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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJbHON YYEBHOM JUCHUILIVNHBI OY/]I.11 ®PU3UKA

1.1. MecTo0 IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH 00Opa3oBaTebHOMH
NpPOrpamMMmbl:

Peanuzanus oOmieoOpazoBarensHoi yueOHOM aucnumumHbl (mamee — OVY /)
OVJ.11 ®wusuka ocymecTBIsI€TCS B MpeAenax o0pa30BaTeIbHONW MPOrPaMMBI
cpenHero  mpo(ecCHOHANBHOTO  O0pa3oBaHHUA - MPOTPaMMbl  MOATOTOBKH
CIEIUAIIMCTOB CPeTHEro 3BeHa 1o criennaibHoCTH 13.02.07 DnexkrpocHadxkenue (1o
orpacisiM) B coorBerctBUM ¢ @DI'OC cpennero oOmero o0pa3oBaHMs,
YTBEPKJIEHHOTO Mpuka3zoM MunoopHayku PO ot 17.05.2012 Ne413,0I'0OC CIIO no
cnermanbHoctu  13.02.07 DnextpocHabxkeHue (MO0 OTpacisiM), YTBEP>KIECHHOTO
npukazom ot 14 pgexabps 2017 roma Nel216 u mnpumepHOW mporpaMMon
o0mieo0pa3oBareabHON yueOHOW TUCHUIUINHBI «PU3KKa» Ui NMPOQPEeCCHOHATbHbBIX
oOpasoBaTenbHbIX opranu3anuii (aBrop B.®. JImutpuesna, 2019).

1.2Pe3yabTaThl OCBOEHUSA 00111€00pa30BaTEIbHOI YU4eOHOM THCIUNIMHBI
1.2.1 JIuyHOCTHBIE Ppe3yJIbTAThl OCBOEHUSI 0011e00pa3oBaTENbHOI

Y4eOHOM TUCHMILIMHBI

PaGouas nporpamma OV /.11 dusuka HanpaBiieHa Ha CO3/IaHUE YCIOBHUM JIJIs
JTOCTIDKCHHSI OOYYAIOIIMMHUCS CIACAYIOMNUX JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS
oOpazoBaTenbHOM TporpamMmbl B cooTBeTcTBUU ¢ PI'OC COO:

- HaBBIKM COTPYIHUYECTBA CO CBEPCTHHKAMH, JACTHMHU MIIAJIIIETO BO3PACTa,
B3pOCIBIMU B oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
WCCIIEIOBATEILCKON, TPOCKTHOU 1 APYTHX BHUJIAX JCSITCIBHOCTH;

- TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE caMO00pa30BaHUIO,
Ha TMPOTSHKEHUM BCEM KU3HU;, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHHIO KaK YCJIOBHIO YCHEITHOM MpoQecCHOHATbHOW M OOIIeCTBEHHOM
NeSTeTLHOCTH.

JIM4HOCTHBIE  PE3yJbTaThl OCBOCHUS 00pa30BaTEIbHOW MPOrpaMMbl B
cootBeTcTBHH ¢ PI'OC COO packpbIBatOTCs B CAEAYIOUIUX PE3yJIbTaTaX OCBOCHUS
JAHHOM TUCIIUTUTAHBI:

— YYBCTBO FOPJIOCTH M YBKEHUS K HICTOPUU U JIOCTHKEHUSIM OTEUECTBEHHOU
bu3ndeckoil Hayku; (U3UYECKH TPaAMOTHOE IOBEACHHE B MPOQECCHOHAIBHON
JEATEeILHOCTH U OBITY TIpH OOpaIieHuu ¢ MpUOOpaMH U YCTPOHCTBAMH;

— TOTOBHOCTH K MPOJOHKCHUIO 00pa30BaHUs M MOBBIINICHHUS KBATH(PUKAITUNA
B M30paHHON MPOo(eCCUOHATBHOU ACSITEIBHOCTH U OOBEKTUBHOE OCO3HAHHE POJIU
(bU3UYECKUX KOMIICTSHIINI B 3TOM;

— YMEHHE HCTOJB30BaTh JOCTHKEHUS COBPEMEHHON (DU3UYECKON HAYKU U
(GU3MYECKUX TEXHOJIOTHM JJIi TOBBIMICHUS COOCTBEHHOTO WHTEUICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCruoHaTbHOM eATeTbHOCTH,

— YMEHHE CaMOCTOSATENILHO JOOBIBATh HOBBIE /ISl ce0s (hU3MUecKre 3HaAHUS,
UCIIOJIB3YSI JIJISl TOTO IOCTYITHBIE NCTOYHUKU MH(GOPMAIIHH;



— YMEHHE BbICTpAUBaTh KOHCTPYKTHUBHbBIE B3aUMOOTHOIIIEHUSI B KOMAH/IE 110
pelieHuto o0IuX 3a/1a4;

— yMEHHE YNpaBJsATh CBOCH MO3HABATEIBHON JEATEIBHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOT'O Pa3BUTHSI.

1.2.2 MeTtanpeaMeTHble Pe3yJbTAThl OCBOEHHS 00111e00pa30BaTEeILHOM

yueOHOH TUCIUNIMHBI

Pabouas nporpamma OV /.11 ®dusuka HanpapiieHa HA CO3IaHUE YCIOBUH ISt
JOCTHKEHHS 00YJarOIIUMHUCS CIETYIOIINUX METAIIPEIMETHBIX PE3yIbTaTOB OCBOCHUS
oOpazoBarensHOM mporpaMmbl B cooTBeTcTBUU ¢ DI'OC COO:

- TOTOBHOCTB U CLIOCOOHOCTH K CAaMOCTOSITENTbHON HH(OPMAIITMOHHO-TI03HABATEIbHOM
JIESITEIbHOCTH, BJIaJICHUE HaBBIKAMH TOJYYEHHUS HEO0OXOIuMOW HHQOpMAIMH M3
ClIOBapeil pa3HBIX THUIIOB, YMEHHE OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHopMaIuU, KPUTHYECKH OICHUBATh U MHTEPIPETUPOBATH HUH(POPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

- YMEHHE HCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
texHosoruii (nmanee - WUKT) B pemieHUM KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/Jad C COOJIOJeHHEM TpeOOBaHUI SProOHOMUKH, TEXHUKU
0€3011aCHOCTH, TUTUEHBI, pecypcocOepeKeHus, IPABOBBIX U ATUUECKUX HOPM, HOPM
nH(OPMAITMOHHON 6€3011aCHOCTH.

MeTtanpeameTHbie pe3yabTaThl OCBOCHHSI 00pa30BAaTENBHOM MPOTpamMMbl B
cootBeTcTBHM ¢ PI'OC COO packpbIBalOTCA B CIEAYIOMIUX PE3YJIbTATaAX OCBOCHUS
TaHHOW JUCIUTIITUHBL:

—  HCIOJB30BaHHE PA3TUYHBIX BHUJOB MO3HABATEIHHOW JEATEILHOCTH IS
pemieHuss (U3MYECKUX 3ajady, NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOmro/ieHus, ONUCAHUS, U3MEPEHUS, PKCIIEPUMEHTA) ISl U3YUYCHUS Pa3TuYHBIX
CTOPOH OKPYKaIOIIEH JEUCTBUTEIBHOCTH;

—  HCIIOJIb30BAHWE OCHOBHBIX HMHTEJUICKTYaJIbHBIX OMEPAINiA: TMOCTAHOBKH
3amaun, (HOpMyIMpOBaHUS TUIIOTE3, aHAM3a U CHUHTE3a, CpaBHEHHUs, 000O0IIeHuUS,
CHCTEMAaTH3alll1, BBISIBICHUS TPUUUHHO-CIEICTBEHHBIX CBS3€H, MONUCKA aHAJIOTOB,
dbopMynupoBaHHUS BBIBOAOB JJS HW3YYCHHUS PA3IUYHBIX CTOPOH (DU3HUECKUX
OOBEKTOB, SBIEHUH M TMPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodecCuoHaIbHOU cdepe;

— yMEHHUE TeHepUPOBATh UJICU U OTIPEACIISATH CPEACTBA, HEOOXOAMMBIE JIJIS UX
pealin3aiuy;

— yMEHHE UCIOJIB30BaTh PA3IUNUYHbIC HCTOUYHUKHU JJIS TOTY4eHUS (PU3HUYECKOM
uH(pOpMaInK, OLIEHUBATh €€ JOCTOBEPHOCTH;

— YMEHHE aHAJU3UPOBATh U TIPEICTABIATH HH(OPMAITUIO B PA3IMUHBIX BUJAX;

- yMEHHE MyOJIMYHO TMPEACTABIATh PE3YyIbTaThl COOCTBEHHOIO
WCCJICIOBAHMSI, BECTH TUCKYCCHH, TOCTYITHO M TAPMOHUYHO COYETasi COep KaHue U
dbopMmbl TpeICcTaBIsSIEMON HH(DOPMALUH.



1.2.3 IlpenmeTHble pe3yJbTaThl OCBOeHUSI 001Ie00pa3oBaTeNbHOI
Y4eOHO# TUCHMILTHHBI
PaGouas mporpamma OVY][.11 ®usuka HampaBieHa JOCTH)KEHHE
OOYYaIOIIMMUCS CIIEAYIOMINX MPEIMETHBIX PE3YJbTATOB OCBOCHUS JUCUUILIUHBI B
cootBercTBHM ¢ PI'OC COO:

- cOpMHUPOBAHHOCTH MPEACTABICHUI O POJIU U MecTe (PU3UKU B COBPEMEHHOM
HAy4YHOM KapTHHE MHpA; MOHUMAaHHE (PU3MUECKOW CYIIHOCTH HAOJIOJAeMBIX BO
Bcenennolt sBneHuii; moHuMaHue ponu QUMK B (GOPMHUPOBAHWU KPyrozopa H
(GYHKIIMOHATBFHOW TPaMOTHOCTH Y€JIOBEKa VISl PEIICHUS TPAKTUYECKUX 33/1aY;

- BJIAJICHHE OCHOBOTIOJIATAIOIIIUMU bu3nIecCKUMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSMHU; YBEPEHHOE MOJIb30BaHKE (HU3HUECKOI
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMH METOAAMH HAYyYHOTO MO3HAHUs, UCIOJIb3yEMbIMH B
¢uzuke: HAOIIOAEHNE, ONIMCAHNE, U3MEPEHHE, SIKCIIEPUMEHT; YMEHUsI 00padaThIBaTh
pe3ynbTaThl HM3MEpeHu#, OOHApPYKHBATh 3aBUCUMOCTh MEXIY (GU3MUYECKUMU
BEJTUYMHAMU, OOBSICHATD MOJYYCHHBIE PE3YJIbTAThI U JEJIaTh BHIBOIBI;

-c()OpMHUPOBAHHOCTH YMEHHUSA peliaTh GU3NUECKUE 3a71a4u;

-c()OPMHUPOBAHHOCTH YMEHUS IPUMEHSTD MOJIYYCHHBIC 3HAHUS JIJ1s1 OO BSICHEHUS
YCIIOBUM TPOTEKaHUS (PU3UYECKUX SBJICHUW B TMPUPOJIE W JUIsl TPUHSTHS
MPAKTUYECKUX PEIICHUM B IOBCEAHEBHOW KU3HU;

-c()OPMUPOBAHHOCTh COOCTBEHHOM MO3UIIUU IO OTHONIICHUIO K (DU3UUYECKOU
uH(pOopMaIuu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

[enu 001eoOpa3oBaTesibHON Y4E€OHOW TUCIMILIMHBI — TPEOOBAHUS K PE3yJIbTaTaM
OCBOEHUS 00111e00pa3oBaTEILHON YUeOHOM TUCIIUTLINHBI
Conepxanue paboueit mnporpammbl OV]I.11 ®uszuka HampaBlIeHO Ha

JOCTHXKEHUE CIIENYIOIIMX LeJIeH:

- OCBOEHHUE 3HAaHMM O (QyHIAMEHTAIBHBIX (PU3NUYECKUX 3aKOHAX W MPHUHIIUMAX,
JeXKAIUX B OCHOBE COBPEMEHHOM (PU3MYECKON KapTHHBI MUpa; HauboJiee BaXKHBIX
OTKPBITUSAX B 00J1aCTH (PU3HMKH, OKA3ABIIUX OMPEEIAIONIee BIUSHUE HAa PAa3BUTHE
TEXHUKH ¥ TEXHOJIOTUH; METO/IaX HAYYHOT'O MTO3HAHUS TTPUPOJIBI;

- OBJIQJICHUE YMEHUSAMH MPOBOJAUTH HAOIIOAEHUS, TNIAHUPOBATH U BBIOIHATH
HKCIIEPUMEHTHI, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJIEIIU, IPUMEHATh MOJyYCHHbIE
3HaHMS MO (U3UKe sl OOBSCHEHUS Pa3HOOOpa3HBbIX (U3MYECKUX SBICHUNA U
CBOMCTB BEILIECTB; MPAKTUYECKU HCMOJIb30BaTh (PU3NUYECKUE 3HAHMS; OLECHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOH HHPOpMAIINH;

- pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM B TMpoliecce NPHOOpPETEeHHUsS 3HAHUKH W yYMEHHH 10 (HU3UKE C
UCIIOJIb30BAaHUEM  Pa3jMYHbIX HCTOYHMKOB HWH(GOpPMAllMd U  COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOJIOTHI;

- BOCIUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TMO3HAHMS 3aKOHOB MPHUPOJIBI,
UCIIOJIb30BAaHUSL JIOCTMKEHUM (U3MKKM Ha OJaro pa3BUTUS  YEJIOBEUECKOU
UMBUIIM3ALMKY; HEOOXOJAMMOCTH COTPYJHUYECTBA B MPOIECCE COBMECTHOTO



BBITIOJTHEHUS 3aJ1a4, YBAXXKUTEILHOI'O OTHONIEHUS K MHEHHUIO OIIOHEHTA MpHU
OOCYXXJIEeHUM TpOOJIeM €CTECTBEHHO-HAYyYHOTO COJEp)KaHMs; TOTOBHOCTH K
MOPAJIbHO-3TUYECKOW OIICHKE HCIOJb30BaHUSI HAYYHBIX JOCTHXKEHUMN, UYyBCTBA
OTBETCTBEHHOCTH 3a 3alIUTYy OKPYKAIOIIEH Cpe/ibl;

- HUCIOJIb30BaHWE TNPUOOPETEHHBIX 3HAHUW M yMEHUW I pelieHus
MPaKTUYECKUX 3aJady IOBCEIHEBHOM JKM3HH, o0ecreyeHusi 0e30macHOCTU
COOCTBEHHOM JKM3HHU, pAlMOHAIBHOIO  MPHUPOAOIOIB30BAHUA U  OXPaHbI
OKpY’Karolenl cpefibl 1 BO3MOXKHOCTh NMPUMEHEHUSI 3HAHUW MPU PEIICHUU 3a/aad,
BO3HUKAIOIIUX B MOCIEAYIONIEH MPOPECCUOHAIBHON JIEATEIIbHOCTH.

1.3 llpo¢uabHas cocTaBIaAONAsA (HANPABJIEHHOCTDb) 00111€00pa3oBaTeIbHOI
y4eOHOM JUCHMIIUHbBI

[TpodumibHON cocTaBsIONIEH SBISETCS pa3ien «IIEKTPOJAUHAMHUKAY», TaK Kak

CIICLIMAJIbHOCTh 13.02.07 DnektpocHabxkeHue (IO OTpacisAM) CBsi3aHa C
ANEKTPOTEXHUKOU U SJIEKTPOHUKOM.

[IpodunbHOE M3ydyeHue obieodpasoBaTeapHOl yueOHo#M auctuminabel OY .11
®duzrka  oOecrieurBaeTCS  BBIMOJHEHHWEM  3aJaHUN  OOy4alolUMHCS 10
CaMOCTOSITENIbHOM ~ paboTe  MOAOOpaHHBIX  MPENoJaBaTeleM C  y4eToM
npoecCHOHANBHON JeATEeIbHOCTH, BBIMOJTHEHUEM WHIUBUIYAIbHBIX MPOEKTOB, a

TaKXKe CAaMOCTOSTEIIEHOTO U3yUEHHSI JOTIOHUTEIHLHOTO TPO(HECCHOHATLHO 3HAYUMOTO
MaTepHana.



2. CTpyKTypa M coaepxanne 001eo0pa3oBaTe/ibHON Y4eOHO JTUCHUILIHHBI

2.1 O0bem 001eo0pa3oBaTe/IbHOM Y4eOHOM NTUCHMILIMHBI U BUABI Y4eOHOM

padoThI

Bun yueOHoit padoThl Odnem
4acoB

O06beM 00pa3oBaTe/IbHOI MPOrpPaMMBbl YUeOHOH TUCHHIJIMHBLI | 159
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 126
n1abopaTopHbIe pabOTHI (eciu npedyCMoOmpeHo) 22
MPAKTUYECKUE 3aHATHUS -
KypcoBasi paboTa (IIPOEKT) (eciu npedycmMompero 0
cneyuaibHocmetl) i
KOHTpOJIbHAs paboTa (eciiu npedycmompeHo) -
CamocrosiTenbHas paboTa -
IIpome:kyTouHasi aTTecTanus 11
— KOMIUICKCHBIH 9K3aMeH (acCTpOHOMUS U (pH3HKa)
B TOM YHCJIE:
CEMHHAPCKOE 3aHATHE -
KOHCYJIbTalluu 1
camMoCTOsITeNIbHAs padoTa Mo MOATOTOBKE K dK3aMeHY 9

9K3aMCH




2.2. TemaTuyecKkMid IUIAH M COAepPKaAHUE 001Ie00Pa30BaTEILHOM Y4eOHO TUCHUILINHBI DU3NKA

Conep:kanue y4ye0OHOro MaTepuaJa, J1ad0paTopHblie U

O0BbeM yacoB

Koxa-Bo
No HaumenoBanue NpaKTHYecKue padoThl, CAMOCTOATEIbLHAS padoTa HA msydenme | o0 3ananue Ha
HeJ/leJI | pa3aesioB U TeM o0yuaromuxcs, GopMbl OPraHU3aLUHU 1eSITeJbHOCTH pasneua, AOM
o0y4yalomuxcs TeMblI YpOxK
1 2 3 4 5 6
BBenenue 6
1 Coaepixanue yueOHOro MaTepuasa
QDu3zuka - HayKa 0 npupooe
®duznka — pyHIaMEHTAIbHAS HayKa O MPUPOJIC.
EcrecTBeHHOHaY4HbI METOJ IO3HAHMSA, €ro BO3MOXKHOCTH U
TPaHHIBl TPUMEHUMOCTH. OKCHEPUMEHT W TEOpHs B IpoIecce
MO3HAHMS NPUPOABl. MojenupoBaHue (PU3NYECKUX SIBICHHA H 212 “1p 4;L6’ 8-9
nporeccoB. Poib skcriepuMeHTa U TEOpHUH B IpoIecce MO3HAHUS [1]
npupoasl. dusznyeckre 3akoHbBL. ['paHUIBl  TPUMEHUMOCTH
BBenenue ¢buzmveckux 3akoHOB. [loHsTHE O (U3MYECKOW KapTHHE MHpA. 6
3HayeHne ¢u3uku 1npu  ocBoeHun npodeccuit  CIIO wu
cneruanbHoctei CI10.
1 QDu3uueckue geUYUURbL U UX U3MEPEHUS
Ousnueckas BenmuuuHA. [lorpemrHOCTH W3MepeHHui (pru3myecKux 2/4 ctp 6-8 [1]
BeIMYMH. MeXyHapoIHas CUCTEMA €MHHUIL
1 WHCTpYKTaX MO TEXHUKE OE30TAaCHOCTH. Odopmrenne
Jlabopamopnan paboma 1 2/6 oraera
OmnpeneneHne TNIOTHOCTH BEIIECTBA
Pa3gen 1. Mexanuka 24
2 Tema 1.1 Coaeprxanue yueOHOro MaTepuaJa
Kunemarnka OcHoeHble nOHAMUA KUHEMAMUKU
8 2/8 rmasa 1 [1]

Mexanunueckoe asuxenue. Ilepememenue. Ilyts. CkopocTb.
Yckopenue. Tpaekropus




JleMoHcTpanuu. 3aBUCUMOCTh TPAGKTOPUU OT BHIOOPA CUCTEMBbI
oTcuera. Busibl MEXaHMYECKOTO JIBUKCHUSI.

Kunemamuka npamonuneiinozo 06uicenus
PaBHOMEpHOE IIpAMONIMHEMHOE JBH)KEHHME. PaBHOmEpeMeHHOE
IPSIMOJIMHEMHOE ABH)KCHHUE.

2/10

rinasa 1 [1]

Kunemamuka épawiamensrozo 08uiicenus
PaBHOMepHOE ABMKEHHE MO OKpYX)HOCTH. CBOOOIHOE MaJieHuE.
JIBroxenue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

2/12

rnasa 1 [1]

Pewenue 3a0au na Kunemamuky

2/14

Io 3amucy, [2]

Tema 1.2
3aKOHBI MEXAaHHUKHU
HrroTroHna

Conep:xanue yueOHOro MaTepuasa

3akonwvt mexanuku Hotomona

Cuna. Macca. Ilepsbiii 3akon Hetorona. Bropoii 3akon HeroToHa.
OCHOBHOW 3aKOH KJIACCHYECKOW JMHAMUKU. TpeTuil 3aKoH
Hprotona.

JeMoHcTpanum. 3aBUCUMOCTb YCKOPEHUSI T€Ia OT €r0 MacChl U CUJIbI,
nevictBytoried  Ha Tenmo.  Criokenue  cwil.  PaBeHCTBO M
MPOTUBOMONOKHOCTh ~ HAmpaBlIeHUs  CUJI  JCWCTBHS U
MPOTUBOJICUCTBUA. 3aBUCUMOCTh  CHJIBI  YIOPYrOCTH  OT
nedopmanuu. CUiibl TpEeHUS.

2/16

rinasa 2 [1]

Mexanuueckue cunst 6 npupooe. 3aKOH 6CEMUPHO20 MAZOMEHUA
3aKkoH BCeMUpPHOro TaroreHus. ['paBuranmonHoe mnoie. Cuna
TsokecT. Bec. Crioco6b! n3Mepenus macchl Tesl. CUlbl B MEXaHUKE.

2/18

rinasa 2 [1]

Pewenue 3a0au na ocnognoe YypaeHeHue OUHAMUKU

2/20

Io 3ammcy, [2]

Tema 1.3
3aKOHBI COXpaHEHMs B
MeXaHUKe

Conep:xanue yueOHOro MaTepuasa
Hmnynovc cunvl. 3aKkon coxpanenus umnyivca
Hmmynbe. 3akoH COXpaHEeHUs UMITYNIbCa. PeakTHBHOE BUKEHHE.

2122

rinasa 3 [1]

Paooma u mownocmos 6 mMexanHuueckux a61eHUAX
PaGora cunel. Pabora noreHIMaIbHbIX CUI. MOIIHOCTb.

2/24

rmasa 3 [1]

Mexanuueckasn IHepcui. 3akon COXPAHeHUus Inepzuu

2126

rmasa 3 [1]

10



Oneprust. Kunermueckas sHeprus. lloTeHumanbHas 3Heprus.
3aKOH COXpaHEHUsI MEXaHUUYeCKO# sHepruu. [IpumMenenne 3akoHOB
COXPaHEHHS.

Pewernue 3a0au na 3axomnl COXpAaHenun

2/28

Ilo 3anucw, [2]

Tema 1.4
Cratuka

Conep:xanue yueOHOro MaTepuaJia
Cratuka. Pemienue 3a1a4 Ha CTaTUKY

2/30

Ilo 3amucu

Pazgen 2. OcHOBBI MOJI

eKYJSAPHOH (PM3MKHM U TEPMOAUHAMHUKH

30

Tema 2.1
OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TeOpuu

Coaep:xanue yueOHOro MaTepuaJia
OcHo6bl MONEKYNAPHO-KUHemuueckou meopuu. Uoeanvnoiil 2a3
OCHOBHBIE TOJIO)KEHUS MOJIEKYJIAPHO-KHHETUYECKOH TEOpUH.
Pasmepsl 1 Macca MOJEKYJI MU aTOMOB. bpOYHOBCKOE NIBHKCHHE.
Huddysus. Cubl u SHeprus MEKMOJIEKYIISIPHOTO
B3aumojeiicTBus. CTpoeHue razoo0pas3HbIX, KUAKUX U TBEPIBIX
Tesn. CKOpoCTH JIBUXKEHUS MOJIEKYIN M UX u3Mepenue. VneanbHblit
ra3. JlaBnenue ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOM TeopuM ra3oB. Temmeparypa U €€ H3MEpPEHHE.
TepMonnHaMuyeckas 1IKaza TeMIEepaTypbl. Y paBHEHHE COCTOSIHUS
UJEeAIBHOTO Ta3a. MossipHast ra30Basi IOCTOSTHHAS.
JemoHcTpanuu. J[BrxeHne 6poyHOBCKUX yacTull. Jduddysus.

TI'azoevie 3aKkonwl

['a3oBble  3aKkOHBI.  AOCONIIOTHBI  HyJb  TEMIEpPATypHl.
JemoHcTpanuu. l3MeHeHnue paBieHus rasa C W3MEHEHUEM
TeMIIepaTypbl TPU TOCTOSSHHOM oObeme. M3orepmuueckuii u
1300apHBII TPOIECCHI.

Pewenue 3a0au no zazoevim npovyeccam

2/32

rinasa 4 [1]

2/34

rinasa 4 [1]

2/36

To 3anucy, [2]

Tema 2.2
OCHOBBI
TEPMOTUTHAMUKHU

Conep:kanue y4e0OHOro MaTepuaa
Buympennsaa 3snepeua. Pabooma caza. Ilepeoe Hnauano

mMepmMOoOUHAMUKU.

10

2/38

rnasa 5 [1]

11



OcHOBHBIE TIOHATHA W ONpeAcieHus. BHyTpeHHss »Heprus
cucteMbl. BHyTpeHHsss »Heprus wujeainbHoro rasza. Pabora u
TEIUIOTa KaK (popMbl iepesaun SHepruu. TemIoeMKocTb. Y ienbHas
TEIJIOEMKOCTb. [IepBoe Hayano TepMOIMHAMUKU.

HU3menenue eHympenHeil IHepeUU nymem menjaoo0dmena,
coeepuienus padomol

AnuabaTtHeiii ipouece. TermmooOMeH. Buasl Termooomena. OnbiT
Jxoynsa-Jlenna

JdemoHncTpaumuu. lV3MeHeHUE BHYTPEHHEHM OJHEpPruu TeNl IIpU
COBEpIIEHUH PabOTHI.

Tennosvie npoueccvl, ux ¢hopmynsl. Ypasnenue menynio6o2o
oananca
YpaBHeHHE TEIJIOBOro OanaHca. Bropoe Hayaio TepMOIMHAMUKH.

Tennoevie oguzamenu

TemnoBele aBurarenu. [IpuHIMN OEHCTBUSA TEIUIOBOW MAIIMHBI.
KIIJl temmoBoro nBuratens. XoJIOAWIbHBbIE MamuHbL. OxpaHa
npuposl. Jemoncrpanuu. Mojaenu TEnaoBbIX ABUTATEIICH.

Pewenue 3a0au na ypaeHenue menjioeozo oananca

2/40

rimasa 5 [1]

2142

rinasa 5 [1]

2/44

rimasa 5 [1]

2146

Ilo 3ammcw,

[2]

10

10

Tema 2.3

ArperartHble
cOCTOsSIHUSL M (ha3oBbIE
IIePEX OBl

Conep:xanue yueOHOro MaTepuaJa
Ilapooopazoeanue. Ceoiicmea napos. Bnarxicnocmo 6030yxa, ee
3HaueHue

CgoiictBa mapoB. Wcnapenue u koujeHcarus. HacwleHHBIN
map U ero cBoicTBa. AOCOMIOTHAS M OTHOCUTENIbHAS BIAXKHOCTD
Bo3ayxa. Touka pocbl. Kumenwe. 3aBUCHMOCTbH TeMIeEpaTypbl
KUINIEHUs1 OT AaBieHusi. [leperperslili map U ero UCHoJib30BaHUE B
TEXHUKE.

HMemoncTpaunuun. Kunenue BoJbl IpH MOHMKEHHOM JTaBJICHHH.
[lcuxpomerp u rurpomeTp.

Jlabopamopuasa paooma 2
Onpedenenue enarxcnocmu 6030yxa

14

2/48

rinasa 6 [1]

2/50

Odopmienne
oT4eTa

12



11 Cesoiicmea ycuokocmeii rinasa 7 [1]
CBolicTBa XUAKOCTEH. XapaKTEPUCTUKA YKUAKOTO COCTOSIHUS
BemiecTBa.  [lOBEpXHOCTHBIM  CIOM  KUAKOCTU.  DHEPrus
IIOBEPXHOCTHOTO CJI05. SIBJIEHUS HAa TPAHUILIE XKUJKOCTHU C TBEPIbIM 2/52
tenoM. Kanusuisipasle siBIIeHUS.
JdemoHcTpaumMu. SBJICHUS TTOBEPXHOCTHOIO HATSKEHHUS U
CMA4YMBaHUS.
11 Ceoiicmea meepovix men
CBoiicTBa TBEpABIX TeJ. XapaKTEPUCTUKA TBEPAOIO COCTOSHUSA
BellecTBa. YIPyrue CBOWMCTBA TBEpAbIX Tel. 3akoH ['yka.
. 2/54 riasa 8 [1]
MexaHuyeckue CBOMCTBA TBEPBIX TEJ.
JdemMoHcTpanuu. Kpucramisl, amopQHbIe BEILIECTBA,
KUJIKOKPUCTAJUIMYECKHE Tea.
11 Tennoeoe pacuiupenue men
TennoBoe pacimmpeHue TBEpAbIX Ted U kujakocrel. [Ipumenenue 2/56 rinasa 8 [1]
TEIJIOBOT'O PACIIUPEHHUS
12 Jlabopamopnas paboma 3
. Odopmienne
Onpeodenenue  KoIpuuuenma  nuHeNHO020  pacuwiupeHus 2/58 oTaeTa
eewjecmea
12 Ilnagnenue. Cyonumauus. Auacpamma  pasnosecnvlx
cocmosHuil 2/60 rinasa 8 [1]
[iaBnenue n KpUCTAIUIN3ALIMSL.
Pa3nen 3. DiaekTpoamHaMuKa 39
13 Tema 3.1 Coaepixanue yueOHOro MaTepuasia
OnexkTpudeckoe none | Anekmpuueckoe none. Hanpaxncennocmso. Ilomenyuan.
OJIEKTpAYECKHUE 3apsiibl. 3aKOH COXpaHEHUs 3apsia. 3aKkoH
Kynona. Dnexrpuueckoe nosue. HanpsykeHHOCTb 3JEKTPUUECKOTO 8 2162 rasa 9 [1]

nons. [Ipunnun cynepnosunuu nosei. [lorenuman. PasHocTh
MOTEHIMATIOB. DKBUIIOTEHI[MAIbHbBIE TOBEPXHOCTH. CBS3b MEXKIY
HaNpPsHKEHHOCTBIO M PAa3HOCTHIO TMOTEHIIMATIOB AJIEKTPUYECKOTO
T1OJIS1.

13



13

13

14

JlemoncTpaumnu. BzauMoaencTBue 3apsipKeHHBIX TEl.

Paboma rnekmpuueckozo nona no nepemeuieHuro 3apaoa.
IIpo6ooHuKu u OuzneKmpuKu 6 31eKmpuiecKom noe

PabGora cun »snexTpocTaTHueckoro mois. JUdIeKTpUKU B
anekTpuyeckoMm noie. [longpuzanus ausnextpuxos. ITpoBoaHuKH
B 3JIEKTPUYECKOM TIOJIE.

JdemoncTpanuu. IIpoBOJZHMKM B DJIEKTPUYECKOM  IIOJIE.
JlnsnexkTpuku B 3nekTpudeckoM nojue. KongeHncatopsl

Onekmpoemkocms npoeoonuka. Konoencamopuol
Kongencaropsr. Bunbel  KOHAEHCATOPOB. Coenunenue
KOH/ICHCAaTOPOB B 0aTapero. DHEPTus 3apsHKEHHOT0 KOHIGHCATOpa.
DHeprus EKTPUIECKOro MOJIs.
JemoncTpanuun. KoHaeHncaTopsl

Pewenue 3a0au no meme «3nel<mpuqea<0e nonue»

2/64

rinasa 9 [1]

2/66

rinasa 9 [1]

2/68

IToBTOpEHUE
KOHCIIEKTa [2]

14

15

15

Tema 3.2
3aKOHEI
TOKa

IMOCTOAHHOI'O

Conep:xanue yueOHOro MaTepuaia
dnekmpuueckas  uyenv.  Benuuunwi,  xapaxkmepu3syoujue
INEKMPUYECKyto yens

YcnoBus, He0OX0IUMBIE ISl BOSHUKHOBEHUS U TOJICPKAHUS
aneKTpudeckoro Toka. Cuiia Toka u TNIOTHOCTh TOKA. 3aBUCUMOCTh
QJICKTPHUYCCKOI'0 COIMPOTHUBJICHUA OT MaTCpUalia, JJIMHBI U IJIOMAan
MOTIEPEYHOT0 CeueHus MIPOBOJHMKA. 3aBUCHMOCTh
QJICKTPHUICCKOI0 COMPOTUBJIICHUA ITPOBOAHHUKOB OT TCMIICPATYPHI.

Coedunenue npoeoonukos. 3axkouvt Oma. Coedunenue
UCMOYHUKO8 )JIEKMPUYECKOUl IHEPZUL

3akon Oma miisa yuactka 1enu 6e3 DJ[C. DnekTpoaBuKyIas cuiia
MCTOYHUKA TOKa. 3akoH OMa IS TTOJIHOM IeTIH.

CoenuHenne MIPOBOTHUKOB. CoenuHeHME HMCTOYHUKOB
ANIEKTPUYECKOM dHEPTUU B 6aTapero.

Jlabopamopuas paboma 4

17

2/70

rnasa 10 [1]

2/72

rinasa 10 [1]

2/74

Odopmienne
oT4eTa

14



Onpeoenenue
npoBOOHUKA

ydeﬂbuozo CORPOMUG/ICHUA eeuwiecmea

15 Jlabopamopuasa paboma 5
Odopmenue
Onpeoenenue 30c u 6HympeHHe2o 2176 oTaeTa
CONPOMUBIEHUA UCMOYHUKA ITIEKIMPUYECKOUl IHEPLUU
16 Pabooma u mowgnocms 31eKmpuiecKko20 moka
3akon Jxoyns—IJlenna. Pabora W MOIIHOCTH 3JIEKTPUYECKOTO
. 2/78 rimasa 10 [1]
ToKa. TennoBoe AENCTBUE TOKA.
Jemouncrpanun. TeriaoBoe 1eldCTBUE JIEKTPUIECKOTO TOKA.
16 Jlabopamopnasa paboma 6
OdopmiteHue
Hccneoosanue 3a6ucumocmu MOWHOCHU J1IAMNbl HAKATUGAHUSA 2/80 oTueTa
OM HANPANCEHUS HA €€ 3aNCUMAaX
17 Pewenue 3a0au Ha 3aKOHbI NOCHIOAHHO20 INEKMPUUECKO20 2/82 Io sammucny,
moka. Qboowarouiee noemopenue [2]
17 Ilo 3ammcw,
2/84
17 1/85
1 Tema 3.3 Coaep:xanue yueOHOro MaTepuaJa
Onexrpuueckuil ToK B | Tepmodnekmpuueckue agienus. IneKmpuueckuil mok
A3JIMYHBIX Cpelax INEeKmpoaumax
P pes P . N 212/87 | Tlosammen
DneKTpuuecKuid TOK B MeTalulax. OJEKTPOHHBINM ra3. Pabota
BBIXOJIa. ODJEKTPUYECKUM TOK B DJIEKTPOJIUTAX. IJICKTPOIIHU3.
3axonsl ®apazes. [IpuMeHeHne AIeKTpoIn3a B TEXHUKE.
2 Jlabopamopuasa paboma 7 10 2/4/89 Odopmenue
Onpedenenue 31eKMPOXUMUYECKO20 IKBUBATIEHMA MeOU OT4eTa
2 Dnexmpuueckuii moK 6 2a3ax u axKyyme
DneKTpUUecKuid TOK B razax u Bakyyme. Monuzaius raza. Bumsr
P Yy FIHSALt A 2/6/91 Io 3amucu
razoBbIX pa3psaoB. [lonstue o mmasme. CBoMCTBa U TPUMEHEHUE
AIIEKTPOHHBIX MMYYKOB.
3 Dnekmpuueckuit Mok ¢ noJIynpo8oOHUKAX 2/8/93 rmasa 11 [1]
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ONeKTpUYecKui TOK B MOJYNPOBOAHUKAX. I[lomynpoBOAHMKH.
CoOcTBeHHass M INpUMECHasl MPOBOJUMOCTU IMOJIYIPOBOJHUKOB.
[TomynpoBOIHUKOBBIE IPUOOPHI.

JemoncTpanun. CoOCTBEHHass M IPUMECHas IPOBOJUMOCTHU
110JynpoBoIHUKOB. [TosynpoBosHukoBsli auon. TpaH3ucrop.

Jlabopamopuasa paboma 8 2/10/95 Odopmenue

H3yuenue ceoiicme nonynposooHuKo6020 ouooa oT4yeTa
Tema 3.4 Coaepixanue yueOHOro MaTepuasa
MaruutHoe nosne Maznumnoe  none  pasiuuHLIX  HOKOG. Benuuunui,

xXapaxkmepusyloujue MazHumHnoe noje

BekTop MHIYKIIMH MarHUTHOTO MoJjst. JIefcTBHE MarHUTHOTO 2/12/97 | rmama 12 [1]

I0JI1 Ha NPSIMOJMHENHBIA IMPOBOJHUK C TOKOM. 3aKoH Awmrepa.

demoncTpanuu. OneiT Opcrena. BzaumoaeiicTBue mpoBOIHUKOB

C TOKaMHU. DJIEKTPOJBUTATEIb.

B3aumooeiicmeue macnummnoix noneii. /[eusxcenue 3apaoa

MAZHUMHOM none

BzaumogeiictBue TOKOB. Mar"HuTHbell MOOTOK. Paborta 1m0

MepEeMEIICHHUIO TIPOBOIHMKA C TOKOM B MATHUTHOM T1oJie. JlelicTBre 2/14/99 | rnasa 12 [1]

MarHuTHOTO oSl Ha JBWxKymuics 3apsan. Cuna Jlopenna.

OmnpeneneHue yneabHOrO 3apsjia. YCKOPUTENH 3apsyKEeHHBIX

YacTHI.

Pewenue 3a0au no meme «Maznummnoe noie» 2/16/101 | To samcn [2]
Tema 3.5 Coaepixkanue yueOHOro MaTepuasa
OneKTpOMarHuTHasI InekmpomazHumnas uHOYKuuA
WHITYKITAS DneKTpoMarHuTHast UHAYKIMs. BuxpeBoe anekTpuueckoe mose. 2/18/103 | rnasa 13 [1]

OHeprus MarHUTHOrOo 1moJsid. SIBIEHHME  3JIEKTPOMAarHUTHOM
WHIYKIAA W 33aKOH DJJIEKTPOMAarHUTHOW WHAyKIuu @Dapajes.
IIpaBuiio JleHna.

16



JleMOHCTpanuu. DJISKTPOMAarHUTHasE MHIYKIUS. 3aBUCHMOCTD
O1C caMOMHAYKIMHM OT CKOPOCTHM H3MEHEHHsS CHIIBI TOKa H
MHIyKTUBHOCTH IPOBOJHUKA. pad0OTa AJIEKTPOTreHepaTopa.

7 Pewenue 3a0au no neKmpomacHUmMHOU UHOYKYUU 2/20/105 Ilo 3ammcw,
[2]
8 Buxpegoe rnekmpuueckoe none. Camounoykyus, eé 6enuuunbl 2/22/107 | roasa 12 [1]
Camounaykuusi. UHIyKTUBHOCTb.
Pa3nea 4. KosieOanusi 1 BOJTHBI 12
8 Paznen 4 Coaep:xanue yueOHOro MaTepuaJia
Konebanus u BoJIHBI Mexanuueckue Konedanus u 01Hbl
Mexannueckue  konebanusa. KonebarenbHoe — IBHXKEHUE.
lI'apmonnueckue  konebGanus.  CBOOOJHBIE  MEXaHUYECKUE
koseOanus. JluHeitHble MexaHHYecKue KoJeOaTeNIbHbIE CUCTEMBI.
[IpeBpamienne 3HepruM NOpU  KOJEOATETbHOM  JIBUYKEHUHU. o/o4/109 | Trasa 14,15
CBoOoHbBIE 3aTyxarouue MEXaHUYECKUE KoJIeOaHus. [1]
BoiHyXeHHbIE MEXaHUYECKUE KOJIEOAHMUS.
Vopyrue BonHbl. llomepeuHble W TPOJONBbHBIE  BOJHBI.
XapakTepUCTUKU BOJHBL. YpaBHEHHE IJIOCKOW Oeryiiel BOJIHBI.
Wnrtepdepentius BonH. [lonsarue o nudpakumu BOJH. 3BYKOBBIE 12
BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHHUE.
9 Jlabopamopuas paboma 9
Odopmitenune
Onpeoenenue nepuooa u ycKopeHus mamemamuiecKozo 2/26/111 oTueTa
MAAMHUKA
10 Ilepemennniit mok
IlepemeHHBIN TOK. I'eHepaTOp mepeMEeHHOro Toka. EMKOCTHOE U
MHJYKTUBHOE CONPOTHBIICHUS IEPEMEHHOTO TOKa. 3akoH Oma 11
JNEKTPUYECKON IIeTH TMEPEeMEHHOTo Toka. PaboTa W MOIIHOCTH 2/28/113 | rnasa 16 [1]

MepeMEeHHOro Toka. I'eHeparopbl Toka. TpaHcopmatopsl. Toku
BBICOKOW 4acToThl. llomyueHuwe, mnepemaya M pacnpeneneHue
JIEKTPOIHEPTUU.
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10

11

12

Jemoncrpanuu. KoHaeHcaTop B 1LENU IEPEMEHHOIO TOKa.
Karymka B 1menu mnepeMeHHOro Toka. Pe3oHaHc B
110CJIe/I0BATENNbHOM LIeNH IEPEMEHHOI0 TOKA.

InekmpomazHummnsle Ko1€6AHUA U 60JIHbL

OnekTpoMarHuTHeIe KojeOanus. CBOOOMHBIC AIICKTPOMArHUTHBIC
konebanus. [IpeBpamieHue ’HEpruu B KoJeOATETHHOM KOHTYpE.
3aryxalomme  JJIEKTPOMarHuTHeIe — KosiebaHus.  ['eHeparop
HE3aTYXAIOMMX AJIEKTPOMArHUTHBIX KoyeOaHui. BBIHYXIEeHHBIC
IEKTPUUECKUE  KojieOaHHusA.  DJIEKTPOMAarHUTHbIE  BOJIHBI.
DJNEeKTPOMarHuTHOE T0JIe Kak OcoObId BHJI MaTepuu. BubOpatop
I'epua. OTKpHITHIN KOJe0aTeNbHBINA KOHTYP.

JdemoncTpauuu. CBOOOIHBIE DJEKTPOMArHUTHBIC KOJICOAHMS.
M3nyueHne u npueM 3JIEKTPOMarHUTHBIX BOJIH.

Pewenue 3a0au no memam «IA1eKmpomazHuUmMHvle KOJ1eOAHUA.
Ilepemennwtii mox»

@u3uueckue ocHoswl paduoceazu. Paouonokayusn
Nzobpetrenue panguo A. C. [TonoswiM. [ToHsATHE O pamnoCBs3H.
[IpuMmeHeHne AMeKTPOMArHUTHBIX BOJIH.

JdemoncTpaumnu. Pagnocssse.

2/30/115

riasa 16,17

[1]

2/32/117

Io 3amucu [2]

2/34/119

rnasa 17 [1]

Pa3pen 5. OnTuka

14

12

13

Coaep:xkanue yueOHOro MaTepuaJ
Ilpupooa ceema. 3aKonvl ompasicenus u nPeIoOMIEeHUA c6ema
IIpupona csera. [IoHATHE O KOPITYCKYISIPHO-BOIHOBOM MPUPOJIE
cBeta. CKOpPOCTh pacnpOCTPAaHEHUsI CBETA. 3aKOHBI OTPAKEHUS U
npenomMiieHus ceera. [lonHoe oTpaxkeHue.
JleMoHcTpanuu. 3aKOHBl OTPAXXEHMsSI W IPEIOMIICHHS CBETA.
[TonHoe BHYTpeHHEe oTpaxeHne. OnTHYecKre MpruOOPhI

Junzel. Xoo nyueii aunzax
Jlunzel. ['na3 kak ontuyeckas cucrema. Onruyeckue npuOopsl.

14

2/36/121

rnasa 18 [1]

2/38/123

rnasa 18 [1]
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14 Pewenue 3a0au na 3aK0OHbl OMPAXHCEHUA U NPENOMIEHUA C6ema, 2/40/125 o sammcn,
dhopmyny monkoii 1un3bl [2]
14 Jlabopamopnas paboma 10 Odopmrenne
21421127
Onpedeienue nokazameins NPeOMIACHUA CIEKILA ordera
15 Jlabopamopnas paboma 11 Odopmrenne
Onpedenenue onmuueckoil Cuibl JUH3bL U €€ 2/1A8HO20 2/44/129 ordera
¢hokycnozo paccmoanusn
16 Humepgpepenyusa, ougppakuyua u nonapuszauyus ceema.
Hucnepcus ceema
BonnoBeie  cBoiictBa  cBeta.  MHTepdepenuus — cBera.
KorepentHocTh cBeTOBBIX Jydeil. MHTepdepeHlns B TOHKUX
mineHkax. [lomocer paBHoM TommumHbl.  Kombra HeroToHa.
Hcnons3oBanue untepdepeHiny B HayKe U TexHHUKe. dudpakims
ceera. Jluppaknuss Ha ImeNM B MApAUICNBHBIX  JIydax.
Hudpakimonnas pemerka. [Toustue o ronorpaduu. Ionspusaris 2/46/131 | rnama 19 [1]
IIOIIEPEYHBIX BOJIH. [Honspuszanus CBETa. JBoiiHOE
nyuyenpenomiienue. Ilomspounsl.  ucnepcust cBera.  Buasl
cnektpoB. CrekTpbl wuciyckaHus. CHEKTpsl  MOTJIOMICHUS.
[Monapuzanus cBera. [lomyyeHune crekTpa ¢ MOMOIIBIO MPU3MBI.
[Tonydyenne cnekTpa € TMOMOLIBIO JTU(PAKIMOHHON pEIIETKH.
CHeKTpOoCKOIIbI.
Jemonctpanun. Untepdepennus ceera. udbpakius cBeta.
16 Domomempun. Pewenue 3a0au na Gomomempuueckue
eenuuuHbl 2/48/133 To 3anucu
doTomMeTprudecKre BeTUINHBI. 3aKOHBI OCBEIIEHHOCTH
Pa3nes 6. DiieMeHTBI KBAHTOBOW GU3NKH 14
17 Tema 6.1 Coaeprxanue yueOHOIro MaTepuasa
KBanToBas ontuka IIkana anekmpomaznummnsvix 60oan. Keanmoeasn cunomesa 6 2/50/135 rnasa 19,
VYierpaduoneroBoe n uHppakpacHoe u3TydeHus. PeHTreHoBCcKHe 20 [1]

ayun. HMx npupoga wm  cBouctBa. TemmoBoe wH3nydeHHe.
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18

18

Pacnipenenenue sHepruu B CHEKTpe aOCONIOTHO 4YEPHOTO TeJa.
KBanroBasg runoresa Iimanka. ®oToOHBI.

Domorgpghexm. /lasnenue ceema u e2o xumuueckoe oelicmaeue
Buemnuit (boTo3IeKTpUIECKUit 3P PexT. BuyTpenHuit
dhotodrddexr. Tumnbl poTosrnemenToB. JlapineHne cBeTa.
Jemoncrpauuu. Potoddexr.

Pewienue 3a0au na ypasnenue Jiunuimeitna no pomoihpexmy

2/52/137

rnaa 20 [1]

2/54/139

Io 3amucu [2]

19

20

20

Tema 6.2

duzuka aToMa

ATOMHOI'O d1pa

u

Conep:xanue yueOHOro MaTepuaia

Cmpoenue amoma. Cmpoenue aopa amoma

Pa3Butue B3rIsS0B Ha CTPOEHHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Boaopoaa. SnepHas moaens atroma. OnbITh O.
Pesepdopna. Mozgens atoma Bogopoza no H. bopy.

Cnocoowvl pecucmpayuu 3apaxceHHbIX Yacmuy,
KBanroBbie reneparopel. I'mmoreza ne bpoiinsa. CooTHouieHue
HeonpenenénHoctei I elizenoepra.

2/56/141

IToBTOpEHUE
KOHCIIEKTa

Paouoaxkmuenocme. [lenenue masxncenvix amomuvix aoep.
dnemenmapnsvie uacmuypl

EcTecTBeHHas paal0aKTUBHOCTh. 3aKOH paJiMOAKTUBHOI'O pacnaja.
CrocoObl HaOMIOACHUS U PETUCTPALMU 3apSHKEHHBIX YaCTHIL.
Oddexr BaBumoBa —YepenkoBa. CTpoeHue aTOMHOTO spa.
JledekT macchl, SHEPrus CBSA3M U yCTOMYMBOCTH aTOMHBIX SEp.
AnepHble peakuuu. VCKyCcCTBEHHas pajMOAaKTHUBHOCTH. JleeHue
TsoKenbIX saep. Llennas sinepHas peakuus. Ynpasisgemas LEnHas
peakuus. SnepHslii  peaktop. IlomydeHme  paaMOaKTHUBHBIX
M30TONOB W WX THpUMEHeHue. buonormueckoe paeiicTBue
PaZMOaKTUBHBIX U3ITy4YeHUH. DIIeMEeHTapHbIE YaCTHUIIbI.
JdemoncTpanuu. CueTYUK HOHU3ZUPYIOIIUX U3TyUYECHUM.

2/58/143

riaea 21,
22 [1]

2/60/145

rnasa 22 [1]

Pa3zgea 7. OcHOBBI cie

IIHaJIbHOﬁ TCOPUH OTHOCUTECJIBbHOCTH

21

Conep:kanue y4yeOHOro Mmarepuaja

2/62/147

IToBTOpeHnue
KOHCIEKTa

20



Dnemenmul meopuu omuocumenvhocmu. Pewenue 3a0au na
penamueucmckue hopmyol.

HNHBapuaHTHOCTH MOIYJIsSI CKOPOCTH CBeTa B BakyyMme. [locTymarsl
OHHIITEHHA.

[IpocTpaHCcTBO M BpeMs CHEIUATBHOW TEOPUU OTHOCUTEIHHOCTH.
CBsi3b MacChl M DHEPTHH CBOOOIHON YaCTHUIIBI. DHEPTHUS MTOKOSI.

21 Urorosoe 3anaTue 1 1/63/148
[IpomexyTouHas aTTecTalus 11
Bcero: 159

21



3. YCJ0OBUAsA PEAJIM3ALIUN IMMPOT'PAMMBbI
OBIIEOBPA30OBATEJIBHOM YYEBHOHN JUCHUILINHBI
3.1. lnsa peaau3anyu NporpaMmbl y4eOHOM AUCHUILIUHBI 10JLKHBI ObITh
Nnpea1ycMOTPEHbI CieAyolIie crennaabHble IOMelleHHs :
Oo6meoOpazoBaTenbHass yueOHass jgucuuiuimHa «Dduszmka» peanusyercs B
nabopatopuu HU3MKH.
OobopynoBanue yueOHOro KadbuHera:
— TMOCaJOYHBIE MeCTa MO KOJUYECTBY OOydaromuxcsi (CTOJ, CTYJbs
ayJIUTOPHBIE);
— pabouee MecTO mpenojaBaress (CTOJ, Kpecyo, MepCOHAIbHBIA KOMIBIOTED,
JIOKaJbHAas CETh C BBIXOAOM B Internet);
— JIOCKa MEJIOBas;
— KOMIUIEKT y4eOHO-HaIJISIAHBIX ITOCOOUH 10 (PU3HUKH;
— JIEMOHCTpPAaIMOHHOE U JIabOpaTOpHOE 000PYJ0BaAHUE.
Texnnueckue cpeacTBa 00y4eHus :
— TV-Rubin;
— BHaeormieep Thomson;
—  MYJIbTUMEIUHHOE 000pYAOBaHUE.
— JIOKaJIbHAs CETh C BBIXOA0M B Internet.

3.2. UudopmanuonHoe odecrieyeHne 00ydeHust
3.2.1. IleuaTHble H3MaHUSA

1. HmutpueBa, B.®. ®uznka nis npodeccuid U cnenralbHOCTENH TEXHUYECKOTO
npodunst: yueonuk ansa CIIO / B. @. JImutpuena.- MockBa: M3naTtenbCckuil LEHTP
«Axanemus», 2019.-448c.-

TekcT: HemoCPEACTBEHHBIN.

2. Hmutpuesa, B.®. ®usuka nis npodeccuil U CeHalIbHOCTENH TEXHUYECKOTO
npoduis. Coopuuk 3anay: yueonoe nocodue mist CI10 / B. @. [Imurpuena.- Mockga:
N3narenbckuii Llentp «Axanemusi», 2019.-256¢.-

TekcT: HenmocpeACTBEHHBIN.

3. Kabapaun, O.0. ®usuka: CrnpaBovHbIE MaTepHalbl: ydeOHOE MOCOOHe IS
yuamuxcs / O. @. Kabapaun. — Mocksa: [Ipocsemienue, 1985, 1988 (u.3).- Tekcr:
HEMOCPEICTBEHHBIN.

4, I'pomos, C.B. DHiukionenust snemMeHTapHor ¢usuku: sHuukiaoneaus / C. B.
['pomoB.- Mocksa: U3a-Bo BHUPO, 1995. - 304c¢.-(u.3.) TekcT: Henmocpe1CTBEHHbIH.

3.2.2. DeKTPOHHbBIE U31aHUA (3JIEKTPOHHBbIE PeCypPChl)

1. Amutpuea, B.®. ®uzuka nns npodeccuili M crnenuaibHOCTEH TEXHHUYECKOTO
npoduisg: yueOnuk nus CIIO/ B. ®. JImutpueBa.- 7 —wu3a. crep.- Mocksa:
N3narenbckuii eHTp «Akagemus», 2020.-448c.-TeKcT: 2eKTpOHHBIN



URL.: https://academia-library.ru/reader/?id=473243 (nata oopamenus 20.02.2022)
2. JdmurpueBa, B.®. ®dusuka mis npodeccuil U cCrnenuagsbHOCTEH TEXHUUYECKOTO
npoduiig. CoopHuk 3anad: yued. mocooue mnsa CIIO / B.®, JImutpuena.- Mocksa:
N3narenbckuil neHTp « Akagemus»,2020.-256c¢.-TeKCT: 3eKTPOHHBIM.

URL.: https://academia-library.ru/reader/?id=483984 (nara ooparienus 20.02.2022)
3. Tpodumona, T.W. Kpatkuii Kypc ¢GU3UKH C TpUMEpaMH PEIICHHS 3a/1a4 : yueOHoe
nocodbue / T.W. Tpopumosa.- MockBa: KuoPyc, 2021. — 279 c. — (Cpennee
npodeccuoHanpHoe oopazoBanue).-URL: https://www.book.ru/book/936320

(mata oopamenus: 20.02.2022).-TekcT: 371eKTPOHHBIH

4. Tlepenbman, S. U. 3anumarenvHas ¢usuka. B 2 ku. Kuawra 1/
A. U. llepensman. — MockBa :  M3garensctBo  Opaiir, 2020. — 192 c. —
(Otkpeitas Hayka). — ISBN 978-5-534-07255-6. — Texkct: anextponHsiit // DbC
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/45346 (nata obpamenus: 20.02.2022).
5. [TIlepenbman, S. W. 3anumarenbHas ¢usuka. B 2  ku. Kuawra 2/
4. U. [Tepensman. — Mocksa: U3gatenbctBo FOpaiit, 2020. — 242 c. — (OtkpbiTas
Hayka). — ISBN 978-5-534-07257-0. — Texcr: anexkrponnsiii // 9bC KOpaiit [caiit].
— URL.: https://urait.ru/bcode/453703 (nata oopamenus: 20.02.2022).

NHTEepHEeT-UCTOYHUKH:

www.fcior.edu.ru  (®exepanbHblii  LEHTP HMHOOPMAIMOHHO-00pa30BaTEIIbHBIX
PECYPCOB).

wwww.dic.academic.ru (Axagemuk. CjoBapy ¥ SHIUKIIONCINN).
www.booksgid.com (Books Gid. Diekrpornas OubimoTeka).

www.globaltekaru (I'mo6anTeka. I'mobaiibHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe 0KHO J0cTyIma K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru (Jlyurast yueOHas aureparypa).

www.school.edu.ru  (Poccuiickuii  oOpa3oBaTenbHbId  mopTan.  J{OCTYIMHOCTb,
KauecTBO, 3 (HEKTUBHOCTH ).

www.ru/book (DnexkTporHas OUOIHOTEYHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypcebl MHTepHeTa — DU3NKA).
www.school-collection.edu.ru (Eaunas xosutekuuss nudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB).

https//fiz.1september.ru (yueOHO-MeTOAMUEeCKas Ta3eTa « DU3NKA»).
www.n-t.ru/nl/fz (HoGeneBckue naypeartsl 1o Gusuke).

www.nuclphys.sinp.msu.ru (S1nepnas ¢pusuka B laTepHere).

www.college.ru/fizika (ITonroroBka k EI'D).

www.kvant.mccme.ru  (Hay4HO-TIOMYJISIPHBIA  (PU3HKO-MaTEMaTHUCCKHHA  SKypHAJ
«KBaHTY).

WWW.yo0s.ru/natural-sciences/html (ecTeCTBEHHO-HAYUHBIA KYPHAT JUIS MOJIOICKU
«IIyTp B HayKy»).

Jlureparypa auis npenogaBareJiei:
1. Konctutyuus Poccuiickoit @enepanuu (MpuUHATa BCEHAPOAHBIM T'OJI0COBAaHUEM
12.12.1993)(c Y4ETOM MOMPaBOK, BHECEHHBIX benepabHBIMU


https://academia-library.ru/reader/?id=473243
https://academia-library.ru/reader/?id=483984
https://www.book.ru/book/936320
https://urait.ru/bcode/453464
https://urait.ru/bcode/453703

KOHCTUTYIMOHHBIMM 3akoHamu P® o mnomnpaBkax k Konctutymum P® ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PO. — 2009. —No 4. —
Cr. 445.

2. 006 obpazosanuu B Poccuiickoit @enepanuu: Gpeaep. 3akoH 0129.12. 2012 Ne 273-
@3 (B pen. denepanbubix 3ak0oHOB OT 07.05.2013 Ne 99-D3, 0107.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, 0125.11.2013 Ne
317-®3, o1 03.02.2014 Ne 11-D3, o1 03.02.2014 Ne 15-D3, 0105.05.2014 Ne 84-
@®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCCHHBIMU
®enepanbHbIM 3aK0HOM OT 04.06.2014 Ne 145-D3, B pea. ot 03.07.2016, ¢ uzm.
ot 19.12.2016.)

3. Ilpukaz MunucrepctBa oOpa3oBanus u Hayku PO «0O0 yTBepkIeHUH
denepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpPEIHETro
(momHOTO0) 06MIIEero 0OpazoBanms» (3apeructpuponad B Muntocte PD 07.06.2012
Ne 24480).

4. Ilpuka3z MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHUI
B [Ipukaz MunucrtepcrBa obpazoBanus U Hayku Poccuiickoit ®deneparuu ot
17.05.2012 No 413 “O06 yTBepxkaeHUH (eaepaTbHOTO TOCYAapPCTBEHHOIO
00pa30BaTeIbLHOTO CTaHAapTa CPEeIHETro (ITOJIHOT0) 00IIero 00pa3oBaHus .

5. Ilpuka3z Munuctepcta oopa3zoBanus u Hayku P® ot 31 nexadps 2015 r. N1578
"O BHECEHUU U3MEHEHHI B (heJepalibHbIN rOCYIapCTBEHHBIN 00pa30BaTeIbHbIN
CTaHAApT CpeaHero oOmiero o0pa3oBaHMs, YTBEPKIACHHBIM  MPUKA30M
MunucrepcTBa oOpa3zoBanusa u Hayku Poccuiickoit deneparuu ot 17 mas2012 r.
N413"

6. Ilucemo JlemaprameHTa TrocyAapCTBEHHOW MOJUTHKKA B cdepe MOATOTOBKH
pabouux kampoB u JIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaanuu 1o OpraHu3aluy NOJyYEHUs CpeIHEro ooiero oopa3oBaHus B
npejienax OCBOCHUs 00pa30BaTeIbHBIX IPOrPaMM CpEeIHEro MPodeccCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHUs C y4eTOM TPeOOBaHHIA
dbenepalbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOn
npodeccuu WM CrenruagTbHOCTH CPETHEr0 MPOPECCHOHATIEHOTO 00pa30BaHUS.

7. ®epnepanbhbiii 3akoH 0T 10.01.2002 No 7-®3 «O6 oxpaHe OKpyKarolen Cpeabh»
(B pex. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr.
133.

8. IlpumepHasi oOCHOBHas o0Opa3zoBaTeNbHAas MporpaMma CpeaHero OOIIero
oOpazoBaHus, 0J00peHHas peieHrueM (enepanbHOro yaeOHO-METOAUYECKOTO
o0beIMHEeHUS 110 0011IeMy 00pa3oBaHuto (MPOoTOoKo OoT 28 nroHs 2016 . Ne 2/16-

3).

3.3 ConpoBoxaeHne peaju3anuu 00pa3oBaTe/IbHOM NPOrpaMMbl €
NPUMEHEHHUEM JJIeKTPOHHOI0 00y4eHHs M JMCTAHIMOHHBIX 00pa30BaTeJIbHbIX
TEXHOJIOIrMH

OcBoeHnune mporpaMmbl MOKET MPOBOIUTHCS C MPUMEHEHUEM JTUCTAHITMOHHBIX
oOpazoBarenbHbIX TexHoJoruk (mamee — JIOT) mpu Hamuuuu OOBEKTUBHBIX
YBAXKUTENBHBIX MPUYUH W/WIH OOCTOATETHCTB HEMPEON0UMON Ccuitbl  (opc-



MaXOPHBIX ~ OOCTOSITENICTB),  MPENATCTBYIOIIMX  OOyYaromMMcs — W/WJH
MPEroAaBaTelsiM JTMYHO MTPUCYTCTBOBATH MPHU MPOBEACHUN 3aHSTHUS.

B »TOM citydae moImycKaeTcsl MPOBOIUTH 3aHITHE yIaJICHHO B COOTBETCTBUH C
pacricaHueM, YTBEPXKIACHHBIM  3aMECTHTENIEM  JUPEKTOpa  KOJUIS/Ka,
OTBETCTBEHHBIM 3a  y4yeOHyl pabory Ha tiatrdpopmax MS  Teams
(mpenmoututenbHo), GoogleClassroom, Zoom, Teamlink wu mnpouune (mpu
COTJIACOBAHUM C PYKOBOJICTBOM).

MecToM pa3mMenieHus: JOKYMEHTOB U UH(OpPMAIINH SBISETCS JUYHBIN KaOUHET
WIH SJIEKTPOHHAS T04Ta 00y4aromerocs.

[TpumeHsieMble HHCTPYMEHTHI TOJDKHBI 00ECIICUNBAaTh HEMPEPHIBHYIO ayAHO- U
BUJICOTPAHCIALIUIO B PEKUME PEATbHOTO BPEMEHHU.

Cchutka (id azmpec) 3apaHee JOBOAMTCS IPEIOJABATEIeM JO CBEICHUS
O0yJarOITIXCsl.



4. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OCBOEHUS
JUCHUILIAHBI

Pe3ysnbTarnl 00y4eHus

Kpurepum oueHku

MeToabI OLIEeHKH

- c(hOpMUPOBAHHOCTh
NpPEACTaBICHUH O pOJIM M MecTe
¢u3MKH B COBpPEMEHHOW Hay4HOMU

KapTHHE MUDA; IIOHUMaHHe
¢buzngeckoi CYILLHOCTHU
Ha0JII0JaeMBIX BO Bcenennon
SIBJICHHIA; TOHUMaHUE PO (HUUKU B
(bopmMupoBaHUU Kpyrosopa u
(byHKIMOHATBLHON IPaMOTHOCTH

YeJIoBeKa JUIS PEIICHUS IPAKTHUCCKHUX
3a/1a4;

- BJIaJICHUE
OCHOBOIOJIAraroluMy  (pU3N4ECKUMHU
MOHATUSIMH, 3aKOHOMEPHOCTSIMH,

3aKOHAaMU M TEOPUSIMH; YBEPEHHOE
I10JIb30BAHUE ¢buznyeckoi
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIaACHHC OCHOBHBIMH
METOJaMU HAay4YHOI'O IIO3HAaHUs,
HCIIOJIb3YCMBIMU B (I)I/I?»I/IKC .

HaOJI0ZICHNe, ONMCaHHue, W3MEPEHHE,
AKCIIEPUMEHT; YMeHUsI 00pabaThiBaTh
pe3yabpTaThl W3MEpEHHI,
OoOHapyXHBaTh 3aBUCUMOCTb MEXIY
(buznIecKuMu BEJIMYMHAMH,
OOBSCHSTH Oy4YEHHBIE PE3YIIbTATHI U
JI€JIaTh BBIBOJIBL;

-copMHpPOBAaHHOCTh  yYMEHUS
pemiath pU3HNUECKUE 3aaUH;
-copMHpOBAaHHOCTL  yYMEHUS

MPUMEHATH TOJTYyYEHHbIEC 3HAHUS IS
OOBSICHEHUSI YCIIOBUH MPOTEKAHUS
(bU3UYEeCKUX SIBJICHUN B MPUPOJE U
TUTST MIPUHATHUSA MPAKTUYECKHUX
pELIEeHH B TIOBCEIHEBHOW KHU3HU;
-chopmMHupOBaHHOCTH

CcOOCTBEHHOM MO3UIIAHU o
OTHOILIEHUIO K (busnueckoi
nH(pOpMauu, MOTydaeMOn U3 Pa3HbIX
HMCTOYHHKOB.

TpanuimonHas 6anbHas
cHucTeMa

Texymmit

KOHTPOJIb:

— YCTHBIH OIIPOC;

— BBINIOJIHEHUE
3aJIaHNi;

— BBITIOJIHEHUE
OTYETOB I10
1a60paTOPHBIM
pabotawm;

— 3aImra
1a00paTOPHBIX
pador.

IIpome:xyTouHas
arrecranus:
- DK3aMCH.




