MHUHHUCTEPCTBO OBPA30OBAHUS U HAVKH POCCHUMCKOM OEEPALIUU
®EJIEPATIBHOE I'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA30OBATE

JILHOE VYPEXIEHWUE
BBICLLIET'O OBPA3OBAHUSA
«CAPATOBCKHI 'OCY JAPCTBEHHBIM TEXHUYECKHWI YHUBEPCUTET
UMEHU TATAPHHA [O.A.»

IIPOQECCHOHAJIBHO—HE}IAFOFH‘IECKPWI KOJUIEK

RICITY umenn Tarapusa 10.A.
M.YO. 3axapuenko

PABOYAS IPOTPAMMA YYEBHOIA AACHUAILIAHBI
OY/I.10 PU3UKA

I10 CIEHUAJIBHOCTH
15.02.14 OCHALIIEHUE CPEACTBAMH ABTOMATHU3AIINU
TEXHOJIOTUYECKHX IMPOIIECCOB " IIPOU3BOACTB (11O
OTPACJISIM)

Caparos 2018



PabGouass nporpamMma y4yeOHOW aucuUIUIMHBL «®Pu3nkay paspaboTaHa B
cootrBeTcTBUM ¢ TpeboBaHusmMu ®I'OC CIIO no cnenumansHocTu 15.02.14 OcHaienue
CpelCcTBaMH aBTOMAaTU3AlMM TEXHOJOTMYECKUX TIPOILECCOB U MPOU3BOJACTB (IO
oTpacisiM), YTBEpXKAEHHOrO mpukazoM MuHucrepcTBa oOpazoBaHus U Hayku PO ot
09.12.2016 1., Ne 1582, ®I'OC cpeanero oduiero odbpazoBanus (mpuka3 MUHOOpHAYKH
P® ot 17.05.2012 Ne 413, ¢ u3MEHEHHMSIMHU U JOMOJIHEHHMSIMU 0T 29 mioHs 2017 r. Ne 613)
1 TIPUMEPHOM MPOTPaMMbl YIeOHON AUCIUIUTHMHBI «Du3ukay s mpodecCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHU3alMil, pekoMeHa0BaHHON denepanbHbBIM TOCYAapCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «DenepalibHblil HHCTUTYT pa3BUTHs 0OpazoBaHus» (OIAY
«®UPO») B KayecTBe MNPHUMEPHOM MPOTpaMMbl JUISl peaju3aldd  OCHOBHOU
npodeccronanbHoi obpa3zoBaTenbHOl mporpamMMbl CIIO Ha 6a3e OCHOBHOTO 00IIEro
oOpa3oBaHusI ¢ MOTyYeHUEM cpeanero oomiero oopaszoBanus (IIporokon Ne 3 ot 21 utons
2015 r. Peructpanuonnsiit Homep penenzuu 3840t 23 utonst 2015 r. ®I'AY «OUPO»)u
C y4€TOM M3MEHEHUM 1 gonoyHeHu ot 25.05.2017r.
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1 HACHHOPTHHPOI'PAMMBIINCLHUIIJIMHBI ®U3UKA

1.1 Ob6s1acTh NpUMEHEHUA MPOTPAMMBbI

PaGouass mporpamma y4eOHOW NUCHMIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKM CHELHUAINCTOB cpenHero 3BeHa B coorBerctBuM ¢ PI'OC CIIO mo
cnennasibHOoCcTH 15.02.14 OcHaiieHue cpeAcTBaMH aBTOMATH3AlMKM TEXHOJIOTUYECKHUX
MIPOLIECCOB M MPOMU3BOJCTB (IO OTpacisiM). JlaHHAs JUCUUIUIMHA M3Y4aeTcs C y4eTOM
pod ISt TOJTy9aeMoro mpodecCHoHAIbHOTO oOpa3oBanus. CocTaBiieHa B COOTBETCTBUHU
C IpPUMEPHON mporpaMMol y4eOHOW MUCHMIUIMHBI «DPu3uKa» sl TpodecCuoHaIbHbIX
00pa3oBaTENbHBIX OPTraHU3alNM, PEKOMEHJAOBaHHBIX DenepanibHbIM TOCYAApPCTBEHHBIM
aBTOHOMHBIM  yupexjaeHueM «DenepaabHblii HWHCTUTYT pPa3BUTHS  0Opa30BaHUS»
(PTAY«®UPO») B KauecTBe NPUMEPHONM MPOrpaMMbl JJisi peaju3alid OCHOBHOMU
npodeccronansHOil 00pazoBaTenbHON Tporpammbl CIIO Ha 6a3ze OCHOBHOro 0OIIErO
oOpa3oBaHusl ¢ MoaydeHueM cpeanero oodmiero oopazosanus (IIpotokon Ne 3 ot 21 urosns
2015 r. Peructpanuonssiii Homep penenszuu 3840t 23 utonst 2015 r. ®I'AY «OUPO»)u
C y4€TOM U3MEHEHUH U gonojHenuii ot 25.05.201 7.

1.2 Mecro y4eOHOHl AMCUMILIMHBI B CTPYKType HNPOrpamMMbl NOATOTOBKH
CIEeLHAJHMCTOB CPEJHEro 3BeHA:
O011e00pazoBaTENbHBIA HUKII, 00IIKE YUeOHbIE TUCIUILINHBI

1.3 Hean u 3aga4u y4eOHOM AUCHMILVIMHBI — Tpe0OBaHMsA K pe3yjabTaraM
OCBOCHUSA YUYeOHOM TMCIHUTIIHHBI

Copepxanue mnporpamMmbl yuyeOHOW auciuIuiiHbl «®du3nkay HampaBiIeHO Ha
JOCTHKEHUE CIICYIOIIUX LeJIe:

- OCBOEHHME 3HaHMM O (yHIaMEHTalbHBIX (PU3MUYECKUX 3aKOHAX W MPUHLUIAX,
JeXaluX B OCHOBE COBPEMEHHON (U3MYECKOW KapTUHBI MuUpa; Haubojiee BaKHBIX
OTKPBITUSIX B oOOnacTu (PU3MKH, OKa3aBIIMX OIpeNessionlee BIMSHUE Ha pa3BUTHE
TEXHUKU U TEXHOJOTUHU; METOAaX HAYYHOIO MO3HAHMS IPUPOIbI;

- OBJIaJICHHE YMEHMSIMU MPOBOJUTH HAOJIONECHMS, TUIAHUPOBATH M BBHINOJIHATH
OKCIIEPUMEHTHI, BBIIBUTATh THUIOTE3bl M CTPOUTH MOJEIH, MPUMEHSTH TOTyYeHHBIC
3HaHUS MO (PU3UKE Ui OOBSICHEHUS PAa3HOOOPa3HbIX (DU3UUYECKUX SIBICHHI U CBOWCTB
BELIECTB; MPAKTUYECKHU HCIOJIb30BaTh (PU3MUYECKUE 3HAHUS, OLEHUBATH JOCTOBEPHOCTh
€CTECTBEHHOHAYYHO! MH(OpMALINH;

- pa3BUTHE [IO3HABATEJIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B Tpolecce MNPUOOPETEHUS 3HAHWM ©W yMEHUU 10 (QU3HKE C
UCIIOJIb30BAaHUEM  Pa3NIMYHbIX  HCTOYHUKOB  HMH(OpPMALUM M COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHUH;

- BOCNUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPUPOJIBL,
MCIIOJIb30BaHUsl JOCTHKEHUM (PU3MKHU Ha OJaro pa3BUTHUS YEIOBEUYECKOW LMBUIIU3ALINY;
HEOOXOJUMOCTH COTPYJHUYECTBA B IMPOLIECCE COBMECTHOTO BBINMOJHEHUS 3a]ad,
YBOXUTEJIBHOTO OTHOIIEHHWS K MHEHUIO ONIMOHEHTAa IMpU OOCYXJIEHUU MpodiIemM
€CTECTBEHHOHAYYHOI'O COJEP’KaHUs; TOTOBHOCTH K MOPAIBbHO-ITUYECKOM OLICHKH
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MCIIONIb30BAHUSI HAYYHBIX JOCTHIKCHHUH, YYBCTBA OTBETCTBEHHOCTH 3a 3aIlUTy
OKpYKaIOIIeH Cpepl;

- WCTOJIb30BaHKHE NMPUOOPETCHHBIX 3HAHUA M YMEHWH JUIsl PEIICHUS] MPAKTHUECKUX
3a7lay TOBCEJHEBHOW JKM3HHW, oOecredeHus: Oe30MacHOCTH COOCTBEHHOH IKH3HH,
PalMOHAIBHOTO MPUPOJIOTIONIF30BAHUS U OXPAHBl OKPYKAIOIIEH CpPebl U BO3MOXKHOCTh
NPUMCHEHHS 3HAHWWA TIPU PEIICHWW 3a/1a4, BO3HUKAIOMIMX B  TOCIEAYIOIIEH
npodhecCuOHANBEHOM e TENbHOCTH.

B pe3yabrare HM3ydyeHMsl Y4eOHOHl AUCHMIUIMHBI «Pu3uka» 00y4yaroImiics

JA0JI2KeH 00J1a1aTh 00IMMH KOMIIETeHIIUSIMU:

OK 02. OcymiecTBiarh TMOWCK, aHaIN3 M HMHTEpHpeTanuio uHbopMaIu,
HE0OXOUMOM I BHITIOTHEHHS 3a7a4 IPOo(eCCUOHATBLHON ACSITEbHOCTH.

OK 03. IlnanupoBaTh U peajdn30BBIBATH COOCTBEHHOE IMpodeccruoHalbHOE U
JUYHOCTHOE Pa3BUTHE.

OK 06. IlposBasTh rpakJaHCKO-NMATPUOTUYECKYIO IMO3UIINI0, JIEMOHCTPUPOBAThH
OCO3HAaHHOE MMOBEJCHUE HAa OCHOBE TPAAUIIMOHHBIX OOIIEUETIOBEYECKUX LIEHHOCTEH.

OK 07. ConeticTBOBaTh COXpaHEHHIO OKPY’KAIOIIECH CpeJbl, pecypcocOepekeHuIo,
3¢ (}EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

OK 09. Hcnonws3oBarh WHGMOPMAIIMOHHBIE TEXHOJOTHMH B MpodhecCHOHATBHOM
JESITEIbHOCTH.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILJINHBI

OcBoenne coaepxkaHusg ydeOHOW gucuuiuiuHbl  «Dusnka» obecrneurBaeT
JTOCTIDKCHUE CTYICHTAMH CIICAYIOIINX PE3YIbTaTOB:

JIMYHOCTHBIX

- YyBCTBO TOPJOCTH M YBAXKEHHSI K HUCTOPUH M JOCTHKEHUSM OTECYECTBEHHOM
¢usnueckoii Haykd; (QU3NYECKH TPAMOTHOE TIOBEACHHE B MNPodecCHOHATBHON
JeSTEIBHOCTU U OBITY TIPH 0OpallleHuu ¢ TprudopamMu U yCTPOUCTBAMM;

- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS M TOBBINICHUS KBaIU(HUKAIUKA B
n30paHHOM TPOo(dEeCCHOHATBLHON AESITENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHE WCIOJb30BaTh JOCTHKEHUS COBPEMEHHOW (U3MYECKOW HAyKH U
(U3UYECKUX TEXHOJOTUHA TSI TIOBBIIIICHUSI COOCTBEHHOTO WHTEUICKTYaTbHOTO Pa3BUTHS
B BEIOpaHHOM TPO(PECCHOHATIBHOM 1€ATEIbHOCTH;

- YMEHHUE CaMOCTOSTENIbHO JOOBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
UCTIOJIB3YS JIJISl ATOTO JIOCTYITHBIE HCTOYHUKH MH(GOPMAIIHH;

- YMGHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMAaHJE IO
pelieHno o0IIKX 3a/1ay;

- yYMEHHE YHOpPaBISATh CBOEH TIMO3HABATEIBHOU JESITEIBHOCTHIO, TPOBOIAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYaTbHOTO Pa3BUTHUS,

MeTanpeIMeTHbIX:

- UCIOJIb30BAHUE PA3IMYHBIX BUJOB MTO3HABATEIILHON JESITEILHOCTH JIJIS PEIICHUS
¢u3nuecknx 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOIEHNUS,



OMMCaHUs, U3MEPEHUS, SKCIIEPUMEHTA) ISl U3yUEHHUS Pa3IUYHbIX CTOPOH OKPY>KaroIleH
NENUCTBUTEIBLHOCTH;

- UCIOJIb30BAaHNWE OCHOBHBIX HMHTEJUICKTYaJIbHBIX ONEpalMii: MOCTAaHOBKH 3a/layH,
dbopMynupoBaHMs ~THUIOTE3bl, aHalM3a M CHUHTE3a, CpaBHEHUs, 0000IIeHMUS,
CUCTEMAaTHU3allK, BBIABICHUS TMPUYUHHO-CICJCTBEHHBIX CBs3€i, MOMCKAa aHaJOroB,
dbopMynHpOBaHMs BBIBOJIOB JUIsl M3YYEHHS PA3IMUYHBIX CTOPOH (PU3MYECKUX OOBEKTOB,
SBIICHUN W TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTb CTaJKHBAThCS B
npodeccruonansHoM chepe;

- YMEHHE Te€HEpHUpOBaTh WUJEU M OMpPENEIATh CPEACTBA, HEOOXOMUMBIC IS UX
pealn3aluu;

- YMEHHE WHCIIOJIb30BAaTh PAa3IMYHBIE WMCTOYHUKU JIA TONydeHHUs (U3NUECKO
nH(pOpMaIH, OLIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHUE aHAJN3UPOBATh U MPEICTABIATh MHPOPMAIIUIO B Pa3IMUHBIX BHIAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3YJIbTaThl COOCTBEHHOI'O HCCIEOBaHUS,
BECTU JUCKYCCUHU, JIOCTYIHO MW TapMOHHMYHO coYeTasi cojJepkaHue u (HOpMbI
npecTaBisgeMon nHhoOpMaIuy;

npeaIMeTHbIX:

- c(OpMHUPOBAHHOCTh TPEACTABICHUA O POJIM U MecTe (U3UKHA B COBPEMEHHOMU
HAy4YHOW KapTHUHE MUpa; IOHMMaHue (U3HUYECKOW CYIIHOCTH HaOII0JaeMBbIX BO
BcenenHnoll aBineHuid, poid (U3UKUM B (POPMUPOBAHUU KpPyrozopa U (HyHKIHMOHAIBHOMN
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHNS MPaKTUIECKHUX 3a]1a4;

- BJIaJICHUE OCHOBOIIOIATAIONUMH (PU3MUECKUMU TTOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHd M TEOpUSMH, YBEPEHHOE HCIIOIb30BaHUE (HU3MUECKON TEPMHUHOJIOTUU U
CUMBOJIUKU;

- BJIaJICHWEC OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, WCIIOJIb3yEeMBbIMH B
busuke: HAOMIOIEHUEM, OTTMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHusi oOpabaThiBaTh pe3yJbTaThl U3MEpPEHUN, OOHAPYKUBATh 3aBUCHUMOCTH
MEXAY (PU3NUECKUMH BETUYMHAMU, OOBSCHATH MOJIYYCHHBIC pe3yJbTaThl M JeNaTh
BBIBOJIBL;

- c(hopMUPOBAaHHOCTHh YMEHUS peIiaTh GU3NUECKHUE 3a1a4H;

- c(hopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYyUYEHHbIE 3HAHUS IS OOBSICHEHUS
yCIIOBUI NMPOTEKaHUs (PU3NYECKUX SBICHUHN B MPUPO/IE, TPOodeCCUOHATBLHOM cdepe u s
MIPUHATHUS TPAKTUYECKUX PEIICHUN B TIOBCETHEBHOMN KU3HU;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOM TMO3UIIMU IO OTHOILIEHUIO K (Pu3nueckoi
nH(pOpPMaINH, TTOTYy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

1.4 KoinuecTBO 4acoB Ha OCBOCHHE NPOrPaMMbl Y4eOHOM TUCHUIIJINHBI:
Bcero no yuebnomy many 139 ygaca.



2 CTPYKTYPA U COAEP) KAHHUE YUYEBHOM JUCIHUITJINHBI
2.1 O0bem yueOHOI TUCHUIIMHBI M BUABI y4e0HOH padoThI

Bun y4ue6Hoii padoTsI Ob6vem uacos

Bcero no yueoHoMy ImiiaHy 139
B TOM 4YHCJI€ BO B3aUMO/IeliCTBUH ¢ MPenoaBaTejiemM 139
MPAKTUYECKUE 3aHATHUS 40
itabopaTopHasi pabora 10
TEOPETUYECKUE 3AHATHUS 71
KOHCYJIbTAIIH 6

POMEKYTOUYHAs aTTeCTalUs 12

B cooTBeTCTBUU C Y4eOHBIM IUIAHOM IO UTOTaM | cemecTpa arrectanus IpoBOIUTCS B BHIE «Jlpyrue
(hOpMBI KOHTPOJIs» (CpeaHUi 6alT IO UTOTaM TEKYIIEH yCIIeBAeMOCTH).
[To uToram n3y4eHus: TUCHUILTHHBI BO 11 cemecTpe oOyJaromuecs CAarT IK3aMeH.




2.2 TemaTHYecKHii IJIaH U COAeP:KaHNe YUeOHO# AUCIUITUHbIDU3NKA

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, MIpaKkTU4YecKue 3aHATHS, OB LeM 1ACOR YpoBeHb
pa3/iesioB M TeM CaMoCTOsITeIbHAsA padoTa CTyAeHTOB OCBOCHMA
IlepBblii cemecTp
BBenenne ®dusnka — pyHaMeHTaIbHas HayKa o pupoje. EcTecTBeHHO — Hay4dHbII MeToq 2
IIO3HAHUS, €70 BO3MOXHOCTH U TPAHULIBI IPUMEHUMOCTU. MojenupoBanue
(bu3MYeCKUX SIBICHUN U MPoIeccoB. Polb 3KCIieprMeHTa ¥ TEOpUH B IIpoIecce
ITO3HAaHMS NpUpoabl. Pusnyeckas BesmunHA. [lorpemHocTy n3mMepeHni
¢usnveckux BenuunH. Puzndeckne 3aKoHbI. [ paHUIIBI IPIMEHUMOCTH
¢busnueckux 3akoHOB. [loHsTHE O PU3NMUECKON KapTHHE MUpA. 3HAUCHUE
¢u3uku npu ocBoenuu creruansHoctei CII10.
Paznea 1 Mexanuka 24 1-2
Tema 1.1 Kunematuka Coaep:xanue yue0HOro MaTepHaJia 4
MexaHuueckoe JABM)KEHHE. XapaKTEepUCTUKU MEXAHUYECKOro JIBUIKEHUS:
IIepeEMEIEHHE, ITYTh, CKOPOCTb.
PaBHOMEpHOE IPSMOJIIMHEWHOE JBUKEHUE.
YckopeHnue. PaBHonepeMeHHOE IPSIMOJIMHENHOE IBUKEHUE.
CB0OOIHOE ITaJICHHE TE.
JIBrokeHue Tesia, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE IBH)KEHUE IO OKPYKHOCTHU
IIpakTnyeckas padora Nel Pemenue 3amau «PaBHOMepHOE ABH)KECHHE. 6 2
I'padrueckoe npencTaBaeHUE TBUKEHUS»
IIpakTnyeckas padora Ne2 Pemenue 3anad «PaBHOYCKOPEHHOE IBUKECHHE.
CB0OOIHOE TTaICHUE TEI»
IIpakTnueckas padora Ne3 Pemenue 3amau «JIBrkeHue Tena, OpOLIEHHOTO
10J1 YTJIOM K TOPU30HTY»
Tema 1.2 3akonbl Coaepxxanue y4eOHOro MaTepuasa 4 1-2

mexanukn Herorona

[Iepseiit 3akoH Herorona. Cuna. Macca. Umnynsc.

Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIaCCHYECKOW TMHAMMKHU.

Tpernii 3akoH HproTOHa. 3aKOH BCEMUPHOIO TATOTEHHUS. [paBUTAMOHHOE
noie. Cuna tsokect. Bec. CriocoObl n3MepeHust Macchl Tell.

Cuiibl B MEXaHUKE.




IIpakTnyeckas padora Ne4 Pemenne 3a1ay «CUiibl B MPUPOIE»
JlabopaTopuasi padora Nel "HM3ydeHue o0COOEHHOCTEH CHIIBI TpPEHHUS
(cxonbxeHus )"

4(2+2)

Tema 1.3 3aKoHBI
coXpaHeHHs B
MeXaHHuKe

Conep:xanue yueOHOTro MaTepHaJia

3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.

PaGora cumel. PabGora mOTEHIMANBHBIX CHJI. MOIIHOCTh.  DHEpPrHs.
Kunernyeckass oHeprus. IloreHnmanbHass 5SHeprus. 3aKOH COXPAaHEHHUs
MEXaHNYECKOM dHepruu. IIpumenenne 3aKk0HOB COXpPAHEHMS.

1-2

IIpakTuyeckas padora NeS Pemrenue 3amau "3akoH coxpaHeHHs UMIyJbcea”
IIpakTuyeckass padora Ne6 Pemenue 3amau  «3akoH  COXpaHEHHS
MEXaHUYECKON YHEPTUM»

Paznen 2

OCHOBBI MOJIEKYJ/ISIPHOM (PU3UKHU U TEPMOJAMHAMMKH
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Tema 2.1 OcHOBBI
MOJIEKYJISIPHO-
KUHETHYeCKOi TeoOpHuu.
HNneanbHblii ra3

Coaep:xanue yue0HOro MaTepHaJia

OcHOBHBIE IT0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Pazmepsl u macca
MOJIEKYyJl M aTroMoB. bpoyHoBckoe nsmxenue. uddysusa. Cunbl u sHEeprus
MEXMOJIEKYJIIpHOro B3auMojencTBus. CTpoeHHe ra3000pa3HbIX, KHIKUX U
TBepAbIX Teld. CKOPOCTH JBUKEHHS MOJIEKYJ U UX U3MEPEHHUE.

WNneanpupiii ra3. JlaBnenwe raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHOA
KMHETH4eCKOM Teopuu. Temmeparypa u ee usMmepeHue. ['a30Bble 3aKOHBI.
AOCOIIOTHBIN HYJb TEMIEpaTyphl. TepMoaMHaMUYEeCcKas MIKajla TEMIEPaTyphl.
YpaBHEHHE COCTOSIHUS UACAIBHOIO raza. MossipHas ra3oBast IOCTOSIHHAs.

1-2

IIpakTnueckas padora Ne7 Pemenue 3amau «YpaBHeHue MeHeneeBa-
Kraneiipona. ['a30Bble 3aKOHBI»

Tema 2.2 OcHOBBI
TEePMOAUHAMMKH

Conep:kanue y4eOHOTo MaTepuaJia

OcCHOBHBIE TIOHATHS U ONpelAeNeHUs. BHYTpeHHsE »HEprus CHUCTEMBI.
BHyTpeHHss »Heprus wujeanbHoro rasza. Pabota u Temnora Kak (HOpMBI
repelayd dHEPruu. TeIuIoeMKOCTb. YJIeNIbHAs TEINIOEMKOCTh. Y PaBHEHUE
TeroBoro Oayanca. [lepBoe Hawamo TepMoguHaAMUKH. AnmabaTHBIN TIpoIecc.
Tennossle guratenu. [Ipunuun nevicteus TeroBoi MamuHbl. KI1/] TenoBoro
JIBUTATEIIS.

Bropoe Hauano repmoarHaMuku. X0J10IMIbHbIE MalIMHBL. OXpaHa NPUPOJIBL.

1-2

IIpakTnyeckas padora Ne§ Pemenue 3anau «llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOIIECCam.
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Tema 2.3 CBoiicTBa
napos

Conep:kaHue y4eOHOT0 MaTepHuaJia

Hcnapenne u koHaeHcanus. HacwleHHbIi map 1 ero cBoicTBa. AGCONOTHAS U
OTHOCHTEJIbHAS BIAKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBucumoctsb
TEeMIIepaTyphl KAIIEHU OT JaBieHus. [leperpeTsiii map u ero UCroiab30BaHUE B
TEXHHUKE.

1-2

JlabGopaTopHas padora Ne2 «3mepeHne OTHOCUTEIHHOM BIAKHOCTH BO3TyXa»

1-2

Tema 2.4 CBoiicTBa
JKHAKOCTEH

Conep:kanue y4eOHOT0o MaTepHuaJia

XapaKTepUCTHUKA KUJKOTO COCTOSIHUS BeuecTBa. [loBepXHOCTHBIN Cioit
KUJKOCTU. DHEPIHs HOBEPXHOCTHOTO CJIOS. SIBIEHUS HA TPAaHULE )KUIKOCTH C
TBEPABIM TeJIOM. KanmyiisspHbIe SIBICHUS.

Tema 2.5 CBoiicTBa
TBEPABbIX TeJ

Coaep:xanue yue0HOro MaTepHaJia

XapaKkTepruCcTUKa TBEPAOTO COCTOSIHYS BEILIECTBA YTIPYTHUE CBOMCTBA TBEPABIX
ten. 3akoH ['yka. MexaHnuueckue cBoicTBa TBEpAbIX Tel. TerninoBoe
pacipeHue TBepAbIX Tel U )kuakoctel. [InaBnenue u KpucrauM3anus.

Paznea 3

DJIeKTPOAMHAMHUKA

31

Tema 3.1
JJleKTpHYeCcKOoe IoJie

Coaep:xanue yueOHOTo MaTepHaJia

DneKkTpruyecKuii 3apsi. 3aKOH COXPAHEHUs AJIEKTPUUYECKOTO 3apsa. 3aKOH
Kynona.

Dnektpuyeckoe noise. HanpsxeHHOCTh 35ekTpruyeckoro noss. [Ipunnmn
cymneprio3uiuu nojei. Pabora cui anekrpocratudeckoro noss. [lorenimar.
Pa3HocTh noTeHIMANOB. DKBUIIOTEHI[MATbHBIE TOBEPXHOCTU. CBA3b MEXKTY
HaIpPSHKEHHOCTBIO U PA3HOCTHIO MOTEHIIUATIOB AJIEKTPUUECKOTO TOJISI.
[IpoBOHMKY B 3NEKTPUUECKOM MOJ€E. J{UITEKTPUKH B JIEKTPUUECKOM II0JIE.
[Monspuzanus nusnektpukoB. Konaencaropel. CoeMHEeHNE KOHIEHCATOPOB B
Oarapero. DHeprus 3apsHDKEHHOTO KOHIGHCATOpa. DHEPT sl dJIEKTPHUIECKOT0
TOJISI.

IIpakTnueckas padora Ne9 Pemenne 3anau «3akoH Kynona»
IIpakTuyeckas padora Nel0 Pemenue 3anau «HanpsxkeHHOCTB
AJIEKTPUUYECKOro NoJisi. PaboTa 31eKTpHYecKoro mos»

Oo0o01IaroIEe
3aHATHE

Jpyrue popMbI KOHTPOJISI

Bropoii cemecTp

Tema 3.2 3akoHbI

Conep:kanue y4eOHOTro MaTepuaJia
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MMOCTOAHHOI'0 TOKA

VYcinoBusi, He0OX0AUMBIE AJI1 BOSHUKHOBEHUS U IOJIEPIKAHUS JIEKTPUUIECKOrO
Toka. Cuia ToKa M INIOTHOCTh TOKa.3akoH OMa Juisl y4acTKa LeNu. 3aBUCUMOCTh
JIEKTPUUYECKOTO  CONPOTHUBICHMS OT MaTepuajna, JIUHBI U IUIOMIAIH
IOMNEpCIHOIO CCUCHHUA IMPOBOAHHKA. 3aBUCUMOCTh COIIPOTUBJICHU A
IIPOBOJIHUKOB OT TEMIIEpaTyphbl.

O/1C ucrounuka. 3akoH Oma nns nosHoi unenu. CoeqMHEHHE MPOBOJHUKOB.
CoenuHeHrEe UICTOUHUKOB 3JIEKTPUUECKOM SHEpruu B O6arapero.

TennoBoe aelicTBHE 3neKTpudeckoro toka. 3akoH Jlxoynsa-Jlenna. Pabora u
MOIITHOCTb 3JEKTPUUECKOr0 TOKA.

JlabopaTopnas padora Ne3 «M3yuenue 3akona OMa Jyist yqyacTKa LETH,
MOCJICIOBATEIBHOTO U MAPAIICIIbHOTO COSAMHEHUS IIPOBOIHUKOB)
JlabopaTopuas padora Ned «M3mepenune 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS
HCTOYHUKA»

Tema 3.3
DJIEKTPHYECKH A TOK
B Pa3jIMYHbIX Cpeaax

Coaep:xanue yueOHOTro MaTepHaJia

DNeKTpUYecKuil TOK B MeTaiax. DJIeKTpoHHbIN ra3. Pabora Beixofa.
DNEeKTPUUECKUN TOK B DJIEKTPOIUTAX. DNEeKTposn3. 3akoHbl Dapanes.
IIpuMeHeHne MEKTPoNIN3a B TEXHUKE. DJIEKTPUYECKUI TOK B ra3ax U BaKyyMe.
WNonuzanus raza. Bunel razoBeix paspsanos. [lonstue o miasme. CBoiicTa u
IIPUMEHEHHE MIEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUM TOK B IIOJYITPOBOJHUKAX.
CobcTBeHHas MPOBOAUMOCTD OTYIPOBOJHUKOB. [101yIIpOBOHIKOBEIE
pUOOPBHI.

1-2

Tema 3.4 MaruutHoe
moJjie

Conep:xanue yueOHOTro MaTepHaJia

BexTop MHIyKIIMU MarHuTHOro nosis. JleficTBe MarHUTHOTO ITOJIs Ha
MIPSIMOJIMHENHBIN TPOBOJIHMK C TOKOM. 3aKOH AMriepa. BzaumonencTBie TOKOB.
MaruuTHbli oTok. PaboTta o nepemenieHnio B MarHuTHOM 110J1€ TPOBOTHUKA
¢ TOKOM. [lelicTBMe MarHMTHOTO MO Ha ABMOKyuiics 3apsia. Cuna Jlopenia.
Onpenenenne yIenbHOro 3apsaa. Y CKOPUTENIN 3apsKEHHBIX YacTHIL.

IIpakTnueckas padora Nell Pemenue 3agau «Cuna Amnepa. Cuna JlopeHuay

Tema 3.5
JIEKTPOMAarHUTHasA
UHIYKIUAS

Conep:kaHue y4eGHOr0 MaTepuasia

DneKkTpoMarHuTHas MHAYKLIKA. BuxpeBoe aiekTpudeckoe node.
CaMOMHyKIIHsL. DHEPryus MArHUTHOTO TOJIA.

1-2

IIpakTnyeckas padora Nel2 Pemenue 3aau «9JIeKTpOMAarHuTHasi MHIYKIUS»

Pa3znen 4

Koge0anus v BOJIHBI

20

Tema 4.1

Coaep:xanue yueOHOTro MaTepHaJia

1-2
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Mexanunueckue KonebarenpHoe nBmwxkenue. ['apmonnyeckue konebanus. CBOOOIHBIC
KoJIe0aHus MexaHudeckue konebanus. JInHeliHple MEXaHMYECKHE KOIeOaTeIbHbIE CUCTEMBI.
IIpeBpatienue sHepruu npu kojaedaTeabHOM ABMKeHUH. CBOOOIHBIE
3aTyxarolue MeXaHn4eckue Kojieoanus. BoIHyKI€HHbIE MEXaHUYECKUE
Koje0aHusl.
JlaGopaTopnasi padora NeS «/I3yueHune 3aBUCUMOCTH MEPHOJIa KOJICOaHHIA 2 2
HUTSIHOTO MasTHUKA OT JUIMHBI HUTH)
Tema 4.2 Yupyrue Conep:xanue yueOHOTo MaTepHaJia 2 1-2
BOJIHBI [TonepeuHsle U MPOAOJIBbHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBL. Y paBHEHHE
TUIOCKO# Oerymieid BonHbl. HTEpdepernuns BomH. [TorsTre 0 qudpakiiui BOJIH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHHE.
IIpakTnueckas padora Ne 13 Pemenue 3anay «MexaHMUECKHUE BOJIHbBD) 2 2
Tema 4.3 Coaep:xanue yue0HOro MaTepHaJia 4 1-2
DJIeKTPOMarHuTHbIe |CBOOOHBIC AIIEKTPOMArHUTHBIC KoeOanus. [IpeBpalieHue s3Hepruu B
KOJIe0aHus K0J1e0aTeIbHOM KOHTYpE. 3aTyXarollye 3IeKTPOMAarHuTHbIE KoJeOaHusl.
I'enepaTop He3aTyXaroIMMX JIEKTPOMAarHUTHBIX KosieOaHUi. BeIHYXIeHHbIE
anekTpuyeckue konedanus. [lepemennblil Tok. EMKOCTHOE ¥ HHIYKTHUBHOE
COIIPOTHBIIEHUS TIEPEMEHHOr0 TOKa. 3akoH OMa Ji1sl LIenH EPEMEHHOT0 TOKa.
PaboTa 1 MOITHOCTH NTEpEMEHHOr0 ToKa. ['eHepaTopsl Toka. TpaHCpOpMAaTOpHI.
Toxu BeicOKOM yacTOThI. [losydenue, nepenaya u pacrpeaeiceHme
JIEKTPOIHEPTHH.
IIpakTnyeckas padora Ne 14 Pemenune 3anay «IlepeMeHHbIN TOK» 2 2
Tema 4.4 Coaep:xanue yueOHOTro MaTepHaJia 4 1-2
JIEKTPOMATHUTHBIE |DJIEKTPOMArHUTHOE MOJIe KaK 0COObIM BUJ MaTepuu. DIIEKTPOMarHuTHbIE
BOJIHBI BoJIHBI. Bubpatop I'epua. OTKphITHIN KoNebaTenbHbI KOHTYp. 300peTenue
panuo A.C. IlonoeiM. ITonsiTue o paguocsasu. [Ipumenenne
AJIEKTPOMArHUTHBIX BOJIH.
IIpakTnueckas padora Ne 15 Pemenne 3a1a4y «9J1€KTPOMAarHUTHBIE BOJHBD) 2 2
Pa3nean 5 OnTuka 10
Tema 5.1 Ilpupona Coaepxxanue y4eOHOro MaTepuasa 2 1-2
cBeTa CKopocTb pacnipoCTpaHEHMsI CBETA. 3aKOHBI OTPAKEHUS U MPETIOMIIEHHSI CBETA.

[Tonnoe oTpaxkenue cBeta. JInn3bl. a3 kak ontuyeckas cucreMa. OnTU4YeCKre
pUOOPBHI.
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IIpakTnyeckas padora Nel6 Pemenue 3anau«lIpenomienue ceeray

N

Tema 5.2 BoaHoBEI€

Conep:xanue yueOHOTro MaTepHaJia

CBOICTBA CBeTa

Nutepdepennius ceeta. KorepeHTHOCTh CBETOBBIX JTydeit. aTEpdepenmus B
TOHKHUX IUIeHKax. [losmocsl paBHOM TonuHbl. Konbpia HeroToHa.
Hcnonb3oBanue uHTepdepeHnu B Hayke U TexHuke. [ludpakuus cera.
Judpaxius Ha meny B napayienbHbIX Tydax. Jludpakunonnas pemerka.
[Tonsarue o ronorpaduu. [longpuszanus nonepeunsix BosH. [lonsgpuzanus ceera.
JIBonHoe myuenpenomiienue. [lonsaponasl. Jucnepcus ceera. Buabl ciekTpos.
Cnextpsl uciryckanusi. CeKTpsl NOrIomeHus. YprpaduosneroBoe u
nH(pakpacHoe n3nydeHus. PenrreHoBckue yun. VX nmpuposia u CBOMCTBA.

IIpakTuyeckasi padora Nel7 Pemenue 3anau «/[udpakimonnas pemerkay

Paznen 6

Cl'lelll/la.]'lbl-laﬂ TCOPUHA OTHOCUTECJIBHOCTH

Tema 6.1 CrnenuajnHas

Coaep:xanue yue0HOro MaTepHaJia

Teopus
OTHOCHTEJIbHOCTH

WNHBapuaHTHOCT, MoOAyJsd CKOpocTH B BakyyMme. llocrymarel OiHmTelHa.
[IpocTpaHcTBO M BpeMsl ClieMaIbHOW TEOPUU OTHOCUTEIBHOCTU. CBSI3b MaccChl
Y HEPruM cBOOOIHOM YacTUIbl. DHEPrHs MOKOs

IIpakTuyeckass padora Nel8 Pemenue 3amau «CBsi3b MacChl W JHEPrUU
CcBOOOHOM YaCTHUIIBl. DHEPTHUS TTOKOS

Pa3znen 7

DJieMeHThbl KBAHTOBOH GU3NKH

14

Tema 7.1 KBanToBasi

Coaep:xxanue yue0HOro MaTepHuaJia

OIITHKA

TennoBoe nznyuenue. Pacnipenenenue suepruu B CeKTpe aOCOIOTHO YEPHOTO
tena. KBantoBas runoresa [lnanka. @oronsl. BHemnuii porosnexkTpuiyeckuit
s dexrt. Buyrpennuit porosrdpdexrt. Tunsr porornemenTon. [JaBnenue ceera.
IToHsATHE O KOPIIYCKYJISIPHO-BOJIHOBOM IPUPOJIE CBETA.

1-2

IIpakTuyeckas padora Nel9 Pemenue 3anay "®opmyna DWHIITEHHA U1
doroadpdexra”
IIpakTuyeckas padora Ne 20 Pemenue 3anay "®orossr"

Tema 7.2 ®usuka

Coaep:xanue yueOHOTo MaTepHaJia

aToMa

Pa3BuTHe B3II10B Ha CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B @TOMHBIX
CHeKTpax BopopoAa. AnepHas Mmoaens atoMa. OnbiTel D. Pesepdopna. Mozaens
atoMa Bozopoza o H. bopy. I'nnoresa ne bpoiinsa. CooTHomenue
HeonpeneneHHocTel [ elizen6epra. KBaHTOBBIC TEHEPATOPHI.

Tema 7.3 ®usuka

Coaep:xanue yueOHOTro MaTepHaJia

1-2
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aTOMHOTO siApa

EcrecTBeHHas paJuoaKTUBHOCTh. 3aKOH PaJMOAaKTUBHOIO pacnazia. CrocoOsl
HAOJIOACHNUS M PETUCTPAINH 3apsDKEHHBIX yacTull. DddexT BaBunopa-
YepenkoBa. CTpoeHue aTOMHOTO si7ipa. JleekT Macchl, 3HEPrus CBsI3U U
YCTOMYMBOCTb aTOMHBIX si1iep. SAnepHsle peakuuu. MckyccTBeHHas
panuoakTUBHOCTG. [leneHue Tsokenslx saep. LlenHas snepHas peakius.
VYpasnseMas nensas peakuus. SnepHsiii peakrop. [lonydenne paaroakTUBHBIX
U30TOIOB U UX IPUMEHEHUE. bruonorndyeckoe AeicTBUE pailiOaKTUBHBIX
U3JIy4eHU. DIIeMEHTapHbIE YACTHUIIBL.

Ipomexyrounasi  |KoHcynpTammu 6
aTrecranus [ToaroroBka K 9K3aMeHy 6
[IpoBesieHne IK3aMeHa 6

Bcero no yyeoHoii AuCHHIINHE 139

Jlexuuu, ypoku - 71
[TpakTnyeckux 3ansaTuii - 40
JlaGopaTopHbix 3ansTuii - 10
Koncynpramnum — 6
ITpomexyTounas arrectanus — 12
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTHU

CTYJAEHTOB

Copnepxanue o0yyeHus

XapaKTepncTuKa OCHOBHbBIX BU/I0OB y'leﬁHOﬁ ACATCJIbHOCTH

BBenenue

'VYMeHHs MOCTAaHOBKM LieJeH JesTeIbHOCTH, IUIAHUPOBAHMs COOCTBEHHOMH
NEATENbHOCTH ULl JTOCTHIKCHHUS IIOCTABJICHHBIX LIEJICH, IIPEABUACHUS
BO3MOXKHBIX PE3YJIbTAaTOB ATOM NEATENBHOCTH, OPraHU3alui CaMOKOHTPOJIS
M OLICHKH IIOJIyYEHHBIX PE3YJILTATOB.

Pa3zBuTHe CIOCOOHOCTH SICHO W TOYHO M3J1araTb CBOM MBICIH, JIOIMUYECKY|
00OCHOBBIBaTh CBOK TOYKY 3pEHHS, BOCIPUHUMATb M AaHaJIU3UPOBATH
MHEHHMs COOECeHUKOB, IpU3HABas IPAaBO APYroro 4eJOBEKa Ha HHOE
MHEHHE.

[TpoBenenue wu3MepeHHss (PU3MUECKUX BEIMYMH M OLIGHKA I'PaHUIIb]
[TOTPEIHOCTEN N3MEPEHUM.

[TpencraBieHre IpaHULbl IOTPEIIHOCTEM M3MEPEHUN IIPU IMOCTPOCHUN
rpaguKoB.

'YMeHue BbICKa3bIBaTh IMIIOTE3bI AJIs1 00bACHEHHs HAOII0AAEMBIX SIBICHUH.
'YMeHue npeiaratb MOAENH SIBJICHHIM.

'YKazaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

3510:K€H1E OCHOBHBIX I0JIOKEHUI COBPEMEHHON Hay4YHOU KapTHUHBI MUpA.
[TpuBeneHre NpUMEPOB BIMAHUSA OTKPHITUH B (U3UMKE Ha IpOrpecc B
TEXHUKE U TEXHOJOTHUH ITPOU3BOJICTBA.

Vcnonb3oBanue MHTepHeTa U1 HOMCKa MHPOPMAIUH.

1 Mexanuka

KunemaTuka

[IpencraBieHre MEXaHUYECKOTO JIBHXKEHHS YPABHEHHMSIMU 3aBUCHUMOCTH
KOOPOMHAT W TMPOEKUUEd CKOpoCcTH OT BpemeHu. IlpencraBienue
MEXaHUUYECKOTO IBMKEHHUS Tella TpaduKamMHu 3aBUCHMOCTH KOOPAMHAT U
MpOEKIMENd CKOPOCTH OT BpeMeHu. OnpeneneHne KOopaAuHaT PO IeHHOTO
MyTH, CKOPOCTH M YCKOPEHHUS Tena 1Mo rpadukaM 3aBUCUMOCTH KOOPJIUHAT U
MpOeKIMeld CKOpOCTH OT BpeMeHU.OmpeneneHe KOopAuHAT MPOHAEHHOTO
[IyTH, CKOPOCTM M YCKOPEHMsS Tella II0 YPaBHEHUSIM 3aBUCUMOCTHU
KOOPAMHAT W MNPOEKUUEH CKOpocTH OT BpeMmeHu. lIpoBeneHue
CPAaBHUTEIBHOIO aHAJIN3a PABHOMEPHOI'O U PABHOIIEPEMEHHOIO JIBUKEHUM.
'YKazaHue MCMOob30BaHUs TOCTYNATEIBLHOIO M BPAllaTEIbHOTO IBUKEHUN B
TexHuke. [IpuoOpereHue ombiTa pabOTHI B TPYMNE C BBITOJIHEHUEM
pPa3TUYHBIX COLMAIBHBIX posie. Pa3paboTka BO3MOXXHONH CHCTEMBI
NEMCTBUM W KOHCTPYKUMH Uil DKCIEPUMEHTAIBHOIO  ONPENEIICHUS
KHHEMaTUYeCKUX BenuuuH. [lpeacraBnenne wuHPOpMAMK O BUOAX
ITBUYKCHUSI B BUJIE TaOTHIIBL.

BaKoHBI MEXaHUKH
HnroTrona

OObsicHEeHHE JEMOHCTPALMOHHBIX HSKCIIEPUMEHTOB, IOATBEPIKIAIOIINX
3aKOH UHEPLINY;

M3mepenne maccsl Tena;

M3mepeHne CUIIbI B3aUMOIECHCTBHS TEIT;

Beruucinenre  3HaYeHHWs CWJI [0  H3BECTHBIM  3HAQYEHHSM  Mace
B3aUMOJCUCTBYIOIIUX TEI U UX YCKOPECHMUI;

Beluncnenve 3Ha4eHUS YCKOPEHUH TEJl 110 M3BECTHBIM 3HAYEHUSIM
NMENCTBYIOLIUX CUJI U Mace Tell,

CpaBHEHHUE CHIIBI ACHCTBUS U TPOTUBOICHCTBHS;

IIppuMeHeHHEe 3aKOHAa BCEMUPHOIO TATOTEHHs IIPU pacuyerax Cul HU
YCKOPEHHI B3aMMOJICHCTBYIOINX TEII,
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CpaBHeHHE yCKOpEHHsS CBOOOAHOTO mMajeHus Ha IutaHerax CoJIHEYHOH
CHUCTEMBI;

Boinenenne B TekcTe y4eOHMKAa OCHOBHBIX — KAaTErOpUid  HAy4YHOU
mHopmaIun

3aKOHBI CoOxXpaHeHus B
MEXaHUKe

[TpruMeHeHre 3aKOHA COXPAHEHUSI UMITYJIbCA JIJI BBIYUCIICHUS N3MEHEHU I
CKOPOCTEH TeJ TP KX B3aUMOJCUCTBUAX. MI3MepeHue paboThl CUil U
M3MEHEHUSI KHHETUYECKON YHEPTUM Tea. BeruncieHrne noTeHuaibHoN
BHEPIrUM TeJ B rpaBUTAIIMOHHOM Tosie. Onpeenenre noTeHIualibHON
PHEPTUH YIPYTO JAe(GOpPMUPOBAHHOTO TEJa IO U3BECTHOU JedopMaIuu u
PKECTKOCTH Tena. [IpuMeHeHune 3akoHa COXpaHEeHUsI MEXaHUYECKON YHEPT U
[PY pacyeTax pe3ybTaTOB B3aUMOJCHCTBHM TEN IPaBUTAMOHHBIMU
CUJIaMH M CUJIaMU YIIPYTrOCTU. Y Ka3aHuE IPaHull MPUMEHUMOCTH 3aKOHOB
MEXaHHUKH. YKa3aHUe YIeOHBIX AUCIUILINH, IPH U3yYCHUH KOTOPHIX
MCIIOJIb3YIOTCS 3aKOHBI COXPAHCHUS

2 OcHOBBI MOJIEKYJIAPHOH (U3NKH M TEPMOAMHAMHUKHI

OCHOBBI MOJICKYJISIPHOM
KMHETHYeCKO! TeOpHH.
NneaabHbIN ra3

BrimonHeHne AKCHEpPUMEHTOB, chykammx st oOocHoBanus MKT.
Pemenne 3amay ¢ IpUMEHEHHEM  OCHOBHOro ypaBHeHus MKT.
Onpenenenre mnapaMeTpoB BelIeCTBA B Ta3000pa3HOM COCTOSIHUM Ha)
OCHOBaHMM YpPaBHEHHS COCTOSHHS HIeaibHOro rasa. OmnpeneneHue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM U TMPOUCXOJAIIHX
nporieccoB  mo  rpagpukam  3aBucumoctu  P(T),  V(T), p(V).
DkcnepuMeHTanbioe  uccienoBanue 3asucumocta  P(T), V(T), p(V).
[MpencraBaenne B BHae  rpauKoB  M30XOPHOTO,  HM300apHOTO,
M30TEPMUYECKOTO TMPOILIECCOB. Bpluncienue cpenHedl KUHETHYECKOU
DHEPTUU TEIUIOBOTO JIBWKCHHS MOJIEKYJI TI0 M3BECTHOM TeMIlepaType
BelecTBa. BbICKa3bIBaHUWE TUNOTE3 Ui OOBSICHEHHsS] HaOII0/IaeMBbIX
SBJICHUW. YKa3aHHUE TPAaHUL MPUMEHUMOCTH MOJIEIU «UICAJbHBIA Ta3» U
zakoHOB MKT.

OcHOBBI TEPMOAUHAMHUKHU

3mepeHne konmuyecTBa TEIUIOTHI B Ipoleccax Temonepenadu. Pacder
KOJINYECTBA TEIUIOTHI, HEOOXOAMMOTrO JJsi OCYILECTBJIECHHUS 3aJlaHHOTO
Iporecca ¢ reronepenayeil. Pacuer nsMeHeHHs1 BHYTpEHHEN SHEPTHUM Tell,
paboThl M MepelaHHOr0 KOJIMYECTBA TEIUIOTHl ¢ MCIOJIb30BAaHUEM IE€PBOIO
3aKOHa TepMOAMHAMHKU. PacueT paboThl, coBepIIaeMoil ra3oM, Mo rpaguky
zaBucumoctd  P(V). Beluncnenue paboOThl ra3a, COBEPIICHHOH IpH
M3MEHEHUHU COCTOSHUS Ta3a M0 3aMKHYTOMY LUKIy. OOBbsICHEHNE NPUHINIA
MEeWCTBUS TEIUIOBBIX MalIMH. J{eMOHCTpanus poiau (pU3MKH B CO3JaHUM U
COBCPIHICHCTBOBAHN N TCIIJIOBBIX I[BI/IFaTeJ'IGI\/’I. W3noxenne CyTH
HKOJIOTHYECKUX MPoOeM, 00yCIOBIEHHBIX pa0OTOM TEIUIOBBIX JBUTATENEH
M HOPCIJIOKCHHUEC IMYTU HUX PCHICHUA. Vkazanne T'paHull TPUMECHUMOCTH
3AKOHOB TE€PMOJMHAMHMKHU. YMEHHE BECTH AMAJIOT, BBICAYIIMBATH MHEHHE
OIIIIOHCHTA, Y4aCTBOBATh B AMCKYCCHHU, OTKPBLITO BBIPAXKATH M OTCTAHMBATDH
CBOIO TOUKY 3PEHHS.

Yka3aHue y4eOHbIX AWCHUUIUIMH, NMPU H3YYEHHH KOTOPBIX HCIOJIB3YIOT
y4ueOHbIi MaTeprai «OCHOBBI TEPMOJIUHAMHUKI

CeBoiicTBa napos,
PKUJKOCTEeH, TBEPABIX TeJl

N3mepenne BIAXKHOCTH BO3/yXa. Pacuer KOJIMYECTBA
TETUIOTHI, HEOOXOJUMOTO ISl OCYIIECTBIICHUS MTPOLiecca Mepexo/ia BemecTBa
M3 OJIHOTO arperaTHOr0 COCTOSIHUSI B JIpyroe. OKCIEePUMEHTAIBHOE
MCCIeIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBenenne mnpumepos
KamWJUISIPHBIX SIBIEHUIT B ObITY, HpHpoae U TexHuke. lccnepoBanue
MEXaHMYECKUX CBOMCTB TBEPABIX Tel. [I[puMeHeHre PU3nIecKuX MOHITHIA U
BAKOHOB B y4eOHOM MaTepualie mpo(ecCHOHATLHOTO XapaKTepa.
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Vcnonb3oBanue MHTepHeTa uig moucka MHGOpMaLUU O pa3padoTKax H
NPUMEHEHHSX COBPEMEHHBIX TBEPbIX U aMOP(PHBIX MaTEpUAJIOB.

3 DJIeKTPOAMHAMHUKA

DJIeKTPOCTATHKA

BberaucineHre CwiI B3aUMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX 3apsiioB.
BelunciieHre  HANpPsDKEHHOCTH — JJIEKTPUYECKOTO  IIOJIA  OJHOTO  WIH
HECKOJIBKUX TOYEYHBIX JIEKTPUYECKHUX 3apsioB. BeruncieHue noreHuuana
DIIEKTPUYECKOTO I10JIS OJHOTO MM HECKOJIBKUX TOYEUYHBIX AIEKTPUYECKUX
3apsnoB. M3mepeHue pasHOCTH mnoTeHUMaNoB. I3Mepenue sHeprun
DIIEKTPUYECKOTO IOJIS 3apsLKEHHOrO KOHJEHcAaTopa. Beruuciienue sHepruy
DIIEKTPUYECKOTO I0JIS 3apsSHKEHHOTO KOHIEHCATOPA.

Pa3paboTka IulaHa ¥ BO3MOYKHOM CXEMbI JEHCTBHI AKCIEPUMEHTAIbHOIO
ONpENCICHUsT  DJIEKTPOEMKOCTHM  KOHJIEHCAaTOpa M JUDIIEKTPUYECKOH
ITPOHULIAEMOCTH BEILECTBA

[TpoBenenue CPAaBHUTEIBHOTO aHaiu3a IPaBUTALlMOHHOTO y
BIEKTPUYECKOTO MOJICH.

IMocTOAHHBIN TOK

MN3mepeHre MOIIHOCTH 3JieKTpuueckoro Ttoka. HWM3mepenue OJC #
BHYTPEHHETO COMNPOTUBICHUS HWCTOYHHKA TOKAa. BhIMoOMHEHHE pacyeral
CHJIBI TOKA U HaIlPSHKEHUN HA y4acTKaX dJEKTpUUECKUX 1enei. OObsICHeHNe
Ha MpUMEpe DJIEKTpUUECKOM 1enu ¢ aByMs uctouHukamu Toka (B3/1C), B
KaKoOM CiIy4ae HCTOYHHUK SJICKTPUUYECKON SHEpruum paboTaeT B PEKUME
reHeparopa, a B KakoM — B pexume mnorpedutens. OmnpenencHue
TeMIlepaTypbl HUTH HakajauBaHus. M3MepeHue 53JIEeKTpUUYEcKOro 3apsijaal
piekTpoHa. CHITHE BOJBTAMIIEPHON XapaKTepUCTUKU auona. [IpoBenenue
CPaBHUTEIBHOTO aHAIN3a MOJYIIPOBOJHUKOBBIX JUOJ0B U TPUOOB.
Ncnons3oBanne HMHTepHeTa st moucka WHOOPMAIMU O TEPCIEKTHUBAX|
pa3BUTHS MOJYIIPOBOAHUKOBON TEXHUKHU.

'Y cTaHOBKA NPUYMHHO-CJIEICTBEHHBIX CBS3EH.

OObsicHEeHHe  TPUPOJBl  DJIEKTPHUUECKOrO0  TOKa B MeTasiax,
MOJTYITPOBOJTHUKAX, DJIEKTPOJIUTAX, BAKYyMe, ra3ax

[IpuMeHeHne 31eKTPoIIn3a B TEXHUKE

[MpoBeneHne  CpPaBHUTEIBHOTO  aHajdW3a  HECAMOCTOSATEIBHOTO U
CaMOCTOSITEJIBHOTO Ta30BbIX Pa3psiiOB

MarauTHbIe ABJICHUA

M3mepenre NHAYKIMA MarHUTHOTO 10JIs. BeruKciieHne cuil, 1eMCTBYIOIIMX
Ha TIPOBOJHUK C TOKOM B MarHUTHOM Ioje.Berunciienue  cui,
NENCTBYIOIUX Ha ABMKYIIUKCA B MAarHUTHOM I10JI€ 3JIEKTPUYECKUH 3apsill.
MccnenoBanue SBICHUNM DJIEKTPOMAarHUTHOW WHIYKLMHM, CAMOMHIYKLIWMH.
Bbruncnenne 3Hepruv MarHuTHOro nojsi. O0bsICHEHNEe IPUHIIUIA IeHCTBHUS
prekTpoaBuratens. OOBsICHEHHE NpUHIMMNA  JEHCTBUS  IeHepaTopad
DIIEKTPUYECKOTO TOKA M 3JIEKTPOU3MEPUTEIbHBIX NPUOOpPOB. OOBSICHEHUE
OpUHIUIA JEWCTBUS Macc-ClieKTporpada, ycKopuTened 3apsyKeHHBIX
gacTull. OObSICHEHNE POJIM MArHUTHOTO MOJIsi 3€MJIM B JKU3HU PACTEHUH,
PKUBOTHBIX, YEJIOBEKA.

[IpuBeneHrEe MPUMEPOB MPAKTUYECKOTO NPUMEHEHUS N3YyYEHHBIX SBJICHH,
BaKOHOB, MpPUOOPOB, ycTpoHcTB. IIpoBereHHE CPaBHUTENBLHOTO aHAIN3Y
CBOMCTB 3JIEKTPOCTATUYECKOTO, MAarHUTHOTO M BHUXPEBOTO AJIEKTPUYECKUX
noseif. OOBbsICHEHHE Ha NMpUMEpe MArHUTHBIX SBICHHUH, Mo4YeMy (HU3HKY)|
MO>KHO PaCCMaTpPUBATh KAK METAAUCIUIUINHY.

4 Koj1e0aHMA ¥ BOJHBI

Mexannueckue
KOJe0aHus

WccnenoBanne 3aBUCHMMOCTH TEepHoOJa KOJIeOaHW MaTeMaTHU4eCKOTo
MasiTHUKa OT €ro JJIMHBI, MacChl U aMILTUTYbl KoneOanuil.ccnenoBanue

BaBHCHMOCTH NepuoAa KojiebaHWil rpy3a Ha MNPYKHHE OT €ro Macchl U
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PKECTKOCTH MPYKUHBI. BhIuncienne neproaa KoiedaHuii MaTeMaTHIeCKOro
MasTHUKA 110 W3BECTHOMY 3HAYCHHIO €ro JJIMHBL Berumciienue mnepuona
KojeOaHUi Tpy3a Ha TPYXKHHE IO HM3BECTHBIM 3HAYCHHUSM €r0 MAaCChl U
PKECTKOCTH TIPY>KHHBI.

BripaboTka HaBBIKOB BOCIPHUHHMATH, aHAIM3MPOBATh, NepepadarhiBaTh U
MPEIbABIATE HHOOPMAIIMIO B COOTBETCTBUM C IMOCTABJICHHBIMH 33JJaYaMH.
[MpuBeneHre MPUMEPOB aBTOKOJIEOATEIHHBIX MEXAHUYECKUX CHCTEM.
[TpoBenenune kiaaccupuKanuy KoaecOaHmit

Ynpyrue BoJIHbI

M3mepeHue JUIMHBI 3BYKOBOM BOJHBI IO pe3yjbTaTaM HaOJIOAEHUN
MHTepQEepeHIMY 3BYKOBbIX BOJH. HalOmtoneHue u oObsCHEHUE SBICHUH
MHTephepeHIMY U JU(pakIuid MeXaHHMYecKHMX BoyH. llpeacraBienue
o0nacTeil MpUMEHEHHs yJIbTPa3ByKa U MEPCIEKTUBbI €r0 MCIOJIb30BaHUs B
pa3MUYHBIX OO0JIACTSX HAYKH, TE€XHUKH, B MeAunuHEe. V3moxkeHue cyTy
DKOJIOTUYECKUX IPOOJIEM, CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJIH HA
OpraHu3M 4€JIOBEKa.

JJIeKTPOMATHUTHBIE
KoJieOaHusl

HabnroneHue ocuuiorpaMM rapMOHUYECKUX KoJeOaHUi CHIIbI TOKa B
nenu. Mi3mepeHnue 2JeKTpoeMKOCTH KoHeHcaTopa. M3mepenne
MHIYKTHUBHOCTH KaTylKu. MccienoBanne 3J1eKTpU4eCKOro pe30HaHca B
nocnenoBarenbHol Henu. [IpoBenenne aHanoruu Mexny GU3nYecKuMu
BEJIMYNHAMU, XapaKTEPU3YIOIUMHU MEXaHUYECKYIO U 3JIEKTPOMarHUTHBIE
KOJIeOaTeNbHYIO CUCTEMBI. Pacdyer 3HaueHUi CHIIBI TOKA M HANIPSDKEHHST Ha
DIIEMEHTaX LIENU IEPEMEHHOr0 ToKa. MccinenoBanue npuHInna AeCTBUs
TpaHcpopmaropa.lcciaeioBanyue NpuUHIMIIA AEHCTBUS TeHEpaTOpa
nepeMeHHoro Toka.lcrnons3oBanue VHTepHeTa a1 noucka uHpopMaIuu o
COBPEMEHHBIX CIIOCO0AX Mepelaun JIEKTPOIHEPIuu.

JJIeKTPOMATHUTHBIE
BOJIHBI

OcyiecTBieHne paguonepenadu u paauonpuema. MccinenoBanue cBONCTB
DIIEKTPOMArHUTHBIX BOJH C IMOMOIIBIO MOOWIBHOTO Tenedona. PasButue
[IEHHOCTHOTO OTHOILIEHMS K M3y4aeMbIM Ha ypokax (U3MKH OObEeKTaM H
OCBaMBaeMbIM BHUAAM JAedTeabHOCTU. OOBsICHEHHE NPUHLHUIIUNAIBHOTO
pasnuuus NpUPOAsl YIPYTHX M DJIEKTPOMArHUTHBIX BOJH. M310%keHNe cyTH
DKOJIOTMYECKUX TPOOJIEM, CBA3aHHBIX C JIEKTPOMAarHUTHBIMU KOJIEOAHUAMY]
M BoJdHaMU. OObBSICHEHHE POJIM AIIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX|
FICCIEJOBAHUIX BCEIIEHHOI.

5 OnTuka

IIpupoaa ceera

IIppuMeHeHrEe Ha MPAaKTUKE 3aKOHOB OTPAKEHMS W MPEJIOMIICHHS CBETa MPH
pewenuu 3anad. OmnpeneneHne CHEKTPaJIbHBIX I'PAHULl YyBCTBUTEIBHOCTY
YEeIOBEYECKOro TIJla3a. YMEHHME CTPOUTh H300paKEHUs MpPEIMETOB,
naBaeMble JIMH3aMU. PacueT paccTOsSiHMsL OT JIMH3bI JI0 H300pakeHus|
npeamera. Pacuer ontuueckoi cuibl JHH3BL M3mepenune (PokycHOro
acCcTOsIHUA JIMH3BL. VcnplTaHue MoJeseld MUKPOCKOIIA U TEJIECKONa.

BoJsiHoBbBIE CBOIiCTBA
cBeTa

Habmonenue SBJICHUS uHTepPepeHIn 3J€KTPOMArHUTHBIX
BosiH.HaGmoienue SIBJICHUS T pakiuu 3JIEKTPOMArHUTHBIX
BosH.HaOmroieHne sBJICHHUS TOJSAPU3ANUN  OJICKTPOMAarHUTHBIX  BOJIH.
3mepeHue AIMHBI CBETOBOM BOJIHBI MO pe3yibTaTaM HAOIIOICHHS SIBICHUS
uHTepdepenmn. Habmonenue spnenus nudpaxuuu cera. HaGmronenue
SIBJICHUS TOJSIPU3AlMM U aucnepcuu cBeTa. [louck pasmuuuii U cXOACTBA
MEXTy TU(PPaKITUOHHBIM M TUCTIEPCHOHHBIM CIIEKTPaMHU.

[TpuBeneHre mNpPUMEPOB MPOSBICHUS B MPHUPOJAE M HCIIOJIB30BAaHHUS B
TEeXHUKE SIBJICHUI HHTep(hEPEeHIINH, TUPPAKIINH, TOJIIPH3AINN U TUCTIEPCHY]
cBeta. l[lepeuricieHre METOIOB TMO3HAHUS, KOTOpBIE HCIOJIB30BAHBI MpH

M3yYEHUHN YKA3aHHBIX SIBJICHUN.
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6 OcHOBBI crienaIbHON TEOPUH OTHOCHTEJIBbHOCTH

OcHOBEBI cieuAJILHOMI
TEOPHH OTHOCUTEJIHLHOCTH

O0BsicHeHHE 3HAUMMOCTH OmbITa Malikenbcona-Mopiu

DOopMyYIIMPOBAHUE TTOCTYJIATOB

O0Bsicnenue ddexra 3amensIeHuss BpeMEHH

PacueT 3Hepruu Mokos, UMIYyJibca, SHEPTUU CBOOOHOM YACTHUIIbI
BrbipaboTka HaBBIKOB BOCIPHUHHMATh, aHAJIM3UPOBATh, NepepadarhiBaTh U
MPEIbSIBISATH HHPOPMAIHIO B COOTBETCTBHHY C IMOCTABIICHHBIMH 33/1a9aMH

7 Dj1eMeHTbl KBAHTOBOW (DM3UKH

KBaHnTOBasi ONNTHKA

Hab6monenue dortorddekra. O0bsicHeHne 3akoHOB CTONETOBA U JABJICHUS]
CBETa Ha OCHOBE KBAaHTOBBIX IIpEACTaBICHHH. Pacuer MakcumanbHOH
KHHETUYCCKOW SHEPTrUu JIIEKTPOHOB mpu ¢orodddekre. OnpenencHue
paboThl BBIXOJAa OJJEKTPOHA IO TpaduKy 3aBUCHMOCTH MaKCHMAJIbHOH
KUHETHYECKOW HEPruM (HOTOAIEKTPOHOB OT YACTOTHI cBeTa. M3MepeHue
paboThl BBIXOJMA dyeKkTpoHa. [lepeuncieHne NPUOOPOB YCTAHOBKH, B
KOTOPBIX HpUMeHseTcss Oe3nHepurOHHOCTh (oTtodddexra. OOBsICHEHNE
KOPIYCKYJISIPHO-BOJIHOBOTO Jyain3Ma cBOMCTB (poToHOB. OOBsCHEHUE POy
KBaHTOBOI ONTUKU B Pa3BUTUH COBPEMEHHON (DU3UKH.

du3uka atoma

HaOnronenue nuHeHYaThIX CIEKTpoB. Pacder 4acToThl M JUIMHBI BOJIHB
MCIIyCKAEMOIO CB€Ta IPH IIEPEXOAE aroMa BOJAOPOJAa M3  OZHOIQ
CTallMOHAPHOTO CcOCTOsIHUA B japyroe. OOBsiICHEHHE MPOUCXOXKICHUS
IIMHENYaTOro CIIEKTpa aroMa BOAOPOJA U Pa3jivudMs JIMHEWYAThIX CIIEKTPOB
pasnuuHbIX Ta3oB MccnenoBaHue nmHEHYaroro cnekrpa. MccnepoBanue
MPUHLIMIIA padOThl JTIOMUHECIICHTHON JlaMIIbl. BrlunciieHne JUIMHBI BOJIHBI
ne bpoiinst yacTuipl ¢ M3BECTHBIM 3HaueHUWEM uMmnysbca. HabmoneHue y
0OBsiCHEHHE MpUHLMIA JedcTBUs Jazepa. [lpuBeneHue mnpumeposn
MCIIOJIb30BaHUs JIa3epa B COBPEMEHHON HayKe M TexHuke.llcronb3oBaHue
MuTepHera ais moucka nHGOPMAIMH O MEPCIIEKTUBAX NPUMEHEHHUS JIa3epa.

Du3uKa AaTOMHOI0 AApPa

HaGnroneHue TpekoB « - yacTUll B kamepe Buiibcona. PerucrpupoBanue
SIICPHBIX U3JTy4EHUH ¢ MOMOLIBIO cueTyrKa ['elirepa. Pacuer sHeprum cBssu
ATOMHBIX sa1ep. OnpeneneHue 3apsga 1 MacCOBOIO YHCIIa aTOMHOTIO si/1pa,
BO3HUKAIOILIETO B PE3YJIbTATE PaAMOAKTUBHOIO pacnana. Berancienue
BHEPTHUH, BBIACISAIONIEHCS TIPU palnoaKTUBHOM pacmnajie. OnpeaeneHue
IIPOAYKTOB SIIEPHOM peakuy. Beluncienne sHEpruy, BeIICIAIOMENCS IpU
MPOTEKaHUU sAepHON peakiuu. [loHnMaHue NpeuMyiecTB U HEJOCTaTKOB
MCII0JIb30BaHUsI AaTOMHOM HEPTUH U MOHU3HUPYIOIINX U3ITY4EHUH B
[POMBIIIJIEHHOCTH, MeauIuHe. 3510KeHne CyTH SKOJIOTHYECKUX Mpolem,
CBSI3aHHBIX ¢ OMOJIOTHYECKUM JAEHCTBUEM PAIUOAKTUBHBIX U3JTyUYSHHH.
[TpoBenenue knaccuuKay 3JI€MEHTAPHBIX YACTHUI] 110 UX (PU3HUECKUM
XapaKTepUCTUKaM (Macce, 3apsiLy, BpEMEHHU KU3HHU, CIIUHY U T.1.).
[TpencraBieHue o XxapakTepe YeThIpeX TUIOB (DyHIaMEHTaIbHbBIX
B3aMMOJICHCTBUI AJIEMEHTAPHBIX YacTHIl B Buje Tabiauubl. [lonnmanue
LIEHHOCTEN HAy4YHOr'0 MMO3HAHUS MUPa HE BOOOILE /7S YEJIOBEUECTBA B
[IEJIOM, a JUIS KaXKA0T0 00Yy4arolerocs JMYHO, IIEHHOCTEH OBJIaIeHHs
METOJIOM Hay4HOTO MO3HAHMS JUIsl TOCTHKEHUS ycIiexa B JIFoOOM BHJIE
[IPAKTUYECKON JEATEIbHOCTH.
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM JUCIUITIJINHBI

3.1 TpeGoBaHusA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecredeHnI0

Peanmzamust y4eOHOW DUCHUIUIMHBI TpeOyeT Hamuuusi KaOumHera «Du3uku» u
naboparopun «DUUKN.

O6opynoBanue yueOHOro KabMHeTa:

- yaeOHast MmeOeb;

- pabouee MecTO MpenoaaBaTes;

- JIOCKa,

- KHIDKHBINA 1IKad;

- QIIEKTPOHHBIC TIPE3CHTAIINH.

TexHuueckue CpCaACTBa O6y‘{eHI/ISII
- KOMIIBIOTCP C JIMOCH3NOHHBLIM IIPpOTI'PpaMMHbLIM 06€CH€‘{€HI/IGM;
- MYJIbTUMCOUAIIPOCKTODP.

O6opynoBanue 1a00paTOPUH:

OTUCTUYECKUN MaATHUK, Tpubop "Ympyruii yaap", npubop s H3ydeHHs
YCKOPEHHSI CBOOOJHOTO TMaJCHUsl, MATEeMAaTHUYECKOTrO MasiTHUKA, KOJeOaHUs CTPYHBI,
npubop i HU3MEPEHMs] Ta30BOM MOCTOSHHOW, TEIUIOEMKOCTH >KUJIKOCTH, BSA3KOCTU
KUJIKOCTH, KO3(PQUIIMEHTA TOBEPXHOCTHOTO HATSKEHUS >KUJAKOCTH, DJIEKTPOEMKOCTU
KOHJICHCaTopa, MpUOOp MJii U3MEPEHUs 3aKOHOB MOCTOSIHHOTO M TEPEMEHHOr0 TOKa,
MarHUuTHOTO TIOJIsI, TPUOOp [Jii HU3YyUYEHUS CBOWCTB DJICKTPOMArHUTHBIX  BOJIH,
omnpeneyieHus (POKYCHOTO pACCTOSIHUSL JIMH3bI, MNPUOOp IS U3YYEHUs] BHEIIHETo
dboTorddexra, paauanmoHHOTO (POoHA.

3.2 YueOHO-MeTOoAN4YEeCKOe U HH(POpMALIMOHHOE 0o0ecnieueHue 00y4eHHus
OcHoBHas JuTEpaTypa

1 Jmutpuea B.®. ®usuka s npodeccuii U CHEHAIbHOCTEH TEXHUYECKOTO
npoduiia. YueOnuk ayisa oopazoBatenbHbIX yupexaenui CI10. — M., 2017r.

2 JIlmutpueBa B.®. ®usuka ans npodeccuid M CHEUUATBHOCTEM TEXHHUYECKOTO
npoduis. COOpHUK 3aau yueOHoe rmocooue aist oOpazoBaTeabHbIX yupexaeHuit CIIO: —
M., 2017r.

3 JmwutpueBa B.®. Ousukamis npodeccuil U CrneuUanbHOCTEH TEXHUYECKOTO
npoduiia. KontponbHble Matepuaibl: yuyeOHoe mocodue ans yupexaeHuit CIIO. — M.,
2016r.

4 JlmutpueBa B.D. dwuszuka mia npodeccuii M CHENUATLHOCTEH TEXHHUYECKOTO

npodwis. JlabopatopHblii mpakTUKyMm: ydyeOHoe mocoomue s yupexaenunn CI1O.— M.,
2016r.

20



5 JmutpueBa B.®. Ouszuka nns npodeccuil U crnenuaibHOCTEH TEXHUYECKOTO
npoduns. DIEKTPOHHBIM Y4eOHO-METOAMYECKUN KOMIUIEKC [JIsi 00pa3oBaTeNbHBIX
yupexaenui CIIO. — M., 2014r.

6 JmutpueBa B.®. ®dusuka mis npodeccuii M CHEUATBHOCTEH TEXHHUYECKOTO
npodumns. DNeKTpOHHOE yueOHOe W3JIaHuE (MHTEPAKTUBHOE SJIEKTPOHHOE MPHUIIOKCHHE)
1u1st oOpazoBatenbHbIX yupexaenui CI10. — M., 2014r.

7 KacpsnoB B.A. WMimoctpupoBanHblil aTiiac o ¢usuke: 10 kimace. — M., 2010 r.

8 KacpsnoB B.A. MmmroctpupoBanubiit atiac o ¢usuke: 11 kmace. — M., 2010 r.

9 Tpodumora T.U., dupcor A.B.Duszuka i npodeccuid u crnenuanbHOCTEH
TEXHUYECKOTO U ecTecTBeHHOHay4yHoro mpoduien: COopHUK 3amay. YueOHOe mocoOue
JUISL CTYJIEHTOB NpOo(eCCUOHATBHBIX 00pa30BaTEbHBIX OpraHu3aliii, OCBAaWBAIOIINX
npodeccun u cneunansuoctu CI1O. — M., 2017 .

10 Tpodumona T.U., ®upcoB A.B. ®usuka ans npodeccuii M CHEHATBHOCTEN
TEXHUYECKOTO U €CTECTBEHHOHAy4yHOro mpoduiei: Pemenus 3agad. YueOHOe mocooOue
IUIsL CTYZIEHTOB NpPO(EeCCHOHATIBHBIX O0pa30BaTENbHBIX OpraHu3aliii, OCBAaMBAIOIINX
npodeccun u cneuranbaoctu CI1O. — M., 2017 1.

11 Tpodpumosa T.U., ®upcos A.B. ®uzuka. CripaBounuk. — M., 2010 r.

12 ®upco A.B. ®uszuka 11 npodeccuii U CHenHaTbHOCTEH TEXHHUYECKOTO M
€CTECTBEHHOHAY4YHOTO  mpoduiei:yueOHUK IS CTYJEHTOB  Mpo¢dheCCHOHAIBHBIX
oOpa3oBaTeNbHBIX OpraHu3aluii, ocBanBaromux npodeccun u crnenuanbHocty CIIO/ mog
pen. T.1. Tpodumonoii. — M., 2017r.

JlonoiHUTEIbHAS JIUTEepaTypa

13 TIIL.U. Camoitnenxko, A.B. CepreeB. ®Duszuka (isi HETEXHUYECKHX
crienuanabHoCcTel ). — M.: Akagemus, 2012r.

14 Camoiinenko I1.1., CepreeB A.B. COopHUK 3a71a4 1 BONPOCOB 10 pusuke. — M.:
ACADEMA, 2012r.6 Msxkumes I'.4., byxosues b.b., Corckuit H.H. ®u3uka-10. — M.:
[Ipocsemenue, 2014r.

15 Mskumesl'. f, byxosuesb. b., YapyrunB. M.; mon pen. HukonaesoiiB. U,
[TapdpentreBoitH. A.®usuka. 11 xmacc: yueb. s oOimeoOpa3oBar. yUpeKIACHUI:
0a30BbIi 1 mpodui. ypoBau — M.: [Ipoceemenne, 2010r., 399 c.

16 A.Il. PeivkeBuu. dusuka. 10-11 kmaccel. [locobue nis o6meoOpa3oBaTeIbHbBIX
yapexaennii. — M.: [Ipoda, 2012r.

3 UHTepHeT-pecypchbl

www.fcior.edu.ru(®enepanbHbiidi  EHTP uH()OPMAITMOHHO-00pa30BaTEIHHBIX
PECypcoB)

www.dic.academic.ru (Axagemuk. CJI0Bapu ¥ SHIIUKIIONE NN )

www.booksgid.com (DnexkrponHas 6udIHOTEKA)

www.globalteka.ru(I'mo6ansHas OMOIMOTEKA DIEKTPOHHBIX PECYPCOB)

www.window.edu.ru(Eausoe okHO q0cTyma K 00pa3oBaTeIbHBIM Pecypcam)

www.st-books.ru (JTyurras yaeOHas iureparypa)
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http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/

www.scool.edu.ru(Poccuiickuit 00pa3oBaTeIbHBINA TOPTAIT)
Www.ru/book(DnexktporHast GMOIHOTEUHAs CHCTEMA)
www.alleng.ru/edu/phys.htm(O6pa3oBarensHbie pecypcbl MHTepHETa - DU3NKa)
www.school-collection.edu.ru (Egunas xosuteknust nudpoBbIX 00pa3oBaTeIbHBIX
peCypcoB)
https//fiz.1september.ru (Yue6no-mMeToanueckas razera «Dusukay)
www.n-t.ru/nl/fz(HoGenesckue naypeats 1o Gpusuke)
www.nuclphys.sinp.msu.ru (Snepuas ¢pusuka B UntepHere)
www.college.ru/fizika(TToaroroska k EI'9)
www.kvant.mccme.ru(Kypuan «Ksaut»)
www.yos.ru/natural-sciences/html(OKypuan «I1yTs B HayKy»)
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JUCLHUTIJIMHBI

4.1 KoHTpoib M OLEHKAa pE3yJbTaTOB OCBOEHUS YYEOHOW JUCLUIUIMHBI
OCYUIECTBJISIETCS. IPENoJaBareyieM B IMPOLECCE IMPOBEACHUS NPAKTUYECKUX 3aHATHI,

nabopaToOpHBIX  pabOT, TECTHUPOBAHUS, a TaKXKe
VHIMBUIYAJIbHBIX 3a/IaHUH, TPOEKTOB, UCCIICTOBAHMIA.

BBIITOJIHCHU A

00 yJarOIIIMHUCS

PesyabTaThl 00yueHus
(ocBOEHHbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@DopMbI U METObI KOHTPOJISI M
OlIeHKH pPe3yJIbTATOB 00y4eHusl

B pe3yJjabTarte O0CBOCHUHA AUCHUITIIINHBI CTYACHT JOJIZKEH
MPOAEMOHCTPUPOBATH NpeAMeTHbIE Pe3yJabTAThbl OCBOCHHUS YueOHOM
MU CHUITIMHBI «DusnkKa»

- ¢(hOPMUPOBAHHOCTD MIPEJCTABICHUNA O POJIM U MeCTe (PU3HUKH B
COBPEMEHHOW HAyYHOH KapTHHE MUPA; TOHUMaHHUE (PU3UIECKOM
CYIIHOCTH HaOiroaeMbIX Bo BeenenHol siBnenuil, poiau Gpusnku B
(bopMHpOBaHUU KPYTro30pa v (PYHKIIMOHAIEHOW TPAMOTHOCTH
4eJI0BEKa /ISl pelICHUS IPAKTUYECKUX 3a/1ay;

Texkynuil KOHTPOIIb:

- YCTHBII QPpOHTATBHBINA U
WHIMBHIYaJIbHBIA OIPOC;
- IOATOTOBKA pedepaTa

- BIaJEHHE  OCHOBONONAralOUIMMK  (U3HMUECKUMU  IOHSITHSAMH,
BAKOHOMEPHOCTSMHU, 3aKOHAMU M TEOPUSIMHU; YBEPEHHOE UCIIOJIb30BAHUE
(bM3UUECKOi TEPMUHOJIOTHH U CUMBOJIMKH;

Tekynuii KOHTPOJb:

- YCTHBIN (POHTANILHBIN U
WHAUBUIyaJIbHBIA OMPOC;
TeMaTuyeckuil KOHTPOJIb:

- IPOBEICHHE NPAKTHUECKUX paboT

- BJIaJICHUEC OCHOBHBIMH METOJ[AMHU HAYYHOT'O TIO3HAHUS, HCIIOIb3yEMbIMH
B (u3MKe: HAOIIOACHUEM, ONTMCAHUEM, H3MEPEHUEM, IKCIIEPHMEHTOM,;

Texkynuii KOHTPOIb:

- YCTHBIH (POHTANILHBIN U
WHAWBUIyAJIBHBIA ONPOC;
TemaTnueckuii KOHTPOJIb:

- IPOBEIEHNE MPAKTUIECKUX PadoT;
- IpOBeIeHHE J1a00PATOPHBIX PadboOT

- yMeHHs o0Opa0OaThIBaThb pe3yJbTaThI
BaBUCHMOCTh ~ MEXAy  (U3NYeCKUMU
MOJTyYEHHBIE PE3yJIbTAThI U JI€JaTh BBIBOIBI;

U3MepeHuid, OOHapy>KUBaTh
BEJINYMHAMH,  OOBSCHSITH

TemaTnyeckuii KOHTPOJIb:
- IpOBeJIcHUE JT1a00PaTOPHBIX PabOT

- c(OPMHUPOBAHHOCTh YMEHUS peraTh (PU3NUECKUE 3aa4u;

TemaTnyeckuii KOHTPOJIb:
- IPOBEJIeHHUE MPAKTHIECKUX paboT;

- C(OPMUPOBAHHOCTh YMEHHSI TPUMEHATH IIOJIYUCHHBIC 3HAHWS IS
OOBSICHEHHS YCTIOBHI TpPOTEKaHWs (DU3MUECKUX SIBICHHHA B TIPUPOJE,
mpodecCHOHANBHON cepe W I MPUHATUS TMPAKTUIECKUX PEHICHUN B
IMOBCEIHECBHOM KU3HMU;

Texkynuii KOHTPOIIb:
- YCTHBII QPpOHTATBHBINA U
WHAWBUYAIBHBIA ONPOC;

- c(hOpMHUPOBAHHOCTH COOCTBCHHOH ITO3UIMM 110 OTHOIICHHUIO K
(bn3nueckoii nHGOpPMAITIH, TOTy4aeMON U3 Pa3HBIX UCTOYHHUKOB.

Texkynuii KOHTpOIIb:

- YCTHBIH ()POHTANILHBIN U
WHIWBUAYaJIbHBIN OpOC;
- IOAIrOTOBKA pedepaTa

B pesynapTaTe wu3y4YeHHWsS AUCIUIUIMHBI CTYIEHT JOJDKEH 00Janath
00LMMH KOMIIETEHIMAMHU, BKIIOYAIOIIUMU B C€0S CLIOCOOHOCTD:

OK 02. OcymecTBasTh NOUCK, aHAIN3 U HHTEPIPETALUI0 HHOpMALINH,
HEOOXOIUMOH 1151 BBIOJTHEHUS 3324 Npo(eCCHOHAILHOM NesITeIbHOCTH.

Tekyuuii KOHTPOJIb, MOATOTOBKA
coo0Omenuit, pedepaToB, BHITOTHCHHE
71a00PaTOPHBIX padOT, pElICHUE 3a/1a4

OK 03. [1nanupoBaTh U peain30BbIBATh COOCTBEHHOE MPO(HECCHOHATBHOE
M TMYHOCTHOE Pa3BUTHE.

Tekyuuii KOHTPOJIb, MOATOTOBKA
cooOmenuit, pedepaToB, BHITOTHCHHE
J1ab0paTOPHEIX PaboT, pereHue 3a1aq

OK 06. IIposiBIIATE IpakJaHCKO-NATPUOTHYECKYIO MO3UIHIO,

Tekyuii KOHTPOJIb, MOATOTOBKA
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MEMOHCTPHUPOBATH OCO3HAHHOE MOBE/ICHUE HA OCHOBE TPAJHIIMOHHBIX coo01meHuii, pedeparos, pemeHne
0011IeYeTIOBEYeCKUX [IEHHOCTEH. 3aga4

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY>KaIOMIEH Cpelibl, Texkymuit KOHTPOJIb, MOATOTOBKA
pecypcocbepexennio, 3p(HEeKTUBHO NEHCTBOBATH B UPE3BBIYAHBIX coobmenuit, pedepaTon
CHUTYaIHsIX.

OK 09. Hcnons3oBath MHOOPMALIMOHHBIE TEXHOIOTHUH B Texymmii KOHTPOIIb, TOJITOTOBKA
npodecCHOHAILHON 1eSITETIbHOCTH. coobuieHui, pedepaton

4.2 (I)OHI[ OLHCHOYHbBIX CPEACTB IJIHA IMPOBCACHUA TECKYIHICI0 KOHTPOJISA U
HpOMeH(yTOqHOﬁ aTrecranamumn oﬁyqaloumxca o JTHCIHMIIJIMHE

Iloxka3zares i M KPpUTEPUU OLICHUBAHUS KOMIIETEHLIMH
[TokazaTtenn M KpPUTEPUM OILICHUBAHUS KOMIIETCHIIMHA OTPaXE€Hbl B KOMILICKTE
KOHTPOJIBHO OLIEHOUHBIX cpenicTB. (IIpunoxenue 1)

KoHTpo/ibHBIE M TECTOBBIE 3aJaHUA
[lepeyeHb BOMPOCOB, KOHTPOJbHBIE M TECTOBBIE 3aJaHUs, HEOOXOAUMBIE IS
OLICHKM 3HAHWI, YMEHUH, HABBIKOB, XApPaKTEPU3YIOIIHUX (HOPMHUPOBAHUE KOMIIETECHIIMIA,
MIPE/ICTABIICHBI B KOMILJIEKTE KOHTPOJIbHO-OLIEHOUHBIX cpeacTs. ([Ipunoxenue 1)

Meroanueckue MaTepuabl
Meroauueckie MaTepHalibl, ONPEAENSIIONIME NPOUEAYpPbl OLICHUBAaHUSA 3HAHUM,
YMEHUH, HABBIKOB, XapaKTepU3YIOLUX (HOpMHUPOBaHHE KOMIIETCHLIUW, MPEACTABICHBI B
METOJUYECKUX PEKOMEHJAIUAX 110 BBIIIOJIHEHUIO MIPakTHUecKuX padot. (IIpunoxenue 2)
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