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Pabouas nporpamma yueOHo aucruriuabl 11J1.03. ®usuka paspadboTaHa Ha

ocHoBe DenepanbHOro rocyJIapcTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
cpemHero mpodeccHoHANIbHOTO 00OpazoBaHus mo crnenuaibHocTn 23.02.07
TexHuyeckoe OOCITY)KMBaHUME W PEMOHT JBUTATENei, CUCTEM U arperatroB
aBToMoOmIIel", yTBEpKIACHHOTO MPHKa30M MUHHCTEpCTBAa OOpa30BaHUS H
Hayku P® ot 9 gexabps 2016 r. Ne 1568, denepanbHOro rocy1apCTBEHHOIO
00pa3oBaTenbHOTO cTaHjapra CpEIIHETO oO1ero oOpa3oBaHus,
YTBEPXKJAECHHOIO MpUKa3oM MuUHHCTEpCcTBAa 00pa3oBanus W Hayku PD ot 17
Mmas 2012 1. Ne 413 (¢ u3MeHEHUSIMH U JOTIOJIHEHUIMH OT 29 nekabps 2014 1.,
31 npmexabps 2015 r., 29 wrons 2017 r.), nOpuMepHO OCHOBHOM
00pa3oBaTEIbHON MPOrPaMMBbI CPEAHETr0 OO0IIEro oOpa3oBaHUs, OJ00PEHHOM
permeHneM QeaepaabHOr0 Y4eOHO-METOAMIECKOT0 00BEIUHEHUS TI0 00IeMy
oOpazoBanuio, mpotokos oT 28 wuioHs 2016 r. Ne 2/16-3, u npumepHOit
nporpamMmbl  001I€00pa3oBaTeIbHOM  yueOHOM  aucuuiuiiHbl  DusMka,
PEKOMEHAOBAaHHOMN denepabHbIM  FOCYAapPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «DenepalibHbIi HHCTUTYT Pa3BUTHUS 00pa30BaHUs)

Opranuzanus-pazpadotunk: ['BIIOY MO «CepnyxoBCcKuit KOJISIHK»

Pa3zpaboTuuk:
CoxkosioBa Mapuna AnaroiseBHa |, npenoaasarens [ BIIOY MO
«CepryxX0BCKAN KOJUIEI))




Conepxanue
[losicuuTenbHas 3amucka
OO6mrast xapaKTepuUCTHKA y9eOHON TUCTIUTUIMHBI «DU3UKa»
MecTto yuyeOHOU TUCUUIUIMHBI B y4€OHOM IUTaHe
Pe3ynbpTaThl 0cBOE€HNS yU€OHON AMCLUILIMHBI
Coneprxanue yaeOHON AUCIUILIAHBI
TemaTuueckoe mIaHUPOBAHUE
XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOM EATEIbHOCTH CTYICHTOB
Y4yeOHO-METOANYECKOE U MATEPUATIBHO-TEXHUUECKOE 00eCIIeUeHHE
MIPOTpaMMBbl

y4eOHOUM AucIUIINHBI «Du3nka
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[TOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o0meoOpazoBaTeIbHON  Yy4eOHON  AUCHUTIIIMHBI I1/1.03
«Dusuka» npeaHazHauena ais uzydenus pusuku B 'BIIOY MO «CepnyxoBckuii
KOJUIE K

[Iporpamma pa3paboraHa Ha ocHoOBe TpeboBanuii denepanrbHOroO

TOCY/IapCTBEHHOTO 00Pa30BAaTEIBHOTO CTaHAApTa CPEAHET0 MPOGECCHOHATHLHOTO
oOpazoBanust ans crneuuanbHocTH 23.02.07. TexHuuyeckoe OOCTyXKHUBaHHE U
PEMOHT JIBUTATEJIEH, CUCTEM M arperaroB aBTOMOOUJIEN U MPUMEPHON IPOrpaMMBbl
oOmieoOpa3oBaTebHON YyUEeOHOW JUCIUTUIMHBI «DU3nKay, PEKOMEHIOBAaHHOU
®enepalibHbIM TOCYJApPCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «dDenepanbHblid
UHCTUTYT Pa3BUTHs 0Opa30BaHUM.
Conmepxxanue nporpammbl  «®Pu3Mka» HalpaBIeHO Ha JIOCTH)KEHUE
CHEAYIOIINX LIEJEH:
® OCBOECHHME 3HAHHMI O (PyHIAMEHTAJIbHBIX (PU3NUECKHUX 3aKOHAX M MPHUHIIUMIAX,
JeXKallUX B OCHOBE COBPEMEHHOM (PU3MUYECKOW KapTUHBI MHUpa; HamOoJjiee
BaXHBIX OTKPBITHSAX B o0nacTh (U3MKK, OKa3aBIIMX OIpeesstoniee
BJIMSIHUE HA PAa3BUTHE TEXHUKH U TEXHOJOIMH; METOAAaX HAyYHOTO IMO3HAHUs
IPUPOJIBI;
® OBJAJICHHE YMEHUSMHU NPOBOAUTH HAOIIOACHUS, INIAHUPOBATh U BBIMOJIHATH
OKCIIEPUMEHTHI, BBIJBUTATh THUIIOTE3bl M CTPOUTH MOJEIU, MPUMEHSTH
NOJIyYCHHbIE 3HAHUS 10 (U3MKE Uil OOBSCHEHUS Pa3HOOOpa3HBIX
(¢u3nYeCKuX SIBICHUH U CBOWMCTB BEILECTB; MPAKTHYECKH HCIIOJIb30BAThH
¢usznyeckue 3HAHUS; OLEHUBATh JIOCTOBEPHOCTh E€CTECTBEHHOHAYUYHOU
uHdopmaIuy;
® pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYalIbHBIX M TBOPYECKHX
criocoOHOCTEN B Mpollecce MPUOOPETEHUs] 3HAHUM U YMEHUN 1o (pusnke
UCIOJIb30BaHUEM PA3IMUHBIX HWCTOYHUKOB HMH(OPMALMK U COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOJIOTH;
® BOCHHUTAaHHE YOEKJIEHHOCTH B BO3MOKHOCTU TO3HAHMS 3aKOHOB IPUPOJIBI,
UCIIOJIb30BAHUsL JIOCTHKEHUI (U3MKM Ha OJlaro pa3BUTHUS YeEJIOBEUECKOU
UMBUJIM3ALMK; HEOOXOJUMOCTH COTPYIHUYECTBA B IMPOLIECCE COBMECTHOIO
BBITIOJIHEHHUS 33]1a4, YBAKUTEILHOTO OTHOIIEHHSI K MHEHHUIO OINIOHEHTA MPHU
OOCYXKIEHUH MPOOJIeM €CTECTBEHHOHAYYHOI'O COJAEpIKaHMs; TOTOBHOCTH K
MOpaIbHO-ITHUECKON OIEHKE HCIOJb30BAHUSI HAYYHBIX JIOCTHXKEHUM,
YyBCTBA OTBETCTBEHHOCTH 32 3AILUTY OKPYXKAIOLIEN CpeIbl;
® UCMOJb30BAaHUE NPUOOPETEHHBIX 3HAHUW W yMEHUH i pelleHus
MPaKTUYECKUX 3a7ad TOBCEIHEBHON >XU3HU, OOecIeueHusi 0e30MacHOCTH
COOCTBEHHOW IKW3HH, PALMUOHAIBHOTO MPUPOAOIONB30BAHUS U OXPaHbI



OKpY’KaroIen cpelbl U BO3MOXHOCTh NMPUMEHEHHUS 3HAHWUW MPH pEIICHUU
3aJlay, BO3HUKAIOIIUX B MOCJeAyIoel MpoecCHOHAIbHON AeSITENbHOCTH.
B nporpamMmy BKJIIOUEHO coJiepKaHUE, HAMPABICHHOE Ha
dbopMHpoBaHUE y CTYACHTOB KOMIIETEHIMN, HEOOXOIUMBIX JUIsi KA4eCTBEHHOTO
ocoenusi OIIOII CIIO na 6a3e ocHOBHOTO 00I1Ier0o 00pa3oBaHus C MOTyYEeHUEM
cpemHero o6Omero ooOpaszoBanus s cneruanbHocTH 23.02.07. TexHumueckoe
oOCTy’>KMBaHUE ¥ PEMOHT JIBUTATEJICH, CUCTEM M arperartoB aBTOMOOWIICH.

OBIIIAS XAPAKTEPUCTUKA YYEBHOM JUCLMITIMHBI « PM3UKA»

B ocnoBe yueOHON guciuiuinHbl «Ddu3uka» JIEKUT YCTaHOBKAa Ha
dbopmMupoBaHUe Yy O00ydYaeMbIX CHCTEMbl Oa30BBIX TMOHATHH (QU3NKA U
IpEJICTaBICHUNA O COBpEMEHHOW (pU3MUecKol KapTUHE MHpa, a TaKkke BhIpaboTKa
YMEHUHN NPUMEHATh (PU3HUECKUE 3HAHUS KaK B MPOPECCUOHANBHON JIEATETbHOCTH,
TaK M JUJIsl peIICHUS )KU3HEHHBIX 3a/1a4.

MHorue nojokeHus, pa3BUBaeMble (PU3UKON, PacCMaTPUBAIOTCS KaK OCHOBA
CO3/JaHMsl M  HUCHOJB30BaHUS MH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
texHonorut (MKT) — onpHoro w3 HauOosiee 3HAYUMBIX TEXHOJOTUYECKUX
JOCTHKEHHUI COBPEMEHHOM LIMBUIN3ALIUN.

®u3rka AaeT K1Y K MOHUMAHUIO MHOTOYMCIEHHBIX SIBJICHUN M MPOLECCOB
OKpPYXaIOLIEro Mupa (B €CTECTBEHHOHAYYHBIX 00JIACTSAX, COLIUOJIOTUHU, IKOHOMHUKE,
A3bIKEe, TUTEpaType U 1p.). B Pusuxe popmMupyroTcs MHOTHE BUIBI JEATEIBHOCTH,
KOTOpbIE HMEIOT MeTanpeaIMeTHbI xapakTtep. K HUM B nepByr oudepenn
OTHOCSITCS: MOJETUPOBAHUE OOBEKTOB M IPOLECCOB, NPUMEHEHHUE OCHOBHBIX
METOJIOB IO3HAHUS, CHUCTEMHO-MH()OPMALMOHHBIA aHalu3, (OpMyJIUpPOBAHUE
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMaTU3allls, BbIsIBICHHUE
IPUYUHHOCIIEACTBEHHBIX CBsI3€H, MOUCK AaHAJOrOB, YIpaBiieHHE OOBEKTaMU U
npoueccam. MIMEHHO 3Ta JUCUUIUIMHA MO3BOJSET MO3HAKOMUTH CTYAEHTOB C
HAayYHBIMM METOJaMU TO3HAHUS, HAYYUTh WX OTJIMYATh THUIOTE3Y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

dusuka uUMeeT OyeHb  OOJbIIOE M BCEBO3pACTalollee  YHCIIO
MEXIUCIUIUIMHAPHBIX CBSA3€H, NPUYEM Ha YpPOBHE KaK IMOHATUHHOIO aIapara,
Tak W MHCTpyMmeHTapus. Cka3aHHOE TIO3BOJSET paccMaTpuBaTh (U3MKY Kak
METaJUCUUIUIMHY, KOTOpas MPEIOCTaBISET MEXAUCUUIUIMHAPHBIA S3BIK JUIA
ONMMCAHUS HAYYHOUN KapTUHBI MUPA.

®duzrka SBISETCS CUCTEMOOOPa3yIOIUM (DAKTOPOM Ji €CTECTBEHHOHAYYHBIX
y4e€OHBIX MPEIMETOB, TMOCKOJIbKY (DU3UYECKHME 3aKOHBI JI€XKAaT B OCHOBE
COJEpKaHUSl XHUMHUH, OHOJIOTUH, Treorpapuu, acTPOHOMHHM U CHELHAIBHBIX
JUCLUUIUIMH (TEXHUYECKAs] MEXAHHWKa, JJIEKTPOTEXHUKA, DSJIEKTPOHHMKA U [p.).
VYyeOnas aucuurumHa «®dusmnkay co3gaeT yHUBEpCaldbHYIO 0a3y AJid U3y4eHHUs



o0mIenpoPecCHOHANBHBIX U CHEMUANbHBIX JAUCUUIUINH, 3aKIaabiBas (yHIaMEHT
JUISL TTOCJIEAYIOLIEro 00y4€eHuUsl CTYIEHTOB.

OOnagast JIOrMYECKOM CTPOMHOCTBIO M ONUPAsICh HAa 3KCIEPUMEHTAJIbHBIE
(dakTel, yuyeOHass aucuumuinHa «Pu3nka» QOpMUPYET y CTYAECHTOB MOIJIMHHO
Hay4YHOE MHUPOBO33peHHE. DU3MKa SBISETCS OCHOBOM YYEHHUS O MaTEpHAIbHOM
MUpE U peraeT npodieMbl ITOTO MHUPA.

Conmepxanne y4eOHON AUCHMIUTUHBL, pealu3yeMoe TMpH MOJATOTOBKE
oOyyaromuxcs 1Mo mnpodeccussM U CHEIMHAIBHOCTSIM €CTECTBEHHOHAYYHOT'O
npopuist npodeccuoHaTbHOrO OOpa3oBaHMs, HE HMMEET SBHO BBIPAKEHHOMN
npo(UIbHOW  COCTaBJSIIOIIEH, Tak Kak Mpodeccuu U CHEUAIbHOCTH,
OTHOCSIIKECS K TOMY Ipo(uito 00ydeHus, He UMEIOT NIPEUMYIIECTBEHHON CBSI3U
C TeM WIM UHBIM pazaenoM (uzuku. OIHAKO B 3aBUCHMOCTH OT MOJIy4aeMOi
npodeccun CIIO wmnm cneumansHoctn CIIO B paMKax €CTECTBEHHOHAyYHOIO
npoduis mpodecCHoOHaTBLHOTO 00pa30BaHMSs MOBBIIIEHHOE BHUMAHUE MOXKET ObITh
VAEIEHO U3y4YeHuto paszzaena «MomnekyisapHas ¢usnka. TepMoIUHAMHKAY,
OTIEJIBHBIX TeM paszzesia «DJEKTPOJUHAMHUKA» U OCOOEHHO TEM HKOJIOTMYECKOTO
COJIep KaHUs, IPUCYTCTBYOUIUX ITOYTH B KaXJOM pa3Jede.

MECTO YUYEBHOU JTUCITAIIJIMHBI B YYEFHOM ITJIAHE

Yuyebnas  mucnurmmHa — «Du3WKa»y  ABIASETCS  yU4eOHBIM  MPEIMETOM
oOs3aTenbHONM npeameTHoil obnactu «EctectBeHHbie Haykn» PI'OC cpegHero
o011iero oOpa3oBaHus.

VYyebnas mucimmimHa «@u3nkay HU3ydaeTcs B 00IIE00pa30oBaTEIHHOM IIMKIIE
yueOHoro turana OIIOIT CIIO nHa 6a3ze ocHOBHOro oOmero oOpa3oBaHUs C
MOJIyYeHHEM cpeaHero oomero ooOpaszoBanus mo crnenuanbHocTH 23.02.07.
Texnuueckoe OOCTY>KMBaHHE W PEMOHT JBUTATENIel, CHUCTEeM U arperaTtoB
aBTOMOOUIIEH.

PE3VJIbTATHI OCBOEHU S YUYEBHOUW JUCLIUIUINHEI
OcBoeHne coaepkaHuss y4deOHOM aucnurummHbl «Ddusuka» obecrieynBaeT
JOCTUKEHUE CTYJEHTAMH CIIEIYIOIINUX PE3YIbTATOB:
JIUYHOCHHBIX:
® YyBCTBO FOPJIOCTU U YBAXEHUSI K UCTOPUH U JIOCTUKEHUSIM OTEUECTBEHHOMU
buznyeckon HAyKHU; buznyecku rPaMOTHOE MOBE/ICHUE B
npodecCUOHaNbHOMN NeATeTbHOCTH U ObITY IIpH oOpanieH!u ¢ npudopaMu 1
YCTPOMCTBAMU;
® TOTOBHOCTH K MIPOJIOJDKEHUIO 00pa30BaHUs U TMOBBIICHUS KBATU(PUKAIINYA B
M30paHHOU TPOQPECCUOHATILHON JCSITEILHOCTH M OOBEKTUBHOE OCO3HAHUE
poiu GU3UYECKUX KOMIETEHIIUMA B 3TOM;



YMEHHE HCMOIb30BaTh JAOCTHKEHHUS COBPEMEHHOW (U3NYECKOM HAyKH H
duznyeckux TEXHOJIOTUH TUISL HOBBILICHMUS COOCTBEHHOTO
UHTEIJIEKTYaJIbHOTO  Pa3BUTHUA B BBIOpAHHOW  IpodeccroHaIbHOM
NEeSATEIbHOCTH;

YMEHHE CaMOCTOSITEIbHO JTOOBIBATh HOBBIE ISl ceOs (hu3MuecKue 3HaHUS,
UCIOJIB3YS JISl ATOTO JOCTYNHbIE UICTOYHUKHN UH(POpMAINH;

YMEHHE BBICTPAUBaTh KOHCTPYKTUBHbBIE B3aMMOOTHOIIEHHSI B KOMaHJE IO
pelIeHnIo O0IIKX 3a/1a4;

YMEHUE YIPaBJIATh CBOEH MO3HABATEIBHON JEATEIbHOCTBIO, MPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpedMeMHblx:

UCIIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB IIO3HABATEIbHOM JESATEIBbHOCTU IS
peuieHust PU3NYECKUX 3a7ad, MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS
(HaOmro/IeHUs, ONMCAHUSA, W3MEPEHMs, OSKCIEPUMEHTA) M1 HU3Y4YCHHS
PAa3IMYHBIX CTOPOH OKPYKAIOIIEHN NEVCTBUTEIBHOCTH;

UCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYaJIbHBIX ONEpPAlMiA: TIOCTAHOBKHU
3amau, (GOpMYyJIMPOBAaHUSA THUIIOTE3, aHAJIW3a W CHUHTE3a, CpPaBHEHUS,
000OLIeHNs, CHUCTEMAaTU3allid, BBISIBICHUS INPUYUHHO-CIICICTBECHHBIX
CBsA3€H, IOMCKA aHaJoroB, (OPMYJIMPOBAHMS BBIBOJOB I HU3YYEHHS
Pa3IMYHBIX CTOPOH (U3NUYECKUX OOBEKTOB, SIBJICHUN U TMIPOIIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOJUMOCTh CTaJIKUBATHCS B MPOQPECCHOHAIBHON
cdepe;

YMEHHE TeHEPUPOBATh UJIEU U OINPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX
peanu3auuu;

YMEHUE UCIOJIb30BaTh PA3IMYHbIE UICTOYHUKH JIJISl TIOJIYYeHHS] (PU3HUECKOU
uH(pOpMaIUK, OLIEHUBATh €€ JIOCTOBEPHOCTD;

YMEHHE aHAJIU3UPOBATh U MPEACTABIATHh HHPOPMALIUIO B PA3IMYHBIX BUAAX;
yYMEHHE MyOJIMYHO MPEACTABIATh PE3YIbTaThl COOCTBEHHOTO MCCIIEIOBAHMS,
BECTU JMCKYCCHH, JOCTYITHO U TAPMOHUYHO COYETask COJIepKaHue U (POPMBbI
NpeacTaBIsieMOl HH(pOpMauu;

npeoMemHbix.

chOpPMHPOBAHHOCTh TIPEJICTABIICHUA O POIM M MecTe (U3UKU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpA; MOHUMaHUE (PU3UUECKON CYHIHOCTH
HaOmogaemMbix BO BcenenHoil siBieHuil, ponu (usuku B GOpMUpPOBAHUU
Kpyrozopa u (GYyHKUHOHAJIBHOM TPaMOTHOCTH YeJOBEKa [JIsl pelIeHUs
MPaKTUYECKUX 3a]1ay;



BIIAJICHUE OCHOBOIIOJTATAIOIIUMH buznaecKkuMu MOHATHSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPHUSMHU; YBEPEHHOE HCIOJIb30BAaHUE
bu3MYEeCcKO TEPMUHOJIIOTHUN U CUMBOJIUKHY;

BJIQJICHUE OCHOBHBIMH METOJAMH HAYyYHOTO TMO3HAHUS, WCIIOIh3yEeMBIMH B
bu3uKe: HaOMIOACHUEM, OITMCAHUEM, U3MEPEHHUEM, SKCTICPUMEHTOM;

yMeHusi  oOpabaThiBaTh  pe3yjibTaThl  W3MEPEHHM,  OOHApPYKHBATh
3aBUCUMOCTh MEXAY (DU3NYECKUMH BEIMYMHAMU, OOBSICHATH MOJIYYCHHBIC
PE3YNBTATHI U ICNIaTh BHIBOIBI;

c(OpMUPOBAHHOCTH YMEHHS peliaTh (PU3NUECKHE 3a/1a4H;
chOpPMHPOBAHHOCTh YMEHHUSI TMPUMEHATH IMOJY4YEHHBbIE 3HAHUS IS
OOBSICHEHUS YCJIOBUH TpOTEKaHUs (U3MYECKUX SBICHUH B MPUPOJIE,
npodeccuoHanbHON cdepe W I NPUHIATHS MNPAKTUUYECKUX pEUIeHUN B
MMOBCEHEBHOM JKHU3HMU;

c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIIUU IO OTHOIIECHUIO K (HPU3NYECKOU
uH(dOopMaIuu, MOTy4yaeMOr U3 Pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YUYEBHOM JUCLATIINHBI
Mexanuka
Kunemaruka. Mexannueckoe nauxeHue. llepememenue. IlyTsb.
CKOpOCTb. PaBHOMEpHOE NPSIMOJIMHEWHOE JIBHKCHUE. Yckopenue.
PaBHOnEepeMeHHOE MpsAMOJIMHEHOE nBMxkeHrue. CBOOOIHOE MmajieHue. JBuxeHue
Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE MABMXKEHHE IIO
OKPY’KHOCTH.
3akonsl MexaHuku Herotona. Ilepssiii 3akon Herotona. Cuna. Macca.
Nmnynbec. Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKOW THUHAMUKHU.
Tperuit 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. [ paBUTAllMOHHOE TIOJIE.
Cuna Tsxect. Bec. CriocoObl n3mepenust Macchl Teil. CUiibl B MEXaHHKE.
3aKOHBI COXpPAaHEHUSI B MEXAaHUKE. 3aKOH COXPAHEHUS HMITYJIbCa.
PeaktuBHOe nBuxeHue. Pabora cuibl. PaboTa moTeHIIUANBbHBIX CUI. MOITHOCTD.
Oneprusa. Kunernueckas sHeprus. [loTeHunanbHas 3HEprus. 3aKOH COXPAHEHUS
MEXaHU4YeCKoM sHepruu. [[puMeHeHrne 3aKOHOB COXPaHEHHUSI.
Jlemoncmpayuu
3aBUCUMOCTh TPAaGKTOPUU OT BHIOOpa CHCTEMBbI OTcuera. Bumbl
MEXAHUYECKOTO JIBUKCHHUS.
3aBHUCUMOCTh YCKOPEHHs TeJa OT €ro MAacChl M CHJIbI, ACHUCTBYIOLIEH Ha
teno. CnoxeHne cuia. PaBeHCTBO M NIPOTHBONOJIOKHOCTH HANPABIEHUS CHUI
JEUCTBUS U MPOTUBOACHUCTBUS. 3aBUCUMOCTb CUJIbI YIPYTOCTH OT JieopMaliuu.
Cunbl Tpenus. HeBecomocts. PeaktuBHOE nBuxkeHue. [lepexon moreHnuanmbHOMU
SHEPrUM B KHHETHUYECKYIO U 00paTHO.
Jlabopamophvie pabomwi
N3mepenue yckopeHus Tena Ipu paBHOYCKOPEHHOM JBUKCHUU TEJIA;
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT BECA TEIIA;
CoxpaHeHrne MEXaHWYECKOW SHEPTUM MPU ABUKECHUU TEJIA MOJ JCUCTBUEM
CHUJI TSIKECTU U YIPYTOCTH.
Mexanuueckue konebanusi u 60J1Hbl
MexaHnueckue KoJIeOaHusl. KonebarenbHoe JBH)KCHUE.
["apmonnyeckue xonedanusa. CBoOOaHBIE MeXaHUUYECKHe Kojebanus. JInHeitHbie
MEXaHUYeCKue KosiebaTenbHble cuUcCTeMbl. [IpeBpailieHne JHEprum mpH
Kosie0aTesbHOM JBMKeHUH. CBOOOJHBIE 3aTyXalolMe MEXaHNUECKUE KOJIeOaHMs..
BbIHyX/I€HHbIE MEXaHUYECKUE KOIeOaHusl.
Yupyrue BoiiHbl. Ilonepeunslie U IPOAOJIbHBIE BOJHBI. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHUE MIIOCKOM Oeryuielt BoiaHbl. MHTepdepenuus BonH. [lonarue o
nudpakivy BOJTH. 3BYKOBBIC BOJHBI. Y JIBTPA3BYK U €r0 MIPUMEHEHUE.



Jlemoncmpayuu

CBoOO/IHbIE U BBIHYKJIEHHBIE MEXaHUUYECKHE KoJieOanus. Pe3oHaHc.

OOpazoBaHue U pacnpoCTpaHEHHE YIPYrux BoyH. YacToTa KojebaHuil u
BBICOTA TOHA 3BYKa.

Jlabopamophwvie pabomuwi

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUs ¢ TOMOIIBI0 MasiTHUKA

N3ydenue 3aBUCUMOCTH NIEpUOia KOJICOAHU HUTSHOTO (WU IPYKUHHOTO)
MasTHUKA OT JUIMHBI HUTH (MJIX MacChl Ipy3a).

OcHO8bl MONEKYNAPHOU DUUKU U MEPMOOUHAMUKU.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. MaeanbHblii ras.
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW Teopuu. Pasmepsl n Macca
MOJIEKYT U aToMoB. bpoyHoBckoe nBmxenue. Huddysus. Cunbl U 3HEprus
MEXMOJIEKYJIIPHOTO B3auMojeicTBUd. CTpoeHue ra3000pa3HbIX, KUIKUX H
TBepAbIX Teld. CKOPOCTH IBHKEHHUS MOJIEKYJ M UX H3MepeHue. MneanpHbii ras.
JlaBenne raza. OCHOBHOE YypAaBHEHHE MOJIEKYJSIPHO -KHHETHYECKOM TEOPUHU
razoB. TemmepaTypa u ee usMmepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIA HYIb
TeMneparypel.  TepMoauMHamMuyeckas  IIKajga  TeMIEpaTypbl.  YpaBHEHHUE
COCTOSIHUSA UJEaJIbHOIO rasa. MoirsipHas ra3oBas IIOCTOSIHHAs.

OcHOBbI TepMOnMHAMUKH. (OCHOBHBIE TIOHATHS U ONPEACICHUS.
BHyTpeHHss1 sHeprusi cucTeMbl. BHyTpeHHss 3Heprus uaeaibHoro rasa. Pabora u
TEIJIOTa Kak (OpMbl NEpelayd SHEpPruu. [ermnoeMKOCTb. Y AelibHas
TEIJIOEMKOCTb. ~ YpaBHeHME  TeruioBoro  Oamanca.  llepBoe  Hauano
TepMOJIUHAMHKHU. AarabaTtHbeii ipouiecc. [IpuHIun AecTBUS TEMIOBOM MAIIIUHBI.
KII TEIIOBOIO JIBATATEJIS. Bropoe HAy4yaJio TEPMOJIUHAMUKH.
TepMmonnHaMuueckas IMIKajga TeMmieparyp. XOJIOAWIbHBIE MAIlUHBL. TerioBbIe
nsurarenud. OxpaHa mpupo/ibl.

CgorictBa napoB. Mcnapenue u koHaeHcauus. HacelmeHHslid nap u ero
cBOICTBA. AOCONIOTHAsE M OTHOCHUTEIbHAs BJIAXKHOCTh BO3JyXa. TOYKa POCHI.
Kunenwne. 3aBUCHMOCTb TEMIIEPATYPBI KUIIEHUA OT AaBiieHus. [leperpeTsiii nap u
€r0 UCII0JIb30BAaHNE B TEXHHUKE.

CoiicTBa  KUAKOCTEW. XapaKTEepUCTHUKA  KUAKOTO  COCTOSIHUS
BeniecTBa. [IOBEPXHOCTHBIN CIIOM JKMAKOCTH. DHEPTHS MOBEPXHOCTHOIO CIIOS.
SIBNeHMs HA TPAHMIIE )KUAKOCTHU C TBEPbIM TeaoM. KanuiisipHble sSIBICHHUS.

CBoiicTBa TBEpPIBIX TeN. XapaKTEpUCTHKAa TBEPAOTO COCTOSIHUSA
BEIIECTBA. YIPYyTrHe CBOWMCTBa TBEPAbIX Tel. 3akoH ['yka. MexaHudeckue
CBOMCTBA TBEPIBIX TeJ. TEmIOBOE PACUIUPEHUE TBEPABIX TEJN U KUIKOCTEH.
[1naBieHre U KpUCTATUIU3ALIUS.

Jlemoncmpayuu
JIBrxenue OpoyHoBCckuX dactuil. uddy3us.



N3meHeHne naBiieHUs ra3a ¢ U3MEHEHUEM TEMIEPATyPhbl IPU MOCTOSIHHOM
obbeme. M3oTepMuueckuit 1 M300apHbIN MTPOIIECCHI.

N3meHeHnue BHYTpEeHHEN SHEPTUU Tell MPU COBEpUICHUU paboThl. Mojaenu
TEIUIOBBIX JIBUTATENEH.

Kurnienue BosibI pyu NOHMKEHHOM JAaBiieHUU. [IcuxpomeTp u rurpomerp.

SIBiIeHMST TOBEPXHOCTHOTO HATSKEHHS W cMmaduBaHus. Kpucramiel,
aMop(HBIC BELIECTBA, KUIKOKPUCTATUIMYECKUE Tela.

Jlabopamophwvie pabomuwi

[IpoBepka 3aBUCUMOCTH MEXKIYy OOBEMOM, HaBICHUEM, M TEMIIEpaTypoi
JUISl JAHHOM Macchl rasa.

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH IPY TOMOIIY TEPMOMETpPA

Ilpaxkmuueckue 3anamus

Pacder makpo M MHUKpOIIapaMeTpOB IO CPEACTBAM CTATUCTUYECKOTO
METOJA.

Pemenue 3amau no reme: « OCHOBBI TEPMOJIUHAMUKH. )

dnexmpoounamuxa

DIIEKTPUYECKOE MOJIE. DIEKTPUUECKUE 3apAibl. 3aKOH COXPAHEHUS 3apAa.
3akon Kynona. Dnektpuueckoe nojie. HanpssKeHHOCTh 3JIEKTPHUYECKOTO MOJIS.
[Ipunun cynepno3unuu  noJjieid. PaboTa cuin 30€KTpOCTATUYECKOTO  IMOJIS.
[Torennuan. Pa3HOCTh MOTEHIIMATOB. DKBUMOTCHIUAIBHBIE MOBEPXHOCTU. CBSA3b
MEXKy HAIPSHKEHHOCTBI0 M PA3HOCTBIO IOTEHIMATIOB JJIEKTPUYECKOTO TIOJIA.
Jvanextpukn B dnekrpudeckoM  noge.  [lomApusanms — AUANIEKTPUKOB.
[IpoBogHukun B  snekTpudueckoM mnoje.  Konpencaropel.  CoenuHeHue
KOHJICHCATOPOB B OaTapero. DHeprusi 3apsHKEHHOTO KOHJEHCATopa. JHEprus
AIIEKTPUYECKOTO TIOJIA.

3aKOHBI TOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U
MOAACP/KAHUS DJIEKTPUUECKOTO TOKa. CHila TOKa M TUIOTHOCTh TOKa. 3akoH OMa
st yuactka nenu 6e3 9J[C. 3aBUCHUMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHUS OT
MaTepuaa, JJIUHbI U TUIOIIAIA MOTIEPEYHOI0 CEUEHUS MPOBOJHUKA. 3aBUCUMOCTD
AIIEKTPUYECKOTO COITPOTHUBIICHUSA IIPOBOTHUKOB OT TEMITIEPATYPHL.
DJIeKTPOABIKYIIIAs CUJIa MCTOYHHMKA ToOKa. 3akoH OMa [Jis TOJIHOM IIeTH.
Coenunenne npoBOogHUKOB. COeAMHEHNE UCTOYHUKOB 3JIEKTPUUYECKON SHEPrUu B
Oarapero. 3akon [[xoyms—Jlenna. Pabora u MOUTHOCTH 3JIEKTPUYECKOTO TOKA.
TennoBoe aeicTBUE TOKA.

DNeKTpUYecKuid TOK B MNOMynpoBoAHMKax. CoOCTBEHHAs MPOBOJUMOCTH
MOJIyIPOBOJHUKOB. [101ynIpoBOIHUKOBBIE TPUOOPHI.

MaruntHoe mone. BekTop HHAYKIMM MarHuTHOro nmnois. Jlencrsue
MAarHMTHOTO TOJISI Ha NPSIMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3aKOH Ammepa.
B3anmoneiictBue TOKOB. MarHuTHBIM mOTOK. Pabora mo mepeMemneHuro



MPOBOJAHUKA C TOKOM B MarHuTHOM moje. JlelicTBUE MarHUTHOrO MOJs Ha
newkymuicss  3apsa. Cuna  Jlopenna. OrmpeneneHue  yAeNbHOTO — 3apsja.
Yckoputenu 3apsSKEHHBIX YaCTHLI.

DJIEKTpPOMarHuTHasE UHAYKIUSA. DJEKTPOMAarHuTHas MHAyKOus. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIMS. DHEPTUSI MATHUTHOTO MOJIS.

Jlemoncmpayuu

B3anmoneiictBue 3apsykeHHBIX Tell. 1IpOBONHUKH B 3JIEKTPUYECKOM IIOJIE.
Jwvanextpukun B dnektpuueckoM none. Konpencaropsl. TemioBoe nencTBue
AIEKTPUYECKOTO TOKA.

CoOcTBeHHass W TpUMECHasT  MPOBOAMMOCTh  MOJYMPOBOIHUKOB.
[TonynpoBogHuKoBbIM auoA. Tpansuctop. OnbeiT Opcrena. BzaumoneicTBue
MPOBOJAHUKOB ¢ TOKaMU. OTKIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.
DIIEKTPOJABUTATEND.

DIIEKTPOU3MEPUTEIIbHBIC PUOOPHL. DIEKTPOMArHUTHAS UHIYKIHS. OMBITHI
dapajes.

3aBucumocth IJ[C caMOMHAYKIHUHU OT CKOPOCTH W3MEHEHHS CHUJIbI TOKA U
WHIYKTUBHOCTHU ITPOBOAHUKA.

PaGoTa sanexkrporeneparopa. Tpancdopmarop.

Jlabopamophwvie pabomuwi

Onpenenenne JOJIC W BHYTPEHHETO  CONPOTUBIICHUS  MCTOYHHKA
HaIpsHKEHUS.

N3yuenue ycrpoiicTBa U paboThl TpaHchopmaTopa.

DnekmpomazHummusle KOI€OAHUA.

CBoOoaHbBIE 2JIEKTpOMarHuTHbBIE KojeOanus. llpeBpainenue >HEpruu B
KOJeOaTeIbHOM  KOHTYpE. 3aTyXarollue dJIEKTPOMAarHUTHBIE  KOjeOaHwUs.
['eHepaTop He3aTyXamIUX DJJICKTPOMArHUTHBIX KoJjieOaHU. BBIHYXIICHHBIC
anekTpuueckue kosebanusa. IlepemenHblii Tok. ['eHepaTtop MmepeMEeHHOTo TOKa.
EMKOCTHOE M MHIYKTUBHOE CONPOTHUBIICHUS NIEPEMEHHOIO TOKa. 3akoH OMa i
ANIEKTPUUYECKON I1IeMH TMEePEeMEHHOro Toka. PaboTa M MOIIHOCTH MEPEMEHHOIO
Toka. ['enepatopel ToOKa. Tpanchopmatopbl. TOKHM BBICOKOW HYaCTOTHI.
[Tonydyenue, nepeaaya U pacrpeiesieHue dJIEKTPOIHEPTUU.

DNEeKTPOMArHUTHBIE BOJHBI. DJEKTPOMArHUTHOE TM0JIE KaK OCOOBIM BHUJT
MaTepuu. OJIGKTpOMarHuTHbIe  BOJHBL.  Bubpartop I'epma.  OTKpBITHIMA
KoJiebaTenbHbli KOHTYp. M300petenue pamuo A.C. IlomoseiMm. IlonsiTue o
panunocBas3u. [[ppuMeHeHne 3IeKTPOMAarHUTHBIX BOJIH.

Jlemoncmpayuu

CBoOonHbIE AIEKTPOMArHUTHBIE KoJieOaHwusl. OcuunnorpamMmma
IIEpEMEHHOT0 TOKA. KOHIeHCaTOp B LIeNU NMEPEMEHHOTO TOKA.



Karymika WHAYKTUBHOCTM B LIENH MEPEMEHHOTO Toka. Pe3oHaHC B
MOCJENOBATENBHON  LENU TMEPEMEHHOTO ToKa. M3mydyenme wu  mpuem
AIEKTPOMArHUTHBIX BOJIH. PagnocBA3b.

Onmuka

[Tpupona ceera. CkOpoCTh pacpoOCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUS U
npenomiieHus ceeta. [lonHoe orpaxenune. JInnsel. ['na3 kak ontudeckas cucrema.
OnTuyeckre mpruodOpBHI.

BonnoBeie cBoiictBa cBeta. HMHrepdepenuus cBera. KorepeHTHOCTH
CBETOBBIX Jyuei. HMHTepdepeHunss B TOHKMX IUIeHKax. I[lomocekl paBHOM
tomuuHbl. Konbiia Helotona. HMcnonbp3oBanue WHTEpPEpEeHIIMH B HayKe H
TEXHHUKE. Hudpakuus cBera. Audpakuus Ha MIeId B NapaJUIeIbHBIX JTydaxX.
Hudpakmuonnas pemierka. [lonsitue o ronorpaduu. [omspuszamus monepeyHbIx
BOJIH. [lomsipuzanus ceera. [IBoitHoe nydenpenomiuenue. [lonspouast. Jucnepcus
ceera. Bunabl cnektpoB. Cnektpel ucnyckanus. CHEKTpel  TOTJIOLIEHUS.
VYasTpaduoneroBoe u wuHbpakpacHoe uzinydeHus. PeHTreHoBckue nyum. Hx
MPUPOJIa U CBOMCTBA.

Jlemoncmpayuu

3aKkOHbl OTpa)K€HHUsI W TMpelomieHus cBeTta. lloliHOe BHYTpeHHee
oTpaxeHue. OnTudeckue npudopsl.

WNurepdepennus ceera. Audpakuusa ceera. [lonspuzanus ceera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[lomyyenue cmekTpa ¢  [OMOIIBIO  JU(PPAKIMOHHOM  PEUIETKU.
CnexTpocKoIl.

Jlabopamophvie pabomwi

Onpenenenue mokaszaTess MPEeIOMIIEHUS CTEKIA.

Hab6nronenue natepdepennnu u qudpakiiuy CBeTa.

WN3mepenne  IIMHBI  CBETOBOM BOJHBI C MOMOIIBIO JTU(DPAKIHMOHHON
PELIETKH.

HaOnronenue CrjionHoro v JIMHEMYaToro CuekTpa.

Onemenmul K6AHMOBOU HU3UKU

KBanToBass onrtuka. KBanrtoBas rumore3a Ilmanka. ®@otoHbl. BHemHwuii
dboTornexrpuueckuit 3¢ dext. Buyrpennuii poroaddext. Turbl GoTos16MEHTOB.

®usuka aroma. Pa3zBuTHe  B3IJIS0B  HA  CTPOCHUE  BEIIECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CIEKTpax Bojoponaa. SnepHas MoOJelb aroma.
Onbitel  D.Pe3epdopna. Moxens aroma Bogopoaa no H.bopy. KsantoBbie
reHEPaTOpPHI.

®u3znka aroMHOro sAnupa. FEcTecTBeHHass paJAMOAKTUBHOCTb. 3aKOH
paaroakTUBHOTO pacmana. CrocoObl HAOMIOMACHHS W PETUCTPAlUU 3apsSKEHHBIX
gactull. Jddext BaBunoBa — Yepenkoa. Ctpoerune aromHoro sapa. edexr



MACChI, JHEPrusi CBA3M M YCTOMYMBOCTh ATOMHBIX sJE€p. SJI€pHBIE pEaKIUU.
HckyccTBeHHass paguoakTUBHOCTh. Jlenenue Tspkenbix sigep. llemnas spepHas
peakuusa. Ympasisiemas uenHas peakuusa. fAnepueiii  peakrop. I[lomydenue
paavOaKTUBHBIX HW30TONOB M WX MNPUMEHEHHE. bHOJornueckoe IerucTBUE
PaIMOaKTUBHBIX U3TyUYCHUI. DJIEMEHTAPHbBIC YACTHUIIBI.

Jlemoncmpayuu

dotorddexr.

JImHenWyaTble  CHEKTPBl  pa3lMYHBIX BewlecTB. M3mydeHume iasepa
(xBaHTOBOTO reHeparopa). CueTYUK HOHUBUPYIOUTUX U3ITYyUEHU .

Jlabopamophwvie pabomwi

N3yuenue TpeKoB 3apsyKEHHBIX YaCTHI] IO TOTOBBIM (hoTOrpadusiM.

MoaenupoBanue paJIMOAKTUBHOTO pacnaja.

Cneyuanvnas meopusi OMHOCUMETbHOCU

OCHOBBI ClielIMaIbHON TEOPUU OTHOCUTEIIBHOCTH.

Obobwarowue ceederus no ghuzuke

®duzuka — dyHAaMEHTaIbHAS HayKa O MIPUPOJIE.

EcrecTBeHHOHAy4HBIM METOJ IO3HAHUSA, €r0 BO3MOXHOCTH U TPAHMIIBI
MPUMEHUMOCTH. OKCIIEPUMEHT M TEOPUS B TMPOLECCE IO3HAHUS MPHUPOIBI.
MopnenupoBanue (QU3NYECKHX SIBIEHUM M MpoleccoB. Poib 3kcnepumeHTa U
TEOpUM B  TMpoOLEccCe TMO3HaHWUS  NpUpojbl. Du3nyeckas  BEJIUMYMUHA.
[Torpemnoctu n3mMepeHnii puznyeckux BeanuuH. Gusndeckue 3aKoHbI. [ paHuIlbl
MPUMEHUMOCTH (pu3nueckux 3akoHOB. [loHsiTHE O Qu3MUECKON KapTUHE MHpA.
3nauenne ¢uzuku npu ocBoeHun npodeccuit CIIO u cnenmansuocteit CIIO.
PuU3HUKa U HAYYHO-TEXHUYECKUI TTPOTPECC.



TEMATHUYECKOE ITJTAHUPOBAHUE

[Ipu  peanuzauum  coxaepxkaHusi  oOuieoOpa3oBaTeabHON  yueOHOM
TucuUIUIMHBL «Du3nkay crnenuanbHocTH 23.02.07. Texaudyeckoe 00CIyKuBaHUE
U PEMOHT JBHUTareied, CUCTEM U arperaroB aBTOMOOWIEH (TEeXHUYECKHM
npodwiib) MakcuMaibHas ydeOHas Harpy3ka oOydarommxcs cocTtaBisier-139
yaca, U3 HHMX ayauTopHas (00si3aTenbHas) Harpy3ka OOYyYaroIMXCs, BKJIKOYas
nabopaTtopHsie pabotel, — 139 gac;

Tematnueckuil 11aH

Buy yueGHol paboTh KonuuectBo
4acoB
Aynautopnsie 3aHsTusi. Copep:kanue 00ydeHust
Brenenue 2
Mexanuka 30
OCHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJIMHAMUKHI 24
DJIEKTPOIMHAMHUKA 63
DJIEMEHTHI KBAHTOBOM (hM3UKHU 16
CriennanibHasi TEOpHsi OTHOCUTEIBHOCTH 2
Oo6o06maronme cBeieHus o Gu3nKe 2
Htoro 139
IIpomesxcymounas ammecmayus 8 hopme 9K3AMeEHA
Bcero 139
Koncynpranms 6
DK3aMeH 6




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHO! JIEATEJIBHOCTH

CTYAEHTOB

Copepxanuie 00y4eHUs

XapakTepUCTHKA OCHOBHBIX BUJIOB JICSATEILHOCTH CTYJICHTOB
(Ha ypoBHE Y4EOHBIX NEHCTBHIA)

Mexanuka

OCHOBBI KHHEMATHKH.

[IpencraBneHne  MEXaHMYECKOIO  JBHXKEHUS  Tela  yPaBHEHUSIMU
3aBUCMUMOCTM  KOOPJIMHAT W  TPOEKIMEH CKOPOCTHU OT  BPEMEHH.
[IpencraBieHre MEXaHMYECKOTO JBIDKEHUSI Tela rpadukaMu 3aBUCUMOCTHU
KOOPJMHAT M MPOEKUUEH CKOPOCTH OT BPEMEHH. Onpenenenue
KOOpJIWHAT MPOUJEHHOTO MyTH, CKOPOCTH U YCKOPEHHS Tejia Mo rpadukam
3aBUCUMOCTH KOOPAMHAT M MPOEKUHUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue
KOOpPJMHAT MPOMAEHHOIO IYTH, CKOPOCTH U YCKOPEHHUS TEJa MO0 YPABHEHUSIM
3aBUCUMOCTH KOOPJMHAT U MPOECKUUN CKOPOCTH OT BPEMEHH.

IIpoBencHue CPaBHUTEIBHOTO aHanmsa PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JBUKEHUN. YKa3aHHWE HUCIIOJIb30BAHMS MOCTYNATEIbHOTO
Y BpalaTeJIbHOTO JIBIJKCHHH B TeXHHMKEe. [IpuoOperenue ombiTa paboThl B
IpYyIIIE C BBIIOJHEHUEM
Pa3IMYHBIX COLMAIBHBIX poJiel. Pa3paboTka BO3MOXKHOM CUCTEMBI JIEUCTBUI
Y KOHCTPYKIUU
JUISL SKCIIEPUMEHTAIBHOTO ONIPEAECICHUS KUHEMATUYECKUX BEJIUYMH.

[IpencraBnenne nHdopMaluy 0 BUIAX IBHKEHUS B BUE TaOJIHUIIBI

OCHOBBI TUHAMUKH.

[Tornmmanue cmbIicia Takux (U3MYECKHX MOJCNEH, KaKk MaTepualibHast
TOYKa, WHEpLHaJIbHAas CHUCTEMa OTCUeTa. N3mepenue maccel Tena
pasnmuuHbIMH  criocoOamu.  M3MepeHue  cui B3aUMOJCWMCTBUS — Tell.
Borunicnenne 3HaueHUs YCKOPEHHS Tel IO M3BECTHBIM 3HAYEHUSIM
JICWCTBYIOIIMX CHJI U MACC TEJL.

YMeHnue paznuuaTh CUITY TSKECTH U Bec Tena. OObsSCHEHUE U MIPUBEACHUE
MIPUMEPOB SBJICHUS HEBECOMOCTH. [I[pUMEHEHHE OCHOBHBIX IMOHSATHI, POPMYIT
Y 3aKOHOB IMHAMMKHU K PEHICHUIO 3a/1a4 .

3aKOHBI COXpPAHCHUSA B
MCXaHUKE

IIpuMeHeHHe 3aKOHAa COXPAaHEHUs WMIIyJIbCa [UIsl  BBIYUCIICHUSA
M3MEHEHUH CKOpOCTeH Tell MpH MX B3auMojJeicTBusX. M3mepenue padoThl
CHJI M U3MEHEHUE KUHETUYECKOM sHepruu Tena.  Brerancnenue paboTsl CUIl U
W3MEHEHUsI KUHETUYECKON SJHEPrUu
Tena. BprunciieHne NOTEHNAaIbHOM SHEPTUH TEJl B TPABUTALMOHHOM I10JI€.

OmnpeneneHye MOTEHUUAIBHOW 3HEPrUU yNpyro J1ehopMHUPOBAHHOTO
TeJla MO M3BECTHOM AedopMalMM M KECTKOCTH Tena. IIpuMeHeHue 3akoHa
COXpaHEHUs MEXAaHMYECKOW DHEPrMM IIPU  pacyerax  pe3yJbTaToB
B3aUMOJCUCTBUI TeJI TPABUTALMOHHBIMUA CWIAMM W CHJIAMHM YIPYTOCTH.
VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHMKH. YKa3aHue y4eOHBIX
JVICHUIIINH, IPU U3YYEHUH KOTOPBIX MCIOJIB3YIOTCS 3aKOHBI COXPAHEHHUS

Mexanuueckue
KOJIeOaHUS U BOJIHBL.

HccnenoBanue 3aBUCUMOCTH NepHoAa KojeOaHWH MaTeMaTHUYecKOro
MasiTHUKa OT €ro JUIMHBI, MacChl M aMIUIUTYIbl KosnebaHui. MccnenoBanue
3aBUCHMOCTH Tiepuoja KojeOaHui Tpy3a Ha MpY>KHHE OT €ro Macchl U
KECTKOCTHU NPYKUHBI. Bbruncienne nepuoja kojeOaHHM MaTeMaTHUYECKOTO
MasiTHUKAa IO W3BECTHOMY 3HA4YEHHMIO €ro JUIMHBI. BblumclieHue nepuona
KoleOaHUi Trpy3a Ha HPY)XKHUHE IO W3BECTHBIM 3HAYEHHSM €ro MacChl U
AKECTKOCTU NPYKXHHBI. BbIpaboTKa HaBBHIKOB BOCIIPUHUMATh, AHAJTU3UPOBATh,
nepepadaTbiBaTh M NPEIbSIBIATE HHPOPMALMI0O B  COOTBETCTBUU C
MIOCTABJIEHHBIMHU 3a/1a4aMH.

OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKU




MonekynsipHo-
KHHETHYECKOE
CTpOCHHE BEIECTBA.

BreimonHeHne  SKCHEpUMEHTOB,  CAyXalMX  JUIE  OOOCHOBaHHS
KMHETUYECKOM TEOpUM. MOJeKylaspHo-kuHetndeckod Tteopun (MKT).
Wneanvuplii ra3 Pemienue 3agad ¢ NpUMEHEHHEM OCHOBHOTO YpaBHEHHS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH Ia30B.

Omnpenenenve mnapaMeTpoB BelleCcTBA B Tra3000pa3HOM COCTOSHUM Ha
OCHOBAaHUM YpaBHEHHUS COCTOSIHMSI MJI€AIbHOIO Tasa. Omnpenenenue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH U MPOUCXOISIINX
mpouecco  mo rpadukam 3aBucumoctn p (T), V (T), p (V).
OkcnepumeHTanbHoe wuccienoanue 3apucumoctd p (T), V (T), p (V).
[IpencraBnenne B  BuAe TIpadUKOB  H30XOPHOTO, HM300apHOTO |
M30TEPMHUUYECKOTO MPOLECCOB. BrIuncienue cpeHeil KWHETHUYEeCKON SHEPruu
TEIUIOBOTO JBMXKEHMSI MOJIEKYJ 110 H3BECTHOM TEMIIEpAaType BEILECTBa.
Bricka3biBanue runores Ajs 00bsICHEHUs HaOII0aeMbIX SIBJICHHUM. YKa3zaHue
rpaHull IPUMEHUMOCTH MOJIENIN «UeaJbHbIN ra3» u 3akoHoB MKT.

OCHOBEI
TEPMOJIMHAMUKH.

W3MepeHune koiauyecTBa TEIUIOTHI B Ipoleccax Temsonepenayd. Pacuer
KOJIMYECTBA TEIJIOThl, HEOOXOMUMOTO JJsi OCYIIECTBICHUS 3aJaHHOTO
npolecca ¢ Teronepenadeid. Pacuer naMeHeHuss BHYTPEHHEH >Hepruu Tel,
paboThl ¥ MEPEeAaHHOTO KOJMYECTBA TEIJIOTHI C HCIIOJIB30BAaHHEM IEPBOTO
3aKOHa TepMOAMHAMUKU. Pacuer paboThl, COBEpLIEHHOM ra3om, 1o rpaduky
3aBucuMocTH p (V).

Beruucnenue paboThl raza, COBEpIICHHON MTPU U3MEHEHUU COCTOSHUSA I10
3amkHyTOMYy tukiny. Berancnenue KIIJ mpu coBepiiennu razom paboThl B
Iporeccax U3MEHEHHsI COCTOSIHUSA [0 3aMKHYTOMY IIMKITY.

OObscHEHHE MPUHLMIIOB JIEHCTBUS TEIUIOBBIX MaluH. JleMoHcTpauus
ponu (U3MKM B CO3AAHUU M COBEPIICHCTBOBAHUU TEIJIOBBIX JBHUIraTeseH.
W3noxxeHne CyTH HKOJIOTMUYECKHUX IIpobOsieM, OOYyCIOBIEHHBIX paboTOn
TEIUIOBBIX JABHUraTesei U MpeasioKeHUe IMyTH UX pelleHHs. YKa3aHue rpaHuIl
IPUMEHUMOCTH  3aKOHOB TEPMOAMHAMMKU. YMEHHME BECTH JMAJIOr,
BBICIYIIMBAaTh MHEHHUE OIIIOHEHTa, YYacTBOBATbh B JUCKYCCHUH, OTKPBITO
BBIpaXXaThb M OTCTaWBaTh CBOK TOYKY 3peHHS. YKa3zaHHE Y4eOHBIX
JIUCLUUIUIMH, TpPU M3YYEHUH KOTOPBIX MCIIOJB3YIOT Y4YeOHBbIM Marepuain
«OCHOBBI TEPMOJIUHAMKI

ArperarHble
COCTOSIHUS U (pa30BbIE
NIEPEXOJIBI.

N3mepenne BIaXHOCTH BO3AyXa. Pacyer KoiM4YecTBa TEIUIOTHI,
HE00XO0AUMOTrO ISl OCYIIECTBIICHHS ITPOLECcca IIEPEX0/1a BEIECTBA U3 OJHOTO
arperaTHOr0 COCTOSIHMSL B JApPYroe. OKCIEPUMEHTAIBHOE MCCIEN0BAHUE
TEIJIOBBIX CBOWMCTB BELIECTBA. IIpuBeneHne NpuUMEpOB KaNMILIPHBIX
SBJICHUH B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MeXaHWYECKHX CBOMCTB TBEpPIbIX Tel. IIpumeHeHue
($u3nYeCcKUX MOHATHH U 3aKOHOB B yueOHOM MaTtepuaie npo(eccuoHanbHOro
Xapakrepa.

Hcnonb3oBanue MHTepHeTa [uid Moucka HHPOpPMAaLUU O pa3paboTKax U
MIPUMEHEHUSIX COBPEMEHHBIX TBEPJBIX M aMOP(PHBIX MATEPHAJIOB .

QHGKTpOHI/IHaMI/IKa

DIIEKTPUYECKOE MOJIE

Brmamcnenue cun B33HMOJI€I7[CTBI/I$I TOYCUYHBIX JJICKTPHUYCCKHUX 3apsaa0B.
Brrunciienne HanpsyKEHHOCTH JJIEKTPUYECKOTO MOJISI OJHOIO U HECKOJIBKHUX
TOYCUYHBIX JJICKTPUYCCKHUX  3apsa10B. Brraucnenne II0OTEHIIKAaJ1a
AJIEKTPUYECKOIO I0JI OJHONO M HECKOJBKUX TOUYEYHBIX JIIEKTPUUYECKHUX
3apsn0B. M3MepeHnne pa3HOCTH MOTEHIINAJIOB.

N3Mepenne 3HEPTUM SJIEKTPUUYECKOTO OIS 3apsKEHHOTO KOHAEHCATOPa.

Brlunciienne  SHeEpruM  SJIEKTPUYECKOrO0  TOJISI  3apsHKEHHOTO
KOHJIEHCAaTopa.
Pazpabotka TJIaHa )il BO3MOYXHOU CXEMBI JIEUCTBUI




SKCIEPUMEHTAIIBHOTO  ONPEJECIECHUSI JJEKTPOEMKOCTH KOHAEHCaTopa H
JIUBJIEKTPUYECKON MPOHULIAEMOCTH BEILIECTBA.

[IpoBeneHne  CpaBHUTEIBHOIO  aHANM3a  IPABUTALMOHHOIO  H
3JIEKTPOCTATUYECKOTO MOJICH.

IMocTostHHEIN
ANEKTPUYECKUN TOK.

N3mepenne MoIHOCTH H3yeKTpuueckoro Ttoka. Mamepenme DJC wu
BHYTPEHHEI0 COIIPOTUBJIEHUS] UCTOYHUKA TOKA. BhIloJIHEHNE pacueToB CUIIbI
TOKa U HaNpsHKEHUM Ha ydacTKax sJekTpuueckux neneil. OObsicHeHuEe Ha
IIpUMepe JIEKTPUUECKON 1enu ¢ AByMs ncrtouHukamu Toka (91C), B kakoM
Cllydae UCTOYHUK SJIEKTPUUYECKOI 3Hepruu paboTaeT B pexkuMe reHeparTopa, a
B KAKOM — B PEKHUME IOTPEOUTE.

Onpenenenue  TeMIeparypbl  HUTH  HakaiauBaHus.  M3mepeHue
ANEKTPUYECKOTO 3apsna AJIEKTPOHA. Cusarue BOJIbTAMIIEPHOM
XapakTepuCTUKu  auona.  llpoBedeHwe  CpaBHUTENBHOTO  aHalU3a
II0JIYIIPOBOJIHUKOBBIX TUOJIOB U TPHUOJIOB.

Ucnonb3oBanue MHTepHeTa uisi moucka HHPOPMAIMU O MEPCHEKTUBAX
pa3BUTHS NTOJIYIPOBOIHUKOBON TEXHUKH.

DIIEKTPUUYECKUI TOK B
pa3JIMYHBIX CpeIax.

YcraHoBKka IPUYUHHO-CJICACTBCHHBIX CBsI3eH

OCHOBEI
IIEKTPOTUHAMUKH

W3mepeHne MHAYKIMM  MarHUTHOTO Mouid.  Belumcinenue — cui,
JEHCTBYIOIMX Ha MPOBOJHUK C TOKOM B MarHUTHOM I1oJie. Boruncnenue cui,
JEUCTBYIOIUX Ha 3JEKTPUYECKUH 3apsfl, ABMXKYLIUICS B MAarHUTHOM IIOJIE.
HccnenoBanue sBJIEHUN 53JIEKTPOMATHUTHOW HMHAYKLIUH, CAMOUHAYKLIHU.
Beruuciienue sHepruy MarHuTHOTO MOJISL.

OOspsicHeHHe TpUHIUNA JeHCTBUSA dnekTpoasuratens. OObsicHeHHE
IpUHLUIA necTBus reseparopa 3JIEKTPUUYECKOTO TOKa U
ANEKTPOU3MEPUTEIBHBIX NPUOOpoB. OOBSICHEHHE TPUHLIMIIA JEHCTBUS Macc-
crniekTporpaga, yCKOpUTeaeH 3apsyKeHHbIX YacTHILI. OOBbsicHeHHE poau
MarHMTHOTO 1MoJisi 3€MJIM B JKU3HM pAacTEHUM, >KUBOTHBIX, YEJIOBEKA.
[IpuBeneHue nNpuMepoB MPAKTHUECKOTO NMPUMEHEHHs] U3YyYEHHBIX SIBJICHUH,
3aKOHOB, MPUOOPOB, YCTPOMCTB.

IIpoBeneHne CpaBHUTENBHOIO aHAIW3a CBOMCTB 3JIEKTPOCTATHYECKOIO,
MarHMTHOTO ¥ BUXPEBOTO JEKTPUUECKUX MOJIEH.

OOBbsicHEeHME Ha MpUMepPEe MAarHUTHBIX SBJICHUH, MoueMy (PU3MKY MOMKHO
paccMaTpuBaTh KaK METaAUCIUILINHY.

DNeKTpOMarHUTHbHIE
KoJicOaHus

HaGnronenue ocnuuiorpaMM TIapMOHUYECKUX KojeOaHMH CHIIBI TOKa B
Lenu.

N3mepenue 21eKTpOEeMKOCTH KOHIeHcaTopa. M3Mepenne HHIyKTUBHOCTD
KaTyIIKH.

Hccnenosanue SBJICHUS INEKTPUUYECKOTO pe3oHaHca B
IIOCJIEI0BATEILHOM LEIH.

[IpoBenenune  aHajmoruM  MeXay  (QU3MYECKUMH  BEJIWYMHAMH,
XapaKTepU3yIOIUMHU MEXaHUUYECKYI0 U 3JIEKTPOMAarHUTHYIO KojeOaTelbHbIe
cucteMbl. PacueTr 3HaueHUN CUiBl TOKA M HAIPSDKEHHS Ha DJIEMEHTax LEenu
nepeMeHHoro Toka.  MccnegoBanue nmpuHIMIIA 1eHCTBUS TpaHchopmaropa.
HccnenoBanne npuHLMINA JEHCTBUS TI'EHEpaTopa IEPEMEHHOIO TOKa.
Ucnonp3oBanne WHTepHeTra M MoucKka HH(OpPMALUM O COBPEMEHHBIX
criocobax mnepenauu 3eKTpodHepruu.  OcyliecTBiIeHUE paguonepeaayn u
paauonpuema. VccnenoBanue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa. Pa3BuTHE IIEHHOCTHOTO OTHOIICHHUS K U3Y4aeMbIM Ha
ypokax ¢u3MKd OOBEKTaM M OCBaMBaeMbIM BHJAM  JESTEIbHOCTH.
OOpsicHeHHe  MPUHUMIHAIBHOTO  pa3iiyMsg  NPUPOJIBI  YOPYTUX H
ANIEKTPOMArHUTHBIX BOJH. M31ojkeHuWe CyTH HKOJIOTMYECKHX MpolseM,




CBA3aHHBIX C JJICKTPOMArHUTHBIMU KoJieOaHusIMH U BoJiHaMH. OOBSICHEHUE
POJIN SJICKTPOMAIrHUTHBIX BOJIH B COBPEMCHHBIX MCCICAOBAHUAX Bcenennoit

CBEeTOBBIE BOJIHEI

[TpuMeHeHHe Ha PaKTHKE 3aKOHOB OTPAXKEHUS U IPEIOMIICHUS CBETa IIpU
pemennu 3aaad. OmpeneneHue CHEKTPAIbHBIX TPAHHI] YyBCTBUTEIBHOCTH
YeJI0BEYECKOr'o Iiasa.

YMeHHne CTpouTh W300pakeHUs MPEIMETOB, JaBaeMble JiMH3aMu. Pacuer
paccTOsIHUA OT JIMH3BI 10 N300pakeHus npeaMera. Pacuer onTuueckoi cuisl
nuH3bL. M3Mepenue (QOKYyCHOTO pacCTOSHUS JIMH3BL. McmbplTaHue Mojenen
MHUKPOCKOIIA U TeJIeCcKoma

HaGnronenue sBneHuss WHTEPGEPEHIUH DIIEKTPOMArHUTHBIX — BOJIH.
HaGntonenue siBieHust Tudpakuuy 3J€KTPOMAarHUTHBIX BoJH. HabGmroneHue
SBJICHHUSI TOJSPU3ALMU AJIEKTPOMArHUTHBIX BOJH. M3MepeHue UIMHBI
CBETOBOM BOJIHBI IO pe3ysibTaTaM HaOJIOAEHUS SBJIEHUS HUHTep(EepeHLUH.
HaGmonenue  sBinenus audpakmum  cBeta. HaOmionenue — sBIeHUs
NOJSIpU3aLMU U Jucnepcun ceera. lloumck pasznuuuil W CXOACTBa MEXAy
TU(QPaKIMOHHBIM M JUCIEPCHOHHBIM criekTpamu. [IpuBeneHue nmpumepos
NOSIBJICHUs] B NPUPOAE M  HUCHOJIb30BAHUSA B  TEXHUKE SIBICHUHN
uHTephepeHIK, TUPpPaKIWK, TOMSPU3AUK W JUCIEPCHU  CBETa.
[lepeuncienre MeTOOB MO3HAHMS, KOTOPBIE MCIIOJIb30BaHbl MPU HU3YYEHUU
YKa3aHHBIX SIBJICHUN

DneMeHThl KBAaHTOBOU (pU3UKHU

KBanToBbIie cBOMCTBaA
CBeTa.

HabGmonenue ¢oroannekrpudeckoro 3ddekra. OOBsSCHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX MPEICTABICHHN. Pacyer MakcHMMalbHOM
KHHETUYECKOW DHEPTHH JJICKTPOHOB Tpu  (HoTOIMeKTpudeckoM 3 dekTe.
OmnpeneneHue pabOThl BBIXOJA JJCKTPOHA IO TpauKy 3aBUCHMOCTH
MaKCUMAaJIbHOW KHHETHYECKOW YHEPTUU (POTODIIEKTPOHOB OT YACTOTHI CBETA.
W3mepenune paboThl BBIXOA AJIEKTPOHA.

[lepeuncnenne npuOOPOB yCTAaHOBKHU, B KOTOPBIX IPUMEHSETCA
6e3uHeplMOHHOCTE GoTodddekra. OObICHEHNE KOPIYCKYISIPHO-BOJIHOBOTO
Jyan3Ma CBOWCTB ()OTOHOB.

OOBbsicHEeHME pOJM KBAaHTOBOM ONTHUKUM B PA3BUTUU COBPEMEHHOM
bu3uKy.

®duzuka aroma

HaGmtonenne nuHeiuaTbix crekTpoB. Pacder 4acTOTBI M JUIMHBI BOJIHBI
HCIyCKAaeMOIo CBE€Ta NpH IMEepexojJe aroMa BOJOpPOJa U3 OJHOTO
CTallMOHAPHOI'O COCTOSIHUS B IPYTOE.

OObsicHeHHEe TPOUCXOXKIEHHUS JIMHEHYATOro CIeKTpa aToMa BOAOpoaa U
pasnuuMs  JIMHENYaTbIX CIEKTPOB pa3IMuHBIX rasoB. lccienoBanue
JINHENYaTOTO CIEKTpa.

HccnenoBanre  mpuHOUna  paboThl  JIIOMMHECLEHTHOW  JIaMIIBL.
Habmtonenue u oObsicHEHHE NMPUHLMIIA JIEHCTBUS Jla3epa. [IpuBenenue
IIPUMEPOB MCMOJIb30BaHUS Jla3epa B COBPEMEHHOM HAayKe M TEXHUKE.
Ucnonp3oBanne HMHTepHeTa ans moucka HHPOpPMAIMM O MEpCleKTUBaX
IIPUMEHEHHUS J1a3epa

duznka aTOMHOTO
sapa

HabGmonenne  TpekoB  anmba-yactury B Kamepe — Bumbcona.
PerucrpupoBanue SAEepHBIX M3JIy4YeHHH C TMOMOIIbIO cueTdnka ['eiirepa.
Pacuer OHCPIUH CBA3U aTOMHBIX AACP.

Omnpenenenue 3apsijia © MacCOBOT'O YMCIIa aTOMHOIO S7[pa, BOZHUKAIOIIETO B

pe3yabTare pPagUOAaKTUBHOIO pacraja. Borunicnenue sHeprum,
0CBOOOXKJArOIIEHCs TPH PaJUOAaKTUBHOM pacnaze. OrnpeeneHue npoayKToB
SIIEPHOM  pEAKIUU. Bbruncnenue sHepruu, OCBOOOXAAIOIIEHCS MpH

ANepHbIX  peakuusax. I[loHuMaHuMe  NpeMMyIIECTB M HEJOCTATKOB
WCIIONB30BAHNUSI ATOMHOM DHEPrUM W HOHHU3UPYIOIIMX HW3JIYyYEeHUH B




IPOMBIIICHHOCTH, MeAuluHe. M3/105keHre CyTH SKOJIOTMYECKUX MpoliieM,
CBSI3aHHBIX C OHOJOTMYECKHUM JIEHCTBHEM pPaJUOAKTUBHBIX H3IYYCHUH.
IIpoBenenue knaccu(uKauy JIEMEHTAPHBIX YACTHUIl MO UX (PU3HMYECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BPEMEHU JKU3HU, CIIUHY U T.J1.).

[ToHnmMaHue LEHHOCTEH HAay4YHOTrO IO3HAHUS MHUpPAa HE BOOOIIE Ul
YeJI0BEUECTBA B LIEJIOM, a AJISL KaXA0ro 0O0YyYaroLerocs JHYHO, LIEHHOCTEH
OBJIa/ICHUS] METOJIOM HAY4YHOT'O ITO3HAHUA AJIS JOCTHXKEHUS ycrexa B J1I000M
BU/JIE IPAKTUYECKOH 1€ATENbHOCTH

CrenmanabHast TEOPpH OTHOCUTCIIBHOCTHU

OCHOBBI CITEIIHAIBHOMN
TEOpUH
OTHOCUTEJIBHOCTHU

Beisicautes cyts CTO, mnocrymaroB u cneacrsuii u3 CTO, dopmybr
PENATUBUCTCKONM  JJMHBI, MacChl, BPEMEHM, HMIIYJIbCa, DHEPIUH,
PENATUBUCTCKOIO 3aKOHA CII0KEHUSI CKOPOCTEN

O0o0maromnye cBeneHus

1o hU3HKe

CrtpoeHue u pa3BUTHE
Bcenennoi

YMeHusl TOCTAaHOBKH IIEJIeH ACSITeNTbHOCTH, TUIAHUPOBAHMSI COOCTBEHHOU
NESATEIIBHOCTH  JUIsl  JOCTHKEHUS IIOCTaBJICHHBIX LEJeH, IpeABUICHUA
BO3MOJKHBIX DPE3YJIbTATOB ATUX JCHCTBUN, OPraHU3allMd CaMOKOHTPOJISA H
OLICHKH IIOJIy4YEHHBIX PE3YJIbTaTOB. Pa3Butue cnocoGHOCTH SICHO U TOYHO
u3JlaraTb CBOM MBICIH, JIOTMYECKM OOOCHOBBIBATH CBOIO TOYKY 3pEHUS,
BOCIIPUHMMATh U aHAJIU3UPOBAaTh MHEHHs COOECeHUKOB, MPHU3HABAs IPABO
Jpyroro 4ejoBeka Ha wHoe MHeHue. [IpousBeneHne m3mepeHust GU3NIECKUX
BEJIMYMH U OLIEHKA IPAHULIBI IOIPEIIHOCTEN U3MEPEHUH.

IIpencraBnenue TrpaHunbl NOTPEHIHOCTEH HM3MEPEHUH IPH IOCTPOCHUH
rpaduKoB.

YMeHHne BBICKa3bIBaTh THIOTE3Bl Ui  OOBSCHEHHS HAOII0JaeMbIX
SIBJICHUH.

YMeHue npeiaratb MOACIH SBJICHUM. YKa3aHWe IpaHul IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. 370KeHHE OCHOBHBIX I10JIOKEHUH COBPEMEHHOM
Hay4YHOW KapTuHbel Mmupa. [IpuBeneHue npumepoB BIUSHUS OTKPBITUM B
¢u3uke Ha Tporpecc B TEXHMKE U TEXHOJIOTMH IPOU3BOJCTBA.
Vcnonp3oBanue MHTEpHETA U1 IOMCKA HHPOPMALIUH.




YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECITEYEHUE ITPOT'PAMMbBI YUEBHOM JTUCLMITINHBI « PM3UKA»
Peanuzanus nporpaMMbl Y4eOHOW AUCIUIUIMHBI TPeOyeT HaIu4usi y4eOHOIro
kaOuHera Pusuky; nadboparopun OUMKHU.

Obopyoosarue yuebH020 Kabunema:
- IOCA/I0YHBIE MECTA MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabouee MecTo IpernoIaBaTelIs;

-JI0CKa,
- OKpaH,
-CTeny; 6€30MMacHOCTH U OXpaHbl TPY/a,
- [Inakater:
v’ nepuomnueckas cuctema [I.M1.Menneneesa;
v' IlIkana 3JIeKTPOMarHUTHBIX BOJIH;
v Cxema ruaposnekrpocranimn; Kapra 3Be3nnoro Heba ; Tpancdopmarop;
v" IlpucTaBKu 11 00pa3oBaHUs JECATUYHBIX, KPATHBIX U JOJBHBIX €IUHHII;
v Mexanuka/3akoH coxpanenus/Pabora CUIIbL.;
v' Monekynspaas  ¢usuka/MoneKyispHo-KuHeTnueckas  teopus/Ilkana
TEMIEPATYP;
v Mexannka/KnnemaTnka MAaTEpUATBHOU Touku/B3anMocBs3b
BpalIaTeIbHOTO U KOJIEOATEIbHOTO JBUKEHUSL. ;
v' MonekynspHas (usuka/MexaHu4ecKue M 3BYKOBBIC BOJHBI /IIpomosbHbIe
BOJIHBI.
v' MexaHuka, MOJIEKYJIsIpHas busnka/DyHaaMeHTaIbHBIC
KOHCTaHThI/PU3NYECKHe BEJIMUNHBI.;
v’ DnexrpoauHamuka/CHiisl BJIEKTPOMArHUuTHOT O
B3aumoeiicTBus/HarmpsixkeHHOCTh 3JIEKTPOCTATUYECKOTO T0JIA. ;
MounekynspHas ¢usuka/TBepaoe teno/Kpucrammmueckue Tena.;

BBenenne/®@u3znka B TO3HAHWM BEIIECTBAa, IOJIS, MPOCTPAHCTBA U
BpeMeHu/CTtpoenue aroma.; MonekyisipHas (usuka/Tepmogunamuka/Llukin
Kapmno.;

Monekynsipuas (usuka/MonekymsipHas CTpPyKTypa BellecTBa/ArperatHbie
COCTOSIHHS BEILIECTBA.;

OnexTpoAMHaAMHUKa/ DHEprus AIEKTPOMAarHUTHOTO B3aUMOJICUCTBUS
HEMOABMKHBIX 3apsa0B/ ek TpuKku u MIPOBOJHUKH B
AJIEKTPOCTATUYECKOM TIOJIE

Mexanuka//lnnamuka MarepuaibHOW TOUKW/BTopoit 3akoH HbloToOHa;
/PenstuBucTckas MexaHukKa/CKOpOCTh CBETa- MaKCHUMallbHasi CKOPOCTh
pacnpoCTpaHEHUs! B3aUMOJIEHCTBHS.



v' Mexanuka//lunamMuka MEePUOINYECKOTO JBMKEeHUS/[IlnHaMUKa CBOOOTHBIX
Kojiebanuii.  MouekynsapHas — pusuka/CxmKeHre  Tapa IMpH  ero
U30TEPMUYECKOM CrkaThH/XKUAKOCTH U map.

- CTOJI JIEMOHCTPAIIMOHHBIH |

Texnuueckue cpedcmea 0OyueHUsL.

-  KOMITBIOTEp C  JIMIICH3WOHHBIM  TPOTPAMMHBIM  OOECIieueHHeM |
MYJIbTUMEIUAPOEKTOP;

- MPE3EHTAILNH K ypOKaM

Obopyoosanue 1abopamopuu u paboyux mecm 1adopamopu:
O6opynoBanue 1Mo TeMaM Kypca GU3NKu
«OCHOBBI DJIEKTPOCTATHUKMU .»
1.2nextpockor;

2.MasITHHUK ANEKTPOCTATUYECKUM;

3.O00HUTOBAY ITAJIOYKA;

4.CtekIsaHHas MajJouKa;

5.JlepeBsiHHAsA MAJIOYKA;

6.110epcTh.;

«OCHOBBI JIEKTPOAMHAMUKMU .»

1.Peocrart.;

2.IloxncraBka;

3.KonneHncaropHble Oatapeu;

4.I'eHepaTop BHICOKOBOJIbTHBIN IIKOJBbHBINA CIIEKTP-1;
S.Karyuiku HHAYKTUBHOCTHY;

6.Tpancdopmarop.;

7. Tepmomnapa,;

8. TepmomeTp Ha CONMPOTUBJICHUH;

9.Pe3ucropsr;

10.Maraut 1yroo0pasHblid;

11.MarnuTtHas cTpenka;

12.MarauTsl OJI0COBBIC;

13.Ha6op MarHuTOB KepaMUYECKUX HMK(xosnb1ieBbie MarHuTa
nraMeTpoM:35Mm;25Mm;20MMm; 1 Smm; 10mMm;)
« OITTHUKA.»

1. Tpy6ku cniektpanbubie TCY (yueOHbie);
2.Conneunas Oatapes;

3.1Ipu3Mbl IPSAMOTO 3pEHUS;
4.CnexTpoCKoIL;

5.3epkaio;

6.Ilpu3ma cTexiIsiHHAs MPSIMOYTOJIbHAS,



7.11pu3Ma CTEKISIHHAS - TpaIlleLleBUAHASA;
8.IIpu3ma cTeknsiHHasA TPEyroJibHas;
9.Habop wur;
10.ITpu3zma ABOAKOBOTHYTASI;
11.1Ipu3ma cTekIsiHHAs JBOSKO BBITYKJIas;
12.IIpr3ma cTeknsiHHAsA MOJTyKPYTJas;
13.1Ipn3ma cTrekisiHHas Kpyrias;
14.Okpasn;
15. qudpakimonHas pelierka;
16./lepxatens;
17.11puGop st neMoHcTpanuu kosenr HerotoHa,
18.11ens;
« MOJIEKVYJISAPHASA ®U3UKA U TEITJIOTA.»
1.Monenu aToMOB JJ1s1 COCTABIICHHS MOJIEKY T,
2.Mojenb KpUCTAINIMUECKOM PElIeTKU rpaduTa;
3.MoJienb KpUCTAIUIMYECKOMN PEIIETKHU KEIE3a;
4 Monenu kpuctamummaeckoit pemerku NaCl;
S.bapomeTtp-anepoun;
6.Mopenp nBUraresss BHyTPEHHETO CTOPAHUS;
7.I'urpoMeTp NCUXpOMETPUYECKU;
8.Men3ypku;
9.11ITaHreHUUpKYJIb;
10.MasTHuK;
11.ITpubop nsst MpOBEPKH Ta30BBIX 3aKOHOB;
12.ManomeTp 00pa3IoBbIif;
13.Mopenbs napoBOil MalIUHBI.
14.1a00p rUps;
15.Habop nsis Habro1eHUSI TOBEPXHOCTHOTO HATSKEHUS KUKOCTEH;
16.Habop Ten (amoMuHui, 1epeBO,Meb..).;
17.Crakan
18.Beck1 yuebHbIe;
19..JlaGoparopHas mmocya.
20.TepmomeTtp 66*100;
21./IlnHamMOMeETpBIL;
22 IlraTus;
«ACTPOHOMMU S »

1.Mogenn HeGecHO chepsl;
2.Mopenb 17151 OTIpeICIICHHsI YTIIOBOTO PACCTOSIHUS 3BE31.
JIureparypa:



[".N.Ps6oBanos,H.P.Jlanumesa,B.A.KypuaToB «COopHUK JTUATAKTHYECKUX

3aJlaHui 1o pu3MKe: yueOHOe mocodue NIl TEXHUKYMOB»-M.Boicul. k.

Hngpopmayuonnoe obecneuenue ooyuerus

s cmyoenmos

Jmumpuesa B.@.Duznka nis npodeccruii U CIEUaTbHOCTEH TEXHUUECKOTO
nporIIst: y4eOHUKIST  00pa30BaTENbHBIX  YUPESKISHUH  cpeld.  Tpod.
obpazoBanus. — M., 2014.

JImumpuesa B.®@.Oduznka njis npodeccuii U CrenuaibHOCTEH TEXHUUECKOTO
npoduiia.Coop-HUK  3amad: ydeb. mocobue g 00pa3oBaTEIbHBIX
yupexJieHuil cpen. npod. oodpazoanus. — M., 2014.

Jmumpuesa  B.®., Bacumves JIL.HU.®uzuka g npodeccuit  u
cnenuanbHocTe Texuuueckoronpoduis. KontposibHble MaTepuansl: yueo.
nmocoous Il yupexaeHuid cpen. mpod. obpaszoanus / B.®.JImutpuena,
JI..BacuneeB. — M., 2014.

JImumpuesa B.@.Ouzuka 1 npodeccuil u CrenuaibHOCTEH TEXHUUECKOTO
npoduis.Jlabopa-TopHBI TPaKTUKyM: y4yed. MOCOOMsS IS yUPEKICHUM
cpea. mnpod. oOpazoanust / B.®D.JImutpuera, A.B. Kopxyes, O.B.
Myprazuna. — M., 2015.

Jmumpuesa B.@.Duzuka nis npodeccuil U CeruanbHOCTeH TEXHUYECKOTO
npoUISA:INEKTPOH-HBIA y4e0.-METO/1. KOMILIEKC JUisi 00pa3oBaTEIbHBIX
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

JImumpuesa B.®.Ouzuka 1 npodeccuil ¥ CrenuaibHOCTEH TEXHUUECKOTO
npouIIsL:3NIeK-TPOHHOE y4eOHOe u3/laHue (MHTEPAKTUBHOE JJIEKTPOHHOE
NPUIOKEHUE) JUI  00pa30oBaTENIbHBIX  YUpPeXKACHUH  cpen.  mpod.
obpazoBanus. — M., 2014.

Kacvanos B.A.NnmoctpupoBannblii aTiac o ¢gusuke: 10kmacc.—M., 2010.
Kacwvanos B.A.nnmoctpupoBanHblit aTiac no ¢usuke: 11kmacc. —M., 2010.
Tpoghumosa T.U., Dupcos A.B.Ouszuka nns npodeccuit U crenuaibHOCTEH

TEXHUYECKOTO MECTECTBEHHO-HayuyHOTO npoduiieii: COopHUK 3amad. — M.,
2013.
Tpoghumosa T.H., Dupcos A.B.Ouszuka nns npodeccuil U cnenuasbHOCTEH
TEXHUYECKOTO MECTECTBEHHO-HAYyYyHOTO npoduiieii: Pemenus 3amau. — M.,
2015.

Tpogumosa T.U., Dupcos A.B.Pusuka.CripaBounuk. —M., 2010.

Dupcos A.B.Ouzuka s npodeccuil U CrenuaibHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HayuyHoronpodwmieit:  yueOHMK i oOpa3oBaTeIbHBIX
yapexaeHuit cpen. mpod. oopazosanus / mox pen. T.U. Tpodumonoit. — M.,
2014.



s npenoodasamernei

Konctutynuss  Poccuiickoit ~ @enepanuu  (MpuHATA  BCEHAPOIHBIM
rojjocoBannemM  12.12.1993) (¢ yderoM  TIOMpPAaBOK, BHECEHHBIX
dbenepaTbHBIMU KOHCTUTYIIMOHHBIMU 3aKoHaM# PD o mompaBkax
Koucturyuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-OK3) // C3
P®. — 2009. — Cr. 445.

®enepanbubiii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX
3akoHOB OT (07.05.2013 99-®3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 84-d3, ot
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ m3M., BHECEHHBIMU
®enepanbubiM 3aKk0HOM OT 04.06.2014 Ne 145-®d3) «O6 obpazoBaHuu B
Poccuiickon @enepauum.

[Ipukaz MuHnuctepctBa oOpa3zoBanus u Hayku P® «OO0 yTBepKaeHUU
(denepaibHOro rocyJapCcTBEHHOTO 00pa30BaTENIbHOIO CTAaHJApTa CPEIHEro
(momHoro) ooOmero oOpa3zoBaHus» (3apeructpupoBad B MuHiocre PO
07.06.2012 Ne 24480).

[Ipukaz Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MmeHenuii B Ilpukaz MunuctepctBa oOpazoBanusi U Hayku Poccuiickoit
Oeneparuun ot 17.05.2012 Ne 413 “O0 yrBepxk-aeHuu (peaepanbHOro
rOCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAApTa CPEeIHEro (MOJHOTO)
o0111ero oOpa3oBaHus’ ».

[Tucbmo [lemapTameHTa TOCYAapCTBEHHOW MOJIUTUKHU B cepe MOATOTOBKU
pabounx kaapoB u IO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1O OpraHu3allid TOJIy4e-HHS  CpPeJHEero  OoOIIero
oOpa3oBaHus B Mpeenax OCBOEHUS 00pa30BaTENbHBIX MPOTPaMM CPEIAHETO
npodecCUOHAILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0011Ier0 00pa3oBaHUs
C yueToM TpeOoBaHMil (enepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB W TIOJIy4aeMOWl MPOPECCUU WM CHCIHAIBHOCTH CPEIHETO
poeCcCHOHATIEHOTO 00pa30BaAHUS.

Humepnem- pecypcoi

www.fcior.edu.ru (DenepanbHBIHA IICHTP UH(POPMAITMOHHO-
oOpa3oBaTelbHBIX pecypcoB). Wwww.dic.academic.ru (Axagemuk. CiioBapu
Y DHIIUKJIOTICINHN ).

www.booksgid.com (BooksGid. DeKTpOHHAs oubnmoTeka).
www.globalteka.ru (I'mobGanrexka. I'nmobGanpHas OMONMMOTEKA HAYYHBIX
pecypcoB).  www.window.edu.ru  (EamHOe  OKHO  jJocTyma K
oOpa3oBarelbHbIM  pecypcam). WWW.St-books.ru  (JIyumass  yueOnas
JUTEpaTypa).



www.school.edu.ru (Poccuiickuii 00pa3oBaTenbHbIi MopTal. J{OCTYyIHOCTS,
Ka4uecTBO, 3P(HEeK-TUBHOCTH).

www.ru/book (OnexTpoHHAs OoubMoTeuHast CHCTEMA).
www.alleng.ru/edu/phys.htm (Oo6pa3oBatenbubie pecypcsl MHTepHETAa —
duzuka).

www.school-collection.edu.ru (Emunas KOJUIEKLIUS U POBHIX
00pa3oBaTeIbHBIX pPECYpCoB). https//fiz.1september.ru (yueOHo-
MeTonuueckas razera «dusukay).

www.n-t.ru/nl/fz (HoGenerckue JaypeaTsl 1o buzuke).
www.nuclphys.sinp.msu.ru (Anepuas ¢busuka B MuTepHerte).
www.college.ru/fizika (IToxroroBka k EI'D).

www.kvant.mccme.ru  (Hay4HO-TIONYJISIPHBIH  (DU3UKO-MAaTEeMaTHUCCKHUI
xypHai «KBaHT»).

yos.ru/natural-sciences/html (ectecTBeHHO-HAYYHBIH KYPHA IS MOJIOICKH
«I1yTh HaAyKy»).

BJ'IGKTpOHHO-06p330BaT€JIBHI)Ie PECYPCHI:

®dusuka a8 npodeccuil U CleUUaIbHOCTEH TEXHUYECKOro MpOQuIIs.
OYMK (nokaneHas Bepcus), Imutpuesa B.®., 2015

®uzuka 18 npodeccuidi M CHEUUANbHOCTEH TEXHUYECKOro MpoQuUIIs.
OnextpoHHsiid popmat, mutpuesa B.D., 2018



