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cpeaHero 3BeHa 1o crenuanbHocTd 29.01.29 Macrep cTonsipHOro u MeOeIbHOTO MTPOU3BOJICTBA.

Pa3zpabotumnku:

byraii JI. M., npentogasaTeinb
®.N.0., 10KHOCTD,

Paccmompena na saceoanuu Ymeeporcoena:

Memoouueckozo cosema 3amecmumens oupexkmopa no YP
Ilpomoxon Ne Tapabpuna B. U.

« » 20 r « » 20 r

BHGKTpOHHaH BEpCuUs IporpaMMbl HAXOAUTCS B METOIUYECKOM KaOuHETE



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6mieoOpazoBaTenbHON yueOHOW mucuuIuMHbl «Du3nKa» npeaHa3sHadeHa yis
u3yuyeHus: (QU3MKH B MPO(ECCHOHAIBHBIX  00pa30BaTENbHBIX OPraHU3aIMsIX  CPETHETO
npoecCHOHANBPHOTO 00pa3oBaHMs, pPEATU3yIOUINX O00pa30BaTENbHYI0 MPOTPAMMYy CPEIHETO
oOmiero oOpazoBaHMs B TpeieiaXx OCBOCHHS OCHOBHOH MpodeccHoHaTbHONH 00pa3oBaTeabHOM
nporpammbl CITO (OITOIT CIIO) na 6a3e ocHOBHOTO 00IIero oOpa3oBaHUS MPH TMOIATOTOBKE
CIIELMAINCTOB CpeAHero 3BeHa mno crenuanbHocTd 29.01.29 Mactep cTonsipHOrO U MeOEIbHOTO
MIPOU3BO/ICTBA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmero oOpa3oBaHHUS,
MPEIbABISIEMBIX K CTPYKTYpE, COJIEPKAHHIO M PE3ylbTaTaM OCBOCHHS Y4YEOHOW IUCIMIUIMHBI
«Du3uKa», B COOTBETCTBUM C PeKOMeHAanusMH 10 OpTaHU3alUH TOJYYSHHS CPETHEro OOIIero
o0Opa3oBaHus B Ipejesiax OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEr0 MPOQeCcCHOHATBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOmiero oOpa3oBanuss ¢ yderoMm I[IpumepHOI OCHOBHOM
00pa3zoBaTeIbHON TMpOrpaMMbl  CpeaHero ooOmero oOpa3oBaHus, OJOOPEHHON peleHueM
(dbenepanbHOr0 y4eOHO-METOUYECKOTO 0OBEIMHEHUS TI0 00IIeMy 00pa30BaHUIO (MMPOTOKOJ OT 28
ntoHs 2016 r. Ne2/16-3), B 06beme 180 vacos.

Coneprxanue porpammbl «OH3HKay HAIIPABIEHO HA TOCTH)KEHUE CIEAYIONIUX Yeell:

® OCBOCGHHE 3HAHUH 0 PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPUHIUIIAX, JISKAIINX B
OCHOBE COBPEMEHHON (PU3MUECKON KapTUHBI MHUpa; HanboJIee BaXKHBIX OTKPBITHSAX B
o0macTi pU3MKH, OKa3aBIINX OTPEACIISIONISe BIUSHUE Ha Pa3BUTHE TEXHUKA U
TEXHOJIOTHUH; METOJIaX HAYIHOTO MMO3HAHUS TTPUPOJIBI;

® OBJIAJICHWE YMEHHUSIMHU MTPOBOIUTH HAOIIOACHUS, IITAHUPOBATH M BBITIOIHATEH YKCIIEPHMEHTHI,
BBIJIBUTATh THIIOTE3bI H CTPOUTH MOJIENN, IPAMEHSTH ITOJTy4YeHHbIE 3HAHUS TI0 (U3NKE IS
00BsICHEHUS pa3HOOOpa3HBIX (PU3MUECKUX SIBICHUI U CBOWCTB BEIIECTB; MPAKTHYECKH
WCTIONh30BaTh (PM3NUYECKUE 3HAHUS, OIICHUBATh IOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU MH(pOpMaLHH;

® Da3BUTHE IIO3HABATEJIBHBIX HHTEPECOB, HHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
nporecce NpuoOpeTeH s 3HaHUN U yMEHUH 10 (PU3MKE ¢ UCTIONb30BaHUEM PA3INYHbIX
HCTOYHHUKOB UH(MOPMALIMU U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOT Ui,

e BOCHHUTaHHE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS 3aKOHOB IPUPObI, UCIIOIb30BAHUS
JOCTHXKEHUH (pU3UKM Ha O1aro pa3BUTHS 4EJI0BEYECKON IIMBUIM3ALMH; HEOOXOIMMOCTH
COTPYHUYECTBA B IPOLIECCE COBMECTHOI'O BBIMOJIHEHMS 3a/1a4, YBAXKUTEIbHOTO OTHOIIEHUS
K MHEHHIO ONIOHEHTAa IPU 00CYXICHUH IPOOJIEM €CTECTBEHHO-HAYYHOTO COAEPIKaHUS;
TOTOBHOCTH K MOPaJIbHO-3THUYECKON OLIEHKE MCII0JIb30BaHNs HAyUHBIX JIOCTHKCHUH,
YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKPYKAIOLIEH Cpe/ibl;

® UCMOJb30BAHUE IPUOOPETEHHBIX 3HAHUN M YMEHUH JUIsl peIIeHUs] TPAaKTUYECKUX
3aJa4 IOBCEJHEBHOM XU3HU, oOecreueHns 6e30MacHOCTH COOCTBEHHOM KU3HU,
palnMoHaIBFHOIO IPUPOAOIOIB30BAHUS M OXPAaHbl OKPYKAIOIIEH Cpebl M BOBMOKHOCTh
IIPUMEHEHMsI 3HaHUH [TPpU peLICHUH 3a/1a4, BOSHUKAIOUINX B MOCIEAYIOIIEH
npodeccuoOHaNbHON 1EATEILHOCTH.

Buapl KOHTpOIIS: TEKYLMNA, TPOMEKYTOYHBIN.

[IpennoururensHble (OpMBI OpraHU3aUN y4eOHOTO MpoLecca: JEKIUH, YPOKHU -
IIPAKTUKYMbI, KOMOMHUPOBAHHBIE YPOKU U UX COUYETAHHUS.

OBIIASI XAPAKTEPUCTHKA YYEBHOU JUCHUIJIMHBI «®U3UKA»

B ocHoBe yueOHON mucuUIUIMHBI «DHU3MKa» JIEKUT yCTaHOBKAa Ha (OPMHpPOBAHUE Y
CTY/IEHTOB CHCTEMbl 0a30BbIX MOHATUN (U3UKU U NPEICTABICHUNH O COBPEMEHHON (U3MUEcKOn
KapTHHE MHUpPA, a TaKKe BbIPAOOTKA YMEHUH NpPUMEHATh (QU3MUECKUE 3HAHMs, Kak B
npoeccuOHaNbHON AEATENIBHOCTH, TaK U JUISl peIICHHs )KU3HEHHBIX 33/1a4.

MHorue MoJyioKeHHsl, pa3BUBaeMble (PU3MKON, pacCMaTPUBAIOTCA KaK OCHOBA CO3JaHHS U
UCIOJb30BaHUS HMH(OPMAIIMOHHBIX M KOMMYHHMKalMOHHbIX TexHonoruit (MKT) — oxHoro us
HaunboJiee 3HAUUMBIX TEXHOJIOTHYECKUX JOCTHXKEHUI COBPEMEHHOM LIMBUIM3AIIUH.

®u3rka AaeT K14 K TOHUMAHNUIO MHOTOUYNCIIEHHBIX SIBJIEHUH U IPOLIECCOB OKPY’KAIOLIErO
Mupa (B €CTECTBEHHO-HAayYHBIX 00JACTSAX, COIIMOJIOTHH, SKOHOMUKE, S3bIKE, JIUTepaType u fp.). B
¢u3uke GOpMUPYIOTCSI MHOTHE BUIBI JEITEIBHOCTH, KOTOPhIE MMEIOT METANPEIMETHBINA XapaKTep.



K HuM B mepBylo ouepefb OTHOCATCS: MOJECIUPOBAHME OOBEKTOB M IPOIECCOB, MPUMEHEHHE
OCHOBHBIX METOJ/IOB MO3HAHHS, CHCTEMHO-UH()OPMAIIMOHHBIA aHaIu3, (JOPMYIHPOBAHUE TUIOTES,
aHaJN3 U CHHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMAaTHU3allls, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX
CBsi3eH, MOWCK AaHAJOIOB, YIpaBJICHHWE OOBEKTaMU M IpoleccamMu. VIMEHHO 3Ta AMCIMIUIMHA
MO3BOJISICT MO3HAKOMUTH CTYJICHTOB C HAyYHBIMH METOAAMHU TIO3HAHUS, HAyYUTh UX OTIUYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT SIKCIIEPUMEHTA.

®u3rka UMEET 0YeHb OO0JIBILIOE M BCEBO3PACTAIOLIEE YUCIIO MEXKIUCUUIUIMHAPHBIX CBA3EH,
npUuYeM Ha YpOBHE, KaK TOHSATHHHOTO ammapara, TaK M WHCTPYMEHTapusi H  SBISETCS
METOJUCIUIUIMHOM, KOTOpasi MPeAOCTABIISICT MEKIUCUUIUIMHAPHBINA S3BIK ISl OTIMCAHMS HayYHOU
KapTUHBI MUDA.

®dusurka gBIsSETCS CUCTEMOOOpa3youM (HaKTOPOM i €CTECTBEHHO-HAYYHBIX Y4EOHBIX

MPEIMETOB, IOCKOJIbKY (DPU3MYECKHUE 3aKOHBI JIEKaT B OCHOBE COJIEp)KaHUS XHUMUHU,
Oouosornu, reorpaduy, AaCTPOHOMHHM U CICUUAIBHBIX TUCHUIUIMH (TEXHWYECKas MeXaHUKa,
ANIEKTPOTEXHUKA, MIEKTPOHUKA U JIp.). YueOHas aucuuiuinHa «Dusmkay co3/1aeT yHUBEpPCAIbHYIO
0a3y asst u3yueHus o0nenpo(ecCuoOHaNbHbBIX U CTIEIMANIBHBIX JUCIHUIUIMH, 3aKIaAbIBast PyHIaMEHT
VIS TTOCJIETYIOIEro OOyueHus CTYICHTOB.

[IpodunpHas cocraBisromas o01eo0pa3oBaTeIbHON NUCIUIUIUHB «DU3HKay peamu3yeTcs
B COACp)KaHWM OOYyYEHHUs, KOJIMYECTBE YACOB, BBIACISIEMBIX Ha W3YYE€HHE OTICIBHBIX TEM
IpOrpamMMBbl, TIyOMHE MX OCBOCHHUS CTyICHTaMH, 00beMe M XapakTepe MPaKTHYECKHX 3aHSTHH,
BHJIaX BHEAYIUTOPHON CAMOCTOSTEIbHOU PabOThI CTYAEHTOB.

[Ipu ocBoenun crnenuansHocTet CIIO TexHmyeckoro mnpoduias mnpodeccHoHaTLHOTO
oOpaszoBaHusi (u3MKa M3ydaeTrcss Oosiee yriayOneHHO, Kak TpoduibHas ydeOHas NUCIMILINHA,
YUUTHIBAIOIIAsl CIEM(PUKY OCBAUBAEMBIX CIIEIIMATbHOCTEH.

Teopernueckue cBefeHUs MO0 (QU3UKE JOMOJHSAIOTCS AEMOHCTPALUAMU U JJAOOPaTOPHBIMU
pabotamu.

[IpodunbHas HampaBlIEHHOCTh OCYHIECTBIIAETCA TakXKe MyTEM YBEJIUYEHHS JIOJH
CaMOCTOSITEIBHOW PabOThl CTYJAEHTOB, Pa3dUYHBIX (OPM TBOpUYECKOHW paboThl (NMOATOTOBKU U
3alUThl pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaXXHOCTh U 3HAUUMOCTbh TEXHHUYECKOTO MPOUIIs
BBHIOPAHHOM CTICIIMAIBHOCTH.

MECTO YYEBHOH JJUCIUAIIJIMHBI B YYEBHOM ILJTAHE

VYueOnas qucuuminHa «Du3uka» SBiIseTcsl y4eOHBIM MIPEIMETOM 00s3aTeNIbHOM peMETHON
obnactu «EcrectBennbie Hayku» PI'OC cpeanero obiero oopa3oBaHusl.

B npodeccronanbHbix 00pa3oBaTeNbHBIX OpraHU3alUsAX, PEATH3YIOUIUX 00pa30BaTeIbHYIO
nporpammy cpenHero oomiero oopazopanus B npeaenax ocsoeHus OITOIT CITO na 6a3e 0CHOBHOTO
obuiero oOpazoBanusl, yueOHas aucuuinHa «Pu3nka» uzydaercs B 0011e00pa3oBaTeIbHOM IUKIIE
yuebnoro minana OIIOIT CIIO na 6a3e ocHOBHOTO 0OIIEro 0Opa3oBaHUs C MOJYYEHHUEM CPEIHEro
obiero oopaszosanus (IIIICC3).

B yueOnbix mmanax IIIICC3 yueOHas aucuumiiuHa «Du3MKa» BXOIUT B COCTaB OOIIMX
00m1e00pa3oBaTeNbHBIX YUEOHBIX ITUCIHHIUIAH, (HOPMHPYEMBIX H3 00S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpeanero obmiero oopazoBanus, ans cnenuansHocteir CIIO cooTBeTCTBYIOIIETO
npoduis mpodeccHoOHaTLHOTO 00pa30BaHMS.

PE3YJbTATHI OCBOEHUA YUYEFHOM JUCITATLIAHBI

OcBoenue conepkanust yaeOHoM quctunianHbl «Dusnka» odecreunBaeT J0CTHKEHNE
CTYIACHTAMH CIIEAYIOIIHUX PE3YyIbTATOB:
® JIUYHOCMHBIX:

— YyBCTBO FOPAOCTH U YBOKEHUS K UCTOPUHU U JOCTIKEHUSM OT€UECTBEHHON (PU3NUECKOM
HayKd; (PU3NYECKU IPaMOTHOE NIOBECHHE B TPO(PECCHOHATBHOM EATETLHOCTH U OBITY
npu oOpalieHny ¢ mpudopaMu U yCTpoiicTBaMu;

— TOTOBHOCTbH K NMPOJIOJDKEHUIO 00pa30BaHMs U MOBBIIICHUS KBaTM(PUKALUU B U30paHHOMN
npodeccuoOHaNbHON AEATENILHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIU (PU3UUECKUX
KOMIIETEHIUH B 3TOM;

— yYMEHHE UCIOJIb30BaTh TOCTUKCHUSI COBPEMEHHOM (DPM3NYECKON HAYKH U (PU3HUYECKUX



TEXHOJIOTHH [Tl TIOBBIIIEHUSI COOCTBEHHOTO WHTEIUICKTYaTbHOTO PAa3BUTHS B
BBIOpaHHOM PO eCCHOHATBFHOMN eATENbHOCTH;

— YMEHHE CaMOCTOSTEIILHO JJOOBIBATH HOBBIE /IS ce0sl pU3MUEcKre 3HAHUS, UCTIOb3YA
JUISL 9TOTO TOCTYITHBIC UCTOYHUKN WH(POPMAITUH;

— yYMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3AaUMOOTHOIICHHS B KOMAH/IE TI0 PEIICHUIO
00IIMX 3a71a4;

— yYMEHHE yIpaBIsTh CBOCH IMO3HABATEIHHOM EATEIHHOCTHIO, TPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO HHTEIUICKTYaJIbHOTO Pa3BUTHS,

—  CIIOCOOHOCTH MPOTHBOCTOATH HJICOJIOTHH IKCTPEMHU3MA, HAIIMOHAIIM3Ma, KceHodoouu,
JTUCKPUMHHAIIMH TI0 COIMATBHBIM, PEIMTUO3HBIM, PACOBBIM, HAITHOHAITBHBIM IIPU3HAKAM
Y JPYTUM HETaTUBHBIM COITUATBHBIM SIBJICHHSIM

® MemanpeomemHuvix:

— WCTOJIb30BaHUE PA3IMIHBIX BHJIOB MIO3HABATEIHLHON JACITEILHOCTH IS PEIICHUS

— (¢u3nyecKux 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/IOB TIO3HAHUS (HaOII01eHuS,
OTIMICAHUSI, U3MEPEHHUSI, SKCIICPUMEHTA) JJTs1 U3YUCHUS Pa3IMIHBIX CTOPOH OKPYKAFOIIIeH
JIEUCTBUTEIIFHOCTH,

— WCTOJIb30BaHUE OCHOBHBIX HHTEJUICKTYAIbHBIX OTICPAIUi: TIOCTAHOBKH 33J1a4H,
(hopmyIupOBaHUs TUTIOTE3, AaHAJIW3A ¥ CHHTE3a, CPaBHEHHU S, 0000IIeHHUS,
CUCTEMAaTH3aIlNH, BBISBIICHHS IPUIHHHO-CIICJACTBECHHBIX CBSI3€H, IIOMCKA aHAJIOTOB,
(hopMyITMpOBaHUS BEIBOJOB JUISI N3YYCHUS PA3ITMYHBIX CTOPOH (PU3HUECKUX 0OBEKTOB,
SIBIICHUH | IPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccroHanbHO chepe;

— yYMEHHE TeHEepUPOBATh UJICH U OTIPEACIIATH CPEJCTBA, HEOOXOUMBIE JUTSI KX
peanu3anum;

— YMEHHE UCMOJIb30BaTh PA3INYHbIC UCTOYHUKHU JJIsl HOJTYydeHHS (PU3NUECKOM
nH(pOopMalNHY, OLIEHUBATh €€ TI0CTOBEPHOCTH;

— YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMAIIUIO B PA3IMYHBIX BHAX;

— yMeHHue MyOJIUYHO MPEACTaBIATh PE3YIbTaThl COOCTBEHHOTO HCCIIEI0BAaHUS, BECTH
JMCKYCCHU, JOCTYITHO M TAPMOHUYHO cOYeTasi coaepkaHue U (GOpMbI MPeACcTaBIIeMO
nHpopMmaluu;

®  npeomMemHbvlx:

— chOpPMHUPOBAHHOCTb MPEACTABICHUI O POJIM U MeCTe (PU3UKU B COBPEMEHHOI Hay4dHOM
KapTUHE MHpa; TOHUMaHue (GU3NYeCKOl CyIHOCTH Ha0I0aaeMbIX Bo BeenenHoi
SIBIICHUH, posid (PU3HKU B POPMUPOBAHUU KPYTro30opa U (PyHKIIMOHATBEHON TPaMOTHOCTH
YeJloBeKa Ui PEIICHUs TPAKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOMOJAraloUIMMHU (PU3NYECKUMU MOHATUSIMU, 3aKOHOMEPHOCTSIMU,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE UCIOIb30BaHUE (PU3HMUECKON TEPMUHOIIOTUU U
CUMBOJIUKH;

— BJIaJICHUE OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIb3yeMbIMH B (PH3UKE:
HaOII0ICHUEM, OITUCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

— yMeHus 00pabaThIBaTh pe3ylbTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTh MEXKIY
(bu3MYECKUMU BeTUYMHAMU, OOBSICHATH MOTY4YEHHBIE Pe3YJIbTaThl U JIENaTh BHIBOJIBI;

— chOpMHUPOBAHHOCTH YMEHHS petiaTh PU3NUECKHE 3a/1a4H;

— chOpMHUPOBAHHOCTH YMEHHS MPUMEHSTh MOJTYUCHHbIE 3HAHUS JJIs1 OOBSICHEHHS YCIOBHMA
MpoTeKaHus (PU3NUECKUX SIBJICHUI B IPUpoJIe, MpodeccuoHaNbHOU cdepe U s
MPUHSATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHON KU3HU;

— chOpMUPOBAHHOCTH COOCTBEHHOM MO3HIIMHU 110 OTHOLIEHUIO K (PU3HUecKoit
nH(popMaLUU, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

B peanmmzanmmu TpeGoBaHuii ®DenepanbHBIX TOCYIApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHIApPTOB 00mero u MpoQecCHOHATBHOTO 00pa30BaHUS HEOOXOJWMO YYHTHIBATH Kak
(dhopMHpOBaHHE YHUBEPCATBHBIX YY€OHBIX NEHCTBUHM, TaK M OOMIMX U MPEAMETHBIX KOMIIETEHIUI
JUIS TIOJTYY€HUS TUYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX PE3YIIbTaTOB.

B mporpamMMmy BKIIIOUEHO cojep)KaHME, HAMpaBiIeHHOE HAa (OPMHUPOBAHUE y CTYICHTOB
0o0IINX KOMIETEHIMH, HeoOXoauMbIX miIsd KadectBeHHoro ocsoenuss OIIOII CIIO na Oaze
OCHOBHOTO 0011ero 00pa3oBaHusl ¢ MOJy4YE€HHEM CPEIHEro oOIIero o0pa3oBaHHUS U IPOTPAMMBI



MOJATOTOBKH CIIELUATUCTOB cpeaHero 3eHa mno crneuuanbHoctu 08.02.09 MonTax, Hamaaka u
HKCIUTyaTaIHsl 3JIEKTPOOOOPYIOBAaHHS TPOMBIIIUICHHBIX M TPAKJAHCKHUX 3/1aHUM.

OK O0l1. BeiOupate crmocoObl pemeHus 3anad NpodecCHOHATBHON JESTETbHOCTH,
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBasATh MOUCK, AaHAIN3 U HHTEPIPETALUIO HHPOPMALIUHU, HEOOXOAUMON ISt
BBITIOJTHEHUS 33/1a4 MTPO(ECCUOHATBHON 1A TEIbHOCTH;

OK 03. I[TnannpoBath U peaan30BbIBATh COOCTBEHHOE MPO(PECCHOHANBHOE U JTHYHOCTHOE
pa3BUTHE;

OK 04. PabGortatb B KOJUIEKTMBE M KOMaHze, 3(P(PEeKTHMBHO B3aMMOAECUCTBOBATH C
KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMHU;

OK 05. OcymiecTBasTh YCTHYIO M NHCbMEHHYI0 KOMMYHHKAI[MIO Ha IOCYJapCTBEHHOM
SI3BIKE C YUETOM 0COOEHHOCTEH COIMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasTe TrpakJaHCKO-NMATPUOTUYECKYIO IO3ULHUIO, JEMOHCTPUPOBATH
0CO3HAHHOE TOBE/IEHNE Ha OCHOBE TPAJMIIMOHHBIX 00IIEYeI0BEYECKUX IEHHOCTEH;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CPEJIbl, peCypcocOepexreHuIo,
3P PEKTHBHO AEHCTBOBATH B UPE3BBIYANHBIX CHUTYAIUSX;

OK 09. Hcnonp3zoBaTh HH(MOPMALMOHHBIE TEXHOJOTMM B  HPO(ecCHOHAIBHOU
NeSTeIbHOCTH;

OK 10. Tlonw3oBaThcsi MpodeccHOHANbHON TOKyMEHTAlMell Ha TOCyJapCTBEHHOM M
WHOCTPAHHOM SI3bIKaX.

COJIEP’KAHUE YYEBHOM JUCIUTIIMHBI
Beenenue

®dusnka — QyHgaMEHTANTBHAS HAYKa O TIPUPOJIC.

EctecTBeHHO-Hay4YHBI METOJ| MO3HAHUS, €0 BO3MOXKHOCTH M TPaHUIBl MPUMEHHUMOCTH.
DKCIIEpUMEHT U Teopus B Mpoliecce Mo3HaHUs Mpupoabl. MoenupoBaHue GU3NYECKUX SIBICHUN U
npoueccoB. Poib sxkcniepuMeHTa U TeOpHH B Mpoliecce Mo3HaHUs Ipupoibl. Pusnyeckas BeIMUrHa.
[TorpemrnocTu n3Mepennit puznveckux BeaudrH. Ousndeckre 3aKOHBI. [ paHUIBI TPUMEHUMOCTH
¢du3nveckux 3aKoHOB. [loHsTHE O Qu3MUecKOl KapTHHE MHUpa. 3HaUYeHHE (PU3UKU TIPH OCBOCHUU
npodeccuit CI1O u cnermmansaocTed CI10.

1. Mexanuka

Kunematuka. Mexannueckoe apuxkenue. Ilepememenue. Ilyrs. Ckopocts. PaBHOMEpHOE
NPSMOJIMHENHOE  JIB)KEHHE. YCKOpeHue. PaBHONEpeMEHHOE MNPSAMOJUMHEHHOE JIBHXKEHHE.
CBoOonHoe maneHue. [IBukeHue Tena, OpOILIEHHOTO MOJ YIJIOM K TOpuU30HTY. PaBHOMepHOE
JBUKEHUE 10 OKPY>KHOCTH.

3akonbl Mexanuku Hprotona. IlepBeiil 3akoH Hetotona. Cuna. Macca. Ummynbc. Bropoi
3akoH Hprotona. OCHOBHOM 3aKOH Kiaccuueckol auHamuku. Tperuit 3akoH HproToHa. 3akoH
BceMupHoro tsaroreHus. ['paBuranmonnoe nozie. Cuna tsoxectd. Bec. CriocoObl M3MepeHHsI MacChl
Ten. Cuibl B MEXaHUKE.

3aKOHBI COXpAaHEHMSI B MEXaHMKE. 3aKOH COXpPaHEHUs HUMIIyJbca. PeakTMBHOE JIBUKEHUE.
PaGora cunbl. PaGota mnoreHuuanbHBIX cuil. MoimHOCTh. OHeprus. Kuneruueckas sHeprus.
[loreHunaneHass >Heprus. 3aKOH COXpPaHEHUsT MEXaHW4ecKOW sHepruu. lIpumeHeHne 3aKOHOB
COXpaHEHHUS.

JeMoHcTpanyuu

3aBUCUMOCTD TPAEKTOPHH OT BHIOOPA CUCTEMBI OTCUETA.
Bubl MexaHU4eCKOTO JBUKEHUS.
3aBUCHUMOCTb YCKOPEHHUS TEJIa OT €r0 MacChl U CUJIbL, IeUCTBYIOLIEN Ha Teno. CloXeHUe CHIL.
PaBeHCTBO M MNPOTHBOMOJIOKHOCTh HAMNpPABJICHUS] CUJI  JCHUCTBUS M MPOTUBOIACHCTBUSL.
3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIium.
Cunsl TpeHusL.
HesecomocTs.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHNIMATHHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.
JIaGopaTopHbie pabOThI



WccnenoBanue IBIKEHUS Tela MO JCHCTBUEM TTOCTOSHHOM CHUJIBI.

N3ydeHue 3aKk0Ha COXpaHEHUS] UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBUKEHUU TeJla MO JCHCTBUEM CUJT TSKECTH
U YIPYTrOCTH.

CpaBHeHUE paOOThI CUIIBI C H3MEHEHHEM KUHETHUYSCKOW SHEPTUU Tela.

N3yueHre 0COOEHHOCTEN CHITBI TPEHHS (CKOIBKEHUS).

2. OCHOBBI MOJIEKY/IAPHON (DM3UKU U TEPMOIUHAMMKH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. MneanpHblii ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMUHETUYECKOH Teopuu. Pa3Mepsl M Macca MOJIEKyl U aTroMoB. bpoyHoBckoe
neuwkenue. Judpgys3us. Cuiibl U SHEPrusi MEXKMOJIEKYISIpHOTO B3auMojencTBusa. CrpoeHue
ra3o00pa3HbIX, XUAKUX W TBEpAbIX Tell. CKOPOCTH MABWIKECHUS MOJIGKYI W WX H3MEPCHHUE.
Wneansusriii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHYECKOW TEOPUU Ta30B.
Temnepatypa u ee wusMmepeHue. [a30Bble 3akOHbL. AOCOJIOTHBIM HYJIb TEMIIEPATYypHI.
TepMoanHaMuueckasi MIKana TEMIEpaTypbl. YpaBHEHUE COCTOSIHMSI WICAIbHOTO Ta3a. MousipHas
ra3oBasi IOCTOSIHHAS.

OcHoBbl  TepmoguHamMukd. OCHOBHBIC TIOHSTHS W OMNpeAesieHUus. BHYTpeHHsIsT SHeprus
cucTeMbl. BHyTpeHHsIs1 sHeprusi ujeaqpHOro raza. Pabora m Temnora kak ¢opMbl Iepenadyu
SHEprur. TermoeMKOoCTh. YAelbHas TEIMJIOEMKOCTh. YpaBHEHHE TerioBoro Oanmanca. llepBoe
Hayajo TepMoauHaMuku. AmuabatHbiii npornecc. [Ipunnun nedictBust TeroBoi mammHbl. KIT
TeIUI0BOrO JBUraTesns. Bropoe Hayano TepMoanHaMuku. TepMoimHaMUuecKas IIKajia TeMIeparyp.
XonoaunpHele MaIvHbL. TeruoBbie aAurarenn. OxpaHa IpupoIb.

CpoiictBa mapoB. Mcmapenue u koHjeHcanus. HacblleHHbI map U ero cpoiictBa. AO-
COJIIOTHAsT W OTHOCUTENIbHAs BJIAKHOCTh BO3ayxa. Touka pocbl. Kumnenwe. 3aBUCHMOCTH
TeMIIepaTypbl KUIEHUS OT JaBieHus. [leperpersiil map u ero ucroyib30BaHUE B TEXHUKE.

CBolicTBa KUIKOCTEH. XapaKTepUCTUKA >KUIKOTO COCTOSIHMA BeniectBa. [loBepXHOCTHBINM
CIIOM KUIKOCTU. DHEPrHsl MOBEPXHOCTHOIO CJOs. SIBIEHUS HA TpaHULE KUIKOCTH C TBEPIbIM
TenoM. KanuiisipHble SIBIICHHUSL.

CBolicTBa TBEpPABIX TeI. XapaKTepPUCTHUKA TBEPAOTO COCTOSIHUS BEIIECTBA. YIpYyrue
CBOMCTBa TBepAbIX Tei. 3akoH ['yka. MexaHuueckue CBOMCTBa TBEpAbIX Tel. TemmoBoe
pacuIMpeHue TBEpAbIX Te U xkuakoctel. [ImaBnenue n kpucramumsanusi.

JeMoHCTparmu

JIBuxkeHre OpOyHOBCKHMX YaCTHII.
Hupdysust.
N3menenue naBieHus ra3a ¢ UI3MEHEHHEM TEMIIEPaTyphl IPU OCTOSTHHOM 00beMeE.
N3oTepmuueckuii 1 n300apHBII MPOIIECCHI.
W3meHeHne BHyTpeHHEH SHEPTrUU TEJ PU COBEPILIEHUU PaOOTHI.
Mopenu TemIoBbIX ABUTATENEH.
Kunenue Boab! Ipu NOHUKEHHOM JaBJICHUU.
[IcuxpomeTtp u rurpomerp.
SIBneHus MOBEPXHOCTHOI'O HATSXKEHUS U CMAYMBAHMSL.
Kpucranmnsi, amopdHbie BelecTBa, >KUIKOKPUCTATUINYECKUE TeNa.
JlaGopaTopHbie pabOTHI
N3mepenune BIaXHOCTH BO3AyXa.
N3mepeHne noBepXHOCTHOTO HATSHKEHUS )KUAKOCTH.
Habmonenue nporecca kpucramnuzanuu M3yuenue aepopmaruu pactspkenus. Mzyuenue
TEIJIOBOTO PACIIMPEHUS] TBEPJIBIX TE.
N3yuenre ocoOGeHHOCTEN TEMI0BOTO PacUIMPEHHs BOIDI.

3. DIeKTpoaMHaMHKa

QHCKTpI/I‘-ICCKOC I10JIC. 3J'ICKTpI/I‘-ICCKI/IC 3apsAadbl. 3aKkoH COXpaHCHUA 3apdaaa. 3akoH KYJ'IOHa.
3J'ICKTpI/IquKOC II0JIC. HaHpﬂ)KCHHOCTB QJICKTPHUYICCKOTO ITOJIA. HpI/IHL[I/Il'I Cyneprno3nnun TIOJIEH.
Pabora CUJll QJICKTPOCTATUYCCKOT'O I10JI4. IToTenumar. PazHocTh INOTCHIIMAJIOB.
3KBI/IHOTCHI_[I/I3.JIBHBIC MOBCPXHOCTH. CBs3b MCXKAY HANPSAKCHHOCTBIO U PAa3HOCTHIO MOTCHIUAJIOB
QJICKTPUYCCKOTO TIOJIA. ﬂI/IBJIeKTpI/IKI/I B OJJICKTPUYCCKOM IIOJIC. Honxpmaunﬂ JAUDJICKTPUKOB.



[IpoBoguuku B snekTpuueckoM monie. Konaencaropsl. CoenmuHeHUE KOHICHCATOPOB B OaTapero.
OHeprus 3apsKEHHOI0 KOHAEHCATOpa. DHEPrus AIEKTPUUYECKOTO MOJIS.

3aKOHBI MMOCTOSIHHOTO TOKA. YCIIOBUS, HEOOXOIUMbIC I BOSHUKHOBECHHS M IO JICPKAHS
aneKkTpudeckoro Toka. Cuiia TOKa W IUIOTHOCTh TOKa. 3akoH Oma juis ydactka nenu 6e3 D/1C.
3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHUS OT MaTepuana, JUIMHBI U IUIOLIAAM MONEPEYHOro
CEUYCHHUS TMPOBOJHUKA. 3aBUCUMOCTb JJICKTPUYECKOTO COMPOTHUBJICHUS TMPOBOAHUKOB OT
TEMIEPATYpPhl. DJEKTPOJABMKYIIAs CHJIa HCTOYHMKAa ToKa. 3akoH Oma a8 MOJHOM LEMNH.
CoenuHenre npoBOAHUKOB. COEMHEHNE NCTOYHUKOB AJIEKTPUUYECKON SHEPruu B Oarapero. 3akoH
Jxxoyns—1Jlenma. PaboTa  MOITHOCTB AMEKTPUIECKOTO TOKa. TerioBoe AeiiCTBHE TOKA.

DNEeKTPUYECKUM TOK B MOJTYNpoBOgHUKaX. COOCTBEHHAsI TPOBOIUMOCTH MOIYIPOBOIHUKOB.
[TonynpoBoAHUKOBBIE TPUOOPHI.

MaruauTtHO€E T0oJ1e. BEKTOp MHIYKUHMM MarHUTHOTO mojsl. JIedCcTBME MAarHUTHOTO TOJS Ha
NPSIMOJIMHENHBIH TPOBOJHUK C TOKOM. 3akoH Awmiiepa. B3aumopneicTtBue TOKOB. MarHUTHBIM
notok. PaboTa mo nepemMenieHuio mMpoBOJHNKA C TOKOM B MarHUTHOM TioJie. [{eficTBre MarHUTHOTO
nmojis Ha aBwkymwmiics 3apsa. Cuna Jlopenma. OmpeaeneHue yaenabHOTO 3apsa. Y CKOPUTETH
3apSKEHHBIX YaCTHII.

DNeKTpOMarHuTHasE MHAYKIUS. DJIEKTpOMarHUTHas WHIYKIUA. BUXpeBoe AJIeKTpHuecKoe
nosie. CaMOMHAYKIUS. DHEPTUsi MAarHUTHOTO TOJISL.

JlemoHCcTpanmu

B3anmoelictBre 3apsKeHHBIX TElL.

[IpoBOAHMKY B 3INEKTPUYECKOM TOJIE.

JIMBIEKTPUKHU B DJIEKTPUYECKOM MOJIE.

Konpnencaropsl.

TermoBoe neHCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHAs 1 MPUMECHAS TIPOBOANMOCTD MOTYITPOBOIHUKOB.

[TomynmpoBOAHUKOBBIN AUOI.

Tpaunzucrop.

OnbIT DpcTena.

B3anmopeiicTBre TpOBOJAHUKOB C TOKAMU.

OTKIIOHEHHE AEKTPOHHOIO ITy4Ka MarHUTHBIM I1OJIEM.

DJIEKTPOABUTATETb.

DIEeKTPOU3MEpPUTENbHBIE MPUOOPHL.

DNEeKTpOMarHuTHask UHIYKIHS.

OnbiThl Dapajes.

3aBucumocth JJIC CcaMOMHIYKIMH OT CKOPOCTH W3MEHEHMS CUJIbl TOKa M HMHIAYKTUBHOCTH
MIPOBO/IHUKA.

PaGora snexkrporeneparopa.

Tpancdopmatop.

JlaGopaTopHbie pabOTHI

N3yuenue 3akoHa Oma ajis ydacTKa LEMH, MOCIeI0BaTeIbHOIO U NapajlyieIbHOIO COEIMHEHUS
MIPOBOIHUKOB.

N3yuenune 3akona OMa JJid OJHOM LIETH.

N3yuenue siBIIeHUS 3JIEKTPOMArHUTHOW NHTyKIUU.

Omnpenenenre kodhGUIUEHTA MOJIE3HOTO JEHCTBHS SIEKTPUUECKOTO YalHUKA.

Ornpeznenenre TeMnepaTypbl HUTHU JIaMIIbl HAKAIMBAHUSI.

Omnpenenenue 2/[C u BHYTpEHHETO CONPOTUBJICHUSI UCTOUHHUKA HANIPSHKCHUSL.

4. Konebanus v BOJIHBI

Mexanunueckue konebanusa. KonebarenbHoe nBmkeHue. l'apMoHHMuUecKHe KoJeOaHUS.
CBobOosnHbIe MexaHMueckue KoseOaHus. JInHeilHble MexaHWYeckue KojeOaTelbHble CHCTEMBI.
IIpeBpaiienue sHEpruu Mpu KojedaTenbHOM JBIKEeHHH. CBOOOIHbIE 3aTyXarollue MeXaHHUECKUe
KosiebaHus. BeIHyX1eHHbIE MEXaHUUYECKHE KOJIeOaHMs.

VYupyrue Bosnsl. [lonepeynsie U MPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. Y paBHEHUE
rtockoit Oerymeit Bonnbl. MHTepdepentus BonH. [lonarue o audpakuuu BoiaH. 3ByKOBBIE BOJIHBL
VYnbTpa3Byk U €ro NpUMEHEHHUE.

OnekTpoMarHuTHeIe KoyiebaHusi. CBOOOJHBIE dSJEKTpoMarHUTHele KosebaHus. Ilpe-
BpallleHHEe HHEPIUU B KOJIEOATEIHHOM KOHTYpe. 3aTyXalollue 3JIEKTPOMArHUTHBIE KOJeOaHus.



I'eneparop He3aTyXaroIUX OSJIEKTPOMArHUTHBIX KOJI€OaHUN. BBIHYXIEHHBIE HIEKTPUYECKUE
konebanusa. Ilepemennsiii Tok. ['eHeparop mnepeMeHHOT0 TOKa. EMKOCTHOE M WHAYKTHBHOE
COIPOTHUBJICHUSI NEPEMEHHOro ToKa. 3akoH OMa ajs 3JEKTPUYECKOM LeNH NMEPEMEHHOTO TOKa.
Pabora u momiHOCTh mepeMeHHOro Toka. ['eneparopsl Toka. Tpancdopmaropsl. TOKH BBICOKOM
yactoTsl. [losyuenue, nepenaya u pacupeesieHue 3JIeKTPOIHEPTUN.

DNEeKTPOMAarHUTHBIE BOJIHBIL. JIEKTPOMArHUTHOE II0JIe Kak OcCOObI BHJ MaTepuu.
OnexkrpoMarHuTHbIe BOJHBEL. Bubpatop I'epua. OTKpbITHI KonebaTenbHblid KOHTYp. M300peTeHue
paauo A.C. IlonoBeM. [TonsiTue o paguocssasu. [IpumeHeHe 31€eKTPOMarHUTHBIX BOJIH.

JlemoHCcTpanmu

CB00OIHBIC U BBIHYX/ICHHBIC MEXaHUYECKHE KOJIEOaHNUS.

Pe3onanc.

OO6pazoBaHue U pacIpOCTpaHEHUE YIIPYTUX BOJIH.

YacroTa KoJieOaHUl U BBICOTA TOHA 3BYKA.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmunorpaMma rnepeMeHHoOro Toka.

Konpaencarop B 1ienu nepeMeHHOro ToKa.

Karyiika HHIyKTUBHOCTH B LIENIU IEPEMEHHOTO TOKA.

Pe3onanc B nociie1oBaTENbHOM e IEPEMEHHOTO TOKA.

W3nyuenue u npuem 371eKTPOMarHUTHBIX BOJIH.

Pamnocss3e.

JlabopaTopHbie pabOTHI

N3ydeHue 3aBUCUMOCTH NEepHOAa KOJeOaHU HUTSHOTO (MM MPY>KUHHOTO) MasiTHUKA OT JAJIUHBI
HUTHU (MM MacChl TPy3a).

WNHayKkTUBHBIE 1 €MKOCTHOE COITPOTUBIIEHHUS B LIETIH IEPEMEHHOTO TOKa

5. Onruxa
[Ipupona cera. CKOpPOCTh pacHpOCTPAHEHHUS CBETA. 3aKOHBI OTPAKEHUS] W MPEITOMIICHUS
ceeta. [lomHoe oTpaxkenue. JIuH3bl. ['1a3 kak onTudeckas cucteMa. OnTuyeckue mpuoopsI.
BonnoBeie cBoiictBa cBeta. MHTepdepenius cBeta. KoOrepeHTHOCTH CBETOBBIX JIy4eH.
HNutepdepentius B TOHKMX IieHKax. [lomocer paBHOM Tommuubl. Kosbria Herotona. Hce-
MoJIb30BaHME HMHTepdepeHInrn B Hayke W TexHuke. [udpakuus cBera. dudpaxuus Ha mean B
napajienbHbIX Jydax. Judpaknmonnas pemerka. Ilonstue o ronorpaduun. Ilomspuzarus
nonepeyHblx BoiH. [lonmsipuzamus ceera. J[BoitHoe nyuenpenomuienue. [lomsipounsl. Jlucnepcus
cBera. Bunel cnektpoB. Crnektpbl ucnyckanus. CHEKTpbl MHOIUIOMICHUA. YIbTpaduoieToBoe u
uHppakpacHoe uznyuenus. PenrrenoBckue myun. x npupoaa u cBoiCTBa.
JeMoHCTparmu
3aKOHBI OTPAXKEHUSI U TIPETIOMJICHUS CBETA.
[TonHoe BHYTpEeHHEE OTpaKEHHE.
OnTrueckue mpruOOPHI.
WnTtepdepennus crera.
Judpakuus cBeTa.
[Tonsipuzanus cBera.
[Tonyuenue cekTpa ¢ HOMOIIBIO IPU3MBL.
[Tonyuenue cnekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.
Crnektpockor.
JIaGopaTopHble pabOThI
N3ydenne n3o0pakeHus MpeMEeTOB B TOHKOU JIMH3E.
Nzyuenue nntepdepeHnu u qudpakiiui cBeTa.
6. DnemeHTHI KBaHTOBOM (HU3UKHU

KBanToBas ontuka. KBanroBas runoresa [lnanka. @oronsl. BHemnuit ¢poroanekrpuueckuit
s dext. Buyrpennuit pororddext. Tumsl GoTOAI1EMEHTOB.

®uznka atoMa. Pa3BuTHE B3risS70B Ha CTPOEHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
CreKTpax Bojopoja. SnepHas mozaens atoma. OnbiTel D.Pesepdopaa. Moaens atoma BoA0poaa 1o
H.bopy. KBanTOBBIE T€HEPATOPBI.

®duznka aToMHOro s1pa. EcTecTBeHHasi paJMOaKTUBHOCTh. 3aKOH PaJIMOAKTUBHOIO pacraja.
CrniocoObl HaOMIOACHUST M PETUCTpAIM 3apsDKEHHBIX dacTull. Dddexkr BaBuiaoa — YepeHkona.
Crtpoenne atomHoro sapa. Jlepekr macchl, SHEprus CBS3M M YCTOMYMBOCTH ATOMHBIX SIJIED.



SAnepHbie peakuuu. MckyccTBeHHas paguoakTUBHOCTh. [lenenue Tsoxkensix saep. LlenHas saepHas
peakuus. YnopasiseMmas LenHas peakuusa. fnepHeiii peakrop. IlosiyueHne pagmoakTHBHBIX
M30TOIIOB M HX [pUMEHeHue. buoslornueckoe ACUCTBUE PAJUOAKTUBHBIX  H3JIyYCHHM.
DNeMeHTapHbIE YaCTUIIBI.
JlemoHCcTpanmu

DotodddexT.

JInnenyaTele CIIEKTPHI Pa3IUYHbIX BELICCTB.

Nznydenne nazepa (KBaHTOBOTO T€HEPATOPA).

CyeTunuK HOHU3UPYIOUIUX U3JTyUYEHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanu3aruu coaepkanus 00meoOpa3zoBaTeIbHON yaeOHOW TUCIUIUINHBI «DH3uKa» B
npenenax ocoenus OITOII CIIO Ha 6a3e ocHOBHOTO 001Iero 06pa3oBaHUs ¢ NOJyYEHHEM
cpennero oobmrero oopaszosanus (IIIICC3) makcumanbHas yueOHasi Harpy3Ka 00yJaronuxcsi co-
crasisiet o crienuanbHocTh CITO Texandeckoro mpodwmist — 180 wacor (o yueOHOMY TUIaHY).

TEMATUYECKUN IIJIAH

[IepBblii Kypc
No KommuectBo
Ha3zBanue tembl

/11 4acoB

1 | BBenenue 2

2 | Mexanuka 22

3 | Monekynsapras puszuka. TepmoauHaMUKA. 17

4 DNeKTpogMHAMHUKA 30

5 | JlabopaTopHbIie pabOTHI 5

6 Koncynpramuun 2
Uroro 78
IIpomexxyTouHasi arrectanusi B gopme JuddepenumpoBannpiii 3auet 2

BTopoii kypc

1 | Konebanus u BOJIHBI 34

2 | OnTuka 21

4 | KBanrtoBas ¢gusuka 34

6 | JIabopaTopHbie pabOTHI 7

7 Koncynpramuu 2
Hroro 102
IIpomeskyTouHnas arrecrauus B popme DK3aMeH 6




Kypc o6yuenns 1

TEMATHYECKOE INTAHUPOBAHME C OIIPEJEJJEHUEM OCHOBHBIX BUJIOB YUEFEHOM JEATEJIBHOCTH

KonunuectBo uacoB

No

YPOK
a

OcHoBHOE coJiep>KaHue TI0 TeMaM

JESITEIbHOCTH CTyJIeHTa (Ha YpOBHE Y4eOHBIX

JEeNCTBUIN)

XapakTepucTUKa OCHOBHBIX BUJOB

BBEJIEHUE (2 u.)

1-2

®u3uKa 1 TO3HAHUE MUpa

BoiiensaTe 0OCHOBHBIE 3Tanbl pa3BUTUS (PU3UUYECKOW HAyKH U Ha3bIBATh UMEHA BBIJAIOIIMXCS YUCHBIX;
OTIPENENATh MECTO (PU3UKHU KaK HAyKH, JIENaTh BHIBOJIbI O PA3BUTHH (PU3NUECKON HAYKU U €€
JOCTHKEHMSIX

PA3JEJ 1: MEXAHHUKA (22 u.)

Tema 1.1: KunemaTnka TOYKH ¥ TBepAOro Teja (8 4.)

3 | Mexanuueckoe nBmxkeHne. Cucrema oTdeTa. Jloka3bIBaTh OTHOCHUTEIBHOCTD ABHIKEHUS TeJa; 000CHOBBIBATH BO3MOKHOCTh 3aMEHBI TEJIa €ro
Tpaexropus. IIyts. Ilepememenue MOJIENbI0 (MaTepuanbHOM TOUKOM) /Ui onKcaHus ABMKeHUs. OnpeneisaTh TPaeKTOpHIO,
MPONJIEHHBIN MTYTh U MEPEMENIECHUE
4 | PaBHOMEpHOE MPSMOJIMHEHHOE JIBU)KEHUE. 3anucelBaTh GOPMYJIBL: Ul HAXOKICHUS MPOEKIMU WM MOJYJsl BEKTOpa MepeMelleHus Tena, AJs
CkopocCTb. YpaBHEHHE JBUKCHHUS BBIUMCIICHUS] KOOPJMHATBHI ABMKYIIIErOCs TeJla B JII0OOHM 3a1aHHBIi MOMEHT BPEMEHH; JI0Ka3bIBaTh
PaBEHCTBO MOJYJIsl BEKTOpA MEePEMELICHUs IPOMICHHOMY ITYTH U IUIOINAH MO TpapUKOM CKOPOCTH;
CTPOUTB TpapUKH 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU M KOOPAMHATHI OT BPEMEHH; ONPEAEIATh
KOOpJMHATHI, IPOMICHHBIN ITyTh 10 YPABHEHUSIM 3aBUCUMOCTH KOOPAMHAT OT BPEMEHU
5 | MraoBeHHast U cpefiHss CKOPOCTH JlaBaTh oIpenenacHus MTHOBEHHON CKOPOCTH, CPEIHEN CKOPOCTH; IPUMEHSTh 3aKOH CIIOXKEHUS
CKOpoCTe
6 | Yckopenue. [IBrykeHHE € IOCTOSHHBIM 3anuceiBaTh GOPMYJIBI I pacyeTa Ha4yaJbHOM U KOHEYHOH CKOPOCTH Tella; YNTaTh U CTPOUTH
YCKOpEHUEM rpauKy 3aBUCUMOCTH CKOPOCTH Tejla OT BPEMEHU M YCKOPEHHUS Tella OT BpEMEHH; pellaTh
pacueTHbIEC U KaUYECTBEHHBIE 3aja4l HA BBIUMCIICHNE KOOPJAUHAT, CKOPOCTH U YCKOPEHUS Tella 10
rpadukaM 3aBUCUMOCTH KOOPAUHAT U MPOEKIUHA CKOPOCTH OT BPEMEHH
7 | OmpeneneHre KUHEMaTHUECKUX XapaKTepUCTUK | OnpenensTb KOOPAUHATHI IPOHAEHHOIO IMyTH, CKOPOCTH U YCKOPEHHUS TeJla 1o Tpadukam
JIBMDKEHUS C IOMOILBIO TpaUKOB 3aBUCUMOCTH KOOPAMHAT U MPOEKIUI CKOPOCTU OT BPEMEHU
8 | /IBmKeHue ¢ MOCTOSIHHBIM YCKOPEHUEM [TonnmMaTh Gu3nUecKuii cMbICT CBOOOHOTO MAJICHNUs; OIUCHIBATH ABUKEHHUS, IIPU KOTOPBIX
cBOOOJTHOTO Ta/ICHUS YCKOpEHHEe CBOOOTHOTO MaJIeHUs MOCTOSIHHO N3BECTHBIMU KUHEMAaTHUECKUMH YPaBHEHUSIMU; YMETh
pelaTh 3aa4y Ha JBMKCHHUE BEPTUKAIBHO BBEPX U BHU3
9 | PaBHOMepHOE ABM)KEHHE TOUYKH 10 OKPY)KHOCTH | [ToHMMaTh CMBICT paBHOMEPHOTO JIBWKEHHUS 110 OKPYKHOCTH; 3HATh OINpeIeIeHUs] (PU3NUECKUX

BCJIIMYHH, UX (I)I/IBI/I‘-ICCKI/Iﬁ CMBICII 1 (I)OpMy.TIBI. Breruncusare MOAYJIb OEHTPOCTPEMUTCIBLHOT'O




YCKOPEHUs

10 | Kunemaruka abCOJIOTHO TBEPJIOTO TEa YKa3pIBaTh UCIIOJIB30BAHKE MTOCTYATEIBLHOIO U BPAIIATEILHOIO IBUKCHUS B TEXHUKE;
KJIacCU(UIIMPOBATh N3YYCHHbBIE OOBEKTHI U SIBJIICHHSI; IEJIaTh BHIBOJIBI U YMO3AKITIOUSHHS U3
HaOJIIOICHNH, N3YYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH

Tema 1.2: /Iunamuxa (8 4.)
11 | OcHoBHOE yTBepKAeHHE MexaHUKH. Cuia Habntonate nposiBieHue MHEPIUK; IPUBOAUTH IPUMEPHI MTPOSIBIICHUS UHEPLIMHU; pPELIaTh
macca. [lepBblii 3akoH HproToHa KAueCTBECHHBIC 3a/1a4M Ha MPUMEHEHHE nepBoro 3akoHa HerotoHa

12 | Bropoii 3akoH HproToHa OOBACHATD, KaKasi cUCTEMa TeJl Ha3bIBACTCs 3aMKHYTOM, IPUBOAUTH IPUMEPHI 3aMKHYTOM CUCTEMBI;
3anMchIBaTh BTOpoil 3akoH HbloTOHA B BUE (POPMYIIbI; periaTh pacueTHbIE U KaueCTBEHHBIE 3a/1a41
Ha IPUMEHEHHUE ITOr0 3aKOHA

13 | Tperwnii 3akoH HeroTOHA Habmtonate, onuceiBaTh U 0OBACHATH OTBITHI, WILTIOCTPUPYIOLIUE CIPABENIUBOCTh TPETHETO 3aKOHA
Herotona; 3anuceiBath TpeTuii 3akoH HpioToHa B Buie popMysibl; pemaTh pacyeTHbIE U
Ka4yeCTBEHHBIE 33Ja4X HAa IPUMEHEHHE ITOI0 3aKOHA

14 | Cunsl B mpupojie. Cuna TshkecTu. 3aKOH [IpuBoANTE IpUMEpPHI IPOSBIEHUS TATOTEHUS B OKpYKarolieM Mupe. HaxouTh TOUKy MPHIIOKEHUS U

BCEMUPHOIO TATOTEHUS YKa3bIBaTh HAIIPABJIEHUE CUJIBI TSHKECTH; Pa3andaTh M3MEHEHHUE CUIIbI TSDKECTH OT YIAAIEHHOCTH

MOBEPXHOCTU 3eMJIH; CAMOCTOSITENILHO paboTaTh C TEKCTOM, CUCTEMaTHU3UPOBATh U 0000IIaTh 3HAHUS
O SIBJICHUU TATOTEHHUS U JI€NaTh BBIBOIbI

15 | Bec. HeBecomocTh ['padprueckn n300pakaTh BeC TeJla U TOUKY €0 MPHJIOKEHUS, PACCUYUTHIBATh CHITY TSKECTH U Beca
TeIa; HaXOIUTh CBA3b MEXIY CHUJION TSHKECTH M MAacCOM Tena

16 | Hdedopmanus u cuibl ynpyroctu. 3akoH ['yka ['padmyecku n300paxkarh CHUILy YIPYTOCTH, IOKa3bIBaTh TOUKY MPUIIOKEHUS U HAIIPABJICHUE €€
NEeNCTBUS; OODBICHITH MIPUUYMHBI BOSHUKHOBEHHMSI CHUJIBI YIIPYTOCTH; IPUBOAUTH IPUMEPHI BUIOB
nedopManuu, BCTpevaromuecs B ObITY, AeIaTh BBIBOIBI

17 | Cunbl TpeHus W3MepsTh CHIly TPEHHS CKOJIBKEHHS; Ha3bIBATh CIIOCOOBI YBEJTMUEHHUS U YMEHBIICHUS CUIIbI TPEHHUS,
MPUMEHSITh, 3HAHUS O BUJIAX TPEHUSI U CIIOCO0aX ero M3MEHEHUs Ha MPAKTHKE, OOBICHITH SBICHHUS,
MIPOUCXOASIINE M3-32 HAJTUUMS CUJIbI TPEHHS aHAJIM3UPOBATh UX U J€JIaTh BHIBOIbI

18 | IlpumeHeHue 3aKOHOB TUHAMUKU [IpumensaTh mpuoOpeTeHHbIe 3HAHUS 10 (GU3UKE IS PEHICHHS] TPAKTUYECKHUX 3a7ay, BCTPEUYAIOIINXCS
B [TOBCEIHEBHOM JKU3HHU, /I O€30MaCHOTO UCTIOIb30BAaHUS OBITOBBIX TEXHUUYECKUX YCTPOUCTB,
paMOHAIBHOTO MPUPOIOIIOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/ibl

Tema 1.3: 3akoHbl coxpaHeHHus1 B MexaHuKe (6 4.)
19 | 3akoH coxpaHeHuUs uMIyabca. PeakTuBHOe 3anuchIBaTh 3aKOH COXPAHEHUS UMITYJIbCA; IPUMEHSATD €T0 JJIs BBIUMCIICHUS U3MEHEHUH CKOPOCTEN

IBIDKEHHUE

TeJ NMpU UX B3auMoecTBun. HabmoaaTh 1 0ObSICHAT PEaKTUBHOE IBUKEHHE; TPUMEHSITh
npUOOpeTEHHbIC 3HAHUS N0 (PU3UKE TS PELICHUS MPAKTUYECKUX 33714, BCTPEUAIOIUXCS B
MOBCEIHEBHOMN KU3HU




20-
21

Mexanndeckasi paboTa U MOITHOCTH CHIIBI

JlaBatp omnpeneneHus H3y4eHHBIM MOHATUSAM; BBIYUCIISTh MEXaHUYECKYIO paboTy; ONpenesiTh
YCIIOBHS, HEOOXOIMMBIE JIUIsI COBEPIICHUSI MEXaHUYECKON paOOTHI; BEIYUCIIATH MOIIHOCTH 1O
U3BECTHOHN paboTe; MPUBOAUTH IPUMEPHI €AMHUI] MOIIHOCTH PA3IMYHBIX TEXHUYECKUX MTPHOOPOB U
MEXaHU3MOB; aHAJIM3UPOBATh MOILHOCTH Pa3IMYHBIX IPUOOPOB; BhIpAKaTh MOIHOCTb B PA3JIMYHbIX
eMHULIAX

22-
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Ouneprus. Kunernueckast aHeprus.
[ToTenumanpHas 3Heprus. 3aKOH COXpaHEHUS
JSHEPIrUH B MEXaHHUKE

I[aBaTI) ONpCACIICHNA N3YYCHHBIM ITOHATUAM; BEIYUCIIATH pa60Ty CHJI 1 N3MEHEHNE KHHETUYESCKOM
SHEPTrUM Tela; IPUBOIUTH MPUMEPHI TeJl, 00J1aJa0NX NOTEHIMATbHON, KHHETUUECKOMN SHEepTruei;
NPUBOIUTH TIPUMEPHI TTPEBPAICHIS SHEPTHH U3 OHOTO BUJIA B IPYTOil, TEN 00T aromux
OJHOBPEMEHHO U KMHETHMYECKOW M MOTEHIUAIbHOW SHEPIUEH; ONPENENATh NOTCHINAIBHYIO YHEPTUIO
yrpyro n1eGopMHUPOBAHHOIO TeNa MO0 U3BECTHOMU Aedopmariiy U KECTKOCTH Tella; padoTaTh ¢
TEeKCTOM maparpada ydeonnka. [[puMeHaTh 3aK0H COXpaHEHUSI MEXaHUIECKON YHEPTUH TIPH pacueTax
pe3ybTaTOB B3aUMOIECUCTBUI TEJI TPaBUTAlMOHHBIMU CHJIAMH U CHJIaMU yIIpyroctu. Pemars
PACUCTHBIC M KAYCCTBCHHBIC 3aJa4M Ha MPUMCHCHUEC 3aKOHA COXPAHCHUA SOHCPIUun

24

KonTponsnas pabora Ne 1 no pazueny
«MexaHnKa»

[IpuMeHsTh TEOpETUUECKUIT MaTepUal IPY BBIIOJHEHHH KOHTPOJIbHBIX 3aIaHUN

PA3JEJI 2. MOJIEKYJIAPHAS ®U3UKA. TEPMOJINHAMMKA. (17 4.)

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KUHeTHYeCKOM Teopuu. Uneanbublii ra3 (11 4.)

25 | Ocuosubie osoxenus MKT. bpoyHoBckoe OOBICHATH OTBITHI, IOATBEPIKIAIONITNE MOJICKYISIPHOE CTPOCHHUE BEIIECTBA, OPOYHOBCKOE JIBIKCHHCE,
JIBUKEHHE OTIPENIENIATh pa3Mep MaJibIX TeJ; OOBSICHAThH: OCHOBHBIE CBOIICTBA MOJIEKYJ, PU3NUECKUE SIBICHUS Ha
OCHOBE 3HAHUI O CTPOCHUU BEILIECTBA; 0OBACHATD siBJIeHHE MU Y3Un U 3aBUCUMOCTb CKOPOCTH €€
IPOTEKAaHUS OT TEMIEPATYPHI Teja; MPUBOAUTH MpUMephl MU y3un B OKPYKAIOIIEM MUPE
26 | XapaKTepUCTHKH MOJIEKY JlaBaTh ornpeneneHus U3y4eHHbIM MOHITHUSIM (OTHOCUTENIbHAS MOJIEKYJIsIpHAsi Macca, MOJIIpHast
Macca, KOJIM4eCTBO BEIIeCTBa, | MOJIb, KOJIMYECTBO MOJIEKYII, TOCTOSIHHASL ABOTaIpo, IJIOTHOCTD
BEIIECTBA); Ha3bIBaTh OCHOBHBIE MOJIOKEHUS U3YUYEHHBIX TEOPUH U TUIIOTE3
27 | CtpoeHue ra3000pa3HbIX, JKUJIKAX U TBEPABIX Jloka3bIBaTh HATMYKE PA3IUUUS B MOJIEKYISIPHOM CTPOEHUU TBEPJBIX TEJ, )KUIKOCTEH U Ta30B;
Ten MPUBOIUTH MPUMEPHI IPAKTHUECKOTO HCIOIb30BaHMSI CBOWCTB BEIIECTB B Pa3JIMYHBIX arperaTHbixX
COCTOSIHUSIX; IPOBOUTH KCIIEPUMEHT 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO
OPUTSDKEHUS, IeTaTh BBIBObI; UCIIOIB30BATh MEXKIIPEAMETHBIEC CBSI3U (DU3UKH U XUMUHU IS
00BSICHEHUS arperaTHOr0 COCTOSIHUS BEIIECTBA.
28 | OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO- JlenaTe BBIBOJIBI M YMO3AKIIIOUEHUS U3 HAOIIOCHHM, N3YYE€HHBIX (DU3HUECKUX 3aKOHOMEPHOCTEH,
KHHETHYECKOM TEOPUU T'a30B MIPOTHO3MPOBATH BO3MOKHBIE PE3YyIIbTaThI
29 | Temnepatypa u ee usMepeHue. AOCOIIOTHAs JlaBaTh omnpeneneHus U3y4eHHBIM MOHATUSM (TEIUIOBOE PAaBHOBECHE, MUKPOTIApAMETPHI,

TeMIeparypa. Temneparypa — Mepa cpeHen
KMHETUYECKOM dHEPruu

MakpoIIapaMcCeTphl, TEMIIEpATYpPA, TCIIJIOBOC ABUXKCHUEC, KUHCTUUCCKAA SHCPIUs ABUKCHUA MOJICKYII,
IMIOCTOsSAHHAaA EOJ'ILL[MaHa, a0COJIFOTHAS TCMIICpATypa, KCHBBI/IH, CpCaHsA KBaApaTUYHasA CKOpOCTB);




BBIYUCIIATH CPCAHIOIO KUHCTUYCCKYIO SHCPIUIO TCIIJIOBOTO ABUXKCHUA MOJICKYI 110 HU3BECTHOM
TCMIICPATYPEC BCIICCTBA

30 | YpaBHEHHUE COCTOSHHS UACATHHOTO ra3a JlaBaTh ornpeneneHus U3y4eHHbIM MOHATUSIM (MaKpoIapaMeTpbl, yHUBEpcalbHas ra3oBas
nocrosiHHas, ypaBHeHue Knaneiipona-Meneneesa, ypaBHenue Knanelipona); npuMeHsITh
npruoOpeTeHHbIe 3HAHUS 10 (PU3KKE IS PEIICHUS MPAKTHYECKHUX 33/1a4, BCTPEUAIOIINXCS B
IIOBCEJHEBHOM KU3HU
31 | I'a3oBbIE 3aKOHBI JlaBaTh ornpeneneHus U3y4eHHbIM MOHATHUSM (ra30Bble 3aKOHBI, H30Mpolecchl, 3akoH lapms, 3akoH
Ieii-JIroccaka, 3akoH boitng-MapuoTra, H30X0pHbIH, H300apHbIi, H30TEPMUYECKUIA MTPOLECCHI);
OTIPENENATh NapaMeTphl BEUIECTBA B ra3000pa3HOM COCTOSIHUHU M MPOUCXOIAIINX POLECCOB I10
rpaduxam 3aBucumoctu p (T), V (T), p (V); npencraBists B BUie IpapUKOB U30XOPHBINA, N300apHBIN
Y U30TEPMUYECKHAN MPOLIECCHI
32 | Pemenne 3ama4 o Teme «OCHOBEI [IpumensTh npuoOpeTeHHbIE 3HAHUS 110 (PU3UKE VIS PEIICHUS MPAKTHUECKUX 3a/1a4, BCTPEUYAIOIINXCS
MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH. B [TOBCE/IHEBHOM KHU3HU
W neanpHbIil raz»
33 | Haceimennsriit map. BimaxxHOCTh BO31yXa OOBACHATH MOHIKEHNE TEMIIEPATypPhl KUAKOCTU IPU UCTIAPEHUN ; TPUBOINUTH IPUMEPHI SABIECHUI
IPUPObI, KOTOPBIE OOBACHSAIOTCS KOHJEHCAIEN apa; MPUBOANTb IPUMEPBI BIHUSHUS BIAXKHOCTH
BO3yXa B ObITY U AEATENbHOCTH YEJIOBEKA; ONPEAEITh BIaKHOCTh BO31yXa
34 | XapakTepucTHKa TBEPAOr0 COCTOSHUS JlaBaTp onpeneneHus U3y4eHHbIM MOHATUAM (M30TPOMUS, aHU30TPOIINS, KPUCTAILIBI, MOHOKPHUCTAIL,
BEIECTBA. YIIPYTHE CBOMCTBA TBEPBIX TEIL. HOJIMKPUCTAILT, aMOP(HBIE TeNa, TEKY4eCTh, KPATKOBPEMEHHOE BO3JIEUCTBUE, OITOBPEMEHHOE
MexaHn4ecKue CBOMCTBA TBEPABIX TEI BO3/EHUCTBUE); UCCIIEI0BATh MEXaHUUYECKUE CBOMCTBA TBEPABIX TEJ; IPUMEHATh (PU3NUECKUE MOHITUSA
Y 3aKOHBI B yueOHOM Marepuae nNpopecCHOHaIbHOTO XapaKTepa; UCI0Ib30BaTh IHTEpHeT i
HOMCKa MHPOPMALIUK O pa3paboTKax U MPUMEHEHUAX COBPEMEHHBIX TBEPBIX U aMOP(HBIX
MaTEpHaJIOB
35 | TemoBoe pacmupeHne TBepAbIX Te U OOBACHATH 3HAYEHHE TEMJIOBOTO PACIIUPEHUS TeJI B IPUPOJE U TEXHUKE; PACCUUTHIBATH JIMHEHHOE U
KUAKOCTEN 00BbEMHOE pacuIMpeHue
Tema 2.2. OcHOBBI TEpMOAMHAMHUKH (6 4.)
36 | Buyrpennss sneprus. Pa6ota B TepmomHamuke | /laBaTh onpezaeneHrne BHYTpEHHEH SHEPIUU Tejla Kak CyMMbl KWHETUUECKOW SHEPTUU JIBUKEHUS €ro
YacTHUI] U NOTEHIMAIBHON SHEPIrUH UX B3aUMOJAEHCTBYSI; OOBACHATh U3MEHEHNE BHYTPEHHEH 3HEpruu
TeJa, KOT/1a HaJl HUM COBEpILAOT paboTy WU TeJlo coBepiuaeT padory. [lepeuncisats crnocoOsl
MU3MEHEHHUs BHYTpEHHEN sHepruu. IIpuBoauTs npruMepsl U3MEHEHHsI BHYTPEHHEN SHEPTUH TeNa
IyTeM COBEpLIeHUs pabOThl U Terutonepeaadu. [IpoBoIUTh OMBITHI IO U3MEHEHUIO BHYTPEHHEH
SHEPrUuu
37 | KonuuecTBo TEIUIOTHI. YpaBHEHUE TEIIIOBOTO Haxoauts cBsi3b MeXAy €IMHUIIAMH, B KOTOPBIX BBIPAYKAIOT KOJIMUYECTBO TEIIOTHI [k, kJ[kK, Kai,

OajlaHCca

KKaJI;, CaMOCTOATCIbHO pa6OTaTB C TCKCTOM y‘-Ie6HI/IKa; O0OBSACHSATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI y,Z[CHBHOf/'I




TCIIJIOCMKOCTH BCIICCTB,; aHAJIM3UPOBATH TaOJIMIHBIC JAaHHBIC; IPUBOJAUTH HPUMEPBI, IPUMCHCHUA HA
IMPAKTHUKE 3HAHHH O pa3111/1qH0171 TCIJIOEMKOCTHU BCIICCTB, paCCUNTBIBATH KOJIMYECTBO TCIJIIOTHI,
HCO6XOI[I/IMOG JJI Harp€BaHus TCJIa UJIM BBLACIISICMOC UM ITPH OXJIAXKICHUU

38 | [lepBrrIit 3aK0oH TepMoIuHAMUKH. [I[pumenenne PaccunThiBaTh M3MEHEHUS! BHYTPEHHEW SHEPTUHU TeTl, pabOThI U NMEPEAAHHOTO KOJINYECTBA TETJIOTHI C
[IEPBOTr0 3aKOHA TEPMOJMHAMMKY K PA3JIMYHBIM | MCIIOJIb30BAaHUEM IIEPBOTO 3aKOHA TEPMOJUHAMMKH; pacdeT paboThl, COBEPLUICHHON T'a30M, 10
u3onpoueccam. Bropoii 3akoH TepMoanHaMuKy | rpaduky 3aBucuMocty p (V); IpUBOAUTE PUMEPHI HEOOPATHMBIX IPOIIECCOB B IMIPHPO/IE;

(GopMyIupOBaTh BTOPOM 3aKOH TEPMOIMHAMUKU

39 | punanumns! aevictBus TeruioBoid MamuHbl. KITJ[ | OOBSICHATH YCTPONCTBO M MPUHIUT pabOTHI TEIIIOBOTO ABUTaTelst; cpaBHUBaTh K11/ pasmuaHbix

TEIIOBOTO JBUTATEIS MaIlIlH U MexaHu3MoB; BeruucisaTh KII/] nmpu coBepriennn razom paboThl B ITpolieccax M3MEHEHUS
COCTOSIHUS TI0 3aMKHYTOMY LIUKJTY; IEMOHCTpAIUs posii GU3UKH B CO3JJaHUHU U COBEPILIECHCTBOBAHUU
TEIJIOBBIX JBUTATENEHN
40 | TerutoBBIC ABUTATENN U UX POJIb B )KU3HA W3narath cyTh 3K0OJOTHYECKUX IPOOIIeM, 00YCIOBIEHHBIX pa0OTON TEIIOBBIX IBUraTeNel 1
YeJI0BeKa MpeyIaraTh MyTH UX PEIICHUS; YMETh BECTH JUAJIOT, BBICIYIIMBAaTh MHEHHE ONIIIOHEHTA, y4aCTBOBATh
B JIUCKYCCUH, OTKPBITO BBIPAKATHh U OTCTAUBATh CBOIO TOUKY 3PEHUS; AaHAJIM3UPOBATH U OLIEHUBATH
TTOCTIEACTBUS I OKPYKAIOIIEH Cpe/ibl OBITOBOM U MMPOU3BOJACTBEHHOM JESITEILHOCTH YEJIOBEKa,
CBSI3aHHOM C HCIIOJIb30BaHUEM (PU3NUYECKHX MPOIIECCOB
41 | KontpoasHas padora Ne 2 o pazaeny « OcHoBbl | [IpuMeHSITh TEOpETHUECKUI MaTepral MPU BBITIOJHEHUH KOHTPOJIBHBIX 3aIaHUM

MOJIEKYJISIpHOM (DU3UKH U TEPMOIUHAMUKIY

PA3JEJI 3. OCHOBBI 3JIEKTPOAUHAMMUKH (30 4.)

Tema 3.1. DuexTpocraTuka (8 4.)

42 | DnexTpuueckuil 3apsj. 3aKOH COXpaHEHUS OOBACHATH B3aUMO/ICICTBUE 3apsHKEHHBIX TeJl M CYIIECTBOBAHME JBYX POJOB 3aps/a; 10Ka3bIBaTh
3apsiaa CYLIECTBOBAaHUE YACTHII, UMEIOLIUX HAUMEHBIINH ANEKTPUYECKUil 3apsi; 0ObSICHITh 00pa3oBaHUE
MOJIOKUTEIBHBIX U OTPULATENIbHBIX HOHOB; (POPMYIHPOBATH 3aKOH COXPAHEHHS SJIEKTPUUECKOTO
3apsaa; MPUMEHSITh MEXK MPEIMETHBIC CBA3H XUMUU U (PU3UKH U1 00BICHEHUS CTPOSHHS aToMa
43 | 3axon Kynona BoruncnsaTe cuibl B3aMMOACHCTBUS TOUCUHBIX SIEKTPUUYECKUX 3apA0B; GOPMYIUPOBATH 3aKOH
Kynona; cTpykTypupoBath U3y4eHHBII MaTepuall; MHTEPIPETUPOBATH PU3NYECKYIO0 HH(DOPMAIIHIO,
MOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB
44 | Dnextpuueckoe nojue. HampsokeHHOCTh JlaBaTh ornpeneneHus U3y4eHHbIM MOHATUAM (CUIIOBAst XapaKTEPUCTUKA OIS, HAIPSHKEHHOCTD IMOJIA,
ANEKTPUYECKOTO TMOJISt MPUHIINII CYTIEPIIO3UIINH MOJIeH, CBOMCTBA AMEKTPUIECKOTO TOJIsL, CKOPOCTh CBETA); HAa3bIBATh
OCHOBHBI€ MOJIOKEHUS U3YYEHHBIX TEOPHUIl U TUIIOTE3
45 | PaboTa cuI1 AIEeKTPUYECKOTO OIS JaBatpb onpeaeneHrs U3y4YeHHbBIM MOHSATUSAM; ONUCHIBATh U JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO

IMMPOBCACHHLBIC SKCIICPUMCEHTHI, UCIIOJIB3YS JIA 9TOI'0O A3bIK (I)I/I3I/IKI/I; KJ'IaCCI/I(I)I/ILII/IpOBaTL HU3YUYCHHBIC
OOBEKTHI U ABJICHUS; ACJIaTh BBIBOABI 1 YMO3AKIIFOUCHUSA U3 Ha6J'IIOIlCHI/II\/'I, HN3YUYCHHBIX (1)I/I3I/I‘-ICCKI/IX
3aKOHOMepHOCTeﬁ, ITPOTHO3UPOBATH BO3MOKHEIC PC3YJILTAThI
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TToreurmain. PazHocts nmoreHmanos. CBs3b
MEX1Y HaIlpPsSHKEHHOCTHIO U PA3HOCTHIO
MOTEHIIMATIOB JIEKTPUUYECKOTO TOJIS

JlaBaTh ornpeneneHus U3y4eHHbIM NOHITHUSIM (SHEPreTUUEeCcKasi XapaKTEpUCTUKA [10JIs1, TOTEHIIMAT,
Pa3HOCTh MOTEHINAJIOB, HANIPSHKEHHE, SIKBUIIOTEHIIMAIbHAS [IOBEPXHOCTb, BOJIBT); BEIYUCIATH
IIOTEHIM AN 3JIEKTPUYECKOTO ITOJIS OJJTHOTO U HECKOJIBKUX TOUYEYHBIX NIEKTPUUECKUX 3apPsAI0B;
U3MEPSTh Pa3HOCTh IOTEHIIHAJIOB

47 | IIpoBOJHUKY U TUAJIEKTPUKHU B Ha ocHoBe 3HaHMi1 cTpOeHHS aTOMa OOBSACHATH CYIIECTBOBAHNE IIPOBOJHUKOB U TUDJIEKTPUKOB;
AJIEKTPOCTATHYECKOM I10JI€ IPUBOJIUTH IPUMEPHI IPUMEHEHUS IPOBOIHUKOB U IUAJIEKTPUKOB B TEXHUKE
48 | KorgencaTopsl. DHEprus 3apspikeHHOTO OOBACHATH Ha3HAUEHUE KOHJIEHCATOPOB B TEXHUKE, CIIOCOOBI YBEIMYEHUS U YMEHBIIEHHS] EMKOCTU
KOHJIeHcaTopa. [IpuMeHeHne KOHIeHCaTopoOB KOHJIEHCATOPa; PACCUUTHIBATh ANEKTPOEMKOCTh KOHAEHCATOPa, padoTy, KOTOPYIO COBEpIIAET
JIEKTPUYECKOE MOJIE KOHJAEHCATOPA; BBIUUCIATH SHEPTHUIO AJIEKTPUIECKOTO OIS 3aPsKEHHOTO
KOHJICHCATOPa
49 | KorTpospHas padota Ne 3 o teme [IpuMeHsTh TEOpETUUECKUIT MaTepUall IPY BBIIOJHEHHH KOHTPOJIbHBIX 3aIaHUN
«IEKTPOCTATHKAY
Tema 3.2. 3ak0oHBI NOCTOAHHOTO TOKA (12 4.)
50 | DnexTpuyecknit Tok. Crina Toka [IpuBOIUTE TPUMEPBI XUMUYECKOTO U TEIUIOBOTO JEHCTBUSA 3JIEKTPUYECKOIO TOKA U UX
HCIIOJIb30BAHNS B TEXHUKE; TOKA3bIBaTh MArHUTHOE JACWCTBUE TOKA; ONPEAEIATH HAIPABICHNUE CUJIBI
TOKA; paCCUMTHIBATh 110 (pOpMyJsie CHITY TOKA, BBIPAXKATh B PA3JINYHBIX €IMHHUIIAX CUITY TOKA
51 | 3aBHCHMOCTb AJIEKTPUYECKOTO CONPOTHBIICHUS YcTaHaBnuBaTh COOTHOILIEHUE MEXKTy COIPOTHBIIEHUEM IIPOBOJIHUKA, €r0 JJIMHOW U IUIOIIAbI0
OT MaTepuaia, JUIMHBI ¥ IUIOMAAH MTOIIEPEYHOr0 | MONEPEYHOr0 CEYCHMS; ONIPENENATh YAEIbHOE CONPOTUBICHAE IPOBO JHUKA; AHAIM3UPOBATh
CCUEHUS TPOBOJHMKA. 3aBUCUMOCTD TaOJIMYHBIE JaHHBIE
NIEKTPUYECKOTO CONIPOTUBIICHUS] IPOBOJHUKA OT
TEeMIIEpaTyphl
52 | 3akon Oma Jyid yyacTka Lenu YcTanaBnuBaTh 3aBUCUMOCTB CHJIBI TOKA B IIPOBOJAHMKE OT CONPOTUBIIEHUS 3TOTO NPOBOIHUKA,;
3anuceIBaTh 3aKk0H OMa B BUJIE (POPMYJIBL; HCIIOJIB30BATh MEXIIPEIMETHbIE CBA3U (PU3UKU U
MaTEMaTHKU JJIs pelIeHMs 3a1a4 Ha 3akoH OMa
53 | DneKTpoABMKYIIAsl CUJla UCTOYHUKA TOKA. [IpumMeHnsATh IpHOOpPETEHHBIE 3HAHUS 110 (PU3MKE VI PELICHUS IPAKTUYECKUX 3a/1a4, BCTPEYAIOLINXCS
3akoH OMa AJ1s1 IOJIHOW Lienu B [IOBCEHEBHOM XKU3HHU, JJ1s1 0€30I1aCHOTO UCIOJIb30BAHUS OBITOBBIX TEXHUYECKUX YCTPOMCTB,
palMOHAIBHOIO IPUPOJONOJIB30BaHUS U OXPaHbl OKPYKAIOIIEN CPeJIbl
54 | Dnextpuyeckue nenu. CoequHeHne Bxirouats amnepMerp M BOJIBTMETP B LENB; ONPEAEIIATh CUITy TOKA U HANPSIKEHUE HA Pa3IMYHBIX
IIPOBOJIHUKOB y4acTKax LEeNH; ONPENEISITh LIEHY JEIEHNs aMIIEPMETPA U BOJBTMETPA; YEPTUTH CXEMBI
JJIIEKTPUYECKON Lenu
55 | CoeanHeHNE HCTOYHUKOB AJIEKTPUUYECKON OOBACHATH Ha IpUMepE IEKTPUUECKO Lenu ¢ AByMs ucTouHukamu Toka (3/1C), B KakoM ciaydae
SHEpruu B O6aTapero UCTOYHUK JIEKTPUUYECKON SHEPTUU paboTaeT B peKUMe reHepaTopa, a B
KaKOM — B PEKUME NOTpeduTes
56 | PabGoTta 1 MOLITHOCTh MOCTOSTHHOT'O TOKa PaccunThiBaTh paboTy M MOIIHOCTB AJIEKTPUYECKOTO TOKA; BBIPAXKaTh €IMHHILY MOITHOCTH Yepes




CANMHUIBI HANTPSAXKCHUSA U CUJIBI TOKA

57 | 3akoH xoyns-Jlenna. TernnoBoe aelictBue Toka | OnpenensaTh TeMIEpaTypy HUTH HaKaJIMBaHMs; IPUMEHATH 3akoH Jxoynsa-Jlenua uist perenust
IPAKTUYECKUX 3a/1a4 U 3ajja4 1po(ecCHOHATbHOM HAalIPaBJIEHHOCTH
58 | DnexTpuYecKuil TOK B MOJTYIPOBOAHUKAX. Ha ocHoBe 3HaHMi1 cTpOeHHS aTOMa OOBSACHATH CYIIECTBOBAHUE IOJYTPOBOJAHUKOB; [loHMMAaTh
DnexTpuyeckas IpoBOJUMOCTb IIPUPOLY MIEKTPUUECKOTO TOKA B YUCTBIX IOJIYIIPOBOIHUKAX U B MTOJIYIIPOBOJIHHUKAX IIPU HATMYHUH
ITOJIYITPOBOJHUKOB IIPY HAJIMYUU IPUMECEN IIPUMECEN ¢ TOYKH 3PEHUS MIEKTPOHHON TEOpUHU
59 | [HomynmpoBOAHUKOBBIE IPUOOPHI OOBACHATH yCTPOICTBO, MPUHLIMI ACHCTBUS U IPUMEHEHUE MOJIYIPOBOJHUKOBOIO JUOa U
TpaH3HUCTOpa
60 | DneKTpUYEeCKU TOK B KHUIKOCTSIX. 3aKOH OOBACHATH MPHUPOY IIEKTPUUYECKOTO TOKA B KUIKUX IPOBOJHUKAX; IPUMEHAThH 3aKOH 3JIEKTPOJIU3a
JNEKTPOJIN3a IIPU PELICHUN 33]1a4
61 | KonTpospHas padoTa Ne 4 o Teme «3aKoHBI [IpuMeHsTh TEOpETUUECKUIT MaTepUall IPY BBIIOJHEHHH KOHTPOJIBHBIX 3a/IaHUN
ITOCTOSTHHOTO TOKa»
Tema 3.3. MaruutHoe nmoJie (5 4.)
62 | MarauTHOE TI0JIe BbISBIATE CBSA3b MEXKIY 3JEKTPHUUECKUM TOKOM M MAarHUTHBIM MOJIEM; IPUBOIUTH IPUMEPHI
MarHMTHBIX SIBJICHUH; HA3bIBATh OCHOBHBIE ITOJIOXKCHHS U3YYEHHBIX TEOPU U TUIIOTE3; ONUCHIBATH U
JEMOHCTPAIIMOHHBIE U CAMOCTOSITENIBHO NMPOBENEHHBIE SKCIIEPUMEHTBI, HCIIONIb3Ys I 9TOTO PYCCKHAM
A3BIK U SI3bIK (PU3HKH
63 | Bekrop MHAYKIIMM MarHUTHOTO TOJIS JlaBaTb onpeneneHuss U3y4eHHbIM MOHATUAM (BEKTOP MarHUTHON MHYKIIUH, CUIOBbIE TUHUU
MarHUTHOM MHAYKIIUH, OPUEHTHPYIOIIEE ACHCTBHE, BUXPEBOE MOJIE, PABIIIO TIPABOM PYKH);
IIOKAa3bIBaTh CBSI3b HAIIPABJICHUSI MArHUTHBIX JINHUM C HAIIPABJICHUEM TOKA C IIOMOIIBIO MarHUTHBIX
CTPEJIOK; IEPEUNCIIATh CIIOCOOB! YCHIIEHUSI MAarHUTHOTO JI€HCTBUSI KaTYIIKH ¢ TOKOM; IIPUBOIUTh
IPUMEpPbI UCIOJIB30BAHUS HJICKTPOMAarHUTOB B TEXHUKE U OBITY
64 | Cuna Amnepa BorunciaTe cuibl, IEHCTBYOIME HAa IPOBOJIHUK C TOKOM B MarHUTHOM I10J1€; J€JIaTh BBIBOJIBI U
YMO3AKIIIOYEHUS U3 HAOIIOICHUH, U3yYEHHBIX (U3UUYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh
BO3MOJKHBIE Pe3yJIbTaThl; IPUMEHATh IPUOOPETEHHBIE 3HAHU 110 (PU3MKE [yl PELICHUS
IIPAKTUYECKUX 3a4a4
65 | [lelicTBHe MarHUTHOTO IOJIS Ha JBYOKYLUICS BoruncnaTe cuiibl, IEHCTBYIOIUE Ha SJIEKTPUUECKUN 3aps/l, IBUKYIIUICS B MATHUTHOM IIOJIE;
3apsn. Cwia Jlopenua IPUMEHSTh IPUOOPETEHHbIE 3HAHUS 110 (PU3MKE JJIs pelIeHUs MPAKTHYECKUX 3a1a4
66 | MarHuTHBIE CBOMCTBA BelleCcTBa [ToHnMaTh NPUYMHBI, BCIEACTBUE KOTOPBIX Tesla 00J1aat0T MarHUTHBIMU CBOMCTBAMH, 3HATh O0OJIACTH
npUMeHeHHs (eppOMarHeTHKOB
Tema 3.4. DiekTpoMarHuTHast MHAYKIUSA (5 41.)
67 | DnexTpoMarHUTHas MHIYKIUsS Habnronate 1 ONUCHIBATh OMBITHI, TOATBEPKAAOLIHNE MOSIBICHUE IEKTPUUECKOTO MOJIS IPU

N3MCHCHHWHW MAarHuTHOI'O ITI0JIA, ACJATh BbIBOJbBI; OIIMCBIBATh 3aBUCUMOCTHh MAIrHUTHOT'O ITOTOKA OT




WHAYKIIMU MAroiuTHOTIO ITOJIA, MPOHU3BIBAIOIICTO IUIOMAAb KOHTYpa U OT €ro OpUCHTALUHU T10
OTHOIISCHUIO K JIMHUSIM MarHUTHOM HHIAYKIHU, OOBICHSATH IIPUHIUIT IICﬁCTBPISI réueparopa
OJICKTPUYCCKOI'O TOKA

68

3aKOH AMEKTPOMATHUTHON MHAYKIIUH

[IpumenHsaTh MPpUOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEIICHUS TPAKTUICCKHUX 3a7a9, BCTPCUAIOIUXCS
B IIOBCEHEBHOU KU3HU

69

Camounaykuusi. UHAYKTUBHOCTh

OnuceiBaTh JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI; Ha0/II01aTh U OOBSCHATH SIBJIEHUE CAMOUHIYKIINH;
BBIUYHCIISTh S3HEPT UM MAarHUTHOTO TOJIsI; OOBSICHATH Ha IPUMEPE MarHUTHBIX SIBJICHUH, IOYEMY
($U3MKY MOKHO paccMaTpUBaTh KaK METATUCIUILUIUHY; TPUMEHSTh IPUOOPETEHHbIE 3HAHUSI 10
(bu3MKe JUIsl pelIeHns MPaKTHYEeCKUX 3a7a4

70

3Hepr1/m MargmuTHOTI'O I10JIA

OnuceiBaTh J1EMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI; BBIUUCIISITh SHEPTUU MarHUTHOTO M0JIs1; 0OBACHATH
Ha IpUMepe MarHUTHBIX SBJICHUH, ToUeMy (U3UKY MOKHO paccMaTpUBaTh KaK METaIUCIUIUINHY;
MPUMEHSTH NPUOOPETEHHbIE 3HaHUSI 110 (GU3KKE [T PeIIeHUs TPAKTUUECKUX 3a/1a4

71

Kontponbras padota Ne 5 mo reme «MarauTHoe
roJie. DJIEKTPOMArHuTHASI UHIYKIUS)

[IpuMeHsTh TEOpETUUECKUIT MaTepUal IPY BBIIOJIHEHHH KOHTPOJIbHBIX 3aIaHUN

JlaGoparopHbie padoTsl (5 4.)

72 | 3yueHue 3aKkoHA COXpaHEHUSI MEXaHUYECKON [IpoBoaMTH PU3UUECKHI FKCTICPUMEHT; U3MEPATH MOTEHITUATBHYIO SHEPTHIO MOIHATOTO HaJl 3eMJIeH
SHEPruu Tena U ynpyro nehopMUpOBAaHHON MPY>KUHBI; paboTaTh B IpyIIe

73 | OnbiTHas mpoBepka 3akoHa I eli-Jlroccaka [IpoBoMTH PU3UUECKHI SKCTIEPUMEHT; OTIMCHIBATH OIBITHI, yCTaHABJIMBAIONINE 3aK0H | eli-JIroccaka,

00BsICHATH 3aK0oH Ha ocHOBe MKT; paboTtats B rpyrmre

74- | Onpenenenue arMoc(hepHOro JaBICHUS C [TpoBoUTH (PU3UUECKHI SKCIIEPUMEHT; OIIPEIENISATh aTMOC(EpHOE TaBJICHHE C TOMOIIbIO 3aKOHA

75 | momomibio 3aKkoHa boins-Mapuorra botins-Mapuotra; paboTath B rpynie

76 | Usmepenue D/IC u BHyTpeHHETO [TpoBoauTh pusznUeckuii SKCIepuMeHT; u3MepaTh DJ{C 1 BHyTpeHHEE CONPOTUBIICHHE HCTOYHUKA
CONPOTHBIICHUSI UICTOYHHKA TOKA TOKa, paboTaTh B IpyIe

77- | HudbdepeHunpoBaHHBIN 3a4eT O06o0menne 3HaHUH

78

Kypc oOyuenus 2

KomnuectBo yacos

104

PA3JIEJI 1. KOJIEBAHUS U BOJIHBI (34 4.)

Tema 1.1. Mexanuveckue KoJie0aHus U BOJHBI (8 4.)

1

CBo0OoaubIe KOJIeOaHUs

OHpe)leJ'ISITB KoJie0aTebHOe ABHUXCHUC I10 CI'0 MMpU3HaAKaM,; NPUBOAWUTH IIPUMCPHI KOJICG&HI/II\/’I;
HAa3bIBAThb BCJIIMYUHDBI, XapaKTCPHU3YIOIINC KoJie0aTeIbHOe JABMOKCHHUC, 3alIMChIBATDH (bOpMy.]Iy
B3aMMOCBS3U MEpHoaa N 4aCTOThI KOJ'Ie6aHI/II71, IMPUMCHATH UX IIPU PCHICHUU 3a0aY




2 | l'apmonnueckue KoneOaHus OnuceiBaTh TUHAMUKY CBOOOTHBIX KOJICOAHUA MPYKMHHOTO U MATEMaTHYECKOTO MasiTHUKOB;
BBIYHCIISIT TIEPUOJT KOJIEOAHUN MAaTeMaTHYECKOTO0 MAasSTHHUKA 110 H3BECTHOMY 3HAYCHUIO €T0 JITHHBL;
BBIYHCIISITH TIEPUOJT KOJIeOaHUH rpy3a Ha IPYKHHE M0 U3BECTHBIM 3HAYCHUSM €r0 MacChl U
YKECTKOCTH TTPYKHHBI
3 | IIpeBparenue SHEPTrUU Py KOJICOATSITLHOM JlaBaTh ornpeecHus H3YICHHBIM TTOHSTHSIM, JCJIaTh BBIBOJIBI M YMO3AKITIOUCHHS M3 HAOIIOICHU,
JBUKCHUH U3YYCHHBIX (PU3MUYECKUX 3aKOHOMEPHOCTEH, TIPOTHO3UPOBATH BOZMOYKHBIE PE3YJIBTATHI; ONPEACTATh
napaMeTpsl KoeOaHui rpy3a Ha IPY)KHHE U HA HUTH, YATATh TpaduKu
4 | BeIHY)KJICHHBIC MEXaHUICCKUE KOJICOaHMS OOBSCHATD, B YeM 3aKJTFOYACTCS SBJICHUE PE30HAHCA; TPUBOJIUTH IPUMEPHI MTOJIC3HBIX U BPEITHBIX
MPOSIBIICHUH pe30HAHCA U ITyTH YCTPAHCHHUSI MOCIISTHUX ; BBIPA0AThIBATh HABBIKK BOCITPUHUMATb,
aAHATM3UPOBATH, IIEpePadaTHIBATh U IPEIBIBIATH HH(OOPMAIIHIO B COOTBETCTBHH C TIOCTABIICHHBIMHU
3aauaMu
5 | BonHOBEIC sIBIICHUsS. XapaKTEPUCTHKU BOJTHBI Paznmuath monepeyHsie U IPOI0JIBHBIC BOJHBI, OTIMCHIBATH MEXaHHU3M 00pa30BaHMsI BOJIH, HA3bIBATh
XapaKTEePU3YIONIME BOJTHBI (PM3HUSCKUE BEIIMUNHBI; 3aIIHCHIBATH (DOPMYITBI B3aUMOCBSI3U MEXKTy HUMU
6 | UaTepdepentus u qudpakius BOIH Habntonate 1 0OBICHATH SIBIEHUS UHTEpDEpEHIIMH U TUPPAKIINH MEXaHUYECKUX BOJIH
7 | 3ByKOBBIC BOJIHBL. YJIBTPA3BYK U €0 HaspiBaTh quama3oH 9acTOT 3BYKOBBIX BOJIH; IIPUBOUTH MPUMEPHI HCTOYHHUKOB 3BYKa; MPHBOIUTH
MIpUMEHEHHE 000CHOBaHHUSI TOTO, YTO 3BYK SIBJIIETCSI IPOAOILHON BOJIHOM; BBIIBUTaTh TUIIOTE3bI O 3aBUCUMOCTHU
CKOPOCTH 3BYKa OT CBOMCTB Cpe/ibl U OT €€ TeMIIepaTyphbl OOBICHATH, IOYEMY B Ta3aX CKOPOCTH 3ByKa
BO3pACTaEeT C MOBBIIICHUEM TEMIIEPATyphl; MPEACTABIATH 0071aCTH NPUMEHEHHUS yAbTPa3ByKa U
NEPCIIEKTUBBI €r0 UCTOIB30BAHUS B PA3IMYHBIX 00JACTSIX HAYKH, TEXHUKH, B MEIUIIMHE; U3J1araTh
CYTh KOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C BO3JAECHCTBHEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKA;
3a/1aBaTh BOIPOCHI U IPUHUMATh Y4acTe B 00CYKJICHUHU TeMbl; IPUMEHSATh 3HAHUS K PELICHUIO
3a/1a4
8 | Pemenue 3anau no reme «MexaHHUeCKHe [TpumeHsTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE VI PEIICHUS MPAKTUYECKUX 3aa4
KoJIeOaHusl U BOJIHBD»
Tema 1.2. DuekTpudeckue kojaedanus (8 4.)
9 | CBOGOIHBIC M BHIHYIK/ICHHBIC SIICKTPHUCCKUC HaGnroars ocLuIonpaMMbl TApMOHHHECKHX KOJICOAHHIA CHITBI TOKA B LIETIH; PACCYUTHIBATE
koreOanust. [ Iporiecch! B kornebares-HOM 3HAYCHMSI CHJThI TOKA M HAMPSDKECHUST Ha JICMEHTAaX [EITH MIEPEMEHHOIO TOKA; MCCIICIOBATH
KOHTYPC. SIBIICHHE SJTEKTPHYECKOr0 PE30HAHCA B ITOCIICIOBATEITEHOM 1IETH; CpaBHUBATH Iporiecchl B L—C-
10 | Popmyna Tomcona. I lepemeHHBII KOHTYPE C KOJIeOaHMSIMI MATEMATHYECKOTO MasITHHIKA; BRIBOAUTH 3aKOH OMa JUTs1 SJIEKTPHUIECKOM
SIEKTPUIECKUH TOK. LIETTH TIEPEMEHHOTO TOKA; OTIEPHPOBATH MH(GOPMALMEH/3HAHUSIMU B TIPEIMETHOM,
11 | Pe3ucrop B 11enu NEPEMEHHOTO TOKA. MEXKIIPEIMETHOM U METANPEIMETHOM KOHTEKCTaxX; MPUMEHSITh 3HAHUS K PEILICHUFO (DM3MYECKIX
12 | KOH/ICHCATOP B LICIH [IGpeMEHHOIO TOKa. KaTyIlika 3a7a4 (BBIMUCIUTEIBHBIX, KAUEeCTBEHHBIX, Ipa(huecKrX) Ha YPOBHE OIIEPHPOBAHMS
VHJIyKTHBHOCTH B LIEY IIEPEMEHHOIO TOKA. CJIEITYFOIIIMMI MHTEIUICKTY lTbHBIMU OTICpaIMSIMI: [IOHMMAaHHE, IPYMEHCHHE, aHATTN3, CUHTE3,
13 | 3axon Oma [y1si [IenU IEPEMEHHOTO TOKA. OLIEHKA, OOOOIIIEHUE, CUCTEMATH3ALIHSL.




14

MOIHOCTS B LIENH MEPEMEHHOTO TOKA.

15 | Pe3oHaHC B 21IEKTPHUYECKON LIETTH.
16 | Jlammnossiii reneparop. I eneparop Ha
TPAH3HCTOPE.
Tema 1.3. IlpousBoacTBo, epeaaya, pacnpeejieHue H NCI0JIb30BaHUe YIeKTPHUYecKoii sneprum (5 4.)
17 | eneprpoBarme EKTPUHECKOH SHEPIHUA. OOBSICHATEL M UCCIIEIOBATH MPUHIAI JCHCTBHS FeHepaTropa IMEPEMEHHOTO TOKA; OOBSICHSTE U
I'ereparop niepeMeHHOro Toka. Tparcgopmarop. HCCIIEIOBATH MPUHITHI ASUCTBHS TPaHC(OpMATOpPa; BBISIBISITH CBOW JITYHOCTHBIS
18 | BompsivieHne nepemeHHOro Toka. TpexdasHbiii KaueCcTBa/OCOOSHHOCTH B TBOPYECKON ASITEITEHOCTH B OOJIACTH (DUBUKH; CUCTEMATH3UPOBATH U
TOK. 0000I1TIaTh MH(POPMAITHIO/3HAHMIS.
19 | CoenvHenre OOMOTOK reHeparopa TpexgasHoro
Toka. CoenrHeHHe NoTpeOrTesIel MIEKTPUIECKON
SHEPrHM.
20 | AccHHXpOHHBIHA YeKTpoBHraTesb. Tpexda3sHbIiA
TpaHchopmarop.
21 | TIpou3BOICTBO M UCTIONTE30BAHUE TICKTPHUISCKOM
sHeprum. | lepenada u pactipenenieHue
AIISKTPUYIECKOM SHEprvn. DhPeKTMBHOE
HCTIOJTE30BAHUE AJIEKTPUYECKON SHEPIUH
Tema 1.4. Mexanuveckne BOJHBIL. 3BYK (5 4.)
22 | BonHosbie siienust. [lonepeunibie BoJHbL JUHa | Pazmiuars konebaresbHbIE M BOIHOBBIE IPOLIECCH; 3aIHChIBATH B AHATIMTHYECKOM (JopMe ypaBHEHHE
BOJIHBL. CKOPOCTH PACIIPOCTPAHEHNST BOJIHBL BOJIHBI; KJACCU(HUIMPOBATH 3BYKOBBIE BOJIHBL, OLICHUBATH JUTMHY BOJIHBI (HAIPUMED, KAK MOKHO
23 | TIpononbibie BonHbL Y pasHerHe Geryimei OIICHUTH JPTMHY BOJIH HA MOPE); ONIEpHUPOBATH MH(POPMAITHCH/3HAHUSIMH B TIPES/IMETHOM U
MeTarpeIMETHOM KOHTEKCTaX.
BOJIHEL Crosture BOIHBI KAaK CBOOOIHBIE
Kosiebanmsi Tes1. BoymHb B cpere.
24 | 3ByKOBBbI€ BOJIHBL CKOPOCTB 3BYKA.
My3bIKaIbHBIE 3BYKH U ITyMBL. | pPOMKOCTb U
BbICOTa 3BYKa. TemMOp.
25 | Jlmana3oHbl 3ByKOBBIX YaCTOT. AKYCTUUECKUN
pe3oHaHc. M3nyyenue 3ByKa. YIIBIpasByK U
HH(pasByK.
26 | Unatepdepenimst BomH. I Ipynarpn I rolireHca.

3axoH otpaxeHus BOJH. | Ipenomuienye BoH.
Jludpaxiwist BortH.




Tema 1.5. DileKTpOMAarHuTHbIE KOJIeOaHUs U BOJHBI (8 4.)

27 | CBOOOJHBIE STIEKTPOMArHUTHBIE KOJICOAHUSI. Habmtoate cBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B KOJIEOATEIbHOM KOHTYpE; JI€laTh BHIBObI;
Konebarenbublit kouTyp. Ileprnon cBOOOTHBIX IPOBOJIUTH AHAIOTHIO MEKIY (PU3NIECKUMHU BEIMINHAMHE, XapaKTEPH3YIOIUMHI MEXaHUIECKYIO
AIIEKTPUUYECKUX KOJICOAHUH AJIEKTPOMArHUTHYIO K0JIeOATEIbHBIE CUCTEM; PEIaTh 33a4l Ha MpuMeHeHne Gpopmyasl ToMcona

28 | [lepemeHHBIN TOK WuTepnpernpoBath HpuzndecKyro HHPOPMALIUIO, TOIYYSCHHYIO U3 APYTHX HCTOUHUKOB; UCIIOIb30BATh

ypaBHeHus D/1C, HanpspKEeHUs M CHJIbl TOKA JJIs peLIeHus 3aa4

29 | EMKOCTHOE U MHIyKTHBHOE COMPOTHBIICHHUS PaccuntsiBaTh mapaMeTpsl HENU MPU Pa3InYHbIX COMPOTUBICHUSIX IEPEMEHHOTO TOKa
MIEPEMEHHOT0 TOKa

30 | I'eneparopsl Toka OOBACHATH CTPOEHUE U MPUHIUI pabOThI FeHepaTOpa MEPEMEHHOI0 TOKa; HHTEPIIPETUPOBATh

¢bu3nyecKyro HHPOpPMaIUIO, TOJYYEHHYIO U3 IPYTHX HCTOUYHUKOB

31 | Tpaunchopmatopsr. [IponsBoacTBo, Iepenava u OOBSACHATH YCTPOICTBO U YCIOBHS pabOThI TpaHC(hopMaTOpa Ha XOJIOCTOM X0y U MOJ1 Harpy3KOH;
oTpeOIIeHNE AIEKTPUIECKON SHEPTUH paccuutsiBaTh KIIJI TpancdopmaTopa. Ha3piBaTh criocoObl yMEHBILIEHUS MTOTEPH SIEKTPOIHEPT U

IIpH 1epeaye ee Ha OOJIbIINE PAacCTOSTHUS; aHAJIM3UPOBATh U OLICHUBATh MTOCIIECTBUS IS
OKpYXKarolen cpeibl OBITOBON U MTPOU3BOACTBEHHOM IEATEILHOCTH YEIOBEKA, CBA3aHHOM C
HCIOJIb30BaHNEM (DHU3MUYECKUX MTPOIIECCOB; NCIOJIB30BaTh HTEpHET A moucka HH(popMaluu o
COBpPEMEHHBIX criocofax rnepeiadn NEeKTPOIHEPTUU

32 | DnekTpoMarHuTHbIE BOJIHBL. CBOMCTBA Habnronate ONbIT MO M3IYYEHUIO U IPUEMY NIEKTPOMArHUTHBIX BOJIH; OIIMCHIBATh PA3JINYUS MEXTY

IEKTPOMArHUTHBIX BOJIH BHUXPEBBIM JJIEKTPUUYECKUM M NIEKTPOCTATUYECKUM IOJISIMU; Ha3bIBaTh CBOMCTBA MIEKTPOMATHUTHBIX
BOJIH; M3J1araTh CyTh 9KOJIOTMYECKHUX MPOOIIEM, CBS3aHHBIX C
UIEKTPOMArHUTHBIMU KOJIEOAaHUSIMU U BOJHAMU; OOBACHATH POJIb JIEKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX UCCIIeJOBaHMIX Beenennon

33 | U3obperenue paauo A. C. [Tonoeim. [lonsitue o | CTpyKTypupOBaTh H3y4E€HHBIN MaTEepHal, HHTEPIIPETUPOBATh GU3NUECKYI0 HHPOPMAIIHIO,
panuocsasy. [IpumeHeHne eKTPOMarHUTHBIX HOJy4EHHYIO U3 IPYTUX UCTOYHHUKOB; JIEMOHCTPUPOBATh IIPE3EHTALIMH, YIaCTBOBATh B O0CYXKICHUH
BOJIH IIPE3CHTALMN; pACCKa3bIBaTh O NPUHLIUIIAX PAAUOCBS3H U TEICBUACHUS

34 | KontpousibHas pabota Ne 1 o pazzaeny [IpumeHAaTh TEOPETUYECKUI MaTepUall IIPY BBINIOJHEHUHM KOHTPOJIBHBIX 3aJaHUN

«KoJiiebanus 1 BOJHBI»

PA3JEJ 2. OITUKA (21 u.)

Tema 2.1. Pa3ButHne B3rJs110B Ha npupoay csera. 'eomerpnuyeckas ontuka. (9 4.)

35 | CgeroBble Ty4H. 3aKOH MPSIMOJIMHEHHOTO JlaBaTb omnpeneneHuss U3y4eHHbIM MOHATUAM (IpaHMLIa pa3iena ABYX Cpell, OTHOCHTEIbHBII
PpacIIpOCTpaHEHUs] CBETA. nokasartesb IpeJoMIIeHHs, a0COTIOTHBIN MOKa3aTeb NpesIoMIIeHH); (GOPMYITUPOBATh 3aKOH
OTPa’KEHUsI CBETA M 3aKOH MPEIIOMIICHUS CBETA; JIeJIaTh BBIBOAbI U YMO3AKIIOUEHUs U3 HaOMIOACHUH,
U3yYCHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh BO3MOKHBIE PE3yIbTAThI
36 | ®Poromerpust. Crna cBera. OCBEILICHHOCT. JlaBatb onpenieneHus: U3y4eHHBIM MOHATHUAM (IIOJHOE BHYTPEHHE OTpa)KeHUe, MPeaesIbHbIA yTro




Spxocts. POTOMETPBL

IIOJTHOTO OTPaKEHHsI, BOJIOKOHHASI ONTHKA); JAEJIATh BBIBOJBI U YMO3AKIIOUCHUS U3 HAOIIOICHUH,
U3YyYCHHBIX (U3NYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh BO3MOKHBIE PE3YIbTATHI

37 | Ipurwn depma 1 3aKOHBI TeOMETPHIECKON [TpoBoANTE PU3MUECKUIT SKCIEPUMEHT; ONIPEICIIATH MTOKA3aTeIb MPETOMIICHHS CTEKIIa
orrmuky. OTpakeHHe CBeTa.

38 | I'mockoe 3eprario. Ceprieckoe 3epKajio. PaznuyaTh TMH3BI IO BHEIIHEMY BUJLY; OIIPEICIISATh, KaKasi U3 JBYX JUH3 C pa3HBIMU ()OKYCHBIMH
I'ocrpoenne n300pakeHmid B C(hepIIeCKOM paccTosiHUSIMU AaeT OOoJbIIee YBEIIMYCHUE; CTPOUTH H300paXKeH U JaBaeMble JIMH3aMU; Pa3In4aTh
3epKaIe. Y BeJIMUCHUE 3EpKala. Kakue n300pakeHus Aal0T coOMparoiasl U paccenBaroias JMH3bI

39 | I'permomtenyie ceta. [lomHOE oTpaskeHue. YMeTb CTpOUTH N300paKEHUsI PEIMETOB, TaBaEMbI€ JIMH3AMH, PACCUUTHIBATh PACCTOSIHUS OT JIMH3BI
IIpenomitenre CBeTa B INIOCKONAPATUIEIIGHOM 710 U300pakeHus IpeIMeTa; pacCUUTHIBATh ONTUYECKYIO CHUITY JIMH3bI; IPUMEHSTH IPHOOPETEHHBIE
IUIACTHHKE M TPEYTOJILHOM TIPU3ME. 3HAHMS 110 (PU3MKE YISl PEIIeHUs] IPAKTUUECKUX 3a/1a4, BCTPEYAIOIIHUXCS B TIOBCETHEBHOM KU3HU

40 | Ilpenomienue Ha cheprUIeCKON TIOBEPXHOCTHL. Habmtonate pasnoxenue 0eoro cBeTa B CIEKTP MPHU €ro MPOX0KJACHUN CKBO3b IIPU3MY U TIOJTyYeHHE

0enoro cBeTa IMyTeM CJIO0KEHHUS CIEKTPAIbHBIX IIBETOB C IOMOIIbIO PU3MBbI; OOBSACHATH CYTh U
JlaBaTh OIpe/IeJIeHHUE SIBJICHUS AUCTIEPCUH

41 | JIux3a. POKYCHOE PacCTOSIHUE U OIITUYECKAsT Habmonate siBneHne nuuTeppepeHiny AIeKTPOMArHUTHBIX BOJIH U CBETA; AaBaTh ONPEIEICHUS

CIJIa JINH3bIL. M3YYEHHBIM MOHATUSAM (MHTepdepeHLns, HHTep(epeHIIMOHHAs KapTUHA, YCIOBUE MAKCUMYyMa,
yCIIOBHE MUHMMYyMa, KOT€PEHTHBIC BOJIHBI, KOTEPEHTHBIC HCTOYHUKHU, TOHKUE IIJICHKH ); HAa3bIBaTh
OCHOBHBI€ ITOJIOKEHUS U3YYEHHBIX TEOPHUI U TUIIOTE3; ONUCHIBATh U JEMOHCTPALIMOHHBIE U
CaMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTHI

42 | dopmyra skl [loctpoenue nzo0pakeHuii B Habmonate siBnenue nudpakiuuu 31eKTPOMAarHUTHBIX BOJIH U CBETA; HHTEPIPETUPOBATH PUIUUECKYIO
TOHKOM JIMH3E. Y BJIMUYCHUE JINH3bI. nH(}OPMAILINIO, TOJYYEHHYIO U3 IPYTHX HCTOUYHUKOB

43 | Doroarapar. I IpoexupoHHb armapar. I jias. [IpoBOoaMTH PU3UUECKHUI SKCTICPUMEHT; OTIPEICIATh JJIMHY CBETOBOM BOJIHBI ISl KPACHOTO H
%g;gc'qu})yrgi Mukpockort. 3puTeNbHBIS TPYObL ¢uosIeTOBOTrO CBETA C MOMOIIBIO JU(PPAKIIMOHHOMN PEIIETKH

Tema 2.2. CBeToBbI€ BOJIHBI (7 4.)

44 | Crxopocts cBeta. Jlucnepcus ceera. Hab6nronars sisnenvst narepdepeHI iy, Mg pakiivu, NOJSIPU3ALIN 1 UCTICPCUH CBETA; M3MEPSITH

45 | Wnrepdeperimst ceera. HaGmoneHme JUTMHY CBETOBOM BOJTHBI IO PE3YJIBTAaTaM HAOMIOACHIS SIBIICHYSI THTEPGEPEHLIU OTPEISTISITh
MHTEp(EPCHLMH B OITTVIKE, CIIeKTpaIbHBIC TPAaHULIbI UyBCTBUTEIBHOCTH YEJTIOBEYSCKOI'O TY1a3a C IOMOILIBIO U(PPaKIIMOHHOM

46 | Jlymna ceetoBoit BantbL VIHTEpdEpeHis B PELLIETKH; OPraHU30BbIBATH CBOIO JCSITEIIBHOCTD, BISIBIISITH 3HAYEHHE U [IPOHCXOXKICHHE CIIOB;

TOHKHX IDICHKIX. OOBSICHATH CITIOCOOBI HAOTFOIEHNSI UHTEP(EPEHLIMOHHOM KapTHUHBL, paziyarh Judpakimy OpeHerst 1

47 | Kombsia Herotona. HekoTopbIie pUMEHeHn st dpayHrodepa; T0Ka3bIBATH HONEPEIHOCTH CBETOBBIX BOJIH; OIIEPUPOBATH MH(PpOpMAIEH/3HAHUSIMU B
MHTEp(hEPEHLIM. IPEIMETHOM 1 METAITPEIMETHOM KOHTEKCTAX (HAIpUMED, SIBTISIFOTCS JIM MHTEP(EpEHIIMOHHASA U

48 | Tucpaxiwist ceeta. TeopHH MADPAKIHL JIA(PAKIIMOHHASI KAPTUHBI BUJIOM KHHOMCKYCCTBA, XY/I0’KECTBEHHOIO TBOPYECTBA); NPUMEHSTH 3HAHMS

Jndpaxiyst Dpenertst Ha NPOCTHIX OObEKTAX.

K peIieHHO (PM3MYIEeCKHX 33/1a4 (BBIUHCIUTEITBHBIX, KAYECTBEHHBIX, TPAIUEcKHX ); OOBSICHSITH




Jndpaximss @payrarodepa. udpakimonHast

peLeTKa.

MEXaHU3M UITy9EHHSI CBETa aTOMOM; KITACCHU(DHITMPOBATH BUIIHI M3TyYCHHIA.

49 | Pazpermaroriasi CrioCOOHOCTH MUKPOCKOIIA F
Teyreckora. [ lorepeyHoCTh CBETOBBIX BOITH.
50 | Tomspuzarst cBeta. I lorepedHoCTs CBETOBBIX
BOJTH M 2VIEKTPOMArHUTHASI TEOPHST CBETA.
Tema 2.3. U3nydyenue u ciekTpsl (5 4.)
51 | Bump: y3TyHeruit. ICTOuHMKY CBeTa. OOBSICHSITE MEXAHM3M UITyYEHHS CBETA aTOMOM; KJIACCH(PULTMPOBATH BUIbI UITyUEHUIA.
52 | CroekTpsl ¥ ClieKTpaibHbIE MPHOOpBL. Buipl
crieKTpoB. CieKTpaTbHBIN aHATM3.
53 | NndpaxpacHoe 1 yITsTpadguio JIETOBOS NIy YCHHSI.
PentrenoBckue styun. [ Ikana
SJIEKTPOMArHATHBIX M3ITyYEHHUI.
54 | PertrenoBckue my4n. [1Ikana
3JIEKTPOMAarHUTHBIX M3TyYEHUI.
55 | KonTposbHas pabota Ne 2 o pasaeny [TpuMeHsITh TEOPETUUECKHI MaTeprall IPU BHITIOJHEHUH KOHTPOJIbHBIX 3aJaHHM.

«OnTuka

PA3JIEJI 3. KBAHTOBAS ®U3UKA (34 4.)

Tema 3.1. CBeToBBI€ KBAHTHI (4 4.)
56 | KBanroBas runote3a [lnanka. ®otoHbI OOBACHATH KOPIMYCKYJISIPHO-BOJIHOBOM Jyann3M CBOMCTB (POTOHOB
57 | ®oTtorddekt JlaBathb omnpeaeneHus u3ydyeHHbIM MOHATHAM ((poToaddekt, popmyna [1nanka, 3aKOHBI
dorosddekra, A. I'. CroneToB, paboTa BbIxo1a, POTOIIEKTPOHBI); HAOIIOAaTh (POTOIIEKTPHUCCKHI
3¢ dekT; 00bAcHATh 3aK0oHbI CTOJIETOBA HA OCHOBE KBAHTOBBIX IPEJICTABICHUN
58 | Teopus porordpdexra PaccunthiBaTh MaKCUMaIbHYIO KUHETUYECKYIO SHEPTHIO SJIEKTPOHOB MPU  (POTOIIEKTPHUIESCKOM
addekre; onpenensiTh paboTy BBIXOAA AMEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCHMAIIbHOM
KUHETUYEeCKOM dHepruu HOTOAIEKTPOHOB OT YaCTOTHI CBETA
59 | [Ipumenenue dororddexra [Tepeuncnsate mpuOOPHI, yCTAHOBKHU, B KOTOPBIX MPUMEHSIETCS 0€3MHEPIUOHHOCTH POTOIPdEKTa,;
OOBSACHATH POJIb KBAHTOBOM ONTUKU B PA3BUTHUU COBPEMEHHON (DM3UKHU; HMHTEPIPETUPOBATH
(uznueckyro HHGOPMAIIKIO, TOTYYCHHYIO U3 IPYTHX UCTOYHUKOB; TIEMOHCTPUPOBATH MPE3CHTAIUHY,
y4aCTBOBAThH B OOCYKICHUU MPE3ECHTAINIA
Tema 3.2. Atomnas pusznka. Kanrosas reopus (8 4.)
60 | CrexrpanbHble 3akoHOMepHOCTH. CTpOSHHE aTtoma. HaGmroniats mHeivaThie CrieKTphl; pacCUMTHIBATH YACTOTY/IJIMHY BOITHBI UCITYCKAaeMOT0/TIONIONIAEMOro

Monens Tomcona.

CBCTA IIPU IICPEXOC aroOMa N3 OJHOIO CTAIMOHAPHOI'O COCTOAHUS B JPYToc; NCCIICIOBATH JMHEHYJATHIA




61 | Ombrrer Pesepdopna. [DmanerapHast Momests atoma. CITEKTP; OOBSICHSITH MIPHHITIT ACHCTBYSI JIa3epa; HaOIOIaTh JICHCTBYE J1a3epa; BEIMUCISITH JUTUHY BOJTHBI
62 |11 1 Bopa. MozielTs AToMA BOIOpOTATIO YacTUIFl C M3BECTHHIM 3HAYCHHEM HMITYJIBCA; TEHEpHPOBaTh HIICH; ONEpHpOBarh MH(pOpMAIICH B
Eopy.: MPEIMETHOM KOHTEKCTE; JOKA3bIBATH;, CHCTEMATH3UPOBATh U 0000IIaTh HH(POPMAITHIO B TPESIAMETHOM,

63 | DKCIEPHMEHTANPHOE A0KA3ATEBCTRO MEXIPEIMETHOM 1 METAITPEMETHOM KOHTEKCTAaX; PUMEHSITH 3HAHKS K PEIICHUIO (DMB3HUUSCKUX 3a71a4
CYIIECTBOBAHHUSI CTAIIMOHAPHBIX COCTOSHUM. (BEMMCTMISTLHEL,  KAMCCTRCHHBIX, IpA(irecie:x) Ha YPORHE ONEPMPOBAHIA  CIICTIYIOMAMIA

64 | Tpymsocm Teopmm Bopa, K a5 MG VHTSIUICKTYATHHBIME  OICPAITMSIMIL: TIOHMMAaHHE, MPYMCHCHHES, aHAIN3, CHHTE3, OIICHKA, OOOOITICHHCS,

CHCTEeMAaTH3alIHsL

65 | KoprtyckyIisipHO-BOITHOBOM JTyUTH3M.

CooTHolrieHre HeorpeierieHHocTel | elizenoepra.

66 | Bormbl BeposttHocTH. HTEpdhepeH st
BEPOSITHOCTEN.

67 MBHoroarnekTpoHHbIE aroMbl. KBaHTOBBIE
VICTOYHHIKH CBETa — JIA3EPhL.

Tema 3.3. @uzuka aromuoro siagpa (10 u4.)

68 | AToMHOE SIPO 1 ATEMEHTapHBIC YaCTHLIBL. Ha0monars Tpeku 3apshKeHHBIX YaCTHLT, PETUCTPUPOBATH STICPHBIE HITYUSHHST C TIOMOIIIBIO CUETIHNKA
MeTo/161 HAOFOZICHHS KT PETUCTPAITANA I'elirepa; paccHUTBIBaTH SHEPTHIO CBSI3H ATOMHBIX SIZIEP; ONPEICISITH 3apsii U MACCOBOE YUCIIO ATOMHOIO
AIIEMEHTAPHBIX YaCTHIL. SITIPa, BO3HUKAFOIIIETO B PE3YJIHTATE PA/TMOAKTHBHOIO PACIIa/IA; BEIYHCIISITH SHEPTHIFO,

69 | OTKpBITHE €CTECTBEHHON PATMOAKTHBHOCTH. OCBOOOYKIAFOLLIYFOCS TIPU PAHMIOAKTUBHOM PaCTIaZIe; OIPEISIISTh MPOLYKThI sTISPHOMN PEaKIInK;

Anbha-, 6eTa- 1 raMMa-u3ITyYeHHsI. OCO3HABATh YIPO3bL, CBSI3aHHBIE C MPUMEHEHHUEM SITIEPHOIO OPYKHSL.

70 | PagpoakTvBHBIC TTpEBpaIIcHYSL. 3aKOH
pamoaxTuBHOrO pacnazia. I leprion nmomypacriasa.
30101161

71 | I'lpaBwio cmertieHyst. MickyccTtBeHHOE
TPEBpaITICHHUE aTOMHBIX siiep. OTKpbITHE
HEHUTpOHA.

72 | CrpoeHye atToMHOTIO siyipa. S7iepHble CUTbL.

73 | DHeprusi CBsI3U aTOMHBIX siziep. VcKyccTBeHHast
PAITMOAKTUBHOCTb.

4 Anepnble peakuyu. JleneHue saep ypaHa.

LlenHpIe si/IepHbIC PEAKIIAN.

75 | SAnepueblii peakTop. TepMosiiepHbIe peaKIH.
I IpumMenenue siiepHOM SHEPIUU.

76 | TlomyyeHue paTMOaKTUBHBIX M30TOMOB U MX




HpHIMEHEHE.

77 | buonorudeckoe NefCTBHE PaIMOAKTHBHBIX
V3ITYICHHIA.
Tema 3.4. DiiemenTapHubie yacTuubl (12 4.)
78 | Tpwu 3tamna B pa3BATHHN (PUBUKH JTEMEHTAPHBIX Kiaccudgrmposars 311eMeHTapHbIC YaCTHI B, CUCTEMATH3HPOBATEH M 0000IIATE MH(OPMAITHFO/3HAHMS,
YaCTHII, UCTIONB30BaTh Ipadudeckrie cpericTBa 00paboTKy HHGOPMALTH B Teorpahi OTKPBITUH SJIEMEHTAPHBIX
79 | OTKpBITHE TTIO3UTPOHA. YaCTHIT; CUCTEMATHU3UPOBATH Y 0000IIATH 3HAHMS B BUJIC KapPThI MPEJICTARIICHHI 00 IEMEHTapHOM
80 | AHmmuacTiIpL YCTPOMCTBE MATEPHHN U B3AUMOACUCTBUSIX MEYKTY YACTULIAMU.
81- | Pacnian meiitpona. Perrienrie ypaBHEHHIA peaKIHid.
82
83 | OrkpeITHE HEHTPHHO.
84 | I'pomexyTodHBIC OO30HBI — MEPSHOCUHKHA
CJ1a0BIX B3aMMOJIEHCTBIA.
85- | CKOJIBKO CYITIeCTBYET AIEMSHTAPHBIX YACTHII,
86
87 | Keapku. BzanmoneicTBue KBapKOB.
88 | I'mroonHsI
89 | KontponsHas padota Ne3 mo pazmeny [IpuMeHsATh TEOPETUUECKUI MaTEpHall MPH BHITIOJHEHUU KOHTPOJIbHBIX 3aIaHUH.

«KBanToBas ¢pusuka»

JlaGopaTopHblii npakTukym (7 4.)

90- | M3mepeHne eMKOCTH KOHJIeHCAaTopa v Hccnenosars unrepdepeHIto 1 Judpakivio CBETa; ONPEAeSSITh JFTMHY CBETOBOM BOIHBI [P TTIOMOILH
91 | MHAYKTMBHOCTH KATYIIIKH. J(PaKITMOHHON PEIIIETKH; UCCIIEIOBATH siBiieHHE (hoTodpdeKTa, M3MEpSITh padOTy BBIXOIA AJICKTPOHOB;
MPEJICTARIISITH PE3YJIHTAThI (DM3MYECKUX M3MEPEHHI B PA3TMYHBIX (popmax (TabrmipL, rpadukmy,
92- | Hccrnenoanue nHTep)epeHLu ceeTa. JIarpaMMbI U JIp.); OLICHHUBATH JIOCTOBEPHOCTh TJAHHBIX, OITYYEHHBIX B (DM3UYECKOM SKCIIEPUMEHTE.
93
94- | Uccnenosanue mydpaximm cBera.
95
96 | Nsyuenue sisiiennii poroaddexra. Mzmepenrie
paboThI BBIXO/IA IIEKTPOHA.
97- | 9K3AMEH 0O0600mmaTe 3HaHUA

102




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

[Tomemenne kabuHeTa ynoBIETBOpsieT TpeboBaHMsIM CaHUTAPHO-IMHIEMHOIOTHYECKIX
npaBusli 1 HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ocHaieHO THIOBBIM OOOpPYAOBaHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHCIIC CHEIHUATM3HPOBAHHON yueOHOI Mebenbio u
cpeacTBaMu OOydYeHHsI, JAOCTATOYHBIMU JUISI BBIOJHEHHS TPeOOBaHWA K YPOBHIO ITOJATOTOBKH
00yJaromuxcs.

B kabunere ecTh MyJbTUMEIUIHOE 000pYZOBaHME, MOCPEICTBOM KOTOPOIO YYaCTHUKU
00pa30BaTeNLHOTO TMpOIecca MOTYT IPOCMATPHBATh BU3YaJbHYIO WH(GOpPMAIMIO, CO31aBaTh
[Ipe3eHTallH, BUJIEOMAaTEpHalIbl, UHBIE JJOKYMEHTBHI.

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

* MHOTO(YHKITMOHAJIbHBIM KOMILIEKC MPEIo/1aBaTens;

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

* UH(OPMAIIMOHHO-KOMMYHUKATHBHbBIE CPE/ICTBA;

* SKpPaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAllUM, B TOM YHCJIE MacrnopTa Ha cpeAcTBa OOydeHMs,
MHCTPYKILHUH MO UX UCIOIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OubMOTEeUHBIN POH.

B Oubnuorteunslii (oHI BXOAAT y4yeOHHKH, ydyeOHO-MeToauyeckue KoMIuiekTsl (YMK),
obOecreunBaroIue OCBOCHHE y4eOHOW AuCIMIUIMHBI «DU3WKa», PEKOMEHJIOBAaHHBIC WIIH
JOTIYILIEHHBbIE IS HMCIOJIb30BaHUA B NPOEeCCHOHATIbHBIX 00pa30BaTeNbHBIX OpraHU3aIUsX,
peanu3yronmx o0pa3oBaTeNbHYI0 TMPOrpaMMy CpeaHEro oOIero oOpa3oBaHUsS B Tpeaenax
ocsoenust OITOII CITO na 6a3e ocHOBHOTO 00111ero 0O0pa3oBaHws.

bubnuoreunsiit (GoHA AOMOJSHEH SHIMKIONEAUSIMH, CIPAaBOYHHUKAMH, HaYYHOW, Hay4dyHO-
MIOMYJIIPHOM M APYTrOM JTUTEPaTypoH 1Mo hU3HKE.

PEKOMEHAYEMAS JINTEPATYPA
st ctyneHTOB

1. Msaxumes I'. . ®usuka. 10 xacc : yueOH. 11t o01ieoOpazoBar. opraHnusaiui : 6a30BbIi U
yrayoneHHbiit yposau — M. : I[Ipocsemenue, 2019.

2. Msxumes I'. 5. ®usuka. 11 kiacc : yueOH. ans oOieoOpa3oBar. opranu3anuii : 6a30BbIi U
yray6nennslii yposau — M. : IIpocsemenue, 2019.

3. Jmutpuena B.®. ®uznka 1 npodherocHibih e IMAIbHOCTEH TEXHMYECKOTO PO (HIs:
yueOHHK AJ1si 00pa30BaTeNbHBIX yUpexAeHui cpel. mpod. oopazosanus. — M., 2018.

4. JImutpuena B.®. ®uzuka s npodeccuii 1 cnenuanbHOCTeH TEXHUYECKOTO MPOQHIIS.
C6opHuK 3a1a4: yueO. mocoOue Juist 00pa30BaTENbHBIX YUpPEKIACHUH cpea. mpod.

obpazoBanus. — M., 2018.

Jus1 npenoaaBaresei

Koncrurymus Poccuiickoit deaepannu (mpuHATa BCEHAPOAHBIM rojiocoBanueM 12.12.1993)
(c yueToM HOMpPaBOK, BHECEHHBIX (hefepabHBIMU KOHCTUTYLIMOHHBIMH 3aKoHaMu P® o mompaBkax
k Konctutynuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — Ne
4. — Cr. 445.

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



@3, or 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014 Ne
84-@3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMH DeiepalibHBIM
3akoHOM 0T 04.06.2014 Ne 145-@3) «O06 obpazoBanuu B Poccuiickoit @enepanum».

[Ipuka3 MunucrepcrBa obOpasoBanuss U Hayku P® «O0 yrBepxiaeHuu (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIILHOTO CTaHAApPTa CpenHero (TMOJHOro) oOmero oO0pa3oBaHMSY
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3 MunoOpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun mzmeHenuii B [1pukas
MunuctepctBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O0 yrBepx-
naeHur (eaepaabHOr0 TroCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpeAHEro (IOJHOTO)
oOmiero oopa3oBaHus’».

[MuceMmo [lenmaprameHTa TOCyIapCTBEHHOM MOJIMTUKA B chepe MOArOTOBKH PabOUMX KaIpoB
u 110 Muno6puayku Poccum ot 17.03.2015 No 06-259 «PekoMeHIaImm mo opranu3aiyy moxyde-
HUS cpeaHero oOmiero oOpa3oBaHus B MpeJeiax OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C YI4E€TOM TpeOOBaHUIMA
(benepanrbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M IOJydaeMOW MpoQeccur WiH
CTIEIUATBHOCTH CPEIHETO MPOPECCHOHATBHOTO 00pa30BAHUY.

®enepanpublit 3ak0H 0T 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpyKaromiei cpeas» (B pea. oT
25.06.2012, c m3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B. @., Bacunves JI. 1. ®uzuka uig npodeccuii U criennaabHOCTEN
TEXHUYECKOTO MPOUIIS: METOIUYECKHE PEKOMEHIAIIMN: METO 1. Tocodue. — M., 2010.

HNHTepHeT- pecypcsl

www.fcior.edu.ru (denepanbHbli eHTP HHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB).

www.dic.academic.ru (Axkagemuk. CIoBapu U SHIUKIOTICIHH).

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

www.st-books.ru (Jydrras yueOnas nutepaTtypa).

www.school.edu.ru (Poccuiickuit 00pa3oBarenbHblii mopTai. JI0CTymHOCTh, KauecTBO, 3 heK-
TUBHOCTB).

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

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