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Pabouasa nmporpamma 0011€00pa3oBaTeabHON NPOPUIBHON YUeOHON NHUCHUILIUHBI
®uznka  paspaboraHa Ha  ocHoBe  DefepalbHOTO  TOCYAAPCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa cpeaHero oomero obpazoBanusa (mainee — PI'OC
CIIO) (ITpuka3z Munobpuayku Poccun ot 17 mast 2012 r. Ne 413), denepanbHbIx
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB CPEIHEro MpodhecCHOHATBHOrO
oOpa3zoBaHus 1o npodeccun3s5.01.13 TpakTopuCT-MaTUHUCT
cenbckoxo3giicTBeHHOro mpousBojactBa (IIpukas MunoOpnayku Poccunm ot
09.12.2016Ne 1564), TlpumepHoit mporpamMmmbl 00II€00pa30BaTEIbHON yueOHOU
muciuiuinabl Gusuka A npodeccuoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3aluui /
JmutpueBa B.®.— M.: U3ngaTensckuil neHTp «Axkagemus», 2015. — 25 c. ISBN
978-5-4468-2602-5 B kauecTBe MPUMEPHON MTPOrPAMMBI JJI peain3allii OCHOBHOM
oOpazoBarenbHOi nporpammbl CITO Ha 6a3e ocHOBHOro 0011ero 0Opa3oBaHUs C
noJiydeHueM cpeanero obmiero oopazoBanus.lIpotokon Ne 3 ot 21 wurons 2015
r.Peructpanmonnsiit Homep peuensuu 3840t 23 utons 2015 r. DI'AY «OUPO».

Opranuzanusa-pazpadotuuk: ¢unuan ['BIIOY «TpyOueBckuit moJIUTEXHUYECKUN
TEXHUKYM»

Pazpaboruunk: JloOynosa I'.A., npenogaBarens ¢unuana ['BIIOY «TpyoueBckuit
MOJTUTEXHUYICCKU I TEXHUKYM).



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o06meo0pazoBaTenbHON NMPOGMIbHON yueOHOM aucuuminHel Pu3nka
SIBJISIETCS 4acThl0 OCHOBHOW oOpazoBatenbHOU mporpammel CIIO( manee — OIIOIT CIIO)mo
npodeccnn3s5.01.13 TpakTOPUCT-MAMMUHUCT CEIILCKOX03SIMCTBEHHOTO Mpon3BojcTBa (IIpuka3
Munobpaayku P® ot 09.12.2016 Ne 1564)rexaudeckoro mnpoduist mTpodhecCHOHATHLHOTO
oOpa3oBaHUsl.

Pabouas mporpamma o0meo0pazoBaTenbHON NMPOGMIBHON yueOHOM aucuumuinHpl Pu3nka
pa3paboraHa Ha OCHOBe TpeOoBaHuil deneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO
cTaHgapra cpennero oomero oopazoanus (anee GI'OC COO), npeabsaBAsiEMbIX K CTPYKTYPE,
COJICpXKAHUIO M pe3yldbTaTaM OCBOEHUsS YydeOHoW nucuuriuael ®dusuka, TpeboBaHUM
denepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPTA CPEAHEro MpohecCHOHATEHOTO
obpazoBanust (manee — DI'OC CIIO) mo cnermuanbHOCTH35.01.13 TpakTOpHCT-MAIIMHUCT
CEeITbCKOXO3SUCTBEHHOTO IMPOM3BOJICTBA B COOTBETCTBHU C PeKoMeHmanusMu 1Mo OpraHHU3aluu
MOJTYYeHHUsSI CPeAHEro o0Imero oOpa3oBaHMs B Tpejeiiax COOTBETCTBYIOIIEH 00pa3oBaTelbHON
MIPOTpaMMBI CPETHETO MPOPECCHOHATHLHOTO 00pa30BaHUsI OCYIIECTBIIIETCS B COOTBETCTBHU CO
CIEAYIOIIMMH HOPMATUBHBIMH JOKyMeHTamu: DenepaibHbIM 3aKkoHOM Poccuiickoit denepanuu
ot 29 nekabpst 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepaunn» (B pel. oT
03.07.2016, c u3m. ot 19.12.2016) (nanee — denepanbHbIN 3aKOH 00 00pa30BaHMUM); PUKA30M
MunuctepctBa 00pazoBanus 1 Hayku PO ot 31 nexabps 2015 r. N1578 «O BHeceHUN W3MEHEHUI
B ¢efepaabHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAaHAAPT CPEIHETO 00IIero 00pa3oBaHus,
YTBEPKJICHHBIA TIpUKa3oM MuHHCTEpCcTBa 0OpazoBanus U Hayku Poccuiickoit denepamuu ot 17
Mas 2012 r. N 413»; ¢ yueToM NpuUMEpHO OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbl CPETHETO
obmero oOpazoBanus. //OnoOpena pemieHneM  (QenepanbHOr0  y4eOHO-METOIUYECKOTO
00beMHeHus 1o 001eMy o0pa3zoBaHuio (MPOTOoKoJ oT 28 uroHs 2016 1. Ne 2/16-3).

Copepxanue nporpammbl OusrKka HaIPaBIEHO HA JOCTH)KCHUE CIETYIOIINX 1 eJIei:

* OCBOCHHE 3HaHMI O PyHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX W MPUHIUIAX, JEKAIIUX B
OCHOBE COBPEMEHHOU (pu3mueckoll KapTHHBI MHUpa; Hanbosee BaKHBIX OTKPBITHSIX B 00JacTH
(bU3MKHM, OKa3aBIIUX OIpENeNsiollee BIUSHUE HAa Pa3BUTHE TEXHUKH M TEXHOJOTHH; METOJax
HAyYHOTO TO3HAHUS IPUPOJIBI;

* OBJAJICHUE YMEHHUSIMH TMPOBOJUTH HAOMIOJEHUS, IUJIAHUPOBAaTh U  BBINOJHSTH
AKCIEPUMEHTHI, BBIIBUTATh THIOTE3bl U CTPOUTH MOJETH, MPUMEHAThH MOJy4YEeHHBIC 3HAHUS IO
¢buszuke s OOBSICHEHHS pPa3sHOOOpa3HBIX (DM3MUECKUX SBJICHUM U CBOWCTB BEIECTB;
MIPAKTUYECKU UCII0JIb30BAaTh buznueckue 3HAHUS, OIICHUBATh JIOCTOBEPHOCTh
€CTeCTBEHHOHAYYHOU HH(OPMaLINK;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
B Ipoliecce MpHOOpEeTeHus 3HaHMH M YMEHMH 1O (U3UKE C MCIOJb30BAHUEM pa3IMYHbIX
HMCTOYHUKOB MHGOPMAITUU ¥ COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH;

* BOCTIUTaHKE YOEXKJICHHOCTH B BO3MOXKHOCTH MMO3HAHUS 3aKOHOB MPUPO/IbI, UCIIOJIb30BAHUS
JNOCTHKEHUH (U3uKu Ha Onaro pa3BUTHS YeNOBEYECKOW IMBUIIM3AINU;, HEOOXOIUMOCTH
COTPYIHUYECTBA B IMPOIIECCE COBMECTHOTO BBIMOJHEHMS 33Jau, YBaKUTEIBHOIO OTHOULICHUS K
MHEHHIO OTIIIOHEHTA MPH 00CYKJICHUH MPOOJIEM €CTECTBEHHOHAYYHOT'O COJIEP KaHMUs1; TOTOBHOCTH
K  MOpAJIbHO-ITUYECKOW  OIEHKE  HCIOJIb30BAHMS  HAYYHBIX  JOCTIDKEHUH, UyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKpPYXKaIoIe Cpe/ibl;



* HCII0JIb30BAaHUE MPHOOPETEHHBIX 3HAHUNA W YMEHUH JJIsl PEIIeHUs] MPAaKTUUYEeCKUX 3a/1ad
MOBCETHEBHON KU3HU, OOecredeHuss Oe30MacHOCTH COOCTBEHHOW JKU3HH, PAIMOHAIBHOTO
MIPUPOJIOTIONIL30BAHUS U OXPaHbl OKPYKAIOIIEH Cpebl U BO3MOXKHOCTh MPUMEHEHUS 3HAaHUN TIpU
pelIeHNH 33a1a4, BOSHUKAIOUINX B TOCIEAYIOIEeH TpOo(pecCHOHATBHOM e TeTbHOCTH.

Oo6meobpa3oBatenbHas mnpoduibHas ydeOHas aucuuiimHa @Ou3nMka BKIIOYEHA B
00s13aTeNIbHYI0 IPEMETHYIO 00sacTh Pusnka, ycranosineHHyto TpeboBanusimu @I'OC COO.

B mporpamMMy BKJIIOUYEHO COJep)KaHWE, HAIpaBlIeHHOE HAa (OPMHPOBAHUE y CTYIEHTOB
KOMIETEHINH, HEOOXOAUMBIX /ISl Ka4eCTBEHHOTO OCBOCHHUS 00pa30BaTENbHOW MPOTpaMMbIHA
0a3e OCHOBHOTO 00IIEro 00pa30BaHMsI C TIOJYYSHHUEM CPEIHET0 00IIero oopa3oBaHusl.

Oo6meobpa3oBarenbHas npodwibHas ydeOHas aucnumuimHa dusuka m3ydaercs Ha [ w11
Kypcax oOydenuss mo mpodeccun 35.01.13 TpakTOpHUCT-MAIIMHUCT CETHCKOXO03HCTBEHHOTO
MIPOU3BO/ICTBA.

[Ipu peanuzaruu conaepkanus o0nieoOpazoBaTeabHON MPOGUILHON YIeOHON AUCITUTUTHHBI
®u3nka B IMpelenax OCBOCHHS 00pa3oBaTelIbHONW MpOTrpaMMBbINoO crenuanbHocTtu3S5.02.16
DKCIUTyaTalusi 1 peMOHT CEIIbCKOXO3HCTBEHHOW TEXHUKHA M 000pyqOBaHUs Ha 0a3e OCHOBHOTO
obmrero oO6pa3oBaHus 0OpazoBaTelibHAsTHATPY3Ka OoOydaromuxcsicocTaBisier 212 yacoB: o0bem
4acoB BO B3aMMOJICHCTBUHU C TpenogaBarenemM — 212 gac (46 yacoB — mpakTUYecKoe oOydeHue,
166 gacoB — TeopeTHUECKOe OOYUCHHE).

ConepkaHue KaxJoro pasjaena pabouyell TpOrpaMMbl BKIIOYACT TEOPETHYECKUN U
MIPaKTUKO-OPUEHTUPOBAHHBIN MaTepuai, pealn3yemblii B (GopMe MPaKTHUYECKUX 3aHATUH C
ncrnoas3oBanuem cpeacts UKT.

Paboueit mporpammoii 001meo06pazoBaTenbHON MpopuiIbHON yaeOHOM qucimuiinHbl Ousnka
MPEeIyCMOTPEHbl TEMbl JJIs BBINOJHEHUS HWHAUBUAYAJIBHOTO TMPOEKTa OOy4aroluMHUCs
CaMOCTOSITENILHO TI0JT PYKOBOJICTBOM IpENojaBaTelis M0 BHIOPAaHHOM TeMe B paMKaxX OJHOTO WU
HECKOJIbKUX HM3y4aeMbIX Yy4YeOHBIX TMIPEAMETOB, KypCOB B 000N H30paHHOW 00JacTu
NeSITeIbHOCTH.

Texyiuit KOHTPOJIb TPOBOAUTCS B Ipe/iesiax y4eOHOro BpeMEeHH, OTBEIEHHOIO Ha OCBOCHHUE
0011e00pa3oBaTeIbHON MPOPUIBHON YUeOHOH AUCIUIUTHHBI DU3HKa.

[IpomexyTouHas arrecTalusi IpoBOAUTCA B (opMe HK3aMEHANl0 OKOHYAaHUHU BCEro Kypca
0o0y4eHHs.



OBIIASI XAPAKTEPUCTHUKA YYEFHOU JUCHUNIJIMHBI ®U3UKA

B ocHoBe yueOHO#N aucrumuabel Du3MKa JIEKUT yCTaHOBKAa Ha (OPMHUPOBAHUE Y
00y4aeMbIX CUCTEMbI 0Aa30BBIX MOHATHI (U3UKU U MPEACTABICHUN O COBPEMEHHOH (hru3ndecKoit
KapTHHE MHUpa, a TaKKe BBIPAa0OTKA yMEHHI NPUMEHSTH (PHU3MUECKHEe 3HAHHUA Kak B
pohecCHOHATFHON AEATEIIFHOCTH, TaK U JJIS peIIeHHs )KU3HEHHBIX 3a71a4. MHOTHE MOJIOKEHHS,
pa3BuBaeMble (U3UKOH, paccMaTpUBAIOTCS KaK OCHOBAa CO3/IaHUsl M HCIOJIb30BaHUS
MH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHosoruil (MKT) — ogaoro n3 Hanbosiee 3HAaYUMBIX
TEXHOJIOTUYECKHUX JIOCTHKEHUN COBpEMEHHON LuBuan3anuu. Ou3nka JaeT KoY K IOHUMAHUIO
MHOTOYMCIIEHHBIX SIBJICHUH U IPOLIECCOB OKPYXKAIOIIEro MUpa (B €CTECTBEHHOHAYYHbBIX 00J1aCTSIX,
COLIMOJIOTMH, PKOHOMHUKE, SI3bIKE, JIUTeparype u 1p.). B ¢usuke popmupyrorcss MHOTHE BUJIBI
NEeSITeIbHOCTH, KOTOpble HMEIOT MeTanmpeaMeTHbI Xapaktep. K HHMM B mepBylo ouepenb
OTHOCSTCS: MOJIJINPOBaHNE OOBEKTOB M MPOLIECCOB, IPUMEHEHNE OCHOBHBIX METOJIOB [TO3HAHUS,
CUCTEMHO-UH(OPMAILIMOHHBIN aHaIu3, GOpMyIupOBaHUE TUIIOTE3, aHAIU3 U CUHTE3, CPAaBHEHUE,
000011eHNe, cucTeMaTu3anysl, BbIIBJICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H, MOMCK aHaJIOIoB,
yrnpaBiieHHe oOBbeKTaMu U mpolieccaMu. VIMEHHO 3Ta AUCHMILIMHA MO3BOJSET MO3HAKOMUTH
CTYJEHTOB C HAyYHBIMU METOJAAMHM MIO3HAHMSI, HAYUYUTh UX OTJINYATh TUIIOTE3Yy OT TEOPHUU, TEOPUIO
oT »o9KcnepuMmeHta. Duszuka ©MeeT O4YeHb OO0JbIIOE W BCEBO3PACTAIOLIEE  YHCIIO
MEXJAUCLUUIIIIMHAPHBIX CBsI3ed, MpUYEM Ha YpOBHE, KaK MOHSATHUIHOIrO ammapaTta, TaKk H
uHcTpyMeHTapus. CkazaHHOE MO3BOJISIET paccMaTpuUBaTh (PU3MKY KaK METaIUCIUILINHY, KOTOpas
IIPEIOCTABIIACT MEXIAUCIUIIIMHAPHBIA A3BIK U1l ONMCAHMSA HAaydyHOW KapThHbl mupa. Dusuka
ABIIICTCSL CUCTEMOOOPA3yIOIUM (PaKTOPOM Il €CTECTBEHHO-HAYYHBIX YUEOHBIX HPEIMETOB,
MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE COAEP/KAaHUS XUMUH, OMOJIOTHH, reorpauu,
aCTPOHOMMM M CHEIMAIbHBIX JUCHUIUIMH (TEXHHYECKas MEXaHUKa, 9JIEKTPOTEXHUKA,
JIEKTPOHUKA U Jp.). YueOHas aucuunianHa Ousnka co3qaeT yHUBEpCcalbHY0 0a3y A U3y4eHus
oOmienpo(ecCHOHANBHBIX UM CHELMAJIbHBIX JAUCUUIUIMH, 3aKjiaabiBas (QyHAAMEHT Ul
MOCIIEIYIOLIEr0 00Y4eHHs! CTYICHTOB.

OO6nanast 7T0rM4ecKoi CTPOMHOCTBIO U ONMPAsCh HA HKCIIEPUMEHTANIbHbIE (AKThI, yueOHas
mucuuiuinHa dusuka (GopMHUpPYeT y CTYIEHTOB IOJUIMHHO HaydHOe MUpoBo33peHue. dusnka
SBJIICTCSI OCHOBOM YYEHUSI O MaTepUaIbHOM MHUpPE M pelaeT npolieMsl 3Toro Mupa. M3ydenune
¢u3ukn B OpoecCHOHATBHBIX  OOpa30BaTelbHBIX  OpraHU3alMAX,  PeATU3YIOIIUX
0o0pa3oBaTesIbHYI0 MPOrpaMMy CpeiHero oomiero odpasoBanus B npezenax ocBoeHus OIIOII
CIIO Ha 0a3e OCHOBHOrO 00mIero oOpa3oBaHusl, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npopuis NpoQecCHOHaIbHOTO 00pa3oBaHUsA. OTO BbIpAXAeTCs B COJAEPKAHMM OOydeHus,
KOJIMYECTBE YaCcOB, BbIJICIIAEMBIX HA U3y4E€HUE OT/EIbHBIX TEM IIPOrPaMMBbI, IITyOUHE UX OCBOCHHUS
CTy€HTaMM, OOBbeME€ M XapakTepe MNpaKTHYEeCKUX 3aHIATUH, BHUAAX BHEAYIUTOPHOMN
caMoCTOsATeNIbHOW paboThl cTyneHToB. IIpu ocBoenuu cnenmansHoctedt CIIO TexHnyeckoro
npopuis mpodeccuoHalbHOrO 00pa3oBaHus (HU3MKa H3ydaeTcs Kak MpoduibHas ydeOHas
JMCLUUIUIMHA, YYUTHIBAIOIAs CHIEIIM(PHUKY OCBANBAEMbIX CHEIIMATBHOCTEH.

®dusmKa U3ydaeTcs B COCTaBe HHTETPUPOBAHHON YUeOHON MUCIUIIMHBI «EcTecTBO3ZHaHME»
obs3arensHOM mpeameTHolt obmactu «EctectBenHble Haykn» @OI'OC cpeagnero oOrmiero
oOpa3oBaHusl.

B conepxanun yueOHON nucuuruiiHel @u3Mka TpU TOATOTOBKE OOYYAIOLIMXCS IO
CMELUATBHOCTAM TEXHOJIOTHYECKOro npoduist nmpodeccuoHanbHOro 00pa3oBaHus NpoPUIbLHON



COCTABJISFOIICH SBJIICTCS pasel «DIEKTPOAMHAMUKAY, TAK KaK OOJIBIIMHCTBO CICIHATBHOCTEH,
OTHOCSIIITUXCS K 3TOMY MTPO(UITIO, CBS3aHBI C JICKTPOTEXHUKOU U SJIEKTPOHUKO .

Teopernueckue cBeneHus 1Mo (prU3MKe AOMOIHIIOTCA AEMOHCTPALMAMHU U Ja00paTOPHBIMU
pabortamu.

MECTO YUYEFHOM JUCIHUILIMHBI B YYEBHOM ILJTAHE

VYuebnas mucuurinaa Gusnka sBiseTcst yaeOHbIM MTPEIMETOM TI0 BEIOOPY U3 00513aTEIBHOM
npeaMeTHo# obnacTu «EctectBennbie Haykn» OI'OC cpemHero obiero oopa3oBaHus.

B yuebnom mmane IIIICC3  wmecto yueOHOM mucuumuimHbl Du3nKka — B COCTaBe
0011e00pa3oBaTeabHbIX YYEOHBIX JIUCLUIUIMH MO BBIOOPY, (GOpPMHUPYEMBIX W3 00s3aTEIbHBIX
npenMeTHeIx obnacreit @I'OC cpennero ooduiero obpazoBanus, s cneruanbHocTd 35.02.16
DKCIUTyaTaus 1 pEMOHT CEITbCKOX03SICTBEHHON TEXHUKU M 000PYIOBAHHSL.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCITATLITAHBI

OcBoenne cojepkaHus ydeOHOW aucHumuMHbl Dusnka oOecTieunBaeT JIOCTHIKEHUE
CTYJICHTaMH CIICYIOIHNX Pe3y/JIbTATOB:

* TUYHOCMHBIX .

— 9yBCTBO TOPJOCTH U YBAXEHUS K UCTOPUU U JIOCTHKCHHUSIM OTEUECTBEHHOU (PU3HUECKOM
HayKd; (PU3UYECKH TPaMOTHOE IOBEIECHHE B MPO(ECCHOHATBLHON NEATETLHOCTH W OBITY NpHU
oOpareHnu ¢ mpudopamMu U YCTPOUCTBaAMU;

— FOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHMs U MOBBIIIECHUS KBATH(PUKAIINKA B H30paHHON
npohecCHOHANTBHOM AEATENHPHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH (PU3NUECKUX KOMITETCHIIUN B
9TOM;

— YMEHHE HCIOJIb30BaTh JOCTIKCHUSI COBPEMEHHOW (PU3NYECKONW HAyKH M (U3MUECKHX
TEXHOJIOTUH I TOBBIIMICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO pa3BUTHS B BBIOPAHHOM
poheCcCUOHAIBHON JIEATETLHOCTH;

— YMEHHE CaMOCTOSITENILHO T0OBIBATh HOBBIE Ui ce0s (hr3nuecKkue 3HaHus, UCTIOIb3Ys VIS
3TOTO JOCTYIHbIE UCTOYHUKU HHPOPMAIIHH;

— yMEHHE BBICTpanBaTh KOHCTPYKTHBHBIE B3aHMMOOTHOIICHHS B KOMAaHJIE IO PEHICHUIO
00IIMX 3a7a4;

— yMEHHE YIpPaBIATH CBOCH MO3HABATEIbHOW NEATEIBHOCTHIO, MPOBOJUTH CaMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS;

MemanpeoMemHbvIx:

— HCIOJIB30BAaHUE PA3IUYHBIX BHUJAOB IIO3HABATENLHON JESITENBbHOCTA ISl PELICHHUS
¢buznueckux 3amad, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOMIOACHUSA, OMUCAHUS,
M3MEpEeHUsl, SKCIIEPUMEHTA) AJIsl H3yYeHHsI Pa3IMYHbIX CTOPOH OKPYKAIOIIEH 1eHCTBUTEIHHOCTH;

— HCIOJIb30BAaHHE OCHOBHBIX HMHTEJUICKTYAIbHBIX OMNEpaluid: TOCTAaHOBKH 3aayH,
(dbopMynupoBaHUs TUNOTE3, aHAlM3a W CHHTE3a, CpaBHEHHS, 000OIIEHUs, CHCTeMaTU3alluH,
BBISIBIICHHS IPUYMHHO-CIICJICTBEHHBIX CBS3EH, MOMCKA aHAIOTOB, (DOPMYIUPOBAHHMSI BEIBOIOB IS
W3YYEHUS DPA3IUYHBIX CTOPOH (UBNUYECKUX OOBEKTOB, SBJICHHA M MPOIECCOB, C KOTOPBIMU
BO3HHMKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOECCUOHATBHOM cdepe;



— YMEHME F€HEpUPOBaTh UJEU U OTPEIEIIATh CPEJICTBA, HEOOXOAUMBIE /ISl UX PeaTu3alluu;

— YMEHHE UCTIOJIb30BaTh Pa3IMYHbIC HCTOYHUKH JUIS TOJTydeHUs (prusnmueckoid nHGOopMaIuim,
OLICHUBATh €€ JOCTOBEPHOCTD;

— YMEHHUE aHAIM3UPOBATH U MPEJCTABIATH MH(DOPMAIIHMIO B PA3INYHBIX BUAAX;

— yMeHHe MyOJIWYHO NPEACTaBIATh PE3YJIbTaThl COOCTBEHHOT'O HCCIICAOBAHUS, BECTH
IMCKYCCHH, JIOCTYITHO W TapMOHUYHO COdYeTas coJepyKaHue H (OpPMBI MPEICTaBIIEMON
nHbOpMaInH;

npeomMemHuix:

— c(OPMHUPOBAHHOCTD MPEJCTABICHUN O POJIM U MeCTe (PU3UKH B COBPEMEHHON Hay4yHOU
KapTUHE MUpPA; IOHUMaHUe (PU3MUECKOM CYIIHOCTH Hab0jaeMblX BO BeeneHHOM sSBieHui, posin
¢bu3nukM B GOpMUPOBAHUU KPyro3opa U (PyHKIIMOHAIbHONW IPaMOTHOCTH Y€JIOBEKa JJISl pelICHUs
MPaKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOTIOJIAralOIITUMHU bu3HIeCKUMHU MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAaMH W TEOPUSMH;, YBEPEHHOEC HCIOJb30BAHHE
(du3HUECKOl TEPMUHOJIOTUHA U CUMBOJIUKH;

— BJIQJICHHEC OCHOBHBIMH METOJIAMHM HAyYHOT'O TO3HAHHS, UCIIOJIb3yeMBIMH B
dusKKe: HAOJIFIOICHUEM, OITMCAHUEM, U3MEPECHHUEM, SKCIICPUMEHTOM;

— yMeHus oOpabaTpiBaTh pe3yiabTaThl HW3MEpPEHUH, OOHapYKHBaTh
3aBUCUMOCTh MEXIYy (U3NUYECKMMH BCJIIMUYMHAMH, OOBSICHITH IOJYYCHHBIC
PE3yJIBTATHI U JICJIaTh BHIBOJIBL;

— c(hOpMHUPOBAHHOCTH YMEHUS periaTh (pU3uvecKue 3a1aqm;

— cpOpPMHUPOBAHHOCTh YMEHUS MPHUMCHITh TIONyYeHHBIC 3HAHUS IS
00BsCHEHHUS

YCIIOBHM TPOTEKaHUs (QU3HUYECKUX SBJICHUA B MPHUPOJIE, TPOhHEeCcCHOHATHEHON
cdepe U 1 TPUHATHS TPAKTHICCKUX PEIICHUH B IIOBCEAHEBHON KHU3HU;

— c(popMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU 10 OTHOIICHHUIO K (DU3NUYECKOM
UHPOPMAITIH, ITOJTy9aeMOM U3 pa3HBIX HCTOYHUKOB.

COJIEPKAHUE YYEBHOM JJUCITUTIJIUHBI

Beenennue.

dusznka — pyHIaMeHTaIbHas HayKa o pupoze. EcTecTBeHHO-HAYyUHBIN METOT
MMO3HAHUS, €T0 BO3MOYXHOCTHU U I'PAHULIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUS B
mpoliecce TMO3HaHWsT Tpuponabl. MonenupoBanne (QU3NYECKUX SBICHUN U
npoueccoB. Poiib 3KkcniepuMeHTa W TEOPHUH B IPOLECCE IMO3HAHUS NPUPOJBL.
@®usnueckas BenuuuHa. [lorpemHocTd u3MepeHUN (U3UYECKUX BEJIUYMH.
duznyeckre 3aKOHbBI. [ paHUIBI TPUMEHUMOCTH (pu3ndeckux 3akoHOB. [loHaTHE O
dusnueckoi KapTHHE MHUpa. 3HaYeHWE (PUBMKM TIPU OCBOCHHH CHEIMATBHOCTEH

CIIO.

1. Mexanuka



Kunemaruka. Mexannueckoe nsuxkenue. [lepememenue. [Tyts. CkopoCTb.
PaBHOMepHOE TpsAMOJMHENHOE JBWXEHHE. YcKopeHue. PaBHonepemeHHOE
npsiMoinHelHoe nBHkeHue. CBoOonHoe maaeHue. J[BumkeHue Tena, OpOLIEHHOro
IO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE ABUKEHHE IO OKPYKHOCTH.

3akonbl MexaHuku Hprorona. Ilepseiii 3akoH Herotona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HeroToHa. OCHOBHOW 3aKOH KJIACCMYECKOW JUHAMMKHU.
Tperuit 3akoH HproToOHA. 3aKOH BCEMUPHOIO TATOTEHUS. | paBUTAIIMOHHOE IOJIE.
Cuna tsoxectu. Bec. CriocoOb1 usmepenust Mmacchbl Teil. CUilbl B MEXaHUKE.

3akoHBI COXpaHeHHs] B MeXaHHKe. 3aKOH COXPaHEHHUS WMIIYJIbCA.
PeaktuBHOe nBmwxkenue. Pabota cwibl. PaboTa mOTeHIMAIBHBIX CUJI. MOIIHOCTS.
Oneprus. Kunernueckass sHeprus. IloreHnmanbHas sHeprus. 3aKOH COXpaHEHHUs
MexaHu4yecKou sHepruu. [I[puMeHeHne 3aK0HOB COXPaHEHMUS.

Jemoncmpayuu

3aBUCUMOCTb  TPACKTOpPUM OT BbIOOpa CHUCTEMBl OTcYeTa. Busl
MEXaHUYECKOT0 JABUKEHHUS. 3aBUCUMOCTh YCKOPEHHMS Te€la OT €r0 MAacChl U CHIIBI,
nencTByromet Ha Teno. CroxkeHue cuia. PaBeHCTBO M MPOTHBOMOJIOKHOCTH
HaIlpaBJICHUS CUJI IEMCTBUS U TPOTUBOACUCTBUS. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT
nedopmaruu. Cunsl Tpenus. HeBecomocth. PeaktuBHOe nBukenue. [lepexon
NOTEHIIUATBHON YHEPTUU B KHHETHUECKYIO U 0OOpaTHO.

Jlabopamopnuie pabomot

HccnenoBanne IBUXKEHUs TeJa MO AECUCTBUEM ITOCTOSSHHOM cuiibl. M3ydueHue
3aKOHa COXpaHeHuss wumnyinbca. CoXpaHEHHME MEXaHWYECKOW »JHEPruM NpHu
JBUKEHUU TeJa TOJ JACUCTBHEM CHUJI TsDKECTH W ynpyroctu. CpaBHeHue padoThI
CUJIbI C U3MEHEHUEM KMHETUUYECKOM dHEpruu Tena. M3ydenue 3aKOHOB COXpaHEHUS
Ha MpUMepe yaapa mapoB U OAUTUCTUYECKOTO MasiTHUKA. M3yuenne ocoOeHHOCTeH
CHUJIBI TPEHUS (CKOJIBKECHHUS ).

2. OcHOBBI MOJIEKYJISIPHON (PU3UKH U TEPMOJIMHAMUKH

OcCHOBBI  MOJIEKYJISIPHO-KHUHeTHYeCKON Teopuu. MWaeanbHblii ras.
OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETHYECKON Teopuu. Pa3mepsl U macca
MOJIEKyT W aTtomoB. bpoyHoBckoe nBwxkenue. Juddysus. Cunbsl u sHEprus
MEKMOJIEKYJSIPHOTO B3auMojeucTBusi. CTpoeHue Tra3000pa3HbIX, XKUAKUX U
TBepAbIX Teld. CKOpOCTU NBHXKEHHUS MOJEKYJ U UX u3MepeHue. MaeanbHblil ras.
JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH Ta30B.
Temnepatypa u ee usmepenue. ['a3o0Bbie 3aK0OHbI. AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.
TepMoauHamuyeckas IIKaja TEMIEPaTypbl. YPaBHEHHUE COCTOSIHUS HAECAJIbHOTO
raza. MonsipHas razoBasi HOCTOSTHHASI.

OcHoBbI TepMOAMHAMUKHA. OCHOBHBIC TOHATUS U OITpEeNeHUs. BHyTpeHH 4
SHEPrusi CUCTEMbl. BHYTpeHHsIs1 SHEprus uaealbHOro rasa. Pabora u temiora Kak
dbopMbI TIepeiaun SHEPrun. TermIoeMKOCThb. Y ebHas TEIJI0EMKOCTh. Y paBHEHUE



TerioBoro OanaHca. IlepBoe Haudano TepMOAMHAMHUKU. AnuadaTHBIA MpoLECC.
[Tpunnun peiictBust teroBorM MamuHbl. KIIJ[ tenmoBoro nsurarens. Brtopoe
Hayajao TepPMOJMHAMUKHU. TepMOoAMHAMUYECKAs [IKAJIA TEMIIEPATYP. XOJIOAUIbHBIE
MamuHbl. TernoBele apurarenu. OXpaHa MpUpPOAbL.

CeoiictBa mapoB. lMcnapenue u koHjeHcauus. HacwlllleHHBI map U €ro
cBOICTBa. AOCOJIOTHAsE M OTHOCUTEJIbHAs BIAXKHOCTh BO3[AyXa. ToOuka pOCHI.
Kunenune. 3aBucuMocTh TeMNOepaTypbl KUIEHUSI OT AaBiieHus. lleperpeTsiili nmap u
€ro UCMOJIb30BaHNE B TEXHHUKE.

CaoiicTBa kuakocTe. XapakTepUCTUKA KUIKOIO COCTOSHHUS BEILECTBA.
I10oBEpXHOCTHBIN CIOM KUAKOCTU. DHEPTUsl IOBEPXHOCTHOTO CJIOA. SIBIIEHMS Ha
TpaHulIe )KUAKOCTH C TBEPJbIM TeJIoM. KanuiuisipHble sBICHUS.

CaoiicTBa TBepAbIX Tesl. XapaKTEPUCTHUKA TBEPIOIO COCTOSHUSA BEILIECTBA.
Yupyrue cBoiicTBa TBepAbIX Ted. 3akoH ['yka. MexaHn4eckre CBOWCTBA TBEPIBIX
Ten. TemnoBoe paclIMpeHUE TBEPABIX TeJl M KuAKocTte. I[lnaBneHue wu
KpUCTaJUTU3aLIUS.

JHemoncmpayuu

JBuxenne OpoyHoBckux wactuil.Jluddysus./3menenue naBineHus rasa ¢
U3MEHEHHEM TeMIIepaTypbl TMpU TMOCTOSHHOM oObeme.M3oTepMudeckuii  u
n300apHbIi nporiecchl. I3MeHeHne BHYTpPEHHEH HSHEpPrud Tell NMPU COBEPIICHUH
pabotel.Monenu TemnoBeIX JBuratenei.Kunenue BoAbl TMPU  TOHMKEHHOM
nasieHuu. Ilcuxpomerp U rurpomMeTp.SIBieHUs MOBEPXHOCTHOIO HATSIKEHUS U
cmaunBaHus.Kpucramiel,  amopdHble  BeHIeCTBa,  KUIKOKPUCTAIUTMYECKUE
tena./labopamopmusvie pabomut

N3mepenne BnaxxHocTu Bo3ayxa.l3MepeHne NOBEPXHOCTHOTO HATSKEHUS
xuakoctu.Habmonenne rmporecca Kpuctawmmsanuu M3ydenue aedopmanuu
pacTspkeHus. M3ydeHue  TEIUIOBOrO  paclIMpeHuss  TBepablX  Tei.lM3ydeHue
0COOEHHOCTEH TEIJIOBOTO PACIIUPEHHS BOJIBI.

3. DJIEKTPOAMHAMMKA.

JileKTpUUYecKoe moje. DJIECKTPUUECKUE 3apsiabl. 3aKOH COXpaHEHUS 3apsja.
3akon Kynona. Dnektpudeckoe noje. HanmpsKeHHOCTh 3JIEKTPUYECKOIO IMOJIS.
[Ipunuun cynepno3uuuu nojieid. Pabota cui  3JIEKTPOCTATHUECKOTO  MOJIS.
[lorenuuan. PazHocTh MOTEHIMANOB. DKBUMNOTEHIIMAIbHbBIE MOBEPXHOCTU. CBA3b
MEXIY HANPSKEHHOCTBIO M PAa3HOCTHIO ITOTEHIMATIOB 3JIEKTPUYECKOrO IOJIS.
JlvanekTpuku B anekTpuueckoM none. [onspuszanusa nuanektpukos. [IpoBogHrku
B anekTpuueckoM noje. Konaencaropsl. CoelMHEHHE KOHIEHCATOPOB B OaTapero.
DHEpPrus 3apsiKEHHOT0 KOHJAEHCATOPA. DHEPTHUs JIEKTPUUECKOTO MOJIS.

3aKOHBI MOCTOSTHHOTO TOKA. Y CIIOBUSI, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U
MOJJEPAKAHUS IEKTPUUECKOro ToKa. Cuiia TOKa U IIIOTHOCTh TOKA. 3akoH OMa /i
yuactka uenu 60e3 OJIC. 3aBUCHUMOCTH SJIEKTPUUYECKOTO COMPOTUBICHUS OT



Marepuania, JJIUHbBI U TUIOMAAN HONEPEYHOr0 CEYEHUs MPOBOJIHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTUBIICHUS MIPOBOJHUKOB OT TEMIEPATYPHI.
DIIEKTPOABWKYIAsl CUjla MCTOYHMKA TOKa. 3akoH OMa s TOJHOW LEnwu.
Coenunennie nNpoBOJIHUKOB. COEUHEHUE UCTOYHUKOB JJIEKTPUUECKOW YHEPrUU B
Oartapero. 3akoH J[xoyns—Jlenma. Pabora W MONIHOCTH SJEKTPUUECKOTO TOKA.
TernmoBoe 1eucTBHUE TOKA.

JJIeKTPUYECKMI TOK B Pa3JIMYHbIX Ccpeaax. OJEKTPUYECKUH TOK B
MeTajiaXx. OJEKTpOHHbIM ra3. PaboTa BbeIXoja. OJEKTPUUYECKUM TOK B
ANEeKTpoauTax. nekTponus. 3akoHbl Dapanes. [IpumeHeHune siaekTposiniza B
TEXHUKE. DJIEKTPUUYECKUM TOK B razax u Bakyyme. Monuszanus raza. Bunsl
ra3oBsix pa3psaaoB. [lonstue o miazme. CBOMCTBA U MPUMEHEHHUE FTIEKTPOHHBIX
MyYKOB. DJIEKTPUUECKUN TOK B MOJYyNpoBOoiHMKaX. COOCTBEHHAs MPOBOJAUMOCTD
MOJYIPOBOHUKOB. [101ynpOBOIHUKOBBIE TPUOOPHI.

MarnuTtHoe mose. BekTop WHAYKIIMM MarHUTHOroO nmnoJjs. JlelWcTBue
MarHUTHOTO TMOJs Ha NPSIMOJUHEHHBIA MNPOBOJHUK C TOKOM. 3aKOH Amrmepa.
B3aumopeiictBue TOkOB. MaruuTHeli 1TOTOK. Pabora mo mepeMenieHuro
MPOBOJHMKA C TOKOM B MAarHuTHOM mosie. JIeCTBME MArHUTHOTO TIOJNS Ha
nBroKymuiics 3apsan. Cuna Jlopenna. Onpegenenue yaeabHoro 3apsijaa. ¥ CKopuTenu
3apsKEHHBIX YaCTULL.

DJIEKTPOMATHUTHASI MHAYKIUA. DJICKTPOMAarHUTHAas UHAYKUUA. Buxpesoe
anekTpuyeckoe noje. CaMOMHAYKIUA. DHEPTHUSI MATHUTHOTO TTOJIS.

Jemoncmpayuu

BzaumoneiictBue  3apsokeHHbBIX  TeN.IIpoBOOHMKM B 3JIEKTPUYECKOM
nosne.J{nsnektpukun B anektpuyeckoM mnose.Konnencaropsl. TenmoBoe nencTBhe
AIEKTPUYECKOTO Toka.CoOcTBEeHHas 151 IIPUMECHAas IIPOBOJAMMOCTD
MTOJIYITPOBOTHUKOB. [ [07yTTpOBOTHUKOBBIN nuoj. Tpanzuctop.OnbIT
Opcrena.BzanmoelicTBue MPOBOJHUKOB C TOKaMH.OTKIOHEHUE 3JIEKTPOHHOTO
Iy4yKa MAarHUTHBIM M0JIEM. DJIEKTPOJIBUTATEIb. DNE€KTPOU3ZMEPUTEIbHBIC
npubopsl. OnekTpomarauTHas wHAYKIUS. Oneitel - @apages.3asucumocts  IDJ[C
CaAMOMHAYKIIMM OT CKOPOCTH HW3MEHEHHs CWIbl TOKA W HWHAYKTUBHOCTHU
npoBoaHuka.Pabota anektporeneparopa. Tpanchopmarop.

Jlabopamopnuie padbomuwi

N3yuenne 3akoHa Oma s yyacTKa LIE€NH, [OCJIEAOBATEIbHOTO H
MapajuielIbHOr0 COEeIMHEHUs MPOBOAHUKOB.M3yueHne 3akoHa OMa [ MOJHOM
uenu.M3yuenue SABJICHUS AIEKTPOMArHUTHOU uHaykun. OnpeaeneHue
KodhdummenTa Mone3Horo JASHCTBUS AJEKTpuueckoro yaiHuka.OmpenencHue
TeMIeparypbl HUTH JaMmibl HakanuBaHus.Onpenenenue OJ[C um BHYTpEHHETO
CONPOTHUBIICHUSI HICTOUHUKA HAITPSIKEHUS.

4, KoJsie0aHuA M BOJTHBI



Mexannveckue koJsiedanus. KoneOarenbHoe nBUKeHUE. ['apMoHMYEcKue
kosneOanus. CBOOOJHBIE MeXaHWYECKHe KojeOaHus. JIMHEWHblE MEXaHUYECKHe
KosebarenpHble cucTeMbl. [IpeBpallieHre SHeprun npu KojaedaTeabHOM ABUKEHUU.
CBoOonHbIE  3aTyXalollUe  MEXaHUYeckue  KojiebaHus.  BbIHYKIEHHBIE
MEXaHUYeCKue KoueOaHus.

Yupyrue BoJsHbl. IlonepeuyHble U INPOAOIBHBIE BOJHBI. XapaKTEPUCTUKHU
BOJIHBI. YpaBHEHHUE IUIOCKOM Oerymieit BoiaHbl. MHTepdepenuus BonH. [lonsTue o
nupakuyy BOJH. 3BYKOBbIE BOJIHBI. YIJIBTPA3BYK U €r0 IPUMEHEHHE.

DJIeKTPOMArHuTHbIe  KojeOanusi.  CBOOOJHBIE  BJIEKTPOMArHUTHBIE
koneOanus. [lpeBpamienne sHepruum B KoJIeOATEIbHOM KOHTYpeE. 3aTyXaroliue
AJIIEKTPOMArHuTHbIe KosieOaHus. ['eHepaTop He3aTyxarolmuX 3JEeKTPOMArHUTHBIX
koneOanuil. BpIHyXIeHHBbIE dJeKTpuueckue koneOaHus. [lepemeHHBI TOK.
I'enepaTop mnepeMeHHOro TOKa. EMKOCTHOE M HHIYKTUBHOE COIPOTUBIICHHS
NEPEMEHHOr0 TOKa. 3akoH Oma Il 3JIEKTPUYECKOM LENH MEPEMEHHOIO TOKa.
PaGota u mMouiHOCTH mepeMeHHoro Toka. I'eHepartopsl Toka. TpaHcdopmaTopsl.
Tokwu BeicOKOM yacTOThl. [losyuenue, nepegayva u pacupeeieHue 3JIeKTPOIHEPTUH.

DJIEKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE TOJE€ Kak OCOOBI BHUJ
MaTepuH.  ODJEKTPOMAarHuWTHble  BOJHBL.  Bubparop I'epma.  OTKpwITBHIN
KosjeOaTenbHBI KOHTYp. M300perenme pagmo A. C. IlomoBeMm. Ilonsite o
panuocBssu. [IpuMeHeHune aeKTpOMarHuTHBIX BOJIH.

Jemoncmpayuu

CBoOonHbIe 17} BBIHYK/ICHHbBIC MEXaHUYECKHUE
konebanus.Pezonanc.Obpa3oBanre W pacrpocTpaHeHue YIpyrux BojH.Yacrtora
KonebaHuii W BbBICOTA  TOHAa  3BYKa.CBOOOJHBIE  DJIEKTPOMArHUTHBIC
koneOanusa.Ocumiorpamma  nepemMeHHoro  toka.Konnmencarop B 1menw
nepeMeHHoro Toka.Karymka HHAyKTUBHOCTH B LIENIA IIEPEMEHHOTO TOKa.Pe3oHaHC
B [OCJIENOBAaTEIbHOW LENU IIepeMEHHOro  Toka.l3myuenne wu  npuem
AIIEKTPOMArHUTHBIX BOJIH. Pannocssse.

Jlabopamopnuie pabomot

W3ydeHre 3aBUCUMOCTH TNepHoJa KOJeOaHUM HUTSHOTO (WM MPY>KUHHOTO)
MasTHHKA OT JUIMHBI HUTH (WO Macchl rpy3a).VIHIyKTUBHBIE M E€MKOCTHOE
CONPOTHUBIICHUS B LIETIH NIEPEMEHHOTO TOKA.

d. OnrTuka

IIpupoaa cBera. CKOpPOCTh pacHpOCTpaHEHHs] CBETa. 3aKOHbI OTpPa)KEHUS U
npenomieHus ceera. [lonmHoe orpaxkenue. JIun3el. ['na3 kak onrudeckas cucrema.
Onrtuueckue npudopsI.

BosanoBbie cBoiicTBa cBera. HWurepdepennuss cBera. KorepeHTHOCTh
cBeTOBbIX Jyueil. UuTepdepenins B TOHKUX TuieHKaX. [1o10ckl paBHOW TOJIIIMHEI.
Konbua Herotona. Hcnonb3oBaHue HWHTEpPEPEHIIMH B HayKe W TEXHUKE.



Hudpakuus cera. {udpakuus Ha ey B napajuiebHbIX Jydax. Judpaknuonnas
pemetka. [Toustue o ronorpaduu. [onspuzanus nonepeunsix BosH. [lonspusanus
ceera. /JIBonHoe uyuyenpenomieHue. llomspounel. [ucnepcus cBeta. Bupel
cnekTpoB. CnekTpbl ucnyckanusa. CHeKTpel MOrIOUEHUs. YIbTpaduoaeToBoe U
uH(ppakpacHoe uznyyeHus. PenrreHoBckue nyuu. X npupoaa u cBoiicTBa.

Jemoncmpayuu
3aKkoHbl ~ OTpaxXe€HMsT M  npenomiieHus  cBera.llomHoe  BHyTpeHHee
oTpakeHne. ONTUYECKHE npubopsl. UnTEphepeHims ceeta.Jludpaxuus

ceera.llongpuzauus csera.llonydyenue cnekrpa ¢ momouisio npusMmel.llonyuenue
CIIEKTpa ¢ MOMOIILI0 TUPPAKIIMOHHON perteTku. CIIeKTPOCKOTI.

Jlabopamopnuie padbomot

N3yuenne  um3o0paxkeHus  TOpeAMETOB B TOHKOM  nuH3e.M3ydenwue
unTephepeHunn u qudpaxkuuu cBeta.l'pagynpoBka CIEKTPOCKOTA U ONpe/IeeHNe
JUTUHBI BOJIHBI CTIEKTPAIbHBIX JTUHUH.

6. OcHOBBI CICEIHAJIBHOM TEOPHH OTHOCHUTEIHLHOCTH

NHBapuaHTHOCT, MOAYJSA CKOPOCTHM cBeTa B Bakyyme. IlocTynaTsl
Oiinmreitna. [IpocTpaHcTBO U Bpemsi crelMaibHOW TEOPUU OTHOCUTEIHHOCTH.
CBs13b Macchl U SHEPTUHM CBOOOJHOM YaCTHUIIBI. DHEPIUs MTOKOSI.

7. DneMeHThI KBAHTOBOW (PU3HUKM.

KBanToBasi ontuka. TemnoBoe wu3nmyuyeHue. PacrmpeneneHue sHEpruu B
criekTpe abcomrotHo u€pHoro Ttena. KmanroBas rumore3a Ilmanka. OTOHBIL
Braemauit  potosnexrpuueckuii 3ddexr. Buyrpennuit gorosrdpdexr. Tums
dborosnemenToB. JlaBnenue cBera. I[loHsTHE O KOPIYCKYJISPHO-BOJHOBOU
MIPUPOJIE CBETA.

®du3uka aroma. Pazputue B3rIs0B HA CTPOCHUE BEUIECTBA. 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bojaopoja. Anepuas moaens atoma. OnwiTel D. Pezepdopaa.
Mopnens atoma Bojmopona no H.bopy. I'mmote3a ne bpoiins. CooTHouieHue
Heonpenenénnocreit ['eizendepra. KBaHTOBBIE TeHEPATOPHI:

®duzuka aroMHOro sjapa. EcrecTBeHHas paaMOaKTUBHOCTb. 3aKOH
paanoakTuBHOTO pacrnanga. CrnocoObl HAONIOACHUS W PETUCTPAIU 3apsHKCHHBIX
gactuil. Iddekr BaBunoa—Uepenkoa. CtpoeHne aroMHOTO sijpa. ledext macchl,
JHEPrus CBSA3U U YCTOWUYHMBOCTh aTOMHBIX siliep. AnepHsbie peakunn. VIckyccTBeHHAs
paguoakTUBHOCTh. Jlenenune Tsokenblx saep. LlemHas saepHass  peaxuws.
VYnpasnsemas nenHasa peakuus. Anepueii peakrtop. [lomyueHne paamoakTUBHBIX
M30TONOB M WX MPUMEHEHUE. bHOIOrMYecKoe [EeUCTBUE PaJUOAKTUBHBIX
W3JIYYEHHU. DJIIEMEHTApHbIC YACTUIIBI.

Jemoncmpayuu



®oroad¢exrt.JInneriuaTeie CEKTPbl pa3IuyHbIX BellecTB.M3nyyenue nasepa
(xBaHTOBOTO TeHeparopa). CueTYNK HOHUZUPYIOUIUX U3ITYyYEHU .

IIpumepHbIe TeMbl pedepaToB (I0KIAA0B), HHINBUAYAJbHbIX IIPOEKTOB

* Anekcanjip I'puropseBuy CToneTOB — pyCcCKUil QU3HK.

* Anekcannp CrenanoBuy [TonoB — pycckuil yueHsblil, u3o0peTaTesb paauo.

* AlIbTepHATUBHAsI DHEPTETHKA.

* AKyCTUUYECKHE CBOMCTBA MOJYIIPOBOJIHUKOB.

* Aanpe Mapu Amniep — OCHOBOIIOJIOKHUK JIEKTPOAUHAMHUKH.

* ACUHXPOHHBIN JIBUTATEIb.

* AcTepouibl.

* ACTpOHOMHSI HAIIUX JTHEM.

* AtomHas pusuka. M3otonsl. [I[puMeHeHne paguoakTUBHBIX H30TOMOB.

* beCKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

* bunonsipHeie TPaH3UCTOPBI.

* bopuc Cemenosuu SAxkobu — pusuk u n3o0perarens.

* Bennuaiimme oTKpbITUST (QU3UKH.

* DJIeKTpUUYECKHE pa3ps/ibl Ha CITy:k0e yelloBeKa.

* Biiusinue nedextoB Ha ¢pu3HUECKHE CBOMCTBA KPUCTAJIIIOB.

* BceneHHas ¥ TeMHas MaTepusl.

* ["anuneo ["anuneil — ocHOBATENb TOUHOI'O €CTECTBO3HAHUSI.

* ['onorpacdust u ee npuMeHeHue.

* JIBM>KEHHE TeJIa IEPEMEHHON MacCChl.

* JIludpakums B HaIIeH KU3HU.

* Xupakue kpucTtauibl.

* 3akonbl Kupxroda ais sJ7eKTprU4ecKoi ermH.

* 3aKOHBI COXPAHEHUS B MEXAHUKE.

* 3HaueHue OTKpbITUM ["anumes.

* Urops BacunbeBuu KypuatoB — (usmk, opraHm3aTop aTOMHON Haykd M
TEXHUKHU.

* lcaak HproTOH — co3marenp Ki1acCuuecKon (pu3nKwu.

* lcnonb30BanKe 3JIEKTPOIHEPTUU B TPAHCTIOPTE.

* Kiaccugukanus u xapakTepUCTUKH 3I€MEHTAPHBIX YaCTHII.

* KOHCTpYKIIMOHHAsA IPOYHOCTh MAaTEpUAIIA U €€ CBA3b CO CTPYKTYPOM.

* KOHCTpYKIIHS M BUJBI JIA3€POB.

* Kpuoanektponuka (MUKpPOJIEKTPOHHUKA U XOJIO).



TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu conepxanus oOmeoOpazoBaTenbHON yuyeOHoil aucuuiuimabl «@usuka» B npeaenax ocsoenus OITOII CITIO — IITICC3 mo mpogeccuu
35.01.13 TpakTopuc-MaIIMHUCT CEIBCKOXO3SMCTBEHHOTO npou3zeoodcmeana 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHus ¢ TIOJYICHHEM CPEIHEro 00IIero oopa3oBaHus
00bEM yueOHOM Harpy3ku coctaBisier 212 gyaco, u3 HUX 1664. TeopeTndeckue 3aHsITUd U 46 4. MpaKTHYECKHE PadOTHI

Conep:xanue y4e0HOro

Ne MaTepuaJa, JabopaTopHbie U Oobem, XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH (110 I[InanupyemMble pe3yJbTaThl (MpeaMeTHbIE DopMbI U METOABI
n/n NpaKTH4ecKue padoTsl, 4acoB paszaenaM cogep:KaHus y4eOHOH JUCHMIITTUHBI) 3HAHNSA; IPeAMETHbIC YMEHHs) KOHTPO0JISA
HHIUBHMIYAJIbHBIN NPOEKT
1 2 3 4 5 6
du3mka — byHIAMEHTATbHAS HAYKA O TIPUPOIE. 1. VYmMmeHue BBICKAa3bIBAaTh THIOTE3bl 1A
EcrecTBeHHOHayuHBIf ~ METOA  TO3HAHWS,  €ro 065ACHEHA HAOMIOACMEIX ARNICHHH. .
BO3MOKHOCTU M TPaHUIIBI IPUMEHUMOCTH. 2. YMeHue npeaaraTb MOAENH SIBJICHUI.
DKCIEPHMEHT H Teopusi B TpOLECCE  MO3HAHHS 3. YKa3zaHue rpaHul] IPUMEHUMOCTH (PU3UUECKUX
npupozpl. MopenupoBanue (GU3MYECKUX SBICHUH W 3aKOHOB. N .
n Brexente ) MpoTieccoB. Polb SKCIEPHMEHTA H TEODHH B MPOIECCe HaI/ISHOZKeHI/IG OCHOBHBIX TIOJIO)KEHHUI COBPEMEHHOI Ve ompoc
NO3HAHUS TIPHPOJIBL. YYHOH KapTHHBI MHpA. 3
Ouznyeckas BenuuuHa. llorpemHocT M3MeEpeHuin TIpuBe/icHne PUMEPOB  BIMAHMA OTKPLITHI B
¢usnueckux BenuuuH. Dusnyveckue 3aKoHbBL. [ 'paHHIIBI (msEKe Ha MpOTpeccE TEXHHKE H TEXHONOTHH
NpUMEHUMOCTH  (usmyeckux 3akoHoB. Ilonatue o TpOM3BOICTBA.
¢u3nyeckoil KapTUHE MHpa. 3HaueHHe (U3UKKM IIpU Mcnonesosanue  Mutepuera s nowcka
ocsoenur npodeccuii CI1O u cnemmansaocteit CIIO. HH(popMALHH
Paznen 1. Mexanuka 38(6+32)
Tema 1.1. Kunemartuxka. 8
MexaHuuecKkoe JIBUKEHHUE. [IpeacTaBneHne MEXaHWYECKOTO JBIDKEHHA Tena 1. 3HaTh: cMBICH PU3MYECKHUX BEIUYHH: CKOPOCTD,
ITepemernenue. I1yrs. CkopocTs. YpaBHEHMSIMH 3aBHCHUMOCTH KOOPIMHAT M MPOEKIHEH | YyCKOPEHHECMBICI (br3HIecKux 3aKOHOB
PaBHOMepHOE IPSIMOJIMHEHHOE CKOPOCTH OT BPEMEHH. KITaCCHYECKOH MEXaHMKH CMBICT  (DU3MYECKHX
o | ABWKEHME. VYckopenue. 6 IIpeacTaBneHne MEXaHHYECKOTO JBIKEHMS Tella | 3aKOHOB KIIACCHUYECKOM MEXaHUKU
" | PaBHOIIEpEMEHHOE TIPSIMOJIMHENHOE rpaguKkaMu  3aBHCHMOCTH KOODAMHAT W IPOEKIuel 1. YMeTb: mpUBOAUTH MPUMEPHI NMPAKTUYECKOTO V e THbL 1
nsrkenne. CBoOOIHOE MaieHHE. CKOPOCTH OT BPEMEHH. UCIIONB30BaHMS (U3MUYECKUX 3HAHWHA: 3aKOHOB N
JIBrKeHue Tea, OpOmEHHOT 0 1o OmnpeneneHue  KOOpPAWHAT  MPOWIEHHOTO  IMYTH, | MCXaHWKH MPUBOAWUTH IIPHMEPHl IPAKTUYECKOTO [THCHMCHHIH
YIJIOM K TOpU30HTY. PaBHOMEpHOE CKOPOCTH M YCKOPEHUsI Tena 1o rpadukaM 3aBUCHMOCTH | MCIOJB30BAHUS (PU3MYECKHX 3HAHWI: 3aKOHOB na6o§:f:pcl:lme "
JIBIDKEHHUE 110 OKPY’KHOCTH. KOOpDJWHAT ¥ TMPOEKIMHA CKOPOCTH OT BpPEMEHH. | MEXaHUKHU
OmnpeneneHue KOOPAUHAT MPOWIEHHOTO MyTH, CKOPOCTH U 2. YMETh MPEeCTaBIATh MEXaHUIECKOE IBHKCHUE HpaKTgI Hecrue
YCKOPEHIS TeNa MO ypaBHEHNAM 3aBHCHMOCTH KOOAMHAT | Tella  YPABHEHMAMH  3aBHCHMOCTH KOOPIMHAT 1 TecIT)ilp(g::;me
Y TIPOEKIINI CKOPOCTH OT BPEMEHH. MIPOEKIMEH CKOPOCTH OT BPEMEHH.
3. I1P Ne 1. Pemmenne 3amauq 2 IIpoBeneHne CpaBHUTEIBHOTO aHAIN3a PABHOMEPHOIO 3. YMeTh peACTaBIsITh MEXaHHIECKOE IBIKCHIE

1 paBHOIIEPEMEHHOT'O JIBIKCHHH.
VYkazaHWe  HCHONB30BAHUS  IIOCTYMATENbHOIO U
BpAIIATEIFHOTO ABWKECHUH B TEXHHUKE.

Tena TpauKaMH  3aBUCHMOCTH KOOPJAWHAT W
MIPOEKINEH CKOPOCTH OT BPEMEHH.




[IpuobOperenne  omeiTa  pabOTEI B Tpymme C
BBITIOJTHEHUEM Pa3JIMYHBIX COIIUAJIBHBIX POJIECH.

Pa3paboTka BO3MOXXHOH CHCTEMBI JCHCTBHH U
KOHCTPYKLIHMU JJIsl DKCIEPUMEHTAIILHOTO OMNpe/esIeHuUs
KUHEMAaTUYECKUX BEJTUMUHH.

[IpencraBnenne WHpOpPMAIMKA O BHUIAX IBIKCHHUS B
BHJIC TAOJTUIIEL.

YMeTh ompeneiiuTh KOOPIMHATHI IPOWICHHOTO
IyTH, CKOPOCTH W YCKOPEHUs Tela 10 Tpaduram
3aBUCUMOCTH KOOPJAHMHAT U MPOEKUUNA CKOPOCTH OT
BpEMEHHU.

4. YMeTb OnpeaeNIuTh KOOPAUHATHI IPOUTICHHOT O
MyTH, CKOPOCTH U YCKOPEHUS Tella MO YpaBHEHUSIM
3aBUCUMOCTH KOOPJAHMHAT U MPOEKUUNA CKOPOCTH OT
BpEMEHU.

5. YMeTb MpoBeCTH CpPaBHUTENbHBIN aHAIU3
PAaBHOMEPHOTO U PABHOMEPEMEHHOTO JIBUKEHHMA.
VYmethb HCIIOJIb30BaTh MoCTynaTeaIbHOe u
BpalllaTeJIbHOC JBMKCHHE B TeXHUKE. [IproOpectn
OIIBIT PA0OTHI B TPYIIIIC C BBHITIOJIHCHUEM Pa3IMIHBIX
COIMAJILHBIX POJIEH.

Temal.2. 3akonbl Mexannku HeloToHA 16
ITepBsrii 3axoH HetoTona. Cuna. IIpuMmeHeHne 3aKOHa COXpaHEHUs MMIIYJIbca s
Macca. Nmnynsc. Bropoii 3akoH BBIYMCIIEHUS WM3MEHEHMM CKOpOCTEH Tel IpH HX 1. 3naTh: cMbicn (DU3MYECKUX BEIWYMH Macca,
HerotoHa. OCHOBHO# 3aKOH B3aMMOJICHCTBUSAX. CHjia, UMITYNbC, paboTa, MeXaHW4ecKas JHepIHs,
KJIACCUUYECKOHN IMHAaMUKHU. Tperuit H3mepenue paboThl CHJI U M3MEHEHHE KUHETHYECKOH | BHYTPEHHSSI DHEpPTrHs,CMBICT (PU3MYECKHX 3aKOHa V eTHEL 1
4 | 3aKoH HbroroHa. 3aKk0H BCEMHUPHOTO 10 SHEPIUU TEeNa. BCEMHUPHOI'O TATOTEHUS T ——
" | Tarorenus. I'paBUTalIMOHHOE 1IOJIE. Bbruncienue paboThl CHIT 1 U3MEHEHHSI KWHETUY ECKOM 1. VMeTb: onmchiBaTth U OOBSICHATH (PU3MUECKHE
Cuna tsxectr. Bec. Crioco6b SHEpruu Teja. SBIIEHUS U CBOVCTBA Tel onpoc,
u3MepeHust Maccol Tei. CHITbl B Bblunciienue  NOTEHLMANbHOM  DHEPrMM Tl B 2. YMeTp NPUMEHATh 3aKOHBI JAWHAMHKH IS nabopaTopHbIe U
MEXaHUKe. TPaBUTALIMOHHOM IIOJIE. BBIUMCIICHUS W3MEHEHUH CKOPOCTEH Tel MNpH X IIPAKTHYECKHE
OmnpeneneHue NOTCHIMAIbHOW  3HEPTUM  YIPYro | B3aUMOJCHCTBHSX. paboTHI,
5. TIP Ne 2, 3. Pemienue 3amad. 2 HC(bOpMHpOBaHHOFO Tella MO H3BECTHOM ;[e(bopMauI/H/I u 3. Ymets an/IMeHﬂTI: 3aKOHBI ,E[I/IHaMI/IKI/I IS KOHTPOJIBHBIE
JKECTKOCTH TeJa. _ | BEMMCIEHHS MSMEHEHHH CKOPOCTEH Tel IpH HMX paGoTeL,
JII3 Ne 1. M3yuenue 3akoHa IIpuMeHeHMe 3aKOHAa COXpPaHEHHS MEXaHMYECKOM | B3aMMOICHCTBUSAX. TeCTHDOBANHE
COXPaHEHHUs UMITYJIbCa. 4 SHEPIUU IPU PacyeTax pe3ylbTaTOB B3aUMOACHCTBUN Tel 2. 3HaTIlZ CMBICII  (DU3UYECKMX  3aKOHOB P
6. JII3 Ne 2. M3yueHue TPaBUTALIMOHHBIMU CHJIAMH U CHJIAMH YIIPYTOCTH. KIIACCUYECKOM MEXaHWKH, BCEMHUPHOTO TATOTEHUS,
0COOEHHOCTEN CUIIBI TPEHHS Yka3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH. | COXPAHEHUS DHEPIHH, UMITYIIbCAa. Y METh: ONHCHIBATH
(CKOMBXeHMs). VYkazaHue y4eOHBIX MUCLUIUIMH, @PH H3YYCHUU | U OOBSICHATH (PU3MUECKHE SIBIICHHS U CBOICTBA TEIL.
KOTOPBIX UCIIOJIB3YIOTCSl 3aKOHBI COXPAaHEHHSI.
Tema 1.3. 3aKoHbI cOXpaHeHHs B 14
MeXaHHKe.
3aKOH COXPAHEHHS UMITYIIbCA. IIpuMeHeHne 3aKOHa COXpPAaHEHUs MMITyJIbca M . YMerp TpPUMEHSATH 3aKOH COXPaHEHHS VYerHblii 1
PeaxtuBHOE nBmkeHune. Pabora BBIYMCIIEHUS] M3MEHEHUH CKOPOCTEM Ten Mpu MX | UMIIYJIbca JUIsl BBIYUCICHUS U3MEHEHUM CKOpoCTel MIUCHbMEHHBIN
7 cmtbl. PaboTa MOTeHIMANBHBIX CHIT. 8 B3amMoeiicTBrsAX. M3Mepenue paboThl CHI M M3MEHEHHUE | TeT TP WX B3aUMOACHCTBHUSX. YMETb H3MEPSATh onpoc,
" | MomHoCTE. DHeprusl. KHHETHYECKON YHEPTHUH Tena. Beraucnenne paboThl cril u TECTUPOBAHUE,
Kunernueckas sHeprus. W3MEHEHHs] KUHETUYECKOH JHEepruu Tena BeranciieHue 1a00paTOpHBIE U
[oTeHnmanpHas SHEpTHst. 3aKOH MOTEHIIMAIBHOM DHEPrUU TENl B I'PAaBUTALMOHHOM IIOJE. IIPAKTHYECKHE




COXpaHCHUA MEXaHN4IeCKON
OHCPIrUu. HpI/IMeHeHI/Ie 3aKOHOB
COXpPAaHCHUA.

JITI3 Ne 3. CpaBHeHue paboTHI
CHJIBI C U3MEHEHHEM KHHETHIECKON
JHEpPIUH Tena.

OmnpeneneHne  MOTEHIMATBHOW  DHEPIHMH  YIPYro
neopMHUPOBAaHHOTO Tea 0 M3BECTHOM nedopmanuu n
KECTKOCTH Tena. [IpuMeHeHme 3akoHa COXpaHEHHMs
MEXaHWYECKOH OSHEpPTUH TP pacuerax pe3yibTaToB
B3aUMOJICHCTBUI TeNl TPAaBUTALIMOHHBIMHA CHJIAMH U
CHJIaMH YIPYTOCTH.

YkazaHue rpaHuI] MIPUMEHUMOCTH 3aKOHOB MEXaHHKH.

pa60Ty CHJI U H3MCHEHHE KHHETHUYCCKOU OHEPIrun
TCIa.

2. YMeTh BBIYHUCIATH pa60Ty CUJII U U3MCHCHUA
KHHETHYECKOU OHEPrum TeJia. VMeTh BBIYUCIATH
NMOTCHUHAJIbHYIO 3HEPIrUui0 TCJI B I'paBUTALIMOHHOM

paboTsI

Torne.
8. JITT3 Ne 4. CoxpaneHue 4 VYkazanue y4eOHbBIX JAWUCHIUIUINH, IIPH U3y4E€HHH KOTOPBIX
MEXaHHUECKOi SHEPTUH NpH UCTIOJB3YIOTCSI 3aKOHBI COXPaHEHHUSL. 3. YMeTh ONpEZIEIATh TOTCHIMANBHYIO SHEPIHIO
ABIDKCHUM TCIIA TIOZ ACUCTBUCM CHII yrpyro aeOpMHUPOBAHHOTO Tejla IO HM3BECTHOM
TAKCCTH 1 YPYTOCTH. Jedopmanym 1 )KECTKOCTH Tella. YMETh TPUMEHSTh
3aKOH COXPAaHEHUS MEXaHWYECKOW JHEPrHH IpH
pacderax  pe3y/JbTaToOB  B3aMMOJICHCTBUI  Tel 11a60paTOpHEIE U
rpaBUTALIMOHHBIMH CHUIAMH M CHJIAMH YIIPYTOCTH. NpaKTHYECKHE
padoTsl,
4. YMeTp yKa3bIBaTh TPAHUIBI NPHUMEHUMOCTH
3aKOHOB MEXaHHKH. YMEThb YKa3blBaTh y4eOHbIE
9. [IP Ne 4. Pemenne 3azad. 2 JCIHTITAHEI, pu U3yUEHUN KOTOPBIX
MCTIOJIB3YIOTCSl 3AKOHBI COXPAHEHHUSL.
5. YMmeTp u3MepsTh paboTy CHI U H3MCEHEHHUE
KMHETHYECKOM DHEPruM Tela. YMEThb BBIYHMCIATH
paboTy CuI M W3MEHEHUs] KUHETHYECKOW SHEpruu
Tena. YMETb BBIMHCIATH MOTEHIUAIBHYIO SHEPIHIO
TEJl B TPaBUTALIIOHHOM TIOJIE.
Pa3znes 2. OCHOBBI MOJIEKYJISIPHOI (pu3ukyn U TepmoguHamMuku 38 (32+6)
Tema 2.1. OcHOBBI MOJIEKYJISIPHO- 12
KHHeTH4YecKoil Teopun. MneanbHblii ra3
OCHOBHBIE MOJIOKEHUS BeimonHeHHEe  3KCHEPUMEHTOB,  CIyXKalMX IS 1. 3Hate: cMBICT  (PU3MYECKHX  BEIHYUH
MOJIEKYJISIPHO-KUHETUYIECKON O0OOCHOBaHUS  MOJIEKYISAPHO-KMHETHYECKOH  TEOPHH | BEIIECTBO, B3aMMOAEHCTBHE, CMBICH (DHU3HMIECKUX
Teopuu. Pasmeprl u Macca MOJIEKy (MKT). BEJIMYMH: MEXAHWYECKAas DSHEPrusi, BHYTPEHHSSA
1 aTOMOB. bpoyHOBCKOE JIBHKEHUE. Pemenne 3anau ¢ mprMEHEHNEM OCHOBHOTO YPAaBHEHUS | 9HEprus, aOCONMIOTHAs TeMIlepaTypa, CpenHss YcrHblil 1
HAuddysus. Cuibl 1 3HEPTUs MOJIEKYIISIPHO-KUHETHIECKOW TEOPUH T'a30B. KMHETHUYEeCKass ~ SHEpPrusl  4YacTWI]  BEIIECTBa, MTUCEMEHHBIN
MEXMOJIEKYIISIPHOT O OmnpeneneHue mapaMeTpoB BEIIECTBA B ra3000pa3sHOM | KOIMYECTBO TEIUIOTHI. orpoc,
10. | B3ammogeiictBus. CtpoeHue 10 COCTOSHUM HAa OCHOBAaHWM YPaBHEHHS COCTOSHHSA 1. YMers: omiCHIBaTHh U OOBACHATH (PH3UUCCKHE TECTHPOBaHUE,

ra3000pa3HbIX, KUIKUX U TBEPIBIX
Ten. CKOpPOCTH IBHKEHUST MOJICKYIT
U UX u3MepeHue. MneanbHbli ras.
JaBnenne raza. OCHOBHOE
ypaBHEHHE MOJICKYISIPHO-
KUHETUYECKOW TEOpUU I'a30B.

H/IeaJIbHOT O Ta3a.
OmnpeneneHre mapaMeTpoB BEMIECTBA B Ta3000pa3HOM
COCTOSHMM W TPOUCXOISAIINX IPOLECCOB IO TpaduKam
3asucumocth p (T),V (T), p (V).
DKCIIepIMEHTAJIBHOE HCCIIEJOBAHUE 3aBUCHMOCTH P
(M, V(D). p V).

SIBJICHHSI W CBOICTBA TEN: JBIDKCHHE HEOECHBIX TEN U
WCKYCCTBEHHBIX CITyTHHKOB 3€MIIH; CBOWCTBA Ta30B,
JKUIKOCTEH M TBEPIBIX TEN IPHUBOAWTH HPUMEPHI
MPAKTHYIECKOT0 MCIOIb30BaHNS TEPMOJMHAMHUKH.

2. YMeTh BBITOIHATH 9KCTIEPUMEHTHI, CITYXKAIUX
Juii  00OCHOBAHHUSI  MOJIEKYJISIPHO-KHHETHIECKOH




Temmneparypa u ec U3MEpCHUE.
T"a30BbIe 3aKOHBI. AOCOIIOTHBIN
HYJIb TEMIICPaTypHI.
TepMomuHaMudeckas IKaaa
TeMIepaTyphl. Y paBHCHHE
COCTOSIHUS UAEATLHOrO rasa.
MossipHasi ra30Basi IOCTOSTHHASL.

IIpencraBnerne B BUme TrpaduUKOB H30XOPHOIO,
1300apHOTOH U30TEPMHUYECKOTO TPOIIECCOB.

Boluncnienue  cpegHell  KMHETHUYECKOH
TEIUIOBOTO  JIBIDKEHUS  MOJIEKYJI IO
TEMIIEpaType BEIIECTBA.

BrickassiBanue TUIIOTE3 IS
HaOJI0IaeMBIX SIBIICHUI.

SHEPTUU
H3BECTHOMH

00BsCHEHUS

teopun  (MKT). VYwmerp pemars 3amaunm c
MPUMEHEHHUEM OCHOBHOTO ypaBHEHHS
MOJIEKY/ISIPHO-KHHETHIECKOW TEOPUH Ta3oB. YMeETh
OIpeJeNIATh apaMeTphbl BEIECTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUHM YPaBHEHUSI COCTOSHUS
UJIeabHOro ra3a.

3. YMmeTp omnpesnensTh NnapaMeTpbl BElecTBa B

Yka3zaHue rpaHuIl IPIMEHIUMOCTH MOJICITH «HICANTbHBIA | Ta3000pa3HOM  COCTOSHHHM M TPOHCXOSIINX MIPAKTHICCKHE
rasy u 3akoHoB MKT nporieccos 1o rpapukam 3aBucumoctu p (T), V (T), paboTHI,
p (V). YMmerp OSKCHEpUMEHTANIbHO MCCIEN0BAThH TECTUPOBAHHUE
3apucumoctt p (T), V. (T), p (V). VYwmers
Tpaxriueckas paGora Ne 2: MPEACTaBIATh B BHIC TPapUKOB H30XOPHOIO,
n300apHOT0 U U30TEPMUIECKOrO MPOIICCCOB.
peuienue 3amayd no reMeMKT
11. YMeTh BBIYMCIATH CPEJHIO KHHETHYECKYIO
CTpOCHHA BeLICCTBA. SHEPIHMI0  TEIUIOBOTO JIBMKEHHS MOJIEKYJ IO
M3BECTHOM  TemrepaType  BellectBa.  YMeTh
BBICKA3bIBAaTh THUIIOTE3bI JIIsL O6"b$[CHeHI/Iﬂ
HAOJMIOMaeMbIX  SIBIICHMHA. YMETh  yKa3bIBaTh
rpaHyulbl TPUMECHUMOCTU MOJICIIU ((M}IeaﬂbeIﬁ ras»
1 3akoHoB MKT
Tema2.2. OcHOBBI TEPMOJIMHAMUKH
W3mepenne KomudecTBa TEIUIOTHI B IpOLEccax 1. 3Harte: cMbIcH (U3HMYECKHX  BEJIHMYHH:,
TEIUTONEpeauH. a0CONIOTHAsI TeMIiepaTypa, CpemHssl KUHETHIecKast
OcCHOBHBIE TIOHATHUS U pen parypa, cpe
Pacuer konmuuecTBa TEIUIOTHI, HEOOXOIMMOTO ISl | SHEPrHs YAaCTHI[ BEUIECTBA, KOJIUYECTBO TEIUIOTHI.
ompeneneHus. BHyTpeHHss Heprust .
cHeTeMbL. BHYIDOHHsS SHEDIHS OCYIIECTBIICHHUS 33/IAaHHOTO TPOLIecca ¢ TerJionepeaadeid. | YMeThb: OMHChIBATh U O0BSICHATH (DH3NYECKUE SIBICHHS
- PHYTP p Pacuer u3MeHeHUs] BHYTpEHHEH SHEpruM Ten, paboThl M | M CBOMCTBA Te CBOWCTBA IA30B, XKUIKOCTEH M TBEPIBIX
HeaIbHOro rasa. Pabora u Temiora
MepeAaHHOr0 KOJMYECTBA TEIUIOTHI C HCIOIH30BAHUEM | TeEIl.
Kak (hOpMBI Iiepesiauu SHEPTUH.
TIEPBOro 3aKOHA TEPMOAUHAMUKH. . YMeTp wu3MEpSATh KOJUYECTBO TEIUIOTHI B
TennmoemkocTh. Y nenbHas .
Pacuer paboTbl, coBepiIeHHOI razoM, mo rpaduKy | mpoieccax Terionepeaadyn. YMeTh PacCUUTHIBATH
TEIUIOEMKOCTh. Y paBHEHHE
3aBucumoctH p (V). KOJIMYECTBO TEIUIOTEHI, HEOOXOIMMOT0 TS .
TerioBoro Oananca. [lepBoe Hauao . VerHbli 1
Boruncnenne paboTel  Taza, COBEPIICHHOHW TIPH | OCYIIECTBICHHUS 3aJJaHHOTO mporiecca c

12.

TePMOINHAMUKH. AHa0aTHBIN
npouecc. [Ipunnun nefcreus
TeroBoi MammHbl. KITJI TemmoBoro
nsuraresnsi. Bropoe Hauaino
TePMOINHAMUKH.
TepmoauHaMuuecKas mKana
TeMIeparyp. XoJ0AUIbHbIE
MaIuHbL. TermoBbIe IBUTATEIH.
OxpaHa IpUpPOIEL.

W3MEHEHWH  COCTOSIHMSI 1O  3aMKHYTOMY  IIHKIY.
Beruncnenne KIIJI mpu coBeprieHnn ra3om paboThl B
TIpoLeccax U3MEHEHHsI COCTOSTHUS 110 3aMKHYTOMY IHKITY.
OObsicHEHNE TIPUHIMIOB ACHCTBUS TEIIOBBIX MAIIHH.
HdemoHcTpamuss  pon  (QU3MKA B CO3NAaHUM U
COBEPIIEHCTBOBAHHUH TE-TIIIOBBIX JBHTATEINCH.

WznoxxeHne  CyTM  3KOJNOTMYECKMX  TNpoOIeM,
OOYCIIOBIEHHBIX PAa0OTON TEIUIOBBIX JBUTATENEH W
TIPEATIOKEHNE TYTH UX PEIICHUs.

YkazaHue TpaHHMIL MIPUMEHHMOCTH 3aKOHOB

Terionepesade.  3HaTh  pacueT  M3MEHEHHSA
BHYTPEHHEH 3HEPrUu Teln, padoThl U MEPEJaHHOTO
KOJIMYECTBA TEIUIOTHI C HCIOJIB30BAHUEM IIEPBOTO
3aKOHAa TEPMOJMHAMHUKHA. YMETh DPaCCUUTHIBATH
paboTy, COBEpIIEHHYIO Ta3oM, @O0 TIpaduxy
3aBucumocTH p (V).

2. YMETh BBIYHCIATH PabOTy ra3a, COBEPIICHHYIO
TIPY N3MEHEHWN COCTOSTHMS 110 3aMKHYTOMY IMKITY.
VYmerp BoruncaaTh KIIJ[ mpu coBepuieHun raszom
paloThl B TpoOIeccax HM3MEHEHHUs] COCTOSHHS O

MUCBMEHHBIN OMPOC




TCPMOANHAMUKU.
VMeHne BecTH Auajior, BbICIYHIMBATL  MHCHHC
OIIITOHCHTA, y4aCTBOBATH B JUCKYCCUH, OTKPBITO

BBIpa)XaTb U OTCTauBaTh CBOIO TOUYKY
3pEHHUS.
VYkazaHue y4eOHBIX MUCHUIUIMH, 0PH H3YYEHUHU
KOTOPBIX HCIIONB3YIOT YueOHBIH Marepuan «OCHOBBI
TEPMOIMHAMKID)

3aMKHYTOMY IUKITY. 3HATh OOBSICHCHHUE MTPUHITUTIOB
JICUCTBHS TEIJIOBBIX MAIUH. 3HATH POJIb (PU3KKHU B
CO3NTAaHMHM ¥  COBEPIICHCTBOBAHWU  TEIUIOBBIX
JIBUTaTEIIEH.

3. YMeTh u3J1arath CyTh 9KOJIOTHYCSCKUX MIPOOIIEM,
00yCITOBJICHHBIX PabOTO TEIUIOBBIX JIBUTATEICH U
MPEJIOKCHUE MYTH WX PEIICHUS. 3HATh T'PAHHMIIBI
MPUMEHHUMOCTH 3aKOHOB TEPMOIMHAMUKHU. YMETh
BECTH JIHAJIOT, BBICIYIIMBATH MHEHHE OMNIOHCHTA,
YYacTBOBaTh B JUCKYCCHUH, OTKPBITO BBIPaXKaTh W
OTCTaMBaTh CBOIO TOYKY 3PCHUSI.

Tema2.3. CpoiicTBa NapoB u

- 10
KHAKOCTel
Hcnapenue u KoHACHCAIMS. 1. 3Hate: cMBICH  (HU3MYECKHX  BEJIWYHH:
HacblieHHbIN nIap U €ro CBOMCTBA. MEXaHW4YECKasi DHEPrus, BHYTPEHHSSA DHEPIud,
AOCOJIOTHAS ¥ OTHOCUTEINbHAS abcoNIOTHAsE TeMIieparypa, CpelnHss KUHeTHYecKas
BJIQKHOCTH BO3/yXa. Touka pochl. SHEpTUsl YacTHUI] BEIIECTBA, KOIUYECTBO TEILIOTHI.
Kunenue. 3aBucuMocTb YMeTh: OMUCHIBATL U OOBSCHATH (PU3UUECKUC SIBIICHUS
TEMIIEPATYPbI KUIICHUA OT JaBJICHUA. I/I3MepeHHe BJIQ2JKHOCTH Bo3nyxa.PvaeT KOJIMYECTBA | M CBOMCTBA TEJ CBOMCTBA ra3os, )KHHKOCTCﬁ 1 TBEPABIX
IleperpeTslii map u ero TEIUIOTHI, HEOOXOAMMOro A OCYIIECTBIECHHUS Ipolecca | Tell.
13. | ucrnonp30BaHUE B TEXHUKE. 8 Hepexo/ia BELIECTBAa U3 OJHOIO arperaTHOrO COCTOSHUS B 1. YMeTh u3MepsTh BIaKHOCTh BO3/lyXa. YMETh
XapaKTepuCTUKa KUAKOTO Jpyroe. paccuuThIBaTh KOJINYECTBO TEIUIOTHI, VYerHbli n
COCTOSIHUSI BEIIECTBA. OKcnepuMeHTallbHOe HCCIIeJOBaHHUE TEIJIOBBIX | HEOOXOAMMOIO sl  OCYILIECTBIEHMs IIpoliecca MUCbMEHHBIN
IToBEpXHOCTHBIH CI0M KUAKOCTH. CBOICTB BellecTBa. [IpuBeeHre IPUMEPOB KallMUIAPHBIX | IIEpEX0Ja BELIECTBA M3 OJHOIO  arperaTHoro onpoc,
OHeprust IOBEPXHOCTHOI'O CIIOSL. SBIEHUH B OBITY, HpHpoIe, TeXHHKe.llccaenoBanue | COCTOSHUS B IPYyroe. TECTUPOBAHUE,
SIBIieHNs Ha TPAHULIE KUIKOCTH C MEXaHWYECKUX CBOMCTB TBepAbIX Tel. llpuMeHeHue 2. YMerb O3KCHEPUMEHTaJIbHO  MCCIEI0BATh nabopaToOpHBIE U
TBepbIM TesoM. KanmuisipHsle (GM3MYeCKHUX TOHATUA M 3aKOHOB B y4eOHOM MaTepHaie | TeIUIOBBIC CBOWCTBA BEIECTBA. YMETh NPHBOAUTDH MPaKTHYECKUE
SIBJICHUSL. po¢eCcCHOHAIBHOT0 xapakrtepa.lcnonp3oBanue | mpuMepsl KalMULSIPHBIX SIBJICHUN B ObITY, IPUPOJE, paboThI
WnrepHera nns moucka uH(GOpManuM O pa3pabOTKax M | TEXHHKE. 3HaTh BBIBOJIBI HCCIIE/IOBAHUS
NPUMEHEHHAX COBPEMEHHBIX TBEPAbIX W aMOP(HBIX | MEXaHMYECKHX CBOWCTB TBEPABIX Tel. YMeETh
MaTepHajoB. NPUMEHSITh (U3WYECKHE TMOHATHUS W 3aKOHBI B
14 JIIT3. V3mepenne BIaKHOCTH 2 yueOHOM MaTepuane pogeCcCHOHATBHOTO
BO3/yXa. XapakTepa.
3. YmMers wucnonb3oBaTh WHTEpHETA IS TOMCKA
uHpOpMamM O pa3paboTKaX © TMPUMEHEHHIX
COBPEMEHHBIX TBEP/BIX M aMOpP(HBIX MaTEpPHAIOB
Tema 2.5. CBoiicTBa TBepAbIX TeJl 8
XapaKTepucTrUKa TBEPAOTrO HccnenoBanne MEXaHUYECKMX CBOMCTB TBEPIBIX TeEINl. 1. 3mate: cMBICT  (U3MUYECKUX  BEIWYHH: YTl 1
15, | COCTOSHUS BeleCTBa. Ynpyrue 6 [Iprmenenne GpU3NIECKUX MOHATHI 1 3aKOHOB B yI€OHOM | MEXaHWYECKas JSHEPrHs, BHYTPCHHSS DHEPIHf, MTUCEMEHHBIN
" | cBoiicTBa TBEpPABIX Tel. 3akoH ['yka. MaTepuaie npoeccroHanbHOTO | aOCOMIOTHAST TEMIlepaTypa, CpenHss KHHETHYecKas orpoc,
MexaHnYecKHe CBOMCTBA TBEPABIX xapaktepa.Mcnonp3oBanne MHTepHeTa Ui TOWCKA | HEPIWSl YACTHIl BEIIECTBA, KOIMYECTBO TEIIIOTHI. TECTUPOBAHHE,




ten. TemoBoe pacipeHue

nHpopMaMM O  pa3pabOTKax W TNPHUMEHEHHUSX

VYMeTh: OnKchIBaTh U O0BACHITH (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

11a00paTopHBIE U

TBEPIBIX TEJ U KUTKOCTEH. COBPEMEHHBIX TBEPJIBIX ¥ aMOP(HBIX MaTEPHAIIOB. 1 CBOICTBA TEJ CBOMCTBA Ta30B, KHUIAKOCTCH M TBEPIBIX MIPAKTHICCKHE
[TnaBiieHVe U KPUCTAIUTA3AIINS. TeN.YMETh HUCIONB30BaTh VHTEpHETa [UIS ITOMCKA paboTEI
16 JITT3. U3ydyenue nedopmarmu 2 HHpOpMAMK O pa3paboTKax ¥ MPUMECHCHUSIX
" | pacTshkeHus. COBPEMEHHBIX TBEPJIBIX M aMOP(PHBIX MAaTCPHATIOB
Paznen 3. Duexkrponnnamuxa. 44 (12+32)
Tema3.l. DiieKTpHUYECKOE TOJTE. 10
DJeKTpUUecKue 3apsijibl. 3aKOH 1. 3HaTh: cMBICT (U3UYECKUX  BEIIMYHH
coxpaHeHus 3apsna. 3axoH Kymona. JJIEMEHTapHBIM  JJEKTPUUECKUH 3apsia.  YMeTs:
DIIeKTpUUecKoe Toe. HCIOJIb30BaTh MPHOOPETEHHBIC 3HAHKS U YMCHUS B
HamnpskeHHOCTh 3JICKTPUUECKOr0 MPAKTUYECKON JICATEIBHOCTH U TOBCETHCBHOMN
noist. [TpuHIwI cyneprno3urmu JKU3HHU:
nosieii. Pabota cun Bbruncienne  cun B3aMMOZCHCTBHS  TOYCYHBIX JUTSE obecrieueHus 0€e30MacHOCTH
3JIEKTPOCTATUYECKOIO MOJIS. QJIEKTPUYECKUX 3aps10B. JKU3HEIEATENBHOCTH B IPOLECCE HCIOIb30BAHUS
ITorenuman. PazHocTs noTeHMaIOB. Bbruncienie HanpsOKEHHOCTH SIIGKTPHYECKOrO MOJS | TpaHCTIOPTHBIX CPEICTB, OBITOBBIX
OKBHUINOTEHIMAJIbHbIE TOBEPXHOCTH. OZIHOT'O ¥ HECKOJIbKUX TOYCHHBIX IEKTPUIECKHUX 3aPSNIOB. | 351eKTponpruOOpOB, CPEICTB paauo- u
CBs13b M@Ky HAMPSHKEHHOCTHIO U 6 Bbruucienie  moTeHIMana  3IEKTPUYECKOro  Mojist TEJIEKOMM yHUKAIIHOHHO CBSA3H.
17 pa3HOCTbI'O NOTEHIIMAJIOB OJHOI'O U HECKOJIBKUX TOYCYHBIX 3HCKTpI/I‘ICCKI/IX 3apﬂ;1013. YCTHBIﬁ -
DIIEKTPUYECKOrO NOJIst. JIudiekTprKku Vi3mepenne pasHOCTH MOTEHIMATIOB. 1. YMerp BBIUHCIATH CHIBI B3aUMOJEHCTBHUS MUCHbMEHHBIN
B SJICKTPUYIECKOM IIOJIC. Wsmepenne SHEpIH SJICKTPHYCCKOro HOML | 1 oyeunpix JEKTPUYECKUX 3apsllOB, BBIYUCIATH ormpoc,
TMonsipuzatust U3IEKTPUKOB. 3apsDKCHHOTO KOHACHCATOpA. HATIPSUKCHHOCTH DJIEKTPUYECKOTO TONS OJHOTO U HPaKTUIECKUE
ITpoBOHUKY B BIEKTPHIECKOM Boruucienne SHEprin SJICKTPHHCCKOro HOML | ecKOMBKUX TOUEUHBIX JJIEKTPUUYECKUX 3apsi/I0B. paboTHl,
HoJe. 3apsHKEHHOT0 KOHJICHCATOPA.
. . . TECTHPOBaHUE
KOHHeHcaTOpI)I. COC,I[I/IHCHI/IC Pa3pa60TKa IUIaHa W BO3MOXHOM CXEMbI IOCHUCTBUU > VMETh BEIYHCIISTS HOTCHIAA SICKTDHICCKOro
KOHJIEHCATOPOB B 6aTapeK)_ aHeerﬂ OKCIIEPUMEHTAJIBHOT'O OHpeI[eJ’IeHI/IHV DJIEKTPOEMKOCTH 1‘[0_]]';[ OJIHOTO " HeCKL(I)J]])KI/IX I;oqeqHL]X
3apsKEHHOI0 KOHAEHCATOopa. KOHJACHCATOpa HW  JUIJIEKTPUYECKOU TPOHUIAEMOCTH VMETh H3MEDSTh DASHOCT
OHeprus 3IEKTPUIECKOTO MO BEIIECTBA. STICKIPIICCKAX 3aPANOB. PATH P
Tposererie CPABHHTENBHOTO apamza | NOTCHINATIOB, W3MEPATE SHEPIHH JIEKTPHICCKOro
TPaBUTAIIMOHHOTO U 3JIEKTPOCTATHYECKOT0 TONIel TIOJIt 3apsLKCHHOTO KOHNICHCATOPA.
YMeTh BBIUUCIATH JHEPTUIO DIEKTPUIECKOTO
18. | IIP Ne 6, 7. Pemenne 3anat. 4 MOJMsl  3apsHKCHHOTO  KOHZAEHcaTopa.  YMeTh
MIPOBOIUTH CpaBHUTEIHHBII aHam3a
TPABHUTAIIMOHHOTO U AJIEKTPOCTATHYECKOr0 MONeH
Tema3.2. 3aK0HbI IOCTOSIHHOI'0 TOKA 12
VcnoBust, HEOOXOTUMBIE IS W3meperne  MONIHOCTH  DIEKTPUYECKOTO  TOKa. 1.3HaTh: CMBICIT (hm3mgecKkux 3aKOHOB
BO3HUKHOBEHUS U NOJ/IEPKAHUS Wameperne DOJIC © BHYTPEHHEro COINPOTHBIICHUS | COXPAHEHWS AJIEKTPHUYECKOrO 3apsma. YMETh: YTl n
19, | PVIEKTPHUECKOrO TOKa. Cuna Toka u 4 HCTOYHHKA TOKA. OTIMYaTh THIIOTE3Bl OT HAyYHBIX TEOPHH, NENaTh MMHCbMEHHBIHI
" | IJIOTHOCTH TOKA. BrimonHeHne pacyeToB CHIIBI TOKa W HANPSHKCHWH HAa | BBIBOABI HA OCHOBE SKCIIEPUMEHTAIBHBIX JTaHHBIX orpoc,
3aBUCHMOCTH JIEKTPHUUECKOTO YYaCTKax dJIEKTpHUYecKuX neneid. OObsACHeHNE Ha TIpUMepe | MPUBOANTH TIPAMEPHI MIPAKTHIECKOT O TECTHPOBaHUE

COIIPOTHUBJICHUA OT MaTCpHraa,

DIEKTPHYECKON IIenH ¢ AByMs ucrtouHnKamu Toka (31C),

HCITOJIB30BaHUA DJICKTPOAVWHAMUKN B SOHEPICTHUKE.




JUTMHBI ¥ IDIOIIA]IH ITOITEPEIHOT O
CCUCHMS MTPOBOHUKA. 3aBUCUMOCTh
AIEKTPHYCCKOT'O COMIPOTHBIICHHUS
MIPOBOTHUKOB OT TEMIIEPATYPHIL.

3akon Oma 1 ydacTka 1remnu 0e3
OJIC. DnexTpoABMKYIIAs Cuia
HUCTOYHUKA TOKa. 3akoH Oma st
TIOJTHOM 1IeTIH.

3akon Jxoyns-Jlenna. Pabora u
MOIITHOCTB JJICKTPUICCKOTO TOKA.
TemoBoe JieiicTBUE TOKA.

JITI3 Ne 7. U3zydenue 3akona Oma
JUISL yJacTKa M JUIs TIOJTHOW TIeTTH.

JITI3 Ne 8. Onpenenenue SAC u
BHYTPCHHET'O COIPOTUBJICHUA

B KaKOM CJIy4a€ UCTOYHUK
BHGKT‘queCKOﬁ OHEprun pa60TaeT B peKUME
TEeHCpaTopa, a B KAKOM — B PEIKUME HOTpe6I/ITeJ'I${.
Onpe;[eneHI/Ie TCMIICPATYPpbl HWUTU  HaKaJIUBAaHU.
I/I3MepeHHe QJICKTPHUYCCKOI'O 3apsdaaa 3JICKTPOHaA.
Cusarue BOHBTaMHepHOﬁ XapaKTCPUCTUKHU AUOJA.
HpOBeZ[eHI/Ie CpaBHUTCIILHOT'O aHajii3a
NOJTYIIPOBOAHUKOBBIX TUOA0B U TPUOOB.
Hcnonw3oBanue I/IHTepHeTa JJIA IIOUCKa I/IH(l)OpMaL[I/II/I
O NEPCIICKTUBAX pa3BUTUA HOJIprOBOI[HHKOBOﬁ TCXHUKHU.
VYcraHoBka MNPUYUHHO-CJIICACTBCHHBIX cBsI3el

M3MmepsaTs MOIHOCTE  BIEKTPUYECKOTO  TOKA.
M3mepsate OJIC u BHYTpEHHEE CONPOTHUBIICHUE
UCTOYHUKA TOKA.

1.YMeTb BBINONHATH pacuérTbl CUNBI TOKa H
HaIpsDKEHUI Ha yJacTKax 3JIEKTPHUYECKUX IIeTel.

2. YMeTh OOBSCHATH Ha MPUMeEpPE IEKTPUUECKOM
nenu ¢ ABymst ucrounukamu toka (3/1C), B kakom
cllydae NCTOYHHK 3JIEKTPUIECKOl SHeprun paboTaer
B pEeXUME TeHepaTopa, a B KaKOM B peXHMeE
MOTpeOuTENs.

2.3HaTh Kak ONpeneNaTb TeMIepaTypy HHUTHU
HaKalMBaHUS. YMETb H3MEpATh AIIEKTPUUYECKUIN

3apsang QJICKTpOHA, CHUMAThb BOJIbTAMIICPHYTO
XapaKTCPUCTUKY JAuoJa. VYmMmerb MpOBOJAUTH
CpaBHHTGHBHbIﬁ aHaJIu3 TMOJIYIIPOBOAHUKOBBIX

n1a00paTopHbIE U

20. | UCTOYHMKA HATIPSDKEHUSI. 6 JIMOJIOB ¥ TPHUOJIOB.
NpaKTUYeCKue
JITT3 Ne 9. U3y4yenue 3.YMeTb HCIONb30BaTh WHTEPHET Ui IIOHMCKa 6
a0O0ThI
MIOCJIE0BATENBHOIO U nHpopmanuu 0 MepCHeKTHBaX Ppa3BUTHSA p ’
MapaJUIEIIBHOIO COETUHEHUS MOJIyIIP OBOJHUKOBOM TEXHUKH. Ymerb
ITPOBOIHUKOB. YCTaHaBIMBATh IIPUYMHHO CIEACTBEHHBIE CBA3H.
21. TIP Ne 8, 9. Pemienue 3amaud. 2
Tema3.3. DiekTpUyecKkuii TOK B 10
PasJIMYHBIX cpeaax
ONeKTpUUECKUH TOK B MeTaIax. | 3
DrekTpoHHbIi ra3. Pabora Bbxoza. ) HaTh:  OMBICH  QusiIeckuX 32,KOHOB
DeKTpHHECKHii TOK B COXpaHEHHsI DIIEKTPUYECKOTO  3apsja. METb:
MEKTPOTHTAX. DIEKTPOIH3. SAKOHBI JIeNaTh BBIBOJABI Ha OCHOBE JKCIEPHMEHTAIbHBIX
® .. JAHHBIX TPHUBOIUTH IPUMEPHI IPAKTHYECKOrO
apanes. BoInonHATE pacy€Thl 3aBUCUMOCTU CONPOTUBIIEHUS OT HCTIONE30BAMKS SICKTPONMHAMUKH B SHEPIETHKS v .
lIpuMenenue SIeKTpousa B TemiepaTypbl. OOBSACHATH: SIBJICHHE CBEPXIIPOBOJUMOCTH, P , P : CTHbIN 1
1. YMmerp BBINONHATH pacuéTbl 3aBHCUMOCTH MMCEMERHEL]
TCXHHUKE. SIBJICHUC TIPOBOAMMOCTH B IIOJYIPOBOJHHMKAX, BHIbI CONDOTHBIICHHS or TeMITEDATYDLI VMeTs
22 ODIEKTPHYECKUH TOK B Ta3ax 8 pa3psIoB. [IpoBoAMTE  CpaBHUTENBHBIM  aHAIU3 p PATYPBL. onpoc,
n OOBSCHSTH: SIBIIEHUE CBEPXIIPOBOANMOCTH, SIBICHHE
BaKyyme€. ¥lOHU3alHusA ra3a. MOJIyIIPOBOJHUKOBBIX AUOAOB U TPHUOIOB, TPAH3UCTOPOB, MpaKTUIECKUE
OPOBOJUMOCTH B TIOJNYIPOBOAHUKAX,  BHIBI
Buzp! ra30BBIX pa3psuos. BaKyyMHBIX JIHOJIOB. & a00TBI
CBoii paspsmoB.  YMETb MNPOBOAUTH CPABHUTEIIBHBIN p >
IonsaTre o mnasme. CBolicTBa 1 Hcnonp30BaTh MHTEPHET Uil MOMCKA MH(POPMAIMU O
. aHaJIu3 IOJIYNPOBOIHUKOBBIX IHOIOB M TPHUOIOB, TCCTUPOBAHUC
TIPUMEHEHHUE DJICKTPOHHBIX ITyIKOB. MEPCIEKTUBAX PA3BUTHs MOIYINPOBOJHHUKOBOM TEXHHKH.
3 . TPAaH3UCTOPOB, BAKyyMHBIX JAHOIOB.
JICKTPUICCKUHU TOK B YcranaBnuBaTh NPUUMHHO CJIEICTBEHHBIE CBSI3H. 2 VMeTh HCIONB30BATE MHTEDHET Ui TIOHCKA
monynpoBogHuKax. CoOCTBeHHAs : p At
HPOBOHMOCTb TTOTYTPOBOIHHKOB. nHpopmManun O  MepCIeKTHBax pa3;1/m/m
TIOMyNPOBOHIKOBHIE PHGOPEL MOTYIPOBOJHUKOBOM TEXHUKU. METh
CTaHaBJIMBATh IPUYMHHO CIIEJCTBEHHBIE CBS3U.
23, TIP Ne 10. Pemrenue 3amau. 2 y p A
Tema3.4. MaruutHoe moJjie 4




BexTop uHAyKIIMU MarHUTHOTO
moJ1s. MarHuTHEIN ITOTOK.

JleticTBre MarHMTHOTO TOJIS HA
MIPSIMOJIMHEMHBINA MPOBOIHUK C
TOKOM.

3akoH Amrnepa. BzaumonelictBue

M3Mmepenre MHIYKIUU MarHuTHOTO 1ofisi. Beruncnenne
CHUJI, IEUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM
Tosne.

Borunicnenue cun, AEUCTBYIONIMX Ha 3JIEKTPUUECKUM
3apsijl, JBIDKYIIUICS B MarHuTHoM moje.lccrnenoBanue
SIBJICHUH 3JIEKTPOMAarHUTHON UHIIYKIIUH, CAMOUHAYKIINH.

Boruncnenue sHeprud MarHUTHOTO TIOJSL.

1.3HaTh: CMBICIT (bm3mgeckux 3aKOHOB
3JIEKTPOMArHUTHOM MHIYKIUHU. Y METh: ONUCHIBATH U
OOBSCHATh (PU3MYECKUC SIBIICHUS W CBOHCTBA TeI
9JIEKTPOMATrHUTHYIO MHTYKIIHIO.

1. YMeTh 1BMepATh UHAYKIIUIO MATHUTHOTO TTOJISI.

2. 3HaTh KaK BBIYUCISATH CUIIBI, IEHCTBYIOIIUE Ha
MIPOBOJHUK C TOKOM B MArHUTHOM I10JI€, BBIYUCIISATH

TOKOB. OObsicHeHHE IPUHIINTIA JEHCTBUS 3JIEKTPOJIBUraTeNs. | CHJBI, JEWCTBYIOIIME Ha JJIEKTPUYECKUN 3apsn, YcrHblil 1
24 Pabora o nepemenieHno OObsicHeHWEe  TpPUHIMIA  JIGWCTBHS ~ TeHeparopa | ABHXKYIIHMICS B MATHUTHOM IIOJIE. MTUCEMEHHBIN
" | MpOBOJHMKA C TOKOM B MarHUTHOM JNIEKTPUUECKOTO  TOKA M DJIEKTPOU3MEPHUTENBHBIX 2. YMeTh NpHUBOJUTH NPUMEPHI MPAKTUIECKOTO orpoc,
nosne npubopoB. OOBsICHEHNE PO MAarHUTHOT'O MOJISL 3€MJIM B | IPUMEHEHHUS  W3YYCHHBIX  SIBJICHHH, 3aKOHOB, TECTUPOBaHHE
JKM3HU PacTeHUH, )KMBOTHBIX, YeJIOBEKa. npuOOpOB, YCTPOKCTB.
[IpuBeneHre npuMepoB MPAKTHYECKOTO MPHUMEHEHUS 3. YMerb NpoOBOIUTH CPaBHUTENBHBIA aHAJH3
W3y4YEHHBIX SBJICHUH, 3aKOHOB, IPHOOPOB, YCTPOMHCTB. CBOMCTB  DIJIEKTPOCTATHYECKOTO, MAarHUTHOTO M
BUXPEBOI0 3JIEKTPUUECKHX TOJICH.
4. VYMeTb OOBACHATH Ha NPUMEPE MAarHUTHBIX
SBJICHUH, Mo4YeMy (QH3MKYy MOXKHO paccMaTpuBaTh
KaK «METaJUCIHUIUINHY»
Tema3.5. DiiekTpoMaruuTHast
WHAYKIHUS.
DJeKTpOMarHuTHast HHTYKIHSL. W3MepsATh MHIYKIIMIO MATHUTHOT'O TOJIS.
o5 BuxpeBoe anexkrpuueckoe noie. BbluncnaTe cuibl, ACHCTBYIOLIME HAa IPOBOAHUK C
' Camonnaykiys. HAYKTUBHOCTS. TOKOM B MarHUTHOM 1mone. Beumcnsare  cuisl,
OHeprust MarHUTHOT'O TTOJISI. JICUCTBYIOILIME HA 3JIEKTPUYECKUH 3apsif], IBWKYLIUICS B
26. ITP Ne 11. Pemienue 3agau. MarHUTHOM TIoJe. HccnenoBath SIBJICHUS 1. 3Hate: cMblci  (U3MUECKUX  3aKOHOB
3JIEKTPOMarHUTHON WHAYKINH, CaMOMHAYKIIMHU. | 3JIEKTPOMarHUTHON MHAYKIMU.
BbIuncisTh 3HEPTHIO MATHUTHOTO TOJIS. 1. Ymets HCCIIEI0BaTh SIBIICHUS
OOBSICHATD TPHUHIUI JAEHCTBUS AICKTPOABUTATENS. | DJIEKTPOMArHUTHOM MHAYKIHMH, CaMOHHIYKLHH. YcrHblil n
OOBsICHAT TIPUHIINI JIeHcTBHA reHepaTopa | YMeTb BBIYHUCIATH SHEPIHI0 MArHUTHOTO OIS MTUCbMEHHBIN
NEKTPUUECKOTO  TOKa M JJIEKTPOU3MEPHUTENBHBIX 2. 3HaTh NPHUHIMII AEHCTBUS JIEKTPOIBUrATENS. orpoc,
mpubopoB. OOBACHATP TPUHIMII IEWCTBUS — Macc- 3. 3HaTh TNPUHOMN JEWCTBUS TeHepaTopa TECTHPOBaHUE,
criektporpada, YCKOpUTENIEeH 3apsDKCHHBIX — YaCTHI. | 3JEKTPUYECKOr0 TOKAa M 3JIEKTPOM3MEPUTEIBHBIX 1a00paTOpHBIE U
97 JII3 Ne 10. M3yyeHue sBIeHus OOBACHATH PO MArHUTHOTO MO 3eMJIM B JKU3HHU | MMPHOOPOB. MIPaKTHIECKHE
" | PIEeKTPOMArHUTHOM MHIYKIIUH. pACTEHHIA, )KIUBOTHBIX, YEIOBEKA. 4. 3HaTh NPUHLMUI JIEHCTBHS Macc-CrekTporpada, paboTsl

[IpuBOoaMTH TpPUMEPHI NPAKTUYECKOTO IMPUMEHCHUS
M3Y4EHHBIX SBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.
IIpoBoAUTh  CpaBHUTENbHBIA  aHAJINW3  CBOWCTB
JJIEKTPOCTATHYECKOTO, ~ MAarHUTHOTO W BHXPEBOTO
SIEKTPUYECKUX TMOJIEH.
OOBSICHATE Ha TPUMEPE MATHUTHBIX SBICHUH, MOYEMY
(PU3UKYMOKHO paccMaTpPUBATh KaK «METaIMCIUIUIHHYY

YCKOpHUTENEH 3apsDKEHHBIX YacTHIl. 3HATh pOJb
MarHuTHOTO TONs 3€MIM B JKU3HH PAaCTEHUH,
JKUBOTHBIX, YEJIOBEKA.




Pasnen 4. Kosiebanns u Bosinb1 38 (36+2)

Tema 4.1. Mexann4eckne KoJie0aHus 8

KonebarensHoe ABMKEHHE.
I'apmonuueckue KoneOaHus.
CBo0OogHBIE MEXAHHUECKHE
konebanus. Jluneiinsie

HccnenoBanne 3aBUCHMMOCTH IIepHoJia  KoJeOaHWI
MaTeMaTU4eCKOr0 MasTHHKAa OT €ro JIUHBI, MacChl U
AMIUTUTYIBI KOJICOaHU.

HccnenoBanne 3aBUCHMMOCTH IIepHoJia  KoJeOaHWI
rpy3a Ha OpYyXHHE OT €ero Macchl ¥ )KECTKOCTH MPYXKUHBI.
Bemuncnenne mepuona  KonebaHM  MaTeMaTHYECKOTO

1. 3HaTh MCTOJbI IIO3HaHMUs, KOTOpPBIC
HCIIO0JIb30BaHbI TP U3YUCHUHU YKa3aHHBIX SIBJICHUIA.

MeXaHHYecKHe KojebaTenbHble 2. 3HaTh: BKJAJ POCCHHCKHX W 3apyOeXHBIX VYcTHbIi 1
MasTHHUKa 1O M3BECTHOMY 3HAUEHHIO €ro JJIMHBI. N
CHCTEMBI. . YUEHBIX, OKa3aBIIMX HauOOINblllee BIMSIHHE Ha MTUCHMEHHBIN
28. 8 Beruncienue nepuoaa konebaHuil rpy3a Ha IPYXUHE IO 9
[peBparmienue sHepruu npu pa3BuTHE (PU3UKK CMBICH TOHATHH: (U3HYECKOE orpoc,
W3BECTHBIM 3HAUEHHUSIM €T0 MacChl U )KECTKOCTH NPYKHHBI.
KoJie0aTeIbHOM JBHKEHHU. SBJICHWE, THIIOTE3a, 3aKOH, TEOpUs. YMEThb: TECTUPOBaHHE
BeipaboTka HaBBIKOB BOCIPHHUMATH, aHAJTM3HPOBATH, .
CBobOoHBIE 3aTyXalONHe OTJINYATh THITOTE3BI OT HAYYHBIX TEOPHHL.
nepepabaTeiBaTh M TPENBSBIATH  MHOOPMALMIO B
MeXaHH4YecKue KojeOaHusI.
COOTBECTCTBHU C ITOCTABJICHHBIMHU 3aJa4YaMHU.
BBIHy)KJlCHHBIC MCXaHHYCCKHEC
KONEGAHMST IIpuBenenue MIPUMEPOB aBTOKOJIE0ATEBHBIX
' MeXaHW4ecKux cucreM. IllpoBeneHue Kinaccupukayuu
KoJ1e0aHuit
Tema 4.2. Ynpyrue BoJIHbI 10
TTonepeunble U IPOIONBLHEIE W3mepenue UIMHBI 3BYKOBOW BOJIHBI IO pE€3YJIbTaTaM 1. 3HaTp MeTOABI  TO3HAHUS,  KOTOpHIE VYerHbli n
BOJIHBI. XapaKTEPHCTHKHN BOJHBL. HaOJroieHni HHTep(epEeHIINI 3BYKOBBIX BOJIH. UCIIOJIb30BAHbI IPH U3Y4CHUH YKA3aHHBIX SBJICHHUH. MIMCHMEHHBIH
YpaBHeHHE [IOCKON Gerymeit HabGnronenue u oObscHeHHE SBICHUH MHTEp(HEPEHINN 2. 3HaTh: BKJAJ POCCHICKUX H 3apyOeKHBIX ompoc,
BOJIHEL U JUppaKIuY MEXaHMYECKUX BOJH. YYEHBIX, OKa3aBIIMX HauOONbIlee BIUSHUE Ha TECTHUPOBAHHE
29. Wnrepdepentus Bonm. [Tonstie 10 INpencraBnenne obnacTeil MpUMEHEHUs yIbTPa3ByKa M | pa3BUTHE (HM3MKH CMBICT MOHSITHH: (u3HdIeckoe
0 npaKiH BoOTH. 3BYKOBBIE HEPCIEeKTHBEI €ro UCIONb30BAHUS B Pa3MYHbIX 00JAcTIX | ABJICHHE, TUIOTE3a, 3aKOH, TeopHA. YMers:
HayKH, TEeXHUKH, B MEIULUHE. OTJIMYATh THIIOTE3bI OT HAYYHBIX TEOPHH.
BOJIHBI. YJIBTPAa3BYK U €r0
W3noxeHne cyTH 3KOJIOrHYECKUX MPo0IIeM, CBSI3aHHBIX
[pUMEHEHHE. o
C BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKA
Tema 4.3. Dj1eKTpOMarHUTHbIE 12
KoJIeOaHusI
CBOOOIHBIE 3IEKTPOMArHUTHBIE Hab6mronenue OCLIMILIOTPaMM rapMOHHYECKHX 1. YMeTb: ommchBaTh M OOBSCHATH (DH3HUECKIES
koseOanus. [IpeBpameHue sHeprun KoJIe0aHU CHIIBI TOKA B LIETIH. SBIICHUS WM CBOWCTBA TeJl  PACHPOCTPAaHCHHE v .
B KOJeOaTeIbHOM KOHTYpE. Usmepenne NIEKTPOEMKOCTH KOHZIEHCATOpa. | JMEKTPOMArHUTHBIX BOJH. CTHBI 1
3aryxarorme dJIeKTPOMarHuTHEIE W3mepenre HHIYKTUBHOCTE KATYIITKH. 3Hath OCIHIITOTPAMMBI TapMOHHYECKHX ITMCEMCHHBIH
KosieOaHus. 10 HccnenoBanne aBieHus JJICKTPHUYCCKOr0 pe30HaHCa B KosieOanuu 1. i CWIBI TOKA B LIEMH. orpoc,
30. I'enepaTop HezaTyxaromux TIOCIIEIOBATENBHON LEMH. 2. YwMmerpb M3MEpSTh 3IEKTPOEMKOCTD 71a00paTOPHEIE U
AIIEKTPOMAarHUTHBIX KOJIeOaHHUII. [lpoBenenne  aHamormd  MeXAy  (QU3MYECKUMHU | KOHAEHcATopa. YMeTh HW3MEpATh WHIYKTUBHOCTb IPAKTHHYECKHE
BrIHYXIeHHBIE SIIEKTPHYECKHE BEJIMYMHAMY, XapaKTEPH3YIOIIUMU MEXaHHYECKYI0 U | KaTYIIKH. paGoTI

KoJeOaHusI.
IIepemennsiii Tok. I'enepaTop
MIEPEMEHHOT0 TOKA.

AIIEKTPOMATHUTHYIO KOJIeOaTeIhHBIE CHCTEMEI.
Pacuer 3HayeHHil CuIBI TOKa M HANpsOKEHUS Ha
JJIEMEHTaX IIeTH MEPEMEHHOTO TOKA.

3. YMeTh UCCIIeIOBATh SIBIICHUE DJIEKTPHUSCKOTO
pE30HaHCa B TIOCIICIOBATEIBHON IICTTH.




AkTuBHOE, EMKOCTHOE U
WHIYKTHBHOE COMPOTUBIICHUS
MEPEMEHHOr 0 ToKa. 3akoH Oma Jist
SJIEKTPUYECKOM LTI TIEPEMEHHOTO
TOKa.

PaboTa u MOITHOCTH
MepEeMEHHOro Toka. ['eHepaTopbl
TOKa.

Tpanchopmaropsr. Toku
BBICOKOM 4acToThl. [lomydyeHue,
nepenavya v pacnpeseseHue
SJIEKTPOIHEPTHHU.

JII3 Ne 11. UnaykTHBHBIE 1

WccnenoBanne npuHIMIIA IEHCTBHS TpaHCPOpMaTOpa.
UccnenoBanne  mpuHOMIA — JEWCTBUS — TeHeparopa
NIEPEMEHHOr 0 TOKa.

Ucnons3oBanne MHTepHeTa A1 MoMcKa MHPOpMAIUN
0 COBPEMEHHBIX Croco0ax Mepeaayn EeKTPOIHEPT U

4.  YMerb TOpPOBOIUTH  AHAJIOTHIO  MEXIY
(hM3MYECKUMU BETMYUHAMH, XapaKTePHU3YIOIIUMHU
MEXaHUUYECKYIO " 3JIEKTPOMAarHUTHYIO

Koje0aTeNIbHbIE CUCTEMBL.

5. YMeTh pacCuuTHIBATh 3HAYCHUS CHIIBI TOKA U
HATIPSDKCHUS Ha 3JICMEHTAX [IENH IEPEMEHHOI0 TOKa

6. VYMeTp wuccnenoBaTh TNPUHLIMI JeHCTBUA
TpaHchopMaTopa, UCCICIOBATh MPUHIIUIT JCHCTBUS
TeHEepaTopa MepeMEeHHOr 0 TOKa.

7. YMeTh UCHONb30BaTh MHTEPHET JUIS IMOHCKa
HH(POPMALIMK O COBPEMEHHBIX CIIOCO0aX mepenaun
AJIEKTPO3HEPTUH.

3L €MKOCTHOE CONPOTUBJICHUS B LIEMTH 2
NIEPEMEHHOI0 TOKa
Tema 4.4. DiieKTpOMArHUTHBIE 8
BOJIHBI
OcyliecTBiieHHe pajuoliepeiadyd ¥ paguonpueMa. 1. YMerp OCYIIECTBIATH pajuoniepenady |
OIEKTPOMArHHTHOE MOE KaK WccreoBanue CBOMCTB  3IEKTPOMATHUTHBIX BOJNH C | paJMONPUEM.
0COOBIN BU MATCPHH. TIOMOILBI0 MOOWIILHOTO TeliedoHa. 1. 3HaTh CBOIiCTBa 3/IEKTPOMArHUTHBIX BOJH C
OIEKTPOMATrHHTHBIC BOJHBL. - Pa3BuTHe 1IEHHOCTHOTO OTHOIIEHHS K M3Yd4aeMbIM HA | MOMOIIbI0 MOOUIBHOTO TesedoHa.
Bubparop I'epua. OTKpbITHIi ypokax (QU3MKH O00bEKTAM M OCBAaMBAEMBIM BHAM 2. 3HaTh NPUHIMIHAILHOE PA3IHYUE TPHPOIBI .
32, | KoneGaTenbHbIi KOHTYD. 8 06 YcTHBIH 1
. AesTenbHOCTH. OOBsACHEHNE IPUHUMINAIBHOTO PA3INIHS | yIpyrHX U 9IeKTPOMATHATHBIX BOJH. o
M3o6perenne paauo A. C. OPUPOABI  YNPYrMX W OJICKTPOMArHUTHBIX  BONH. | 5 y [THCLMCHEIBIH Orpoc
. YMeTb u3naraTh CyTh SKOJOTHYECKUX MpOoOieM,
Honosem. [ToHsTHE O paMOCBA3H. U3noxenue CyTH SKOTOrMYECKHX TIPOOIIEM, CBA3AHHBIX C | (ponnrn o o eKTPOMATHHTHEIMH KOMeOaHMAMH 1
[TpumMeneHue eKTPOMArHUTHBIX 9JIEKTPOMarHUTHBIMH KOJIEOAHHUAMHU U BOIHAMHU. BOJHAMI.3HATh POMb SIEKTPOMATHHTHBIX BONH B
BOJIH. OObsicHeHHE  PONMM  DJIEKTPOMArHUTHBIX  BOMH B COBPEMEHHBIX HCCIE10BAHMAX BeeTeHHO.
COBPEMEHHBIX UccleNoBaHusIX BeeneHHon
Pazngen 5. Ontuka 26 (22+4)
Tema5.1. IIpupoaa cBera 10
CKOpOCTh pacpoCTpaHEeHUs 1. 3mare: CMbIich TOHATHH  TIOKa3aTelb
cBeTa. 3aKOHbI OTPaKEHUS U TpEJIOMJICHHS CBETa, JIMHEHHOE YBEIWYEHHE JIMH3HI, N
g3 | penomnenns ceera. [onxoe 8 (GoKycHOe paccTosHHME. YMeTh: M3MEPATHPA Yernbit "
" | orpaxxenue. JIuu3zpl. a3 xak (hM3MYECKUX BENWYMH, TPEACTABISIL PE3YIIbTaThI HMCbMCHHBIN
onTHyeckas cucreMa. ONTHYeCKHEe M3MEPEHHUI! C YU4ETOM HX IOrPELIHOCTEH. orpoc,
pUOOPBL [IpuMeHATh Ha NPaKTHKE 3aKOHBI OTPAKEHHS H na6opaTopHbie
JITI3 Ne 12. M3y4yenue HPETOMIIEHHS CBET, & NIPU PELICHAHN 3a/1a4. paGoTsI
34 | m300paxxeHus NPeIMETOB B TOHKOH 2 1. YMerh ompenensiTe CHEKTPajIbHBIC TPAHHUIIBI

JIMH3C.

YYBCTBUTCIIBHOCTH YE€JIOBEYECKOT'O IJ1a3a




2. YMeTb CTpOHTh H300pa’KeHUs IIPEIMETOB,
JlaBacMble JTHMH3AMH.

Tema 5.2. BontHOBBIE CBOIICTBA CBeTa 16
Wnreppepennns ceera. 3. YMeTb paccUHUTHIBaTh PACCTOSIHUE OT JIMH3HI 10
KorepeHTHOCTb CBETOBBIX JIydeH. n300pakeHnsl TpeaMeTa. YMEThb pacCUHUTHIBATh
WHrepdepeHnns B TOHKUX TJICHKAX. OINTHYECKYIO CHITY JINH3BI.
[Tonoce! paBHOM TommuHbL. Konbia 4. YMerb u3MepsTh POKYCHOE PacCTOSHHE JINH3BI.
Hrrorona. Mcnonp3oBanue 3. 3HaTh: CMBIC] TOHATHI BOJHA, (DOTOH, CMBICI
uHTep(epeHIINy B HAYKE U TEXHHKE. ¢u3nueckux  3akoHOB  Qorodddekra.  YMers:
Hudpaxuus ceera. Judpaxuns Ha ONMCHIBATh M OOBSACHATH (DM3UYECKUE SIBICHUS U
LIENY B MapajieTbHbIX JTydax. CBOICTBA TeJl BOJTHOBBIE CBOWCTBA CBETA; M3ITyUeHHE U
Hudpakimonnas pemierka. [Toustue 14 TIOTJIOIICHUE CBETa aTOMOM; (DOTOI(D EKT.
35. | oronorpaduu. [Monspuzamnus 4. 5. 3narp sBueHue  wuHTEpdepeHInn
ronepeyHsIx BosH. [lossipuzanms DJIEKTPOMAarHUTHBIX ~BONH. YMeTh HalOIomath
o Habntonenue SBJICHUS UHTEpEPEHIINH
cBera. J[BoiiHOE JTyyenpensomiieHue. SBJICHUE IU(PAKIMU DIIEKTPOMArHUTHBIX BOJIH.
Ionspounsl. ducnepcust ceera PJICKTPOMATHHTHBIX BOTH. VYmerp  HaOmromaTh — SBICHME  MONSPU3ALNN
p : p ' HabntoneHue siBneHust Jupakiuy 2JIeKTPOMarHUTHBIX A prsal
Busel ciektpoB. CrieKTpbl BONH 3JIEKTPOMArHUTHBIX BOJIH.
ucnyckanus. CeKTpbl MOTIOMEHUS. ) 5. YMeTh u3MepsTh NIMHY CBETOBOM BOJIHBI 110
YabpTpaduoneToBoe u Habmonenye ABJICHUA TOIApH3AIIH e3yiIbTaTaM HaOJIIOACHUS SIBJICHUS
I/IH(I)T[:H( ACHOE M3ITy4eHUs PJICKTPOMATHHTHBIX BOH. EHT}é depenyu Yernblit n
PCH"ﬁ“erOBCKI/Ie I yI/lII I/Ixﬁ npoaa u 3Mepenue JUMHBI CBETOBOIT BONHEI 10 PE3yNbTATAM 6 p3H§TL HB;ICHI/IC mudpakuun cBera. 3HaTh [HMCbMEHHBIH
CBOMCTBA o PP Habmozienns sByieHns  MHTepepenmmm. Habmonerue HBHéHI/Ie HoJsApu3aIu I/I,IlI/ICI;)'IC CHH CBETa . omnpoc
- sBiaeHus audpakuuu cera. HaOmiojenuwe —siBieHHs 7 3 p P ’ i
NOJSIpU3all U AMcliepcu cBera. llomck pasmuuuii u - OHATh - PAsUMAMA M~ CXOICTBA ~ MOXIY nabopaTopHbIe
’ JU(PaKIMOHHBIM M AUCTICPCUOHHBIM CIIEKTPaMH. 260TEI
CXOZACTBA MEXAY IU(PAKIMOHHBIM M IHCIEPCHOHHBIM 8. 3HaTh MPHMEPH MONBJICHHS B NPHPOLE I p
CIEKTpaMHu. ’ puMeEp PHP .
I UCIIOJIB30BaHUS B TEXHUKE SIBIICHU I
pUBEIeHHE TIPUMEPOB INOSBICHUA B NPHPOIE U HHTCphEPCHIIH, MpAKIMH, TONAPH3ALIH i
WCIIONB30BAaHMUS B TEXHHUKE SBICHUH HHTepQepeHIH, HCTIEpCHIH CBeTE’l ’
AMQPAKIH,  TOIAPU3AUMN M JWCTICPCHH  CBETA. 9 p10 3HaTI; METOAbl TIO3HAHHS, KOTOpPHIE
IIepeuncnenue METOZIOB TIO3HaHUS, KOTOpBIE ’ i ’ o
" UCIIOJIb30BaHbI IPU U3Y4E€HUN YKa3aHHBIX SIBJICHUH
JITI3 Ne 13. M3mepenue INHBL HCTIONB30BaHBI [IPY U3YYEHNN YKa3aHHBIX SBICHUI .
11. 3HaTh: CMBICT TOHATHI BOIHA, (POTOH, CMBICT
BOJTHBI HH(PPAKPACHOTO U
36. 2 ¢usmueckux  3akoHOB  QoTtodpexta.  YMmers:

VABTPa(HOIETOBOIO U3ITYICHHS
criekTpa 6eoro cBera.

OIMCHIBATh W OOBSICHATh (PH3MYECKHE SBICHUS U
CBOICTBA TN BOJHOBBIE CBOMCTBA CBETA; M3ITyYEHUE U
TIOTJIOIICHUE CBETa aTOMOM; (DOTOIPPEKT.

12. 3marte pa3nuyHble BUABI  W3TYYCHHUA,
CIICKTPOB.

6. YMeTb ompeneisTh XHM COCTaB BEIIECTBa I10
CIICKTPY.

13. 3HaTth TmpuUMEpHl TOSBIICHUS B TPUPONE U
WCIIOJIb30BAHUS B TEXHUKE SIBICHUHA PEHTI €HOBCKHX




Jy4ei, Ppa3IMYHBIX BUJIOB U3IIy4EeHUuH,
CIIEKTPAJILHOTO aHAJIn3a.
14. 3uatb MeTOABl TO3HAHWS, KOTOpBIE

WCIIOIb30BAHbI MPH U3YUYE€HUH yKa3aHHBIX SIBJIICHUH.
15. 3HaTh: BKJNAJ POCCHHCKMX W 3apyOeXHBIX
YUEHBIX, OKa3aBIIMX HaWOOINbIlIee BIMSHUE Ha
pa3BuTHE (PU3UKK CMBICH TOHSTHIH: (HU3HYECKOE
ABJIEHHE, THIOTE3a, 3aKOH, TEOpHUsA. YMETh!
OTJINYATh TMIIOTE3bl OT HAYYHBIX TEOPHIL.

Pa3nes 6. OcHOBBI cIeHAJILHONH TEOPUH OTHOCHTEJIbHOCTH 44

Tema 6.1. OcHOBBI clIeHAJILHOM

4
TEOPUH OTHOCUTEJIbHOCTH
MHBapuaHTHOCTH MOJTYJIS . 1. YMmeTb NpuUBOIUTH TNPUMEPHI MOSIBICHUS B
P Y OObsicHeHWE 3HAYMMOCTH ~ oOmblTa  MalikenbcoHa- PHBOIL pHMEp .
CKOpPOCTH CBETa B BaKyyMe. MPUPOJIe M UCIOIB30BAHUS B TEXHUKE TEOpHUi
. . Mopnu. @opMynupoBaHue IOCTYJIAaTOB. . o
[TocTynatel DHUHIITEHHA. OlHmTeiHa.
OObsicHenne addekra 3amemieHus BpeMeHH. Pacuer N
IIpoctpaHcTBO U BpeMst . 2. VYMeTh: OTIMYATh THUIOTE3Bl OT HAayYHBIX VYcrHbIl 1
37. N 4 9HEPrHH TIOKOSI, UMITYJIbCA, SHEPIHMU CBOOOTHOM YaCTHIIBL. o .
CTIEIUANIBHON TEOPHUH TEOpUH. MUCHbMEHHBIN OIMPOC
BripaOoTka HaBBIKOB BOCIPHHUMATh, aHAJIW3UPOBATh,
OTHOCUTENBHOCTH. CBs3b MaCChI U 1. 3Hath MeToABl  TO3HAHWSA, KOTOpBIE

SHEPI'UU CBOOOIHOM YaCTHUIIHI.
OHeprus Mokosl.

nepepabaTeiBaTh M TPENbSBIATh  MHOOPMALMIO B
COOTBETCTBHU C IIOCTABIEHHBIMH 33Ja4aMU

HCITOJIB30BAHbI l'[pI/I 1/13y11eH1/11/1 y'Ka3aHHbIX ﬂBJ’ICHHﬁ.
2. 3HaTh IPUHLIKIBI OTHOCHTEIBHOCTH

Pa3znesn 7. JiieMeHTbl KBAHTOBOW (U3MKH 224

7.1. KBanToBasi ONTHKA 6

TeruoBoe U3nydeHue.
Pacnipenenienue 3Hepruy B CIIEKTPE
a0COMIOTHO YEPHOTO Tena.
KsanToBast runoresa Ilnanka.

38 ®oronbl. BHemHui 6
" | dorosnexkrpudeckuii 3Qdekr.
Buyrpennuit poroaddexr. Turbt
¢dorornemeHToB. [laBieHue cBera.
[TonsiTHE O KOPIYCKYASPHO-
BOJIHOBOM NMPUPOJE CBETA.

Hab6monenue (OTODNIEKTPHUUECKOTO
OOBsicHEHNE 3aKOHOB.

CroneroBa Ha OCHOBE KBaHTOBBIX NPEACTABICHUH.

Pacuer MakcumanbHOM  KMHETHMYECKOHM  SHEPIUH
AJIEKTPOHOB TIpH (poToanekTpudeckoM 3ddexre.

Omnpenenenue paboThl BBIXO/A JIEKTPOHA 10 Tpaduky
3aBUCHUMOCTH MaKCHUMAaJIbHOM KHHETHYECKOW HHEPrUH
(hOTOPNIEKTPOHOB OT YAacTOTHI cBeTa. V3amepeHue padoThI
BBIXOJIa DJIEKTPOHA.

[epeuncnenne mnpuUOOPOB YCTAHOBKH, B KOTOPBIX
TIpUMeHseTCs 0e3MHEPLUHOHHOCTE (poTodhdeKTa.

OOBsiCHEHHE KOPIYCKYJISPHO-BOIIHOBOTO Jyaliu3Ma
CBOHCTB ()OTOHOB.

OOBsicCHEHHE pPONH KBAaHTOBOW ONTHKA B DPa3BUTHU
COBpPEMEHHOU (hU3UKH.

addekra.

1. 3HaTh: CMBICH MOHATHIT (POTOH, aTOM, aTOMHOE
A0p0. YMEThb: IPUBOIUTH MPUMEPHI MIPAKTHUECKOTO
UCIIONIB30BAHMS. KBAaHTOBOH (HM3MKH B CO3JaHUH
SIIEPHOM 3HEPTETUKH, JIa3€POB.

2. 3HaTh B 4éM 3aKII04YaeTcss POTOIIEKTPUICCKHU
3¢ dexr.

1. YMeTb OOBSACHATH 3aKOHBI
OCHOBE KBAHTOBBIX IIPEICTABICHUN

2. YMeTb  paccuuThIBaTh  MaKCHMAaJIbHYIO
KHHETHYECKYI0 ~ JHEPTHI0  JJEKTPOHOB  IIpHU
(horoanexTpuaeckom 3dpdekre.

3. YMeTh omnpenensaTh paboTy BEIXOIa AIIEKTPOHA
mo rpaduKy  3aBUCHMOCTH  MAaKCHMAaJbHON
KHHETHYECKOH  SHEpruM  (OTORNIEKTPOHOB  OT
YacTOTHI CBETA. YMEThb M3MeEpsATh paboTy BBIXOJA
3JIEKTPOHA.

3. 3mate mpuOOPH YCTAHOBKH, B KOTOPBIX
npuMeHsieTcs: 0e3MHEePINOHHOCTE (hoTodhdeKTa.

CroneroBa Ha

VYerHbld 1
MUCBMEHHBIN OMPOC




4. YMeTb OOBSCHITH KOPITYCKYJISIPHO-BOJTHOBOU
JTyaJli3M CBOWCTB (DOTOHOB.
4. 3HaTe poNb KBAaHTOBOM ONTUKUM B pPa3BUTHU
COBPEMEHHOU (H3HKH.

7.2. ®u3nka aToma

Pa3BuTHe B3r15710B Ha CTpOCHHE
BCIICCTBA. BaKOHOMepHOCTI/I B

HaOmntonenue nmuHevaThIX CIIEKTPOB.

Pacuer 4acToThl M JIMHBI BOJHBI UCITYCKaeMOr'0 CBETa
IpH TIepeX0fie aTOMa BOJOPO/a U3 OAHOTO CTAllMOHAPHOTO
COCTOSIHMSA B JIPYTO€.

OObsicCHEHHE TIPOMCXOXKIEHUST JIMHEHYaToro CHEeKTpa
aToMa BOJOpOJA M pPa3iUyusi JMHEWYaThIX CIEKTPOB

1. 3HaTh: CMBICH TIOHATHH (DOTOH, aTOM, AaTOMHOE
SIPO. YMETh: OTJIWYaTh THUIOTE3bl OT HAay4YHBIX
Teopuit JIelIaTh BBIBOJIBI Ha OCHOBE
JKCIIEPUMEHTAIbHBIX JIaHHBIX.

1. YMerb HaONMOAaTh TMHEHYATHIE CIIEKTPHI.

2. YMeTh pacCUUTHIBATH YaCTOTY U JIJIMHY BOJHBI
HCIyCKaeMOoro CBeTa Mpu Mepexojie aToMa BoJopoja
W3 OJIHOTO CTallMOHAPHOTO COCTOSIHUSA B JIPYTOE.

2. 3HaTh MPOUCXOXKCHHUE JIMHEHYATOTrO CIEeKTpa

ATOMFHDIX CTICKTPaX BOLOPOIIA. pa3nuuHbIX razos.lccrnenoBanyue TMHERYATOrO CIEKTpA. aToma BOJOPOJA U Pa3INYUs TUHEHYATBIX CIICKTPOB YerHbilt h
39. | AnepnHas moaens aroma. OMBITH . . A3TMYHBIX TA30B. MUCHEMEHHBIN
Pesepdopria. Mojientb atoma HccnenoBanue npuHIMNa padoThI JIFOMHHECICHTHO p 5 5 onpoc,
naminbl Habmonenue u o0bsICHEHHE TPUHIIAIA JCHCTBHS 3. VMeTp wuccienoBaTh JMHEHYATBIA CHEKTD.
Bozopoza no H. bopy. Ksantossie nasepa. Ymers HCCIIEI0BATh IPUHLIAIL paboThI
FCHEPATOPHL. IIpuBeneHre nNpUMEPOB HCIONB30BAaHUS Jla3epa B JIFOMHUHECIICHTHOM JIAMITBL.
COBPEMEHHOI HAayYKe U TEXHHKE. 4. YMerp HaOnOIaTh W OOBSCHATH NPUHIIUI
Hcnonb3oBanue MuTepHeTa 11 mowcka uHpopMaiuu | ACHCTBHUS Jasepa.
0 TIepCTIEKTHBAX TIPMMEHEHHS Ta3epa 3. 3HaTLMHpI/IMepI>I UCTIONB30BaHMA J1a3epa B
COBPEMEHHOM HayKe U TEXHHKE.
5. YmMerp ucnonb3oBath VIHTEpHET Uil moMcKa
UH(POPMALIUH O IEPCIIEKTUBAX IPUMEHEHHS Jla3epa
Tema 7.3. ®u3uKa aTOMHOIO s1Apa
Pa3BuTHeE B3IVIA10B HAa CTPOCHHE HaGmronenne TpekoB anbga-4acTHLl B  Kamepe 1. 3HaTh: cMBICT TMOHATHH aTOM, aTOMHOE SO,
BEIlleCTBA. 3aKOHOMEPHOCTH B Buiecona. AfepHas peakuusi HEUTPOH, JeNeHue siep.
aTOMHBIX CHEKTPax BOJIOPOJa. PeructpupoBaHue sIEpHBIX H3IYYEHHH C IOMOIIBIO 1. VYmerb: fenaTb BBIBOABI HAa  OCHOBE
SAnepHast mozens atoma. OnbITH O. cuerynka ['efirepa. 3KCMEPUMEHTANIbHBIX JaHHBIX.
Pesepdopaa. Monens atoma Pacuer sHeprum CBS3M aATOMHBIX SEp. 2. YMerp HaAOmMIOOAaTh TpeKH anbda-dacTuil B Ve THbL 1
Bogopozaa no H. bopy. Omnpenenenne 3apsga ¥ MacCOBOTO YHCIIa aTOMHOro | kamepe Bmibcona. o
40. Crioco0s1 HaOMOAEHUS U sIpa, BO3HHUKAIOWIETO B PE3YIbTaTe PaJIUOAKTUBHOTO 2. 3HaTh KaK pErUCTPUPOBATH  S/ICPHBIC HHC;;;S;HHH
N )
peTHcTpanyy 3apsKEHHbBIX YaCTHII. pacmaza. M3JTydeHUs C TIOMOIIBIO cueTurKa [ eirepa. TecTHpOBaHHE

D¢ dexr BaBunosa - YUepeHkosa.
CrtpoeHne aTOMHOTO S71pa.
Jedekt Macchl, SHEPTHs CBSI3H U
YCTOHYMBOCTH ATOMHBIX SIIEP.
CrtpoeHne atoMHOTO sinpa. Jledekr

Bouncnenne  SHepruu, OCBOOOKITAIOMICHCS — TPHU
PaaMOaKTUBHOM pacraje.

OmnpeneneHre MPOAYKTOB SISPHON PEaKIINH.

Brerancenne  SHepruu, OCBOOOKITAIOMICHCS  TIPU
SITEPHBIX PEAKITHAX.

3. YMeTb paccuUnThIBaTh SHEPTHUIO CBSI3U aTOMHBIX
aaep.

4. YMeTh OmpenenaTh 3apsii ¥ MacCOBOE YHCIO
aTOMHOT'O sI/Ipa, BO3HMKAIOIIETO B pE3yJIbTaTe
paIMoaKTUBHOIO pachasa.




MAacChl, PHEPTHS CBS3H U
YCTOWYHMBOCTH aTOMHBIX SIZIEp.
SnepHsle peakiyu. VIckyccTBeHHas
paauoaKTUBHOCTD. [lenenue
TsDKENbIX sinep. Llennas snepHas
peaknusl. YnpaisieMasi IerHas
peaxiys. SInepHsIi peakTop.
[onyuenne pagnoaKTHBHBIX
W30TOIOB U UX NIPUMEHEHHE.
Buonoruueckoe nenctaue
paZMOaKTUBHBIX U3ITy4ECHHH

5. Ymers BBIYHUCIIATH SHEpPTHIO,
OCBOOOXKTAFOIIYIOCS IIPY PaIMOAKTHBHOM pacriajie.

6. YMeTb ONpenenars MNPOAYKTBl SIEpPHOU
peakum.

7. Ymers BBIYHCIISTH SHEpPTHIO,
OCBOOOKTAFOIIYIOCS TIPH SIIEPHBIX PEaKIusX.

3. 3HaTep mpeuMylllecTBa U  HEJOCTaTKU
UCIIOIb30BaHMS ATOMHOM SHEpruu u
WOHM3HUPYIOIIUX M3JIY4EHUI B IMPOMBIIUICHHOCTH,
MeIUINHE.

8. YMeTh u3narath CyTh KOJIOTHYECKUX MpodIieMm,
CBSI3aHHBIX  C  OHONIOTMYECKUM  JIeHiCTBHEM
PanoaKTUBHBIX M3JTydEeHHH.

9. Ymertsb MIPOBOANUTH Ki1accHu(UKaIHIO
AJIEMEHTAPHBIX YacTUIl N0 HX (UIUUYECKUM
XapaKTepUCTUKaM (Macce, 3apsly, BpeMEHH KU3HHU,
CIUHY U T.JI.)

10. VYmerp mNOHMMATh IEHHOCTH HAay4HOTO
MO3HAHMSI MHpa He BOOOIE Ul 4YelOoBeYeCTBa B
LEeIOM, a A KaXIOoro oOydaroIlerocs JHYHO,
LIEHHOCTb OBJIQJICHUS METOJIOM HAay4YHOTO MO3HAHMSA
JUll  JOCTW)KEHMs ycrexa B JIIOOOM  BHIE
IIPAKTUYECKON AEATEIbHOCTH.

O01mee KOJIHYECTBO YaCOB:
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IIpomesxyTouHas aTTecTanus B popme
IK3aMeHa
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3.YcioBusi peaju3anuy NporpamMmbl 0011e00pazoBaTe/IbHON JUCHHILITHHI

3.1. Tpe6oBaHHs K MUHUMAJIbHOMY MaTEePUAIbHO-TEXHUYECKOMY

oldecneyeHmIo.
JIist peanu3anuy MporpaMMbl TUCIUTIINHBI PEYCMOTPeHA  yueOHas
naboparopusi «OuznKa.

O6opynoBHUE Ta00PATOPUU:
Hudposas nadopaTopus o PU3MKe s yUUTENS;
Hudposas nadbopaTopus o GPu3nKe s yYEHUKA,
Becbl TeXxHHUECKHE ¢ pa3HOBECAMH;
Komrmiekt 11t 1ab0opaToOpHOTO MPAKTUKYMa 0 ONTHKE;
Komrmiekt 11t mabopaTopHOTO MPAKTUKYMa 10 MEXaHHUKE,
Komriektr s 1abopaTopHOro MpPaKTUKyMa IO MOJICKYJSIPHOW (U3UKE H
TEPMOIUHAMUKH;
7. Kommutektr mis m1abopaToOpHOro TpPaKTUKyMa IO  3JEKTPUYECTBY  (C
reHEPaTOpPOM);
8.  KoMIUIeKT 111 u3ydeHUs BO3OOHOBIISIEMBIX HCTOYHUKOB DHEPTUH (COTHEUHOM,
BETPOBOM SHEPTUU, OMO-, MEXaHUYCCKOW M TEPMOIJICKTPUUCCKONIHEPTETHUKH);
9. Ammepmerp 1a00paTOPHBIN;
10. BonwsT™meTp 1abOpaTOpPHBIA;
11. Konopumertp ¢ HaOOPOM KaJIOPUMETPUUECKHUX TET,
12. TepmomeTp 1a00paTOPHBIN;
13. Kommekt st u3y4eHuss OCHOB MEXaHUKH, THEBMATUKH U BO30OHOBIISIEMBIX
HUCTOYHUKOB SHEPIHH;
14. Bapometrp-aHepou;
15. bBiiok nmuTaHus peryinupyemslii;
16. Be06-kamepa Ha MOJBM)XKHOM IIITATHBE;
17. Buneokamepa ais pabOThl ¢ ONTHICCKUMH TPUOOpaAMH;
18. T'enepartop 3BYKOBOW;
19. Turpometp (rIcuxpomerp);
20. T'py3 HaOOpHBIN;
21. JluHaMoMeTp AEMOHCTPAIlMOHHBIN;
22. KoOMIUIEKT MmoCyapl IEMOHCTPAIMOHHON C IPUHAIIICKHOCTIAMH,
23. MaHoMeTp KHUAKOCTHOH JEMOHCTPAIIMOHHBIN;
24. Metp N1eMOHCTPAIIMOHHBIN;
25. MHuKpOCKOI JIeMOHCTPAITMOHHBIN;
26. Hacoc BakyymHbIi1 KoMoBCKOTO;
27. CTOIHK NOIBEMHBIN;
28. IlltaThB IEMOHCTPAITMOHHBIN (PU3UICCKHUIA,
29. DNeKTPOIIUTKA;
30. Habop meMOHCTpaIMOHHBIN IO MEXaHUYECKUM SIBIICHUSM;
31. Habop meMOHCTpaIMOHHBIN IO TUHAMUKE BPAIIATEIHHOTO JIBH)KCHHUS;
32. Habop neMOHCTpaIMOHHBIN IO MEXaHUYECKUM KOJICOaHUSIM;
33. HaGop n1eMOHCTpalMOHHBIM BOJHOBBIX SIBJICHHUIA,

ok wdE
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34.

Benepko Apxumena;

35. Mastauk MakcBenna;

36. HaGop ten paBHOro 00HEMA;

37. HaGop Ten paBHOW MaccChl;

38. Ilpubop s feMOHCTpaIIuu aTMOC(HEPHOTO TaBICHUS;
39. Ilpusma, HAKJIOHSIONIASICA C OTBECOM,;

40. Ppluar 1eMOHCTpaIIMOHHBIN;

41. Cocynbl cooOIaromuecs;

42. CrakaH OTIIMBHOM 1€MOHCTPAIIMOHHbIN;

43. Tpy6xa HeroToHa;

44. IMap Ilackans;

45. HaGop neMOHCTpallMOHHBIA MO MOJIEKYJISpHOW (U3MKE U  TEIIOBBIM
SIBIICHUSIM;

46. HaGop neMOHCTpaIlMOHHBIN MO ra30BbIM 3aKOHAM;

47. Habop xanuuisipos;

48. TpyOxa mjisg 1eMOHCTPAIMK KOHBEKIIUH B KUJIKOCTH;
49. [unuHApHI CBUHIIOBBIE CO CTPYTOM;

50. IlIap ¢ xonbiOM;

51. BbICOKOBOJBTHBIN UCTOYHUK;

52. T'enepatop Ban-ne-I'paada;

53. Jlo3umerp;

54. KamMmepToHBI HAa PE30HAHCHBIX SIIUKAX;

55. Kommiekt npuOOpoB M MNPUHAIJICKHOCTEH IS JIEMOHCTpAIlMH CBOMCTB

QJICKTPOMAruuTHBIX BOJIH,

56. Kommuiekt mpuOOpoB Uisi HW3YYEHHsS TPUHIUIOB pajvolpueMa H
paauorepeaayu;

57. KoMIUIeKT poOBO/IOB;

58. Maruur ayroo0pa3Hblii;

59. MarHur 1moyocoBoOH JeMOHCTPAIMOHHBIN;

60. MamHa ’nexkTpodopHasi;

61. MasTHHUK 3JIEKTPOCTATHIECCKUH;

62. Habop mo n3y4eHn0 MarHuTHOTO MO 3€MIIH;

63. HaGop meMOHCTpallMOHHBIN 110 MArHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;
64. HaGop neMOHCTpalMOHHBIN 1O TOTYIPOBOTHUKAM;

65. Habop neMOHCTpalMOHHBIHN MO TOCTOSHHOMY TOKY;

66. Habop meMOHCTpaIMOHHBIN MO MIEKTPUIECKOMY TOKY B BAKYYME;

67. HabGop meMOHCTpallMOHHBIHN MO IEKTPOJUHAMUKE;

68. HaGop s meMoHCTpaIii MarHUTHBIX TIOJICH;

69. HaGop st JeMOHCTpaIuu SJIEKTPUIECKUX TOJICH;

70. Tpanchopmarop yueOHBIN;

71. Tlanmouka CTEKIIHHASA,

72. Tlamouka >00HUTOBA;

73. IlpuGop JleHma,

/4. Crpenku MarHUTHBIE HA IITATUBAX;
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75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

CynTaH 3JIEeKTPOCTATUYECKU;

[IITaTBBI U30IUPYIOLIHUE;

DneKTpOMarHutT pa3z0opHBIii;

HaGop neMoHCTpalimoHHbIN 110 T€OMETPUUECKON ONTHUKE;
Hab6op nemMoHcTpanimoHHbIN 110 BOJHOBOM OINTHUKE;
CrekTpocKoI ABYXTPYOHBII;

Habop cnektpanbHbIX TPYOOK C HCTOYHHKOM IMUTAHUS;
VYcranoBka juis uzydenus pororddexra;

Hab6op nemoHcTpanmoHHslii 1o noctosiHHOM [lnanka;
KoMrmekT HarysiHbIX MOcoOUi J1s MOCTOSIHHOTO UCTIONb30BaHNUS;
Kommnekt noptpeToB aist opopmiieHus: KaOUHeTa;
KoMmiekT 7eMOHCTpallMOHHBIX YUeOHBIX TaOIHII.

HpI/I HaJIMYUH HCO6XOI[I/IMOI‘O 060py,):[0BaHI/I$I 3aHATUA II0 (I)I/ISI/IKe B HCKOTOPBIX
Clydasax MOI'yT HpPOBOJHUTHCA B HUMCIOIINUXCA B 06p330BaTCHBHOI>JI OpraHu3alnmn
MaCTCPCKUX NI Ha60paT0pI/I$IX.

3.2. UupopmanuoHHoe odecnevyeHne peaju3auu NporpaMmmMbl
OCHOBHBIE HCTOYHUKHU:

Msxuies I'.5., byxosues b.b., Corckuit H.H. ®uszuka. 10 k1. M:IIpocsemienue.

. Maxuies I'.4., byxosues b.b., Hapyrun B.M. ®uzuka. 11 k. M:IIpocsenienue.
. Hapyrun B.M. Actponomus. 10-11 k. M:IIpocsemienue.

I[OHOJIHI/ITGJILHLIG HNCTOUYHHUKMU.:
https://urait.ru/
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