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1. ACIIOPT PABOYEM NPOT'PAMMBI YYEFHOU JUCITATLIAHBI
ECTECTBO3HAHMUE (®PU3UKA)

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

PabGowas mporpamma pa3paboTaHa Ha OCHOBE (enepaJbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAAPTa CPEIHEro OOLIero OCHOBE (helepallbHOTO TOCYNapCTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTa CPEIHETO 001Iero 00pa3oBaHus (YTB. IPUKA30M MHHUCTEPCTBA
obpazoBanus U Hayku PD ot 17.05.2012r. Ne 413 (c U3MEHEHUSAMH U JOMOJHEHUSIMHU)), C
y4eTOM IPUMEPHOM OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI CPETHETO 001IeT0 0Opa3oBaHus
(omoOpena pemeHueM (eaepatbHOr0 Y4eOHO-METOJAUYECKOTO OOBCIUHEHUS IO 00IeMy
obOpazoBanmuto  (mporokos ot  28.06.2016r. Ne2/16-3)), THpPUMEpPHON  MPOrpPAMMEI
oOmieo0pa3oBarenbHO  y4eOHON aucuumiIuHbl «@Du3uKa» Uid pealu3alud OCHOBHOMN
npodeccuonansHoi oOpa3oBaTtenbHOil mporpamMmbel CIIO Ha 6a3ze OCHOBHOrO 0OIIETO
oOpa3oBaHusi, pekoMmeHIoBaHHOW  DenepanbHBIM  TOCYJAPCTBEHHBIM  aBTOHOMHBIM
yupexnenueM «®DenepanabHblii MHCTUTYT pa3BuUTHs ob0pazoBanus» (OI'AY «DHUPOy),
npotokod Ne 3 ot 21 urons 2015 r.

Pabouas rporpamma yueOHOI JUCLUTIITUHBI SBJISIETCS YacCThIO
00111e00pa30BaTENILHOTO MHKJIA MPOTPAMMbI TOATOTOBKM KBaTH(HUIMPOBAHHBIX paboOvMX,
cnyxamux no npodeccuu CITO 15.01.32 Onepatop CTaHKOB ¢ MPOrpaMMHBIM YIpPaBJIeHHEM,
BXOJsIIEeH B yKpynHeHHyo rpynmy 15.00.00. MammHocTpoeHue.

Pabouas mporpamma y4uyeOHOW IJUCHMILTUHBI MOXKET OBITH HCIIOJIb30BaHA JIPYTHUMH
00pa30BaTeNbHBIMU  YUPEKICHUSAMHU MPOPECCHOHAIIBHOTO 00pa30BaHusl, peau3yIOUMIMU
00pa3oBaTeNbHYI0 MPOTpaMMy CPEIHEro 00IIEro 00pa3oBaHMs.

1.2. MecTo AMCHMIVIMHBI B CTPYKTYPe OCHOBHON npodeccHOHAIbHOI 00pa3oBaTebHOI
NPOrpamMMbl: JUCIHUIUIMHA BXOJUT B 00I1€00pa30BaTeNbHbIN UKJI, SBISETCS NPOQUILHOU U
u3y4yaercs Ha yriayOJIeHHOM ypOBHE.

13. Heam wu 3agaum JUCHUIIMHBI — TpPeOOBaHUSI K pe3yJabTaTaM OCBOEHHS
JUCIHMIIIMHBI:

Conepxanue mporpamMmel  EcrectBo3Hanne (®Pu3mka) HampaBieHO Ha JIOCTHKEHHUE
CIEAYIOIIMX LeJIei:
®  OCBOEHHUE 3HaHUH 0 (hyHIaMEHTANbHBIX (PU3NUECKHUX 3aKOHAX U MPUHITUIAX, JIEKAIIUX
B OCHOBE COBPEMEHHOW (PU3NYECKON KapTHHBI MUPa; HanboJIee BaXKHBIX OTKPHITHUSIX B
obOnacTu (pU3WKM, OKa3aBIIMX ONPECIISIONICe BIUSHUE HA Pa3BUTHE TEXHHUKH H
TEXHOJIOTHH; METOAaX HAYYHOT'O MO3HAHUS TPUPO/IBL;
® OBJIaJICHUC YMCHHUAMU IIPOBOAUTH Ha6J'IIO)IeHI/I${, IJIAHUPOBAaTb W  BBINIOJHATH
OKCIICPUMCEHTBI, BBIABUI'aTb THIIOTE3bI U CTPOUTH MOICIH, NMPUMCHATH ITOJYUCHHBIC
3HaHUS N0 PU3UKe 711 00BICHEHUS Pa3HOOOPa3HBIX (U3MUECKUX SBICHUI U CBOICTB
BCIIIECTB, IMPAKTUYICCKH HUCITOJIB30BAThH q)HBI/I‘IeCKI/Ie 3HAHUA, OLCHHUBATH
JIOCTOBEPHOCTH €CTECTBEHHO-HAYYHON HH(POpMAITIH;
® PpPa3BUTHC IIO3HABATCIIbHBIX HHTEPECOB, HMHTCJUICKTYaAJIbHBIX n TBOPYECKUX
CIOCOOHOCTEN B TIporecce MpHOOpETEeHUs 3HAHWUW W yMEHUH 1o (U3HKE C
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UCTOJIb30BAHUEM  PA3JIMYHBIX ~ MCTOYHUKOB HHGOPMAIMM U COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOIOTUH;

BOCIIUTaHHE YOSKICHHOCTH B BO3MOXHOCTH TO3HAHMS 3aKOHOB IPUPOJBI,
UCTIOJIB30BaHUSl  JOCTIDKEHHH  (U3UKM Ha Olaro  pasBUTHA  UYEJIOBEYECKOM
LIUBWIN3ALUK;, HEOOXOOUMOCTH COTPYIHHYECTBA B IPOLECCE COBMECTHOIO
BBIMIOJIHEHUST 3a/lad, YBAKUTEIbHOI'O OTHOIIEHUS K MHEHHIO OIIOHEHTa IIpU
00CYX/IeHUM NpoOJEeM €CTECTBEHHO - HAy4yHOI'O COJEp)KaHHs; TOTOBHOCTU K
MOpAJIbHO-ITUUECKON OLIEHKE HCIIOJIb30BAHUS HAy4YHBIX JOCTM)KEHMH, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3aILUTY OKPYKAIOLIEH Cpeabl;

UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUNW M YMEHMM Ul PELIEHUs NPAKTUYECKUX
3aJ]ad IIOBCEOHEBHOM JKH3HU, oOeccIeueHUs Oe30IaCHOCTH COOCTBECHHOM JKH3HH,
pallMOHAJIBHOIO  NPUPOAOIIOJIB30BAHUS M OXPaHbl OKPYXKAKOWIEH Cpeapl WU
BO3MOXXHOCTh INPUMEHEHUS 3HAaHUW TpU pELIEHUH 3a7ady, BO3ZHUKAIOIIUX B
nocieayoumei npopeccuoHalIbHON AEATEIbHOCTH.

OcBoecHue  comepkaHusi  yueOHOW  aucimiuiiHbl  EctectBo3Hanune  (Dusuka)

00ecIeynBacT JOCTHKCHHE CTyACHTaMU CIICAYIOIUX PE3YyJ/IbTAaTOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJOCTH W YBKEHHS K MCTOPHH M JOCTHKCHHUSM OTCUECTBEHHOW (H3H-
4eCcKOl HaykH; (pU3MUYeCKH IpaMOTHOE IOBEJEHHE B NPOQPECCUOHATIBHON JesATelNb-
HOCTH | OBITY IpU OOpaIIeHnu ¢ MpruOOpaMu U YCTPOUCTBAMH;

- TOTOBHOCTb K IPOJOJDKEHHIO O00pa3oBaHUS U IOBBILIEHUS KBaTU(pUKALUM B H3-
OpaHHOM NpodecCHOHANBHON JesITeNbHOCTH U OOBEKTUBHOE OCO3HaHMWE posin (u-
3UYECKUX KOMIETEHLIUH B 3TOM;

- YMEHME HCIIONb30BaTh JOCTUKEHUS COBPEMEHHOM (U3MYecKoW Hayku M (u3nye-
CKUX TEXHOJOTMH JUIsl MOBBIMIEHUS] COOCTBEHHOTO MHTEUIEKTYalbHOTO Pa3BUTHS B
BbIOpaHHOU NPO(heCcCHOHATLHOM e TEIbHOCTH;

- YMEHHME CaMOCTOATENbHO J00bIBaTh HOBBIE I ceOs (pu3nueckue 3HaHMS, UCTIONb-
3ysl 17151 3TOTO AOCTYIHBIE MCTOYHUKHU MH(OpMAaIHH;

- YMEHHE BBICTPaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMAH/JI€ 110 PELIEHHUIO
00IIMX 3a7a4;

- YMEHHE yNpaBJsATh CBOEH MMO3HABATENbHON JESTENbHOCTHIO, IPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

mem anpeOM €éMmHublXx:

- WCIIOJB30BAaHUE PA3JIMYHBIX BHUJOB TO3HABATEIHLHOW JEATEIBHOCTH IS PEIICHUS
dbuznyecKkux 3a1ad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJCHMUS,
OTIMCAHUs, U3MEPEHHS, DKCICPUMEHTA) ISl W3Y4YEHUS Pa3IMYHBIX CTOPOH OKpY-
JKaromie JeCTBUTEIbHOCTH;

- WCIOJIb30BAaHWE OCHOBHBIX MHTEIUICKTYAJIbHBIX OTIEPAlMii: TOCTAHOBKM 3ajayH,
dbopMyTUpOBaHUS THUIOTE3, aHAJIW3a M CUHTE3a, CPAaBHEHHS, OOOOIICHHS, CUCTE-
MaTHU3alli¥, BBISIBICHUS MPUYMHHO-CIICCTBEHHBIX CBsI3€H, MOMCKA aHaIoroB, (op-
MYJIMPOBAHUS BBIBOJIOB JJISI M3YUEHUS PA3IUYHBIX CTOPOH (DPU3UYECKUX OOBEKTOB,
SBIIGHUW W TIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIMMOCTh CTATKHUBATHCA B
npodeccuoHanbHOM chepe;

- yYMEHHUE TeHEepUPOBaTh WICH M OINPEAENSATh CPEICTBA, HEOOXOAMMBIE IS MX pea-
JIA3ALIY;
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- YMEHHE HCHOJb30BATh PA3IUYHBIC WUCTOYHUKU [UIS TONyYeHHUs (U3NYECKON HH-
¢dopmanuu, OIEHUBATH €€ JOCTOBEPHOCTD;

- yYMEHHE aHaJIU3UPOBATh U MPEACTABIATH HHPOPMALUIO B Pa3IMUHBIX BUJAX;

- yYMEHHE MyOJMYHO NPEACTaBIATh PE3YNIbTaThl COOCTBEHHOT'O HMCCIIEOBAHUS, BECTH
JMCKYCCHH, JOCTYIHO M TapMOHUYHO COYeTas cojepkaHue U (opMbl NpeICTaB-
asieMoit uHdopManuy;

* npeomemmuvix:

- c(hOpMUPOBAHHOCTb CHUCTEMbI 3HAHUH 00 OOLIMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOPUsX, IPEACTaBICHUN 0 feiicTBUN BO BeeneHHOM (pu3nuecKkux 3aKoHOB,
OTKPBITBIX B 36MHBIX YCIOBHMSIX;

- c(OopMUPOBAHHOCTb YMEHHUS HCCIIEOBaTh W aHAIW3MPOBATH pa3zHOOOpa3HbIE
¢usnueckue SBIEHUS U CBOMCTBA OOBEKTOB, OOBSACHATH HPUHLHUIIBI pabOTHI U
XapaKTEePUCTUKH IPUOOPOB U YCTPOMUCTB, OOBACHATH CBSA3b OCHOBHBIX KOCMHUYECKUX
00BEKTOB C re0(PU3NICCKIMH SIBIICHUSIMU;

- BIJIaJICHUE YMEHUSIMM BBIABUIaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJAraroIINX
(Gu3nUecKUX 3aKOHOMEPHOCTEH M 3aKOHOB, HPOBEPATh MX HKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GOpMyIUpys LeTb UCCICTOBAHNUS;

- BJIQJICHUE METOJIaMH CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U MPOBEICHUS (PU3NIECKUX
9KCHEPUMEHTOB, OIMCAHUS M aHAJIM3a MOJTY4EHHOW M3MEpUTENIbHOW MH(pOpMauy,
oIpeziesieHus! JOCTOBEPHOCTH MOJIyUEHHOTO Pe3ysbTaTa;

- c(OpMUPOBAHHOCTb YMEHHUH NPOTHO3MPOBATH, AHAIW3UPOBATH M OLICHUBAThH
HOCJEACTBHSI OBITOBOM M MPOU3BOACTBEHHOMN JEATEILHOCTH YEIOBEKa, CBSI3aHHOM ¢
(bu3NYECKUMU TPOLIECCAMH, C TTO3UIIMHA SKOJIOrMUECKOl 0€3011acHOCTH.

B pesysnbrare ocBoeHus auciuiuiiHbl EcrecTBo3HaHue (Pusnka) oOydaroOmIUiics TODKEH
yMeTh:

®  WCIOJIb30BaTh JIOCTHIKEHHS COBPEMEHHOW (u3Myeckod Hayku U (DU3NYECKUX
TEXHOJIOTUM /i1 TOBBIIICHUS COOCTBEHHOI'O HHTEIEKTYaJIbHOTO pAa3BUTUS B
BbIOpaHHOMW MpodeccnoHaNbHOM 1eATeNbHOCTH;

® CaMOCTOSATENbHO JOOBIBATH HOBBIE OISl ce0s (hU3MYecCKHe 3HAHUS, UCIONB3YS IS
ATOTO JOCTYIMHbIE HCTOYHUKH UH(OpMAIIHH;

® BBHICTpaWBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHHUSI B KOMAHJE IO PEIICHHIO OOIIMX
3a/1a4;

® VIpPaBIATH CBOEW MO3HABATEIbHOU JAESATENBHOCTHIO, MPOBOJUTH CAMOOILIEHKY YPOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

® JWCIOJIb30BaTh pA3IMYHbIE BHUIBI ITTO3HABATEIILHOW JCATEIBHOCTH JUIsl PpEIICHUs
bu3MYecKuX 3amad, MPUMEHSATh OCHOBHBIE METOABl TO3HAHUS (HAONIOJCHUS,
OMHCAHUS, W3MEpPEHUs, OJKCINEPUMEHTA) JJs U3YYCeHUS pa3IUYHBIX CTOPOH
OKpYKaIoIle TeMCTBUTENbHOCTH;

® 1CIOJIb30BaTh OCHOBHBIE€ HMHTEIUIEKTYaJbHbIE ONEpaldd: TIOCTAHOBKA  3ajad,
dbopMynupoBaHHe THIIOTE3, aHalW3a W CHHTE3a, CpaBHEHHs, 00001eHus,
CHUCTEMAaTH3aIlii, BBIABIATh MPUINHHO-CICICTBEHHBIE CBS3M, TIOWCK AaHAJIOTOB,
dbopMynUpOBaTh BBIBOJABI JJI U3YUYEHHS PA3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB,
SBJICHH M TIPOILIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTh CTaJIKUBATHCS B
npodeccuoHaIbHOM chepe;
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TeHEPUPOBATh UJCH U OMPEACISATH CPEICTBA, HEOOXOAUMBIC JIJISl KX PeaTU3alliy;
UCIIOJIb30BATh PA3JIMYHBIC WCTOYHUKU JUIS TONy4YeHus (usudeckoi wHbOpManuy,
OLICHUBATh €€ JIOCTOBEPHOCTH;

aQHAJIM3UPOBATH U NMPEACTABIATH HHPOPMAIUIO B PA3IUYHBIX BUAAX;

MyOTMYHO TIPEJCTABIISITh PE3YIbTATHl COOCTBEHHOTO MCCIICIOBAHMSI, BECTH JUCKYCCHH,
JOCTYITHO W TapMOHHMYHO codYeTas coaepkaHue u (GOpMBl IpencTaBIsieMOi
nHpopmanuu;

BJIQJICTh OCHOBOIIOJIATAIONIUMH  (DU3MYECKUMHU TOHSATHSAMH, 3aKOHOMEPHOCTSMH,
3aKOHAMH ¥ TEOPUSMH; YBEPEHHO HCIOJB30BaTh (PU3UYECKYI0O TEPMHUHOJIOTHIO U
CUMBOJIUKY;

BJIQJICTh OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHWS, HCIOJIB3YEeMBIMH B (HU3HKE:
HAOJI0ICHUEM, OITUCAHUEM, U3MEPCHHUEM, IKCIIEPHUMEHTOM;

oOpabarhiBaTh pe3ynbTaThl HM3MEPEHMH, OOHAPYKMUBAThb 3aBHUCUMOCTb MEXKIY
bu3nYECKUMU BEeIMUYNHAME, OOBSICHATD MOJIYYEHHBIE PE3yIbTaThl U I€TIaTh BHIBOIbL;
pemath GU3NYeCcKue 3a/1aum;

MPUMCHSTh TIOJYYCHHBIC 3HAHMS JJI1 OOBSICHCHUS YCJIIOBUU MPOTEKAHUS (QU3HUECKUX
ABIIGHUN B mpupoie, NpodecCHoHambHOW cdepe U ISl MPUHATUS MPAKTUYECKUX
pELICHHUI B TIOBCEHEBHOW KU3HU.

B pesynbprare ocBoeHust AUCHUIUTHHBI «DuU3nKay 00ydaromunics J0JKEH 3HATD:

OCHOBHBIC METOJIbl MO3HAaHUS (HAOJIOJEHUS, ONUCAHUS, U3MEPEHUS, IKCIIEPHUMEHTA)
JUISL U3YYEeHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOLIEel 1eCTBUTENBHOCTH;

OCHOBHBIC HHTEJUIEKTyaJlbHbl€ OIEpaliy; IOCTAaHOBKAa 3ajad, (opMylupoBaHHe
TUIIOTE3, aHAJIM3a U CUHTE3a, CpaBHEHUsI, 0000IIeHNs, CUCTEeMaTU3alIH;

pa3IUYHbIE HICTOYHUKH JUTSI TOTY4YeHUsl (pu3ndeckoil nHpopMauy;
OCHOBoMoOJararoume Gpu3nyecKkre NOoHATHS, 3aKOHOMEPHOCTH, 3aKOHbBI U TEOPUH;
CMBICT TOHSTHH: (U3NYECKOE SIBICHHE, THIOTEe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMOJICIICTBHE, JJIEKTPOMAarHUTHOE II0J€, BOJHA, (OTOH, aTOM, ATOMHOE AIpo,
MOHM3UPYIOLIEe U3TyYeHHE, IUIaHETa, 3Be3/11a, [ anakTuka, Becenennas, TepMosaepHbIi
CHHTE3;

CMBICIT (PU3MYECKUX BEIWYHMH: CKOPOCTb, YCKOPEHHUE, Macca, CUIla, UMITYJIbC, paboTa,
MeXaHU4YecKasi SHEprHsi, BHYTPEHHSS SHEprus, aOCOIIOTHAs TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEprusi YacTHIl BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3JI€MEHTapHBIH
AIIEKTPUYECKUH 3aps;

CMBICT (PU3UUECKUX 3aKOHOB: KJIACCHUYECKOM MEXaHHWKH, BCEMHPHOTO TSATOTEHHUS,
COXpaHEHMsI DHEPIMM, HMIIYJIbCa M JJIEKTPUUECKOrO 3apsia, TEPMOJAMHAMUKH,
3JIEKTPOMArHUTHOM MHAYKIUH, poTo3ddexTa.

1.4. KoanuyecTBO 4aCOB Ha OCBOEHHE MPOrPaAMMBbI JUCIHUNJIMHBI:

O06mwem obpazoBarenbHOI Harpy3ku - 190 yacoB, B TOM 4HcIe:
BO B3aUMOJIeHCTBUU ¢ mpenoaBateieM - 190 gacos;

U3 HUX:

teopeTnueckue 3anaTus — 100 Jyacos;
n1abopaTopHO-TIpakTHUeCcKue 3aHATus — 90 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM U CIHUILIMHBI

2.1. O6beM yueOHOI TMCHUNJIMHBI M BUAbI YU4eOHOI padoThI

Bup yuyeoHoii padoTbl O0BeM yacoB
O0bemM 00pa3oBaTeIbHON HATPY3KH 190
Bo B3aumMojeiicTBHM ¢ IpenogaBaTeieM 190
B TOM YHCJIC:
TEOPETHYCCKUE 3aHATHS 100
n1ab0paTOpHBIC 3aHATHS 18
MPAKTHYCCKHUE 3aHATUS 72
Wrorosas arrecranus B popme: IK3aMeHa
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2.2. TemaTuuyecKMii IJIAH U COAEP:KAHMe YUeOHON JUCUMILIMHBI: PU3NKa

. Yposens
HanmeHoBanui Oo0bem
PASIENIOB H TeM Coaep:xanue yueOHOI0 MaTepHaJia, JIa0opaTopHbIe H MPaKTHYecKHe padoThl, cCAMOCTOATEIbHAsl padoTa 00y4aloIuXCs 4aCOB OCB(:’H"

1 2 3 4
BBenenne Cosiepkanue yueOHOro MaTepuasa 2
Odusuka-pyHIaMeHTaIbHas HayKa O mpupojie. ECTeCTBeHHO-HAYYHBINA METO]] MO3HAHMS. DKCICPUMEHT U Teopust. Du3nudeckas BeTHYHHA. 1
Odusnueckue 3akoHbl. [loHsaTHE 0 pU3IIecKoi kKapTHHE Mupa. 3HaueHHe (HDU3UKH IIPH O0CBOCHHHM npodeccuii u crermanbaocteit CI10.
Pa3nexn |. Mexannka 28
Tema 1.1. 10
Kunematuka Cosiepkanue yueOHOro MaTepuaa 6
1 OTHOCUTENHHOCTh MEXaHUYECKOTO BHKEHUS. CUCTEMBI OTCUETa. 1
" | JleMmoHcTpamun: 3aBHCUMOCTh TPACKTOPUH OT BEIOOPA CHCTEMBI OTCUCTA.
XapaKkTepUCTUKA MEXaHMUECKOTO JBIDKEHUS: TIepeMelieHre, CKOPOCTh, YCKOpeHue. Bupl ABMkeHus (paBHOMEPHOE, 1
2. | paBHOYCKOpPEHHOE) U UX rpa)nIecKoe OMHCaHUE.
JdemoncTpannu: Buabsl MEXaHUYECKOTO IBUKEHHUS.
IIpakTHyecKue 3aHATHS 4
1. | Pacuer mepemenenus, CKOPOCTH, YCKOPEHHS TEJIA MPY PABHOMEPHOM U PABHOYCKOPEHHOM JIBHYKCHUH.
2. | I'paduyeckoe onucanne paBHOMEPHOTO U PABHOYCKOPEHHOT'O JIBHIKCHH.
Tema 1.2. 3akoHBI 8
MmexaHnnkn HoloToHa CopepxaHue yaeOHOro Matepuaia 4
1 Bzaumoneiictue tein. [IpuHuun cynepno3unuu cusi. 1
Jdemoncrpanun: CloXeHHe CUIL.
3akoHbI TMHAMUKHA HbroTOHA. 2
2. | JemoHcTpanmum: 3aBICHMOCTh YCKOPEHHS TEJIa OT €r0 MacChl M CHJIBI, ICHCTBYIONICH Ha Teslo. PaBeHCTBO 1
MIPOTUBONOJIOKHOCTh HAIIPABJICHUS CUJI IEHCTBUS U IPOTUBOJCHCTBUSL.
3 Cuibl B IpUpoOJIe: YIPYroCTh, TPEHHUE, CUIIA TSKECTH. 2
JeMoHcTpanmuu: 3aBUCHMOCTD CHIIBI YIIPYTOCTH OT Aedopmaruu. CHIbl TPEHUS.
4. | 3aKOH BCEMHPHOTO TATOTCHHS. 2
5 Bec. HeBecomocTs. 2
" | demoncTpanun: HeBecomocTh
JlaGopaTropHbie paGoThl 2
1. | M3yyeHne ABMXKCHUS TENA IO OKPY>KHOCTH ITOJ] ACHCTBAEM CHJT YIIPYTOCTH ¥ TSHKECTH.
2. | WccnenoBanue 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tesa
IIpakTHyeckue 3aHATHS 2
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1. Pemrenue 3aa4 ¢ HPUMCHCHUCM 3aKOHOB JMHAMHWKU HxroTona.

2. | Penrenue 3a1a4 Ha HAXOXKICHNUE CUJIbI TPEHUSI, CUJIBI YIIPYTOCTH, CHIIBI TATOTECHHSL.
Tema 1.3. 8
3axonsbl coxpanenust | Cozpepxanue yueOHOro MaTepuana 4
B MeXaHUKe 1. | 3akoH coxpaHEHHUs UMITYJIbCA U PEAaKTUBHOE JABUIKECHHE.
JeMoHcTpanuu: PeakTuBHOE NBU>KECHHUE.
2. | 3aKoH COXpaHEHHUs] MEXaHHYECKOIl IHEPTHH.
JemoncTpanun: [lepexon NOTEHIMAIbHON 3HEPTUH B KHHETHUECKYIO M O0paTHO.
3. PaGorta 1 MOIIHOCTE.
JlaGopaTropHbie paGoThl 2
1. | V3ydeHue 3aKoHA COXpaHEHHS] MEXaHIHIECKON SHEPIUHL
2. | V3yueHue 3ak0Ha COXpaHEHHs HMITYJIbCa
3. | CpaBHeHue pabOTHI CHUIBI C H3MEHCHHEM KHHETHUECKOH SHEPTHH TeNa
IpakTnyeckue 3aHATHS 2
1. | Pemenue 3a/1a4 ¢ npUMEHEHHEM 3aKOHOB COXPaHEHHS B MEXAHHKE.
2. | Penrenue 3a1a4 Ha HaXOXACHNE pabOTHI M MOITHOCTH.
Tema 1.4. 2
Craruka Conepkanne yueOHOro Marepuana 2
1. | PaBHoBecHe abCOMIOTHO TBEP/IBIX TEIL.
Pazgea Il. Monekyaspaas ¢pusuka. TensioBbie siBJeHHs. 38
Tema 2.1. 6
OcHOBBI ConepkaHne yueOHOro Marepuaa 4
MOJIEKYJISIPHO- 1. | OcHoBHEIE TOJIOXKEHHST MOJIEKYIIIPHO-KHHETHIECKOH Teopur. Macca u pa3Mepsl MOJIEKYJ M aToMOB. bpoyHOBCKOe ABMKEHHE.
KHHETHYeCKOi Juddysus. Cunbl ¥ SHEprust MEXMOJEKYJSIPHOTO B3auMojecTBus. JeMoHcTpanmn: J[BimkeHHe OpPOYHOBCKHX YacTHIL.
TeopuH. Juddyzus.
2. | CrpoeHne ra3o000pa3HbIX, XKHUJIKUX U TBEPJBIX Tell.
IIpakTHyeckue 3aHATHS 2
1. | Pacuer Macchl, pa3sMepoB MOIIEKYII, KOJTHUECTBA BEILIECTRA.
6
Tema 2.2 CoJiepkaHue yueOHOro Marepuaia
MounexkyasipHo- 1. | Uneanbnsiii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TeOpHH ra3oB. TemmepaTypa u ee 4
KHHETHYecKast n3Mepenune. AOCOIIOTHas TeMIepaTypa Kak Mepa CpeiHel KWHETHYECKOM SHEPriH YacTHII.
Teopus HAeaTLHOTO0 2. | CKkopocTH JBMKSHUS] MOJIEKYJI M UX U3MEpEHHE.
rasa. IIpakTHyeckue 3aHATHS 2

1.

| Pacuer abcosmoTHOH TeMneparypsl
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2. | Pacuer ckopocTell u cpeilHell KHHETUYECKON YHEPTUU MOJIEKYII.
Tema 2.3 YpaBHenune 6
COCTOSIHUS Cosiepkanue yueOHOro MaTepuaa
HaeaJIbHOIO ra3a. 1. YpaBHEHHE COCTOSHUA UI€aJIbHOTO ra3a. ['a30Bble 3aKOHBI. 2
JemoncTpanuu: M3MeHeHUe TaBeHus ra3a ¢ U3MCHCHHUEM TEMIICPaTYpPhI MPH IMTOCTOSTHHOM 00BeMeE.
2. Jemonctpanuu: M3otepMuueckuii 1 1300apHBINA TPOIECCHI.
JlaGopaTropHbie padoThl 2
1. | OnsrTHas nposepka 3akoHa I'eii-JIroccaka.
IIpakTHyeckue padoThI 2
1. | Pacyet naBnenusi, 00beMa, TeMIIEpaTyphl U MacChl HICATHHOTO Ta3a.
2.4 Bzanmubie 6
NnpeBpaleHust ConeprxaHne yaeOHOTo MaTepraa
JKMIKOCTEl M ra3oB 1. | XapakTepucTrka >KHIKOTO COCTOSHUS BemlecTBa. [loBepxHOCTHOE HaTsDKeHHe. CMaunBaHue. KanmmuisipHbIe SBICHUS.
Hcnapenne u koHAeHcaws. HachImeHHbI 1 HeHACHIIIICHHBIC Tapbl. AOCOTIOTHAS M OTHOCHTENBHAS BIaXKHOCTH BO3AYXA.
Kunenune. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJIECHUS. 4
Hemoncrpauuu: [lcuxpomMeTp U rurpomMerp. SIBjaeHMsI NOBEPXHOCTHOTO HATSDKEHUSI M CMAuMBaHUSL.
2. | XapaKTepuCTHKa TBEPIOTO COCTOSHUS BemecTBa. Kpucrammdaeckue u amopdHslie Tena. Jledhopmanms Ten. 3akoH ['yka.
MexaHuuyeckue CBOMCTBa TBEPABIX Te. TEeMIoBoe paclIMpeHUe TBEPAbIX Te U KuAKocTel. [napnenue u kpuctamiu3anus.
Jemoncrpauuu: Kpucrannnueckue BelecTna.
JlaGoparopHblie padoThl
1. | M3mepeHne BIa)KHOCTH BO3IyXa. 2
2. | V3MepeHne MOBEPXHOCTHOTO HATSDKEHHS KHIKOCTH
Tema 2.5 OcHOBBI 14
TePpMOAUHAMUKH Conepxanne y4eOHOTO MaTepuala
1. | BHyTpeHHss SHeprusi CUCTEMBI U ra3a. Pabota u Temora. TemnoeMkocTs. Y aenbHas TEIDIOEMKOCTh. Y paBHEHHE TEIJIOBOTO
Oamanca. IlepBoe Hauano TepMoauHaMUKU. AnuabaTHBIN Tporiecc. Bropoe Hadano TepMoawHaMuku. JleMoOHCTpamum: 8
3MeHeHre BHYTPEHHEH SHEPTHH TN NPH COBEPIICHUH pabOTEHI.
2. HeobOpaTtumocTh TEIIOBBIX MpoiieccoB. TemIoBble ABUTaTeM U OXpaHa okpyxkatomied cpeasl. KIT/| TemoBeIX ABUTATENEH.
JeMoHcTpanun: Mozenu TeIIOBBIX IBUraTelIeH.
IIpakTHyecKue 3aHATHS
1. | Pacuer KkonmuecTBa TETUIOTHI. 6
2. | Pacuer temioBoro 6ananca
3. Pacuer KI1]] TeruroBeix nBuraTeneit
Pasnen IIl. DnekTpoauHamMuka 42

Tema 3.1.

10
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Daexrpuyeckoe nmoje | ConepkaHue yieOHOro Marepuaa 4
1. | B3aumonelicTBre 3apsDKCHHBIX TET. DICKTPUYCCKUH 3apsi.
Jemoncrpanuu: B3anmoseiicTBue 3apsKeHHBIX TEL.
2. | 3aKoH COXpaHEHUsI JEKTPHIECKOro 3apsia.
3. | 3akon Kynowna.
4. | Dnexrpuueckoe none. HanpspkenrocTs noist. [puximn cynepno3unum noseit. Paota cit anexkTpoctariyeckoro nosst. [lotenmmar.
Pa3HoCTh OTEHIHANIOB. DKBHIIOTEHIIHAIBHBIC TOBEPXHOCTH. CBsI3b MY HAPSDKEHHOCTHIO M PA3HOCTHIO IOTEHITHAIIOB.
5. | TIpoBOIHHKY ¥ IUAIEKTPUKH B dJeKTpraeckoM mone. [lomsapmsarms qunektprkos. KorneHcaTopsl. CoeTMHEHNE KOHICHCATOPOB B
OaTapero. DHEprus 3apsHKEHHOTO KOHICHCAaTOpa. DHEPTHS AIEKTPUYECKOTO TOJIS.
Jemoncrpanuu: [IpoBOIHNUKH B 3JCKTPHUIECKOM MoJie. AMINEKTPUKH B SJIIEKTPHICCKOM TIOJIE.
IpakTHyeckue 3aHATHSA 6
1. | Pacuer HanpsHDKEHHOCTH M PA3HOCTH MTOTEHIINAJTIOB 3JIEKTPIIECKOTO TIOJISL.
2. | Pacuer 371eKTpoeMKOCTH KOHICHCATOPOB.
Tema 3.2. 8
3akoHnbl nocrogHHoro | Conmepxanue yaeOHOTO MaTepuaa 4
TOKaA 1. | HocrosHHEI 3MekTpudecknid ToK. CHa TOKa, IDIOTHOCTh TOKA, HANPSHKEHUE, SJICKTPUUECKOS CONPOTUBIICHHE. 3aBUCHMOCTh
CONPOTUBIICHHUS OT MaTepraJa, JNIMHHBI U IUIOMIAIH MOTIIePEYHOTO CeUCHHS. 3aBHCHMOCTh CONPOTUBIICHHS OT TEMIIEPATYPHI.
2. | DnekTpoIBMKYIIAs CHIAa HCTOYHHKA ToKa. 3akoHb OMma. CoenmHeHne npoBogHUKOB. CoeMHEHHEe HCTOYHHUKOB B OaTapero.
3. TermoBoe AeiicTBrE 3IEKTPHIECKOro ToKa. 3akoH [[xoyms — Jlerria. PaboTa 1 MOIITHOCTB 3IEKTPUIECKOTO TOKA.
JemoncTpanum: TemioBoe AeHCTBUE 3JIEKTPUUECKOrO TOKA.
JlaGopaTropHbie paGoThl 2
1. | MzydeHne nocieaoBaTeFHOTO U MAPAUICITFHOTO COSTMHCHHUSI IPOBOTHHUKOB.
IpakTyeckue 3aHATHA 2
1. | Pacuer conpoTuBIeHYs, JUIMHHBL, CEYCHUS] IPOBOIHHUKOB.
2. | Pacuer o0mero conpoTHBIICHHS MPHY MAPAILISITFHOM H CMEIITAHHOM COSTMHCHUH ITPOBO/THUKOB.
Tema 3.3. 6
Anexrpuyeckmii Tok | CozxepxaHue yueOGHOro MaTepuasa 4
B pa3/IMYHbIX Cpeaax 1. HOJ‘IyrIpOBOIlHI/IKI/I.
2. | CoOcTBeHHas U MPUMECHAS TPOBOIMMOCTH HOIYIPOBOIHHKOB.
Jemoncrpanuu: CobCcTBeHHAs U PHUMECHAs MPOBOMMOCTH OJIYIPOBOAHHUKOB.
3. T1osTypOBOIHUKOBBIH IO,
Jemoncrpanuu: [1omynpoBoTHUKOBBINA IO/,
4. | TlomynmpoBOIHUKOBBIE IPHOOPEI.
Jdemoncrpanuu: TpaH3ucTop.
JlaGopaTopHble paGoThl 2
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1. | /3ydenne noJynpoBOAHUKOBBIX IPUOOPOB.
Tema 3.4. 8
MarHuTHoOe noJse ConepkaHue yueOHOro Marepuaia 4
1 BsaumonetictBue TokoB. MarnuTHoe nose. Bektop mHAyKumMy MarHuTHOro mnosns. JleficTBre MarHUTHOTO MOJSL HA TPOBOIHUK C
TOKOM.
Hdemoncrpanun: OnbiT Dpcrena. BzaumonelcTBue NpOBOJHUKOB C TOKAMHU.
2. Cuma Awmmepa. 3akoH Awmnepa. PaboTta mo mepeMelneHHIo MPOBOJHWKA C TOKOM B MAarHWTHOM Tmoje. [IpuHII IeicTBUS
anexrpopuraress. Cra JlopeHma. Y CKOpUTETH 3apsDKEHHBIX YACTHII.
JeMoHCTpanuu: DIEKTPOABUTATEIh. JICKTPOU3MEPHUTENEHEIC IPUOOPEIL.
JlaGopaTropHbie paGoThl 2
1. HaOmonerne neiicTBUsI MATHUTHOTO TIOJIS Ha TOK.
IpakTHyeckue 3aHATHSA 2
1. | Pemienne 3a1a4 Ha HAXOXKICHNE CHITBI AMriepa, crsl JIopeHIra.
Tema 3.5. 10
DJIEKTPOMATHUTHAsA ConeprxaHne yaeOHOTo MaTepHaa 6
HHAYKIHAS. 1. | SIBneHue snexTpoMarHUTHOM MHAYKIMK. BruxpeBoe snexrpudeckoe nosne. [Ipasuio Jlenna. 3akoH 31eKTpOMarHITHOH HHIYKIIAH.
JemMoHCcTpanuu: DIIEKTPOMAarHUTHAS HHIYKIIUSL.
2. CaMOMHIYKIHA. DHEPTrysi MarHUTHOT'O TOJIS.
Jemoncrpanun: Onbitel apajes
JlaGoparopHbie paGoThl 2
1. | MzydeHwe sSBICHUS IEKTPOMATHUTHON HHIYKITAH.
2. | V3yuenwue npapmia JleHra.
IpakTyeckue 3aHATHA 2
1. | Pemienue 3a1a4 Ha HaXOXKICHUE IEKTpoMarHuTHON nHAyKIuH, O1C MHAYKIMH, 3HEPTHU MATHUTHOT'O MOJIsI TOKA.
Pazgen IV. KoJieoanus u BoIHBI 26
Tema 4.1. 6
MexaHnyeckue Conepxanue 4
Kojie0anust 1. | KonebatenpHoe nBrkeHre. CBOOOHBIE M BEIHYK/ICHHBIE MEXaHMUIECKUE KOJIeOaHus.
2. | IlpeBpanienne sHepruy Npy KojedaTenbHOM JBIKeHnH. PesoHaHc.
JlaGopaTropHbie paGoThl 2
1. | M3ydenne 3aBHCHMOCTH IIepHOAa KOJICOaHWI HUTSIHOTO MAasTHUKA OT JUTHHBI HUTH.
2. | Pacuer nepuosa, 4acTOThI KOJIEOAHHSL.
Tema 4.2. 4
JaexkTtpomarHuTHble | ConepikaHue yueOHOro Marepuana 2
KoJie0aHus 1. | CB0OOTHBIC 1 BBIHYKJIEHHBIC JIEKTpOMarHuTHbIe kosebanms. KonebarenpHbiil KOHTYp. [IpeBpaliieHne SHeprur B KoyebaTeIbHOM
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3K3. KOHTPONbHbIW

KOHTYPEC. I APMOHHUYCCKHC KosieOaHusI. 3aTyxa101uHe OJICKTPOMArHUTHLIC KosieOaHusl.

2. | Ilepemennsiii Tok. I'eHepaTop He3aTyXalOIMX 3JIEKTPOMAarHUTHBIX KojeOaHui. ['eHeparop mepemeHHoro Toka. EMkocTHOe M
MH/IyKTHBHOE COIPOTHBJICHUE MEpPEeMEHHOro Toka. 3akoH OMa Juis LenH NepeMeHHOro Toka. Pabota W MOLIHOCTH MEPEeMEHHOTO
TOKa.
Jemoncrpanuu: CBoOOIHBIE STIEKTPOMATHITHEIE KOJICOaHMSI.
3. | Tpancdopmaropsl. Toku BeicoKo# gacToTsl. [lomydueHne, nepenata, pacpeeneHue HeKTPOIHEPTHI
IIpakTHyeckue padoTbl
1. | Pacuer akTHBHOTO, HHAYKTHBHOTO, EMKOCTHOTO COTIPOTHBIICHHS B IIEMSAX IEPEMEHHOTO TOKA. 2
2. | Pacuer koa¢drmenTa TpaHchopMaIiy, 9iciIa BUTKOB B OOMOTKAX.
Tema 4.3 8
MexaHu4eckue Copneprxkanne yaeOHOr0 MaTepuania
BOJIHBI 1. | Xapakrepuctuku BoiHbI. [lonepeunsie u npomosbHbe BOHEL MHTepdepenmus BoiH. [lonaTre o qudpakimy BOJIH.
JemoncTpanuu: OOpa3oBaHue U pacnpoCTpaHEHHE BOJH. 4
2. | 3BykoBble BoHBL VH(ppa3ByK, yIIbTpa3ByK, THIIEP3BYK, HCIIONB30BAHNE B MEIULIFHE X TEXHHKE.
Jemoncrpamuu: Yacrora xoneOaHWMA U BRICOTA TOHA 3BYKA.
IIpakTHyeckue padoTbl 4
1. | Pacuer ckopocTH H JUTHHBI BOJHBL
Tema 4.4. 8
duexTpomaruutHbie | Conep:kaHue y9eOHOTO MaTepHaa
BOJIHBI 1. | DmekTpoMarHWTHOE TOJIE. DIIEKTPOMArHUTHBIE BOJMHBI. CKOPOCTHh AJIEKTPOMArHUTHBIX BONH. Bubparop ['epria. OTKpBITHIA 4
KosrebaTenbHbIA KOHTYp. M300peTenue paano A.C. [TonoBbmM.
JemoHcTpanuu: VM3nyueHne u IprueM 3IeKTPOMArHUTHBIX BOJH.
2. | Honsrtue o paguocszu. [IpuMeHeHHe 2IEKTPOMArHUTHBIX BOJIH
Jdemoncrpanuu: Pagrocss3p.
IIpakTHyeckue padoThl 4
1. | Pemenne 3a1a4 Ha 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.
2. | Pemenue 3a/1a4 1o TemMe: KoyeOaTeNbHbIH KOHTYD
Pa3gen V. OnTuka
Tema 5.1. 22
CBeToBbBIE BOJIHBI. Coneprxanue yueOHOro MaTepHaia 12
1. | Cger Kak anekTpoMarHuTHas BosHa. CKOPOCTH PaclpoOCTpaHEHUs CBETa. 3aKOHBI OTPAKSHUS U MpeJIOMIIeHUs cBeTa. [lomHoe
otpakenue. JInH3bl. ['Ma3 kak ontnyeckas cucrema. ONTHYECKHE TPUOOPEHI.
JlemoHcTpanuu: 3aKOHBI OTPAKEHUSI ¥ TIPEIIOMIICHHS CBETA. 4
2. | Hucnepcus cBera. HMurepdepenuust cBera. KorepeHTHOCTh CBeTOBBIX Jydeit. Kombiia HbioToHa. IIpumenenue

nHTEphEepeHITHH.
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Jemoncrpanun: [lonydeHne cnekTpa ¢ MOMOLIBIO0 NPU3MBI, HHTEp(EPEHIINS CBETA.
3. | Audpakuus ceera. Audpakumonnas pemerka. [lomspusanus nonepednsx BoiH. [lonspusanus cBera. 2
Jemoncrpanun: ndpakiys cera.
JlaGopaTopHbIe paGoThl
1. | V3mepenue nokasatess MPeIOMIICHHS CTEKIA.
2. | OmnpeneneHrie ONTUYECKOM CHIIBI M (DOKYCHOTO PACCTOSHUSI COOMPAIOIICH JIMH3BI 8
3. | Usyuenue untepdepeHIypm cBeta.
4. | V3mepeHue JUTMHBI CBETOBON BOJIHBL.
Tema 5.2 DiieMeHTHI 4
Teopuu CojeprxaHue yueOHOI0 MaTepuasa
OTHOCUTEJIbHOCTH 1. | 3akoHBI ANEKTPOAVHAMUKY M MPUHIUI OTHOCHUTENBHOCTH. IlocTynaTel Teopuu OTHOCUTENbHOCTH. OCHOBHBIE CIIEICTBUS W3 2 2
MOCTYJIATOB TEOPHH OTHOCHTEIBHOCTH.
IIpakTHyecKue 3aHATHS 2
1. | M3yuenue 3eMeHTOB PEATHBUCTKOM JUHAMUKH.
6
Tema. 5.3 U3ayuenue IIlpaKrgqecKne AT = 4
PH— . nib! m3nydeHnst. VicTouHukw cBeTta. Cul'IeKTpLI 1 CIICKTPAIBHBIN aHAJIN3.
2. | Ixama 31eKTpOMAarHUTHBIX U3Ty4EHHUII.
KoHTpossHast paboTa 1Mo TemMe OnTHKa. 2
Pa3gen VI. DiemMeHTHI KBAaHTOBOI (GH3NKH 32
Tema 6.1. 8
CBeToBBIE KBAHTHI ConepxaHre y4eOHOTo MaTepraia 2
1. | KsanroBas rumoresa [1nanka. 2
IIpakTHyeckue 3aHATHS 6
1. | Pacuer sHepruu nopIyu CBeTa, JUIMHBI BOJIHBL
2. | ®oroaddekt u ero 3akonsl. Dotonbl. KBaHTHI cBeTa. YpaBHeHue porodddekra.
3. XHAMHUYECKOE JIEHCTBUE CBETA.
Tema 6.2. 8
AToMHas ¢pu3nKa CoJiepkaHue yueOHOro Marepuaia 4
1. Pa3BuTHe B3MIII0B HA CTPOCHHE BelecTBa. SAnepHast Monenb aroma. OmbiTel O. Pesepdopna. Mogens atoma Bogopona o H. Bopy. 2
2. [lornomenne u ucmyckaHue cBeta aToMoM. KBaHTOBBIE TeHEpaTOpBI 2
3. KsanroBaHnue sneprum. 2
4. [puHuMI NefcTBUS 1 NCTIONB30BaHKE J1a3epa. 2
JemoncTpanuu: 3nyuenue nasepa.
IIpakTHyeckue padoThI 4
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1. KBanToBaHue sHEprum.
2. JluneltyaThle CIEKTPHI Pa3IMUHBIX BEHIECTB.
Tema 6.3. 16
DU3MKA ATOMHOIO Conepxanue yuebHOr0 Matepuana 10
sapa. DJieMeHTapHbIe 1. Crpoenue aToMHoro sitpa. SnepHsie cuibl. JledeKT Macchl, SHEPrHsl CBSI3H.
4acTuubl. 2. PamroakTBHOCTh. 3aKOH paHOaKTUBHOTO pacmaga. CrocoObl HAOMIONCHUS W PETHCTPAIlMK 3apsDKCHHBIX YacThIl SlaepHbIe
PEaKLUH.
3. | Jlenenwme simep ypana. llenHas simepHas peaknys. S nepHbIi peakTop.
4, HonyquHe PaguoOaKTUBHBIX U30TOIIOB, X IPUMCHCHUC. PaI[I/IoaKTI/IBHI)Ie U3JIYUYCHUA U UX BO3I[CI‘/’ICTBI/IC Ha KUBBIC OPraHU3MBEI.
OneMeHTapHbIE YaCTHULIBI
Jdemoncrpanumn: CUeTYNK HOHUZUPYIOIINX U3ITYYSHHUH.
JlaGopaTropHbie paGoThl 6
1. | VzydeHne METOOB PETHCTPAIAH PATHOAKTHBHBIX W3ITyICHHIL.
Bcero: 285

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIUe 0003HaYeHUS:

1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEITFHOCTH 1O 00pa3Ily, HHCTPYKIIUH WIIH MTOJT PYKOBOJICTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE JIEATEIIbHOCTH, pellieHHe MPOOIeMHBIX 3a/1ay.
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3. VCJIOBUSI PEAJIM3ALIAM PABOYEN ITPOrPAMMBI YYEBHOM
TACIHATITAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJIBLHO-TEXHUYECKOMY 00ecnedyeHuIo

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMMYKS y4eOHOTO KabuHeTa (PU3HKH.
O6opynoBanue yaeOHOro KabuHeTa!

— TI0CaJJ0YHBIC MECTA 110 KOJIMYECTBY 00 YyJAIOIINXCS,

— paboyee MeCTO IMpernoaaBaTes,

— KOMIUIEKT 3aKOHO/IATEJIbHBIX U HOPMATUBHBIX JIOKYMEHTOB,
— KOMIUIEKT y4eOHO-METOINYECKON TOKYMEHTAIUH,

— IEMOHCTPALIMOHHBIN CTOJI,

— y4eOHO-HarIsIHbIE TOCOOUS MO SKOJIOTHH,

TexHuueckue cpeacTBa o6yquI/m:

— KOMITBIOTEP C JIUIIEH3MOHHBIM ITPOrPaMMHBIM 00eCIIeYeHUEM, UMECIOIIIM
BBIXOJ] B c€Th MIHTEpHET;

— MyJIbTUMEINA IPOEKTOD;

— [IPUHTED;

— IIporpaMMHOE 00eCTIIeUCHHE.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
ITepedyenn y4eOHbIX n3aaHuil, UHTEpHET-peCcypcoB, JONOJTHUTEILHOH JIUTEPATypPhbl
OcCHOBHBIC HCTOYHHKH:

1. Msaxumes I'. f., byxoBueB b.b., Corckuii H.H. ®wusmka: yuebnuxk pans 10 ki
o0mIeo0pa3oBar. yUpexJAeHUH ¢ TMPHIOKEHHEM Ha JJIEKTPOHHOM HOCHTENe: 0a30BbIA |
npodmisHbIA ypoBHU — M.: [IpocBemenue, 2018.

2. Msakumes I'. 4., byxosueB b.b.,, Corckuit H.H. ®usmka: yueObnmk mis 11k
o0mieo0pa3oBar. yupexAeHUH ¢ TMPHJIOKEHHEM Ha 3JEKTPOHHOM HOCHUTeNe: 0a30BbIH U
npodunsHBI ypoBHU — M.: [IpocBemenue, 2018.

3. PomvmkeBuu A. II. COopuuk 3amau no ¢usuke mns 10-11 kmacco, mocobue — Juis
o0mieo0pa3oBareabHbIX YueOHbIX 3aBeneHuil.-M.: [lpoda. 2015.

I[OHOJIHHTCJILHLIG HCTOYHUKH:

1. ®wusuka. 10 kmacc: yueO.yist 00meoOpa3oBaT. yUpEKJACHHN W MIK. C YIIyOJ. W3ydeHUeM
¢uzuku: npodui. yposens/ [O. @. Kabapaun, B.A. Opnos, 3. E. DBeHunk u ap.; mox pe.
A. A. Ilunckoro, O.®. Kabapnuna; Poc. akan. wayk, Poc. Akan. oOGpa3zoBanusi, U37-BO
ITpocsemenue -M.: IIpocsemenue, 2009.

2. Kabapgua O.®., OpnoB B.A. DkcnepuMmeHTanbHble 3amanus 1o ¢usmke. 9 -11 xiacc;
yuebHoe rmocobue A ob1eoopazoBaTenbHbIX yupexaenuit. — M.: IIpocsenienne, 2001.

3. Kabapmun O. ©. ®uznka: CripaBoyHble MaTepuanbl. Y4eOHoe mocodre s yJamuxcs. - M.:
ITpocsemenue, 2001.
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HNuTepHeT-pecypcenl:

1.

H~own

No o

®denepanbHblii  LEHTP HWH(POPMAIIMOHHO-00pa30BaTENbHBIX PecypcoB- [DneKTpOHHBIH
pecype]/URLwww. fcior.edu.ru

IToaroroska k EI'D - [Dnekrponnsiii pecypc]/URLwww.college.ru /fizika

Axanemuk. CnoBapu ¥ SHIUKJIONEIHH- [ DIeKTpoHHbIH pecypc]/URLwww. booksgid.com.
I'moGanreka. I'moGanbHast  OMONMOTEKAa  HAYYHBIX  pEeCypcoB -  [DIIEKTpOHHBII
pecypc]/URLwww. globalteka.ru

Snepuas ¢usuka B Marepuere - [Dnexrponnsiii pecype]/URLwww. nuclphys.sinp.msu.ru
Jlyumast yaeOHas nureparypa - [Dnekrponnsiii pecype]/URLwww. st-books.ru

Poccuiickuii  oOpa3zoBaTenbHbId  TOpTan. JlOCTYmHOCTh, KauecTBO, 3(PPEKTHBHOCTHh -
[DnexTponnsiit pecypc]/URLwww. school.edu.ru

O6pazoBatenbHbIe pecypcsl WNurepnera - dusuka - [OnexTpoHHbII

pecypc]/URLwww.aleng.ru


http://www.aleng.ru/
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

TACIHATITAHBI

KOHTpOJIL U OI€HKaA pC3YyJIbTATOB OCBOCHHUA JUCHUIIIMHBI OCYIICCTBIIACTCA MPEIIOaAaBaTCJICM B
mponecce NpoBCACHUA IIPAKTHYCCKUX SaH}ITI/Iﬁ, CaMOCTOATCIIbHBIX pa60T, d TAaKXXC BBIIIOJITHCHUA

O6yanOIHHMHCH HHIWBHUIYAJIbHBIX 3aHaHHﬁ.

OcBoeHue coaep:kaHus y4eOHOM JUCHHIVINHBI «PH3UKa» o0ecnieunBaeT JOCTUKEHHE CTYIeHTaMH
CJIeayIOLIHX pe3yJbTaTOB

DopMbI H METOABI
KOHTPOJISI H OLEHKH
pe3yJIbTAaTOB 00y4eHHsI

Jluunocmmuuix:

YYBCTBO TOPJIOCTH U YBaXEHHs] K HCTOPHM M JIOCTIDKCHHUSIM OTCYECTBEHHOM (M3MUYECKOH HayKH;
(u3MYeCKH rpaMOTHOE MOBEACHHE B NMPO(ECCHOHANBFHON AEATEIBHOCTH M OBITY NPH OOpalieHuH C
npubOpaMu U yCTPOHCTBAMU;

TOTOBHOCTh K MPOAOJDKEHHIO 00pa3oBaHHMs ¥ TOBBINIEHHS KBaIM(HKaUUKM B  H30paHHOM
npodeccroHaNBHO eATeIbHOCTH U 00bEKTHBHOE OCO3HAHKE POJIX (PU3MYECKUX KOMIETEHIIUH B 3TOM;
yYMEHHE MCIOJIb30BaTh JOCTHKEHUsSI COBPEMEHHON (DPU3NUECKON HayKU U (DU3UUECKUX TEXHOJIOTUH AJIs
MOBBIIICHHS COOCTBEHHOTO MHTEJUICKTYaJlbHOTO pa3BUTHS B BBIOpaHHOW MNpogecCHOHATIBHON
JeATEeIIBHOCTH;

YMEHHE CaMOCTOSTENIFHO IO0OBIBaTh HOBBIC A ceOst (pU3NUecKHe 3HAHUS, WCIONB3YsS VIS ITOTO
JOCTYIIHBIC HCTOUHUKH HH(pOpMannmy;

yYMEHHE BBICTPanBaTh KOHCTPYKTHBHBIC B3aNMOOTHOIIICHNUS B KOMaH/I€ 110 PELICHHIO OOIINX 3a1a4;
yYMEHHE YIpaBISATh CBOECH II03HABATEIHHOW JEATENBHOCTHIO, IIPOBOAWUTH CAMOOIICHKY YPOBHSA
COOCTBEHHOT'0 MHTEIUICKTYaJIbHOTO PA3BUTHS;

YcTHbli onpoc
Ornenka
BBITIOJTHEHHS
MPaKTHYECKUX U
1ab0paTOPHBIX
pabot

OueHka
BBITIOJTHEHUS
CaMOCTOSATEIBHOM
paboThI

Memanpedmemmuuix:

UCIIONIb30BaHHUE PA3IMYHBIX BHUAOB MO3HABATEIHLHON AEATEIBHOCTH AJSI peIleHMs (PU3MYECKHX 3aaad,
NPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHMS (HAONIONCHNUS, ONUCAHNS, U3MEPEHHUS, SKCIIEPUMEHTA) LIS
M3Y9ICHUSI PA3IIMYHBIX CTOPOH OKPY KAoIIel 1eHCTBUTENEHOCTH;

UCIIOJIb30BaHHE OCHOBHBIX HHTEIUIEKTYAJIbHBIX OIepalyii: IOCTAaHOBKH 3aJa4d, (OPMYyJIUPOBaHHS
TUIIOTE3, aHalIM3a M CHHTE3a, CPAaBHEHMsA, OOOOIIEHHS, CHUCTEMaTH3alMM, BBISBJIEHHE IPHUYNHHO-
CJIC/ICTBEHHBIX CBsI3el, MOMCKA aHAJIOroB, (DOPMYJIMPOBAaHHE BBIBOJOB JJIsl M3YUSHHs Pa3IMYHBIX
CTOPOH (QHM3MYECKHX OOBEKTOB, SBICHUH M TPOIECCOB, C KOTOPHIMH BO3HHUKAeT HEOOXOIUMOCTh
CTaJIKMBaThCs B MPpOohecCHoHaIbHO cdepe;

YMEHHE TeHepUPOBATh UICH U OTPEAENIATh CPEACTBA, HEOOXOAUMBIE JJIS UX peaslu3alliH;

YMEHHE HCIIOJIb30BaTh Pa3iW4Hble HCTOYHHUKH JAJIS MONTy4eHHUs (U3NUecKod MH(pOopMalnuu, OlEeHUBATh
€€ JJOCTOBEPHOCTb;

yYMEHHE aHAIN3UPOBATh U TIPECTABISATH HHPOPMAINIO B PA3INIHBIX BHIAX;

yMeHHE ITyOJIMYHO NPEACTABISITE PE3YJbTaThl COOCTBEHHOI'O WCCIENOBAaHMS, BECTH JIUCKYCCHH,
JIOCTYITHO ¥l TapMOHHMYHO COYeTast coJiepykaHne B ()OpMBI NpeACTaBIsieMol HH(POPMAIHH;

VYcTHbll onpoc
OueHka
BBITIOJTHEHHS
MPaKTHYECKUX U
1ab0paTOPHBIX
pabor

OreHka
BBITIOJTHEHHS
CaMOCTOSTEILHOM
paboTh

Ilpeomemmnuix:

c(OPMHUPOBAHHOCTH MPEACTABICHNI O POIH U MecTe (PU3UKH B COBPEMEHHOW Hay4YHOW KapTHHE MHPA;
NOHMMaHKe PU3NIECKON CyITHOCTH HAOII0IaeMbIX BO BeesleHHOM siBIIeHMI;

MOHMMaHKe poiu (U3MKH B (GOPMHUPOBAHMM Kpyrozopa M (pyHKIMOHAIBHOM I'PaMOTHOCTH YEJIOBEKa
JUISL peLlIeHNs] TPAKTHUECKHX 3a/1ay;

BJIaJICHUE OCHOBOIIOJIATalONIMMH (U3MYECKUMH TOHATHSAMH, 3aKOHOMEPHOCTSIMH,
TEOPUSIMH; YBEPEHHOE MOJIb30BaHNE (PU3NUECKOIT TEPMHUHOIOTHEH 1 CUMBOJIMKOH;
BJIaJICHUe OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUs, HCIOJb3yeMbIMH B (usuke: HaOnozeHue,
onucaHue, U3MEPEHHUEe, IKCIIEPUMEHT; YMEHUsI 00pabaThiBaTh Pe3ysbTaThl U3MEPEHUI, 0OHAPYKUBATh
3aBUCHMOCTh MEXAY (PU3NYECKUMU BEIHMYHMHAMH, OOBSCHATH IOJYYEHHbIC PE3yJbTaThl M JENaTh
BBIBO/JIbI;

c(hOpMHUPOBAHHOCTh YMEHHS pelIaTh (GU3NIECKUE 3a1a9H;

c(OPMUPOBAHHOCTh YMEHHS MPHUMEHSTh MOJYUYEHHbIC 3HAHHS JUIsl OOBSICHEHUS! YCIOBUH MPOTEKaHHS
(u3MUYECKUX SBJICHUI B IPUPOJIE U JJIsl IPUHATHUS IPAKTHYECKUX PEIICHUH B TOBCEHEBHOM )KU3HHU;
c(hOpMHPOBAHHOCTH COOCTBEHHOM TO3UITUH 1O OTHOIIEHHUIO K (PM3UUECKO MH(DOpMAIH, moryqaeMoit
U3 pa3HbIX HCTOYHUKOB;

oBiajeHne (chopMUPOBAHHOCTD IIPECTABICHUN) TIpaBHIaMH 3alMcH Gpu3ndeckux Gpopmyin penbedHo-
TOYCYHOM crcTeMbl 0003HaueHnH JI. Bpaiins (Juist cirensix u c1aboBUIASANIX 00yJIarOIIUXCS).

3aKOHaMHu U

YcTHbll onpoc
OneHka
BBITIOJTHEHUS
MPAaKTHYECKUX U
mab0paTOPHBIX
pabor

Orenka
BBITTOJTHEHHS
CaMOCTOSTEIILHON
paboTsl

OneHka UTOroBOro
KOHTPOJIS
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c(OPMHUPOBAHHOCTh CHCTEMBI 3HAHWN 00 OOMMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
TPECTaBJICHUH O AeHCTBUH BO BeeneHHON (U3NIECKNX 3aKOHOB, OTKPBITHIX B 3MHBIX YCIIOBHSAX;
c(OpPMUPOBAHHOCTh YMEHUS HCCIIEJ0BaTh M aHAIN3UPOBATH PA3HOOOpa3HbIE (hPU3MUECKHUE SIBICHUS H
CBOWCTBAa OOBEKTOB, OOBACHATH MPHHIUIBI PAa0OTHl M XapaKTEPUCTUKH NPHOOPOB M YCTPOWCTB,
OOBACHATH CBA3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C T€O(PHU3NIECCKIMU SIBICHUSIMH;

BIaJICHUEC YMEHHWSMH BBIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX (HH3HIECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX IKCIEPHUMEHTATIBHBIMH CPEACTBAMH, (HOPMYIUpYS LIETb
UCCIIEIOBaHHUS;

BJIaJIcHUEe METOJaMU CaMOCTOSITEIFHOTO IUIAHMPOBAHMS M TPOBEACHHS (PU3MYECKUX SKCHEPHMEHTOB,
ONMUCaHWs W aHaJu3a IOJYYEHHOH H3MepUTeNbHOH HMH(GOPMALMH, OIpENeNICHHsI JIOCTOBEPHOCTH
MOJY4E€HHOTO pe3ynbTaTa;

c(OpPMUPOBAHHOCTh YMEHHH NPOTHO3MPOBATh, aHAIN3UPOBATH M OLIEHUBATH ITOCIEICTBHS OBITOBOH M
MPOU3BOJICTBEHHOH [NESTENIbHOCTH YEeJIOBEKa, CBSI3aHHON C (DM3MUECKMMHU TPOLECCaMHU, C MO3UIHHA
9KOJIOTHYECKON 0€30MTacHOCTH.




