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1. ACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI
PU3UKA

1.1. Ob6sacTe npuMeHeHus padoyeii MporpaMmsl
[Iporpamma o0mieo0pa3oBaTenbHON yueOHON nucHumuinHbl «Pu3nka» mpenHa3HadeHa
g u3ydeHuss GU3MKH B Mpo(decCHOHaNbHBIX oOpa3oBaTenbHbIX opraHuzanusx CIIO,
peanu3ylommx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeAaHero olmiero oOpa3oBaHUs B
npejesaax OCBOCHHsI OCHOBHOM mpodeccruoHaabHOM 0oOpa3oBarenbHoil mporpammer CITO
(OIIOIT CIIO) na Oa3e OCHOBHOTO 00mero oOpa3oBaHUS TMPH MOATOTOBKE
KBaJTM(HUIIMPOBAHHBIX pPabOuMX, CIYyXKAalUX W CIEHHUAINCTOB CPEAHEr0 3BEHa IIO
crnerquanbHoctd CITO 21.02.13 Teomormueckas ChbeMKa, MOMCK W PA3BEAKA MECTOPOKICHUMN
INOJIC3HBIX MCKOIMACMBbIX.

1.2. MecTo AUCHMILVIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHEHHAJHCTOB
Cpe/lHero 3BeHa:

VYuebnas quctumiuHa «Du3nKay ABISETCS yIeOHBIM MPEAMETOM IO BBIOOPY U3 005-
3arenpHON mpeaMeTHol obnactu «EctectBennnie Haykmy OI'OC cpemnero obmiero oopa-
30BaHMUS.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OpraHU3alUsAX, peaTH3yIoIIMX 00pa3oBa-
TEJNBbHYIO NpOrpamMMy CpeaHero ooiero oopasosanus B npeaenax ocsoenus OIIOIT CITIO
Ha 0a3e OCHOBHOIO 001Iero oopa3oBaHus, ydeOHass quctuiuinHa «Dusnkay u3ydaercs B
obmeoopazoBarensHoM 1ukiie yueororo miana OITOIT CITO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHnus ¢ noxydeHuem cpennero oomiero oopazosanus (IIIIKPC, ITIICC3). Yuebnas
TUCIUIUIMHA BXOAUT B  00meoOpa3oBaTeNbHBIA  IUKI;  SBISETCS  NPOGUIHHOU
JTUCUIUTUIMHON 00111e00pa30oBaTeIbHON MOATOTOBKH.

1.3. Hean u 3agaum JUCUMILIMHBI — TPeOOBAHMS K pPe3yJbTaTaM OCBOCHUS
AUCHHUIIHHBI:

Coneprxanue nporpammbl «Pu3MKay HAIPaBICHO HA TOCTHXKEHUE CIIECIYIOIIMX LEIeH:
- OCBOEHHE 3HaHUN 0 (QyHAAMEHTAJIbHBIX (U3MYECKUX 3aKOHAX M MPHUHIIMIAX, Je-
KAIlUX B OCHOBE COBPEMEHHOH (U3WYECKOW KapTUHBI MHUpa; HamOojee BaKHBIX
OTKpPBITUSIX B 00JlacTH (PU3WKH, OKa3aBIIMX OIPEACISAIONICe BIUSHUEC HA DPAa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOAaX HAy4YHOTO MO3HAHUS TIPUPOJIbI;
- OBJIaJICHUE YMEHUSMH TPOBOJUTH HAONIOACHMS, IUIAHUPOBATH M BBIMIOJIHATH
OKCIIEPUMEHTHI, BBIJBUTATh TUIIOTE3bI M CTPOUTH MOJICIH, MPUMEHSATH IOTYyYECHHBIC
3HaHMS M0 (PU3MKe U1 OOBSICHEHHS pa3HOOOPA3HBIX (PU3UYECKUX SIBJICHUI U CBOWMCTB Be-
IIECTB; MPAKTUYECKU MCIOIb30BaTh (PU3MYECKUE 3HAHUS; OLEHUBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAyYHOU MH(POPMAIIHH;
. pa3BUTHE TMO3HABATENBHBIX MHTEPECOB, WHTEIUICKTYalbHBIX U TBOPUYECKUX
crocoOHocTed B mpoliecce NPUOOpeTeHHs 3HaHUM W yMmMeHudM 1o ¢Qusuke ¢
UCIIOJIb30BAHMEM  PA3JIMYHBIX  HMCTOYHMKOB  HMHQOpMAMM U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;
- BOCIHUTAHHE YOEXKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPUPOJIBI,
UCIIOJIb30BAHUSI JOCTUXKEHUHN (DU3MKK Ha OJaro pa3BUTHS YEOBEYECKOM IUBUIM3ALINU;
HEOOXOJMMOCTH COTpPYJHUYECTBA B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS 3a]ady,
YBOKUTEIBHOTO OTHOUICHHS K MHEHHMIO ONIMOHEHTa NpU OOCYXACHWU MpoliIem
€CTECTBEHHO-HAY4YHOT'O COJIEp)KaHMsI; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OICHKE
UCIOJIb30BAHMUSI HAaYYHBIX JIOCTM)KEHMH, YYBCTBAa OTBETCTBEHHOCTH 3a 3alIUTY
OKPYXKaroIIEH CPELBI;




. WCTIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH ISl PEeIICHUS] MPAKTUYECKUX
3aJa4 IOBCEJHEBHOW >KM3HM, oOecreueHus Oe30MacHOCTH COOCTBEHHOM >KW3HHU, pa-
LUOHAJIBHOTO TPUPOJONOIb30BaHUS M OXPaHbl OKPYXAIOLIEH cpeibl, 1 BO3MOXKHOCTb
NpUMEHEHHs] 3HAHWWA TMpH PEIIeHUH 3334, BO3HUKAIOMIMX B IOCIEAYyIONEeH mpodec-
CHUOHAJILHOM AEATEIHLHOCTH.

OcBoenue conepxkanus yueOHOU AUCcUUIIMHBI «Du3nKa» o0ecrneynBaeT JOCTUKEHNE
CTYJIEHTaMU CJIEAYIOLIUX PE3YJIbTATOB!
. JAUYHOCHHDBIX:
- YYBCTBO TOPJOCTU U YBa)XKEHUS K UCTOPUU U TOCTHKEHUSIM OTE€YECTBEHHON (pU3u-
4ecKOW HayKH; (U3NIECKH TPAMOTHOE MOBeIeHUE B TPO(PECCHOHANBHOMN IEATEIHbHOCTH
OBITY IIpu OOpaIeHUH ¢ TPUOOPaMH U yCTPOHCTBAMH;
- TOTOBHOCTb K IPOJIOJIKEHHIO 00pa30BaHMs M IMOBBILIEHUS KBaJU(UKALUU B U3-
OpaHHON NPOPECCUOHAIBHON JEATENIPHOCTH M OOBEKTUBHOE OCO3HAHUE poid (u-
3UYECKUX KOMIIETEHIIUI B 3TOM;
- YMEHUE HUCIONb30BaTh JOCTH)KEHUSI COBPEMEHHON (U3nYecKol HaykKu U (usnye-
CKUX TEXHOJOTHH MJis MOBBIEHUS COOCTBEHHOI'O HHTEIIEKTYaJbHOI'O pPa3BUTHUS B
BBIOpaHHO MpodeccnoHaIbHON AeATETHHOCTH;
- YMEHHE CaMOCTOSITETILHO JOOBIBATH HOBBIE JIs ce0s (pru3mueckue 3HaHUs, UCIIOIIb-
3ysl 17151 3TOTO JIOCTYIHbIE HICTOYHUKH MH(POpMALIHH;
- YMEHHE BBICTPAaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHUS B KOMaHJE IO pelle-
HHIO OOIIMX 33744,
- YMEHHME YOpPABJIATb CBOEH IIO3HABATEIBHOW JCSATEIBHOCTBIO, IIPOBOAUTH
CaMOOILIEHKY YPOBHsI COOCTBEHHOT'O MHTEIIEKTYaIbHOI'O Pa3BUTHS;
. Memanpeomemnbix:
- WCII0JIb30BAHKME PA3JIIMYHBIX BUAOB MO3HABATEIBHOW NEATEIBLHOCTH JJI PELICHUS
¢u3nyeckux 3ajad, NPUMEHEHHE OCHOBHBIX METOAOB INO3HaHMs (HaOIIOACHHUS,
OINUCAHUS, U3MEPEHMSI, SKCIEPUMEHTA) Ui U3yUEHUsS Pa3INYHbIX CTOPOH OKpY’Karouen
JIEUCTBUTEIILHOCTH,
. UCIIOJIb30BAHME OCHOBHBIX HMHTEIUIEKTYAJIbHBIX OIEPALMi: IOCTAaHOBKU 3aJ1a4H,
(GopMyaMpoOBaHUs TUIOTE3, aHAJIW3a W CHUHTE3a, CPaBHEHUs, OOOOIIEHHS, CHUCTe-
MaTH3alllH, BBISIBICHUS NPUYMHHO-CIEACTBEHHBIX CBS3€W, IOWMCKAa aHAJIOTOB, (Qop-
MYJIUPOBAHMS BBIBOJOB [UISI W3YYEHHUS PA3JIMUYHBIX CTOPOH (UBHUYECKUX OOBEKTOB,
SBJICHUM M TIPOLECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOAMMOCTh CTAJIKHUBAaTHCS B
npodeccuonanbHOU chepe;
. YMEHHUE T€HEPUPOBATH UJIEU U ONPEIENSITh CPEICTBA, HEOOXOIUMBIE JJIs UX pea-
JU3aLuu;
. YMEHHUE HCIOJb30BaTh Pa3IMYHble UCTOYHUKH JUISl MOJIyd4eHUs (U3NYECKOW HUH-
¢dopmanmu, OLIEHNBAThH €€ JOCTOBEPHOCTD;
. YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HH)OPMALIMIO B PA3IINYHBIX BHAX;
. yYMEHUE IYOJUYHO IPEICTaBIATh pPEe3yibTaThl COOCTBEHHOI'O MCCIEI0BaHMUS,
BECTH JMCKYCCHUH, JOCTYIIHO M TapMOHUYHO cOuYeTasl coJep’kaHue U (popMbl mpeacTas-
JsieMOoi HH(POPMAIIHH;

* NPEOMEMHbBIX:

. c(OpMHUPOBAaHHOCTH MPEACTABICHUN O POJIM U MecTe (PU3UKH B COBPEMEHHON Ha-
YYHOM KapTHHE MHPA; MOHUMaHue (U3MUECKON CYIIHOCTH Ha0II01aeMbIX BO Beenennoit
SBIICHUH, poiu UMK B (POPMHUPOBAHMUU KPYro3opa ¥ (PyHKIHOHAIEHOW IPaMOTHOCTH
YeJIOBEKa JUIs peICHUS IPAKTUYECKUX 3a/1a4;



. BJIaJICHUE OCHOBOIIOJIATAIOMIMMU (PHU3UUYECKUMHU TTOHSATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPUSAMH; YBEPEHHOE HCIIONb30BaHHE (U3UUECKOW TEPMHUHOJIOTHH |
CHUMBOJINKHY;

. BJIQICHUE OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHHA, WCIOIb3YEMBIMU B
¢usuKe: HaOIIOACHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

. yMeHUsl 00pabaTbiBaTh pe3yabTaThl H3MEpPEHHH, OOHApyKMBaThb 3aBUCHUMOCTD
MEXIy (QU3NYECKIMH BEIMYMHAMHU, OOBSCHATH TOJTYYCHHBIE pE3YylbTaThl M JEJaTh
BBIBOJIBI;

. cOpMUPOBAHHOCTH YMEHUS pemaTh (GU3NIecKre 3a1a4H;

. c(OPMHUPOBAHHOCTh YMEHHS MPUMEHATH MOJYYCHHBIC 3HAHUA I OOBSICHEHUS
YCIIOBHH MPOTEKaHus (U3NYECKUX SBICHUH B MPUPO/IE, TPOPECCHOHANBHOMN cepe u st
NPUHATHS TPAKTHYECKUX PEUICHUH B TOBCETHEBHOM KU3HM;

. cOpPMUPOBAHHOCTh COOCTBEHHOM IMO3MIMU IO OTHOWICHHIO K (U3NUECKON
uHpOpMAIH, TIOTyJaeMON U3 Pa3HBIX HCTOYHUKOB.

B pamkax ocBoeHus y4eOHONW MUCHMIUIMHBI «DPU3MKa» MO crenuansbHocTd 21.02.13
l'eonoruueckas cbeMKa, HOWCK M DPa3BEAKa MECTOPOXKJIECHUN TOJE3HBIX HCKONAEMbIX Y
CTYJIEHTOB (POPMHUPYIOTCS CIICAYIOIINE 00IIHe KOMIIeTEeHIINHU:

Kon HaumeHnoBanme pe3yjbTara 00y4eHust
OK 1 [ToHMMaTh CYIIHOCTH W COIUMAIBHYIO 3HAYUMOCTH CBOCH Oymymiei
npodeccun, TPOSBISITh K HE yCTOMYMBBIA HHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JE€SATEIbHOCTh, BBIOUPATH THUIIOBBIC

METOABl M  CIOCOOBI  BBHIMOJNHEHHS NPOPECCHOHANBHBIX — 3ajad,
OLIEHUBATh UX 2(PPEKTUBHOCTH M KAU4ECTBO.

OK 3 [TpuHMMATh pelIeHus B CTAaHJAPTHBIX M HECTaHJAPTHBIX CUTYaLUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 6 PaboraTh B KOJIIEKTHBE U KOMaH[E, 3 (HEKTUBHO 0OIIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, TOTPEOUTETISIMH.

OK 7 Bpatp Ha cest OTBETCTBEHHOCTH 32 Pa0OTy WICHOB KOMaH/IbI

(MOYMHEHHBIX ), PE3YJIbTAT BBINOJIHEHUS 3aJaHUM.

1.4. PexoMeHayemoe KOJIHYECTBO YACOB HA OCBOeHHMe padoyeil MporpaMmbl y4eOHOMI

AUCHMILIMHBI:

MaKCUMAaJIbHOM y4eOHOW Harpy3ku oOydvaromerocs 279 wyac, B TOM YHCIE:
00s13aTeNIbHON ayIUTOPHOM yueOHOI Harpy3ku oOy4varomierocst 186 yac;
CaMOCTOATENbHOMN paboThl 0Oydatomerocs 41 yacos;

KOHCyJIbTanuii 12 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM IMCUMIIMHBI M BUABI Y4e0HOiIl padoThI

Bux yueOHoi1 padoThI

Oovem uacoe

MaxkcumanbHasi yaeOHAas HArpy3Ka (Bcero)

Oo0s13aTeIbHAS ayAUTOPHAS Y4eOHAsl HATPY3Ka (BCero) 186
B TOM YHCJIE:
JIEKIIUHA 104
1abopaTtopHbie pabOTHI 38
ITPAKTUYECKUE 3aHATUS 44
CamocrosiTesibHas padoTa o0y4awinerocs (Bcero) 41
B TOM YHCJIE:
MOJTOTOBKA YCTHBIX BBICTYIUIEHWU IO 3aJlaHHBIM TE€MaM, 3CCe, 40
JOKJIaJIOB, peepaToB, UHAUBUIYAJIbHBIX MPOEKTOB.
KoucyabTanumu 12

IIpomesicymounas ammecmayus 6 popme sx3amena-11 cemecmp.




2.2. I[IpuMepHBIA TEeMAaTHYECKUIl IVIAH U COAEePKaAHUE YHeOHOH IMCHUILTHHBI PU3UKA

HaumenoBanue Conep:xanue y4e0HOr0 MaTepHaJia, JJa00paTOPHbIE PAGOTHI M MPAKTHYECKHE 3aHATHSI, CAMOCTOAITeJIbHASA padoTa O0Bem YpoBenn
pa3zesioB U TeM. o0yyarommuxcs 4acoB 0CBOEHHUS
®opmupyeMble
KOMITeTeHI[HH
(OK, IIK)
1 2 3 4
BBenenne 5
Cosiepkannie yueOHOro MaTepuaia
OK 1-3 1 Omnka — (yHImaMeHTaldbHAsS HayKa O HpUpojae. EcTecTBEHHO-HAYYHBIM METOJl MO3HAHWS, €r0 BO3MOXKHOCTH W TPAHUIIBI 4 1
MPUMEHAMOCTH. DKCIIEPUMEHT U TEOPHs B IIpoIecce MO3HAHUS IpUpoabl. MoenupoBaHue (GPU3NIECKHUX SBICHUI U IIPOIECCOB.
PoJib 9KCTIEpUMEHTA M TEOPUHU B MPOLIECCE MTO3HAHUS IPUPOJIBL.
2 ®duzndeckas BenwuuHa. [lorpemHoCcTH M3MepeHH (pu3nvecknx BenwunH. Du3ndeckue 3aKOHBI. ['paHHIBI TPUMEHUMOCTH
¢usnueckux 3akoHoB. [loHsiTHe 0 hu3Mueckoit kKapTuHe Mupa. 3HaueHue HPU3UKK pu ocBoeHnu npodeccuii CI10
JlabopatopHbie paboThI -
[IpakTHyeckue 3aHATHs -
KonrtponbHbie paboThl -
CamocTrosTenbHas paboTa 00yJaroInuXCst
IMoaroToBka yCTHBIX BRICTYIUICHHHN 10 TeMaM: «[ amuieo ["anuinelr — oCHOBaTe b TOYHOTO SCTECTBO3HAHUY,«JIeoHapao na Bunumn 1
— y4eHbId U u3o0perarenby,«Muxann BacuibeBrnd JIOMOHOCOB — y4eHBIN 3HIUKIONEAUCT», «CoBpeMeHHas (pu3udeckas KapTHHa
Mupay» Benuuaiime oTKpbITHS QU3HKH
Pazpen 1. 40
MexaHuka
Tema 1.1. Conepxanue yaeOHOro Marepuaia
Kunemartuka 1 Mexannueckoe npkenue. [lepememnienne. [Tyte. CkopocTh. PaBHOMEpHOE MpsSMOIMHEHHOE IBUKECHHE. Y CKOpEHUE. 4 2
PaBHONIEpeMEHHOE NPSMOIMHEHHOE IBHKCHHUE.
OK 1-3. 2 CBobosHOe maieHue. JBmKeHne Teja, OpOIEHHOTO MO YIIIOM K TOPU30HTY. PaBHOMEpHOE ABMYKEHHE TI0 OKPY>KHOCTH. 3
JlaboparopHbie pabOThHI -
IIpaxkTuyeckue 3aHATHSL. 2
[paktnueckas padoraNelPernenue 3a1a4 na remy: «PaBHOMEPHOE JIBUDKCHHUE 110 OKPYKHOCTHY
KonrtponbHbie paboThl -
CamocTosTenbHas paboTa 00yJaronuxcst 4
NuauBuayansHbIA IPOEKT MOATOTOBKA Mpe3eHTalnn «Muxann Bacuinbesrd JIOMOHOCOB — YYEHBIH SHIIUKIIOTIEIHCT
TloaroTroBka yCTHBIX BBICTYIUICHUM 110 TeMe: «CoBpeMeHHas QU3nUecKas KapTHHA MUPay. 1
Tema 1.2. Conepxanue yueOHOTO MaTepuajia
JuHamuka 1 Iepssriit 3akoH Herotona. Cuna. Macca. Umnynsc. Bropoii 3akon Hetorona. OCHOBHOM 3aKOH KJIACCHYECKON TUHAMUKH. 6 3
Tperuii 3akoH HpioToHa. Cuiibl B MEXaHHUKE.
OK 1-3,6,7. 2 3aKOH BCEMHPHOTO TAroTeHus. I papuranuonHoe mojie. Cuna tskect. Bec. CnocoObl H3MEepeHHsI MACCHI TEII. 2
3 Cunbl B MexaHuke. PaboTa cunbl. PaboTa mOTEHITMATBEHBIX CHII
Jlaboparopusie padoteiNe 1. «MccnenoBanue TBHKEHUS Teja MO JSHCTBUEM TIOCTOSHHON CHUJIBD) 4
JlaboparopHas padota Ne 2. «M3yueHne 0cOOCHHOCTEH CHJIIbI TPEHUS (CKOIbKEHHS))
IMpaxtuueckue 3anstusaNe2. Pemenne 3amad mo teme. «3aK0H BCEMUPHOTO TATOTCHIS 4

HpaKTI/I‘-IeCKa}I pa60Ta Ne3.Pemienue 3aJa4d I10 TEMC: «MexaHndeckas OHEPrus Mnpyu ABUKCHUU TCJa MOJ ﬂeﬁCTBHCM CHUlI
TSAXKCCTU U YIIPYTOCTU»

KoHTposabpHbIe pabOThHI




CamocrostenbHas paboTa 00y4aromuxcs

MuauBuayanbHbI TPOEKT MOATOTOBKA MPE3CHTALIMH: «3HAYCHHE OTKPBITHIA [anuies 4
HOZ[FOTOBK& YCTHBIX BbICTyHIIeHPIfI, JOKJIaa0B U pe(i)epaTOB Ha TEMY: «caax HeroTroH — CO31aTciib KJIaCCHYECKOM (1)I/I3I/IKI/I)>,(<I[BI/I)KCHI/IC TCI1a 3
HepeMeHHOﬁ MacCCBI»
Tema 1.3. Conepxanue yaeOHOro MaTepuaia
3akoHbI coxpaHeHust | 1 3aKoH COXpaHEHUs MMITYJIbCa U PEaKTUBHOE JBHKEHHUE. Pabora cuibl. PaboTa moTeHIIMATBHBIX CHIL. 6 3
B MeXaHHKe 2 MomrHocTh. DHeprus. Kunetndeckas sHeprus. [loTeHIMampHas YSHEPTHsl. 3
3 3aKoH COXpaHEHUs] MEXaHWICCKOH dHeprun. [IpuMeHEeHNE 3aKOHOB COXPAHCHHUSI.
OK 1-3,6.7. JlaGopaTopHbie pabOTHI
Jlaboparophas padotaNe 3. «CpaBHEHUE paOOTHI CHITBI C U3MEHEHHUEM KMHETHYCCKON SHEPTUU TEIa 4
JlaboparopHuas padora Ned. «/3ydyeHre 3aKOHOB COXpaHEHHUS Ha MpPUMEpE ynapa MmapoB U OAJUTMCTUYECKOTO MasiT-
HUKaQ»
[IpakTryeckue 3aHATH
[Ipaxtrueckast pabora Ned.Pemenue 3amad mo Teme: «MexaHUIecKast YHEPTUsl IPH JBKEHUH Tella Mo JeHCTBHEM 4
CHJI TSKECTHU U YIIPYTOCTH
ITpaktudeckas pabora Ne 5. Pemenune 3agau 1mo teme: «3aKOHBI COXPAHEHUS UMITYJIECA
KoHTposabHbIE paboThI -
CamocTrosTenbHas paboTa 00yJaroInuXxCst
NuauBuayanbHbIA IPOEKT MOATOTOBKA MPE3eHTAMU Ha TeMy: «Cepreii [TaBmoBua KoposeB — KOHCTPYKTOP M OPraHH3aTOp MPOM3BOICTBA 4
paKeTHOKOCMH‘ICCKOﬁ TCXHUKH
IToaroToBKa yCTHBIX BHICTYIUICHUH, TOKIAIOB M pedepaToB Ha Temy: «3HaUEHHE OTKPBITHH [ amues», «Cuisl Tperusy , «Posb K.O. 4
HI/IOIIKOBCKOI‘O B pa3BUTHHU KOCMOHABTUKU»»
Paznen 2.
MoJgekynspHas 28
¢dusnka.
Tepmoannamuka
Cosiepkanne yueOHOro MaTepualia
1 Pasmeper m Macca MosieKynl W aroMoB. bpoyHoBckoe nBwkenue. Audpdysus. Cunbl n SHEPrusi MEXMOJEKYISIPHOTO 16 2
B3anMoieiicTBrsA. CKOPOCTH IBMKEHHUS] MOJICKYIL.
OK 1-3,6,7. 2 Wneansuerii ras. Jaenenue ra3a. OCHOBHOE ypaBHEHHE MOJEKYIAPHO-KMHETHYECKOH TEOpMH Ta30B 1 a30Bble 3aKOHBI. 2
YpaBHEHHUE COCTOSIHHS UJICATBHOTO ra3a
3 Temmneparypa AOGCOTIOTHBIA HYJIb TeMIepaTypbl. TepMoanHaMuYecKast IIKaJIa TEMIICPATYPHIL. 2
4 BrayTpeHHss SHEepTrUs naeabHOTO ra3a. Padora u Temnora kak GOpMBI Iepenadn SHEPTUH.
5 TeroemMkocTh. YpaBHeHHE TeruioBoro Oamanca. [lepBoe Haywano TepMOAWMHAMHUKH AnuabaTHBIA Tponecc Bropoe Hadamo
TEPMOIMHAMHUKH
6 Ilpunuun peiicteus Teropoi Mammubl. KITJ TeryioBoro asuraresst
7 XoJoauibHble MaldHbl. TemnoBbie apuraresn. OxpaHa IpHPOLIbI
8 CBoiiCTBa MAPOB, JKMIKOCTEH M TBEPBIX TEJL
JlaGopaTopHbie pabOTHI
Jlaboparopras padota Ne 5. « I3MepeHre BIa)KHOCTH BO3TyXa» 8
Jlaboparopras padota Ne 6. «VI3MepeHne MOBEPXHOCTHOTO HATSIKEHUS YKHIKOCTH
JlabopatopHas pabota Ne 7. «Habmonerne npomnecca Kpuctauimzanun Vizydenue qegopManuy pacTsHKSHUS»
Jlaboparopras pabota Ne 8. «/3yueHune TeIIOBOro pacIuPEHNs TBEPIBIX TEID)
TIpakTuueckue 3aHATHS
[Ipakrrueckas padora Ne 6 Perenue 3anau no reme: «MosekyisipHas GU3MKa U TSPMOIMHAMUKA) 4

IIpaktuueckas pabora Ne 7 Pemenue 3ama4 mo teme: «KITJI TemaoBoro ABUratess»

KonrtponbHbie paboThl




CamocrosiTenbHas padoTa 00yJarouXCs 4
WHauBuayanbHBIA TPOEKT MOATOTOBKA MPE3CHTAIIMH IO TeMe: «[IpuMeHeHue KUAKMX KPUCTAUIOB B IPOMBILUICHHOCTH
HOZ[FOTOBK& YCTHBIX BbICTyHHeHHﬁ, JOKJIag0oB Hu peq)epaTOB Ha TeMyZ«HpO6JIeMI)I OKOJIOTHH, CBA3aHHBIC C HMCIOJb30BAaHHUCM TCILJIOBBIX 2
MaIIII/IH»,((BIII/ISIHI/Ie Z[e(i)eKTOB Ha q)H?;H‘IeCKHe CBOMCTBa KpI/ICTaJUIOB»,((MOJICKyJIF[pHO-KI/IHCTH‘IGCK&F{ TCOpHs HACAJIBHBIX Ta30B», «}KI/IIIKI/IG
KpUCTALIBIY, «KOHCTPYKIIMOHHASI IPOYHOCTh MaTepralia M €€ CBSI3b CO CTPYKTYpOii», «B3aumMoieiicTBrE 3apsKEHHBIX TEI»
Koncynpramus
Paspen 3.
JIeKTPOAUHAMHUKA 87
Tema 3.1. Conepxxanue yueOHOTO MaTepuajia
DJIEKTPOCTATHKA 1 | Dyektpuyeckue 3apsiyibl. 3aKOH coxpaHeHws 3apsia. 3akoH KynoHa. 4 2
2 | DnexTpuueckoe noje. HanpsykeHHOCTD 3IeKTPHYECKOro MoJIs 2
OK 1-3. JlaGoparopHsie paboThI -
IIpaxTuyeckue 3aHATUSL 2
Ipakrryeckasi pabora Ne 8. Pemienue 3a1a4 1o temMe: « JHEPrHsl ICKTPHYCCKOTO OIS
KonrtponbHbie paboThl -
CamocTrosTenbHas paboTa 00yJaroIuXxCst
[ToAroTOBKA YCTHBIX BHICTYILICHUI, JIOKIAN0B U pedheparoB 1o Temam: «Bzaumoeiicteue 3apshkeHnbx Tem», «COOCTBCHHAS U IPUMECHAs 3
TIPOBOIMMOCTb MOITYITPOBOIHUKOBY, «BHIIbI 2NICKTPUYECKHX PA3PSI0BY
Koncynpramus
1 | JuanekTpuku B 3aeKkTpuydeckoMm none. [lonspuzanusa nusnekTpukoB. [[poBogHUKY B aneKTpuyecKoM nosie. KonaeHcaTopsl. 14
CoemmHeHNE KOHJICHCATOPOB B 0aTtapero. JHepTus 3apsHKEHHOTO KOHJIGHCATOpa. DHEPTHsl DJICKTPUUYECKOTO TOJIsI.
2 | IlpuHIMn cynepno3uiuy mosiei. Pabora cuil 21eKTpoCTaTHIECKOIO OIS
3 | [Horennuain. Pa3HOCTh MOTEHIIMANIOB. DKBUIIOTEHIINAIbHBIE TOBEPXHOCTH. CBSI3b MEXKY HANIPSHKEHHOCTHIO U Pa3HOCTHIO
MOTEHUHAJIOB JIEKTPUUYECKOTO MOJISI.
4 | CBs3p MEXJY HAIPSDKEHHOCTBIO M PAa3HOCTHIO TIOTCHIIMATIOB YJICKTPHICCKOTO TIOJISI.
5 | JIuasiekTpukHu B dyiekTpudeckoM noje. Ionsipuzanus 1uaaekTpukoB. [IpoBOJHUKH B 2JIEKTPUUYECKOM MOJIE.
6 | Konnmencatopsl. CoeJUHEHNE KOHIEHCATOPOB B 0aTapero. DHEPTHUs 3apsHKEHHOTO KOHACHCATOpA. DHEPIrus
JJIEKTPUUYECKOTO MOJIsA
7 | YcnoBus, HeoOX0AUMBIE ISl BOSHUKHOBEHUS M MTOAICP)KaHUS SJCKTPHIECKOro Toka. Crila TOKa M INIOTHOCTh ToKa. 3akoH Oma
JuIst yaactka renu 6e3 DJ1C.
JlabopatopHbie pabOThI
IIpaxkTuyeckue 3aHATUSL 4
IIpaktrdyeckas pabotaNe9. Pemenme 3amag mo Teme: «M3yuenme 3akonHa Oma i y4acTKa IENH, ITOCIEIOBATEIBHOTO M
MapajyIeIbHOTO COSAMHEHHS TPOBOIHUKOBY
TIpakTuueckas padora Ne 10. Pemenne 3amau rmo teme: «Cuiia TOKa M IJIOTHOCTh TOKa)
CamocrosiTenbHas padoTa 00yJarouXCs
WHauBHayanbHBIA TPOCKT MOATOTOBKA MPE3CHTAIMU: «DICKTPUIECKOE OIS 4
IToaroToBka yCTHBIX BBICTYIUICHHH, NOKIAA0B H pedeparoB Ha Temy: «KonmeHcaTtopsr», «[IpOBOJIHUKK B IJIEKTPHYCCKOM) TOJEY, 3
«JIMDIeKTPUKN B STEKTPUIESCKOM IIOJIE)
Koncynpranus
Tema 3.2. Conepxanue yueOHOTO MaTepuajia
3aKoHBI 1 3aBHCHUMOCTb IEKTPHUCCKOTO COMPOTHBIICHUSI OT MaTepHalia, [UIMHBI U IUIOMIA M MONIEPSYHOr0 CCUCHHS IPOBOTHHUKA. 6 3
MNOCTOSIHHOI'0 TOKa 2 3aBUCUMOCTB JIEKTPUUECKOTO CONPOTHUBIICHHUSI IPOBOJAHUKOB OT TEMIIEPATYPbI 3
3 DNEeKTPOIBIKYINAS CHJIAa NCTOYHHKA TOKa. 3akoH OMa 1yt monHo# nernu. CoeanHeHne MpoBOIHIKOB. COeTUHEHNE HCTOYHUKOB
OK 1-3, 6,7. 3IEKTPHUECKOH 3HepruH B 6aTapeto. 3akoH Jxoyns—IIeHna. Pab6oTa 1 MOITHOCTB 2JIEKTPUUYECKOTO TOKa. TemnoBoe AeicTBIE
TOKA.

JlaGopatopHbie pabOThI.
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Jlaboparopras padota Ne9. N3ydenne 3axona OMa [Jis MOJHOM HEnu 2
[IpakTHueckue 3aHsATHs -
KonrtponbHbie paboThl -
CamocrosiTenbHas padoTa 00yJaroIHXCs
CopeprxaHue yueOHOro Marepuaa
1 | PaboTa 1 MOIIHOCTB 271eKTpUYecKoro Toka. TennaoBoe AelcTBUE TOKA. 2 2
JlaboparopHsie pabOThHI -
[IpakTUyeckue 3aHATHS
[paktuueckas padora Nel1.Pemenne 3amau mo teme: «PaboTa U MOIIHOCTH 3JEKTPUIECKOTO Tokay «TemioBoe neiicTBrue TOKa
HWrorosas pabora
KonTposbHbie paboThI -
CamocrosiTenbHas padoTa 00yJarOIIHXCs
Copepxanue yaeOHOro Marepuaia
Tema 3.3. 1 | CobcTBeHHAs IPOBOIMMOCTD MOJTYIIPOBOAHHKOB.ITOMYPOBOIHHKOBBIE TPHOOPHL. 2 2
IJIeKTPUYECKHIl TOK [ JTaGopatopHble paboThl -
B NOJYNPOBOAHUKAX | TIpakTHyecKHe 3aHATHUS
OK 13 KonTponbHbie paboThI -
CamocTrosTenbHas paboTa 00yJaroInuXxCst
WHauBHayanbHBIA TPOSKT MOATOTOBKA Mpe3eHTaluu: «I10IynpoBOJHUKOBBIC IPUOOPHD 4
IMoAroToBKa YCTHBIX BBICTYILICHUIA, JIOKIAJ0B U pedeparos Ha Temy: «XaHC Kpuctran DpcTel — OCHOBOIOJIOKHHUK 3JICKTPOMArHETU3MAY. 2
CosiepkaHnie yueOHOro MaTepuaia
Tema 3.4. 1 BexTop WHIYKINHA MarHUTHOTO TIOJIA. J{eficTBre MarHUTHOTO ITOJIS Ha IPSMOJIMHEWHBIA POBOJHHUK C TOKOM. 3aKOH AMIiepa. 2 3
MarHuTHoOe 1noJie BzaumonelicTBre TOKOB. MarHMTHBIN MOTOK. PaboTa 1Mo nepeMenieHnIo MPOBOAHMKA C TOKOM B MATHUTHOM ITOJIE.
JlaGopaTtopHbie paboTHI
OK 1-3. Jla6oparopHas padora Nel0 «OnpezeneHue TeMIeparypbl HUTH JIAMIIbI HAKATHBAHHS». 4
Jlaboparopnas padota Nell «Onpeneneuue DJIC v BHYTPEHHETO CONPOTUBIIEHUS MCTOUHNKA HATPSKEHUS».
IIpakTueckue 3aHATHSA
[Ipakrrueckas padora Nel2 Pemenune 3ana4 no teme: «3akoH AMriiepay. 6
Ipakrryeckas pabora Nel3 Pemenne 3amay no teme: «B3auMoeiicTBre TOKOB. MarHUTHBIA TOTOKY
Ipakrryeckas pabora Nel4 Pemenne 3amay no teme: «PaboTa 1o nepeMenieHiio MPOBOIHUKA ¢ TOKOM B MATHHTHOM TOJIE»
KouTposbHbie paboThI -
CamocTosTenbHas paboTa 00yJaroInuXCst
WHauBuayansHBIA TPOEKT MOATOTOBKA Npe3eHTamun: «bopruc CeMenoBu4 SIkodn — (U3HK B N300peTaTenby 4
IloaroToBka YCTHBIX BBICTYIUICHUH, IOKIANOB u pedeparoB 1O TeMaM: «ACHUHXPOHHBIN aBuratenby, «llepeMeHHBIN 3
JJIEKTPUYCCKUI TOK M €r0 MPUMECHCHHECY
Tema 3.5. 1 | DnexTpomarauTHast UHAYKIUS. Buxpesoe anexrpudeckoe none. CaMOMHAYKIMsL. DHEPryusi MArHUTHOT O nouis. JlelficTBue 4
DJIeKTPOMATHUTHAS MarHUTHOT'O NOJIsl Ha ABMXKYyIuics 3apsia. Cuna Jlopenna
HHAYKIUSA 2 | OnpeneneHne yaeIpHOTO 3apsiia. Y CKOPUTEIH 3apsHKEHHBIX YacTHUIT
JlaGoparopabie pabOThI 4
OK 1-3, 6,7 Jlaboparophas padota Nel2 «Onpenenenne k03 puirenTa mone3Horo AHCTBYS IEKTPUIECKOrO YAHHIKA»
JlabGopaTtophas padora Nel3 «M3ydeHune sBIeHHs SIEKTPOMATHHTHON UHIYKIMI
TIpakTuueckue 3aHATHSA
Ipakrryeckas pabora Nel5 Pemienne 3a1a4 o teme: «IJICKTPOMArHATHASI HHAYKIUS 4
[pakruyeckas pabora Nel6 Pemienue 3a1a4 no teme: « JHEPTHsi MATHUTHOTO TOJISD»
KonrtponbHbie paboThl
CamocTosTenbHas paboTa 00yJaroIuXcst 2
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HOL[FOTOBKa YCTHBIX BLICTyHHeHPIﬁ, JOKJIaJ10B U ped)epaTOB 110 TEMC: ((I[eﬁCTBPIe MAr"HMTHOI'O ITOJISA

Paznen 4.
KoJie0anusi M BOJIHDBI

44

Tema 4.1.
Mexannyeckue
K0J1€0aHUA U BOJIHBI

OK 1-3, 6,7.

Conepxxanue yueOHOTO MaTepuajia

1 Mexannueckue konedbanus. Konaedarensnoe JABMIKCHUC. FapMOHI/I‘IeCKI/Ie KoJieOaHus. CBOGO,HHI)IG MEXaHHYECKHE KOJIEOaHMS.
JIuneliHble MEXaHUYECKHE KOJIE0ATEIbHEIE CUCTEMBIL. HpeBpameHHe OHEPIruu 1npu KoJiebaTeaLHOM JBHXXCHUMU. CBO60,HHI)I€
3aTyXaromune MEXaHN4YCCKNUC KoJieOaHus. BLIHy)K[[CHHLIC MEXaHUYECKHE KOJIeOaHMs.

2 VYupyrue Bonnsl. [lonepednsie 1 NPOAOJILHBIE BOJHBI. XapaKTEPUCTHKU BOJIHBI. Y PaBHEHHUE TUIOCKOH OEryIieil BOJIHEI.
Wntepdepenuns BonH. [TonsTre o audpaknyn BoH. 3BYKOBbBIC BOJIHBL YIIBTPAa3BYK M €T0 MPUMEHECHHE.

Jlaboparopabie pabOThI

Jlaboparophas padota Nel4 «M3ydenune 3aBUCUMOCTH TIEPHOAA KOJNEOAHUN HUTSHOTO (UM MPYKUHHOTO) MASTHUKA OT JUTAHEL
HUTH (MM MacChI TPy3a)»

Jlaboparopras paborta Nel5 «CBoOOHBIE M 3aTyXaIOMIHE KOJIECOAHUS)

IIpakTueckue 3aHATHS
[Ipakrrueckas padora Nel7 Pemenune 3ana4 no teme: «MexaHHYeCKHE KOIEOAHMUS»
ITpaktuueckas padora Nel8 Pemenue 3agad o teme: «Ynpyrue BoaHbl. [lomepednbie u MPOJI0JIbHBIC BOJTHEL.»

KonrtponbHbie paboThl

CamocrosiTenbHas padoTa 00yJaroIIHUXCs

WHauBuayaabHBIA TPOEKT MOATOTOBKA Mpe3eHTann: «Du3nuka u My3bIKa»
IToaroToBKa YCTHBIX BBICTYIUICHUH TI0 TEMaM: K AKYCTHIECKHE CBOKWCTBA TIOJIYTIPOBOTHUKOBY, «Y IIbTPa3BYK (TOTyUeHHE,
CBOICTBa, MPUMEHEHHE)», «Du3ndeckue cBoMcTBa aTMOChHEpsI

W

Tema 4.2.
DJIEeKTPOMArHUTHbIE
KO0JIeOAHUS M BOJIHDI

OK 1-3, 6,7.

Conepxanue yueOHOro MaTepuaa

1 CBOOOIHBIE DJIEKTPOMArHUTHEIE Kojiebanus. [IpeBparnenne SHEPTuH B K0JIeOaTeTbHOM KOHTYpe. 3aTyXaronue
JJIEKTPOMArHUTHEIC KoyieOanus. [ 'eHepaTop He3aTyXaMIMX IIEKTPOMATHUTHBIX KOJeOaHuid. BEIHYKICHHBIC IICKTPUICCKHE
kosicOanus. [lepemennblii TOK. ['eHepaTop nepeMeHHOTo TOKa. EMKOCTHOE M MHIYKTHBHOE COMPOTHUBIICHUS MIEPEMEHHOIO TOKA.

2 3axon OMa IS SIEKTPUIESCKON IIENH TIepeMEHHOTO ToKa. PaboTa M MOIITHOCTh TIEPEMEHHOTO TOKa. | eHepaTopsl TOKa.
Tpanchopmaropsl. Toku BeICOKOH yacToThl. [ToayueHue, mepeaada U pacpeic/iCHHE dJICKTPOIHEPTUH.

3 DJIeKTPOMArHUTHOE TI0JIe KaK 0COOBIN BHJ MaTepHuu. DJIEKTPOMAarHUTHbIC BOJIHBL. Bubpatop I'epria. OTKpHITHINA KoJeOaTenbHbIi
KoHTYp. M300perenne panno A.C. [TonoseiM. [ToHsATHE 0 paanocBssn. [IpuMeHeHHEe DISKTPOMArHUTHBIX BOJIH.

JlaGoparopubie pabOThI
JlabopaTopHras pabota Nel6 «IHIYKTHBHBIC U EMKOCTHOE CONPOTHUBIICHUS B LK MEPEMCHHOTO TOKa
JlabopatopHnas padota Nel7 «¥YcTpoiicTBO U paboTa TpaHchopMaTopay.

TIpakTuueckue 3aHATHSA
[Ipakrrueckas padora Nel9Perenue 3anau no reme: «IIpeBparieHue sHepruu B KojneOaTeIbHOM KOHTYPE
[Ipakrrueckas padora Ne20Permenue 3aa4d o reme: «EMKOCTHOE M MHIYKTUBHOE COIIPOTUBIICHHS TIEPEMEHHOTO TOKa
[Ipakrryeckas padora Ne2 1 Permenue 3a1au o reme: «3akoH OMa Jist 2JISKTPHYECKOH LIENH IIEPEMEHHOT0 TOKa»

KonrponbHbie paboTh

CamocTrosTenbHas paboTa 00yJaroInuXxCst

WuauBHayanbHBIA TPOSKT MOATOTOBKA Mpe3eHTalmu: «Ajekcanap CrenanoBud [10noB — pycCKuid yYCHBIH, H300peTaTelb paaruoy
TToaroToBKa YCTHBIX BHICTYIUICHUH TI0 TeMaM: «AJbTepHATUBHAS dHEpreTHKay, «Maliki Dapaneit — co3gaTens yaeHus oo
3JIEKTPOMArHUTHOM T0JIe», «[Ipon3BoACTBO, Iepenada U HCIIOIB30BAHNE SICKTPOIHEPTHI» , «Pa3BUTHE CPEICTB CBSI3H U PAIIHO)
«CoBpeMeHHasl CITyTHUKOBasI CBsI3b», «COBpEMEHHBIC CpeCTBa CBsi3My, «TpaHchopmaTopbly, «lllkana 3JIeKTpOMAarHUTHBIX BOJHY

Paznen 5.
OnTuka

12

Tema 5.1.

CopeprxaHue yueOHOro Marepuaa
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Onruka 1 IIpupona ceera. CKOPOCTb paclpOCTpaHEHUs CBeTa. 3aKOHBI OTPaXKEHUs U IperaomieHus cesera. [lonHoe orpaxenue. JINH3bL 2 2
I'ma3 kak onruyeckas cucrema. Onrudeckre npuoopsl. BosHoBwie cBo¥icTBa cBeta. MuTEepdhepenmus ceeta. KorepeHTHOCTH
OK 1-3,6,7. cBeTOBBIX Jiyuell. ViHTepdepenuus B Tonknx mieHkax. [losockr paBHoit Tonuunel. Kosibina HetoTona. Mcnons3oBanue
uHTEeppepeHIny B HayKke u TexHuke. udpakius ceera. Judpakius Ha enn B apauIeabHbIX JTydax. Judpaknuonnas
pemterka. [Tonrsitre o rosorpaduu. [omsipuszanus monepedHsix BoaH. [Tomspusanus cBera. J[BoitHoe mydenpenomuenue. [Tos-
pounsl. Jlucnepcus csera. Buabl ciektpos. CriekTpsl nciyckanus. CeKTpsl nmorionieHus. Y sTpaduoaeroBoe u
uHppakpacHoe u3nydenus. PenrreHoBckue sryun. VX npuposa u cBOiCTBa.
2
JlabopatopHbie pabOThI
Jlabopatopnas padora Nel8«OmnpeneneHne moxkasareis NpeJoMIICHHs cTeka" 6
Jlabopatopnas pabota Nel9 «M3yuenne n3o6pakeHUs IPEIMETOB B TOHKOM JIMH3E. »
JlabopatopHnas pabora Ne20»l3ydenune unrepdepernnnu u nudpakunu cBeta.l pagynpoBKka CIEKTPOCKOIA U OTPEACICHNE JITHHBI
BOJIHBI CLICKTPAJILHBIX JIMHUHN.»
[IpakTHyecKre 3aHATHU
KoHTpoJsibHbIE PabOTEI -
CamocTrosTenbHas paboTa 00yJaroInuXxCst
[ToAroTOBKA YCTHBIX BBICTYIUICHHUH, JOKIAI0B U pedepaToB Mo TeMaM: «BbecKOHTaKTHBIE METOBI KOHTPOJIS TEMIIEPATyPBI», 4
«[onorpadus u ee mpuMeHeHHEeY, «Iudpakius B Haleh sXu3Hm», « KOHCTPYKIMS U BUIIBI 1a3€POBY, «JIa3epHbIC TEXHOJIOTHH U HX
HCTIOJB30BaHue, «ONTHIECKHE ABICHUS B Ipupoae». «PentreHoBckue yun. Mctopus oTkpertus. [IprMeneHne»
«CBeT — 3JeKTPOMAarHUTHAS BOJIHA
Pazgen 7.
CTtpoenue aTomMa u 18
KBAHTOBasi (pu3uKa
Tema 7.1. CosiepkaHnie yueOHOro MaTepuaia
KsanTtoBas ¢pusnka | | TemnoBoe uznyuenue. Pacripenenenue sHepriuu B cuekrpe adbcoiaroTHo yépHoro Tena. KaHtoBas rumoresa [Inanka. doToHsI. 4 2
JaBnenue ceta. [loHsITHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPOJIE CBETA.
OK -3 2 Brewmnuii gpotosnekrpudeckuii a¢ppexr. Buyrpennuii potosddext. Tursl poTor16MEHTOB.
JlaboparopHsie pabOThHI
[IpakTHyecKue 3aHATHs
KoHTpoJsibHbIE PabOTEI
CamocTosTenbHas paboTa 00yJaroIuXcst
[ToaroroBka yCTHBIX BBICTYIUIEHHH, IOKJIa 0B 1 pedepaToB 1o teMaM: «Anekcanap ['puropbesud CToJICTOB — PYCCKHHA (QUBHKY. 1
«Makc ITnank», «O0bscHeHue (HOTOCHUHTE3A C TOUKHU 3peHust PU3nKN», «DotoanemenTs», «DoToaddexT», «[Ipumenenue
siieHUs (hoTod3(hdheKTar
Koncynpranus 1
Tema 7.2. Conepxanue yueOHOro Marepuana
®Du3uka aToMa u 6
aTOMHOTO si/pa 1 |®wusuka atoma. Pa3Burue B3IIBIOB HA CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJIOPOAA. SlaepHas MOJEIb 2
atoma. OmbITel D.Pe3epdopma. Moaens atoma Bogopoaa mo H.bopy. I'umotesa ne bpoiins. CooTHomeHne HeonpeAeIEHHOCTEH 2
OK 1-3. I'eiizenOepra. KBaHTOBBIC T€HEPATOPBHI.
2 |®usuka aTomMHOro sapa. EcrTecTBEHHAs paguMOaKTHBHOCTH. 3aKOH pajMOaKTHBHOro pacmana. Croco0bl HaOMIOJEHUS H 2
perucrpanuu 3apspkeHHbIX yactull. D¢dekr BaBunoBa — YepenkoBa. CtpoeHue aromHOro siipa. Jedekr maccol, sHeprus
CBSI3M M YCTOHYMBOCTH aTOMHBIX SIICP.
3 | SAnepusie peakunu. VickyccTBeHHAsI paIHOaKTUBHOCTE. Jlenenne Tsokenbix saep. Llemnas saepHas peakuus. Y mpapisemas 2

nenHas peakuud. SAnepusrit peakrop. [loayuyeHne paagnoakTHBHBIX U30TOMIOB U X MTpUMeHeHue. buonoruueckoe neicTeue
PaAMOAKTUBHBIX M3JyUYeHUH. DlIeMEeHTapHbIC YaCTHUIIbL.
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JlabopatopHbie pabOThI

TIpakTueckue 3aHATHS
TIpakTuueckas padora Ne22 Pemenne 3a1au no teMe: «CTpoeHre aToMa U KBaHTOBasi (hU3HKay

KonTposbHbie paboThI

CamocrosiTenbHas padoTa 00yJaroHUXCs
MHauBuayadbHBIA IPOEKT MOATOTOBKA Mpe3eHTanH: «SnepHble peaknuu. MIcCKyccTBEeHHAsI paHOaKTHBHOCTb.»

Koncynpranus

Paznen 8.
IBoJIOLHUA
Bceaennoi

Tema 8.1.
IBoJIOLHUA
Bceaennoi

OK 1-3.

Cosiepkannie yueOHOro MaTepualia

1

Crpoenue u pazputue Beenennoil. Hama 3Be3qHas cucrema — [Nanaktuka. Jlpyrue ranaktuku. beckoneduHocts BeeneHHoi.

2

ITonsitue o kocmonoruu. Pacmupsiromasics Beenennas. Mogens ropsiueit Beenennoil. Ctpoenue u mpoucxoxaeHue ['ajakTuk.

3

OBomronus 3Be3. ['unoresa nmpouncxoxaenust Connednoit cucreMsl. TepMosinepusblii cuntes. [Ipodiema TepmosiiepHOit
sHepretuku. DHeprus ConHua u 38e31. OBononus 38e31. [Ipoucxoxaenue ConHeunoll cucteMsl. TéMHas MaTepus U TEMHas
SHEPrHus.

Jlabopatoprbie pabOThI

HpaKTI/I‘IGCKI/Ie 3aHATHA

KonTposbHbie paboThI

CamocrosiTenbHas padoTa 00yJaromuXxCs

Koncynpranus

Bcero:

186

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOIe 0003HAYCHS:

1. — 0O3HAKOMHUTEHHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOoaYKTUBHBIN (BBIIOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE JACATEIBHOCTH, pEIICHUE MTPOOJIEMHBIX 33]1a4)
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XAPAKTEPUCTHUKA OCHOBHBIX BUOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

ConepxaHue
00yueHus

XapakTepuCTHKa OCHOBHBIX BUJIOB IS TCIBHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JICHCTBUI)

BBenenue

YMeHHs TOCTAHOBKY 1ICTICH JICSITEBHOCTH, INIAHUPOBAHUS COOCTBEHHOM NIESATCILHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX LIeJIEH, MPEeABUICHUSI BOBMOKHBIX PE3YJIbTATOB 9TUX JICHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

PasBuTHe criocOOHOCTH SICHO M TOYHO HM3JIaraTh CBOU MBICIH, IOTHYCCKH 00OCHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIPUHUMATh M aHAJTU3UPOBATh MHCHHUSI COOCCETHUKOB, IIPU3HABASI IPABO
JIPYTOTO YeJIOBeKa HA MHOE MHEHYIE.

[IpomsBeaenne m3MepeHns GU3NICCKUX BEITMYNH 1 OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBineHne rpaHMIlbl TOTPEITHOCTENR U3MEPEHHIA TTPH MOCTPOSHUH IPAPHKOB.

YMeHne BBICKa3bIBaTh THITOTE3HI ISl OOBSICHEHNS HAOMIOTAaeMBIX SBICHHUI.

YMenue npejiaratb MOJICIH SIBICHUN.

YkazaHue rpaHuIl IPUMECHUMOCTH (PU3UYCCKUX 3aKOHOB. M3710)KEHNE OCHOBHBIX MOJIOKCHHIA
COBPEMEHHOM Hay4HON KapTHHBI MUpA.

[IpuBencHUE IPUMEPOB BIUSIHUS OTKPBITHI B (PU3KKE HA MPOrPECC B TEXHUKE M TEXHOJIOTHU
npoussoicTBa.cnonp3oanue MHTEpHETA /151 IOMCKA HH(OPMAIIH

1. MEXAHUKA

Kunemamurxa

[IpencraBnenne MEXaHUUECKOIO JBUKEHHS TEJIa YPaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U
MIPOEKIMEH CKOPOCTH OT BpeMeHHU. [IpencTaBieHre MexaHnueCKoro ABMXKEHUs Tella
rpaduKaMu 3aBHCHMOCTH KOOPIMHAT U MPOEKIHEH CKOPOCTH OT BpeMeHHu. OmpeaencHue
KOOpAWHAT MPOHIEHHOTO MyTH, CKOPOCTH M YCKOPEHHUS TeJa 1Mo rpadyukaM 3aBUCHMOCTH
KOOpAWHAT U MPOEKINH CKOPOCTH OT BpeMeHHu. OnpeeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHUS TeJla 10 YPAaBHEHHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEMEHHU.

[IpoBeneHue CpaBHUTEIHFHOTO aHATN3A PABHOMEPHOTO W PaBHOIIEPEMEHHOTO IBHKCHUH.
VYka3zaHue UCIOJIb30BAHUS [TOCTYIATEILHOTO U BpallaTeIbHOTO JIBM)KEHUH B TEXHUKE.
[IpuoOpereHue ompITa PadOTHI B TPYIIIC C BHITOJHCHUEM PA3IMYHBIX COIUATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBbI ICHCTBUN M KOHCTPYKIIUU JIJIsl SKCIICPUMEHTAIBHOTO
ONpeeNICHNs] KHHEMAaTUYECKUX BEJTUUHH.

[IpencraBnenne nHGOPMAIK O BUIAX ABMXCHUS B BUJIC TAOJIHIIBI

3akonwl
MEXAHUKU
Hvromona

OOBsICHCHHE IEMOHCTPAIMOHHBIX SKCIICPUMCHTOB, MTOITBEPKAAIONINX 3aKOH HHEPIIHH.
W3mepenune maccsl Tena. MizMepeHue cuiibl B3aUMOACHCTBHSI TeJI. BrIYrCICHUE 3HAUCHUSI CUIT
10 W3BECTHBIM 3HAYCHHUAM MacC B3aNMOJICHCTBYIOMINX TSN U UX YCKOPEHHHA

Brraucnenue 3Ha4eHNUs YCKOPEHUH TEJT TI0 U3BECTHBIM 3HAYCHUSM JEHCTBYIOIMINX CHIT 1

Macc Tenr. CpaBHEHHWE CHJIBI JCHCTBYSI H TPOTHUBOICHCTBHS

[IpuMeHeHne 3aKOHAa BCEMUPHOTO TATOTEHUS IIPH pacyeTax CHUII U YCKOPEHHHA
B3aUMOJEHCTBYIOIIUX TEI

CpaBHEHHE YCKOpEHHs CBOOOTHOTO MaieHus Ha TiaHeTaX CONHEYHOW CHCTEMBI

BrljiesieHne B TeKCTEe yueOHMKA OCHOBHBIX KaTErOpuil HaydHOU MH(OpMAIUH

3akonwl
coxpanenus 8
MexaHuxe

[IpumeHeHue 3aKOHA COXpPAHEHUSI UMITYJIbCA JJIs1 BBIUUCICHUS] U3MEHEHUH CKOpOCTEH Tell pu
HX B3aUMOJICHCTBUSX.

W3mepenue pabOThI CHJI U U3MCHEHUE KHHETHYCCKOW YHEPTUU Tea. BeruncieHne paboThl Il
Y U3MEHEHUS! KUHETUUECKOW YHEPruu Tea.

Brruncnenue noTeHIMAIbHON SHEPTUM Tell B TpaBUTAlMOHHOM ToJie. OnpeaeneHue
MTOTEHIMATIBHOM SHEPTHH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA TI0 H3BECTHON Aeopmarun n
KECTKOCTH TeTa.

[TpuMeHeHne 3aK0OHA COXPAaHCHNS MEXaHMUSCKOW YHEPTUH MPH pacyeTax pe3yabTaToB
B3aMMOJICHCTBHI TeJ TPaBUTAIIMOHHBIMH CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHuIl IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yueOHbIX AUCIUILINH, IPH H3YYCHUH KOTOPBIX HCIOIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKWU Y TEPMOJMHAMUMKU

Ochogul
MONeKYIAPHOT
KUHemuueckou
meopuu.
Hoeanvuviii 2asz

BrImoHeHIE SKCIIEPUMEHTOB, CITyKAalUX Ul 000CHOBAHMS MOJICKYJIIPHO-KHHETHYECKOH
teopun (MKT).

Pewienue 3aa4 ¢ NpUMEHEHNEM OCHOBHOT'O YPAaBHEHUS MOJICKYJISIPHO-KHHETHYECKOI TeOpHUu
ra3os.

OmnpeenieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHMU YPaBHEHUS
COCTOSIHHS HJICaIbHOTO Ta3a.

OmnpeenieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM U ITPOMCXOISIINX POLIECCOB
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o rpaukam 3asucumoctd p (T),V (T), p (V).

OkcnepumeHTabHOE HecnenoBanne 3aBucuMocth p (T), V (T), p (V). IIpeacrasnenue B Buie
rpauKOB H30XOPHOTO, H300apHOTO U H30TEPMHUUECKOTO MIPOIIECCOB.

Brruncnenue cpeaneit KHHETUYECKOM SHEPTHH TETUIOBOTO JIBUKEHHSI MOJIEKYJT TIO M3BECTHOU
TeMIepaType BEIIECTBRA.

Bricka3siBanme THTIOTE3 IS OOBSICHEHUS HAOIOJaeMbIX SBICHUH. YKa3aHUE TPaHUI]
MIPUMEHUMOCTH MOJIEIH «HJIealIbHBIN Ta3» 1 3akoHOB MKT

OcHosgbl
MmepMOOUHAMUKU

M3mepeHne KoIM4ecTBa TeIIOTHI B IIpolieccax Terronepenadn. Pacyer Kom4yecTBa TeIIOThL,
HEOoOX0AMMOT0 JUIsl OCYIIECTBIICHNUS 3aJaHHOT0 IIpoliecca ¢ Teruionepenaycii. Pacyer
N3MEHEHHs] BHYTPEHHEH SHEPIUH T, pabOThI U NEPEIAHHOTO KOJIMYECTBA TEIJIOTHI C
UCIIOJIb30BAHUEM IIEPBOT0 3aKOHA TEPMOJMHAMHUKH.

Pacuer paboTbl, COBEpIIEHHOH Ta30M, 110 rpaduky 3aBucumocth p (V).

Brruncienue paboThl ra3a, COBEpPIICHHOW NPH U3MEHEHHH COCTOSIHUSI 110 3aMKHYTOMY LIUKITY.
Brruncnenue KI1J] npu coBepiienuu razoM padoThl B IpoLieccax M3MEHEHUST COCTOSIHUSI 110
3aMKHYTOMY HUKITY. OOBsCHEHHE IPUHIUIIOB AEHCTBHS TEIUIOBBIX MalliH. J{eMOHCTpays
poJiit GU3MKH B CO3MaHNH U COBEPILICHCTBOBAHUY TEIIOBBIX ABUTATEIICH.

HW3noxeHne CyTH SKOJIOTHYECKHX IIPOo0IeM, 00YCIOBICHHBIX pabOTON TEIUIOBBIX ABUraTelel 1
IPEIUIOKEHHE ITyTH UX PELICHHs. YKa3aHue IPaHuL IPUMEHHUMOCTH 3aKOHOB TEPMOINHAMHKH.
YMeHHe BECTH AUAJIOT, BEICIYIINBATH MHEHHE OIIIOHEHTA, Y4acTBOBATh B IUCKYCCHHU, OTKPBITO
BBIP)XaTh M OTCTAWBATh CBOIO TOUYKY 3PCHUSL.

VYkazaHue yuyeOHbIX AUCIMIUINH, TIPH U3YYCHUH KOTOPBIX UCIIOJIBL3YIOT YUeOHBIH MaTepHal
«OCHOBBI TEPMOJITHAMHUKH

Ceoticmea napos,
JlcudKocmelt,
meepovix mei

W3mepenue BIa)KHOCTH BO3TyXa.

Pacuer xonmuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIECTBIICHUS IpOIIecca Mepexoa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKCcnepuMEeHTaIbHOE UCCIIEOBaHKE TEIUIOBLIX CBOIMCTB BelecTBa. [IpuBeieHne npumepon
KalMMILIPHBIX SBJICHUN B OBITY, IPUPOJE, TEXHUKE.

HccnenoBanne MeXaHUIECKUX CBOMCTB TBepABIX Tel. [IpumeHenne Gu3ndeckux NOHATHN U
3aKOHOB B y4eOHOM MaTepHaie Mpo(hecCHOHATBFHOTO XapaKkTepa.

Hcnonp3oBanue HTepHETA AT TOMCKA HH(OPMAIIAN O pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJBIX 1 aMOP(HBIX MAaTEPHAJIOB

3. DJIEKTPOJIMHAMUKA

Onekmpocmamuk
a

Brrancrienue cuin B3anMoICHCTBUS TOYEUHBIX AJIEKTPUICCKHUX 3apsI0B.

Brruncrenne HanpsHKEHHOCTH 3JICKTPHUYECKOTO OIS OAHOTO M HECKOIBKIX TOYEUHBIX
AIEKTPUUYECKUX 3apsI0B. Brluuciienne noreHuuaia 3IeKTpUYeCcKoro mosst OAHOrO U HECKOJIb-
KHMX TOYEUHBIX JIEKTPUUYECKUX 3apsaoB. M3MepeHue pa3HOCTH NOTEHIIHAIOB.

W3mepenue sHEPrUn JIEKTPUUYECKOTO MOJIS 3apsyKEHHOT0 KOHJEHCATopa.

Brruncnenue sHeprun JIEKTPUIECKOTO MOJIsl 3apsXKEHHOT0 KOHJEHCAaTopa.

PaspaboTka rraHa ¥ BO3MOXKHON CXEMBbI ICHCTBHI 3KCIIEPUMEHTAIBHOTO ONPEICIICHIS
9JEKTPOEMKOCTH KOHJEHCATOPA U AUAJIEKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeeHne CPaBHUTEIFHOTO aHATN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO ITOJIeH

llocmosinnoiii
mox

N3mepenune MOITHOCTH 3JIeKTpudeckoro Toka. Mamepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

BrImotHeHNE pacyeToB CHIIBI TOKA M HATIPSDKCHNH Ha yYaCTKaxX JICKTPUUECKUX IETICH.
OOBsICHEHHE HA TIPUMEpE IEKTPHUIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHHK JICKTPUIECKOM SYHEPTUN paboTaeT B peXKUME TeHepaTopa, a B KAKOM — B
pEeXUME TOTPEOUTEIIS.

OmnpezencHre TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIEKTPUISCKOTo 3apsiaa
anekTpoHa. OOBACHEHHE TPUPOIBI AIEKTPHUCCKOIO TOKA B

MeTaJUIax, IEKTPOJIUTAX, ra3axX, BAaKyyMe U HMOIYIPOBOIHUKAX [[pUMEHEHUE IEKTPOJIH3a B
TexHuke [IpoBeneHre CPaBHUTEIBHOTO aHAJI3a HECAMOCTOSATEIIFHOTO M CAMOCTOSTEIIEHOTO
ra30BbIX Pa3psaoB

CHATHE BONBTAaMIIEPHON XapaKTEPUCTHKH THOA.

[IpoBeneHne CpaBHATEIFHOTO aHAN3A TTOIYIPOBOIHUKOBBIX THOIOB U TPHOIOB.
Hcnonp3oBanue VHTepHETA A1 TOMCKA WH(POPMALINHK O TIEPCIIEKTHBAX Pa3BUTHSA
MTOJTYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3eH

Macnummnvie
S16/IeHUS

I/ISMepCHI/Ie WHAYKIUW MarHuTHOT'O ITOJIA. Brraucnenne CHII, HCﬁCTByIOH.[PIX Ha MPOBOIHUK C
TOKOM B MAarHuTHOM II10JIC.

Brruucienue CHIJI, HeﬁCTByIOIHHX Ha 3J'I€KT‘[)PI‘I€CKI/II>1 3apsna, HBH)I(yHIHﬁCﬂ B MarHuTHOM I10JIC.
HCCHCHOB&HI/IC SIBJICHUI SHCKTpOMaFHI/ITHOﬁ WHAYKIOWHU, CAMOUHAYKIIHHN.

Brruucienue OHCPIruv MarHuTHOIO IMOJIA.

OOBscHEHHE IMpUHIHUIIA ,HeﬁCTBPIﬂ QJICKTPOABUTATECIIA.
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OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTOpa JICKTPUUCCKOTO TOKA U
AIIEKTPOU3MEPHUTENLHBIX PUOOpoB. OOBSICHEHHE MPUHIIAIIA JEHCTBHS Macc-criekTporpada,
yckopuTesnei 3apspkeHHbIX YacTuil. OObsCHEHHE POJIM MArHUTHOTO MOJISl 3eMITH B YKH3HU
paCTEeHU, )KUBOTHBIX, YEJOBEKA.

[TpuBeneHne MPUMEPOB NPAKTHYECKOTO NPUMEHEHNUS U3yUEHHBIX SIBJICHUI, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[TpoBeneHUe CPAaBHUTEILHOTO aHAJ3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BUXPEBOTO JICKTPUYCCKHX TTOJICH.

OOBsICHCHHE HA ITPUMEPE MATHUTHBIX SBJICHUH, TOYeMY (PH3UKY MOXKHO pacCMaTPHBATh KaK
METaIUCIUIUIHHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
Konebanus

HccrenoBanue 3aBUCUMOCTH MIEPUOJIA KOJICOAHMI MATEMaTHUYECKOTO0 MAsITHUKA OT €r0 JUTHHBI,
MAacCChl ¥ aMIUTUTYIbI KoJicOaHuii. McecnenoBanue 3aBUCHMOCTH TIEPUO/Ia KOJIeOaHUl Tpy3a Ha
MPYKUHE OT €0 MAacChl U )KECTKOCTH MPYKUHBI. BeIunciieHue nepuoia KojacOaHuit
MAaTEMaTHYCCKOTO MAsITHUKA [0 U3BECTHOMY 3HAYCHUIO €ro JUTMHBI. BhrnciieHue nepuoia
KoJIeOaHui Tpy3a Ha MPYKHUHE 110 M3BECTHBIM 3HAYCHHUSIM €0 MAacChl U )KECTKOCTH MPYKIHBI.
BrIpaboTKa HABBIKOB BOCIIPHHUMATH, aHAJIM3UPOBATH, IEPepadaThIBaTh U MPEIBIBISATH
HH(GOPMALINIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a1a4aMH.

IIpuBeacHKUE IPUMEPOB aBTOKOJIC0ATEIBHBIX MEXaHHUCCKUX crucTeM. [IpoBeaenne
KiaccuuKanuu KoineOanui

Vupyeue 6onnut

W3mepenne IMHBI 3BYKOBOW BOJIHBI MO Pe3yIbTaTaM HAOIIOACHUH HHTep(EPEHIINN 3BYKOBBIX
BOJIH.

Habmonenue n o0bsicHeHne sIBICHUI HHTEp(EPEHINH U TUPPAKIMNA MEXaHMYECKHUX BOJIH.
[TpencraBnenne obnacTell MPUMEHEHHs YIbTPa3ByKa U IMEPCIEKTHUBBI €r0 UCIIOIb30BaHMS B
Ppas3JIMuHbIX 00JIACTIX HAYKH, TEXHUKH, B MEAHLIMHE.

W3noxxeHne cyTn 9K0JIOrHYECKUX MPo0IIeM, CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJH Ha
OpraHu3M YeloBeKa

DnekmpomacHum
Hble
Konebanus

HabnroeHue ociuuIorpaMM rapMOHHYECKUX KOJICOAHU CHIIBI TOKA B LICTIH.

W3mepenne 371eKTpoeMKOCTH KOHAeHcaTopa. Vi3MepeHne HHAYKTUBHOCTh KaTyIIKH.
VccrnenoBanue SBICHUSA SJEKTPUIESCKOTO PE30HAHCA B TIOCIEIOBATEIEHON IICTIH.
[IpoBenenue aHAIOTUN MEXAY (PU3MUCCKIMH BEIHIHHAMH, XapaKTePU3YIOIINMHI
MEXaHHYECKYIO U JJIEKTPOMATrHUTHYIO KOJIeOaTeIHHBIC CHCTEMEI.

Pacuer 3HaueHM CHITBI TOKA W HANIPSDKEHHS HA 3JIEMEHTAX IeTH TIEPEMEHHOTO TOKA.
HccnenoBanue npuHIUIa nedcTBUS TpaHchopmaropa. MccienoBanne MpHHIIAITA ISHCTBHS
reHeparopa nepeMeHHoro Toka. Mcemnons3oBanue MHTEpHETA VT TOUCKA HH(DOpMAIUH O
COBPEMCHHBIX CIIOCO0AX Mepeau dJICKTPOIHCPTHH

DnekmpomazcHum
Hble
60JIHbL

Ocy1ecTBiaeHe paauonepeaun u paguonpuema. McenegoBanue CBOMCTB 2IEKTPOMArHUTHBIX
BOJIH C [TOMOIIIbI0 MOOMIIBHOT'O TelIe(OHA.

Pa3BuTHE IECHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha YPOKaX (PU3UKU OOBEKTAM U
OCBaMBacMbIM BUJIaM JIeATCIbHOCTH. OOBCHCHHUE PUHIIMITHAILHOTO PA3IIUYHs TIPUPOIBI
YIPYTUX ¥ AJIEKTPOMArHUTHBIX BOJIH. VI37I05KCHHE CYTH SKOJIOTUYECKUX MIPOOIICM, CBA3aHHBIX C
AIIEKTPOMArHUTHBIMH KOJICOAHUSMH 1 BOJTHAMH.

OOBSCHEHHE POJIN STICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX NCCIICAOBAHISIX BeeneHHoi

5. OIITUKA

Ipupooa ceema

[IpumMeHeHne Ha MIPAKTHKE 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHS CBETA MIPU PEIICHUH 3a1a4.
OmnpeneneHne CIeKTPATbHBIX TPAHHUI] TYyBCTBUTEIBHOCTH YEJIOBEYECKOTO TI1a3a.

YMeHne cTpouTh H300pakeHus IPEIMETOB, TaBaeMbIe IMH3aMH. PacueT pacCTOSTHUS OT JTUH3HI
JI0 M300paKEHUS TIpeIMETA.

PacueT onTuueckoi Cuiibl TUH3BI.

W3mepenue GpOKyCHOTO pacCTOSIHUS JIMH3BIL.

VcnpiTanne Mozeieii MUKPOCKOIIA U TEJIeCKOa

Boanosuvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpQEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOmnroneHue sBicHus
TU(PPAKIUU SJICKTPOMATHUTHBIX BOJIH. HaOuroicHre sIBIICHUS OJIIPU3aLuN
9JIEKTPOMATrHUTHBIX BOJH. MI3MepeHue [UIMHBI CBETOBOW BOJHBI T10 PE3yJIbTaTaM HaOJIkOICHHS
siBrieHust nHTepdepenimu. HaOmronenue seienus audpakiuuu ceera. HabnroaeHne sBieHus
TOJISIPU3AIINH U AUCTIepCUH cBeTa. [Tonck pa3nudnii 1 cXoAcTBa MEXKAY TUPPAKINOHHBIM U
JTUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHne MPUMEPOB MOSIBIICHHS B IPUPOE U MCIIONB30BAHHS B TEXHUKE SBICHHNA
nHTEepdepeHINH, T PAKINAHN, TTOJSPH3AINAN U TUCTIEPCHU CBeTa. [lepeuncieHne MeToa0B
MTO3HAHUS, KOTOPBIE MCIIOIF30BAHBI TP N3YYCHUH YKa3aHHBIX SBICHUH

6.OCHOBBI CIIEITUATBHON TEOPHUH OTHOCHUTEIIHBHOCTH

OCHOBEBI

| O6bscHenne 3HaunMOCTH OrbITa Maiikenbcona-Mopiu
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crenuaabHON
TEOpun
OTHOCHUTEJILHOCTH

dopmynupoBaHKe MOCTYIATOB

O0bscHenne ¢ dexra 3ameTIeHUs BpeMEeHU

Pacuer sHepruu MoKosi, UMITyJIbCa, SJHEPIUU CBOOOTHOM YaCTHIIBI

BripaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATD, TIepepadaThiBaTh U MPEAbSIBIATH
nH(OpMAIINIO B COOTBETCTBUH C MMOCTABICHHBIMH 331a4aMu

7. 3JIEMEHTBI KBAHTOBOW ®U3UKU

Keanmosas
onmuka

HaGmonats dpotosnekrpudeckuii 3G dext. O0bsAcHATH 3akoHBI CTOIETOBA U IaBJICHUE CBETA Ha
OCHOBE KBAHTOBBIX MIPECTABICHU.

PacueT MakcUMaITbHOW KHHETHYECKOH SHEPTUN DIIEKTPOHOB MPH (POTOIIEKTPHIECKOM
addexre.

OmnpenencHre padOThI BBIX0/Ia 3JICKTPOHA 10 rpaduKy 3aBUCUMOCTH MaKCHMAJIbHOM
KHHETHYCCKOW SHEPTUU (POTOIICKTPOHOB OT YaCTOTHI CBeTa. M3MepeHue paboThl BBIXOa
JICKTPOHA.

[epeuncienne MPUOOPOB YCTAHOBKH, B KOTOPBIX IPUMCHSETCS 0€3- HHEPLIUOHHOCTh
¢doroaddekra.

OOBsICHEHHE KOPITYCKYJSIPHO-BOJTHOBOTO Ayaiu3Ma CBOMCTB (poToHOB. OOBsICHEHUE POJTH
KBaHTOBOH OINTHUKU B PA3BUTHU COBPEMEHHON (DU3HKHU

Duszuxa amoma

HaGmroienne TMHeHIaThIX CIIEKTPOB.

PacueT 4acTOThI M JUIMHBI BOJTHBI HCITyCKAEMOT'O CBETA TPH MIEPEX0JIe aTOMa BOJIOPOIa U3
OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE TPOUCXOKIECHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOIa U PA3JINIUs JIMHEHTATHIX CIIEKTPOB Pa3IMIHbIX Ta30B. MccnenoBanne
JIMHENYaTOro CIEeKTpa.

Brruncnenue 1auHbl BOJIHBI 1e Bpoiiiist 4yacTuibl ¢ U3BECTHBIM 3HAUEHUEM UMITYJIbCca
HccnenoBanue npuHIKITa pabOThI JTFOMUHECIIEHTHOH Jlamibl. HabmroneHue u 00bsiICHEHUE
NpUHIMIA AeicTBUs azepa. [IpuBegeHre npuMepoB UCTIOIb30BaHUS Jla3epa B COBPEMEHHOM
HayKe U TeXHHKE.

Vcnonp3oBanue MHTepHETA 115t MOMCKA MHGOPMAIIMK O ICPCICKTHBAX MPUMEHEHHUSI Jla3epa

Duzuxa
amomMHo20 0pa

Habnronenue TpekoB anbda-gacTuil B kKamepe Bunibcona. PerucrpupoBanue saepHbIX
M3JIy4EHUH C TIOMOIIbIO cueTunka [ eiirepa.

Pacuer sHEprum cBA3M aTOMHBIX SICP.

OmnpeneneHne 3apsiia ¥ MaCCOBOTO YHCIa aTOMHOTO S/Ipa, BO3HUKAIOIIETO B PE3yIbTaTe
pPanTMoaKTHBHOTO pacmasa.

Brruncrnenue sHEprun, 0CBOOOKAAIOICHCS TIPU PaANOAKTHBHOM pacIajie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Beruunciienue sHepruu, 0CBOOOKAOIICHCS TIPH SIIEPHBIX peakiusix. [lonnManue
MPEUMYIIECTB U HEJOCTATKOB UCIIOJIb30BAHMS ATOMHON SHEPTUN U MOHU3UPYIOIIUX U3TYUCHUN
B MIPOMBIIIJICHHOCTH, MEHUIIUHE.

W3noxeHne CyTH SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTHYCCKUM JICHCTBUEM
PAJIMOAKTUBHBIX H3ITy4CHH.

[IpencraBneHue 0 XapakTepe YSThIPEX TUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHIA
JJIEMEHTAPHBIX YaCTHII B BUAE TaOIHIIBI

[IpoBenenue kmaccupUKAINT JIEMEHTAPHBIX YaCTHUI] T10 UX (PU3MUECKUM XapaKTePUCTHKAM
(Macce, 3apsiy, Bp€MEHH KHU3HU, CIIMHY H T.11.).

[TonnmaHwe IEHHOCTEH HayYHOTO MO3HAHUS MHUpPa HE BOOOIIIE IS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXI0TO 00YJaloIIerocs JINYHO, IEHHOCTEH OBJIaICHIUSI METOJOM HaY9IHOTO TTO3HAHUS IS
JIOCTH)KEHUS ycIiexa B TF0OOM BHJIC MPAKTHYCCKON JCATCIbHOCTH

8. DBOJIIOLMS BCEJIEHHOIA

Cmpoenue u
paszeumue
Bcenennou

HaGmmonenue 3a 3Be3aamu, JIyHOH 1 TuTaHeTaMu B Tesleckon. HabmroieHrne CoTHEYHBIX MATEH C
MTOMOIIIBIO TEJIECKOIa M COTHEYHOT0 dKpaHa.

Hcnonp3oBanue HTepHETA AT TIOMCKA H300pakeHUI KOCMUYECKUX 00BEKTOB M HH(POPMAIHN
00 nx ocobenHocTax OOcykIeHrne BO3MOXKHBIX CIieHapueB dBomonyn Beenennoii. Hc-
noJib30BaHue MIHTepHeTa /ISl TOMCKa COBPEMEHHON MH(POPMAITUHN O Pa3BUTHH BcelleHHOM.
Onenka nHGOPMAIINH C TIO3HUIIMH €€ CBOWCTB: IOCTOBEPHOCTH, OObEKTHBHOCTH, ITOJTHOTHI,
AKTyaJIbHOCTH U T. JI.

Deonmoyusi 36e30.
Tunomesa
NPOUCXOHCOEHUSL
Conneunoii
cucmemvi

Brruncienue sHeprun, 0CBOOOKAAIOIIEHCS TIPH TEPMOSACPHBIX PEAKIHSX.
dopmynupoBka npoOIIeM TepMOsACPHON SHEPTETHKH.

OOBbsiCHEHHE BIMSIHUS COJTHEYHOM aKTMBHOCTH Ha 3emunto. [IoHMMaHue posi KOCMUYECKUX
HCCIIeI0OBAaHUM, X HAYYHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OO0cyx/IeHHEe COBPEMEHHBIX TUIOTE3 0 NponucxoxkaeHurn COoHEeYHOH CHCTEMBI
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3. YCJIOBUS PEAJIM3AIIMY YUYEBHOM JJUCHUTLJIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHn 0
Peanuzanus yyeOHOW AMCHUIUIUHBI TpeOyeT Hamuuus ydyeOHOro kabuHera u nabopaTopuu
bu3UKH.
O6opynoBanue yaeOHOT0 KabUHETA!
- IOCa/I0YHbIE MECTA MO KOJINYECTBY 00 yUaIOLIUXCS;
- pabouee MecTO IpernoiaBaTes;
- 10CKa;
- mKad/cTemax uis XpaHeHus yueOHO—HArJIsIIHOr0 MaTepHrana;
- TUIAKaThl:
@u3nyecKue MOCTOSHHBIE
Mexnynapoanas cuctema equHuIl uamepenus (CI)
[Tepuonnueckas cucrema xumMuueckux 3neMeHToB J.M1.Menneneesa;
- obecrieueHHOCTh KaOMHeTa 3JIEKTPUUECKUM paclpeeTUTEIbHBIM IIUTOM U OCHAILIEHUE
YUEHUYECKUX CTOJIOB PO3ETKAMHU IIEPEMEHHOT0 TOKa 42 B.
TexHuueckue cpeacTBa 00ydeHUs:
- KOMITBIOTEp C JIMIICH3HOHHBIM MPOTPAaMMHBIM 00€CleYeHUEeM, MYJIbTUMEIUNHHBIA TPOEKTOP,
9KpaH/MHTEPAaKTUBHASI TOCKA.
Ob6opynoBanue 1adopaTopuu:
ABOMETp IIKOJIbHBIM,
Asrotpanchopmatop KAT
AmniepMeTp MOCTOSSHHOTO TOKa
barapes konneHcaropHas
barapes conHeuHas
bunokib
bunpuzma
BenTusTop HaCTOJIBHBIN
BHUTOK B MarHUTHOM M0OJI€ 3€MJIU
Bo3aymHoe orauso
BonHoBas MammHa Ha OJICTaBKe
BonbT™MeTp OCTOSHHOIO TOKA
Bpamaroniee 3epkaino
Boeinpsimurens BAK-12
I'eneparop 3BykoBOMU
I'enepatop JIT
I'urpomerp BostocsiHOM
['na3 yenoBeka (MOEIb)
JudpakuuonHas pemerka
Hyroas nammna
3aKMMbl BUHTOBBIE
Ncrounnk nutanusa UOIIIT
Karonnas TpyOka ¢ sxpaHom
Karymika 1y1s1 ;eMOHCTpaluy KpyroBOro ToKa
Karymka Pymkopda
KommyTaTop 2-X KaHAJIbHBII
KonpneHncarop nepeMeHHOro EMKOCTH
Jlamnia TrOMUHECIIEHTHAs Ha IIUTKE
JInH3b1
JlrokemeTtp
MarHuTHBII ycKaTellb
MasITHUK 3JIEKTPOCTATUYECKU I
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Metponom

Muxkpometp

Muxkpodon Tenedon

Muinmuamnepmerp

Mopnens nBUTaTeNs BHYTPEHHETO CTOPAHHUS
Mogenb MONEKYISIPHOTO CTPOEHUSI MarHuTa
Habop rups u3 4-x mryk

Ha6op o uaTepdepeHu u nudpaximu
Ha6op no nonspuzanuun

Hab6op mo ¢roopecueHmm

Hab6op no dhocdopecnenimm

Haknonnas npusmMa ¢ 0TBECOM

Hacoc KomoBckoro

HacronbHas namna

Onrtuueckas ckambst ®OC-115

Ocgerurens OTII

Ocuusutorpad

[Tnurta snexkTpuyeckas MKOJIbHas
[Ipeo6pazoBarens mocrostHHOTO ToKa [1T1T-1
[Ipecc nms mpoOok

[Tpubop [-gacTun

[TpuGop BumOB AehopmMarriu

[Tpubop mist IeMOHCTpAIK PACIIUPEHUS BOJIBI
[Tpubop 11 U3MEepeHus: TEPMUYECKOTO COMPOTUBICHUS
MIPOBOIHUKOB

[Tpubop 11 onpeaenenus AEKTPONPOBOIUMOCTH
[Tpubop obTekanus Ten

[TpuGop onpeneneHus JIMHBI CBETOBOI BOJIHBI
[Tpusma qucnepcronHas npubop HouHoro BuaeHus O13
[Ipu3ma npsamoro 3peHus

Paguomerp Kpykca

Pakera nemMoHCTpalimoHHas

Peocrar noy13yHKOBBIH

Peocrar peryaxuoi

Peoxopa ¢ kirouom

Cexynaomep DJICCJL

Criextpockorn 2-X TpyOHBIi

Cnupanbs COnpoTUBICHUN

CrabunmuszaTop HanpsHKEHUs

CTaHOK HOKOBOYHBIN

Cueruuk ['eiirepa

CdeTunK CEeKyHAOMED

Tapenka BakyymHas

Tenexxka MagonoaBUKHAS

TermoBoe pene

TepMoMeTp 1EMOHCTPALIMOHHBIN

TepMoMeTp Ha TPAH3UCTOPAX

Tepmonapa

TepmocTonbuk

Tpancdopmarop Ha maHen

TpyOka s feMOHCTpaIMy KaTOIHOTO MyYKa
TpyOka ¢ AByMs 3IEKTpOIaMu
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TpyOxka ¢ MenbHULIEH

TpyOka ¢ Tepmonapoit

TpyOka cueTunk MC-6

TypOuna mapoBast

YHUBepcallbHBINA AEMOHCTPALMOHHBIN Tpubop MoHTemns
doTtomeTp

dotoperne Ha IUTKE

[lenTpoOexkHas MamnHa

[IITaHreHUUpKYIb

DKpaH

DNEeKTpOABUTATENb C IPUCTABKOM € MPUHAJIEKHOCTSIMU
DIIeKTPOMAarHuT pa300PHBIA

OnexrpomoTop bpayna

DJIEKTPOMOTOP IIKOJIbHBIN

DJeKTpOHHOITyYeBast TpyOKa

DJIEKTPOCKOII

Ha6op o snexktpuuecTBy

Ha6op mo maraetusmy
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3.2. Y4ebHO-MeTOANYECKOE U MH(OPMaLMOHHOE 0becrneyeHne ANCUUNNHbI
a) OCHOBHaA iMTeparypa:

No
n/n
1

VCTOUYHUK

Omutpresa B. @. dusmka gna npogeccuii 1 cneumanibHOCTeR TEXHUYECKOro Npogmns
[TekcT] :yueb, ansa cTyn. yupexaeHuii cped. npod. obpasosaHus. — 5-e usg., ctep. / B.
®. AmuTpmresa. - Mocksa : UL, "Akagemus”, 2018. — 448 c. ISBN 978-5-4468-6570-
3(pata obpalleHns: 18.05.2021)

lopnay, B. B. ®u3suka : yuebHoe nocobue ans cpeaHero npoteccmoHabHoro
obpasosaHusa / B. B. Nopnay. — 2-e usg., ucnp. v gon. — Mocksa : M134aTenscTeo
FOpaiiT, 2021. — 215 c. — (MpodeccroHanbHoe obpasoBaHme). — ISBN 978-5-534-
09366-7. — TeKcT : aneKTPoHHbIN // BC KOpawT [caiT]. — URL:
https://urait.ru/bcode/472638 (pata obpawyeHuns: 13.05.2021).

0) LOMOMHUTENbHAA NUTepaTypa:

No
n/n
1

VICTOYHUK

Bacunbes, A. A. ®usmka : y4ebHoe nocobue Ans cpefHero npogeccroHaibHoro
obpasosaHusa / A. A. Bacunbes, B. E. ®epopos, J1. [, XpamoB. — 2-e 13g., ucnp. v gon.
— Mockesa : M3patenbctBo HOpaitt, 2021. — 211 ¢. — (MpodeccroHanbHoe
o6pasoBaHne). — ISBN 978-5-534-05702-7. — TeKCT : 31eKTPOHHbI // OBC KOpaiT
[cairT]. — URL.: https://urait.ru/bcode/472106 (pata obpaiieHns: 13.05.2021).
KpasyeHko, H. 10. ®u3mKa :y4yebHUK 1 NPaKTUKYM 415 CpefHero npogeccroHaibHOro
o6pasosaHusa / H. HO. KpaByeHko. — Mocksa : M3gatensctBo HOpait, 2021. — 300 ¢. —
(MpoweccunoHansHoe obpasoBaHne). — ISBN 978-5-534-01418-1. — TekcT :
3NeKTPOHHbIN // OBC HOpaiT [cainT]. — URL.: https://urait.ru/bcode/470671 (paTa
o6palueHus: 05.05.2021).

A3eHUOH, A. E. ®u3nka : y4ebHMK 1 NPaKTUKYM /19 CpeAHero npogeccroHabHoOro
o6pasosaHus / A. E. AlizeHLloH. — MockBa : N3gatensctso HOpaiit, 2021, — 335 ¢. —
(MpodreccrnoHanbHoe obpasoBaHne). — ISBN 978-5-534-00795-4. — TekKCT :
3NeKTPOHHbIN // OBC KOpaiT [cainT]. — URL.: https://urait.ru/bcode/470950 (naTa
ob6palueHns: 13.05.2021).

B)MepMoaNYecKne n3aaHus

No
n/n
1

MCTOYHUK

BECTH/K BOPOHEXXCKOIO NOCYAAPCTBEHHOIO YHNBEPCUTETA. CEPUA :
PUBNKA. MATEMATUKA : HayuHbIA YXypHan / yupeauTenb : BOpOHEXCKWIA
roCyapCTBEHHbI YHMBEPCUTET. - BopoHex : 2000 — — Yumcno Bbinyckos B rog; 4. - ISSN
neyatHoi Bepcun: 1609-0705. - TekcT : anekTpoHHbI // OBC elibrary [cainT]. — URL :
https://elibrary.ru (zata obpaeHms: 06.05.2021)

ECTecTBeHHbIe 1 TEXHWUYECKVE HayKW : Hayd. XXypHan / . pea. A A. XaskuH. - Mockea : OO0
"V3patensctBo "CnyTHUK+", 2002 — — BbixoguTt 12 pa3 Brog. - I1SBN neuatHoli Bepcun 1684
- 2626. - TEKCT : HENOCPEACTBEHHBII.

) MH( FOPMALIMOHHbIE 3N1EKTPOHHO-06pa30BaTe bHbIE PECYPChI:

No
n/n
1

2
3
4

VCTOYHUMK

ONeKTPoHHaa 6mbnmoTeuHas cuctema «bnbnmoTex. 3naTenscTBo KAY»
https://mgri-rggru.bibliotech.ru

ANEKTPOHHO-6MBIMOTEYHAA cUCTeMA «|/|3ﬂaTefleTBO NaHb»/ Konn. VIHxeHepHo-
TexHuyeckme Haykm (TomI™Y) www.e.lanbook.com

ANeKTPOHHO-6MbNNOTEYHas cuctema «elibrary» / MNMpaBoo6nagatens: OB6LECTBO C
OrpaHMyeHHON OTBETCTBEHHOCTbIO «PYH3IB» (RU)

ANeKTPOHHO-61bMoTeYHas cuctema «9bC KOPANT» / https://urait.ru/
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https://mgri-rggru.bibliotech.ru
http://www.e.lanbook.com
https://urait.ru/

4. KOHTPOJ1b M OLIEHKA PE3Y/IbTATOB OCBOEHUA YYEEHOW

ANCUMMNNHDBI

KOHTpONb W OUeHKa pe3ynbTaToB OCBOEHWUSA YYeOHOW  AMCLMNIUHBI

OCYLLECTBNIAETCA

nperojasaresieM B MpoLecce NPOBeAEHUS MPaKTUYECKUX 3aHATUMIA U NabopaTopHbIX pPaborT,
TECTUPOBaHWSA, a TaKkXKe BbINOMHEHWS 00yYatOWMMNCA MHAMBUAYAbHLIX 3afaHuiA, NPOEKTOB,

nccneaoBaHuii.

PesynbTaTbl 06Yy4YeHuUn

b NMNYHOCTHblE:

4yBCTBO FOPAOCTUN N YBaXKEHMS K UCTOPUN
W [JOCTVDKEHWAM OTEYECTBEHHOWN (IM3NYECKOI
HayKVi; (IM3MYECKM rpaMOTHOE MOBEAEHVE B
NPOeCCOHaTbHOM AeATENBLHOCTU U BbITY MpK
o6paLLieH1M ¢ Nprbopamn 1 YCTPONCTBaMU;

FOTOBHOCTb K MPOLO/DKEHNIO 06pa30BaHus
W MOBbILLEHVS KB/M(MKALWN B M36PaHHOM
MPOCECCOHa/LHOM AEATENBHOCTN 1 0OBLEKTUBHOE
OCO3HaHVie PO/ (PUNUECKMX KOMMETEHLMIA B
aTom,

YMeHMe VCMo/b30BaTh AOCTVKEHNA
COBPEMEHHOM (HM3NHECKOIN HAYKIN N (IU3NUECKIX
TEXHO/IOMI /151 NMOBbILLEHWS COBCTBEHHOTO
VHTE/IEKTYa/IbHOr0 pasBUTUS B BbIGPAHHOM
NPOQECCHOHANLHON AEATENBHOCTU;

YMeHMe CaMOCTOATE/bHO [00bIBaTb HOBbIE
nd cebs Pr3nYecKIme 3HaHUs, UCronb3ys s
3TOro JOCTYMHbIE UCTOUYHMKI MHApOpMaLK;

YMeHMe BbICTpavBaTb KOHCTPYKTVBHbIE
B3aVIMOOTHOLLIEHWS B KOMaHZe M0 PeLLEHNIO
00LLUMX 3afaY;
yMeHVe  ynpaB/isiTb  CBOEM  MO3HaBaTe/bHOM
[EATENbHOCTBIO, MPOBOAMTL CaMOOLIEHKY YPOBHS
COBCTBEHHOIO MHTE/IEKTYA/IbHOTO PasBUTUS;

d MeTanpeaMeTHble!:

1NCNONb30BaHME Pa3/INYHbIX BUAOB
no3HaBaTe/lbHOW AeATeNIbHOCTY ANS peLleHuns
(hM3nYeckmx 3agad, NPUMeHeHNe OCHOBHbIX
MEeTOA0B No3HaHWs (HabNtoLeHNS, ONMCaHKS,
N3MEPEHNS, IKCMEPUMEHTA) AN U3YUeHWs
pas/INYHbIX CTOPOH OKPY>KAKOLLEW
LeNCTBUTENbHOCTY;

. MCNOMb30BaHNE OCHOBHbIX
WHTENNEKTYa/IbHbIX Onepawmii: NoCTaHOBKM
3aia4u, (hopMynMpPoBaHNSA rMNoTe3, aHasm3a u
CUHTe3a, CpaBHeHUs, 0606LLEeHNS, CUCTe-
MaTun3aunn, BbISBEHWS NPUYNHHO-
CNeLCTBEHHbIX CBA3eM, MOMCKa aHa10roB,
(hopMyNMpoBaHNA BbIBOLOB AJ11 U3YUeHNs
Pas/INYHbIX CTOPOH (DU3NYECKMX 0OBEKTOB,
SIB/IEHWNIA 1 NPOLLECCOB, C KOTOPbIMM
BO3HMKaeT HEOOXOAMMOCTb CTa/IKMBATLCA B
npoeccnoHanbLHou chepe;

. YMEHUe reHepmpoBaTtb naen 1

®opmMbl U METOAbl KOHTPONS U OLEHKMW
pe3ynbTaToB 06yyYeHUS

3K3aMeH.

TecTmpoBaHue.

JKcrepTHas OLIEHKa AOKaA0B U 3aLLMThI
peepaTos.

YCTHbIIN 1 NMUCbMEHHBIA OMpOC.

JKCrepTHast OLLEHKA BbIMNOHEHWS
CaMOCTOSITE/IbHOM PaboThbl.

BbInonHeHKe 1 3aLupTa labopaTopHbIX paboT.
DKCMepTHas OLEHKA BbIMOMHEHNS MPAKTUYECKON
paboTbl.

SK3aMeH.

TecTupoBaHue.

3KCrepTHast OLIEHKA 0K/MaA0B 1 3aLLyThI
pecheparos.

YCTHbIA ¥ MUCbMEHHB I OnpoC.

JKCrepTHasA OLIEHKA BbIMNONHEHMS
CaMOCTOSATE/IbHOW PaboTbl.

BbInonHeHWe 1 3alpmTa nabopaTopHbIX pabor.
JKCrepTHast OLIEHKA BbIMOMHEHWS NMPAKTUYECKO
paboTbl.
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onpefensTb CPeACcTBa, HE0OXOAMMbIE NS UX
peanv3aumm;

. YMEHMe UCMOoNb30BaTh Pas/inyHble
MCTOYHWKM A4N151 NONYYeHUs PU3NYECKON WH-
(hopmaLyu, oLeHVBATbL ee JOCTOBEPHOCTD;

. YMeHWe aHaM31pPoBaTh U
NpeaCcTaBNATb NHHDOPMaLMIO B Pa3INYHbIX
BUAAX;

. yMeHue ny6/MYHo npeAcTaBNAaTb
pe3synbTaTbl COBCTBEHHOIO MCCe0BaHNS,
BECTMW AMCKYCCUM, JOCTYMNHO N rapMOHNYHO
coyeTas coaepXkaHue v hopMbl NPeaCTas-
NAeMoi MH(opMaLmMu;

b npeaoMeT Hble:

. ChopMMPOBaAHHOCTb NPeLCTaBIEHNI O
PON 1 MecTe (IU3MKUN B COBPEMEHHON Ha-
YUYHO KapTvHe M1pa; NoHUMaHue
(h13nYeCKOl CyLLLHOCTU HaboaaeMbIX BO
BceneHHoW ABNEHNIA, ponn (PU3NKN B
(hopMmMpoBaHNK Kpyrosopa u
(hYHKUMOHa/IbHOM rPaMOTHOCTM YenoBekKa A/1s
peLLeHns NpaKTUYeCKnX 3aay;

. B/1afleHVie OCHOBOMONAratoLLMm
(hU3NYECKMMI MOHATUAMM,
3aKOHOMEPHOCTSAIMU, 3aKOHaMU 1 TEOPUSIMU;
yBEpPeHHOE NCMOoNb30BaHMe (U3NYEeCKOoW
TEPMUHONOIMN U CUMBOJTUKN;

. B/1afleHVe OCHOBHbIMY MeToAamMu
Hay4YHOr0 Mo3HaHWs, UCMOoNb3yeMbIMU B
(hm3mke: HabNOAEHVEM, ONNCAHNEM,
N3MEPEHNEM, 3KCNEPUMEHTOM,;

. yMeHus 0bpabatbiBaTh pe3y/ibTarhl
N3MePeHNiA, 06HapyXXMBaTb 3aBUCUMOCTb
MeXay (PU3NYECKUMUN BETMYNHAMN,
06BACHATL NOMYYeHHbIe pe3ynbTaTbl U Aenathb
BbIBOAb!;

. CPOPMUPOBAHHOCTb YMEHWA peLlaTh
(hm3nyecKme 3agaun;

. CPOPMMPOBAHHOCTb YMEHWS
NPUMEHATbL NOYYEHHbIE 3HAHUA A1
06BbACHEHUNSA YC/IOBWIA NPOTEKAHNSA
(hM3NYECKMX SBNEHWNIA B NPUPOJE,
NpoeccMoHabHOM cepe 1 AN NPUHATUASA
NPaKTUYECKNX PeLLEHNIA B NMOBCEAHEBHOM
XN3HU;

chopMMPOBAHHOCTb COBCTBEHHO MO3ULMUN MO
OTHOLLEHWNIO K (PU3NYECKOIN MHopMaLmu,
Mosly4aeMOoin 13 pasHbIX UCTOUHMKOB.

3K3aMeH.

TecTmpoBaHue.

JKCnepTHas OLEeHKa JOKaI0B Y 3aLyThI
pecheparos.

YCTHbI 1 NUCbMEHHBIIA OMpOC.

SKCMEePTHasA OLIeHKA BbIMOMHEHNSA
CamMOCTOSATE/bHOW paboThbl.

BbInonHeHve 1 3aLLyTa labopaTopHbIX pador.
JKCnepTHasA OLEHKA BbIMOHEHMA MPAKTUHECKON
paboTbl.
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PaspaboTuunk:

CO® MI'PU

(MecTo paboThbl)

QKcnepThl:

CO® MI'PUA
(mecTo paboThbl)

(mMecTo paboThbl)

(3aHMMaeMas LO/MKHOCTb)

lNpenogasaTenb, KaHAMAAT

(h13nKO-MaTeMaTUYECKIMX
HayK, JOLEHT

(3aHMMaeMas [OMKHOCTD)

[OLEHT
(KaHAMAaaT Qr3nKo
MaTeMaTUyeCcKnX Hayk)
(3aHVMaemMas [O/MKHOCTb)

lNpenogasatenb

B.K.["'aBpTnoBa
(MHMUManel, hammunms)

A.B.KuusoyeHko
(MHULManbIl, hamunng)

(MHMUManbl, hammunms)
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DKCMePTHOE 3aK/KYeHNe
Ha paboyyto nporpammy y4ebHO ANCUUNINHBI
«PuU3nKa»
Mo crneumanbHOCTK

21.02.13 Teonornyeckas Cbemka, MOMCKM M pa3Befka MECTOPOXKAEHWIA
MonesHbIX.

Pa3paboTumk paboyeir nporpammbl: [aBpunosa Buktopusa Ka3bekoBHa,
npenojasaresib (OM3NKN «CTapo0oCKO/IbCKOro (unvana  Poccuickoro
rOCyJapCTBEHHOr0  reosioropasBefiovyHOro0  yHuepcuteta  umeHun  Cepro
OppxoHnkunase» (COP MIrPU).

Paboyas nporpamma YeTKO CTPYKTypupoBaHa W COCTOMT M3 nacrnopTa
paboyein NporpaMmMbl Y4eOHOM AUCLMNIINHBI, CTPYKTYPbl U COAEPXKaHNA YUYebHOM
ANCLMMNJIMHBI, YCNOBUW peann3aumm YHebHON AUCUUMNHBI, KOHTPO/SIA U OLEHKM
pe3ynbTaToB OCBOEHWS YYEOHOW ANCLMNIIVHBI.

Paboyas nporpaMma COCTaB/ieHa Ha OCHOBe MPUMEPHO Nporpammbl
006LLeo6pa3oBaTe/ibHON yUebHOM ANCUMNINHBI «PU3nKa» A1 NPoQecCMoHaIbHbIX
06pa3oBaTe/lbHbIX OpraHu3auuin, pekoMeHAoBaHHbIX PrAY «PUPO» ans
peanm3aLnmM 0CHOBHOM NpodeccnoHanbHOM 06pasoBaTenbHOM nporpaMmbl CIMO Ha
6ase OCHOBHOro 00uWero o06pa3oBaHMs C MOSyYeHWEM CpeaHero  ooLyero
obpasoBaHua (Mpotokon Ne3 ot 21 wuwond 2015 r. PerucrpaumOHHbIA HOMep
peueH3nn 386 ot 23 mtons 2015 r.), ¢ yyeToM pekomeHgaumin ®rAyY «dPO» no
opraHusauMmn rnosiyvyeHns cpegHero obulero obpasoBaHWA B Mpefenax OCBOEHWS
obpasoBaTe/fibHbIX  MPOrpaMmMm  CpefHero  MpoeccroHaIbHOro  06pa3oBaHS
(npoTtokon Ne3 ot 25.05.2017 r.).

®opMbl U MeTOfbl KOHTPOMS 0TO6PaHbI ONTUMAILHO C YYETOM CELUNKA
NOCTVDKEHUS  CTY[EHTAMU  JINYHOCTHBIX, NPeAMETHbIX W  MeTanpeaMeTHbIX
pe3yNbTaToB.

[MepeyeHb Y4ebHbIX U3AaHWUIA COAEPXKUT AOCTATOYHOE KO/IMYECTBO YUYEOHbIX
n3gaHnii n IHTepHeT-pecypcos

[daHHaa paboyad nporpamMma MOXeT OblTb pPeKOMeHJoBaHa [/
NnpvMeHeHnst B ydebHOM npouecce no cneunanbHoctn 21.02.13 eonoruyeckas
CbeMKa, MOUCKM 1 pa3Befka MeCTOPOXKAEHWIA NONe3Hb!™

JKCNepT:
KprBoyeHko A.B.

(®10.)
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JKCMepTHOe 3aK/IKYeHMe
Ha pabouyto nporpaMmMy yyebHOM AUCUUNINHBI
«PuU3nNKa»
Mo creumanbHOCTK

21.02.13 Teonornyeckas CbeMKka, MOWCKM W pas3Befka MeCTOPOXKAEHWN
MO/e3HbIX.

Pa3paboTumMk pabouyer nporpammbl: [aBpunoBa BukTopus Ka3bekoBHa,
npernogasatenb  ¢wm3nkn  «CTapooCKONbCKOro  ¢wmnmana  Poccuitckoro
rocyflapCTBEHHOro  reosoropasBefioyHoOro  yHmsepcutera  umeHn  Cepro
OpmxoHmkmaze» (COP MIPI).

Paboyas nporpaMma YeTKO CTPYKTypuvpoBaHa W COCTOMT M3: MacrnopTa
paboyeli nporpaMMbl Y4ebHON AUCUMMINHBI, CTPYKTYPbl U COAEPXKaHUSA Y4ebHOM
AVCLUUNAWHBI; YCNOBUIA peann3aumy yy4ebHOM AUCUMMNIIMHDBI, KOHTPONA W OLEHKU
pe3ynbTaToB OCBOEHUS Y4EOHOIN ANCUMNIIVHBI.

Paboyasds nporpaMma COCTaB/leHa Ha OCHOBE MPUMEPHO MNpPOrpaMmbl
006LLe06pa3oBaTe/ibHOM YyUYebHOM AUCUUNIMHBI «Pur3nKa» ANd NpodecCUoHaNbHbIX
obpasoBaTe/ibHbIX  OpraHu3auuii, pekoMeHZoBaHHbIX @PIrAY «DPUPO» ans
peann3aumMmM OCHOBHOW MpoeccroHanbHoOM obpa3oBaTenibHOM nporpammbl CI10
Ha 6a3e OCHOBHOro 06Llero o6pa3oBaHMsi C MOMyYeHMEM CpedHEero o6LLero
obpasoBaHus (Mpotokon Ne3 oT 21 wona 2015 r. PernctpauyoHHbIn Homep
peueH3nn 386 ot 23 mona 2015 r.), ¢ yyeTom pekomeHgaumin ®rAY «dVPO» no
opraHusauumn rosilyvyeHns cpegHero obulero obpasoBaHWs B Npefenax OCBOEHWS
obpasoBaTefibHbIX  NpOrpaMM  CpefHero  MpoeccnoHabHOro  06pa3oBaHS
(npotokon Ne3 ot 25.05.2017 r.).

®opmbl 1 METOABI KOHTPONA 0TOOpaHbl ONTUMAa/IbHO C YYETOM CrieumgmKm
OOCTVKEHUS  CTYAEeHTaMW  JINYHOCTHbIX, MNPEAMETHbIX W MeTanpegMeTHbIX
pe3ynbTaTos.

[MepeyeHb YUYeOHbIX U3[aHUA COLEPXKNT AOCTATOYHOE KOMIMYECTBO YUYeOHbIX
N34aHWin N VIHTepHeT-pecypcoB

[aHHad paboyad nporpaMma MOXeT OblTb peKOMeHJoBaHa AN
NpYMeHeHVss B y4eBHOM npouecce no cneunanbHoctn 21.02.13 eonoruyeckas
CbeMKa, MOUCKW N pa3Befka MECTOPOXKAEHWIA MOME3HbIX.
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