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PabGouass mporpamma yueOHOU mucturumnabl [1J1.03. ®Pusmka
pa3paboTtana Ha ocHOBe DeepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJIapTa CPEAHET0 MPO(PECCHOHANBHOTO 00pa3oBaHMUS MO CIEUUAILHOCTH
11.02.01 PaguoanmapatocTpoeHue, yTBEPKACHHOTO NpUKa3oM MHUHUCTEPCTBA
obpazoBanuss u Hayku P® ot 14 mas 2014 r. N 521, denepanbHOro
rocyJapCTBEHHOTO  00pa30BaTENbHOIO  CTAaHJAapTa  CpPEAHEro  OOIIero
o0pa3oBaHusl, yTBEP>KIEHHOTO NMPUKa3oM MUHHUCTEPCTBAa 00pa30BaHus U HAYKU
P® ot 17 mas 2012 1. Ne 413 (c u3BMEHEHUSAMH U JIOTIOJTHEHUSIMH OT 29 nexadps
2014 r., 31 nexabpss 2015 r., 29 wutons 2017 r.), mpuMepHON OCHOBHOM
o0pa3oBaTenpHON MPOrPaMMBbI CPEHETO 00IIero oOpa3oBaHUs, OJ0OPEHHOM
penieHreM QenepaibHOT0 y4eOHO-METOAUMYECKOTO OOBETUHEHHS TT0 00IIEMY
oOpa3oBaHuio, TpoTokod oT 28 wuioHa 2016 1. No 2/16-3, mpumepHO#
porpaMMbl  0011e00pa3oBaTeIbHON y4eOHOM AUCHMIUIUHBI «Du3uka» s
npodecCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alfii, PEKOMEHJOBAaHHON
®enepanbHbIM rOCYAapCTBEHHBIM aBTOHOMHBIM YUpexXAeHUEM «DenepanbHbIi
MHCTUTYT pa3BUTHUs oOpa3zoBaHus», 2015 r.

Opranuzanusi-pazpadoturk: ['BIIOY MO «Ceprnyx0oBCKUM KOJIEIE»

Pa3zpaboTuuk:
CoxkosioBa Mapuna AHaroiibeBHa |, npenoaasarens [ BIIOY MO

«CepnyX0OBCKUN KOJUIIEIK))




Conepxanue
[TosicHuTenbHas 3anucka
OO6mas xapakTepucTuka yueOHoN AUCHUIUIUHBI «Du3ukay
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[MTOACHUTEJIBHAA 3AIINCKA
[Tporpamma o6meobpazoBatenbHoi yueoHou quctumuinabl [1/1.03 «®Dusuka» (6a30BbIii
ypoBeHb )npeaHazHadeHa s uzydeHus pusuku B [[BIIOY MO «CepryXxoBCKHA KOJIISIK»
[Iporpamma pa3paboTana Ha ocHOBe TpeOoBanmii DenepaabHOr0 TOCYAapCTBEHHOTO

00pa30BaTeNbHOTO CTaHIapPTa CPEAHETO MPOPECCUOHATBHOIO 00pa30BaHUS [Tl CIEMATBHOCTH
11.02.01 «PagnoanmapaTrocTpoeHrue» U IPUMEPHON MPOrpaMMbl 001Ie00pa3oBaTeIbHON YueOHOM
TUCHUIUIMHBL «Du3KKay, peKoOMeHI0BaHHOW DenepalbHBIM TOCYAapCTBEHHBIM aBTOHOMHBIM
yupexenueM «DenepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHUS.

Copepxanue nporpamMmbl «Pu3nKa» HaIpPaBIE€HO HA JOCTHKEHUE CIIEIYIOIINX LEIeH:

® OCBOCHHE 3HaHMU O (PyHIAMEHTANbHBIX (PU3MUECKUX 3aKOHAX M MPUHIUIAX, JICHKALIUX B
OCHOBE COBPEMEHHOH (U3NYECKOM KapTUHBI MHpa; Hauboiee BaKHBIX OTKPHITHUSX B
obOmact (U3KMKM, OKa3aBUIMX OMNpEACTAIONIee BIUSHUE HAa pPa3BUTUE TEXHUKU U
TEXHOJIOTMH; METOAAX HAYYHOTO [T0O3HAHUS IIPUPOIBL;

® OBJAJCHHWE YMEHHSIMHU NPOBOJUTH HAOIIOAEHUS, IUJJAHUPOBATH U BBINOJHATH
SKCIIEPUMEHTHI, BBIJIBUTaTh TUIOTE3bl U CTPOUTH MOJENH, MPUMEHSTHh IOJTYYCHHbBIE
3HaHUS M0 (pu3mKe i1 OOBSICHEHUS Pa3HOOOPa3HBIX (DM3MYECKHUX SIBICHUH W CBOMCTB
BELIECTB; MMPAKTUYECKU MCIIONb30BaTh (PU3MUECKHE 3HAHUSA; OLICHUBATh JTOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOH HH(OpMAIIHH;

® pa3BUTHE [103HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpOLIECCe MPUOOPETEHNS 3HAHUK U YMEHHHU 10 (DU3HKE C MCIIOJIb30BAaHHEM Pa3IHIHBIX
MCTOYHHUKOB HH(OPMAIIUH ¥ COBPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHA;

e BocHuUTaHUE yOeXKIEHHOCTH B BO3MOKHOCTH MIO3HAHUSI 3AKOHOB IPUPO/IbL, UCIIOJIBb30BAHUS
JOCTIDKEHUH (pr3uku Ha O1aro pa3BUTHS YEIOBEYESCKON IMBHIIM3AIMH; HEOOXOIUMOCTH
COTPYJHMYECTBA B IIPOLIECCE COBMECTHOI'O BBINOJHEHHUS 3aJa4, YBaXUTEJIbHOIO
OTHOIIEHHSI K MHEHHIO OIMOHEHTa MpPHU OOCYXKIEHHH MPOOJIEeM €CTECTBEHHOHAYYHOTO
COJIEp’KaHusl; TOTOBHOCTH K MOPAJIbHO-3TUYECKOW OIIEHKE HCIOJIb30BAaHUS HayYHBIX
JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPY>KaOIIEH CPE/bl;

® UCHOJb30BaHUE NMPUOOPETEHHBIX 3HAHUN W YMEHUH Ui pelleHHs MPaKTHUECKUX 3a/ad
MOBCE/IHEBHOM KU3HHU, oOecreueHus: 0€30acHOCTH COOCTBEHHOM JKHU3HU, palllOHAIBHOTO
IIPUPOJIONOIL30BAaHUS U OXPaHbl OKPY)KAIOWIEH Cpelbl U BO3MOXXHOCTb INPUMEHECHMS
3HaHUN TpU peIIeHUH 3ajjad, BO3HUKAIOUIMX B TOCIEAyouled mnpodeccnoHaabHON
JEATEIBHOCTH.

B nmporpaMMy BKJIIOYEHO COJIEp/KaHUE, HAIIPABICHHOE Ha

dbopMHUpOBaHKE y CTYJCHTOB KOMIETEHIINH, HEOOXOIUMBIX JIsl KadecTBeHHOTO ocBoeHust OTIOIT
CIIO Ha 6a3e 0cHOBHOro 00IIero 00pa3oBaHUs C MOJIYYEHHEM CPEIHEro O0IIero oopazoBaHus
st cnermanbHocTH 11.02.01 «PaanoanmaparoctpoeHuey.

OBILIASI XAPAKTEPUCTUKA YUEBHOM JUCHUTIINHBI « DU3UKA» (6a30Bb1ii
YPOBEHB)

B ocHoBe yueOHON mucuuruinHbl «DPU3MKa» JIEKUT YCTAaHOBKA Ha (HOPMHUpPOBAHHE Y
00yyaeMbIX CUCTEMbI 0Aa30BbIX MOHATUI (PU3UKU U MPEICTABICHUI O COBPEMEHHOM (PU3MUECKOM
KapTHHE MHpa, a TaKkKe BbIPAaOOTKA YMEHUH NPUMEHATh (QHU3MUECKUE 3HAHHS Kak B
npodeccCuoHaNbHOM NesSTeNIbHOCTH, TaK U JAJIs PeLICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnosiokeHus, pa3BuBaeMble (DU3UKOM, paccMaTpHUBAIOTCS KaK OCHOBA CO3/IaHUS U
MCIIOJIb30BaHUsl MH(OPMAIIMOHHBIX U KOMMYHHKaMOoHHbIX TexHoioruit (UKT) — oanoro us
HauboJsee 3HAUMMBIX TEXHOJIOTUYECKUX JTIOCTHKEHUN COBPEMEHHON IIUBUIIU3AIIUH.



®dusmka 1aeT KI0Y K MOHUMAaHUI MHOTOYHCIIEHHBIX SIBJIEHUI U IPOLIECCOB OKPYKAIOLIETO
MHpa (B €CTECTBEHHOHAYYHBIX 00JIACTSIX, COLMOJIOTHH, SKOHOMHUKE, SI3bIKE, JINTepaType u Ap.). B
¢usuke (GopMUPYIOTCS MHOTHE BHIBI JEATEIBHOCTH, KOTOpbIE HMMEIOT MeTalpeaMETHBIN
xapaktep. K HUM B mepByro odepenb OTHOCSTCA: MOJEIMPOBAHHWE OOBEKTOB M IPOIIECCOB,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHUS, CHCTEMHO-MH(POPMALMOHHBIA  aHAIU3,
(GopMyIMpoBaHUE THIIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE, 000OILIeHHEe, cUcTeMaTH3alus,
BbISIBJICHHE IPUYMHHOCIEACTBEHHBIX CBSI3€H, IMOMUCK aHAJOroB, YIPAaBICHHE OOBEKTaMH U
nporeccamMi. VIMEHHO 3Ta JUCHMIIIMHA IO3BOJSET IMO3HAKOMHUTH CTYJCHTOB C HAy4HBIMU
METOAaMU MO3HaHUS, HAYYUTh UX OTJINYATh TUIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

dwusnka uMeeT O4eHb OOJIBIIOE M BCEBO3PACTAIONIEE YHCIO MEKIAMCUUIUIMHAPHBIX CBS3CH,
IIPUYEM Ha YPOBHE Kak MOHATUIHOIO amnmapara, Tak ¥ UHCTpyMeHTapus. Cka3aHHOE IO3BOJIET
paccmaTpuBaTh (QU3MKY KaK METAAMCLUUIUINHY, KOTOpas MPedOCTaBIsAET MEKIUCIUILTHHAPHBIA
A3BIK JUIS1 ONIMCAHUS HAYYHON KapTHHBI MUpA.

®dusnka sABISETCA CUCTEMOOOpPa3yOUIMM (aKTOPOM [yl €CTECTBEHHOHAYYHbBIX Y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (pU3MUECKHe 3aKOHBI JIS)KaT B OCHOBE COJEp)KAHUS XUMHH, OMOJIOTUH,
reorpa(uu, aCTPOHOMUHU U CHELMATIbHBIX AUCHUILINH (TEXHUUECKasi MEXaHUKA, SJIEKTPOTEXHHKA,
JJIEKTPOHUKA M Jp.). YueOHas aucuuiuinHa «®Pusuka» co3maeT yHMBEpCalbHYIO 0a3zy JUls
U3y4YeHHs 00IenpopecCHOHAIBHBIX U CHEIHATbHBIX TUCIUILINH, 3aKIapBas QyHIAMEHT IS
MOCJEIYIONETr0 0Oy4YeHUs CTY/ICHTOB.

OO6nanast TOrMYecKor CTPOMHOCTBHIO M ONMUPASCh HA AKCIEPUMEHTANbHbBIC (PAaKThI, ydeOHas
quciuminHa «®Pu3uka» GopMHUpPYET y CTYACHTOB IOJJIMHHO HaydyHOE MUPOBO33peHue. Pusuka
SBJISICTCS OCHOBOM YUEHHUsI O MaTepUabHOM MHUPE M pelaeT IpodaeMbl 3TOro MUpa.

Copnepxanue yuyeOHOM IUCLMIUIMHBI, pealnu3yeMoe MIpu MOATOTOBKE O0ydYarouuxcs IO
npodeccussM M CHELUMAIBHOCTAM  €CTECTBEHHOHAyYHOro Npouis MpodhecCHOHAIbHOTO
00pa3oBaHus, HE UMEET SBHO BBIPAXKEHHOW MPO(UIBHON COCTaBIAIOIIEH, TaK Kak NIpodeccuu u
CHELHaTbHOCTH, OTHOCALIMECH K 3TOMY Npoduiaro o0ydyeHHs, HE MMEIOT IPEeUMYIECTBEHHON
CBSI3U C T€M WJIM MHBIM pazzesioM ¢u3uku. OgHaKo B 3aBUCUMOCTH OT TOJy4aeMou mpodeccuu
CIIO umm cnermansaocTu CITO B pamkax ecTeCTBEHHOHAYYHOTO MPOoduiIs mpodecCHOHaTEHOTO
00pa30BaHMs MOBBIILIEHHOE BHUMAHUE MOKET OBbITh yAEJIEHO U3yUEHHUIO pa3jena «MosekyspHas
¢uzuka. TepMoaMHAMMKa», OTIENIBHBIX TeM pazjena «IJIeKTPOAMHAMHKA» U OCOOEHHO TEM
DKOJIOTHYECKOTO COAEPkKaHMs, IPUCYTCTBYIOIIMX IIOYTH B KaXJIOM pa3Jiele.

MECTO YUYEBHOM JUCHUTUIMHBI B YYUEBHOM ITJIAHE
Vuyebnass aucuuruinHa «®usuka» (0a30BbI YpOBEHb)  SABISETCS YUEOHBIM IPEIMETOM
obsi3artenpHOM  TipeaMeTHOU oOnactu  «EctectBennbie Haykm»y PI'OC cpennero oOiero
o0OpazoBaHusl.
VYyeOnas nucuuiuinHa «®usnkay (6a30BbI ypOBEHb) H3ydaeTcs B 00I1€00pa30BaTEIbHOM
nukie yyeobHoro miana OITOIT CIIO na 0a3e ocHOBHOro 001iero oopa3oBaHUs C MOJYyUYEHUEM
cpeanero ooiiero oopazoBanus no creruansHocTH 11.02.01 «PaanoanmapaTocTpoeHue.

PE3YJIbTATBI OCBOEHWS YUEBHOM JUCIIUITJIMHBI
OcBoenne cofepxaHus yueOHOU TuCIUIUIMHBI « Du3nkay (0a30BbIi ypOBeHb) OOecreunBaeT
JOCTHKEHHUE CTYACHTAMU CIIEYIOIINX Pe3yIbTaTOB:
JUYHOCMHDBIX



YYBCTBO TOPAOCTH M YBKEHHSI K HCTOPHH M JOCTIKEHHSIM OTEYECTBEHHOH (DU3NIECKOM
HayKd; (U3HYECKH TPAMOTHOE TMOBEACHNE B MPO(PECCHOHAIIBHON NIEATEILHOCTH U OBITY
npu o0paIeHuy ¢ MpudopamMu U YCTPOHCTBaMHU;

TOTOBHOCTh K TPOJIOJDKCHUIO 00pa30BaHUs U TOBBIIICHHUS KBATU(UKAIUA B H30paHHOH
npOopECCUOHATIPHON JICATEIILHOCTH W OOBEKTHBHOE OCO3HAaHUE pOIH (PU3UICCKUX
KOMIICTEHIIHI B 3TOM;

YMEHHE HCIOJb30BaTh JIOCTUKCHUS COBPEMEHHOW (DM3UYECKOW HAyKh M (DU3NYCCKHUX
TEXHOJIOTUH JIJIsI IOBBIIICHUSI COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO Pa3BUTHS B BEIOPAHHOM
npoeCCUOHATILHOM I TETLHOCTH,

YMEHHUE CAMOCTOSITEIILHO JOOBIBATh HOBBIE JIJISl CE0s1 (PM3UUECKUE 3HAHUS, UCTIONIB3YS IS
ATOTO JIOCTYITHBIE HCTOYHHKH WH(OPMAIIHH;

YMEHHE BBICTPaWBaTh KOHCTPYKTHUBHBIC B3aWMOOTHOIICHHS B KOMaHIE IO PEHICHHIO
00IIUX 3aJa4;

YMCHHUEC YIPABJIATH CBOEH I103HABaTEIbLHONI ACATCIBbHOCTBIO, MPOBOANUTE CaMOOLCHKY
YPOBHA COOCTBEHHOI'O HWHTCIICKTYAJIBbHOI'O pa3BUTHUA,

Memanpe()memezx:

UCTIOJIB30BAaHUE PA3NMYHBIX BUAOB ITO3HABATEIBHON JEATEIHOCTH ISl PEIICHHS
¢du3nUecKkux 3aaad, MPIMEHEHNE OCHOBHBIX METOIOB IMO3HAHUS (HAOIIOIEHMS, OTTMCAHHUS,
U3MEPEHUs, OSKCIEPUMEHTa) IS HW3YyYeHHUS pa3IMYHBIX CTOPOH  OKPYIKAIOIIEH
JIEHCTBUTEIIFHOCTH,

UCIIOJIb30BAHUE OCHOBHBIX HMHTEIUIEKTYalbHBIX —OIEpalMid: ITOCTAaHOBKM 3aayH,
dopMynIHpOBaHMS ~ THUIIOTE3, aHAIW3a W  CHHTE3a, CpaBHEHUsS, O000OIICHHS,
CHCTEMAaTH3alli{, BBISBICHUS TPUYNHHO-CICACTBEHHBIX CBS3€H, IIOMCKA aHAJIOTOB,
(GopMyIHpOBaHUS BBIBOJOB JIJISl M3YUYCHHS PA3JIMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJICHUI W TIPOLIECCOB, C KOTOPBHIMH BO3HHKAET HEOOXOIUMOCTH CTAJKUBATHCS B
npodeccuoHaIbHOM chepe;

yYMEHHUE TeHepUpOBaTh UACH U ONPEIENATh CPEICTBA, HEOOXOAUMBIE JJIs MX pealn3alluu;
YMEHHE UCIOJIb30BaTh Pa3IMYHbIe HCTOYHHUKH IS MTOTydeHHs! (u3ndeckoil nHpopmanuy,
OILICHUBAThH €€ JIOCTOBEPHOCTH;

YMEHHE aHATU3UPOBATh U MPEICTABIATH HHPOPMAIUIO B pa3IMYHBIX BUAX;

YMEHHE ITyOJUYHO TMPEJCTABIATh PE3YyJIbTaThl COOCTBEHHOTO WCCIICOBAaHUS, BECTH
JMCKYCCHH, JTOCTYITHO M TapMOHHYHO cOoYeTasi cojiepkaHue U (OopMbl IpeAcTaBIsIeMOil
uHpOpMaINH;

npeoMemHbIX.

c(hOpMUPOBAHHOCTH TPENICTABICHUN O PONH U MecTe (GU3UKU B COBPEMEHHON HAayYHOU
KapTUHE MHpa; MOHUMaHHe (U3MUECKON CYIIHOCTH HaOIogaeMblXx BO BceneHHoM
ABIeHUH, ponu pu3uku B popMHpOBaHUM Kpyro3opa M (yHKIIMOHATHHOW IPaMOTHOCTH
YeJI0BEKa ISl PEIICHUS TPAKTUYECKUX 3a/1aY;

BIIQJICHUE OCHOBOIIOJATAMOIIMMH  (DU3UIECKUMHU TIOHSITHSIMH, 3aKOHOMEPHOCTSIMHU,
3aKOHAMH W TEOPHSIMH; YBEPEHHOE HCIONIb30BaHNe (U3NUECKOW TEPMUHOIOTUU U
CHMBOJIMKH;

BIIaJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, HCIOJIB3YEMbIMH B (DU3HKE:
HaOII0IEHUEM, OITUCAHUEM, U3MEPEHHEM, YKCIIEPHUMEHTOM;

yMeHHsl o0pabaThiBaTh pe3yabTaThl U3MEpPEHUH, OOHAPYKUBATh 3aBHCHUMOCTH MEXKIY
(bU3HYECKUMU BETMUNHAMU, OOBSICHSITH MMOJYYCHHBIE PE3YIbTAThI U JIENaTh BBIBOIBI,



c(hopMUPOBAHHOCTHh YMEHHUS peniaTh GU3NIECKUE 3a/1a4H;

c(OPMUPOBAHHOCTh YMEHHSI IPUMEHSTH MOITyYCHHbIC 3HAHUS Ul OOBSCHEHHS yCIOBHHA
npoTeKaHus PU3MUECKUX SABJICHUN B IPUPOIE, TPOPECCUOHATBLHOMN chepe U sl IPUHATHS
NPAaKTHYECKUX PEIICHUI B IOBCETHEBHOM KHU3HU;

c(OpPMUPOBAHHOCTH COOCTBEHHOI! MMO3UIIMK 110 OTHOLICHUIO K (przndeckoil nHGopmanuy,
MOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.



COJIEPXKAHUE YUYEBHOM JUCLIMITJIMHBI
Mexanuka
Kunematuka. Mexannueckoe nBmxkenue. llepememenne. Ilyte. CkopocTb.
PaBHOMEpHOE NPSMOJIMHEWHOE IBHXKEHHME. YCKOpeHue. PaBHOIEpeMeHHOE NIPsIMOJIMHEWHOE
nBwkenue. CBoOomHoe maneHue. [[Bwkenue Tena, OpOIIEHHOrO MOJ YIJIOM K TOPH3OHTY.
PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.
3akonbl MexaHuku Herotona. Ilepsbiii 3akoH Herotona. Cuna. Macca. Mmnyibc.
Bropoii 3akon HetoTroHa. OCHOBHOM 3aKOH KJIaCCUYECKOW quHaMHuKH. TpeTuit 3akoH HproToHa.
3akoH BceMHpHOro TsAroteHus. ['paButanmionHoe mnoie. Cuna Tsbkectu. Bec. CrocoObl
u3MepeHus macchl Tel. CUlbl B MEXaHUKE.
3aKOHbl COXpAaHEHUS B MEXaHMKE. 3aKOH COXpaHEHMsI HMITysbca. PeakTUBHOE
nerkeHne. Pabora cuibl. Pabota moTeHIuanbHBIX Cril. MomHOCTh. DHeprus. Kunernueckas
sHeprus. IlorennmanbHas sHeprus. 3aKOH COXpaHEHMs] MEXaHU4ecKol sHepruu. [Ipumenenue
3aKOHOB COXPAaHEHUSI.
Jemoncmpayuu
3aBHCHUMOCTh TPACKTOPUU OT BBIOOpa CHCTEMBI OTCUeTa. BUIbl MEXaHUYECKOTO
JIBUKEHHSL.
3aBUCUMOCTb YCKOPEHHS TeJla OT €ro Macchl U CHJIbL, JeicTBYOIIEN Ha Teno. ClloKeHne
cul. PaBeHCTBO M NPOTHMBOMNOJIOXKHOCTh HANpaBICHUsI CHJI JIEUCTBUS U MPOTHUBOJEHCTBUS.
3aBuCHMOCTh CWIIBI yrnpyroctd ot aedopmaruu. Cumbl Tpenus. HeBecomocts. PeaktuBHOE
nBukeHue. [lepexo noTeHIMaabHON PHEPTUH B KUHETUUECKYIO U O0paTHO.
Jlabopamopuvie pabomol
N3mepenne yckopeHus Tena Ipu paBHOYCKOPEHHOM JIBU)KEHHUH TEJa;
HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI OT Beca Tea;
CoxpaHeHre MEXaHU4EeCKOM IHEPTruu MpHU JIBUKEHUH TeJla O] ACHCTBUEM CUJl TKECTU
U yIPYTrOCTH.
Mexanuueckue konebanus u 801Hbl
Mexanundeckue konebanus. KonebarenpHoe nmkenue. ['apmoHudeckue KoiaeOanus.
CBoOosiHBIE MexaHHuyecKue KosiebaHus. JInHeiHble MeXaHnYeckue KojieOaTeabHble CHCTEMBI.
[IpeBpamienrie sHepruu 1npu  KojedarenbHOM ABMKeHMH. (CBOOOJHBIE — 3aTyXaroliue
MeXaHU4YecKue Konebanus. BeiHyXIeHHbIE MEXaHUYECKHE KOJIeOaH sl
VYnpyrue Bonsbl. [lonepeunble ¥ TPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI.
VYpaBHeHue iockoi Oeryuiei BomHbl. MHTepdepenus BonH. IloHsTHe 0 nudpakuuy BOJH.
3BYKOBBIE BOJIHBL. YJIBTPa3ByK U €ro IPUMEHEHHUE.
Jlemoncmpayuu
CB0OOHBIE U BBIHYX/ICHHbIE MEXaHHUECKHEe KoneOaHus. Pe3oHaHc.
OOpazoBaHue U pacrpocTpaHeHHe ynpyrux BosiH. Yacrora kojebGaHU U BBICOTA TOHA
3ByKa.
Jlabopamoprwvie pabomoi
W3mepenue yckopeHHst CBOOOIHOTO MaACHUs C TOMOIIBIO MasTHUKA
N3ydenne 3aBHCUMOCTH MTepro/ia KoJIeOaHui HUTSHOTO (MU MPY>KUHHOTO) MasiTHUKA OT
JUIMHBI HUTH (MJTM Macchl TPy3a).
OcHo8bl MONEKVIAPHOU U3UKU U MEPMOOUHAMUKU.
OCHOBBI  MOJIEKYJIIPHO-KMHETHYECKOH Teopun. WnmeanpHbiii ra3. OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Pa3smepbl M Macca MOJEKYJl U aTOMOB.
Bbpoynosckoe neuxkenue. Juddysus. Cunsl u s3HEPrusi MEKMOJIEKYIIPHOIO B3aUMOJECHCTBUS.



CtpoeHue ra3000pa3HbIX, XKMIKHX M TBEepAbIX Teld. CKOPOCTH IBUKEHHS MOJEKYJT M HX
u3Mmepenue. WneanbHbiii ra3. JlaBmenue ra3a. OCHOBHOE YpaBHEHUE MOJEKYJISPHO -
KUHETHYECKOW TeopHH ra3oB. Temmeparypa u ee uamepenue. ['a3oBbie 3aKOHBI. AOCOIIOTHBIN
HyJlb TemnepaTypel. TepMoauHaMuyeckas IlIKajla TEMIIEpaTypbl. YPaBHEHHE COCTOSIHUS
UJeanbHOro raza. MomnspHas razoBasi HOCTOSIHHASL.

OcHoBbI TepMOoAHAMUKH. OCHOBHBIE IOHATHS U ONIpeieNieHns. BHyTpeHHss sHeprus
cuctembl. BHyTpeHHss sHeprusi uaeanpHoro raza. PaGora u Temnora kak Qopmbl mepenadyu
sHepruu. TemnoeMKoCTh. YJelbHas TEIUIOEMKOCTh. Y paBHEHHE TeIuioBoro Oamanca. IlepBoe
HavyaJio TEPMOJIMHAMHUKHU. AuadaTHeIi nporiecc. [Ipuanun neiictBus TeroBoi MamuHbl. KIT
TEIUIOBOrO JBUrarens. Bropoe Havano TepMoIuMHAMUKU. TepMoAaMHAMMUEcKas IIKaja
TeMIneparyp. XoJoAnabHble MalIMHbI. Ternoble npuratesnn. OxpaHa npupombl.

CaoiicTBa napos. Mcnapenue u konaeHcauus. HacbleHHbI nap U €ero cBoiicTaa.
AOComI0THAs U OTHOCHUTEJbHAsl BJIAXHOCTh BO3ayxa. Touka pocbhl. Kumenue. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. [leperpeTsiil map u ero ucrnoiab30BaHUE B TEXHUKE.

CBoiicTBa  KHUAKOCTEH. XapaKTEpUCTUKA IKMJIKOTO  COCTOSIHHMS — BELIECTBA.
[loBepXHOCTHBIN CIION KUAKOCTH. ODHEPrus MOBEPXHOCTHOIO CJOs. SIBJIEHHMS Ha TpaHHIE
JKUJKOCTHU C TBEpAbIM TeaoM. KanumisapHele siBIeHUsI.

CBolicTBa TBEpAbIX Te. XapaKTepUCTUKA TBEPIOT0 COCTOSIHUS BEILIECTBA. YIIPyIrHe
cBoiicTBa TBepAbIX Tesl. 3akoH ['yka. MexaHudyeckue CBOMCTBa TBEpPIBIX Tel. TermioBoe
paclIMpeHne TBEPABIX TeJ U )kuAKocTer. [l1aBnenne u KkpucTam3anus.

Jlemoncmpayuu

JIBuxxenne 6poyHoBckux yactull. Juddysus.

W3meHneHue naBieHUs ra3a ¢ M3MEHEHHEM TEMIIepaTypbl IPHU IMOCTOSHHOM OObeMe.
H3oTepmuueckuii 1 n300apHbBIN TPOIECCHI.

W3meHeHrne BHYTpEeHHEW SHEPrUU Tell MPH COBEPIICHUH paboThl. Moaenu TEerioBbIX
BATATEJIEH.

Kunenue Bosb! Ipy NOHWKEHHOM JaBieHUU. [IcuxpoMeTp u rurpomerp.

SIBneHMsT TOBEPXHOCTHOIO HATsHKEHUS U cMauuBaHus. Kpucramibl, amopgHbie
BEIIECTBA, KUJAKOKPUCTANINYECKUE TENa.

Jlabopamopuwsie pabomul

ITpoBepka 3aBHCHMOCTH MeXAy O0BEMOM, JAaBICHHUEM, U TEMIIepaTypoil JUisl JTaHHON
Macchl rasa.

W3mepeHne OTHOCUTEIBHON BIAKHOCTH IIPH IIOMOILU TEPMOMETpA

Ilpakmuueckue 3anamusn

Pacuer Makpo u MuKponapaMeTpoB IO CPEICTBaM CTaTUCTUYECKOTO METOA.

Pemenue 3anay no teme: «OCHOBBI TEPMOJAMHAMUKH.)

Onexmpoounamuxa

DNeKTpUuYecKoe IMoje. DIEeKTPUUYECKHE 3apsiabl. 3aKOH COXpaHEHHUs 3apsna. 3aKoH
Kynona. Omnexrtpuueckoe mone. HampspokeHHOCTh — anekTpuyeckoro mosst.  [IpuHoun
cyneprnosuiuu noneil. Pabora cun anekrpocrarmueckoro mond. Ilorenmman. PasHocTs
NOTEHLIMAJOB. OKBUIIOTEHLIMAJIbHBIE IOBEPXHOCTU. CBi3b MEXAY HANPSHKEHHOCTBIO M
pPa3HOCTBbIO NOTEHUHUAIOB JJIEKTPUUECKOTO NOJA. JIMAIEKTPUKHM B 3IJIEKTPUUECKOM IIOJIE.
[Tonspuzanuss nudnekTpukoB. [IpoBogHukum B 3nekTpudeckoM mnone. KoHaeHcaTopsl.
CoenvHeHHEe KOHIEHCATOPOB B Oarapero. DHeprusi 3apsHDKEHHOTO KOHJEHcaTopa. DHeprust
AIIEKTPUYECKOTO TOJIS.



3aKOHBl TOCTOSTHHOTO TOKa. YCIIOBUS, HEOOXOAMMbIE JJisi BO3HUKHOBEHUS U
MoJAIepkKaHUs dJEKTpUUYecKOoro Toka. Cuja ToKka U INIOTHOCTh TOKa. 3akoH Oma Juisi ydacTka
nern 6e3 DJIC. 3aBUCHMOCTBH 3JEKTPUYECKOTO CONPOTUBICHHS OT MaTepuaia, UIMHBI U
IJIOIIAIM MOMEPEYHOr0 CEUEHUsI MTPOBOJHUKA. 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHHS
MIPOBOJIHUKOB OT TEMIEPATyphbl. DIEKTPOJBIKYIIAs CUJIAa MCTOYHHMKA TOKA. 3akoH Oma Jyist
nosiHou nenu. CoeauHenne NpoBOJHUKOB. COeIMHEHNE NCTOYHUKOB JIEKTPUUECKONW SHEPTHUH B
Oarapero. 3akoH JDxoyns—IJlenmna. PaGoTta M MOIIHOCTH JJIGKTPUYECKOTO TOKa. TerioBoe
JNIEUCTBHUE TOKA.

DOnexTpuueckuid  TOK B moiynpoBogHukax.  CoOCTBeHHass  IMPOBOAMMOCTh
MOJTyTIPOBOIHUKOB. [10TympOBOTHUKOBEIE IPUOOPEI.

MarnauTHO€e noJsie. BeKTop HHAYKUMHA MarHUTHOTO MOJIs. [[eliCTBUE MArHUTHOTO IOJIs HA
IPSIMOJIMHENHBIN MTPOBOAHUK C TOKOM. 3akoH Ammnepa. BzaumonelictBue TOkoB. MarHUTHbBIN
notok. PaGora mo mepeMemieHuio MpOBOJHUKA C TOKOM B MarHuTHoM mnoje. J[leiicTBue
MarHuTHOTO MOJs Ha ABWXKyIMiics 3apsa. Cuna Jlopenua. OnpeneneHue yAelbHOrO 3apsiia.
Y ckopuTenu 3apsKeHHBIX YaCTHIL.

DONeKTpoMarHuTHasT  MHIYKLHS. DnekTpoMarHuTHass ~ MHIAyKuus.  Buxpesoe
anekTpuyeckoe noje. CaMOMHyKUHsI. DHEPTrUus MArHUTHOTO TOJISL.

Jlemoncmpayuu

B3aumopeiictBue 3apsokeHHBIX Te. [[pOBOTHUKH B AIEKTPUUECKOM ToJ€e. JIudneKkTpuKku
B as1eKTpudeckoM noiie. Konnencaropsl. TemioBoe neicTBue 3JIEKTPUYECKOrO TOKA.

CoOcTBeHHass ¥ MPUMECHasi IPOBOJUMOCTh MOJIYIPOBOAHUKOB. [10IynpoBOIHUKOBBIN
nuoa. Tpausucrop. OnbeiT Opcreaa. B3aumonelictBue npoBOJHUKOB € TOKaMu. OTKIIOHEHUE
3JIEKTPOHHOTO ITyYKa MAarHUTHBIM HOJIEM. DJIEKTPOABUTATEIb.

DNEeKTPOU3MEpUTENbHbIE MPUOOPHL. DNeKTpoMarauTHas nHAykuus. Oneitel apanes.

3aBucumocts OJIC caMOMHAYKIMM OT CKOPOCTHM M3MEHEHHUs CWIbl TOKa U
MHIYKTUBHOCTHU MTPOBOJIHUKA.

Pabota snektporeneparopa. Tpanchopmatop.

Jlabopamopuvie pabomol

Omnpenenenue DJIC 1 BHyTPEHHETO CONMPOTUBIICHUS HCTOUHUKA HATIPSHKCHHUS.

Nzyuenue ycTpoiicTBa u paboThl TpaHcpopMarTopa.

DnekmpomacHumusle KOIeOAHU.

CBoOoHBIE AIEKTpOMarHuTHEIe Konebanus. [IpeBparenre sHepruu B KoneOaTeIbHOM
KOHType. 3aTyxarolue dSJIeKTPOMarHuTHble KoyiebaHus. [eHepaTop  He3aTyXaromux
AIIEKTPOMArHUTHBIX KosiebaHuil. BeiHyXIeHHBIE nekTpudeckue Konebanus. [lepemMmeHHBIN TOK.
['eneparop nepeMeHHOro TOKa. EMKOCTHOE ¥ MHIIYKTUBHOE COITPOTUBIICHUS IEPEMEHHOTO TOKA.
3akoH OmMa JJisi SJIEKTPUYECKON e MEPEeMEHHOro Toka. PaboTa M MOIIHOCTh MEPEMEHHOTO
toka. ['eneparopsl Toka. Tpanchopmatopsl. Toku BbICOKOM yacToThl. [lomydenue, nepempaua u
pacnpeneseHre AEeKTPOIHEPTUH.

DNEeKTPOMAarHUTHHIE BOJIHBL. DJIEKTPOMAarHUTHOE TMOJIe Kak OCOOBbIM BHJ MaTepuu.
DneKTpOMarHuTHele BONHBL. BuOpatop Iepma. OTKpbITHIE  KoNeOaTeIbHBIA  KOHTYP.
Nzo6perenue paauo A.C. [Tonosem. [TonsiTie o paanocsssu. [IpuMeHeHne 3MeKTpOMarHUTHBIX
BOJIH.

Jlemoncmpayuu

CBoOOHBIE H3JEKTpOMarHUTHbIE KojebaHnusa. OcuusuiorpamMma MEPEMEHHOIO TOKa.
KoHnneHcarop B 1enu mepeMeHHOT0 TOKA.



KaTtymika uHIyKTMBHOCTH B LIENH MEPEMEHHOTO TOKa. Pe3oHaHC B mocienoBaTeIbHOM
LEMU IEPEMEHHOT0 ToKa. M3nmydeHne u npuem 3J1eKTpPOMarHuTHBIX BOJH. PaanocBs3b.

Onmuxa

IIpupona ceeta. CKOpOCTh paclpoCTpaHEHUsI CBETA. 3aKOHBI OTPAYKEHUS U IPETOMIICHUS
cseta. [lonnoe orpaxxenue. JInn3bl. I'na3 kak ontuueckas cucrema. OnTudyeckue npudops.l.

BomHoBeie cBolicTBa cBeta. MHTepdepeHius cBera. KorepeHTHOCTh CBETOBBIX JIyYEH.
WNurtepdepennius B ToHKMX IuieHKax. [lomockl paBHO#M TtonmmHbl. Kombia HeroToHa.
Hcnonp3oBanue nuntepepeHuu B Hayke v Texuuke.  udpaxuus ceera. Audpakius Ha mienu
B MapajienbHbIX Jydax. Judpakunonnas pewmerka. [lonstue o romorpaduu. Ilomspusanms
noriepeyHbIx BosH. [lomspuzamus ceera. J[BoiiHOe mydyenpenomiienue. [onspouasl. Jucnepcus
cBeta. Bunpl cnextpoB. CriekTpsl ucnyckanusi. CHeKTphl MOTJIOMICHUS. Y IbTpaduoIeTOBOE U
uH}pakpacHoe u3nydeHus. PenrreHoBckue yuu. VX nmpupoja u cBOMCTBA.

Jlemoncmpayuu

3aKOHBl OTpaKCHHs] W TMpelomiieHuss cBera. [lonHoe BHYTpEeHHEE OTpakeHHUE.
OnTuueckue npudopsI.

Wnrepdepennus creta. qudpaxus ceeta. [longapuzanus ceera.

[TonydeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmyyenne criekTpa ¢ TOMOIIBIO AU(PPaKIHOHHON pereTkd. CHeKTPOCKOII.

Jlabopamopnvie pabomul

Omnpenenenue mokasaTelis MPEIOMIICHUS CTEKIIA.

Habnronenne narepdepeHnnn u qudpakiuy cBeTa.

W3mepenue IIMHBI CBETOBOI BOJHBI C TOMOIIBIO TU(DPAKIIMOHHON PELIETKH.

Habmtoienue criiomHoro u TMHEH4aToro CrekTpa.

Dnemenmul K8AHMOBOU PuU3UKU

KBantoBas ontuka. KsanroBas runore3a [lmanka. ®otonbl. BuemHuit
dorornekrpudeckuii apdext. Buyrpennuii potosddext. Tuns GoTo371€MEHTOB.

®dusnka atoMa. Pa3BuTHe B3III10B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CreKTpax Bojopoaa. Axepuas monens aroma. Onwitel D.Pe3zepdopna. Mozaens atoma Boopoja
o H.bopy. KBaHTOBBIE T€HEPATOPBHI.

®dusnka aTOMHOTO siapa. EcTecTBeHHass paJMOaKTUBHOCTh. 3aKOH PaJHMOAKTHBHOTO
pacmana. CriocoObl HAOMIOACHHS U PETUCTPALlMU 3apsiKeHHbIX dacTull. Dddext BaBunosa —
Yepenkosa. CTpoeHue aToMHOTO sapa. [led ekt Macchl, S3HepTUs CBSI3U U YCTOWYUBOCTh aTOMHBIX
anep. Anepuele peakunu. MckyccTBeHHast paaioakTUBHOCTG. [lenenue Tsokensix saep. Llennas
gaepHas peakuusa. Ynopasisemas I1enHas peakuud. SnepHeiii  peakrop. [lomyuenue
paauoOaKTUBHBIX HM30TOMOB M WX MNpUMEHEHHe. buomornmueckoe neWCTBHE paguOaKTUBHBIX
U3ITy4yeHUl. DJIeMEHTapHbIE YaCTHIIBI.

Jlemoncmpayuu

dotorddexr.

JluneiiyaTele CHEKTPHl pa3aUYHBIX BemiecTB. WM3mydeHue mnaszepa (KBaHTOBOTO
reHepatopa). CueTYNK MOHU3UPYIOMIUX U3TYUCHHIH.

Jlabopamopuvie pabomol

N3ydenne TpekoB 3apsKEHHBIX YaCTHUI] IO TOTOBBIM (hoTOrpadusiM.

MonenupoBanue pagloakKTUBHOIO pacnaja.

Cneyuanvnas meopusi OMmHOCUMENTbHOCIU
OcCHOBBI CIEIMATIEHON TEOPUU OTHOCUTEIBHOCTH.
Oboobwarowue ceedeHus no usuke



®uszuka — (yHAaMeHTalIbHasl HayKa O MPUPOJIE.

EcTtecTBeHHOHAYUYHBI METOJ] TO3HAHUS, €0 BO3MOXXHOCTU U TPAaHULbl IPUMEHUMOCTH.
DKCIIepUMEHT M TEOpHsl B IpoIecce MO3HAHUS Npupoabl.  MojenupoBaHue (Gpu3nyecKux
ABJIGHUM M TpoleccoB. Poyib 3KCliepUMEHTa UM TEOPUU B IPOLECCE IO3HAHUSA MPUPOABI.
®dusnyeckas BeJIU4YMHa. [TorpemnocTu n3mMepeHuii GpU3NIECKUX BeanunH. Ou3nuecKue
3akoHbI. ['paHunpl mpuMeHUMOCTH (U3MYECKUX 3aKOHOB. [loHsATHE O (Qu3MYecKkoil KapTHHE
mupa. 3HadeHue pusuku npu ocoennu npodeccuii CIIO u cnermanpHocTerd CITO. dusuka n
Hay4YHO-TEXHUYECKUI IIporpecc.



TEMATHUYECKOE IIJTAHUPOBAHUE
[Mpu peanuzanuu cojepkaHus 00I1Ie00pa3oBaTEIbHON y4eOHOM AUCHUILTUHBL «DU3HKa»
cnenransHocTH 11.02.01 «PaguoanmaparoctpoeHue» (TeXHUUECKU MPouITh) MakCUMaIbHAs Harpy3Ka
209 ygacoB, U3 HEX ayauTOpHAas (00s3aTeNbHas ) HAarpy3ka oOy4aronmxcs — 139 wacoB, mabopaTopHBIX
U TpaKkTHYecKux 3anatuil 50 yacoB, BHEAyTUTOPHAS CAMOCTOsITeNIbHAs paboTa CTyJeHTOB 69 yacos.
TemaTnueckuii riaax

Bun yuebHol paboThI KosmuecTBo yacoB
Aynutopusle 3aaatusi. Cogepikanue 00y4eHus

Bgenenue 2
MexaHuka 30
OCHOBBI MOJIEKYJISIPHOM (PU3UKH ¥ TEPMOIMHAMUKH 24
DJIeKTpOAMHAMUKA 63
DneMeHThl KBaHTOBOH (pr3HKH 16
CreuunanbHasi TeOpUsi OTHOCUTEIBHOCTH 2
O06o06maronmye CBeACHHS 10 PU3NKE 2

Htoro 139
BHeayauTopHasi camocTosiTe/IbHasi pa6oTa

[ToaroroBka BBICTYILICHHH 10 33JaHHBIM TeMaM, JOKJIAJIOB, 69
pedeparos, 3cce, HHAUBHUIYAILHOTO MPOEKTA C UCIOJIb30BAHUEM
WH()OPMAIIMOHHBIX TEXHOJIOTHH H JIp.

[TpomexyTouHas aTTectanus B popme 9K3aMeHa
Bcero 208




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTU CTYJIEHTOB

Conepxanue o0yueHHS

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIIBHOCTH CTYICHTOB
(Ha ypOBHE y4EOHBIX JEHCTBHIA)

Mexanuka

OCHOBBI KHHEMATHKH.

[IpencraBieHre  MEXaHMYECKOTO  JBMIKEHHUS  Tella  ypaBHEHUSMU
3aBUCHUMOCTH KOOpJMHAT U IPOEKLUEN cKopocTu oT BpeMeHu. [Ipencrasienne
MEXaHUYECKOTO JBMXKEHHS Tejla rpapukaMyd 3aBUCUMOCTH KOOPAMHAT U
IIPOEKIMEN CKOPOCTH OT BpeMeHU.  OrpesneneHue KoopAuHaT IpoieHHOIO
IyTH, CKOPOCTH U YCKOPEHHS Teja Mo rpapukaM 3aBUCUMOCTH KOOPJIUHAT U
IIPOEKIMH CKOPOCTH OT BpeMeHu. OmnpezeneHue KOOPAMHAT IPOHAEHHOIO
IIyTH, CKOPOCTH U YCKOPEHUS TeJla 110 YPaBHEHHIM 3aBUCUMOCTH KOOPUHAT U
MIPOEKIMI CKOPOCTH OT BPEMEHHU.

[IpoBenenue CPaBHHUTEIBHOTO aHanuza PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JBUXEHUI. YKa3aHUE HCIIOIb30BaHMsl IOCTYNATEIbHOIO
U BpalllaTeJbHOTO ABM)KEHUN B TexHuKe. [IpuobpereHue ombita paboThl B
IPYIIE C BHIIOJHEHUEM
Pa3IUYHBIX COLMAIBHBIX pojeil. PazpaboTka BO3MOXKHOI CUCTEMBI 1eHCTBUN
Y KOHCTPYKITUU
JUISL SKCTIEPUMEHTAIILHOTO ONPEIEICHNUS KHHEMAaTUYeCKUX BETUYHH.

[IpencraBienne HHPOPMALIMU O BUAAX IBMYKCHUS B BHJIE TAOJIUIIBI

OcHOBEBI JUHAMUKH.

[Tonnmanue cmbicia Takux (PU3MYECKHX MOJeNed, Kak MaTrepualibHas
TOYKa, WHEpPIHAIbHAS CHUCTEMa OTCYeTa. W3mepenue maccel Tena
pas3nu4HbIME crioco0amu. 3mMepenue cuil B3auMoieicTBUs Tell. Beiuncienue
3HAQYEHMS YCKOPEHHMS TN MO N3BECTHBHIM 3HAYCHUSIM JICHCTBYIOIIMUX CHJI M Mace
TeN.

YMeHue pa3nuuaTh CUITY TSOHKECTH U Bec Tena. OObsICHEHUE U MPUBEACHHE
MIPUMEPOB SIBJICHHS HeBeCOMOCTH. [IpMeHeHre OCHOBHBIX MOHATHI, PopMyT
Y 3aKOHOB JIMHAMHUKU K PEIICHUIO 3a/1a4 .

3aKOHEBI COXPAHCHUSA B
MEXAaHUKE

IIpuMeHeHHEe 3aKOHAa COXPAaHEHUSA HMILYJIbCa Ui BBIYUCIICHUSA
M3MEHEHUI CKOpOCTEeH Tel IpU UX B3auMoaencTBuax. i3mepenue paboTsl cui
U U3MEHEHUE KMHETHYECKOW »Hepruu Tena.  Berumcienue pa®oThl cuil U
W3MEHEHUs KUHETUYECKON SHEPruu
Tena. Beruncienue noTeHManbHOM SJHEPIUH TEJl B TPABUTALMOHHOM II0JI€.

OmnpeneneHre NOTEHUUANbHOM SHEPIUM YIPYro AePOPMUPOBAHHOTO
TeJla M0 M3BECTHOM JedopMaluu M KEecTKOCTH Tena. [IpuMeHeHue 3akoHa
COXpaHEHUs MEXaHWYECKOW DSHEpPrMM IpU  pacyerax pe3yJbTaToB
B3aUMOJCHCTBUN TEJI TPABUTALMOHHBIMU CHJIAMM M CHJIAMH YIPYTOCTH.
VYka3aHue rpaHull NPUMEHUMOCTH 3aKOHOB MEXaHHKHU. YKa3aHHE Yy4eOHBIX
JUICLUIIINH, TIPU U3YYEHHUH KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPaHEHHUS

Mexannueckue
KOJICOAHUSA U BOJIHBI.

HccnenoBanue 3aBUCUMOCTH NepHofa KojeOaHWH MaTeMaTHUYecKOIo
MasTHUKa OT €ro JUIMHBI, MacChl M aMIUIUTYJbl KosiebaHuil. MccnenoBanue
3aBUCHMOCTH TIlepuoja KojeOaHui TIpy3a Ha MpPYKHHE OT €ro Macchl U
KECTKOCTH NpPY>XHUHBI. Bhruncienue nepuoja kojeOaHHI MaTeMaTHYECKOTO
MasiTHUKAa MO HW3BECTHOMY 3HAYEHHUIO €ro JUIMHBL. BhluucieHune nepuojna
KoseOaHUl Tpy3a Ha MpPYXXMHE IO H3BECTHBIM 3HAYEHUSM €ro MacChl U
XKECTKOCTU MPYX HUHBI. BbpaboTKa HaBBIKOB BOCIIPUHUMATh, AHAJTU3UPOBATh,
nepepabaTbiBaTh M NPEIbSABIATh HHPOPMALMIO B  COOTBETCTBUU C
MIOCTABJICHHBIMHU 3a/1a4aMH.

OcCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOTUHAMUKHU




MonexkynsapHo-
KMHETHYECKOE
CTPOCHME BEILECTBA.

BreimonHeHne  OKCIEPUMEHTOB,  CAYXKalMX  JUis  OOOCHOBaHUS
KHHETHYECKON TEOpHH. MOJICKYJIsIpHO-KMHeTHuecko Teopun (MKT).
WNneanspupiii ra3 Pemienune 3amad ¢ IpUMEHEHUEM OCHOBHOIO YPaBHEHUS
MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH I'a30B.

Omnpenenenue mapaMeTpoB BeIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBaHUHU YpPAaBHEHUS COCTOSHHUS WICAIbHOIO Trasa. Onpenenenue
I1apaMeTPOB BEILECTBA B Ta3000pa3HOM COCTOSIHUU U MPOUCXOSIINX
nporieccoB  1mo rpabukam 3aBucumoctu p (T), V (T), p (V).
OxcnepumenTtanbHoe wuccinenoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenne B  Buae TpadUKOB  HU30XOPHOro, HM300apHOTO U
HM30TEPMUYECKOI0 IIPOLECCOB. Brlunciaenue cpeqHeil KHHETUYECKON SHEPTUH
TEIJIOBOTO JBHKEHUSI MOJIEKYJ MO HM3BECTHOW TeMIepaType BellecTBa.
Bricka3piBaHue runores sl OObSICHEHUsT HAOIIOAaeMbIX SIBICHHUNA. Y Ka3aHUe
TPAHMI] IPUMEHUMOCTH MOJENH «HealbHbIi ra3» u 3akoHoB MKT.

OCHOBBI
TEPMOTUHAMHKH.

N3mepenue koimyecTBa TEIUIOTHI B Ipolieccax Temonepeaayu. Pacuer
KOJMYECTBA TEIUIOThI, HEOOXOAMMOIrO [UIsl OCYLIECTBJICHUS 3aJaHHOTO
npouecca ¢ reronepenadeii. Pacuer n3sMeHeHus: BHYTPEHHEN SHEPruu Tel,
paboThl M MEPEeJaHHOTO KOJIMYECTBA TEIUIOTHI C HCIOJIb30BAHHUEM MEPBOTO
3aKOHA TEPMOJIMHAMHUKHU. PacueT paboThl, COBEpIIEHHON Tra30oM, M0 Tpaduxy
3aBucuMocTH p (V).

Brruucnenune paboThl raza, COBEpIICHHON NMPU U3MEHEHUH COCTOSIHHS T10
3aMKHyTOMY LUKIy. Berancnenue KIIJ[ mpu coBepuieHuu razom paloThl B
rporieccax U3MEHEHHUs COCTOSIHUS 110 3aMKHYTOMY ITHKITY.

OObscHeHHE MPUHIMIIOB JIEHCTBUS TEIUIOBBIX MalIuH. JleMoHcTpanus
poyiin U3MKU B CO3JIaHUU U COBEPIICHCTBOBAHWU TEIUIOBBIX JIBUTATEJCH.
W3noxkeHne CyTH DSKOJOTMUYECKUX TIpobiieM, OOYyCIOBIEHHBIX pPaboTOH
TEIJIOBBIX JIBUTATENIEH U MPEIJIOKECHHUE ITyTH UX PEHICHUs. Y Ka3aHWe TPaHuIl
MPUMEHUMOCTH  3aKOHOB TEPMOJMHAMUKH. YMEHHE BECTH JHAJIOT,
BBICJTYIIIMBAaTh MHEHHME OINIOHEHTA, Y4aCTBOBATh B JUCKYCCHUH, OTKPBITO
BBIP2XKaTh U OTCTAUBATh CBOIO TOUKY 3pEHHUA. YKa3aHUe YUeOHBIX TUCIUTUINH,
MpU  M3YYCHUH KOTOPBIX MCIOJB3YIOT YueOHbIM Marepuan «OCHOBBI
TEPMOIUHAMKH

ArperatHbie
COCTOSIHUS U (pa3oBbIe
MIEPEXOJIBI.

N3mMepenne BIaxHOCTH BO3ayxa. Pacuer KoJgndyecTBa TEIIOTHI,
HE00XO0AMMOT0 ISl OCYILECTBIECHHS ITPOLiecca epexo/1a BEIIecTBa U3 OHOTO
arperaTHoOro COCTOSIHMSL B JApyroe. OKCIEPUMEHTAJIbHOE HCCIIEeI0BaHUE
TEIJIOBBIX CBOWCTB BELIECTBA. [IpuBeneHne npuMepoB KaMMILIISIPHBIX
SIBJICHUH B OBITY, PUPOJIC, TEXHHUKE.

HccnegoBanne MexaHMYECKUX CBOMCTB TBepabIX Ten. IIpuMenenue
(hbU3UYECKUX TTOHSATUHN U 3aKOHOB B yUeOHOM MaTepHuayie mpo(ecCHOHATBHOTO
Xapakrepa.

UcnonwszoBanne MuTepHeTa 11 moucka MHGOPMAIMK O pa3padoTKax H
MIPUMEHEHUSIX COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MATEPHAJIOB .

DNeKTpoANHAMUKA

DNEKTPUUECKOE T10JIE

Bbrunciienue cuil B3aMMOJICHCTBHSI TOYCUHBIX SJICKTPUUYCCKHUX 3apPsIIOB.
Briaucnenne HAIPSXKCHHOCTU 3JICKTPHYCCKOT'O ITOJA OAHOI'O M HECKOJIBKHUX
TOYCUHBIX JJICKTPUUECKUX  3aps/IOB. Bblunciienue moreHmmaiza
QJICKTPHUYCCKOI'0 TII0JIA OAHOTO WM HECKOJBKHX TOYCUHBIX OJJICKTPUUYCCKUX
3apsi0B. MI3MepeHne pa3HOCTH OTEHIIHATIOB.

M3mepenune sHepruu 3MeKTPUYECKOTO MOl 3apsHKSHHOTO KOHICHCATOpa.

Bblunciienue  3HEPruM  DJIEKTPUYECKOTO  TOJS  3apsDKEHHOTO
KOHJICHCATOPA.




PazpaboTka maHa 1 BO3MOKHOM CXEMBbI ACUCTBUI SKCIIEPUMEHTAILHOTO
ONpEeACIeHUsT  JJIEKTPOEMKOCTH  KOHAEHCATOpa M JHUIJICKTPUYECKON
IIPOHUIIAEMOCTH BEILIECTBA.

IIpoBeneHne  CpPaBHUTEIBHOTO  aHajiW3a  I'PAaBUTALlMOHHOIO U
3JIEKTPOCTATUYECKOTO MOJICH.

ITocTosHHEBINI
BJIEKTPUYECKUM TOK.

N3mepenne MomHOCTH 3yeKkTpuueckoro Ttoka. Mamepenue JJC wu
BHYTPEHHEI'O COIIPOTUBIIEHUSI UCTOYHUKA TOKA. BhINOIIHEHNE pacueToOB CUJIbI
TOKa W HANpsHKCHUM Ha ydyacTKax ayiekTpuyeckux neneil. OObsicHeHue Ha
IIpUMepe JIEKTPUUECKON Lenu ¢ AByMs ncrouHukamu Toka (9/1C), B kakoM
clly4ae UCTOYHUK SJIEKTPUUYECKOI 3Hepruu paboTaeT B pexkuMe reHeparopa, a
B KAKOM — B PEKHUME IOTPEOUTES.

Onpenenenue  TeMieparypbl  HUTH  HakajauBaHus.  M3mepeHue
ANEKTPUYECKOTO 3apsaa 31eKTpoHa. CHITHE BOJIbTAMIIEPHON XapaKTEPUCTUKU
muona. [IpoBeneHre CpaBHUTEIHLHOTO aHAIM3a MOIYIPOBOJHUKOBBIX JIHO/I0B
U TPUOJOB.

Hcnonb3oBanue MHTepHeTa uisi moucka HHPOPMAIMU O MEPCHEKTUBAX
Pa3BUTHS [IOJIYIPOBOIHUKOBOIN TEXHUKHU.

DNEeKTPUUYECKHI TOK B
Pa3IMYHbIX Cpeliax.

YcraHoBKa IIPUYUHHO-CJICACTBCHHBIX CBA3EH

OCHOBBI
ANEKTPOTUHAMUKH

W3mepeHne MHAYKIMM  MarHUTHOrO Mousid.  Beluncinenwe — cui,
JEHCTBYIOIIMX Ha MPOBOJHUK C TOKOM B MAarHUTHOM IoJie. Boruncnenue cui,
JEUCTBYIOIMX Ha 3JIEKTPUUYECKUH 3apsfl, ABMXKYLIUICS B MAarHUTHOM IIOJIE.
WccnenoBanue sBJIEHUN 53JIEKTPOMATHUTHOW HWHAYKLHH, CAMOUHAYKIIMH.
Bbruucnenue sHepruy MarHuTHOTO TOJISL.

OObsicHeHHe TpUHIUNA JEHCTBUSA dyekTpoasuratens. OObsicHEHHE
IpUHLUIA neicrBus reseparopa AJIEKTPUUYECKOTO TOKa U
ANEKTPOU3MEPUTEIBHBIX NPUOopoB. OOBsICHEHHE TPUHLIMIIA JEHCTBUS Macc-
crniekTporpada, yCKOpUTeaeH 3apsyKeHHbIX YacTHLI. OOBbsicHeHHE poau
MarHMTHOrO 1MoJisi 3€MJM B JKU3HM pAcCTEHHUM, >KUBOTHBIX, YEJIOBEKA.
IIpuBeneHne npuMepoB MPAKTUYECKOTO NPUMEHEHUSI U3YUYEHHBIX SIBICHUH,
3aKOHOB, IPUOOPOB, YCTPOMCTB.

IIpoBeneHne CpaBHUTENBHOIO aHAIM3a CBOMCTB 3JIEKTPOCTATHYECKOIO,
MarHMTHOTO ¥ BUXPEBOTO JIEKTPUUECKUX MOJIEH.

OOBbsicHEeHME Ha MpUMepPEe MAarHUTHBIX SBJICHUH, MoueMy (QHU3UKY MOYKHO
paccMaTpuBaTh KaK METAJUCIUILIUHY .

DNeKTPOMarHUTHHIE
KoJeOaHus

HaGnronenue ocuuyuiorpaMM TapMOHHUYECKUX KojeOaHMH CHIIBI TOKa B
LeMH.

N3mepenune 21eKTpOeMKOCTH KOHIeHcaTopa. M3Mepenne WHIyKTUBHOCTD
KaTyIIKH.

HccnenoBanue SBIEHUS IEKTPUUECKOTO PE30OHAHCA B ITOCIIE0BATEIBLHON
LeMH.

[IpoBenenune  aHamoruu  Mexay  (U3MYECKUMH  BeIUYHHAMH,
XapaKTEepU3yIOLUIMMH MEXaHUUYECKYIO0 U 3JIEKTPOMAarHUTHYIO KojeOaTelbHbIe
cucteMmbl. PacueTr 3HaueHUN cUibl TOKA M HAIPSDKEHHS Ha AJIEMEHTax LEnu
nepeMeHHoro Toka.  MccnemoBanue nmpuHIUIIA TeHCTBHS TpaHchopMaTopa.
HccnenoBanne npuHLMINA JEHCTBUS TI'EHEpaTopa IEPEMEHHOIO TOKa.
Ucnonv3oBanue WHTepHeTra i moucka HH(OpPMALUU O COBPEMEHHBIX
criocobax nepefayu >MeKTpodHeprud.  OcylecTBieHUE paauonepeadn u
paauonpuema. VccnenoBanue cBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa. Pa3BUTHE IIEHHOCTHOTO OTHOIICHHUS K U3Y4aeMbIM Ha
ypokax ¢u3MKd OOBEKTaM U OCBaMBaeMbIM BHJAM  JESTEIbHOCTHU.
OOpsicHeHHe  NMPUHLUMIHMAIBHOTO  pa3yMs  NPHUPOJBI  YOPYTUX H




OJICKTPOMArHuTHBIX BOJIH. H3noxenue CYTU OKOJIOTHYCCKUX Hp06JI€M,
CBA3aHHBIX C JJICKTPOMArHUTHBIMU KoJieOaHusIMH U BoJiHaMH. OOBSICHEHUE
POJIN SJICKTPOMAIrHUTHBIX BOJIH B COBPEMCHHBIX MCCICAOBAHUAX Bcenennoit

CBeTOBBIC BOJHEI

ITpuMeHeHNEe Ha IPAKTUKE 3aKOHOB OTPAKEHUS U IIPEJIOMIICHUS CBETA IPU
pemieHnn 3anad. OmnpeneneHue CHEKTPaJbHBIX TIPAaHULl YyBCTBUTEIIBHOCTH
YeJI0BEYECKOrO IJ1a3a.

YMeHHne CTpouTh M300pakeHUs MPEIMETOB, JaBaeMble JiMH3aMu. Pacuer
paccTOsIHUA OT JIMH3BI 10 N300pakeHus npeaMera. Pacuer onTu4eckoi cuibl
nuH3bl. M3mepenne (okycHOro pacctossHus JUH3BL VcrmbiTanue Mmojeneit
MHUKPOCKOIIA U TEJIECKOIa

HaGnronenue sBneHuss WHTEPPEPEHIUMH DIIEKTPOMArHUTHBIX  BOJIH.
Habmtonenue siBieHust 1udpakuuy 3JI€KTPOMArHUTHBIX BoJH. HabGmroneHue
SIBJIGHUS TOJSPU3AaLUU  3JIEKTPOMAarHUTHBIX BOJIH. V3MepeHue JIMHBI
CBETOBOM BOJIHBI IO pe3yJibTaTaM HaOJIOJEHUs SIBICHUS HHTEp(epeHuuu.
HaOmonenue  siBinenus audpakmoum  cBeta. HaOmioneHue — sBIeHUs
OJIApU3aluyl U Aucrepcuu cBera. IIoMCK pa3muuumii ¥ CXOACTBA MEXKAY
JTU(GPAKIUOHHBIM U JUCHEPCUOHHBIM crnekTpamu. llpuBenenue npumepon
NOSIBJICHUSI B IPUPO/IE U UCIIOJIb30BAaHUS B TEXHUKE SBJICHUN UHTEp(epeHLInH,
Jupakuuy, MOIspU3allud U jaucnepcun cBera. Ilepeunciienne MeTonoB
IIO3HAHUS, KOTOPbIE MCIOJIb30BaHbl IPU N3YUCHUH YKA3aHHBIX SIBJICHUN

DneMeHThl KBaHTOBOH (pr3HKH

KBaHTOBEIE CBOIiCTBA
CBCTa.

HabGmonenue ¢oroanekrpudyeckoro sddexra. OObsSCHEHHE 3aKOHOB
CrosieroBa Ha OCHOBE KBAaHTOBBIX IpeJCTaBlIeHHUN. Pacuer mMakcumalibHOMN
KMHETHYECKOW 3HEPruM 3JIEKTPOHOB NpH  (hoTornekrpuueckoM 3¢ddekre.
Omnpenenenne pabOTHl BBIXOJA JJIEKTPOHA TO TpaQuKy 3aBUCUMOCTH
MaKCUMaJIbHOW KMHETHUYECKON HEepruu (POTORJIEKTPOHOB OT YACTOTHI CBETA.
N3mepenne paboThl BBIXOA AIEKTPOHA.

[lepeuncnenne mnpuOOPOB YCTAHOBKH, B KOTOPBIX IPHUMEHSETCS
6e3uHepIMOHHOCTE (hoTodPdexTa. OOBICHEHHE KOPIYCKYJISIPHO-BOTHOBOTO
Jyanu3ma CBOUCTB (POTOHOB.

OOBsicHEHHE POJIM KBAHTOBOM ONITHKH B Pa3BUTHH COBPEMEHHON (hU3UKH.

®duznuka aroma

Habmonenne nuHeWYaThIX CreKTpoB. PacueT 4acTOThI M JUIMHBI BOJHBI
HCIIyCKaeMOro CBeTa IpM I[EepexojJe aroMa BOJOpOJa U3 OJHOTO
CTAallMOHAPHOI'0 COCTOSIHUS B IPYTOE€.

OObsicHeHHEe TPOUCXOXKIEHHUS JIMHEHYATOro CIeKTpa aToMa BOAOpoJaa U
pazniuuus  JIMHEW4YaThIX CHEKTPOB pa3lMyHbIX ra3oB. MccinegoBaHue
JINHENYaTOro CIEKTpa.

HccnenoBanue mpuHIIKIA pabOTHI JIOMUHECIIEHTHOI Jammnbl. HaGmronenue
U OOBSICHEHHE MPUHIIMIIA JEHCTBUS Jazepa. [IpuBenenne npumepoB
WCIIONBb30BaHUsS Jla3epa B COBPEMEHHOM Hayke M TexHHKe. Mcrmonb3oBaHue
WHuTepHeTa a1 norcka MHPOpPMAIMK O epCHeKTHBAX NPUMEHEHUs J1a3epa

duznka aToOMHOTO
sapa

HabGmonenne  Tpekos anpa-yactuy B Kamepe  Buibcona.
PeructpupoBanue sAnepHBIX W3Iy4YEHHH C IOMOIIBK cuertyuka ['eirepa.
Pacuer sHepruu cBsI3u aTOMHBIX SJEP.

Onpenenenne 3apsAia © MacCOBOTO YKMCia aTOMHOTO sijpa, BOZHUKAOIIETO B
pe3yapTaTe paguOaKTUBHOIO pacmnaja. Brruucnenue sHeprum,
0CBOOOXKTAFOIICICS TIPU PaAMOaKTUBHOM pacmajne. OmnpeneneHrue mpoIyKToB
SIEPHON peakiuu. BrlyrcneHne SHepPruu, 0CBOOOKTAOIESICS IPH SIEPHBIX
peaknusax. IloHmMaHue TIPEUMYIIECTB W HEIOCTATKOB HCIIOJIb30BAHMS
QTOMHOM »HHEPrUd M HOHUBHUPYIOLIUX H3JIYyYEHUH B MPOMBILIIEHHOCTH,
MenuiuHe. M3loxKeHue CyTH OKOJOTHYECKMX MPOOJIeM, CBSI3aHHBIX C
OMOJIOTUYECKHM JISHCTBUEM paJroOaKTUBHBIX m3nydeHuid. [IpoBeneHue




KJIacCU(UKALIUU STIEMEHTAPHBIX YACTHII IO X (PU3NISCKUM XapaKTEPUCTHKAM
(macce, 3apsay, BDEMEHHU KU3HH, CIIHHY U T.J1.).

[TonnMaHue IICHHOCTEH HAyYHOTO IO3HAHUS MHpa HE BOOOIIEe IS
YeJIOBEUECTBA B IICJIOM, a JUIA KaXKJIO0ro OOY4YarolIerocs JIMYHO, IIEHHOCTEH
OBJIAJICHHSI METO/IOM HAYYHOT'O TO3HAHWS ISl TOCTHUXKEHHS ycrexa B JII000M
BHUJIE NPAKTHYECKON JIEATCIbHOCTH

CHeL[I/IaJILHaSI TCOpHA OTHOCUTCIIbHOCTHU

OCHOBBI cHeUAIBLHOU
TEOPUH
OTHOCUTEIBLHOCTH

Beisicaute cytp CTO, mocrymaroB u caeactBuii uz CTO, dopmyns
PENASTUBUCTCKOM  JUIMHBI, MacChl, BpPEMEHH, HMIYJbCa, JHEPTUH,
PEJSATUBUCTCKOTO 3aKOHA CJII0KEHUSI CKOPOCTEH

O060011aroIImMe CBENCHUS

1o ¢pusuke

Crtpoenue u pa3BuTHE
Bcenennon

YMeHUs TOCTaHOBKM LI€JIeH J1eATeNbHOCTH, IIJIAHUPOBAHUSI COOCTBEHHOM
JEATEIbHOCTH U1  JOCTHXKCHMS IIOCTaBJICHHBIX LEIEH, IPEIBUACHUS
BO3MOXHBIX DPE3YyJbTaTOB 3THUX JCHCTBHUI, OpPraHU3allMM CAMOKOHTPOJS U
OLICHKH II0JIy4EHHBIX PE3yJIbTaTOB. Pa3BuTHe cnocoOHOCTH SICHO ¥ TOYHO
u3jgaraTb CBOM MBbICIH, JIOTUYECKHM OOOCHOBBIBATh CBOIO TOYKY 3PEHUS,
BOCIPUHHUMATh M aHAJIU3UPOBATh MHEHUS COOECEIHMKOB, IPU3HABas IPaBO
Jpyroro 4yejaoBeka Ha nHoe MHeHue. [IpousBeneHue usmepeHus GpU3NIECKUX
BEJINYUH U OLICHKA I'PAaHUILIBI IOTPEUIHOCTEN H3MEPEHU M.

IIpencraBinenre rpaHunbl NMOTPEHIHOCTEN M3MEPEHUH IPHU IOCTPOCHHUH
rpaduKoB.

YMeHune BbICKa3bIBaTh TUIIOTE3bI )11 00bCHEHHs HAOII0AaEMBIX SBJICHUM.

YMeHue npearatb MOACIH SABJICHUM. YKa3aHWe IpaHul] IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. 370KeHHE OCHOBHBIX II0JIOKEHUH COBPEMEHHOM
Hay4HOW KapTuHbl Mupa. lIpuBeneHue npumMepoB BIUSHUA OTKPBITUH B
(u3nKe Ha MPOrpecc B TEXHUKE U TEXHOJIOTUU TPOU3BOicTBA. Mcnonb30Banue
WuTepHera st moucka mHQOpMAaIiH.




YYEBHO-METOJUYECKOE 1 MATEPUAJIBHO-TEXHMYECKOE OBECIIEUEHUE
[TPOI'PAMMBI YVUEBHOM JUCLIUTIJIMHBI « DU3UKA»
Peanuzanus mporpamMmbl y4eOHON IUCHMIUIMHBI TpeOyeT Hanuyus ydeOHOro KaOuHeTa

Dusuky; nadopatoprn OUIUKH.
Obopyodosanue yuebno2o kaburnema:
- IOCa/I0YHbIE MECTa MO KOJMYECTBY O0YUarOIINXCS;
- pabouee MeCTO MpenoaBaTes;
-JI0CKa,
- DKpaH,
-Cteny 6€3011aCHOCTH U OXpaHbl TpyAa,
- [Inakarsr:

v’ nepuoanueckas cucrema /I.1M.Menneneesa;
[Ikana 31eKTPOMarHuTHBIX BOJIH;
Cxema rugpooanekrpoctanuuu; Kaprta 3BezgHoro Heba ; Tpancdopmarop;
[TpuctaBku anst 00pa3oBaHUs JECATUYHBIX, KPATHBIX U JOJIbHBIX €IUHUIL;
Mexanuka/3akon coxpanenusi/Padora cuibl.;
MonekynspHas ¢puzuka/MonexkynsapHo-kuHeTndeckas teopusi/IIkana remmeparyp;

LSRR VRN NN

Mexanuka/KnHematnka  MaTepuUabHOM — TOYKH/B3auMOCBs3p  BpaIIaTeNbHOTO |
KO0JIEOATEIILHOTO IBYKEHUS.

\

Mounekymsipaas puzrka/MexaHUdecKue ¥ 3ByKOBBIC BOJIHBI /[Ip0T0TbHBIE BOJTHBI.

\

Mexanuka, MoyeKyisapHas — ¢usuka/DOyHaaMeHTaIbHBIE — KOHCTaHThI/Du3nueckue
BEJIMYUHBL.;

V' DnekrpoauHamuka/CHiibl AJIEKTPOMAarHUTHOTO B3auMmoeiicTBus/HanpskeHHOCTh
3JIeKTpocTaThyeckoro noiisi.; MonekynspHas ¢usuka/Tsepnoe Teno/Kpucramiueckue
Tesna.; BBeaeHune/@us3uka B TMO3HAHWM — BEIECTBA, IMOJS, IPOCTPAHCTBA MU
BpemeHu/Ctpoenue atoma.; MonekyisapHas ¢pusuka/Tepmoaunamuka/l{ukn Kapho.;

v' MonekynspHas ¢usuka/MoneKyispHas CTPyKTypa BeLeCcTBa/ArperaTHble COCTOSHUS
BEIIECTBA.;

v’ DIeKTpOJMHAMHUKA/DHEPTUS.  JIEKTPOMATHUTHOTO  B3aMMOJEHCTBUS  HETIOIBHIKHBIX
3apsAa0B/[{U3AEKTPUKHU U TPOBOAHUKY B 3JIEKTPOCTATUYECKOM TIOJIE ;

v Mexanuka/JlunamMmuka MatepuanbHoil Touku/BTopoit 3akon HeroroHa; /PenstuBUCTCKAsS
mexaHuka/CKopocThb cBeTa- MaKCHMaJbHas CKOPOCTh pacrpocTpaHEHHs
B3aMMOJCHCTBHSL.;

v Mexanuka/J[HHAMHKA TEPUOANYECKOTO IBHKEHUs//IMHAMIKA CBOOOTHBIX KOJEOAHUIL.
MonekynsipHas ¢pusuka/CxxnxeHue napa npu ero u3oTepMuyeckom cxxatuu/Kuakocrtu u
nap.

- CTOJI IEMOHCTPAI[MOHHBIN ;

Texnuueckue cpedcmea 006yueHust:.

- KOMIBIOTEP C JMIEH3UMOHHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM U MYJIbTUMEIUATIPOEKTOD;
- IPE3EHTAIH K YPOKaM

Obopyoosanue nabopamopuu u pabouux mecm 1a6opamopuu.

Ob6opynoBaHue o TeMaM Kypca GpU3NKu

«OCHOBBI DJIEKTPOCTATUKMU .»

1.9nekTpockorr;

2.MasTHUK 21€KTPOCTATUYECKUI;

3.D00HHUTOBAs NAJIOYKA;



4.CtexnsaaHas majgoJka;

5.JlepeBsiHHAs MaIOUKa;

6.1epcTs.;

«OCHOBBI DJIEKTPOAMHAMMUKMUA .»
1.Peocrar.;

2.IloacraBka;

3.KonnencaropHsie 6aTapeu;

4.I'eHepaTop BHICOKOBOJIBTHBIN IIKOJBHBIN CIIEKTP-1;
5.Karymku uHIyKTUBHOCTH;
6.Tpanchopmarop.;

7. Tepmonapa;

8. TepMoMeTp Ha CONPOTUBIICHUU;

9.Pe3ucropsl;

10.Marsut n1yrooGpa3HbIii;

11.MarauTHas cTpeska;

12.MaruuThbl IOJIOCOBBIE;

13.Habop MarHuTOB KEpaMUYECKUX
nuameTpom:35mm;2 Smm;20mm; 1 5mm; 10Mm;)

« OIITUKA.»

1.Tpy6xu cnextpanbabie TCY (yueOHbIe);
2.Conneynas O6arapes;

3.IIpu3Mbl IPSIMOTO 3PEHUS;

4.CnekTpocKor;

5.3epkano;

6.I1pu3ma cTexiIsiHHAsI IPSMOYTOJIbHAS;
7.Ilpu3ma CTEeKJISIHHAS - TpanelueBuIHas;
8.ITpu3ma cTexiissHHas TpeyrojibHasi;

9.Habop wur;

10.ITpu3ma 1BOSIKOBOTHYTas;

11.IIpu3ma creknsiHHas BOSIKO BBITYKJIas;
12.I1pusma cTekisiHHas MOIyKpyTJias;
13.IIpu3ma crekisiHHAs KpyTuas;

14.Okpan;

15.ludpakuronHas pemerka;

16.lepxatens;

17.ITpubop ansa nemoHcTpanuu konen HproToHa;
18.111emns;

« MOJIEKVIJIAAPHA A ®U3UKA U TEITJIOTA . »
1.Mopnenu aToMOB ISl COCTaBJIEHUS MOJIEKYT;
2.Mopens KpUCTAJUTMUECKOH pereTk rpadura;
3.Mozenb KpUCTaUINUECKOM PEIIETKH JKENe3a;
4 Monenu kpuctaunueckoit pemerku NaCl,
5.bapomerp-anepons;

6.Mopenb 1BUraTesns BHyTPEHHETO CrOPaHus;
7.I'urpoMeTp NCUXpPOMETPUUYECKHUI;
8.MeH3ypku;

HMK(xonb1ieBbIe

Mar"surTa



9.1ITaHreHIMPKYJIb;

10.MasTHUK;

11.ITpuGop At IPOBEPKU Ta30BBIX 3aKOHOB;
12.ManomeTp 00pa3IOBBIii;

13.Mozenb napoBoii MallluHBI.

14.1a60p TUPb;
15.Habop mu1st Habr01eHHsI TOBEPXHOCTHOTO HATSDKCHMSI JKUIKOCTEH;

16.HaGop Ten (amoMuHUH, 1epeBO,MEb..).;

17.Crakan

18.Beckl yueOHbIe;
19..JI1aGoparopnas nocya.
20.Tepmometp 66*100;
21.JlunamMoMeTpHl;
22 1lIraTus;
«ACTPOHOMU A»
1.Mopenp HEOecHOM chephl;
2.Mopenb 171 onpeesieHus YIIIOBOTO PACCTOSHUS 3BE3/.

Jlureparypa:
I".N.Psa6osayios,H.P./lagumieBa,B.A Kypuato «COOpHUK NUIAKTUYECKHUX 3aJaHUN MO (usmke:
yueOHOe ocodue JIisl TEXHUKyMOB»-M.BpiciI.1IK.

Hugpopmayuonnoe obecneuenue oobyuenus

nsa cmyoenmos

JImumpuesa B.®.®Ouzmka 18 npodeccMii M CHENUAIbHOCTEH  TEXHHYECKOTO
poduIIs: yIeOHUKIIA 00pa30BaTENbHBIX YUPESKACHHUN cpell. Tpod. odpazoBanus. — M.,
2019

JImumpuesa B.®.®Ouzmka s mpodeccMii M CHENUaIbHOCTEH  TEXHHYECKOTO
npodmist.Coop-HUK 3amad: ydebd. mocoOue st o0pa30BaTENbHBIX YUPEKICHUN Cpel.
npod. obpazoBanuss. — M., 2019

Jmumpuesa B.®., Bacurves JI.M.®Duzuka pana mnpodeccuid M crnenualbHOCTEH
TexHuueckoronpopunsi. KoHTponbHble MaTtepuanbl: y4eOd. MOCOOMS A y4peKIeHUMH
cpen. mpod. oopazosanus / B.®.J[Imutpuesa, JI.1.Bacunses. — M., 2019

Jmumpuesa B.®.®Ouszmka s mpodeccuit M CHENUATBbHOCTEH  TEXHHYECKOTO
npoduist.JJabopa-TOpHBIA MPaKTUKYM: ydel. MoCcOoOusl ISl YUpeXICHUM cpen. mpod.
obpazoBanus / B.®.JImutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2019
Jmumpuesa B.®.®Ouszmka s mpodeccuit M CHENUAIBbHOCTEH  TEXHHYECKOTO
npOdUIIA:IEKTPOH-HbII yuye0.-MeTO/l. KOMIUIEKC i 00pa30BaTEIbHBIX YUPEKICHUI
cpen. mpod. oopazoBanus. — M., 2020

Jmumpuesa B.®.®Ouzmka s mpodeccuii M CHENUaTbHOCTEH  TEXHHYECKOTO
PO IIEK-TPOHHOE YUeOHOE M3/IaHne (MHTEPAKTUBHOE JICKTPOHHOE MPUIIOKECHHE)
JUTSL 00pa30BaTENbHBIX YUPEXKICHUH cpell. mpod. oopazoBanus. — M., 2020

Kacwvsanos B.A.VnnrocTprupoBaHHbIH atiac o ¢usnke: 10xmacc.—M., 2019

Kacwvsanos B.A.VnnrocTpupoBaHHbIH atiac o ¢usnke: 11kmace. —M., 2019

Tpogpumosa T.1., Dupcos A.B.Duzuka i1 npodeccuii U crennaibHOCTEeH TEXHUIECKOTO
HEeCTeCTBeHHO-Hay4uHOro npoduieii: CoopHuk 3amad. — M., 2020



Tpoghumosa T.U., Pupcos A.B.®uzuka mis npodeccrii v CriennagTbHOCTEH TEXHHUYECKOTO
HMEeCTEeCTBEHHO-Hay4HOTo npoduieii: Pemenus 3amau. — M., 2019

Tpogumosa T.U., Dupcos A.B.Puszuka.CnpaBounuk. —M., 2020

Qupcos A.B.Ouznka 11 npodeccuii U CIeUaTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
Hay4qHOTOnpoduieil: y4eOHUK i 00pa30BaTENbHBIX YUYPEXKIEHHH cpel. mpod.
obpazoBanus / mox pen. T.M. Tpopumosoii. — M., 2020

s npenooasamerneii

Koncturymus Poccuiickoit  ®enepanuyn  (IpuHATA BCEHAPOJHBIM  T'OJIOCOBAaHUEM
12.12.1993) (¢ yueToM MOMpaBOK, BHECEHHBIX (peaepanbHBIMU KOHCTUTYIIHOHHBIMH
3akoHaMu P® o nonpaskax

Koncturyiuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009.
— Cr. 445.

@enepanbublii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. (enepanbHBIX 3aKOHOB OT
07.05.2013 99-@3, o1 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne
203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 84-®3, ot 27.05.2014 Ne 135-@3, or 04.06.2014 Ne 148-®3, ¢ wusm.,
BHeceHHBIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-03) «O6 obOpa3oBanuu B
Poccuiickoit denepammy.

[Tpuka3 MunucrepctBa oOpa3oBanus U Hayku PD «OO0 yTBepxkaeHun denepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa cpexHero (MOJHOro) oOIIero
obpazoBanusm» (3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

[Tpuxa3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu uzmenenuii B [Ipukas
MunuctepcrBa o6pasoBanus U Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413 “O6
YTBEPK-ACHUU (peiepaibHOTO TOCYAaPCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTa CPETHETO
(mosHOr0) 001IET0 0Opa3zoBaHUsA™».

[Tucemo J[lemapramMeHTa TOCYIapCTBEHHOM NHOJMTUKM B cepe MOATOTOBKM pabouux
kagpoB u IO Muno6punayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpauuu 1mno
OpraHu3alii TOJyde-HUs CpeJHero oOmero oOpa3oBaHUS B Ipenenax OCBOCHMS
00pa30BaTeNbHBIX MPOrpaMM CpeIHEro MnpodeccHoHaIbHOro o0Opa3oBaHUs Ha Oase
OCHOBHOTI'0 00111ero 00pa3oBaHMs ¢ y4eTOM TpeOoBaHUH (efepabHbIX FOCy1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB U MOJIyd4aeMOi MPO(pECCUN UM CIIEHUATBHOCTH CPEAHEr0o
npodeccuoHaIbHOr0 00pa30BaHUY.

Humepnem- pecypcul

www.fcior.edu.ru (deaepanbHblii ICHTP WHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB).
wwww.dic.academic.ru (Akagemuk. ClIOBapH 1 SHIUKIONEANH).

www.booksgid.com (BooksGid. Dnexkrtponnas ©Oubmuoreka). Www.globalteka.ru
(Fnobanteka. I'moGanpHas OHONMOTEKa HAaydHBIX pecypcoB). Www.window.edu.ru
(EnuHOe OKHO nocTyma K oOpa3oBaTelbHBIM pecypcam). WWW.st-books.ru (Jlyudrmas
y4yeOHast TuTepaTypa).

www.school.edu.ru (Poccwuiickuii oOpa3oBatenbHblii mopTai. J[oCTyMmHOCT, Ka4decTBo,
3 PeK-TUBHOCTB).

www.ru/book (DnektponHas OubnmoTeuHas cucrtema). Www.alleng.ru/edu/phys.htm
(O6pazoBatenbHbIe pecypchl MHTepHETA — DU3MKA).

www.school-collection.edu.ru  (Enunas komnekiuss 1mudpoBbIX  00pa30BaTEIbHBIX
pecypcos). https//fiz.1september.ru (yueono-meToauueckas razera « Dusukay).



www.n-t.ru/nl/fz (HobeneBckue maypeatsl mo ¢usmke). Www.nuclphys.sinp.msu.ru
(Anmepuas ¢pusuka B Marepuere). www.college.ru/fizika (IToaroroska k EI'D).
www.kvant.mccme.ru  (Hay4HO-TIONYJISIPHBIN  (DU3UKO-MATEMATHYECKUI  JKypHAI
«KBanTt»).

yos.ru/natural-sciences/html (ecrecTBeHHO-HayuHBIN KypHAT s Momoaeku «IlyTh

HayKy»).

DNEKTPOHHO-00pa30BaTENbHbBIE PECYPCHL:

®dusuka st mpodeccuii U cnenuaabHoCcTe TexHnueckoro npoduiss. DYMK (nokanpHas
Bepcust), murpuena B.®., 2015
Ousuka ans npodeccuii U CHenuaIbHOCTEH TEXHUYECKOTO NpOQHIIsA. DIEKTPOHHBIN
dopmar, Imutpuena B.®., 2018



