMIUIMHBI «DHU3HKa» JIEKUT yCTAaHOBKA Ha (OPMHPOBAHUE Y
CTYJIEHTOB CHCTEMbI 0a30BbIX MOHATUN (PU3MKK W TMpPEACTaBICHHN O COBPEMEHHOH (u3uvecKon
KapTHHE MHUpa, a TaKkkKe BbIPAaOOTKA yMEHUH TNPUMEHATh (U3MYECKHe 3HaHMA, Kak B
npodeccuoHaNbHOM NesSTeIbHOCTH, TaK U JJISl PELICHUS )KU3HEHHBIX 3a/1a4.

MHorue noJjioXKeHHs, pa3BUBaeMble (U3NKOM, pacCMaTpUBAIOTCS KaKk OCHOBA CO3/aHUS U
WCIIOJIh30BaHUsS WH(OPMAIMOHHBIX W KOMMYHHKanMoHHBIX TexHojorui (MKT) — omnoro wus
Han0oJiee 3HAYMMBIX TEXHOJOTHYECKUX JOCTHKEHUH COBPEMEHHOM LIMBUIINA3AIHH.



®du3ukKa AaeT K104 K TOHUMAaHUI0 MHOTOUYUCIIEHHBIX SIBJICHUM U MIPOLIECCOB OKPYXKAIOILIErO
Mupa (B €CTECTBEHHO-HAYYHBIX 00JacTAX, COLUOJOTHUH, IKOHOMUKE, S3bIKE, JIUTEepaType u 1p.). B
¢uzuke GopMUPYIOTCSI MHOTHE BUABI JACSITEIBHOCTH, KOTOPBIE HMEIOT METalPeAMETHBIN XapakTep.
K HMM B mepBylo ouepenp OTHOCATCSA: MOJAETUPOBaHHWE OOBEKTOB U IPOILIECCOB, MPUMEHEHHUE
OCHOBHBIX METOJOB MO3HAHH, CHCTEMHO-UH(POPMALMOHHBIA aHaIn3, (GOpMyIUpOBaHHE TUIIOTE3,
aHaJIU3 U CHHTE3, CpaBHEHHUE, 0000I1IeHre, CHCTEMAaTU3allus, BbISBIICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBsI3eH, MOWCK AaHAJOroB, YIpaBJIeHHE OOBEKTaMHU M IpoleccaMu. VMIMEHHO 3Ta JMCUUIUIMHA
MO3BOJIIET MO3HAKOMHUTH CTYAEHTOB C HAYYHBIMH METOJAMHU TO3HAHMS, HAYYUTh HUX OTIMYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®u3uka UMeeT OYeHb OOJIBIIOE M BCEBO3PACTAIOIIEE YUCIO MEXAUCHUILIMHAPHBIX CBSI3EH,
IpUYEM Ha YPOBHE, KaK IMOHITMMHOIO anmapara, TaK M HMHCTPYMEHTapus U SBIsIETCA
METOJUCIUIUIMHOM, KOTOpasi MPeI0CTaBIIsAeT MEKIUCIUILUIMHAPHBIN A3BIK JJI1 OMUCAHUS HAyYHOU
KapTUHBI MUDA.

®dusuka SBISETCS CUCTEMOOOPa3yOIUM (HaKTOPOM JJIsi €CTECTBEHHO-HAYYHBIX Y4EOHBIX

MPEIMETOB, MOCKOIbKY (H3UYECKHE 3aKOHBI JIeKAT B OCHOBE COACP)KAHUS XUMHH,
Ouosnoruu, reorpa@uu, acTPOHOMHH M CIEUUAIbHBIX JUCHUIIINH (TEXHHYECKas MEXaHHKa,
AIIEKTPOTEXHUKA, IEKTPOHUKA U 1p.). YueOHas aucuuiiimHa «Pu3nkay co3/aeT YHHUBEPCAIbHYIO
0a3y U1 u3ydeHus: oOenpopecCHOHANBHBIX U CIICUANBHBIX TUCIUIUINH, 3aKIaabiBas QyHAaMEHT
JUISL TTOCJIEYIOIEro OOy4YeHHUs CTYIEHTOB.

[IpodunpHas cocraBnsmomas 001eodpa3oBaTeIbHON TUCHUILTUHBL «DuU3KKay peanusyercs
B COJCpXaHUM OOYyYEHHUs, KOJIMYECTBE YACOB, BBIJACIAEMBIX Ha H3YYEHHUE OTACIbHBIX TEM
pOrpaMMbl, TyOMHE MX OCBOEHHUS CTyJIEHTaMHU, 00beMe M XapakTepe MPaKTUYEeCKUX 3aHSATH,
BUJIaX BHEAYIUTOPHOM CaMOCTOSATENbHON PabOTHI CTYIEHTOB.

IIpu ocBoenun cneunansHocTedl CIIO TexHMueckoro mnpodmis HPoPecCHOHATBHOTO
oOpa3oBaHus (Qu3MKa u3ydaercss Oosee yriayOlIeHHO, Kak TpoduiabHas ydeOHas IUCIUIUIMHA,
YUUTHIBAIOMIAs CrIeNU(PHUKY OCBAaMBAEMBIX CIIEIUATIbLHOCTEH.

B conmepxxanum y4eOHOW AMCHMIUIMHBI «(pHU3UKa» TMPH TOATOTOBKE OOYYAIOMIMXCS TI0
cneruanbHocTH «13.02.02 TemnocHabxeHHe W TEIIOTEXHUYECKoe 000pyaoBaHuEe» MpOopUIbLHON
COCTaBJISIIOLIEH SIBISIIOTCS pa3zienbl «NEeKTpoAUHaMUKay, «MexaHukay, «MosekynspHas Qu3uka.
TepMoauHaMuKa», U 0COOEHHO TEMBbI HKOJIOTHYECKOT0 COJEp’KaHUs, NMPUCYTCTBYIOIIUX IOYTH B
KaXKIIOM paszere.

Teopernueckue cBeneHus MO (U3MKE JOMONHSAIOTCS JEMOHCTpPALMsIMU U Ja00paTOPHBIMU
paboramu.

[IpodwmibHas HampaBlE€HHOCTb OCYIIECTBIAETCS TakkKe MNYyTEM YBEJIMYEHUS 0NN
CaMOCTOSITENIbHON pabOThl CTYAEHTOB, Pa3IUYHBIX (QOpPM TBOpUECKOW paboOThl (HMOATOTOBKU U
3alIUThl pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaKHOCTh U 3HAYUMOCTh TEXHUYECKOTO MPOpuIIs
BbIOpaHHOW CHIEIUAIBHOCTH.

MECTO YYEBHOW JUCIIATIJIMHBLI B YYUEBHOM ILJIAHE

VYuebHast nuciumminHa «Ou3uKay SBISETCS YIeOHBIM IPEAMETOM 00s3aTeIbHON peAMETHON
obnactu "EcrectBennbie Hayku" ®I'OC cpennero obuiero oopazoBaHusl.

B mpodeccrnoHanbHBIX 00pa3oBaTEIbHBIX OPTraHU3ANMAX, PEATU3YIOIINX 00pa30oBaTeIbHYIO
nporpaMMmy cpesiHero oomiero oopaszoBanus B npeaenax ocsoeHuss OITOIT CIIO Ha 6a3e 0CHOBHOTO
obmrero oOpa3oBanus, yueOHas guciuiuimHa «Dus3ukay n3ydaercs: B 001eo0pa3oBaTeIbHOM IIUKIIE
yuebHoro mnana OITOIT CITO Ha 6a3e ocHOBHOTO 001ero 0Opa3oBaHusl C MOJTYYCHUEM CPEIHETOo
o6iero oopaszosanus (ITIICC3).

B yueOnpix mnanax [IICC3 yueOnas mucumruimHa «®Pu3uka» BXOAMT B COCTaB OOIMIMX
o011eo0pa3oBaTeabHbIX YUYE€OHBIX IUCHUIUIMH, (POpMHpYEMBbIX U3 00s3aTeNbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obuero odbpazosanus, s crnenuansHocTeit CIIO cooTBeTCTBYIOIIErO
npod st mpodheccuoHaILHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHH A YYEFHOW JUCIHUIIINHBI

OcBoeHue copepkanus y9eOHON TUCITUTITMHBI «DU3HKa» 00eCTIeYrBaAET JOCTHKECHUE
CTYJIEHTaMHU CIEAYIOIINX PE3yIbTaTOB:



® JIUYHOCHIHbBIX:

9YBCTBO TOPJIOCTH U YBAKEHUS K UCTOPUU M TOCTHIKEHUSIM OT€YECTBEHHON (PU3NYECKOM
HayKH; (PU3NYECKH TPAaMOTHOE TTOBEICHUE B TPOPECCHOHAILHON JEATEIHHOCTH U OBITY
npu o0palieHnu ¢ MpudopamMu 1 yCTpOCTBaMu;

TOTOBHOCTD K IPOJIOJKEHUIO 00pa30BaHMsI U MOBBIIICHHS KBATU(PUKAIUU B U30paHHOMN
npodecCuOHaNBHOM NeSTEIbHOCTH U 00BEKTUBHOE OCO3HAHHUE PO (PUBHUYECKUX
KOMIICTCHIIUM B 3TOM;

YMEHHE HCIOJIb30BATh JOCTUKEHHSI COBPEMEHHON (PM3UUECKOl HAyKU U (U3UUECKUX
TEXHOJIOTHH JIJIsl MOBBIIIEHUSI COOCTBEHHOTO UHTEIIEKTYaIbHOTO Pa3BUTHSI B
BBIOpaHHOM MTPO(HECCHOHATLHOMN IEATEIIHOCTH;

YMEHHE CaMOCTOSTEIbHO JOOBIBATH HOBBIE AJIs ce0s1 pU3NUYECKUE 3HAHUS, UCIIONb3YS
JUISL 5TOTO TOCTYIHbIE UCTOYHUKU UH(POPMAIUH;

YMEHHE BBICTPAaNBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHHUSI B KOMAH/IE [0 PEIICHUIO
0o0IIUX 3aJa4;

YMEHHE YIPaBISATh CBOCH MMO3HABATEIBHOMN JEATEIbHOCTHIO, TPOBOAUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAJIbHOTO Pa3BUTHS;

CIIOCOOHOCTH TIPOTHBOCTOSITH HJICOJIOTUN IKCTPEMHU3Ma, HAITMOHATTN3Ma, KceHO(oOuH,
JTUCKPUMHUHAIIMU 10 COIUAIIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM IPU3HAKAM
U IPYTUM HETaTUBHBIM COIMAIbHBIM SIBJIICHUSM

L4 Memanpedmemnblx:

UCIOJIb30BaHUE Pa3IMYHBIX BUJIOB [TO3HABATEIBHOM NESATEIbHOCTH ISl PELICHUS
bu3nueckux 3a/1a4, IPUMEHEHNE OCHOBHBIX METOJI0B IM03HaHUs (HaOI0AeHuS,
OIHCaHMsI, U3MEPEHUS], SKCIEPUMEHTA) JUIsl U3YUYEHUS Pa3IMUHBIX CTOPOH OKpY’Karollen
JIEHCTBUTEIIFHOCTH,

UCIIO0JIb30BaHUE OCHOBHBIX MHTEIIJIEKTYaJIbHBIX ONEpalii: TOCTAHOBKH 3aJauH,
(dbopMynHpoBaHUs TUIIOTE3, aHATIM3a U CUHTE3a, CPAaBHEHMs, 0000I1IeHuS,
CUCTEMAaTH3al1H, BBISIBJICHUS IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, I0MCKA aHAJIOT OB,
(bopMynHpOBaHUS BBIBOIOB /ISl U3YUEHUS PA3IMUHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBJIEHUH U MPOIIECCOB, C KOTOPHIMHM BO3HUKAET HEOOXOIMMOCTD CTAJIKUBAThHCS B
npodeccuoHaabHOM chepe;

YMEHHE F€HepUpOBATh UIEH U ONPEIENIATh CPEICTBA, HEOOXOANMBIE ISl UX
peanuzanuy;

YMEHHUE UCIOJIb30BaTh Pa3InYHbIE HCTOYHHUKH JUI MOJTy4YeHUs: GU3NIECKON
UH(pOpMalNH, OIIEHUBATh €€ JO0CTOBEPHOCTD;

YMEHHE aHAIM3UPOBATh U MPEACTABIATH HH(OPMAIIUIO B Pa3IMUHBIX BUAAX;

yMEeHUE MMyOJINYHO MPEICTABIATh PE3yIbTaThl COOCTBEHHOTO MCCIIEJOBAHUS, BECTH
JUCKYCCHH, JOCTYITHO M TApPMOHUYHO COYeTas cojiepkaHue U (OpMbl PeCTaBIIE MO
uH(pOopMaLnu;

®  npeomemHbvix:

c(OpPMHPOBAHHOCTh MPEACTABICHUH O POJIM U MeCTe (PU3UKH B COBPEMEHHOM HAayYHOMH
KapTHHE MHUpa; MOHUMaHue (prU3nUecKor CYIIHOCTH HabrogaeMbIx Bo BeenenHoi
ABJIEHUH, posii GU3UKH B POPMUPOBAHUH KPYrozopa U GyHKIMOHAIBEHOM rpaMOTHOCTH
YeJI0BEKa JJISl PeIICHUs PAKTHUYECKUX 3a/1a4;

BJIaJICHHE OCHOBOITOJIATAIONIINMH (PU3NIECKUMU TIOHSATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE MCIIOJIb30BaHNE (PH3HUECKOI TEPMUHOIOTHN U
CHUMBOJIMKH;

BJIaJICHHE OCHOBHBIMH METOJJAMH HAYYHOTO ITO3HAHWSI, UCTIONB3YEMBIMU B (PH3HKE:
HaOJIF0ICHHEM, OTIHCAaHNEM, H3MEPEHHEM, SKCTIEPHMEHTOM;

yMeHust 00pabaThiBaTh pe3ynbTaThl U3MEPEHUI, 00HAPYKUBATh 3aBUCUMOCTb MEXKILY
(GU3NIECKUMU BETMINHAMHE, OOBSICHITH TIOJTYYCHHBIC PE3YIIbTAThI U JIENIaTh BBIBOJIBI,
c(hOopMUPOBAHHOCTh YMEHUS periaTh GU3NIECKUE 3aa49H,

c(OpMHPOBAHHOCTh YMEHUS PUMEHSATH IOJTy4YEHHBIC 3HAHUS JJIs1 OOBSICHEHHSI YCIIOBHI
npoTekaHus GU3NUYECKUX SABICHUI B IpUpoe, MpodeccHoHaNbHOM chepe u At
HPUHATHS IPAKTUUECKUX PELICHUH B IOBCEIHEBHON KU3HHU;

c(hOpMUPOBAHHOCTH COOCTBEHHOM TO3UIIMH 110 OTHOIIEHUIO K (PU3MUECKOi



uH(pOpMaIINH, TTOTYyJaeMOU U3 Pa3HBIX UICTOYHHKOB.

B peamuzanmm  TpebGoBanuii DenepanbHBIX  TOCYIAPCTBEHHBIX  00pa30BaTEIbHBIX

CTaHJapTOB 00mero © TMPOPECCHOHATHHOTO O0pa30BaHHUS HEOOXOAWMO YYUTHIBATH Kak
dbopMUpOBaHNE YHUBEPCAIBHBIX YY€OHBIX NEHCTBHUI, TaK U OOIIMX W MPEIMETHBIX KOMIIETEHIUI
JUTSL TIOJTYYEHUSI JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB.
B mporpammy BEJIIOUEHO colepskaHme, HAIlpaBJIEHHOe Ha (DOPMUPOBAHUE Y CTYIEHTOB
001X KOMIIETEeHIINIM, HeoOxommMbIx 1y kadectBeHHoro ocsoeHuss OIIOII CIIO mHa
0ase OCHOBHOTO OOIIET0 00pPA30BAHUS C IIOJIYYEHHEM CpeIHero o0Iero o0pas3oBaHUS U
IPOTPaMMBl  IIOJITOTOBKU  CICIHAIUCTOB CPEAHEro 3BeHa 1Mo crnenuanbHocTtrnl3.02.02
TemnocHaOXkeHNE U TEIUIOTEXHUYECKOE 000PYIOBAHHE.

OK O01. BpiOupare cmocoObl pemeHus 3amad  npo(ecCHOHATBLHON JCSTEIBHOCTH,
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBsTh MOUCK, aHAJIW3 U HHTEPIIPETAIINI0 HHPOPMAIIMH, HEOOXOUMOM /ISt
BBITIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON JAeSTeIbHOCTH;

OK 03. IInmanupoBaTh U peaqnu30BbIBaTh COOCTBEHHOE MpO(eccroHATbHOE U JIMYHOCTHOE
pa3BUTHE;

OK 04. PabGortath B KOJUJIEKTHBE M KOMaHze, 3(P(EKTUBHO B3aMMOJCHCTBOBATH C
KOJUIETaMU, PYKOBOJICTBOM, KIIUEHTAMH;

OK 05. OcymiecTBasTh YCTHYIO M NMHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
S3BIKE C YYETOM OCOOCHHOCTEH COIMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IlposBasTh TrpakJaHCKO-TIATPUOTUYECKYIO TO3UIIMI0, JAEMOHCTPUPOBATH
OCO3HAHHOE TMOBE/ICHHE Ha OCHOBE TPAIUIIMOHHBIX 00IIEUEIOBEUECKUX [ICHHOCTEH;

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH CPe/Ibl, pecypcocOepesKeHuIo,
3¢ (HEKTHBHO JCHCTBOBAThH B YPE3BBIYANHBIX CUTYAIIUSX;

OK 09. Hcnomnp3oBaTh HWHGOPMAIIMOHHBIE TEXHOJOTHH B  MPOQEeCCHOHAIBHON
JesATEeIbHOCTH;

OK 10. Ilonb3oBatbcst mpodeccHOHANbHON TOKyMEHTAlMell Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.

COJIEP)KAHUE YYEBHOM JUCHUILIUHBI
Beenenue

®dusnka — (yHJaMEHTaJIbHAS HayKa O MPUPOJIE.

EcTtecTBeHHO-Hay4YHBI METOJ IMO3HAHMS, €r0 BO3MOXKHOCTH M T'PaHUIbl MPUMEHUMOCTH.
OKCIIEpUMEHT U TeOpHs B Ipoliecce MO3HAHUS MPUpobl. MoaenupoBaHue pU3NUECKUX SIBICHUH U
npoueccos. Poib skcniepuMeHTa U TEOPUH B MpoIiecce Mo3HaHus Tpupoabl. Puznueckas BEIUUYHUHA.
[Torpemnoctu n3MepeHuit puszndeckux BeauunH. Puszndeckre 3aKoHbl. ['paHUIBl TPUMEHUMOCTH
¢uznueckux 3akoHoB. [loHsTHE O U3MUecKON KapTMHE MHpa. 3HaueHUE (PU3UKU MPU OCBOCHHUH
npodeccuit CI1O u cneunansrocreit CIIO.

1. Mexanuka

Kunemarnka. Mexanuueckoe nsmxenue. llepememenue. Ilyts. Ckopocts. PaBHOMEpHOE
NPSMOJIMHEMHOE  JBH)KEHUE. YCKOpeHHe. PaBHOmepeMeHHOE MpsSMOJIMHENHOE JIBUJKEHHE.
CBobonHoe mazneHue. [IBikeHHe Tesa, OpOIIEHHOrOo MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE
JIBUJKEHHE 110 OKPYKHOCTH.

3akonbl MexaHuku Hprotona. IlepBbiil 3akon Heiorona. Cumna. Macca. Umnynsc. Bropoi
3ak0oH HproToHa. OCHOBHOW 3aKOH KJIACCMUECKOW IMHAMHUKH. Tpetuidl 3akoH HproToHa. 3akoH
BCEeMHpHOTO TaroteHus. I'paBuranmonnoe nosie. Cuna tshxectu. Bec. CiocoObl M3MEpeHUsT Macchl
Ten. Cuibl B MEXaHHUKE.

3aKOHBI COXPAHEHUs B MEXaHMKE. 3aKOH COXPaHEHUs UMIyJbca. PEakKTUBHOE IBUKEHUE.
Pabora cunbl. PabGora mnoreHuumanbHbIX cui. MomqHocTh. OHeprus. Kunetnueckas sHeprus.
[ToreHunanbHass 3HEprus. 3aKOH COXPAaHEHUs MEXaHW4YeCcKoW sHepruu. IlpumeHeHHe 3aKOHOB
COXPaHCHHS.

JlemoHCTpanuu

3aBUCHUMOCTb TPAEKTOPUHU OT BbIOOpA CUCTEMBI OTCUETA.
Bunbl MEXaHUYECKOTO ABUKECHUS.



3aBUCUMOCTb YCKOPEHMS T€JIa OT €r0 MACChl M CUJIBL, AEUCTBYIOIIEH Ha Teno. CloXKEHUE CUIL.
PaBeHCTBO M MNPOTUBOMOJIOKHOCTh HAMNPABICHUS CWJI JCUCTBUS M IPOTHUBOJECHCTBHUSL.
3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.
Cwuiibl TpeHusl.
HesecomocTs.
PeakTuBHOE ABMXKEHUE.
[lepexosa MOTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.
JlabopaTopHbIie paboThI
HccnenoBanue NBUKEHUS TEJA MO AEUCTBUEM ITOCTOSHHOM CUJIBL.
N3yuenune 3aKkoHa COXpaHEHUSI UMITYJIbCA.
CoxpaHeHne MEXaHUYECKON PHEPTUH NIPH IBUKEHUU TeJla MOJ] AEUCTBUEM CHUII TAXKECTH
U yIIPYTOCTH.
CpaBHenue paboThl CHIIBI C U3MEHEHHEM KMHETHYECKOW PHEPTUH Tea.
N3yuenne 0coOOEHHOCTEH CUIIBI TPEHHS (CKOJBKEHUS).

2. OCHOBBI MOJIEKYIAPHON (DM3UKU U TEPMOJMHAMHUKH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. MneanbHblil ra3. OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pa3mepsl M macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE
nswkenue. Juddysus. Cunpl M SHEprus MEXMOJEKYISIpPHOro B3auMoneucTBus. CTpoeHue
ra3o00pa3HbIX, KHIKAX W TBEpAbIX Tel. CKOPOCTH IBMKECHUS MOJEKYI U HX H3MEpEHHE.
WneanpHelii ras. JlaBienue raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUYECKON TEOPUU I'a30B.
Temnepatypa u ee wu3MepeHue. [a3oBbie 3aKOHBI. AOCONIOTHBIM HYJIb TEMIIEpPaTypHI.
TepMonuHaMuyecKas IIKalda TEMIEpAaTypbl. Y paBHEHUE COCTOSIHMS WJEalbHOro rasa. MossipHas
ra3oBasi IOCTOSTHHAs.

OcHoBbl TepMoauHamMuKu. OCHOBHBIE IOHATHS M OIpeaeiacHUs. BHyTpeHHsAs sHeprus
CHCTeMBbl. BHYTpeHHssi dHeprusi mieaqpHOro raza. Pabora m Temora kak (OpMBI Tepemayu
SHepruu. TemnoeMKocTb. YjenbHas TEMJIOEeMKOCTb. YpaBHEHHE TeruioBoro Oananca. Ilepsoe
Hayajo TepMoJIuHaMUKU. AnuabatHbiii nponecc. [IpuHiun nedictBus terioBod Mammubl. KITJ]
TEIUIOBOTO JABUrarens. Bropoe Havano tepmoauHaMuky. TepMoauHaMUUecKas IIKajla TEMIEPATYP.
XonoaunbHble MauHbL. Tennossle ABurateny. OxpaHa IpUpOJIbI.

CpoiictBa mapoB. Mcnapenue u konjeHcanus. HaceleHHbI map u ero cpoiictBa. AO-
COJIIOTHAsT W OTHOCHUTEIbHAs BIAXHOCTh BO3ayxa. Touka pocbl. Kunenwe. 3aBUCHUMOCTH
TEMIIEPATYPbI KUIIEHUS OT AaBiieHus. lleperpeTslii map U ero UCIojab30BaHUE B TEXHUKE.

CBoiicTBa XHAKOCTEH. XapaKTEepUCTUKA KUIKOTO COCTOSHHS BemiecTBa. [1oBepXHOCTHBIN
CJIOM JKUJKOCTH. DHEPrus MOBEPXHOCTHOTO CJIOA. SIBJIEHMS Ha IpaHMIE XXUIKOCTU C TBEPIBIM
tenoM. KanusuisipHsle siBiieHus.

CpolicTBa TBepAbIX TeJl. XapaKTEpUCTHKA TBEPAOTO COCTOSHHUS BEIIECTBA. YIIPyrue
cBOiicTBa TBepAbIX Ten. 3akoH ['yka. MexaHuueckue CBOICTBa TBEpABIX Tel. TerioBoe
paclIMpeHne TBEPABbIX TeN U XKUAKocTel. [laBnenne nu kpuctar3anus.

JlemoHCTpanuu

JIBr>xeHre OpOYHOBCKHMX YACTHIL.
Hudpodysus.
V3meHeHne naBneHHs ra3a ¢ U3MEHEHHEM TeMIIEpaTyphl IPU MOCTOSHHOM 00beMe.
N3orepmuueckuii 1 n1300apHBII MPOIECCHI.
V3MeHeHre BHYTPEHHEH SHEPTUH TeJl IPU COBEPILIEHUH PadOThI.
Moienn TenJIOBBIX IBUTATEIIEH.
Kunenue Bosibl Ipy NOHWKEHHOM JAaBJICHUN.
[IcuxpomeTtp n rurpomeTp.
SIBNEeHMsI TOBEPXHOCTHOTO HATSKEHUS M CMAuMBaHUS.
Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTAUINYECKUE Tea.
JIaGopatopHble paboThI
H3MepeHne BIaxXHOCTH BO3yXa.
N3mepenne NoBEpXHOCTHOIO HATSKCHUS KUIKOCTH.
Hab6mronenue mponecca kpucramuzanuu M3yuenue nedopmanuu pactsokenus. M3ydenne
TEIJIOBOI'0 PACIIUPEHUS TBEPABIX TEIL.
N3yuenne ocoOOCHHOCTEH TEMIOBOTO PACITUPEHUS BOJBI.



3. DieKTpoaMHaMKKa

DnexTpuueckoe mnojie. DIEKTPUUECKHE 3apsaabl. 3aKOH COXpaHEeHHU 3apsna. 3akoH KymoHa.
Onektpuueckoe mnosie. HanpsokeHHOCTh 3iekTpudeckoro mnosis. [IpuHImMn cynepno3unuu moJieu.
PaGora  cunm  3IEKTPOCTATUYECKOTO OJIA. [Torenuman. PazHocte  moTeHuManos.
OKBUIOTEHUHUAIBHBIE MMOBEPXHOCTH. CBSA3b MEXKIY HAIPSKEHHOCTBIO U PAa3HOCTHIO MOTEHIIMAJIOB
ANEKTPUUECKOTO Touisl. JuWdjekTpuku B aekTpuueckom moisie. [lonsipuzanus AUAIEKTPUKOB.
[TpoBoanuku B snexTpuyeckoMm noje. Konnencatopsl. CoequHeHHe KOHAEHCATOPOB B OaTapero.
DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpa. DHEPTUs 3JEKTPUUECKOTO MOJIS.

3aKOHBI TOCTOSTHHOTO TOKA. YCJIOBUS, HEOOXOJUMbIE i1 BOSHUKHOBEHUS U MOIACPKAHUS
anekTpudeckoro Toka. Cujaa Toka M IUIOTHOCTh Toka. 3akoH Oma mns ydyactka nenu 6e3 D/IC.
3aBUCUMOCTD 3JIEKTPUUYECKOIO CONMPOTHUBIICHHUS OT MaTepHala, JUIMHBl M IUIOIIAAU IONEPEYHOrO
CEYCHHUS] TMPOBOAHUKA. 3aBUCUMOCTb JJIEKTPUUYECKOTO COMNPOTHUBJICHUS MPOBOAHUKOB  OT
TEMIIepaTypbl. OJEKTPOABWKYIIAsl CHJIa MCTOYHMKA TOKa. 3akoH Owma Uil MOJHOM LemH.
Coennrenne mpoBOAHUKOB. COCTMHEHNE UCTOYHUKOB AJICKTPUUYCCKOM SHEPTUU B Oarapero. 3akoH
Jlxoyns—IJlenna. Pabota 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA. TeruioBoe AeiCTBIE TOKA.

DNEKTPUUECKUN TOK B MOIYNpoBogHMKaX. COOCTBEHHAS TPOBOAMMOCTE MOIYIIPOBOTHHKOB.
[TomynpoBOTHUKOBBIE IPUOOPHL.

MaruauTtHOE Tosie. BEKTOp MHAYKIMH MarHUTHOrO nouisl. JIeCTBHE MarHUTHOTO TOJISL Ha
NPSMOJIMHEMHBIA MPOBOJHUK C TOKOM. 3akoH Awmmnepa. B3aummopeiictBue TOKOB. MarnuTHbIi
noTok. PaboTa mo nepemMenieHuio npoBOAHNKA C TOKOM B MAarHUTHOM 110Jie. JleficCTBue MarHuTHOTO
nosist Ha JBwkymuiics 3apsa. Cuna Jlopenna. OmnpezneneHue yaenabHOTO 3apsiia. Y CKOPUTEIH
3apsKEHHBIX YaCTHIL.

DneKTpoMarHuTHas MHAYKUUS. DJEKTpOMarHuTHas MHIAYKUUS. BUXpeBoe 3leKTpuueckoe
nosie. CaMOMHAYKIHS. DHEPTUsi MArHUTHOTO TOJIS.

JlemoHcTpamuu

B3anMopeicTBre 3apsyKeHHBIX TEIl.

[IpoBOHMKY B 3EKTPUUECKOM MOJIE.

JIMBNEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konnencaropsi.

TernnoBoe AENHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsl TPOBOAUMOCTH TOTYITPOBOIHUKOB.

[TomynpOBOAHUKOBBIN AUOI.

Tpansucrop.

OmnsIT Opcrena.

B3aunMopeiicTBre MPOBOIHUKOB C TOKAMH.

OTKIIOHEHHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

DNEeKTpOoABUTATENb.

DNeKTPOU3MEPUTENbHbIE TPUOOPBHI.

DneKTpoOMarHuTHasi UHIYKIIHS.

Omnbrter @apanest.

3aBucumocth DJIC CaMOMHIYKIMHA OT CKOPOCTH W3MEHEHHUS CUJIbl TOKa UM WHIYKTUBHOCTH
MPOBOJIHUKA.

PaGora anexkrporeneparopa.

Tpancdopmatop.

JlabopaTopHbIie paboTHI

N3yuenune 3akoHa OMa a7si ydacTKa LEMHU, MOCIEeI0BATEIbHOIO U MapauieIbHOIO COSIUHEHMS
MIPOBOJTHUKOB.

N3yuenune 3akona Oma AJis MOJTHOM LIeTIH.

N3yuenne siBIeHUs SIEKTPOMArHUTHOM UHTYKIIAH.

Omnpenenenre ko3 UITUEHTA MTOJIE3HOTO JEHCTBHS SJEKTPUUECKOTO YaliHUKA.

Ornpenenenne TeMIepaTypbl HUTH JJaMITbl HAKATHBAHUS.

Omnpenenenue DJ{C 1 BHyTPEHHETO CONMPOTUBICHUS UCTOUHUKA HAIPSKCHMUSL.

4. KoneGaHUS W BOJHBI

Mexannueckue koneOanus. KonebaTenbHoe nBUXKEHHE. | apMOHUYECKHE KOJeOaHMUS.
CBoOosHbIE MexaHWveckue KkojeOaHus. JIMHEHHBIE MeXaHWYeCKHe KOoJeOaTeIbHbIE CHCTEMBI.



[IpeBpaiieHre sHeprun Mpu KosedareabHOM ABWKeHUH. CBOOOIHBIE 3aTyXarolue MeXaHHUECKUe
Kosie0aHus. BeIHyX/IeHHbIE MEXaHHUECKHUEe KoaeOaHusl.

VYupyrue Bonusl. [lonepeynsie 1 Ipo0JIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. Y PABHEHUE
TI0CKOM Oeryreit Bomubl. aTepdepenius BoyH. [lonstue o qudpakiuu BoaH. 3ByKOBBIC BOJHBI.
VYapTpa3ByK U €ro NpUMEHEHHUE.

OnexkTpoMarHuTHele Konebanus. CBoOOAHBIE dlIeKTpOoMarHuTHbIe KojeOanus. [lpe-
BpallleHUE JHEPruM B KOJEOATEIbHOM KOHTYpe. 3aTyxaloliMe 3JeKTPOMAarHUTHBIE KOJIeOaHMUS.
['eHepaTop He3aTyXalIIUX DSJIEKTPOMAarHUTHBIX KojeOaHuN. BBIHYXIIEHHBIE JJIEKTPUUYECKUE
konebanus. Ilepemennwiii Tok. ['eHepaTop mnepeMeHHOro TOoka. EMKOCTHOE W WHIYKTHBHOE
CONPOTHUBIICHUS MEPEMEHHOI0 TOKa. 3akOH OMa Juisl 3JEKTPUYECKOM I€NU MNEPEMEHHOr0 TOKA.
Pabora u mourHOCTh mepeMeHHOro Toka. ['eneparopsl Toka. Tpancdopmaropsl. Toku BBICOKON
yacToThl. [lonyuenue, nepenaya u pactpeaesieHue dJeKTPOIHEPTUU.

DNEeKTPOMarHuTHBIE BOJHBI. DJIEKTPOMAarHUTHOE TII0JIE Kak oOcCOObI BHJ MaTepuu.
DneKTpoMarHuTHeIe BOJIHBL. Bubpartop ['epria. OTKpBITHIN KoeOaTenbHbI KOHTYp. M300peTeHune
panuo A.C. IlonossiM. IlonsaTue o pagnocsssu. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH.

JeMoHcTpauuun

CB00O/IHBIC U BBIHYX/ICHHBIC MEXaHUUECKUE KOJICOaHMSI.

Pe3onanc.

OO0pazoBaHue U pacIpOCTPaHEHUE YIIPYTUX BOJH.

YacroTa konebaHull U BBICOTa TOHA 3BYKA.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMma nepeMeHHOro ToKa.

Konznencarop B Lienu nepeMeHHOro Toka.

Karymka HHIyKTUBHOCTHU B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc B mocie0BaTeIbHON LENIH IEPEMEHHOTO TOKA.

N3nydyenue u npuem 31€KTPOMarHUTHBIX BOJIH.

Pannocssse.

JlaGopaTopHbIie pabOThI

N3ydeHnne 3aBUCUMOCTH NIEproAa KoJeOaHUi HUTSHOTO (MM MPY>KUHHOTO) MasiTHUKA OT JIJTMHBI
HUTH (WJIM MacChl Ipy3a).

WNHayKTUBHBIE 1 €MKOCTHOE CONIPOTUBIICHUS B LIEMTU IEPEMEHHOT0 TOKa

5. Onrtuka
IIpupona ceera. CKOPOCTh pacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXEHUS U INPEIOMIICHHUS
cgeta. [lonHoe orpaxkenue. JInnzbl. ['na3 kak ontuueckas cucrema. OnTu4eckre Npruodopshl.
BonnoBsle cBoiicTBa cBera. MHTepdepeHuus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WUntepdepeniuss B ToHKuX mieHKax. Ilomocsl paBHO# TommuHbel. Kombua Herlotona. He-
NOJIb30BaHNWE MHTephepeHMH B Hayke M TexHuke. /[udpakuums cBera. Judpakuus Ha menu B
napajulenpHeIX Jay4ax. Judpakumonnas pemerka. Ilonstue o rosnorpaduu. Ilomspuzanus
nonepeuHbix BosH. [lomspusamms ceera. [[BoitHoe nyuenpenomiieHue. Ilomstpounst. Jucnepcus
cBera. Buael cnextpoB. Crnektpbl ucnyckanus. CHeKTpbsl MHOIMVIOMICHUS. YIbTpaduoneToBoe M
uH(ppakpacHoe u3nyyeHus. PentrenoBckue nyun. VX mpupoja u cBOHCTBa.
JlemoHCTpanuu
3aKOHBI OTPa)KEHUS U TIPEJIOMIIEHHSI CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpHI.
WnTepdepennus certa.
Hudpaxius ceera.
[Tonspuszanus ceera.
[losydyeHune ciekTpa ¢ IOMOIIBIO IPU3MBI.
[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PELIETKH.
Crnektpockor.
JlabopaTopHbIie paboThI
N3yuenne n3o0paxeHus MpeIMETOB B TOHKOM JIMH3E.
Nzyuenune nnrepdepeHmu u audpakiiuy CBeTa.



6. DieMeHTHI KBaHTOBOMH (HU3HKH

KsanToBas ontuka. KBantoBas runoresa [Inanka. ®oronsl. Buennuit porosnekTpudyeckuii

saddexr. Buyrpennuit poroaddext. Tumbl GoTod1€MEHTOB.

®uszuka atoma. Pa3BuTHe B3IJIS0B Ha CTPOEHHE BelIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
crieKTpax Bojopona. SnepHas moaens aroma. OnbiTel J.Pesepdopaa. Mojaenb atomMa Bogopoia mo

H.Bopy. KBaHTOBBIE F€HEpPATOPHI.

®duszuka aToMHOro A1pa. EctecTBeHHas paiMOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaja.
CriocoObl HaOMIOJEHNU U PEruCTpalM 3apsDKeHHbIX yactul. Dddexr BaBunoa — UYepenkosa.
Crpoenne atomHoro siapa. Jlepekr maccel, SHEprus CBA3M M YCTOHYMBOCTH ATOMHBIX SJEP.
SAnepueie peakuuu. MckyccTBeHHas paaiMOaKkTUBHOCT. JleneHue Tsokensix snaep. LlenHas snepHas
peakuus. Ympasisiemas LenHas peakuusa. fnepHeiii peakrop. IlomydeHune paguoakTUBHBIX
U30TOIIOB M MX IIpUMEHeHue. buonornueckoe JEUCTBUE PAIUOAKTUBHBIX  W3JIYy4CHHH.

DJIeMEHTapHBIE YaCTHUIIBI.

JeMoHcTpauuun

DotodrddexT.

JIuHeHvaThie CIIEKTPBI PA3JIUYHBIX BEIIECTB.
Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).
CueTurK MOHU3UPYIOLIUX U3JIy4YEHUH.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanuu coaepkanus oo1eoOpa3zoBaTeNbHON yueOHOM TuCIUIUIMHBI «DU3uKa» B
npenenax ocsoeHust OIIOIT CITO na 6aze ocHOBHOro 00111ero 00pa3oBaHus ¢ MOJIYyYEHUEM
cpenuero obmiero oopazosanus (IITIICC3) makcumanbHas yueOHast Harpy3ka o0y4aroumxcs co-
craisieT 1o cneruanbHocTu CIIO Texandeckoro npoduiis — 121 yac (mo yueOHOMY III1aHy).

TEMATUYECKU IIJIAH

IIepBblii KypC
No KomngectBo
HazBanue Tembl
/11 4acoB

1 Bgenenue 2
PA3JIEJI 1: MEXAHUKA 21

2 Tema 1. 1: Kunematuka 7
Tema 1. 2: 3akonbl Mexanuku HeroToHa 8
Tema 1. 3: 3akOHBI COXpaHEHUsI B MEXAHUKE 6
PA3JIEJI 2: OCHOBbBI MOJIEKYJISPHOU ®U3UKU U 17
TEPMOJVNHAMUKHU

3 . .
Tema 2. 1: OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM Teopuu. MneanbHblii ra3 11
Tewma 2. 2: OCHOBBI TEpPMOAVMHAMUKH 6
PA3JIEJI 3: OCHOBBI 2JIEKTPOJMHAMUWKN 8

4 | Tema 3. 1: DnexTpuyeckoe mose 8
PA3/IEJI 3: OCHOBBI 2JIEKTPOJUHAMUKU 22

4 Tema 3. 2: ITocTOSTHHBIN TOK 12
Tema 3. 3: MarauTHoe 1noJje 5
Tewma 3. 4: DnexTpoMarauTHast MHIAYKIUS 5)
PA3JIEJI 4: KOJIEBAHUA 11 BOJIHBI 18

1 | Tema 4.1: Mexanuueckue KoyieOaHus ¥ BOJTHBI 8
Tewme 4.2: DnekTpoMarHUTHBIE KOJIEOAHUS U BOJHBI 10
PA3/IEJI 5: OIITUKA 12

5 Tewma 5.1: IIpupona cBera 5
Tema 5.2: BomHOBBIE CBOICTBA cBETa 7




PA3JIEJI 6: DJIEMEHTBHI KBAHTOBOU ®U3UKU 14
3 Tema 6.1: KBaHTOBas onTHKA 4
Tema 6.2: ®u3uka atoma 2
Tewma 6.3: dusnka aTOMHOTO sipa 8
4 | JIabopaTOpHBIN MPAKTHKYM 7
Hroro 121
Ilpomesicymounas ammecmayus 6 popme dK3ameHa 6




TEMATHYECKOE ILTAHUPOBAHHUE C ONPEJEJEHUEM OCHOBHBIX BUJOB YUEBHOM JEATEJIbHOCTH

Kypc oOyuenus 1 KomnyectBo wacop 121
Ne
XapakTepucTuKa OCHOBHBIX BUJIOB NEeSITeNIbHOCTU CTyJIeHTa (Ha ypOBHE yueOHBIX
YpOK OcHOBHOE coJiepKaHHe 110 TeMaM

a

JIEUCTBHIA)

Beenenue (2 u.)

MOJEIN

1 | ®usuka u no3HaHue MUpa Bb1iensate OCHOBHBIE 3Talbl pa3BUTUS PU3NUECKON HAyKHU U Ha3bIBaTh MMEHA BBIAAIOLIUXCS YUCHBIX;
OTIpeNIeNIATh MeCTO (PU3MKH KaK HayKH, JeJIaTh BHIBOJIBI O Pa3BUTHH (PU3NUECKON HAYKH U €€
JOCTHIKEHUSIX

2 | OxcniepuMmeHT. 3akoH. Teopust. Pusnueckue OOBACHATH, OUCHIBATH (PU3UUECKUE SIBICHUS; TPOBOAUTH HAOIIOAEHUS (PU3HUUECKUX SBICHUH,

AHAJIM3UPOBATL U KHaCCI/Iq)I/ILII/IpOBaTL HX; Pa3jindaTb MCTOABI U3YYCHUSA (1)H3I/IKI/I; BBICKA3bIBATh
TUITIOTE3bI AJIA 00BsACHEHHS Ha6JHOI[aeMI>IX ﬂBHGHHfI; npeajaratb MOJCIN ﬂBHeHHﬁ; YKa3bIBaATb
I'paHUIIbI IPUMCHUMOCTHU CI)I/ISI/I‘ICCKI/IX 3aKOHOB

PA3JIEJI 1: MEXAHUKA

Tema 1.1: Kunemartuka (7 4.)
3 | MexaHuueckoe IBHKEHHUE U €TO BUJIBI. Onpenenarb TPaeKTOPHIO, MPONAEHHBIN MTyTh U MEPEMEILIEHUE; 10KA3bIBaTh OTHOCUTEIBbHOCTh
Tpaekropus. [lepememenne. [yt JBIKEHUS TeJa; 000CHOBBIBATH BOBMOYKHOCTh 3aMEHBI T€JIa €r0 MOJIETbI0 (MaTepHaIbHOM TOYKOM)
JUISL ONIMCAHUS JBHYKCHUS
4 | CxopocTh [IpuMeHATh 3aKOH CIIOKEHUSI CKOPOCTEN ISl pEIICHUS 3a/1a4
5 | PaBHOMepHOE MPSAMOTUHEHHOE IBUKCHUE 3anuceiBaTh (DOPMYJIBL: JIJISI HAXOXKICHUS TMPOCKIIMU U MOJYJISI BEKTOpa TEpEeMEIICHUs Tela, s
BBIYHCIICHHUS] KOOPAUHATHI JBMKYIIETOCS Tela B 1000 3aJaHHbIII MOMEHT BpEMEHH; J10Ka3bIBaTh
PaBEHCTBO MOJYJIsSi BEKTOpa MepEMENIECHUs TPOUICHHOMY MYTH U TJIOMIAIX O IrpaduKOM CKOPOCTH,
CTPOUTH rpaUKH 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U KOOPAMHATHI OT BPEMEHU; OMPEAeIATh
KOOPJMHATHI, TPONJEHHBIN MTyTh M0 YPABHEHHSIM 3aBUCIMOCTH KOOPAMHAT OT BPEMEHH
6 | Yckopenue. PaBHOYCKOpPEHHOE IPSIMOMHEWHOE | 3amuchiBaTh (DOPMYIIBI AJisl pacyeTa HayallbHON M KOHEYHOW CKOPOCTH TeJa; YNTaTh U CTPOUTH
JIBUKEHUE rpaduKu 3aBUCUMOCTH CKOPOCTH T€Jia OT BPEMEHH U YCKOPEHHS Tella OT BPEMEHH; peIIaTh
pacyeTHbIEC U KAYECTBEHHBIE 33/1a4l HA BBIYMCIEHUE KOOPAUHAT, CKOPOCTH U YCKOPEHHUS TeJa 10
rpadukaM 3aBUCUMOCTH KOOPJIMHAT U TTPOCKITUN CKOPOCTH OT BPEMEHH
7 | CBobOonHOE maieHue HabmonaTe majieHre oJTHUX U TEX e Te B BO3AYyXE U B Pa3peKEHHOM MTPOCTPAHCTBE; JIeNaTh BHIBOJI

O IBUKCHHUHU TCJI C OMMHAKOBBIM YCKOPCHUEM IIpH I{@f/iCTBHI/I Ha HUX TOJIBKO CHUIJIBI TSKECTH,
OIMUCBIBATh JABUKCHUS ITPU KOTOPBIX YCKOPCHUC CBO6OI[HOFO naaCHus IMOCTOAHHO M3BCCTHBIMU
KNMHEMATUYCCKUMHU YPABHCHUAMHA




8 | PaBHOMepHOE ABMKEHUE TOYKU MO OKPYKHOCTHU

Berancaars MOAYJIb HEHTPOCTPEMUTEIIBHOI'O YCKOPCHU A

9 | IloctynarenbHOoe W BpalaTeiabHOE IBUKEHUE
TBEPJOTO Tella

YKka3bIBaTh UCIOJIb30BAHUE TIOCTYNATEIHLHOTO U BPAILIATEIbHOTO ABM)KCHUS B TEXHHUKE;
KJIACCU(UIIUPOBATH N3YUCHHBIC OOBEKTHI U SIBJICHUS; JeJIaTh BHIBOJBI 1 YMO3AKIIIOUCHUS U3
Ha0JII0/IeHUH, N3yYEeHHBIX PU3NYECKUX 3aKOHOMEPHOCTEH

Tema 1.2: 3akonbl Mmexanuku HoroToHna (8 4.)

10 | Ieps.srii 3akon HetoTona. Cuna

Habnronate nposiBiieHUEe WHEPLUUH; IPUBOJUTH IPUMEPHI MPOSBICHUS HHEPIUH;, PELIaTh
KAaueCTBEHHbIE 3aJJa4X HAa IPUMEHEHHUE NepBoro 3akoHa HproToHa

11 | Macca. Umnynsc tena. Bropoii 3akon HproToHa

I[aBaTI) OIpCaACIICHUC UMITYJIbCa TCJia, 3HATh €ro CAMHUILY, 06”I)$ICH$ITI>, Kakas CUCTEMaA TCJI
Ha3bIBACTCA SaMKHYTOﬁ, IMPUBOJUTDL IIPUMEPLI 3aMKHYTOﬁ CUCTCMbI; ITPUMCHATD IMMPAKTUYCCKUC
YMCHHA CJIOKCHUA BEKTOPOB, YMCHUA OTJINYATh BEKTOP, €0 MPOCKIHWHU Ha KOOPAWMHATHBIC OCHU U
MOAYJIb BEKTOpA, 3allMChIBATH BTOpOI71 3akoH HeroToHa B BUIC (I)OpMy.]'IBI; peuiatb paC4CTHLIC U
Ka4CCTBCHHBIC 3a/1a4M Ha IIPUMCHCHHUEC 3TOI'O 3aKOHA

12 | Tperwnii 3axon HeroToHa

Ha6JIIOI[aTI), OIIMCKLIBATh U OOBIACHATH OIIBITHI, HJUIFOCTPUPYIOIIUEC CIIPABCATIUBOCTDb TPCTHCT'O 3aKOHA
HBIOTOHa; 3aI1MChIBAaThb TpeTI/Iﬁ 3akoH HrroToHa B BUIC (1)OpMy.]'ILI;
peiaTh PACUCTHLIC M KAYCCTBCHHBIC 3a/Ja4 HAa MPUMCHCHUC 3TOI0 3aKOHA

13 | 3akon BcemupHoro Tsarotenus. [ paBurannonsoe
noJie

WuTepnperupoBath GU3NUYECKy0 HHPOPMALIUIO, TOJIyYEHHYIO U3 APYIMX UCTOUHUKOB; IPUMEHSATh
pHUOOpPETEHHBIE 3HAHUA N0 (PU3UKE AJIs pelIeHUs] MPAKTUYECKUX 3a/1a4

14 | Cuia Tsoxectu. Bec

[IpuBOUTE IPUMEPHI IPOSABICHUS TATOTEHUS B OKpyXarouieM mupe. HaxoauTe TOUKy npHiIoKeHUs
158 YKaSI)IBaTI) HanpaBneHHe CHIJIBI TSIDKCCTHU, pa3n1/1anb N3MCHCHUEC CUJIbI TSAXKECTU OT YI[aJ'IeHHOCTI/I
MOBEPXHOCTH 3eMJTH; CAMOCTOSITENTLHO paboTaTh ¢ TEKCTOM, CHCTEMATH3UPOBATh U 0000IaTh 3HAHUS
O ABJICHHUU TATOTCHUSA U N€JIaTh BBIBOBI. Fpaq)nqecxn I/1306pa)KaTI> BEC TCJIa N TO‘-IKy €ro
MPUJIOKEHHUS;, PACCUUTBIBATH CHITY TSDKECTH M BEca TeJla; HAaXOJMUTh CBSI3b MEKJY CHIION TSAXKECTH U
Maccoii Tena

15 | Cunsl B Mexanuke. Cuiia yrpyrocTtu

I'paduuecku n300paxarb CHITy yIPyroCTH, TOKa3bIBaTh TOUKY MPUI0KEHUS U HAIIPABICHHE €€
NeNCTBUS; OOBSICHATH MPUUYKUHBI BOSHUKHOBEHHUSI CUJIbI YIIPYTOCTH;, IPUBOAUTH TPUMEPHI BUJIOB
nedopmaiiuy, BeTpedyaronuecst B ObITY, 1€1aTh BBIBOBI

16 | Cuna tpeHus

I/I3Mep$ITI) CHUITYy TPC€HHA CKOJIBXXCHUSA; HAa3bIBATH CIIOCOOBI YBCIUWYCHUSA U YMCHBIICHUSA CUJIBI TPCHUS
NPUMCHATH, 3HAHUA O BUJAAX TPCHUA U crocobax ero U3MeHEeHUs Ha IMPAKTHUKE, 00BACHATH SIBJICHHA,
MPOUCXOAAIINNE N3-3a HATNYMA CUJIBI TPCHUSA aHAJIM3UPOBATH UX U ACJIATh BBIBOJIbI

17 | IlpumeHeHUE 3aKOHOB TUHAMUKHU

HpI/IMeHHTB HpI/IO6peTCHHBIC 3HaHHUA 110 (1)1/131/11(6 JJI PCIICHUS MTPAKTHUYCCKUX 3a1a4, BCTPCUAOIIUXCA
B HOBCC}IHGBHOfI KHU3HU, OJIA 0€30I1aCHOTO HCITOIL30BaHMUs OBITOBBIX TEXHUYECKHX yCTpOfICTB,
PallMOHAJIBHOT'O NPHUPOAOIIOJIb30BAHUA U OXPAHLbL oxpyxcalomeﬁ CpCAbL

Tema 1.3: 3akoHbI coxpaHeHus B MexaHuke (6 4.)
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3aKoH COXpAaHCHHUA UMITYJIbCa

3anuceIBaTh 3aKOH COXpaHCHUSA UMITYJIbCA, IIPUMCHATE €I'0 AJI BhIYHCICHUA H3MEHEHMI CKOpOCTCfI
TCJI IPU UX B3aMMOCHCTBUU

19

PeaktuBHOE JABUWXKCHUC

Ha6J'II-OI[aTB H OOBICHATH PEAKTUBHOC ABUKCHUC, IIPUMCHATD HpI/IO6pCTCHHBIC 3HaHM:A I10 (1)I/I3I/IKC
JJI PCIICHUS MPAKTUYCCKUX 3ada4, BCTPCHAOINIUXCA B HOBCGI[HGBHOP’I KHN3HHU

20

Pabora crisl. MomHoOCTh

JlaBaTh onpeneneHus U3y4YeHHBIM TOHITHSIM; BBIYUCIISITE MEXAaHUYECKYIO paOOTy; ONPEACIATh
YCIJIOBHSI, HEOOXOIUMBIE JIJIsi COBEPILICHUS] MEXAaHUUECKOU PaObO0ThI; BHIYUCIISITH MOIIHOCTH T10
M3BECTHOM paboTe; MPUBOIUTH MPUMEPHI SIUHUI] MOIITHOCTH PA3IMYHBIX TEXHHYECKUX MPHUOOPOB U
MEXaHH3MOB; aHAJIM3UPOBATH MOIIIHOCTH PA3JIUYHBIX TPHOOPOB; BEIPAXKATh MOIITHOCTh B PA3IMYHBIX
eIMHULIaX

21

Ouneprus. Kunernueckas sueprus.
IToTrenumanbHas sHEPrus

JlaBaTh onpeieieHust U3yICHHBIM TIOHATHSIM; BBIYHCIISATh PA0OTY CHII M I3MEHEHHE KHHETHUECKOM
SHEPI'HH TeJla; MPUBOIUTH TPUMEPHI TE, 00JIaJAr0IINX MOTEHIIMATLHON, KHHETUYECKOW SHEPTHEH;
MIPUBOJIUTH TIPUMEPHI IPEBPAIICHUS YHEPTUU M3 OJTHOTO BHJIAa B APYTOM, TET 00JIaTA0IIHX
OJTHOBPEMEHHO U KHHETHYECKOW M MOTCHIIUAILHOW YHEPTUEH; ONPEICIISATh MOTCHIUAIBHYIO SHEPTHIO
yrpyro aeopMupoOBaHHOTO TeJa MO U3BECTHOW AeopMaIiy 1 )KECTKOCTH Teja; paboTats C
TEeKCTOM naparpada yuyeOHHnKa

22

3aKOH COXpaHEeHUs MOJIHON MeXaHUYeCKOH
SHEPruu

HpI/IMeHHTB 3dKOH COXPaHCHUA MEXaHUYEeCKOU OHEPI'UU IIpU pacuCTax pe3yJIbTaTOB B3aHMOﬂeﬁCTBHﬁ
TCJI TpaBUTAHMOHHBIMHA CUJIAaMH U CUJIaMU YIIPYT'OCTH. Pemate PACUCTHBIC U KAYCCTBCHHBIC 3a/1a4n
Ha NPUMCHCHHEC 3aKOHA COXPAaHCHHA SOHCPIUU

23

KonTponbnas pabora Ne 1 no pazaeny
«MexaHuka»

[IpuMeHATH TEOPETUUECKUI MaTE€pHall IIPY BBIITOJIHEHUH KOHTPOJIBHBIX 3alaHAN

PA3JIEJI 2: OCHOBBI MOJIEKYJISIPHOM ®W3UKW U TEPMOJIJUHAMMKHA

Tema 2.1: OcHOBBI MOJIEKY/ISIPHO-KHMHEeTHYeCKOH Teopuu. Mneanbubiii ra3 (11 4.)
24 | OcHosusle nonoxxenust MKT. BpoyHoBckoe OOBACHATH OMBITHI, MOJATBEPHKAAIOLINE MOJIEKYIIPHOE CTPOCHHE BEIIECTBA, OPOYHOBCKOE IBUKEHHE;
neuxenue. udpoysus OTIpECIIATh Pa3Mep MabIX TeJ; OOBSICHITH: OCHOBHBIE CBOMCTBA MOJIEKYJ, (PU3UUECKUE SIBJICHUS HA

OCHOBE 3HaHUIl 0 CTPOEHHH BEIIECTBA; OOBSCHATH sIBIIeHUE TU(PHY3UN U 3aBUCUMOCTb CKOPOCTH €€
MIPOTEKAHUS OT TEMIEPATYPHI TeJa; NPUBOAUTH NpUMephl MU y31n B OKpYKarOIIeM MUpPE

25 | XapaKTepuCTUKU MOJIEKYI JlaBaTh onpeieNeHNs U3Yy4EHHBIM MOHATUSAM (OTHOCUTENIBHAS MOJIEKYJIIpHAs Macca, MOJIIpHast
Macca, KOJIM4YECTBO BEIIECTBA, 1 MOJIb, KOJIMYECTBO MOJIEKYJI, IOCTOSTHHAs ABOraipo, INIOTHOCTh
BEIIIECTBA); HA3bIBATh OCHOBHBIE MOJIOKEHHUS! M3YUEHHBIX TEOPUH U THIIOTE3

26 | CtpoeHue ra3000pa3HbIX, KUIKHX H TBEPIBIX JloKka3bIBaTh HATMYUE PA3IUYHS B MOJIEKYJISIPHOM CTPOEHUH TBEPABIX TEIl, )KMIKOCTEN U I'a30B;

TCII

NPUBOAUTH ITPUMCPBI ITPAKTHYCCKOI'O HUCIIOJIb30BAHUA CBOICTB BEIIECTB B PAa3JIMIHBIX arperaTHbIX
COCTOSIHUAX, IPOBOAUTH OKCIICPUMEHT 110 06Hapy>1<eHmo )Iel\/’ICTBI/IS[ CHJI MOJICKYJIAPHOT'O
NPUTSKCHUS, 1CJIaTh BBIBOJABI; UCIIOJIB30BaTh MCKIIPEAMCTHBIC CBA3U (I)I/I3I/IKI/I U XUMHH 1A
00BACHEHUS arperaTHoro COCTOSAHUA BCUICCTBA.
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[TapameTpsl COCTOAHNUS UI€ANBHOTO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYIISPHO-
KHHETHYECKOU TEOpPUHU I'a30B

HeHaTB BbIBOAbBI 1 YMO3AKJIFOUCHUA U3 HaGJIIO,I[eHI/Iﬁ, HN3YUYCHHBIX (1)I/ISI/ILIGCKI/IX 3aKOHOMepHOCTeI7I,
IIPOTHO3UPOBATH BO3MOXKHBIC PC3YJIbTAThI

28 | Temneparypa u ee u3MepeHue. AOCOMOTHAs JlaBaTh onpenieneHust U3y4eHHbIM IOHATUAM (TEIUIOBOE paBHOBECHE, MUKPOIIApAMETPHI,
Temneparypa. TemnepaTtypa — mepa cpenHen MaKpoOIapaMeTpbl, TEMIIEPATYPA, TEIUIOBOE JBUKCHUE, KUHETUUECKAs DHEPIHsl IBUKEHUS MOJIEKYIL,
KMHETUYECKOW SHEPTruu nocTosiHHas: bosblMana, abcotoTHas TeMieparypa, KenbBuH, CpefHss KBaJpaTUiHasi CKOPOCTh);

BBIYHCIIATH CPEAHIOI0 KUHETUYECKYIO SHEPTHIO TEIUIOBOTO ABM)KEHUS MOJIEKYJI ITO U3BECTHOU
TEMIEpAType BElleCTBA

29 | YpaBHEHUE COCTOSTHUS UEaIbHOIO rasa JlaBath orpe/esieHus] U3y4eHHBIM NOHATUAM (MaKkpoIapaMeTpbl, YHUBEpCcalbHas Ia30Bas
nocrosinHas, ypaHenue Kianelipona-MenneneeBa, ypasuenue Knaneiipona); npumMeHsaTh
pUOOpeTEeHHbIE 3HaHUA 1O (PU3UKE AJIS pelIeHUs MPaKTHUECKUX 3ajay, BCTPEYArOIINXCs B
IIOBCETHEBHOM KU3HU

30 | I'a30BBIE 3aKOHBI JlaBath orpe/esieHus] U3y4eHHBIM NOHATHUAM (ra30Bble 3aKOHBI, H30MpoLecchl, 3akoH lap:s, 3akoH
I'eii-JIroccaka, 3akoH boitnsa-MapuoTra, n30X0pHbIi, H300apHbIil, U30TEPMUUYECKUN TPOLECCHI);
OIIpeIeNIATh apaMeTPhl BEIECTBA B Fa3000pa3HOM COCTOSHUM U POUCXOSIIUX IPOLIECCOB 10
rpadukam 3aBucumoctu p (T), V (T), p (V); npencraBisats B BuIE rpa@KOB W30XOPHBIN, H300apHBII
U U30TEPMUYECKUI IPOLIECCHI

31 | Pemenwne 3agad mo Teme «OCHOBBI [IpumeHsTh IPUOOPETEHHBIE 3HAHUS 110 PU3UKE JUI PEIIEHUs] IPAKTHUECKHUX 3aJ1a4, BCTPEUYAIOIINXCs
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH. B ITOBCEIHEBHOM JKU3HU
WneanbHbiii ra3y

32 | Ucnapenue u kouaeHcanus. Haceimennsrii map | OOBACHATH MOHMKEHUE TEMITEPATYPHI KHUIKOCTH MPU UCTIAPSHNUHN; TIPUBOIUTH IPUMEPHI SIBICHUH
U €T0 CBOMCTBA. BnaxxHOCTh BO3/yXa IIPUPO/IbI, KOTOPBIE OOBSICHAIOTCS KOHICHCALMEH apa; MPUBOAUTE PUMEPHI BIMSHUS BIaKHOCTH

BO3/lyXa B OBITY U I€ATEIbHOCTH YEJIOBEKA; ONPEAEIATh BIaAKHOCTh BO3/lyXa

33 | XapaKkTepuCTHKa TBEPJOr0 COCTOSHUS JlaBaTh orpeesieHus] U3y4eHHBIM HOHATHUAM (M30TPOINHUS, aHU30TPONHUS, KPUCTAILIbI, MOHOKPUCTAJLI,
BelIeCTBa. YIIPYrHe CBONCTBA TBEP/BIX TEJl. MOJINKPUCTAIL, aMOp(HBIE TeJa, TEKYYeCTh, KPATKOBPEMEHHOE BO3/1€UCTBHE, TOITOBPEMEHHOE
MexaHnueckne CBOCTBa TBEPABIX TET BO3/ICHCTBUE); UCCIIE0BATh MEXaHUYECKHE CBOWCTBA TBEP/IBIX TeJ; MPUMEHATh (PU3NUECKUE TTOHATHS

1 3aKOHBI B yueOHOM MaTepHaie npoecCHOHaIbLHOTO XapaKTepa; UCIOIb30BaTh MIHTepHET [t
MOMCKa HHPOPMALIMH O pa3paboTKax M MPUMEHEHHSIX COBPEMEHHBIX TBEPJIBIX U aMOP(HBIX
MaTepUajoB

34 | TenoBoe pacHMpeHue TBEPAbIX TEN U OOBACHATH 3HaYEHUE TEIJIOBOTO PACIIMPEHHs TeJI B IPUPOJIE U TEXHHUKE; PACCUUTHIBATh JTMHEHHOE U

KUJIKOCTEN 00BEMHOE paclIupeHne
Tema 2.2: OcHOBBI TepMOAMHAMUKH (6 4.)
35 | Bayrpennss sueprus. Pabora u Temnora kKak JlaBaTh onpeieNieHre BHYTPEHHEN S3HEPTUU TENNa KaK CYMMBbl KHHETUUECKOM SHEPTUU ABH)KEHHUS €r0

(dhopMBI TIepeIaun YHEPTUH

YacTUIl M TOTEHIIMAIbHON SHEPTHH UX B3aUMOJICHCTBUS; O0BICHATh U3MEHEHUE BHYTPEHHEH SHEPTUU




TeNa, KOrla HaJl HUM COBEpIIAIOT paboTy WIiIH TeJo coBepiiaeT padboty. [lepeuncnars crnocoos
M3MEHEHHUs BHYTpeHHeH 3Heprun. [IpuBoauTh npumepbl U3MEHEHUS! BHYTPEHHENW SHEPTUU Teja
IyTeM COBEpIIEHUS paboThI U Terionepenadu. [[poBoUTh ONBITHI IO M3MEHEHHUIO BHYTPEHHEH
SHEPruu

36 | TeroemkocTh. Y ienbHas TEIIOEMKOCTb. Haxonute cBSA3b MeXy €IMHULIAMH, B KOTOPBIX BBIPAXKAIOT KOJIMYECTBO TeIIoThl [k, kX, Kail,
VYpaBHEHUE TEIIOBOro OanaHca KKaJI; CAMOCTOSITENTLHO PadOTaTh C TEKCTOM Y4eOHHKA; OOBACHATH (PU3HMUECKUI CMBICT YACTHHON
TEIJIOEMKOCTH BEIIECTB; aHAJIM3UPOBATh TaOJMUHBIE JaHHBIC; IPUBOANUTH IPUMEPHI, IPUMEHEHUS Ha
IIPAKTUKE 3HAHUM O PA3IMYHON TEIJIOEMKOCTH BEIIECTB; PACCUUTHIBATH KOJIUYECTBO TEIUIOTHI,
He00X0AMMOe JJIsl HAarpeBaHus Teja WM BbLIEISIEMOE UM MPHU OXJIKICHUN
37 | IlepBsiii 3ak0H TepMoauHaMuKH. [Ipumenenne PaccunThiBaTh H3MEHEHUS BHYTPEHHEH SYHEPTUHU TeJ, pabOThI U IEPEaHHOTO KOJIMYECTBA TEIIOTHI C
IIEPBOT0 3aKOHA TEPMOJMHAMUKHU K PA3JIMYHBIM | HCIOJb30BAHUEM IIEPBOIO 3aKOHA TEPMOJIMHAMMKH; pacyeT padoThl, COBEPIIEHHON Ta30M, 110
u3omnpoueccaMm. Bropoe Hauano TepMoAHAMUKN | TpaduKy 3aBUCUMOCTH p (V); IPUBOIUTH IPUMEPHI HEOOPATUMBIX IPOLIECCOB B IIPUPOJIE;
(hopMyIMpOBaTh BTOPOM 3aKOH TEPMOJIMHAMUKH
38 | Ilpunummne! nevictBus TermioBoit Mammubl. KITJ[ | OOBSACHATH yCTpOMCTBO M MPHHIMT pabOTHI TEIUIOBOTO ABUraTess; cpaBHuBaTh KI1J[ pasmuanbix
TEIUIOBOTO JIBUTaTEIs MallliH ¥ MeXaHu3MoB; BbruucisaTh KII/I npu coBepiienun razom paboThl B Ipolieccax U3MEHEHHs
COCTOSIHUS TI0 3aMKHYTOMY IHKITY; TEMOHCTPAIHSI POIH (PU3UKH B CO3/TaHUHM U COBEPIICHCTBOBAHUH
TEIJIOBBIX JBUTATEIIEH
39 | TeruoBbIe ABUTATEH U X POJIb B )KU3HU W3narath cyTh 9KOJIOTHYECKUX POOIsIeM, 00YCIOBIEHHBIX pa00OTON TEIIOBBIX ABUTaTENEH U
YeJI0BeKa IpeJIaraTh yTH UX PEILICHUs; YMETh BECTH AUAJIOT, BHICIYIINBATH MHECHUE OINIIOHEHTA, y4aCTBOBATh
B JIUCKYCCHH, OTKPBITO BBIPAKATh U OTCTAaUBATh CBOIO TOUYKY 3PEHUS; AHAIM3UPOBATH U OLICHUBATH
MOCTIE/ICTBUS [Tl OKPY’KaroLIel cpe/ibl ObITOBOM M MPOU3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKa,
CBSI3aHHOU C MCHOJIb30BAHUEM (PU3HMUECKUX MIPOLIECCOB
40 | KonrponbHas padora Ne 2 o pazneny « OcHOBBI | [IpuMEHSITh TEOpeTUYECK A MaTepHall PU BHIIOJTHEHUH KOHTPOJIBHBIX 3aaHui

MOJ'ICKyJ'IHpHOfI (1)I/I3I/IKI/I U TCPMOJAUHAMUKN

PA3JEJI 3: OCHOBBI DJIEKTPOAUHAMUKH
Tema 3.1: DaexkTpuyeckoe noJe (8 4.)

41 | Dnektpuyeckue 3aps/ibl. 3aKOH COXPaHEHHS OOBACHATH B3aUMO/JICHCTBHE 3aps>KEHHBIX TeJl U CYIIECTBOBAHUE ABYX POJOB 3apsja; 10Ka3bIBaTh
3apsza CYIIECTBOBAHME YACTHII, UMEIOIIUX HAUMEHBIINH JIEKTPUUYECKH 3apsia; 0OBsACHATH 00pa3oBaHue

MOJIOKUTEIBHBIX U OTPULIATENILHBIX HOHOB; (POPMYIHPOBATh 3aKOH COXPaHEHUS JIEKTPHIECKOTO
3apsijia, NPUMEHSATh MEX MPEAMETHBIE CBSI3U XUMHUH U (PU3UKHU JJIs1 OOBSICHEHHS CTPOCHHUS aToMa

42 | 3akoH Kymnona BbruncnsTe cuiibl B3aUMOIEHCTBUS TOUEUHBIX AIEKTPUUYECKUX 3aps10B; (OPMYIUPOBATH 3aKOH
Kynona; cTpykTypupoBaTh H3y4eHHbII MaTepuall; UHTEPIPETUPOBATH PU3NUECKYIO HH(OPMAIIHIO,
MTOJIYYEHHYIO U3 IPYTUX HCTOYHUKOB

43 | Dnexrpuueckoe nojue. HanpskeHHOCTD JlaBaTh onpeieneHNs H3y4eHHbBIM MOHATUSAM (CHIIOBAasl XapaKTEPUCTHKA I10JIsI, HAPSKEHHOCTD I10JI,




3JIEKTpUYECcKOTO ToJist. [IpuHIUI cynepro3uim
oJieu

IIPHUHOMII CYTICPIIO3UITNHN HOJ'IGfI, CBOICTBa QJICKTPHUICCKOI'0 I10JI4, CKOPOCTh CBeTa); Ha3bIBAaThb
OCHOBHBIC IMOJIOKCHHA N3YYCHHBIX Teopnﬁ U TUIIOTC3

44 | Pabota cuJ1 3JIEKTPUYECKOTO OIS JlaBatTh orpe/esieHUs] U3y4€HHBIM IOHATHUSAM; OIIUCHIBATh U JEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO
MIPOBEICHHBIE YKCIIEPUMEHTBI, UCTIONIB3YS ISl TOTO S3bIK (PU3UKHU; KIACCU(PHUIIMPOBATH H3yUCHHBIC
O0O0BEKTHI U ABJICHUS; J€IaTh BEIBOJbI M YMO3AKIIOUEHUS U3 HAOIIOIEHUH, N3yUYeHHBIX (PU3NYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BOSMOXKHBIE PE3YIIbTATHI
45 | Ilorenuman. PazHocts norenuuanon. Cs3b JlaBaTh oIpeesieHUs] U3y4E€HHBIM OHATUAM (PHEPreTHYecKask XapakTepUCTUKA MO, HOTEHINAT,
MEK/y HalpsHKEHHOCTHIO U Pa3HOCTHIO Pa3HOCTh MOTCHLMAIOB, HAIPSHKEHHE, SKBUIIOTCHIIMAIbHAS TIOBEPXHOCTh, BOJIBT); BHIYUCIIATD
HOTEHIMAJIOB AJIEKTPUUYECKOTO OIS MOTEHIMAJ 3JIEKTPUUYECKOTO M0JI1 OJTHOTO U HECKOJIBKMX TOUEUHBIX 3JIEKTPUUYECKHX 3aps/I0B;
W3MEPSITh Pa3HOCTh MOTEHIINAIOB
46 | IIpoBOJHMKM U AUIIEKTPUKHU B Ha ocHoBe 3HaHMI1 cTpoeHUs aTOMa OOBSACHATH CYLLIECTBOBAHUE ITPOBOIHUKOB U JUAJIEKTPUKOB,;
AIIEKTPOCTaTH4YeCcKOM rosie. [Tomspusarst MPUBOANTH TPUMEPHI TPUMEHEHHS TPOBOTHUKOB U JIUIIEKTPHKOB B TEXHUKE
JIMBJIEKTPUKOB
47 | KonneHcaropsl. DHEprus 3apspkeHHOTO OOBACHATH HA3HAYEHUE KOHAECHCATOPOB B TEXHUKE, CLIOCOOB! YBEJIMUEHUS U YMEHBIICHUS EMKOCTH
KOH/IeHcaTopa. [I[puMeneHne KOHIeHCaTOPOB KOHJICHCATOPa; PACCUUTHIBATH JEKTPOSMKOCTh KOHACHCATOPA, pabOTy, KOTOPYIO COBEpIIAET
JIEKTPUUECKOE T0JI€ KOHAEHCATOPA; BEIYUCIIATH SHEPTHUIO 3JIEKTPUUECKOT0 MOJIS 3apsHKEHHOTO
KOHJICHCATOPa
48 | KonrtponbHas padora Ne 3 o Teme [IpuMeHATh TEOpETUUYECKUI MaTepuall IpY BBIOJIHEHUN KOHTPOJIbHBIX 3aJaHUN

«DJIEKTPUYECKOE MOJIEN

PA3JIEJI 3: OCHOBBI SJIEKTPOAUHAMUKHA

Tema 3.2: IlocTosinubIil TOK (12 4.)
49 | YcnoBus, He0OX0UMBbIE JUIsl BOSHUKHOBEHUS U | IIpuBOANTE MpUMephl XUMHUYECKOTO U TEIJIOBOTO IEHCTBHSI AJIEKTPUUECKOTO TOKa U UX
NOJJIepKaHUS dJIeKTprUUecKoro Toka. Cuiia Toka | KCIIOJIb30BAHUS B TEXHMKE; MOKa3bIBaTh MAarHUTHOE JIEWCTBUE TOKA; OMPENEATh HAPABICHUE CUIIbI
Y TUIOTHOCTB TOKa TOKA; PaCCYUTHIBATH MO (hOpMYyJie CUITY TOKA, BHIPAXKATh B PA3JIMYHBIX €IMHHUIIAX CUITY TOKa
50 | 3aBUCHMOCTD JIEKTPHUUECKOTO COMPOTUBIIEHUS VYcTaHaBIMBaTh COOTHOLIEHUE MEK/Y CONPOTUBIIEHNEM IIPOBOJIHUKA, €r0 JJIMHOM U IIONIA/IBIO
OT MaTepuasa, JUIMHbI 1 IJIOLAAH ONEPEYHOro | MONEPEYHOro CEYEHHUS; ONPEALNITh YIeIbHOE CONMPOTUBIIEHNE IPOBOIHNKA; AaHATU3UPOBATD
CEYEHUs IPOBOAHMKA. 3aBUCUMOCTD TaOJIMYHBIE TaHHbIE
ANEKTPUYECKOTO COIPOTUBIICHUSI TPOBOIHUKA OT
TEMIEPATYPHI
51 | 3axon Oma mis yuactka uenu 6e3 3/1C VYcraHaBIMBaTh 3aBUCUMOCTD CHJIBI TOKA B TIPOBOJHUKE OT CONPOTUBIIEHUS 3TOTO MPOBOJAHUKA;
3anuchIBaTh 3aK0OH OMa B BUJIE (POPMYIIBI; HCIIOIB30BATh MEXIIPEIMETHbIE CBA3U (PU3UKU U
MaTEeMaTHKU JJIs pelieHus 3aaa4 Ha 3akoH Oma
52 | DneKTpoABMKYIIas CUila HCTOYHHUKA TOKA. [IpumeHsATH IPHOOpPETEHHBIE 3HAHUS 110 (PU3MKE VIS PELICHUs MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS

3akoH OMa 11 MOJIHOM LIenH

B HOBCG,I[HCBHOI;'I KHU3HU, OJIA 0€30I1aCHOTO HCIT0IL30BaHMs OBITOBEIX TEXHUYECKHX YCTpOI;'ICTB,




PadrOHAJIbHOI'O ITPUPOJOIIOJIB30BAHUSA U OXPAHBI Oprma}omeﬁ Cpeabl

53 | CoeanHeHue NpoOBOJAHUKOB Bxrodats amMmnepMeTp M BOJIBTMETP B LIE€TIb; OIPEAEIATh CHIIy TOKAa M HAIIPSDKCHUE HA PA3JIMYHBIX
y4acTKax LEeNH; ONPEIeNsITh LIEHY JEICHUs aMIIEpMETPa U BOJIbTMETPA; YEPTUTh CXEMBI
EKTPUYECKON LIeNn
54 | CoenvHeHNE UCTOYHUKOB 3JIEKTPUUECKOM OOBACHATH HA IPUMEPE IEKTPUIECKOH 1enu ¢ AByMs ucrouHukamu Toka (3/1C), B Kakom ciydae
SHEpruu B 6arapero HCTOYHHUK IEKTPHUUECKON SHEPTUU paboTaeT B pexKUMe I'eHepaTopa, a B
KaKOM — B PEKUME MOTpeOnTeIIs
55 | PaGoTa 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKA PaccuuThiBaTh paboTy M MOIIIHOCTH 3JIEKTPUYECKOI0 TOKA; BBIPAKaTh €MHUILY MOLITHOCTH Yepes
€IMHUILIbI HANIPSKEHUS U CUJIBI TOKA
56 | 3akon [xoynsa-Jlenna. TerioBoe aelicTBre Toka | OnpenensTs Temreparypy HUTH HaKaIMBaHUS; TPUMEHSTh 3akoH J[xoynsa-JIeHna s pemenus
MIPaKTUYECKHX 3aJa4 U 3a7ja4 Npo(ecCHOHAIBbHOM HallpaBI€HHOCTH
957 | DNeKTpUYECKU TOK B OJYIPOBOJHUKAX. Ha ocHoBe 3HaHul CTpoeHUs aToMa 00BSCHATH CYILIECTBOBAaHHUE IMOJIYIPOBOAHUKOB; [loHMMaThH
OnexTpuyeckas MpoBOAUMOCTh IIPUPOAY IEKTPUUECKOIO TOKA B UUCTBIX MOIYIPOBOAHUKAX U B IIOJYNPOBOJHUKAX IIPU HAJTMYUU
IIOJIYIPOBOJITHUKOB IIPH HAJIUYHMH IIPUMECEU IIPUMECEH C TOYKH 3PEHUS JIEKTPOHHON TEOpUU
58 | IlonynpoBOJHUKOBBIE TPUOOPHI OOBACHATH YCTPOHCTBO, IPUHLIMIT ASUCTBUS U IPUMEHEHHE TOITYIPOBOJHUKOBOTO 110/ U
TpaH3UCTOpa
59 | DneKkTpuUecKuil TOK B )KUAKOCTSIX. 3aKOH OOBACHATH TPUPOAY IIEKTPUUYECKOTO TOKA B KUAKHX MPOBOJHUKAX; IPUMEHATh 3aKOH 3JIEKTPOJIHM3a
IEKTPOIM3a MIpH pelIeHNH 3a]1a4
60 | KontposbHas padota Ne 4 o reme [IpuMeHsITh TEOpETUYECKUI MaTepHall IPY BBIIIOJHEHUN KOHTPOJIBHBIX 3aJaHUM
«IIoCTOSIHHBIN TOK»
Tema 3.3: MarautHoe noJie (5 4.)
61 | MaruuTHOe none BbIABIATE CBSA3b MEXKAY DJIEKTPUYECKMM TOKOM M MAarHUTHBIM I10JIEM; IIPUBOAUTH IPUMEPHI
MarHMTHBIX SIBJIEHUI; Ha3bIBaTh OCHOBHBIE MOJIOXKEHUS U3yUYEHHBIX TEOPUM U TUIIOTE3; ONUCHIBATH U
JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO NTPOBEIEHHBIE SKCIIEPUMEHTHI, UCIIOJIB3Ys U1 TOTO PYCCKUI
A3BIK U S3bIK (PU3HKHU
62 | BekTop MHAYKIIMM MarHUTHOTO TIOJIS JlaBaTh onpesieneHHs U3y4EHHbIM OHATHAM (BEKTOp MarHUTHON UHIYKIIMH, CUJIOBBIE JIMHUN
MarHMTHON UHIYKIIUH, OPUEHTHPYIOLEE IeHCTBIE, BUXPEBOE M0JIE, IPABUIIO MPABOIl pyKH);
IIOKAa3bIBaTh CBSI3b HAIIPABJICHUSI MarHUTHBIX JMHUM C HAIIPABJIEHUEM TOKA C IIOMOILBIO MATHUTHBIX
CTPEJIOK; MePeUUCIIATh CIIOCOObI YCHIIEHNS MAarHUTHOT'O IEUCTBUS KaTYIIKH C TOKOM; IPUBOIUTH
IPUMEPHI UCIIOJIB30BaHMS JIEKTPOMArHUTOB B TEXHHUKE U OBITY
63 | [leiicTBue MarHUTHOTO MOJIS HA BbruncnsaTe cuiibl, AEMCTBYIONIME HA IPOBOJHUK C TOKOM B MarHUTHOM I10JI€; J€J1aTh BBIBOJBI U

PSIMOJIMHEHHBIN MPOBOIHUK C TOKOM. 3aKOH
Amrmiepa

YMO3aKII4YeHNsI U3 HAOII0ACHUN, N3YUYEeHHBIX (PM3MUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
BO3MOJKHBIE Pe3yJIbTaThl; IPUMEHATH MPUOOPETEHHbIE 3HAHUS 110 (PU3UKE JUTS PELICHUS
IIPAaKTUYECKUX 3a1a4




64 | MarauTHbIi noTok. PaboTa o nepemereHuto CTpyKTypHpOBaTh U3y4yeHHBIH MaTepUa; HHTEPIPETUPOBATh (PU3NYECKYIO HH(POPMALUIO,
IIPOBOJIHUKA C TOKOM B MATHUTHOM I10JIE IIOJIYYEHHYIO U3 IPYTUX UCTOUHUKOB
65 | [lelicTBue MarHUTHOIO IOJIS HA ABMKYLIUICS BbruncnsaTe cuiibl, JEMCTBYIOIIME HA dJICKTPUYECKUAN 3apsil, JBUKYIIUICS B MATHUTHOM I10JIE;
3apsn. Cuna Jlopenna MPUMEHSTh IPHOOPETEHHBIE 3HAHMS 110 (PU3KKE ISl pEeHICHUs MPAKTHUECKUX 3a1a4
Tema 3. 4: DiieKTpoMarHuTHass HHAYKOHSA (S 4.)

66 | DnexkTpoMarHUTHAas UHIYKIHS HaGmtonate 1 onuchIBaTh OMBITHI, TOATBEPKAAIOLIUE [TOSIBICHUE IEKTPHUUECKOTO MO IPU
W3MEHEHUH MarHUTHOTO I10JIs1, IENaTh BBIBO/IbI; OIIMCHIBATH 3aBUCUMOCTh MarHUTHOT'O IIOTOKA OT
MHIYKIIMY MarHUTHOTO OJIs, IPOHU3BIBAIOIIETO IIJIOMA/lb KOHTYpa U OT €r0 OPUEHTALIUHU 110
OTHOIICHHUIO K JIMHUSIM MarHUTHOW MHIYKIUH; OOBSICHATH IPUHLIMII JEHCTBUSI FeHepaTopa
MEKTPUYECKOr0 TOKA

67 | 3aKoH AIIEKTPOMArHUTHON MHIYKIIUU [IpumeHsTh IpUOOPETEHHBIE 3HAHUS 110 PU3UKE [Vl PEIICHUS TPAKTUUECKUX 3ajay, BCTPEYAIOIINXCS
B ITOBCEIHEBHOM JKU3HU

68 | CamomHIyKIMsI. DHEPrUusi MATHUTHOTO MOJIS OnuceIBaTh J€MOHCTPALIMOHHbBIE SKCIIEPUMEHTHI; HA0JII0JaTh U OOBSCHATH SIBIICHUE CAMOUHAYKIUY,
BBIUYUCIISATH SHEPTUU MAarHUTHOTO MOJIs; OOBSICHATh Ha IPUMEPE MarHUTHBIX SIBJICHUN, TOUEMY
(U3MKY MOKHO paccMaTpUBaTh KaK METAAUCLHUILIMHY; IPUMEHATh IPUOOPETEHHbIE 3HAHUS 11O
(bu3MKe IS penIeHus MPaKTHUECKUX 3a1a4

69 | DHeprus MarHUTHOTO MOJIs OnwuceIBaTh JeMOHCTPALIMOHHBIE SKCIIEPUMEHTHI; BBIYUCIISITh SHEPIUH MarHUTHOTO T0JIs; OOBSICHATh
Ha IpUMEepe MarHUTHBIX SIBIICHUH, ToueMy (PU3HKY MOKHO paccMaTpUBaTh KaK METaIUCLUIUINHY;
IPUMEHSTh IPHOOPETEHHBIE 3HAHUS 110 (PU3MKe [Vl PelIeHNs IPAKTHYECKUX 3a/1a4

70 | KonTponpHas pabota Ne 5 o reme «MarautHoe | [IpuMeHSTh TeOpeTHYeCKHiA MaTepHall IPU BHIIOJTHEHNH KOHTPOJIBHBIX 3aaHui

ITOJIC. 9H€KTpOMaFHI/ITHa${ HWHIAYKIOUS)

PA3JIEJI 4: KOJIEBAHUSA U BOJIHbBI

Tema 4.1: Mexannyeckue Koje0aHHus ¥ BOJHBI (8 41.)

71 | KonebatenbHoe nBukeHue. CBOOOAHbBIE Onpenensts KojedaTenbHOE ABMXKEHNE 110 €ro IpU3HaKaM; MPUBOAUTH IPUMEPHI KOJIeOaHui;
MeXaHU4ecKue KojaeOaHus Ha3bIBaTh BEJIMYMHBI, XapaKTepU3yIoLue KojedaTeIbHOe IBUKEHNE; 3alTUChIBaTh (hopMyTy
B3aMMOCBSI3H IEPHOA U YaCTOTHI KOJICOAHWH, MPHUMEHSTh UX NP PEIICHUH 33124
72 | Jlunelinple MeXaHHMYECKUE KojeOaTeIbHbIe OnwuceIBaTh JMHAMUKY CBOOOIHBIX KOJIEOAHU MPY>KMHHOTO U MaTeMaTHYECKOr0 MasiTHUKOB;
CHCTEMBI BBIYUCIIATH TIEPUO]] KOJIeOaHMI MaTEMaTHIECKOTO MasiTHAKA 110 U3BECTHOMY 3HAYCHHUIO €0 JITHHBI;
BBIUUCIIATH MEPUO/] KOJIeOaHHH Ipy3a Ha MPY>KUHE [0 U3BECTHBIM 3HAYEHUSIM €T0 MacChl U
KECTKOCTH TIPY>KUHBI
73 | IIpeBpalenue sHEPrUM NpU KOJIeOATEIHHOM JlaBaTh orpeesieHus] U3y4eHHBIM OHSATHUAM, JIeNaTh BHIBOJBI U YMO3AKIIIOUSHUS U3 HAOII01eHUH,
JIBOKCHUH M3YYEHHBIX (PU3MUECKNX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BOZMOKHBIC PE3YIIbTAThI; ONPEIENATh
napaMeTpsl KoJieOaHui Tpy3a Ha MPYKMHE U Ha HUTH, YUTATh rpaduKu
74 | BoiHyX/IeHHBIC MEXaHHUYECKHE KOJIeOaHUs OOBACHATDH, B UeM 3aKITIOUACTCA SBJICHUE PE30HAHCA; IPUBOIUTH IPUMEPHI MOJIE3HBIX U BPEIHbBIX




HpOHBJ'IeHI/Iﬁ pE€30HaHCa U IYyTHU YCTpAaHCHUA ITOCICAHUX ; BBIpa6aTBIBaTB HaBbIKHW BOCIIPUHUMATD,
AHAJIM3UPOBATD, Hepepa6aTLIBaTb " NpCaAbABIIATH I/IHCI)OpMaI_II/IIO B COOTBCTCTBHUHU C ITOCTABJICHHBIMHA
3aJjadyaMu

75 | IlomepedHble U MPOOIBHBIC BOJIHEI. Paznuyath nmonepeyHsie ¥ MPOI0TbHBIE BOJIHBI, OMMCHIBATH MEXAHU3M 00pa30BaHUs BOJIH; Ha3bIBATh
XapaKTePUCTUKH BOJTHBI XapaKTePU3YIOIINE BOJHBI (PU3MYCCKUE BEIIMUMHBI; 3aIMCHIBATh (DOPMYJIbI B3AUMOCBSI3U MKy HUMH

76 | UaTepdepenmus u qudpakius BOJIH HaGmonate 1 00BSICHATH SIBIICHUS HHTEpDEpEHITNH U TUPPAKITTN MEXaHUIESCKUX BOJH

77 | 3BYKOBBIC BOJHBI. YJIBTPa3BYK U €0 Ha3spiBaTh AMana3oH 4acToOT 3BYKOBBIX BOJIH; MPUBOANUTH MIPUMEPHI HCTOYHUKOB 3BYKa; MPHBOIUTH
IPUMEHEHHUE 00OCHOBAHHUS TOTO, YTO 3BYK SIBJISICTCS IPOJIOJILHON BOJHOM; BBIIBUTATh TUIIOTE3bI O 3aBUCUMOCTH

CKOPOCTH 3BYKa OT CBOMCTB CPE/Ibl M OT €€ TeMIIEPATYPhl OOBICHITH, IOYEMY B Ta3ax CKOPOCTh 3BYKa
BO3PACTACT C MOBBIIICHUEM TEMIIEPATyphl; MPEACTABIATH 001aCTH PUMEHEHUS YIIbTPa3BYyKa U
MIEPCIIEKTUBBI €r0 UCTIOIB30BAHUS B PA3IMIHBIX 00JIACTSIX HAYKH, TCXHUKH, B MEIUIIUHE; U3JIaraTh
CYTh 3KOJIOTMYECKHX MPOOJIeM, CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKA;
3aJ1aBaTh BOMPOCHI ¥ IIPUHUMATh Y9acTHE B 0OCYK/ICHUU TEMBI; IPUMEHSATh 3HAHUS K PCIICHUIO
3a71a4

78 | Pemenue 3ama4 1o teMe «MeXaHHYECKHE [TpuMeHsITh MPUOOPETEHHBIC 3HAHMS 110 (PU3UKE [T PEIICHUS TPAKTHYCCKHUX 337124
KOJIEOAHMS U BOJHBI»

Tema 4.2: DiieKTpOMarHuTHbIE KoJIeOaHus U BOJIHBI (10 4.)

79 | CBOOOIHBIE U BBIHYK/ICHHBIC Habmonate cBOOOAHBIE TIEKTPOMArHUTHBIE KOJIEOaHUsI B KOJIEOATeTbHOM KOHTYPE; JI€1aTh BHIBOJIBI;
AJIEKTPOMAarHuTHBIC KojieOanus. KoiebaTenbHbIi | MPOBOIUTEH AHAJIOTHIO MEX Ty (PU3NYSCKUMU BEIIMYUHAMHE, XapaKTCPU3YIOITIMH MEXaHUIECKYIO U
KOHTYp. [lepro cBOOOIHBIX INEKTPUUECKUX ANEKTPOMArHUTHYIO KoJiebaTebHbIe CUCTEM; PEIIaTh 3a/1a4u Ha MpuMeHeHue hopmyinsl TomcoHa
KOJIEOaHMI

80 | [lepemeHHbII TOK NuTtepnperupoBath GuznyecKyro HHPOPMAIUIO, TOTYYSHHYIO U3 IPYTHX UCTOYHUKOB; UCTIOIB30BaTh

ypaaeHus DJ]C, HaNpsDKEHUS U CHITBI TOKA JIUTSL PEIISHUS 3a1a4

81 | EMKOCTHOE U MHIYKTHBHOE CONPOTUBJICHHUS PaccunthiBaTh MapaMeTphl IEMH MPHU PA3TUIHBIX COMPOTHBICHUIX MIEPEMEHHOTO TOKA
MIEPEMEHHOTO TOKa

82 | I'enepaTopsl TOKa OOBSCHATH CTPOEHUE U MPUHITUI PpabOTHI TeHEpaTOpa MEPEMEHHOT0 TOKa; HHTEPIIPETUPOBATH

¢busznyecKkyro HHPOPMAITUIO, TIOTYICHHYIO U3 IPYTHX UCTOYHHUKOB

83 | Tpanchopmaropsl OOBSCHATH YCTPOMCTBO U YCIOBUS pabOThI TpaHCc(hopMaTopa Ha XOJIOCTOM X0y U TOJT HArpy3KOii;

paccuutsiBath KIIJI Tpancdopmaropa

84 | Ilonyuenue, mepeaaya u pacupeeieHmue HazpiBaTh ciocoObI YMEHBIIICHHSI TOTEPh AIEKTPOIHEPTUH TIPH Mepeiade ee Ha

IEKTPOIHEPTUU

00JIbIIME PACCTOSIHUS, aHAJIM3UPOBATh U OLIEHUBATh MOCJIEJCTBUS ISl OKpY>KaIoIlel cpe/bl OBITOBOM
Y TIPOU3BOJICTBEHHOMN JIeSITEIbHOCTH YEJIOBEKA, CBI3aHHOMN C MCIOIb30BaHNEM (PU3MUECKUX
MIPOLIECCOB; UCTIOIb30BaTh MIHTEpHET 11l MoucKa HHGOPMAIUU O COBPEMEHHBIX CIIOCc00ax nepeaadn
AJIEKTPOIHEPTUH




85

DJIEKTpOMarHuTHbIC BOJHBI. CBOMCTBA
AJNIEKTPOMATHUTHBIX BOJIH

Ha6J’II-O,[[aTB OIIBIT I10 U3JIYYCHHUIO U IIPHUEMY JICKTPOMArHUTHBIX BOJIH,; OIIMCBIBATh Pa3jinuus MEXKIY
BUXPCBBIM SJICKTPUYCCKUM U 3JICKTPOCTATUYCCKUM IIOJIAMU; HA3BIBATH CBOICTBa QJICKTPOMArHUuTHBIX
BOJIH; U3J1araTb CyTb SKOJIOTHYCCKUX HpO6J’I€M, CBA3aHHBIX C

QJICKTPOMAariuTHBIMHA KOJIEOAHHMSIMU U BOJIHaAMU, O0BACHATH POJIb DJICKTPOMArHMTHLIX BOJIH B
COBPCMEHHBIX UCCIICAOBAHUAX Bcenennoit

86 | M3obperenue paguo A. C. ITonossim. [lorsitue o | CTpyKTYpHUpOBaTh H3y4EHHBIH MaTepuall; MHTEPIPETUPOBATH PU3UUECKYIO HH(OPMAIIHIO,
paauocssi3u. [IpuMeneHne 37eKTpoMarHuTHBIX MOJTYYEHHYIO U3 IPYIHX UCTOYHUKOB; IEMOHCTPUPOBATH NPE3CHTAINH, Y4aCTBOBATh B 00CYKICHUN
BOJTH MIPE3CHTAIHI; PacCKa3bIBaTh O MPUHIIMIIAX PATUOCBS3H U TEICBUICHUS

87 | Pemenue 3a1a4 o TeMe «IEKTPOMAarHUTHEIE [TpumensaTh IprOOpETEHHBIE 3HAHUS 10 (HU3UKE VIS PEICHHS NPAKTHYSCKHUX 3a1a4
KOJICOAHUSI ¥ BOJHBI»

88 | KonrpossHas padoTa Ne 6 o pasaemny [TpuMeHATh TEOPETUYECKHI MaTeprall TP BHIMIOJIHEHUH KOHTPOJIBHBIX 3aJaHuH

«Konebanusa v BOITHBD)

PA3JIEJI 5: OITUKA

Tema 5.1: IIpupoaa ceera (S 4.)

89 | 3akoHBI OTpa)XECHUs U MIPEITOMIICHHUS CBETA JlaBaTh onpeieneHusl U3y4eHHbIM OHATUAM (TpaHuLa pa3jiera IByX Cpell, OTHOCUTEIbHBIN
MOKa3aTesb MpeIoMiIeHHs, aOCOMIOTHBINA TTOKa3aTelNb MPeoMIIeHus); (OPMYyIUPOBATh 3aKOH
OTpaXCHUA CBECTA U 3aKOH NPCIIOMIICHHA CBE€TA; A€JIaTh BBIBOABI U YMO3AKIIIOYCHHA U3 Ha6J'IIOI[eHI/II71,
M3YYEHHBIX (PU3NUECKHX 3aKOHOMEPHOCTEN, MPOTHO3UPOBATh BO3MOYKHBIEC PE3yIbTaThl

90 | [HomHoe OoTpaskeHHE CBETA JlaBaTh onpeieneHus U3y4eHHbIM MOHATUAM (IIOJTHOE€ BHYTPEHHE OTPa)KeHUE, IPEEIIbHBIN Yo
MOJIHOTO OTPa)KeHUsI, BOIOKOHHAS ONTHKA); IeJaTh BEIBOABI M YMO3AKIIOUEHUS U3 HAOMIOACHUH,
M3Y4YEHHBIX (PU3NUECKUX 3aKOHOMEPHOCTEN, IPOrHO3HPOBATh BO3MOXHBIE PE3YJIbTaThl

91 | JIaGopatopHas pabota Ne 1 «Omnpenenenue [IpoBoaNTH PU3NUECKHI SKCTIEPUMEHT; ONIPENEIATh MOKa3aTeIhb MPeIOMIICHHS CTeKIIa

MOKAa3aTelIsl MPEJIOMIICHUS CTEKJIa
92 | JIunzsl [locTpoenune n3o0pakeHui, JaBaeMbIX Pa3znuyath TUH3BI 10 BHEIIHEMY BHUY; ONIPEAEIATh, KaKas U3 JBYX JIMH3 C PA3HBIMH (POKYCHBIMU
JIMH3aMU pacCToAHUAMU JacCT OoJbliiee YBCIMUYCHUEC, CTPOUTDH I/I306pa)KeHI/I$I AaBa€MbIC JIMH3aMH, pa3jindyaTb

KaKue n300pakeHus JAr0T cOOMparolas ¥ pacCerBaroIias TNH3bI

93 | ®opmyrna TOHKOH JIMH3EI YMeTh CTpOUTh N300paKEHUS IPEIMETOB, JaBaeMble JIMH3aMH, PACCUUTBHIBATh PACCTOSHUS OT JIMH3BI
710 NU300paKeHUS MPEAMETa; PACCUUTHIBATh ONTHYECKYIO CHITY JIMH3BI; TPUMEHSATh TPHOOpETEHHBIC
3HAHUJ 110 (1)I/ISI/IKG JJI1 pEIICHU MPAKTUYCCKUX 3a1a4, BCTPCHAOIUXCA B HOBCG)IH@BHOf/i JKU3HU

Tema 5.2: BosiHoBbIe cBolicTBa cBeTa (7 4.)

94 | lucniepcus cBeta Habmonate pasnoxeHnue 6eoro cBeTa B CIIEKTP MPHU €ro MPOX0KICHUU CKBO3b MIPU3MY U TIOTyYeHUE
0enoro cBeTa MyTeM CJIO0KEHUS CIEKTPATbHBIX I[BETOB C TOMOIIbIO MPU3MBbI; OOBSACHATH CYTh U
JIaBaTh ONpe/IeNICHUE SIBJIICHUSI TUCTIEPCUU

95 | Unrepdepenuus crera Habmtonate siBieHne nHTEp(EpeHINH 3JIEKTPOMArHUTHBIX BOJIH U CBETA; 1aBaTh OINPEACIICHUS




W3Y4YCHHBIM MOHATUAM (MHTepdepeHus, uHTepepeHIIMOHHAs KapTHHA, YCIOBUE MAKCUMYMa,
yCJIOBHE MUHUMYMa, KOTEPEHTHbBIE BOJIHBI, KOT€PCHTHBIC HCTOYHUKHU, TOHKUE IJICHKH ); HAa3bIBaTh
OCHOBHBI€ IT0JIOKEHUSI U3YUCHHBIX TEOPUI U TUIIOTE3; OMUCKHIBATH U JEMOHCTPALIMOHHBIE U
CaMOCTOSTEJIbHO TPOBEICHHBIEC HKCIIEPUMEHTHI

96 | dudpakuus cera. Judpakunonnas pemerka Habmonate siBnenue nudpakiuu 31eKTPOMAarHUTHBIX BOJH U CBETA; MHTEPIIPETUPOBATH (PUIUUECKYIO
MH()OPMAIIHIO, TTOJIYYCHHYIO U3 APYTUX HCTOYHUKOB
97 | JIaboparopnas pabota Ne 2 «Onpezenenue [IpoBOAUTH (PU3MUECKHI IKCIEPUMEHT; ONIPEICIATh JUIMHY CBETOBOM BOJIHBI JJISI KPACHOTO U
JUTMHBI CBETOBOW BOJIHBD» (h10JIETOBOTO CBETA C MOMOIIBIO TU(DPAKIIMOHHON PEIICTKU
98 | IMonspusanus ceeta. Mcnonb3oBanue BOMHOBBIX | HaOmronate siBIeHUE MOISPU3ALNN HIEKTPOMArHUTHBIX BOJH U CBETA; HHTEPIPETUPOBATH
CBOMCTB CBETA B HAYKE M TEXHUKE ¢busnueckyro HHPOPMAIUIO, TIOTYYCHHYIO U3 IPYTHX UCTOYHUKOB; TPHUBOIUTH IIPUMEPHI TIOSIBIICHUS
B IIPUPOJIEC U UCTIOIH30BaHUS B TEXHUKE ABIEHUN UHTephEepeHLInH, T pakinu, TOIIPU3ALIH U
JUCTIEPCUU CBETA; IEPEUHCIIATh METOIbI IO3HAHUS, KOTOPBIE UCIIOIB30BAHBI TPH U3YUYCHUU
yKa3aHHBIX SBICHUN
99 | UudpakpacHoe, ynpTpaduoneToBoe u WuTtepnperupoBaTh GU3NYECKyI0 MHPOPMAIIHIO, TOTYYSHHYIO U3 IPYTHX UCTOYHUKOB,;
PEHTIE€HOBCKOE U3JIYUYCHHS JIEMOHCTPHPOBATH IMPE3CHTAINH, YIaCTBOBATH B OOCYXICHHUH MTPE3CHTAIIHIA
100 | KontponwHas padota Ne 7 mo pazgeny [IpuMeHsTh TeOpeTUYECKUil MaTeprall IPH BBHITIOJTHEHUH KOHTPOJIBHBIX 3aJaHHHA

«Onruka»

PA3JIEJI 6: SJIEMEHTHI KBAHTOBOM ®U3HUKN

Tema 6.1: KBanToBasi ontuka (4 4.)

101 | KBanToBas runotesa [Tnanka. ®oToHb! OOBACHATH KOPIYCKYJISIPHO-BOJIHOBOH J1yaJIM3M CBOMCTB (DOTOHOB

102 | Buewmnuit u BHyTpeHHUH GpoTo3ddext JlaBaTh omnpesesieHusl U3y4eHHbIM HOHATHAM ((hoTorddexT, hopmyna [1nanka, 3akoHbI
doroaddekra, A. I'. Croneros, padoTa BbIxo/1a, HOTOIIEKTPOHBI); HAOII01aTh (POTOIIEKTPHUCCKHI
3¢ exT; 00bACHATH 3aKoHbI CTOJIETOBA HA OCHOBE KBAaHTOBBIX MPE/ICTaBIECHUIN

103 | Teopus dhororddexra PaccunThIiBaTh MaKCUMaIbHYIO KHHETUYECKYIO SHEPTHIO 3JIEKTPOHOB MPU  (POTORIEKTPUIECKOM
s dexTe; onpenensTh paboTy BBIXOAA MIEKTPOHA 10 rpaduKy 3aBUCUMOCTH MaKCUMAaJIbHON
KHHETHYECKOW YHEPTHU (POTOIIEKTPOHOB OT YACTOTHI CBETA

104 | [Tpumenenue porodddexra [lepeuncasts mpuOOpHI, YCTAHOBKH, B KOTOPBIX MPUMEHSETCs] 0€3MHEPLMOHHOCTh (oTodddekTa,;
OOBSICHATH POJIb KBAHTOBOM ONTHKH B Pa3BUTHU COBPEMEHHOW (DM3HMKH; MHTEPIPETHPOBATH
¢buznveckyro HHPpOPMAIUIO, MOIYUYEHHYIO U3 APYTHX HCTOUHUKOB, IEMOHCTPUPOBATH MPE3EHTALINH,
Y4acCTBOBATh B OOCYKJCHUH MPE3CHTAINN

Tema 6.2: Pusuka atoma (2 4.)

105 | Snepnas (TutaneTapHasi) Moaenb atoMa. OnbiTel | ONHCHIBATH OMBITH Pe3epdopaa mo ncciieJ0BaHUIO ¢ TOMOIIBIO PACCESTHHS 0-UYaCTHII CTPOCHUS

Peszepdopna. KBantossie moctynatel bopa

aToMa; KJIacCU(PUIIUPOBATh U3YUYEHHBIE OOBEKTHI U SIBJICHUS; JIENIaTh BHIBOJBI U YMO3AKIIIOUEHUS U3
Ha0JII0IeHNH, N3yYEHHBIX PU3NYECKUX 3aKOHOMEPHOCTEH, MPOrHO3MPOBATh BO3MOKHBIE PE3YJIbTATHI;




106

KBanToBbIe reHepaTOphI

Habmtonate 1 00bACHATH NPUHLUI JIeHCTBUSA J1a3epa; IPUBOJUTH IPUMEPbI UCII0JIb30BaHMsI Ja3epa B
COBPEMEHHOW HayKe U TeXHHKE; UCIOJb30BaTh MHTEpHET A1 moncKa nH(OpMaIiK O MepCreKTUBaxX
IIPUMEHEHHS JIa3epa

Tema 6.3: @uzuka aToMHOr0 siapa (8 4.)
107 | OTkpbITHE PaIMOAKTUBHOCTH. Bubl OmnwuceiBath onbITH Pe3epdopaa mo 0OHapyKEHHUIO CIIOKHOTO COCTaBa PaJInOAKTHBHOTO M3ITyUCHHS,;
PaMOAaKTUBHBIX U3JIy4eHHUH JaBaTh ONpEJeNICHUs n3y4eHHbIM OHATHIM (bekkepelns, paanoakTHBHOCTD, anb(a-, OeTa-, raMma-
U3JIy4CHHE); HA3bIBaTh OCHOBHBIC NIOJIOXKEHHSI U3YYCHHBIX TCOPUH M TUTIOTE3
108 | PagnoakTHBHbIE NIPEBpAIIEHUS. 3aKOH Omnpenensars 3aps 1 MAaCCOBOE YUCIIO aTOMHOTO s/Ipa, BOSHUKAIOLIETO B PE3YJIbTaTe
PaAMOaKTUBHOIO pacmaja PaZAMoOaKTUBHOIO paciaja; 0ObSICHITh CYyTh 3aKOHOB COXPAaHEHHsI MAaCCOBOI'0 UMCIIA U 3apsiaa pU
PalnOAKTUBHBIX MPEBPALICHUSAX; IPUMEHSATh 3TH 3aKOHBI IIPH 3aIIMCH YPAaBHEHUH SJIEpPHBIX peaKivi
109 | Crpoenue aTOMHOTO sifipa. SIiepHbIE CUIIBI. OOBsACHATH (PU3UYECKHIA CMBICI TOHATHI: MaCCOBOE M 3apsII0BOE YMCIIA; JIENIATh BHIBOJIBI U
N3oTonsl YMO3aKJIIOUEHUS U3 HAOIIOICHUH, U3yYeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh
BO3MOXKHbBIE PE3YJIbTAThI
110 | Dueprus cBs3u aTOMHBIX siep. Jedekt macchr PaccunThiBaTh SHEPTUH CBA3H aTOMHBIX sI/IEpP; OOBSACHITD (PU3NUYESCKHIA CMBICI IOHATHI: SHEPTHSI
CBSI3U, Ie(EKT Macc
111 | SAnepHbie peakuuu. DHEPreTUUECKUN BBIXO Onpenensitb NPOIYKTHI AAEPHOIN peakluy; BEIYUCIATH S3HEPTHUIO, OCBOOOKIAIOIIYIOCS IIPH SIIEPHBIX
AJIEPHBIX pEaKLUi peaKusIx; MPUMEHTh NpUoOpEeTeHHbIE 3HAHUS 10 (PU3UKE IS peIIeHUs MPaKTHUECKUX 3ajad,
BCTPEUAIOIUXCSl B TIOBCEAHEBHOM KU3HU, /17151 0€3011aCHOTO UCIIOJIb30BAHMS TEXHUUECKUX
YCTPOMCTB, PALIMOHAJIIBHOTO IPUPOIONIOIB30BAHMS U OXPaHbl OKPYKAIOIIEH CPEJIb
112 | lenenue Tsoxenbix saep. LlenHast saepHas OnuceIBaTh MpOLECC AETICHUS si/ipa aToMa ypaHa; 0ObSICHITH (PU3NUECKUI CMBICT OHATUN: [IeNTHAs
peakuus. SInepHbIil peakTop peakuus, KpUTHYECKasl Macca; Ha3blBaTh yCIOBUS IPOTEKAHUS YIIPaBISIEMOH LIEMHON PEaKIWH;
paccka3bIBaTh O HA3HAYEHHUH SIIEPHOTO PEAKTOpa Ha MEVIEHHBIX HEHTPOHAX, €ro YCTPOICTBE U
IIPUHLIMIIE JEMCTBYS; Ha3bIBaTh IpeuMyllecTsa U Henoctatku ADC nepen ApyTMMHU BUJAMU
ANEKTPOCTAHLINN; TPUMEHSTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE I PEILIEHUS IPAKTUUECKUX
3aJa4, BCTPEYAIOIINXCs B TOBCETHEBHOM JKU3HU, JUI O€30M1aCHOTO MCII0JIb30BaHMSI TEXHUUECKUX
YCTPOICTB, paliiOHaIbHOTO MPUPOAONOIB30BaHUS M OXPaHbl OKPYXKAIOUIEH cpebl
113 | Tepmosinepusie peakuuu. [Ipumenenue saepHoi | [ToHnMaTh npeuMyIecTBa U HETOCTATKU MCIIOJIb30BaHUS ATOMHOW SHEPTUU M HOHU3UPYIOLINX
SHEPreTHUKU W3JTy4eHUH B IPOMBILIUIEHHOCTH, MEAUIIMHE; U3JIaraTh CyTh 3KOJOTHYECKUX MPOOIIEM, CBA3aHHBIX C
OMOJIOTHYECKUM JCUCTBUEM PaIMOAKTUBHBIX M3JTy4Y€HHI; Ha3bIBaTh YCIOBUS MPOTEKAHUS
TEPMOSJIEPHON peakliuy; MPUBOIUTH PUMEPHI TEPMOSIIEPHBIX peaKLUii; aHAIU3UPOBATh U
OLIEHUBATh MOCIIE/ICTBUS JUIs OKPY’KaIoLIel cpeibl ObITOBOM U MPOU3BOJCTBEHHON JAESATEIbHOCTH
YeJI0BEKa, CBA3aHHOM C MCMOJIb30BaHUEM (PM3MUYECKUX MPOIIECCOB
114 | KonrpomnbHas padora Ne 8 o pazzuerny [IpuMeHsTh TEOpPETUYECKUI MaTepHall IPU BBIIIOJHEHUN KOHTPOJIBHBIX 3aJaHUM

«DNeMEeHTHI KBAaHTOBON (hHM3UKN




JlaboparopHbIii npakTHKyMm (7 4.)

115 | M3yueHue 3aKkoHa COXpaHEHUSI MEXaHUYECKOU [IpoBoauTH PU3NUECKHI SKCTIEPUMEHT; U3MEPSATH MOTCHIUATIBHYIO SHEPTUIO MTOJHATOTO HaJl 3eMJIeit
SHEPrUuu TeJla ¥ ypyro AeGopMHUpPOBaHHON NPYKUHBI; padOTaTh B IpyIIe
116 | OnbiTHas poBepka 3akoHa [ 'eli-JIroccaka [IpoBOANTH (PU3MUECKHI IKCIIEPUMEHT; OMKMCHIBATH OIBITHI, YCTAaHABIMBAIOIINE 3aK0H I eii-JIroccaka,
00BsICHATH 3aKOH HAa ocHoBe MKT; paboTtars B rpynme
117 | Omnpenenenue aTMOCHEPHOro AABJICHUS C [IpoBoauTH PU3NYECKUI SKCTIEPUMEHT; OMPENIESITh aTMOC(EPHOE JIaBJICHHE ¢ TOMOIIbIO 3aKOHA
IIOMOIIBIO0 3aK0Ha boig-Mapuorra Boitns-MapuorTa; paboTath B rpymme
118 | Uzmepenue D/1C u BHYTpEHHETO [IpoBoauTts pusnueckuii sxkcriepumenT; usmepars J/]C u BHyTpeHHEe COPOTUBICHUE HCTOYHUKA
COTMPOTHUBIICHUS UCTOYHHKA TOKA TOKa, paboTaTh B IpyIIe
119 | M3yueHue mocienoBaTeIbHOTO U MapaJiesIbHOTO | [IpoBOANTE (hM3MUECKHil IKCIIEPUMEHT; COOUPATh YJICKTPHUSCKUE IIENH C MOCIIEA0BATEIHHBIM U
COETMHEHUS IPOBOIHUKOB napajuiebHbIM COeIMHEHNEM IIPOBOJIHUKOB, IPUMEHATh 3HAHUS, IONy4YEHHBIE TTPH U3YUCHHUH
TEOPETUUECKOI0 MaTepuasa Ha IpaKTUKe; padoTaTh B rpymnie
120 | M3yueHwue siBIEHUS HNEKTPOMArHUTHOM [IpoBoauTH PU3NUECKUI SKCTIEPUMEHT; pabOTaTh B TPYIIIE
WHIYKIAH
121 | M3yueHue TpeKOB NPOAYKTOB SJACPHBIX PEAKIIHiA

[IpoBoauTh PU3NYECKUI SKCTIEPUMEHT; paboOTaTh B rpyIme




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHME TIPOI'PAMMbI YYEBHOU JTUCIHHUIIJIMHDBI « PU3UKA»

ITomemenne kaOuHeTa ynoBieTBOpsieT TpeOoBaHUsIM CaHUTapHO-3MHIEMHOIOIHYECKUX
npaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m oOCHaIIeHO THUIIOBBIM OOOPYAOBaHHEM,
yKa3aHHbIM B HACTOSIIIUX TPEOOBAHUAX, B TOM YHUCIIE CIELUAIN3UPOBAHHON yueOHOH Mebenblo U
cpeAcTBaMU OOydYeHUSs, JOCTATOYHBIMU JUIsl BBIMOJIHEHUS TPEeOOBaHUI K YPOBHIO MOJATOTOBKU
oOydJaronuxcs.

B kabunere ecTb MynbTUMenuiiHOE 00OpPYIOBaHWE, MOCPEACTBOM KOTOPOTO YYACTHHKH
00pa30BaTEeNLHOrO Ipolecca MOIYT IPOCMAaTpUBATh BU3YalbHYIO HH(GOpPMALMIO, CO3/1aBaTh
NPE3CHTAINH, BUICOMATEPUAIIbI, HHBIC JTOKYMEHTHI.

B cocTtaB yueOHO-METOIMYECKOT0 U MaTepUAIbHO-TEXHUYECKOT0 00ecrieueH s IpOrpaMMbl
y4eOHOM TUCIUIUTMHBI «(PU3UKA» BXOMISIT:

* MHOTO()YHKIIMOHAJIbHBIA KOMILJIEKC MPENOAaBaTes;

* HarIAgHBIE MOCOOMsA (KOMIUIEKTHI YYEOHBIX TaONHMI, IUIAKATOB, JEMOHCTPAIMOHHBIC
MOJICIIN );

* nH(HOPMAITMOHHO-KOMMYHHUKATHBHBIEC CPEJICTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUJICKT TEXHHYECKOW JTIOKyMEHTAllUW, B TOM YHMCIIE MAclopTa Ha CPelCTBa OOy4YCHHS,
MHCTPYKLIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

* OuOMOoTEeUHBIN (HOH/I.

B OubGnuoteunblii ¢oHI BXOIAT y4eOHHKH, yuyeOHO-MeToaudeckue KoMIuieKTsl (YMK),
o0ecreunBarOIINe OCBOCHHE YYEeOHOW JTUCHUIUIMHBI «®DU3MKay», pPEKOMEHIOBAHHBIE WU
JOTYIIEHHbIE JJIi HKCIOJIb30BaHUS B NPO(GECCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
peanu3yromux 00pa3oBaTelIbHYI0 MPOrpaMMy CpeaHEro oOIero o0pa3oBaHUs B Ipejaeiiax
ocsoeHust OITOII CITO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHusI.

bubnvworeuynsii GoHA JTOMONHEH SHIUMKIIONEANSIME, CIIPABOYHUKAMH, HAYIHOW, HAYYHO-
HOMYJSPHOM U APYroi INTEpaTypoi Mo GpU3UKe.
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Jmutpuesa B.®. ®usuka 11 npodeccuii U crenuanbHOCTeH TexHnyeckoro npoguis. Coop-
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Koncrutynus Poccuiickoit denepannu (mpuHsITa BCEHAPOIHBIM rosiocoBanueM 12.12.1993)
(c ydeToM MoOMNpaBOK, BHECEHHBIX (eiepaibHBIMU KOHCTUTYIIMOHHBIMU 3akoHamMH P® o mompaskax
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[Ipukaz MunmncrepcTBa oOpa3zoBanuss U Hayku P® «O0 yrBepkiaeHuu ¢eaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CpenHero (TMOJHOT0) o0mero oO0pa3oBaHU
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[Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun mameHenuit B [lpukas
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u JII10O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmanuu mo opraHu3aiiuy moryde-
HUS CpEHEro o0Iero o0pa3oBaHus B Mpeeax OCBOCHHS 00pa30BaTEIbHBIX MMPOTPAMM CPETHETO
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHUMA
(denepaabHBIX TOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHJAPTOB M TMOIy4aeMOW Mpodeccuu Hiu
CHEIHMAIbHOCTH CPeIHEro MpodecCHoHaNbHOTr0 00pa30BaHUsy.

®enepanpublii 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaroIieil cpeap» (B pea. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — No 2. — Cr. 133.

Jmumpuesa B. ®., Bacunves JI. 1. ®usnka 1uist mpodeccruii U CrieuaibHOCTEH
TEXHUYECKOTO MPO(UIISL: METOJUUECKUE PEKOMEHAANU: MeTo1. Tocodue. — M., 2010.
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