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1. MACHOPT ITPOIT'PAMMBI YUYEBHOM TUCIHUILIMHBI «®@U3UKA»

1.1. O6sacTh NpUMeHEHNs] POrPaAMMBbI

PabGouass mporpamMma y4eOHOW TUCIUTUIMHBI «DU3MKa» SBISIETCS YacThl0O OCHOBHOMU
npodeccuoHaNbHOM 00pa3oBaTeIbHON MporpaMMbl B cooTBEeTCTBUHU ¢ PI'OC mo crenuaibHOCTH
CIIO. IIporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero odmero odpasoBaHus,
MPEIbSIBISEMBIX K CTPYKType, COIACPKAHUIO U pe3yJbTaTaM OCBOCHUS YYEOHOW TUCITUTLIAHBI
«®Du3ukay, B COOTBETCTBUU ¢ PekoMeHIausIMu 1o OpraHu3aluy MOTy4YeHHs CPeHEro o0IIero
o0pa3oBaHUsI B IIpe/esiax OCBOSHHs 00pa30BaTeIbHBIX MPOTrPaMM CPEAHEro MPo(ecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHHs C ydyeToM TpeOoBaHMM (enepaTbHbIX
rOCy/IapCTBEHHBIX O00OPAa30BATENBHBIX CTAaHAAPTOB M IOTY4aeMOW CIEIUAIBHOCTH CPEIHEro
npodecCuoHAIbHOTO 00pa3oBaHusl (MUChMO JlemapTameHTa TOCYIapCTBEHHOW TOJUTHUKU B
cdepe moaroroBku padounx kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Mecro y4eOHO#i AMCHMILVIMHBI B CTPYKType OCHOBHOI NpPo()ecCHOHAILHOI
o0pa3oBaTeIbHO NPOrpaMMBbl:

VYuebnass gucuumimHa «®Puszmka» oTHOcUTCS K mukiny  «OOmeoOpazoBarenbHas
MOJAITOTOBKAY.

1.3. Iean u 3aaa4n y4eGHOI TUCHMIUIMHBI — TPEGOBAHUS K Pe3yJIbTATAM OCBOCHHUS
Y4eOHOM ITMCUMIIUHBI:

Copepxanue nporpamMmbl «Pu3rKa» HAMpPaBIEHO HA JOCTHXKEHUE CIETYIOMINX LeJIei:

v\ OCBOEHHE 3HaHWH O (yHJAAMEHTAIbHBIX (U3MYECKUX 3aKOHAX M PUHIUIAX,
JeKAIMX B OCHOBE COBPEMEHHOW (u3MUecKold KapTUHBI MHpa; Hauboyiee Ba)KHBIX
OTKPBITHSIX B 00JacTH (DU3HMKH, OKA3aBIIMX OMPEIENSIONIee BIUSHUE HA PAa3BUTUE TEXHUKH
1 TCXHOJIOTHMH; METOJaX HAYYHOI'O ITIO3HAHUA MMTPHUPOABI;

v OBJajeHHe YMEHHMAMH IIPOBOJAWTH HAOJIOJEHHs, IUIAHUPOBATh M  BBINOJHATH
OKCIICPUMCHTBI, BEIABUT'aTh THIIOTE3bI 1 CTPOUTH MOACIIU, TIPUMCHATH ITOJYUYCHHBIC 3HAHUA 110
¢usuke Ig OOBSICHEHUS pPa3sHOOOPAa3HBIX (HU3MUECKUX SBICHUH U CBOIHCTB BEIECTB;
IMPAKTUYCCKU HCII0JIb30BaTh CbI/ISI/I‘IeCKI/Ie 3HaHUA; OLCHUBATH AJOCTOBCPHOCTH CCTCCTBCHHO-
Hay4YHOU nHpopManuu;

v Pa3sBUTHC IIO3HABAaTCJIbHBIX HHTEPECCOB, HHTCJUICKTYaJIbHBIX u TBOPUYECCKUX
CIOCOOHOCTEH B mpolecce MpuoOpeTeHus] 3HAaHUM M yMEHHMH 1Mo (U3MKE C HCHOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB MHPOPMAIMN U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;

v BocmuTaHue YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB IPHPOJIBL,
HUCII0JIBb30BaHUA }IOCTI/I)KeHI/Iﬁ (1)I/ISI/IKI/I Ha 0jaro pPa3sBUTHUA JeJI0BECUECKOHN OUBUIIHU3AIINH,

v HEOOXOIMMOCTH COTPYJHHYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHCHUS 3ajad,
YBAXKUTCIIBHOIO OTHOHMICHUA K MHCHUIO OINIIOHCHTA IIPpU O6Cy>K)IeHI/II/I HpO6J’I€M €CTECTBEHHO-
HAy4yHOIO COJAEpXaHMsl; TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE MCIOJIb30BaHUS HAyUYHBIX
JOCTUKEHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3alIUTYy OKPY’KaIOIIEH Cpelbl;

v UCIOJIb30BaHUE NMPHOOPETEHHBIX 3HAHUM M YMEHWH JUIS PEIICHHS MPAKTHYECKUX
3aJa4  IOBCEOHEBHOM  JKU3HM, oOeclieueHus  0€30IacHOCTH  COOCTBCHHOHM  JKHM3HH,
palMOHAIbHOIO IPUPOAOIOJIB30BaHNS M OXpaHbl OKPYXKAIOUIEH cpeasl U BO3MOKHOCTh
MIPUMEHEHHUS 3HaHUM MpU pelIeHUH 3aja4, BO3HUKAIOUIUX B MOCienytone npodeccuoHanbHoM
NESTEIBHOCTH.

1.4. Pe3y1bTaThl 0CBOCHUS Y4eOHOM JMCIHUIIIHHBI

OcBoeHue cojaepxaHus yd4eOHON IUCIHMIUIMHBI «Du3uKa» o0ecreynBaeT JOCTHKEHUE
00y4aroIUMUCS CICAYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:



v\ 4yBCTBO TOPJOCTH M YBaXEHHS K HCTOPUM U JOCTIKEHHSAM OTCYECTBEHHOM
¢bu3ndeckoil Hayku; pU3MUYECKH TPAMOTHOE TOBEJCHHE B MPO(ECCHOHATBHON NEATEIILHOCTH U
OBITY MpHU 0OpaIIeHUH ¢ TPUOOPaMHU M YCTPOUCTBAMH;

v\ TOTOBHOCTH K MPOJO/DKEHHIO OOpA3OBaHWs M IOBBIIECHUS KBAIMQHUKAIUK B
n30paHHON MPO(eCcCHOHATBHON JEATEIBHOCTH M OOBEKTHMBHOE OCO3HAHME POJH (PU3NYECKUX
KOMIICTCHITUH B 3TOM;

v’ yMEHHE UCIIONB30BaTh JOCTIKEHHSI COBPEMEHHON (PU3MIECKOM HAyKN U (PU3HUECKHX
TEXHOJIOTUH Ul TIOBBIMICHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO pa3BUTHS B BBIOpaHHOU
npodeCcCHOHATILHOM JIeATeIbHOCTH;

v\ yMeHHE CaMOCTOSTENBHO JOOBIBATH HOBBIE ISt Ce0st (PM3UUECKUE 3HAHMS, UCTIONB3Y S
JUIsL 3TOTO JTOCTYTIHBIE UCTOYHUKU UH(POPMALIUY;

v\ yMeHHE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHHS B KOMAHJIE 110 PENICHUIO
o0mux 3a1a4;

v\ yMeHHe yIpaBJIsATh CBOEH MMO3HABATELHOM JEATENLHOCTIO, IPOBOIUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIIEKTYAJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX:

v\ WCIOJIb30BAHKE PA3IMYHBIX BHIOB IO3HABATEIBHON JEATENLHOCTH IS PELIeHUs
¢u3MUYeCKUX 3a/1a4, NPUMECHEHHE OCHOBHBIX METOJOB IMO3HaHHs (HAONIOJCHUS, ONMHCAHHS,
U3MEpEeHUs,  OKCIIEPUMEHTA)  JUI1  HW3Y4YCHUS  Pas3jM4YHbIX  CTOPOH  OKpY’Karolei
IEeHCTBUTEILHOCTH;

v WCIOJIb30BAHME OCHOBHBIX HMHTEJUIEKTYaIbHBIX OIEpalMil: MOCTAHOBKH 3aJ[auH,
(GOpMyITUpPOBAaHUS TUIIOTE3, aHAJIM3a M CHHTE3a, CPaBHEHHs, OOOOIICHWS, CHCTEeMaTH3allUH,
BBISIBJICHUS] MTPUYMHHO-CIICICTBEHHBIX CBSI3CH, MOMCKa aHAJIOrOB, (OPMYJIHPOBAHHS BBHIBOJIOB
IUTSL M3YYEHHS PAa3IMYHBIX CTOPOH (PH3HYECKUX OOBEKTOB,

SBJICHU M TIPOLIECCOB, C KOTOPHIMH BO3HHKAECT HEOOXOAMMOCTh CTAIKUBATHCS B
npodeccuoHanbHOHI cdepe;

v\ yMeHHWEe TeHEepHpOBaTh WIEH W OINpPEAENATh CPEACTBA, HEOOXOAUMBIE JUIS WX
peanu3amum;

v\ yMeHHME WCIOJB30BaTh pPa3jIMYHble MCTOYHUKHM JUIS  TONYYEHHS (DU3HYECKOM
uH(OpMaINK, OIIEHUBATH €€ JJOCTOBEPHOCTH;

YMEHHUE aHAJTM3UPOBATh U MPEACTABIATH HHOOPMAIIUIO B PA3THYHBIX BUIAX;

v yMeHHe MyOIUYHO TPEACTABIATH PE3YIbTaThl COOCTBCHHOTO HCCIIEOBAHUS, BECTH
JMCKYCCUH, JOCTYITHO M TapMOHUYHO coueTas cojepkaHue U (OPMBI TMPEICTABISCMOM
uHpOpMaINH;

NpeIMeTHbIX:

v' cOPMHUPOBAHHOCTH MPEICTABIECHUNA O pOIM M MecTe (U3MKM B COBPEMEHHOM
Hay4YHOM KapTHHE MHUpa; NMOHMMaHHE (U3NYECKOM CYIIHOCTHM HalmonaeMbIx Bo BceneHHOM
SBJICHUH, ponu (GU3MKH B (HOPMUPOBAHMM Kpyrozopa M (GYHKIMOHAJIBLHOW TI'PaMOTHOCTHU
4eJI0OBEKa I PEIIEHUS IPAKTUUECKUX 3a4a4;

v\ BIIaJIEHHE OCHOBOMOJIATAIOMUMH (DU3MUECCKUMH TIOHATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUe (PU3MUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

v\ BlIaJilcHHe OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHMs, MCIOJIb3yEMBIMU B (DU3MKE:
HaOJI0IeHNEM, OTTUCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

v\ yMeHus 00pabaThIBaTh PE3yJILTATHI U3MEPEHUI, OOHAPYKHUBATH 3aBUCHMOCTD MEXKTY
(bu3NUEeCKUMHU BeTMUUHAMH, OOBSICHATH MOJTYUYEHHBIEC PE3YJIbTaThl U JIeNIaTh BHIBOJIBL;

V' chOpMHUPOBAHHOCTH YMEHHS PElIaTh PU3NUECKUE 3aaUH;

v c(hOPMHPOBAHHOCTh YMCHHS MPUMCHATH MOJNYYCHHBIC 3HAHUS [UISI OOBSICHEHUS
YCIIOBUN TNpoTeKkaHWs (PU3MUECKHX SBICHMH B Mpupojae, npodeccroHanbHoil chepe u ans
MIPUHSTHS IPAKTUYECKUX PEILIEHUH B IOBCEJHEBHOM KU3HU;



2. CTPYKTYPA M IPUMEPHOE COJEPXAHUE YYEFHOM JJUCIUILJIUHBI

2.1. O0beM y4eOHOM NMCHUILIMHBI H BUAbI YUeOHOI padoThl

Bup yueOHoii padoThl Oobvem uacos

MakcumasbHas ydyeOHasi Harpy3Ka 96
Oo0s13aTesIbHAsI AYIUTOPHAsL YUeOHasi Harpy3Ka 88

B TOM YHCIIE:

TEOPETUYECKUE 3aHSATHUS 48
IPAKTHYECKHE paboThl 40
CamocTosiTesbHasi padora 8
IIpomesxcymounas ammecmayusi 8 hopme ough. 3auema

2.2. Tematuueckuil miaaH u conepkanue yueonoi qucuunnasl «@U3UKA»

KoHrtakTHas pabora | ¥ <
= =
=
') ]
JK | TIP | JIB | & o | S
Ne H & o S QO
AaMMEHOBAHHE pa3jiesia, TeMbI Do | T
n/n S8 | gQ
2 |
2 7
1 Beenenue 2 - - 2 -
2 MexaHuKa 6 - 12 2
3 MounekynspHas ¢pusuka. TepMoanHaMuKa 6 - 16 2
4 DIIeKTpOAMHAMUKA 10 6 - 16 2
5 Kosiebanus 1 BOTHBI 6 4 - 10 -
6 OnTurka 4 6 - 10 -
7 DneMeHThl KBAaHTOBOU (pU3UKHU 6 8 - 14 2
8 Opoironust BeenenHon 4 4 - 8 -
HUTOI'O: 48 40 - 88 8




HaunmMmenoBanue
pa3esioB U TeM

Conep:kanue y4e0OHOro MaTepuaJia,
JadopaTropHbie padoThI U
NpaKTHYeCKue 3aHATHS,
caMoCTOsITeIbHAsA padoTa
00y4aoImmxcs

XapakTepuCcTHKA OCHOBHBIX
BH/I0B y4eOHOM
AeATeILHOCTH
00y4YaK N XCHA

BBeaenue

EcrecTBeHHO-Hay4HBIN
IIO3HAHUSA, €ro
IPaHULbI
DKCIEPUMEHT u
Ipouecce  IMO3HaHUs
MonenupoBanue bu3nueckux
SBJIEHUA W  mpoueccoB.  Poub
JKCIIEPUMEHTa U TEOPHUH B
[IpoLecce  IO3HAaHUSA  IPUPOJIBL.
dusnyeckas BEJIMYMHA.
[Torpemnoctu U3MEPEHUMN
¢usnueckux BenuuuH. Pusnyeckue
3aKOHBI. ['paHMIIBI TPUMEHHUMOCTH
¢usnueckux 3akoHoB. [lonstue o
¢bu3nuecKoil kKapTHHE MUpA.
BxoHOM KOHTPOJIb.

METO]{
BO3MOXHOCTH U
MIPUMEHUMOCTH.
TEeopus B
IIPUPOJIBIL.

IIpousBenenue u3mepeHus
(bu3NYECKUX BEJIIMYUH U
OLICHKA T'PAaHUIIbI
MOTPEIIHOCTEN U3MEPEHUI.
IIpencraBnenue rpaHuLbL
MOTPEIIHOCTEN U3MEPEHUI
IPY TIOCTPOCHUU TPAPHUKOB.
YMeHue BbICKa3bIBATh
THITOTE3bI IS OOBSICHCHHUS
Ha0JI0ITa€MBIX SIBJICHHIA.
YMmeHnue npeasaratb Moaeau
SIBJICHUW. YKa3aHue rpaHull
MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB. M310xkeHue
OCHOBHBIX TOJIOKEHHI
COBPEMEHHOU HAy4YHOM
KapTuHbl Mupa. [IpuBenenue
MIPUMEPOB BIUSIHUS
OTKPBITHII B (pr3uKe HA
Mporpecc B TEXHUKE U
TEXHOJIOTMH ITPOU3BOJICTBA.
Hcnons3zoBanue MHTEepHETA
JUTsI IOUCKa MHGOPMAITUH.

Pa3zpen 1. Mexanuka

Kunematuka. Mexannueckoe asmxenue. [lepememenne. [Iyts. CkopocTts. PaBHOMEpHOE

OpsMOJIMHEHOe ABMKEHHE. YCKopeHue. PaBHoOIepeMeHHOe MpsIMONMHENHHOEe IBM)KEHHE.
CBobonHoe najenue. [IBuxeHue Tena, OpoleHHOro noj yriioM K ropu3oHTy. PaBHOMepHOE
JIBIDKEHHUE 110 OKPYKHOCTH.

Tema 1.1
Kunematuka

MexaHndecKkoe ABIDKEHHE.
MarepuanbHasi TOUKA.
OTHOCUTENHHOCTh MEXaHUYECKOIO
nBrkenns. Tenmo orcuéra. CucreMa
orcuera. Tpaekropus. [1yTs.
[Tepemenienue. CKOPOCTb.

PaBHOMEpHOE mpsIMONIMHENHOE
JBU>KEHUE. Y CKOPEHUE.
[IpsamonnHeHOE ABUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM.

Pemenwue 3a1a4y Ha onpe/ielieHNe
XapaKTEPUCTHK MEXaHUYIECKOTO
IBYDKEHUS.

Ilpakmuueckasa pabomaNel
«Pacuem yckopenus npu
PABHOYCKOPEHHOM OGUNCEHUUY

CBoOoaHOe mageHue. JIBmKeHne
110 OKPYXHOCTH

[IpencraBnenue
MEXaHUYECKOTO JIBH)KEHUS
TeJa ypaBHEHUSIMHU
3aBUCUMOCTH KOOPHMHAT U
IIPOEKIMEN CKOPOCTH OT
Bpemenu. [IpencraBnenue
MEXaHUYECKOTO JIBM)KCHUS
Tesa rpaguKamMu
3aBHCUMOCTH KOOPMHAT H
IIPOEKLUEN CKOPOCTH OT
BpemeHH. OnpeneneHue
KOOPJMHAT MPOHAEHHOTO
MyTH, CKOPOCTH U YCKOPEHHS
TeJsa 1o rpapukam
3aBUCUMOCTH KOOPJMHAT H
MPOEKINI CKOPOCTU OT
BpemeHH. OnpeneneHue
KOOPJMHAT MPOHAEHHOTO




Pemrenue 3agau. Iloaroroska k
KOHTPOJIBHOU paboTe.

Konmponvuaa paboma Nel no
meme «Kunemamuxay.

Camocmoamenvuas pavoma:
MpopaboTKa JIOTOTHUTEIIBHON
JUTEPATYPBI, C UCIIOIH30BAHUEM
PEKOMEHIAIIUI TTPET01aBaTelIs.
Jomarrnsst mpakTuyeckasi pabora
«PacueT yckopeHus cBOOOHOTO
MMaICHUS.

Coobmenue o Teme «CKOpoCTH B
MIPUPOJIE U TEXHUKE.
NuauBuayanbHbIE TPOEKTHI:
«lamuneo I'anunneit — ocHOBATEIb
TOYHOT'O €CTECTBO3HAHHUSI,
«3HaueHue oTKpbITHi ["anumnes».

ITyTH, CKOPOCTU U YCKOPEHHUS
TeJa Mo ypaBHEHUAM
3aBUCUMOCTH KOOPJUHAT U
IIPOEKLUI CKOPOCTH OT
Bpemenu. [IpoBenenne
CPaBHUTEJIBHOIO aHAIN3a
PaBHOMEPHOI'O U
paBHOIIEPEMEHHOTO
OBIDKEHUH. YKa3zaHue

3akonbl Mexanvku HertoTona. [lepBeiii 3akon Hetotona. Cuna. Macca.

110UJ1Ib BdHVIXA o
MityJibc. Bropoi

3akoH HptoToHa. OCHOBHOM 3aKOH Kilaccu4yeckol quHamMuku. Tpetuil 3akoH HproToHa.
3akoH BceMupHOTOo TsaroteHus. ['paButanmonnoe nose. Cuia tsokectu. Bec. CiocoOsr
n3MepeHust Mmacchl Tea. CHUITbl B MEXaHHKE.

Tema 1.2 3aKkoHBI
MEXaHUKH
HroioTona

OcHOBHOE yTBEpKIEHUE
MexaHukHu. [IepBblii 3aK0H
HsroTona. MnepunanbHbIe
CHUCTEMBI OTCUYETA.

Cuna. CBs13b MEXIy CHIION U
yCKopeHueM. BTopoi 3akoH
Hprorona. Macca. Tpetuii 3aKoH
HprotoHa.

no meme: «3AKOHbL MEXAHUKU.

Ilpakmukym no pewienuio 3a0au

Cuia Taroreuus. 3aKoH
BCEMUpPHOro TsaroreHus. Cuia
TSDKECTH U Bec. HeBecoMOCTh.

Cwuna ynpyroctu. 3akoH ['yka.
Cuibl TpeHuUs.

Ilpaxkmuueckas paboma No2

oelicmeuem Cuibl mpeHusn)
Ilpakmuueckan paboma Ne3
«Onpeoenenue rxncecmkocmu
RPYHCUHBLY.

«HM3yuenue oguscenus mena noo

Konmponvuaa paboma Ne2 no
meme «/Junamuxa. Cunot 6
npupooe».

Camocmosamenvnaa paboma:
popaboTKa JOTOTHUTEIHHOM
JUTEPaATYypPHI, C UCTIOTIH30BAHUEM
PEKOMEHJAlMI IPEenoaaBaTeIs.

[Ipumenenue 3akoHa
COXpaHEHUs UMITYJIbCa JJIs
BBIUHCIICHHS] U3MEHEHU
CKOPOCTEH TeJ IPU UX
B3aMMOJICHCTBUSX.
N3mepenue paboThI CHIT U
M3MEHEHHE KHHETHYEeCKOU
SHepruu tena. Berancienue
paboThI CUIT U UBMEHEHUS
KUHETUYECKON SHEPIrUu Tea.
Brruncnenue noTeHIaIbHOM
SHEPTUu Tej B
IpaBUTALMOHHOM TIOJIE.
Ornpenenenue
MOTEHIUATBHON YHEPTHH
yIpyro 1e(pOopMHUPOBAHHOTO
Tena Mo U3BECTHOU
nedopMaIiu 1 KECTKOCTH
tena. [Ipumenenue 3akoHa
COXpPAaHEHUS MEXAHUYECKOU
SHEPTHUH MPHU pacyeTax
pe3yJIbTaToB
B3aUMOJIEUCTBUM TEI
IPaBUTAIMOHHBIMU CUJIAMU U
CHJIaMU yTIPYTOCTH.
VYkazaHue rpaHun
MPUMEHUMOCTH 3aKOHOB
MEXaHUKH. Y Ka3aHue
y4e€OHBIX AUCUUTUINH, TPU




IToaroToBka cOOOIICHMI, KOHCIIEKTA,
pedepara.

NunuBuayansHble poekThl: «Mcaak
HrerootoH — co3narens
KJIACCUYECKON (QU3UKNY,

«CuJibl B IpUPOJAE U TEXHUKEY,
«JleoHapno na BuHuM — y4eHsblil U
HM300peTaTEIIb.

HU3YUYCHUHN KOTOPBIX
UCTIOJIB3YIOTCS 3aKOHBI
COXpaHCHHS

3aKOHBI COXPAHECHHS B MEXaHUKE. 3aKOH COXpaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.
Paborta cunbl. Pabota moreHmmanbHbIX cuil. MomtHocTh. DHeprus. Kunernueckas
sHeprus. [loTeHnuanbHas 3HEprus. 3aKOH COXPAHEHHMS] MEXaHUYECKOW HHEPTHUU.
[IpuMeHeHne 3aKOHOB COXPaHEHHUSI.

Tema 1.3 3aKkoHbI
COXpaHeHUs B
MEXaHHKe

Nmmynbe. 3aKOH cOXpaHEHUs
uMIyibca. PeakTuBHOE BUKEHUE.
Pewenue 3amau.

PabGora. MomtHocTs.
Kunernueckas sneprus.
[ToTenuunanbHas sHEprus. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPTHUH.

Ilpaxmuueckasa paboma Ne 3 no
peutenuio 3a0ay no meme «3aKoH
COXpaHeHUsl IHeP2UUY.

Ilpakmuueckaa paboma Ne 4
«HM3yuenue 3aKkona coxpanenus
MEXAHUYUECKOU IHEPLUUY.

Koumponvnasa paooma Ne3 no
meme «3aKOHbl COXPAHEHUS 6
MexXaHuKey.

Camocmoamenvuas padoma:
MpopaboOTKa JOMOJTHUTEIIBHON
JTUTEPATYPBI, C UCIIOIH30BAHUEM
PEKOMEHIAIIM TTPENo1aBaTelIs.
Pemenue 3agau mo teme «3akoH
COXpaHEHUS UMITYJIbCay,
Jomarinsist mpakTuyeckasi pabora
«Pacuér MOIHOCTH, pa3BUBAEMOI
pu X0Ab0e».

Coobmenne «300T0€ IPABUIIO
MCXaHHUKH).

WNHnuBuyanbHbIC TPOCKTHI:
«3aKOHBI COXpaHEHUSI B MEXAHUKE.
[Ipezentanus «cnons3oBanue
MPOCTBHIX MEXAaHU3MOBY.

[IpumMeHeHne 3aKoHa
COXpaHEHUs UMITYJIbCa JJIs
BBIYMCJICHHS N3MEHEHUI
CKOPOCTEH TeJl IIPU UX
B3aUMOJICHCTBHAX.
N3mepenue paboThI CHUI U
H3MEHEHNE KHHETHYECKOM
SHepruu tena. Beruncienue
paboOTHI CHJT U U3MEHEHUS
KHUHETUYECKOM SHEPrUu Tela.
Brranciaenne noTeHIBaIbHON
SHEPTuu Tej B
IPaBUTAIMOHHOM IIOJIE.
Omnpenenenue
MOTEHITMATBLHON SHEPT U
yrIpyro 1e(popMUPOBAHHOTO
TeJa Mo U3BECTHOM
nedpopMaIim 1 KECTKOCTH
tena. [I[pumeHenue 3akoHa
COXpPAHEHUS MEXAHUYECKOU
SHEPTHH IPHU pacueTax
pe3yIbTaTOB
B3aUMOJICHCTBUM TeEI
IPaBUTAIMOHHBIMU CUJIAMU U
CUJIaMH YTIPYTOCTH.
VYkazanue rpaHun
MIPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHue
Y4eOHBIX TUCIMIUIUH, TTPH
M3YUYEHUHU KOTOPBIX
HCIIONB3YIOTCS 3aKOHBI
COXpaHEHHUS.

Paznen 2. Mogiekyasipuas ¢pusuka. Tepmoannammuka

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOHN Teopuu. VneanbHbiit ra3. OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKOU Teopur. Pazmepsl 1 Macca MOJeKy1 U aToMOB. bpoyHOBCKOe
nmerxenne. uddys3us. CHUtbl 1 SHEPTUs MEXKMOJICKYIIPHOTO B3auMoieicTBs. CTpoeHHe
ra3000pa3HbIX, KUAKUX U TBEPAbIX Tes. CKOPOCTH ABMKEHUS MOJIEKYI U UX U3MEpPEHHE.
Wneanbueiii raz. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM Teopun
ra3oB. Temmepatypa u ee u3MepeHue. ['a30Bble 3aKOHBI. AOCOJIOTHBIA HYIb
TeMnepaTypsl. TepMoaMHaMUYecKas IMIKaja TeMIepaTypbl. Y paBHEHUE COCTOSHUS




NACAJIbHOIO rasa. MOJUIpHaH ra3oBas IMIOCTOAHHAsA.

Tema 2.1 OcHoBBI
MOJIEKYJISIPHO-
KHHETHYECKOM

Teopum

Ocuosuble nogatusa MKT.

1 TBEPABIX TEJI.

Crpoenune ra3000pa3HbIX, )KUIKUX

TerunoBoe nBIKEHNE MOJIEKYJI.
Mopenp ueansHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KHHETHIECKON
TEOpUH rasa.

Temneparypa — mepa cpeaneit
KHHETHYECKOW YHEPTUU MOJIEKY

ra3a (ypaBHeHue MeHnpeneeBa—
Kuaneiipona). ['a30BbIe 3aKOHBI.

ypaBHCHI/Ie COCTOsAAHUA UICAJIBHOT'O

Ilpakmuueckasa padoma Ne5 «
Pacuém maccwt 6030yxa 6
nomeujenuey

Camocmoamenvnasn paboma:
npopaboTKa MOTOTHUTEIHHOM
JIUTEPATYPBI, C UCITOIH30BAHUEM
PEKOMEHIalui [TPENOAaBaTEeIIs.
Pemrenne 3amad mo reMe «Macca u
pazMep MOJIEKYID»;

[ToaroroBka u odopmiieHHe
MIPE3EHTALUU, PEIICHHE 3aa4.
[Ipezentauus «M3mepenue
TEMIIePaTypbD».

Pewmenne 3amau Ha onpeneneHue
XapaKTEPUCTUK MOJIEKYJI U TIO TEME
«OcHoBHoOe ypaBHeHue MKT.
Temnepatypay.

WNHnuBuyanbHbIE IPOEKTHI:
«M3omporiecchl B IpUpoae 1
TEXHUKE.

Brimonnenue
SKCIEPUMEHTOB, CITYKAIIHX
JI711 0OOCHOBAHMS
MOJIEKYJIIPHO-KUHETUYECKOMN
teopuun (MKT). UneanbHbiii
ra3. Pemenne 3amad ¢
MIPUMEHEHUEM OCHOBHOTO
YpPaBHEHUSI MOJIEKYJISIPHO-
KHUHETUYECKON TEOPUH Ira3oB.
Omnpenenenne napamMeTpoB
BEIIECTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBaHHU
YpaBHEHUS COCTOSTHUS
HCaJIbHOIO rasa.
Brruncnenue cpegnen
KMHETUYECKON SHEPIUU
TEIIOBOT'O JBMKEHHUS
MOJIEKYJI 10 U3BECTHOU
TeMIIepaType BEIIEeCTBa.
Bricka3piBaHue THIIOTE3 IS
00BsICHEHHS HAOJIFOJaeMBIX
SIBJICHUW. Y Ka3aHue rPaHull
MPUMEHUMOCTH MOJIENN
«HUIeaILHBIN I'a3» U 3aKOHOB
MKT

CaoticTBa napoB. Mcnapenue u konaeHcanus. HaceleHHbIi nap U €ro CBOKWCTBA.
AOGcCotoTHas U OTHOCHUTEJbHAS BJIAXKHOCTh BO3AYyXa.
Touka pocel. Kunenue. 3aBucUMOCTb TeMIEpaTyphl KUIIEHUs OT naBieHus. [leperpeTslii nap
U €T0 UCIIONIb30BaHKUE B TeXHUKE. (CBOMCTBA XKUIKOCTEN. XapaKTEPUCTUKA KUAKOTO
COCTOsIHUS BeliecTBa. [l0BepXHOCTHBIN CIIOM KMIKOCTH. DHEPIHsl IOBEPXHOCTHOI'O CJIOS.
SIBneHHs HA TPAHULIE KUAKOCTH C TBEPABIM TeaoM. KanmuisipHble sSIBICHMUS.

Tema 2.2
CsoiicTBa
ITapos.
CsoiicTBa
JKUJIKOCTEM

Hcnapenne. Konngencanus.
Haceinennsiii 1 HeHaChIIIEHHBIH
nap. Kunenune. [10BepXHOCTHBIN

KHUIKOro COCTOSAHMS BEIICCTBA.

CJIOM JKUJKOCTH. XapaKTepUCTHKA

BrnaxHocTs Bo3ayxa.
Ilpakmuueckasa paboma Neb
«H3mepenue enarxicnocmu
8030yXa)

KaHI/IHJ'DIprIC SBJICHHA.

Camocmoamenvnas pavoma:

N3mepeHne BIaxHOCTH
Bo3ayxa. OObsicHeHHe
Ipolecca rnepexoja BelecTna
U3 OJTHOTO arperaTHOro
COCTOSIHUS B JIPyTOE€.
[TpuBenenue npumepos
IIPOLIECCOB NMapo0Opa30BaHuUs
B OBITY, IPUPOJIE, TEXHUKE.
[Tpumenenne QGu3NIECKUX
MOHATHUI U 3aKOHOB B
y4eOHOM MaTepuae
npo¢ecCUOHATLHOTO




npopaboTKa MOTOTHUTEIHHOM
JIUTEPATYPBI, C UCITOIB30BAHUEM
PEKOMEHIalu{ MTPENOAAaBaATEII.
IToaroroBka cooOIIeH I, KOHCIIEKTA.
NunuBuyanbHbIe IPOEKTHI:
«IIpakTyeckoe uCnob30BaHUE
KaNWUISPHBIX SIBJICHUN B TEXHUKE.

xapakrtepa. Mcnonb3zoBanue
WNHTtepHera miid noucka
nHpopmanuu.

CBolicTBa TBEPBIX Tell. XapaKTePUCTHKA TBEPAOrO COCTOSIHHS BELIECTBA. YIpPyrue

cBOIicTBa TBepAbIX Tesl. 3akoH ['yka. MexaHuueckue CBOWCTBAa TBEpIbIX Tell. TersioBoe
pacIIMpeHne TBEPABIX TN U KUAKocTel. [lnaBieHne nu KpucTaum3anusl.

Tema 2.3
CaoiicTBa
TBEPABIX TeJ

XapakTepucTuKa TBEPIOTO
COCTOSIHMS BEILECTBA. 3aKOH
I'yka

MexaHnuyecKkne CBOMCTBA TBEPABIX
TEl.

Bupl u Tune nedopmariui.

«Ilpakmuueckan paboma Ne7
«H3mepenue mooynsa ynpyeocmu
Pe3UHbLY.

Camocmoamenvnan paboma:
MpopaboTKa JOTOTHUTEIIBHON
JTUTEPaTypPHI, C UCTIOTH30BAHUEM
PEKOMEHIAalNI TPenoaaBaTes.
[ToaroroBka k 3a4eTy, COOOIIEHUH,
KOHCIICKTA.

NuauBuayanbHbIE TPOCKTHI:
«BnusHue negexToB Ha pusnUeckue
CBOMCTBA KPUCTAILIOBY, «Kuakue
KpUCTAILTBD», «[[pHMEeHEHNE KHUIKIX
KPUCTAIIJIOB B IPOMBIIIIIIEHHOCTHY.
CooOmenne «MexaHHUeCKHUE U
TEXHOJIOTUYECKHE CBOHCTBA
MaTEepHAJIOBY.

[IpuBenenue npumepos
aMOp(QHBIX U
KPUCTAJUIMYECKUX TEJl.
Omnpenenenue
MEXaHUYECKOT O HAIPSKEHUS
npu aedpopManuu.
HccnenoBanne
MEXaHUYECKHUX CBOMCTB
TBepAbIX Ten. [Ipumenenune
(U3NIECKUX TOHITUN U
3aKOHOB B y4€OHOM
MaTepuaie
npoheccHoHaNbEHOTO
xapakrepa. Mcnonb3zoBanue
WNHuTtepHeta aig noucka
uHpOpMAaIH 0 pa3paboTKax
Y IPUMEHEHUAX
COBPEMEHHBIX TBEPABIX U
aMop(HBIX MaTepUATIOB.

Tepmoaunamuka.

OcHoBEI TepMOonHAMUKH. OCHOBHBIC TIOHATHS M OMpeAesieHUus. BHYTpeHHs sHEprus
CUCTEeMbl. BHYTpeHHSs 2HEeprust uaeanbHOTO ra3a. Pabora u Temnora kak GopMbI neperadn
SHEprur. TermoeMKOCTh. Y IelbHas TeITIOEMKOCTh. Y paBHEHHUE TeIuIoBoro Oananca. [lepsoe
HAYaJo TePMOJUHAMUKHU. AnabaTHbIN nporecc. Bropoe Hauano TepMOAMHAMUKH.
[Tpunmn gerictBus TermoBor MammHbl. KII/ TermoBoro npuratens. XonoIuIbHbIE
MaiuHbl. TeroBbie apuraresnn. OxpaHa Ipupoibl.

Tema 2.4
Tepmoauna-
MHKA

OCHOBHEIE TOHATHUS
TEPMOJIMHAMUKHI

Pewienue 3a0au no meme:
«Ocnoenble 3aK0HbL
mMepMOoOUHAMUKU)

TeroBeie JABUTaTCIN. IBUIaTCIIb
BHYTPEHHETO CTOPaHUs, JU3EIb.
KII/I nurareneii. Pemenue 3amauy.

Konmponvuaa paboma Ned no
meme: «Ocnoevt MKT.
Tepmoounamukay.

N3Mepenne konmyecTa
TEIJIOTHI B Mpolieccax
TeIUIonepe1adm.

Pacuer nuzmenenus
BHYTPEHHEHN SHEPIUU Te,
paboThI U IEPEAAHHOTO
KOJIMYECTBA TEIIOTHI C
HCIOJIb30BAaHHUEM IEPBOTO
3aKOHA TEPMOJAMHAMHUKH.
Brruucnenue KITJI.
OOBsicCHEHNE TPUHITUIIOB




Camocmoamenvnan paboma:
MpopabOTKa JOTOTHUTEIILHON
JTUTEPATYPHI, C UCTIOTH30BAHUEM
peKOMeHIaluii mpernoaaBaTess.
[ToxaroroBka, COOOIICHUI,
KOHCIIEKTA.

Pemenne 3anau no reme «IlepBbiit
3aKOH TEPMOJAMHAMUKH U €r0
MIPUMEHEHUE K Pa3IMYHbIM
IpoLeccam.

NuauBuayanbHbIE TPOCKTHI:
«3MeHeHrne BHYTPEHHEH SHEPTrun
[P HarPEBaHUU METAILIAY,
«PeakTuBHBIE ABUTATEIN U OCHOBBI
paboThI TEIUIOBOI MAITUHBDY.

JIEWCTBUSI TETUTOBBIX MAIIKH.
JemoHcTpanus ponu GU3MKH
B CO3/IaHUU U
COBEpIIIEHCTBOBAHUU
TETJIOBBIX JIBUTaTEIICH.
N3noxenue cytu
AKOJIOTMYECKUX MPOOIIeM,
00YCIIOBIICHHBIX PA0OTOU

Pa3nen 3. DuekTpoauHaMuKa

OIEKTPUYISCKOE TOJIe.

QJICKTPHUYICCKOI'O ITOJIA.

DnexTpuyeckre 3apsabl. 3aKOH COXpaHEHUs 3apsaa. 3aKoH
Kynona. Dnexrpudeckoe noje. HanpskeHHOCTD deKkTpudeckoro noss. [puniun
cynepno3unuu mnoneid. Pabota cun snekrpocrarnyeckoro mousd. Ilorennuman. PazHoctsb
MOTEHI[MAIOB. DKBUIMOTEHIIUAIbHBIE TOBEPXHOCTH. CBSI3b MEXK/y HAMPSX)KEHHOCTHIO U
Pa3HOCTHIO MOTEHIMANIOB YJIEKTPHUUECKOT0 MOJIsl. J{UANEeKTPUKH B SJEKTPUUYECKOM TOJIE.
[Monspuzanusa audrnekTpukoB. [IpoBogHuku B 3nekTpudeckoMm moje. KonpeHcaTopsl.
CoenvHeHHE KOHJIEHCATOPOB B OaTapero. DHeprus 3apsHKeHHOT0 KOHEHCaTopa. DHEPrus

Tema 3.1
DyleKTpUYeCcKoe MoJI
e

DNeKTpUYecKui 3apsia u
3JI€MEHTapHBIC YACTHUIIb. 3aKOH
COXPAHEHUS AJIEKTPUIECKOTO
3apsana. 3akoH Kynona. Pemenue
3ajad.

DneKTpruYecKoe moJie.

nosist. [IpuHImnm cynepno3unuu
noJei.

HaHpH)KeHHOCTL QJICKTPHUICCKOI'0O

IloTeHumaabHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.
[ToTennman u pa3HOCTH
noTeHuManoB. CBA3b MEXKIY
HaNpsH>KEHHOCTHIO
3JIEKTPOCTATUYECKOTO MOJIS U
HANPSHKEHUEM.

HpOBOIIHI/IKI/I W JUDJICKTPUKU B
OJICKTPOCTATUYCCKOM IT0JIC.

9HCpl"I/I$I SJIICKTPHYECCKOTI'O IT0JIA
KoHJacHcaTopa. Pemenue 3agad.

OnexrpoeMkocTh. KoHneHcaTopsl.

Ilpakmuueckaa paboma
No8«Onpeoenenue
INEKMPoOeMKoCmu
KOHOeHcamopay.

Konmponvuaa paboma Ne6 no
meme « JNEKTPUUECKOE MOJIEY.

Brruncnenue cun
B3aMMOJICHCTBHS TOYCUHBIX
ANEKTPUUYECKUX 3aPSIOB.
Brruncienne
HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJISI OAHOTO
Y HECKOJIbKMX TOYEUHBIX
ANEKTPUICCKUX 3aPSIOB.
Brruncnenue noteHmuana
ANEKTPUYECKOTO TOJISI OAHOTO
Y HECKOJIBKMX TOYEUHBIX
AMEKTPUICCKUX 3aPSIOB.
W3mepenue pazHOCTH
noTeHuuanoB. M3mepenue
SHEPTHUH IIEKTPUUECKOTO
TIOJIST 3aPSKEHHOTO
KOHZIeHcaTopa. Berancnenue
SHEPTHUH ICKTPHIECKOTO
TIOJIS 3aPSKEHHOTO
KoHJleHcaTopa. PazpaboTtka
TJIaHa U BO3MOXKHOM CXEMBI
JNEUCTBUI
AKCIIEPUMEHTATIHLHOTO
onpeneacHus
AIEKTPOEMKOCTHU
KOHJIEHCATOpa U
JIUAIIEKTPUIECKON
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Camocmoamenvuas paboma:
MpopabOTKa JOTOTHUTEIILHON
JUTEPATYPBI, C UCIIOIH30BAHUEM
PEKOMEHIalMI penoaaBaTeis.
[ToxaroroBka, COOOIICHUI,
KOHCIIEKTA.

Pemenue 3aga4d mo teme: «Pacuér
MapaMeTPOB JIEKTPUUECKOTO TOJISI.
Koncnekr «Bnusane
BJIEKTPOCTATHYECKOTO
ANIEKTPUYECTBA Ha YETIOBEKAY.
JlomarHsis mpakTU4eckas padora
«Habnronenue aieKTpu3anuy myTéM
TPEHHUS».

Pedepartsl: «Buapl anekTpudeckux
pa3psaoBY, « INEKTPUUECKUE
paspsiJibl Ha CITy)KO€ YeIOBEKay.

MIPOHUIIAEMOCTH BEIIECTBA.
[IpoBenenue CpaBHUTEITHLHOTO
AHaJIM3a I'paBUTAUOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEH

3aKOHBI TOCTOIHHOI'O TOKA. YCJ'IOBI/Iﬂ, HCO6XOI[I/IMBIG JJIs1 BOBHUKHOBCHHS U IMOAACPKAHUA

ayeKTprudeckoro Toka. Cuiia ToKa M IJIOTHOCTh TOKa. 3akoH OMa s yyacTka nenu 0e3
OJIC. 3aBUCHMOCTb 3JIEKTPUYECKOTO COMPOTHUBIICHUS OT MaTepuania, JJIUHBl U IUIOLAAH
MOTNIEPEUHOTO CEYEHUS TPOBOIHUKA. 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJHUKOB OT TEMIEpPaTypbl. DIEKTPOIABMKYIIAs CHUJla UCTOYHMKA Toka. 3akoH Oma
st oo nenu. CoeauHeHue MPOBOJHUKOB. COENMHEHHME HCTOYHHKOB
AJICKTPUYECKON 3Hepruu B Oatapero. 3akoH [[xoyns—IJlenna. Pabora u MOIITHOCTH
ANEKTPUUYECKOTO TOKa. TeruioBoe IeMCTBHUE TOKA.
DNEeKTpUUECKUN TOK B MOIYNpoBOoAHHKAX. COOCTBEHHAss MPOBOAMMOCTH IOJIYIPOBOJIHUKOB.
[TosryipoBOTHUKOBEIE PUOOPBHL.

Tema 3.2
3akoHbI
MOCTOSIHHOI'O
TOKA

VcoBusi, HEOOXOUMBIE IS
BO3HHUKHOBCHUA U HOIII[Gp)KaHI/ISI
3NEKTPUICCKOTO TOKA.

Cwuta Toka. 3akoH Oma Jist
y4acTKa IEeIu.

Cornpotusienue. 3aBUCUMOCTD
ANEKTPUYECKOTO CONMPOTUBICHUS
MIPOBOJIHUKOB OT TEMIIEPaTYpHI.
Pemenue 3amxau.

H3mepenue cuibl TOKa U
HaIpsKEHUSI.

Ilpakmuueckaa padoma Ne9
«HM3yuenue wkanpl
INEKMPOUIMEPUMENIbHO20
npuoopay.

DNeKTPOU3MEpPUTENIbHbIE PUOOPBHI.

DNEeKTPUYECKUE LIETIH.
IlocienoBaTenpHOE U
napauieJIbHOE COeTUHEHNE
HpOBO}IHI/IKOB U NCTOYHUKOB
MMUTAHUS.

Ilpaxmuueckas pavoma Nel()
«Onpeodenenue yoenvbHo2o
CONPOMUGIEHUA NPOBOOHUKAY.

Ilpakmuueckasa paooma Ne 11-12

N3mepenue MOIIHOCTH
AIIEKTPUYECKOTO TOKA.
N3mepenue D/IC u
BHYTPEHHET0 CONPOTUBIICHUS
HCTOYHUKA TOKA.
BrinonHenue pacueroB CuiIbl
TOKa U HaNpsHKEHUH Ha
Y4acTKaxX 3JIEKTPUUYECKUX
nenei. OObsiICHEHUE Ha
IIPUMEPE IEKTPUIECKON
LIENU C JByMSI ICTOYHUKaMH
toka (/1C), B kKakoM ciyyae
UCTOYHUK 3JIEKTPUYECKON
SHEPTUH padOTAET B PEKUME
reHepaTopa, a B KAKOM — B
peXHUMe MOTPEOUTES.
Omnpenenenne TemnepaTypsl
HUTHU HAKaJIUBAHMUSL.
N3mepeHnue 31eKTpUIecKoro
3apsiaa anekTpoHa. CHsTHe
BOJIBTAMIIEPHOM
XapaKTePUCTUKU TUOAA.
IIpoBenenue cpaBHUTENBHOTO
aHaJn3a
II0JIyIIPOBOIHUKOBBIX JJUOJ0OB

11




«H3yuenue nocneoosamenvhozo u
napannenbHozo cOeOUHeHU
HPOBOOHUKOB.

Pabora 1 MOIIHOCTH TOKA. 3aKOH
[xoynsa-Jlenna. Pemenue 3anay.

DNEeKTpOABMKYIAs CHJla. 3aKOH
OMa [1s moyTHOu nenu. Pemenne
3a1ad4.

Ilpakmuueckasn paooma Ne 13
«Onpeoenenue 3/]C u
GHYMPEHHE20 CONPOMUB/IEHUSA
UCMOYHUKA MOKa).

Ilpakmuueckaa padoma Ne 14
«Onpeoenenue KI/l ucmounuka
moKa»

Ilpaxmuueckasa paboma Ne 15
"Pewienue 3a0au no meme
"3axon Oma onsa nonuoii yenu'.

Konmponvuaa paboma NeT no
meme «llocmosnnvii
NIEKMPUUECKULL MOKY.

DIIEKTPUYECKUI TOK B MOJYIIPOBOJ]
Hukax. CoOcTBeHHAs
MIPOBOJMMOCTH

TMOJTYTIPOBOJIHUKOB.
[TosrynpoBOIHUKOBBIE PUOOPBHI.

Ilpakmuueckan paboma Ne 16
«HM3yuenue npunyuna oeiicmeus
NOJIYnPO6OOHUKOBHIX NPUOOPOEY.

Camocmoamenvuas padoma:
MpopaboTKa JOMOJTHUTEIBHON
JUTEPATYPBl, C UCIIOJIH30BAHUEM
PEKOMEHIAlMI IPEnoaaBaTeIs.
[ToxaroroBka, COOOIICHUM,
KOHCIICKTA.

IIpoexr «IIpumeHeHue TemIoBoro
JIEUCTBUS JIEKTPUUECKOTO TOKA»
Pemenue 3anau no reme «Pacuer
SKBUBAJICHTHOTO COMPOTUBIICHUS
CMEUIaHHBIX COMPOTUBIICHUN
MIPOBOJTHUKOBY.

Coobmenus: «IcTOUHUKH
MOCTOSIHHOTO TOKay; «IIpaBuiia
TEXHHUKHU 0€30MaCHOCTU TIPH
JKCIUTyaTaIlluu
3IIEKTPOOOOPYIOBAHUSY.
Koncnekr «2QnekrponsmepureabHble
pudOpHI».

NuauBuyanbHbIe TPOEKTHI: « Buabl
ANEKTPUUECKUX Pa3psIiOBy,
«OIeKTpuUecKue pa3psiabl Ha
ciyx0e uenoBekay, «MoaHusT —

u Tpuo0B. Mcnonb3oBanue
HNutepuera a1t moucka
uHpOpMaLIUHU O
MEePCIEKTUBAX PA3BUTHS
IIOJIYIIPOBOXHUKOBOM
TEXHUKH. Y CTAaHOBKA
MPUYUHHO-CJIEACTBEHHBIX
CBSI3EH.
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ra3oBbIi pa3psi B IPUPOIHBIX
ycnoBusax», «llomynpoBogHUKOBBIE
JATYUKU TEMIIEPaTypbI».

MaruutHoe nose. BekTop HHIYKIMM MarHuTHOro 1oJis. JlelicTBre MarHUTHOTO 110JIsI Ha
IPSIMOJIMHEMHBIN POBOIHUK C TOKOM. 3aKOH AMIiiepa. BzaumoneiictBue TokoB. MarHuTHbIN
notok. Pabora o nepemenieHno NpoBOJHIKA C TOKOM B MarHUTHOM 1oje. JlelicTBue
MarHuTHOTO TOJisi Ha ABWXKyluicsa 3apsan. Cuna Jlopenma. OmnpeneneHue yaenabHOTO
3apsga. Y CKOPUTEIH 3apsyKEHHBIX YaCTHLL.

Tema 3.3
MarnuTHoe moJjie

BsanmoselicTBre TOKOB.
Marnutsaoe none. Uaaykmnus
MarguTHOTO 1T0JIs1. MarauTHEIN
TOTOK.

Ilpaxmuxkym no pewtenuio 3a0au
Ha onpeodeieHue XapaKmepucmuk
MAZHUMHO20 NOJIA.

3akoH Amnepa. Cuna Jlopenua.
[IpakTueckoe NpUMEHEHUE CHUJIBI
Awmrnepa u cuibl JlopeHna.

Ilpaxmuxkym no pewenuio 3a0au
no meme «Pacuem cunvt Amnepa
u cunwt Jlopenyay.

Ilpakmuueckasn paooma Ne 17
«Habnroenue oeiicmeusn
MAZHUMHO20 NOJIA HA RPOBOOHUK
C MOKOM).

Camocmoamenvuas padoma:
popabOTKa JOTOTHUTEITHHOM
JTUTEPaATYypPHI, C UCTIOTH30BAHUEM
PEKOMEHIALNI IPEnoaaBaTeIs.
[ToaroroBka cooOIIeHN, KOHCTIEKTA.
Pemenue 3a1a4 mo teme «3aKoH
Awmriepa u cuna JlopeHay.
WNHnuBuyanbHbIE IPOEKTHI:
«MarautHas 1eheKTOCKOMHSI.

N3smepenne nHayKuumu
MarHUTHOTO TOJIA.
Breraucnenue cu,
JIEHCTBYIOIIUX HA POBOJHUK
C TOKOM B MarHUTHOM IIOJIE.
Brruucnenue cui,
JICUCTBYIOIINX HA
ANEKTPUYECKUH 3aps,
JIBIDKYIIUICS B MArHUTHOM
nonie. OObsICHEHUE TPUHITUIA
JEUCTBHUS MaccC-
cnektporpada, yckopurenei
3apsKEHHBIX YaCTHIL.
OOBscHEHHUE POTH
MarHuTHOTO T0JI 3eMJIH B
KU3HHU PACTEHUU, KUBOTHBIX,
yenoBeka. [Ipusenenue
MIPUMEPOB MPAKTHYECKOTO
MIPUMEHEHUS U3YUYEHHBIX
SBJIGHUH, 3aKOHOB, TPUOOPOB,
ycrpoiicts. [IpoBenenue
CPaBHUTEIBHOIO aHAJIN3a
CBOWCTB
ANEKTPOCTATUYECKOT O,
MarHUTHOTO ¥ BUXPEBOTO
ANEKTPUUECKUX MOJIEH.
OObsicHEeHUE HA TPUMEPE
MarHUTHBIX SIBJICHUM, TOYEMY
GU3UKy MOKHO
paccMaTpuBaTh Kak
METaIUCIUTIIIUHY.

DIeKTpOMarHuTHas MHAYKIMS. DJIEKTPOMAarHuTHast MHAYKIUs. BuxpeBoe anekTpuyeckoe
nosie. CaMOMHIYKIUs. DHEPrUsl MAarHUTHOTO I10JIA.

Tema 3.4 Daexrpo-
MarHuTHast
WHIYKIHSI

DneKTpoOMarHuTHasT MHIYKITHS.
[IpaBuio Jlenna.

3aKOH AJIEKTPOMarHuTHOU
UHAYKLUH.

Ilpakmuueckasn paooma Ne 18
«H3yuenue asnenun
2J1eKMPOMAZHUMHOU UHOYKUUUY.

Camounaykuusi. UHIyKTUBHOCTb.
3Hepr1/1;1 MArdHuTHOT O I10JI TOKaA.
DJIEKTPOMArHuTHOE TOJIE.
Pemenue 3amauy.

UccnenoBanue sBneHui
AJIEKTPOMATrHUTHOMU
WHAYKIAHA, CAMOUHTYKITUH.
Brruncnenue snepruun
MarHMTHOTO TIOJIS.
OObsicHEHNE TTPUHITUTIA
JEHCTBUS SIIEKTPOBUTATETIS.
OObsicHEHNE TTPUHITUTIA
JIEUCTBUA FeHepaTopa
AIEKTPUYECKOTO U
AIEKTPOU3MEPUTETHHBIX
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Ilpakmuueckana paboma Ne

19" Pewuenue 3a0au no meme
"Maznumnoe noine.
Inekmpomaznumnan unoykuyua''.

Konmponvuaa paboma Ne8 no
meme «Maenummnoe nore.
ONeKMmpoOMacHUMHASL UHOYKYUSLY.

Camocmosamenvnaa paboma:
popaboTKa JOTOTHUTEIHHOM
JUTEPATYPBI, C UCIIOIH30BAHUEM
PEKOMEHIALNI IPENnoaaBaTEeIs.
[ToaroroBka cooOIIeHNN, KOHCTIEKTA.
Koncnexkr «IIpaktnaeckoe
HCIIOJIb30BAaHUE AIEKTPOMATHUTHON
WHTY KA

puOOPOB.

Pa3znen 4. Kosie0anusi 1 BOJIHBI

Mexanuueckue konebanus. KonebarenbHoe npuwxkeHue. ['apMoHHueckue koseOaHUs.

CBoOonHbIE MexaHUyeckue koneOanus. JIMHEWHble MeXaHWYecKHue KoyieOaTelbHbIe
cucteMsl. [IpeBpaienue sHeprun npu KojaedareabHoM ABMKeHNH. CBOOOIHBIC 3aTyXaIOIINe
MeXaHW4YecKue Kouebanus. BeiHyXIeHHbIE MEXaHUYECKUE KOJIeOaHMsI.

Mexanuueckue sonnvl. Ynpyrue BosiHbl. [lonepednbie v NpoaoJIbHbIE BOJIHBI.

XapaKTepUCTUKU BOJIHBI. Y paBHEHUE IUIOCKOWM Oerymiei BoiHbl. MHTepdepeHIus BOJH.
[TonsitTue o audpakiuu BOJH. 3BYKOBbIE BOJHBL. YIJIBTPa3BYK U €r0 IPUMEHEHHE.

Tema 4.1
Mexannueckne
KoJIe0aHusl.
MexaHnueckue BOJI
HbI

Mexanuuyeckue KoueOaHusl.
XapaKTepUCTUKHU KOJICOAHHIA.

lapmonmnueckue KoneOaHusl.
Pemenue 3agau.

Ilpaxkmuueckasn padoma Ne 20
«H3yuenue xapakmepucmux
MEXAHUYECKUX KOJ1eOAHUI).

Ilpaxmuueckas pavoma Ne 21
«Onpeoenenue yckopenus
C80O00H020 NAOEHUS C HOMOULBIO
MAAMHUKQ).

Pacnipoctpanenue konebanuii B
ynpyroi cpezne. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI.

XapaKkTepUCTUKH BOJHBI. 3BYK.
YapTpa3ByK M €ro NpUMEHEHHE.

Ilpaxmuxkym no pewenuio 3a0au
no meme «Konebanusa u 6onnvy.

Konumponvnaa paooma Ne 9 no
meme «Mexanuueckue Koebanus
U 6OJIHBLY.

CamocrosiTesibHasi padora:
popabOTKa JOTOTHUTEIHHOM
JTUTEPATYPHI, C UCTIOTH30BAHUEM
PEKOMEHIAIIM TTPENo1aBaTelIs.
[loaroroBka cooOIICHNM, KOHCIICKTa
Koncnekt «MasgTHUKNY.
Coobmenne «1llym u Bubpanus Ha
MIPOU3BOACTBEY, «Mepbl O0PHOBI €

HccnenoBanue 3aBUCUMOCTH
nepuo/ia KojieoaHui
MaTEMaTHYECKOr0 MasiTHUKA
OT €ro JJIMHBI, MacChl U
aMIUTUTYAbI KOJIeOaHU.
BripaboTka HaBBIKOB
BOCIIPUHUMATD,
aHaAJIN3UPOBATh,
nepepadaThBaTh U
MPeIbABIATH HHPOPMALIHIO B
COOTBETCTBHH C
MOCTABJIEHHBIMHU 33JJaYaMH.
IIpuBenenne npuMepoB
aBTOKOJIEOATEIbHBIX
MEXAHUUYECKHUX CHCTEM.
[IpoBenenue knaccuduxanum
Kosiebanuit Mzmepenue
JUIMHBI 3ByKOBOW BOJIHBI 110
pe3yJbTaTtaM HaOJItoJeHUN
uHTEp(EepeHIINN 3BYKOBBIX
BoJH. [IpencraBnenne
oOactell MpUMEHEHHUS
yJIbTpa3ByKa U MEPCHEKTUBbI
€ro UCMOJIb30BaHUS B
pa3NUYHBIX 001ACTAX HAYKH,
TEXHUKH, B MEJTULIUHE.
N3noxenue cytu
HKOJIOTMYECKUX MPOoOIeM,
CBSI3aHHBIX C BO3/EICTBHEM

14



IIyMOM U BHOpanueii».
WNHuBHyanbHbIE IPOSKTHI:
«[IpakTHyeckoe NpuMeHEeHNe
yIBTPa3BYyKa», « IKOJIOTUUECKHE
po0JIeMbl, CBSI3aHHBIE C
BO3/IeiCTBHEM 3BYKOBBIX BOJIH Ha
OpTraHU3M YEJIOBEKaY.

Pemenne 3a1au Ha onpeeneHne

XapaKTepUCTUK KoeOaHui Tpy3a Ha

PYXKHUHE.

3BYKOBBIX BOJIH Ha OPTraHU3M
YCJIO0BCKa.

dnexmpomacnumuule konebanus. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS.

[TpeBpaiieHre 3Hepruu B KoJeOATEIbHOM KOHType. 3aTyXalollue 3JIeKTPOMAarHUTHBIE
koneOanus. ['eHepaTop HE3aTyXaroIMX SJCKTPOMArHUTHBIX KoyieOaHWH. BBIHYXICHHBIE
nekTpuueckue konebanus. Ilepemennsiii Tok. I'eneparop nepemenHoro Toka. EMkocTHOE 1
MHAYKTUBHOE CONPOTHUBJIEHMSI NEPEMEHHOIO TOKa. 3akoH OMma i 3JIEKTPUYECKOU
LeNHM IEepEeMEHHOro Toka. PaboTa M MOIIHOCTh IEPEMEHHOr0 TOKa. I'eHepaTophbl TOKa.
Tpancdopmaropsl. Toku Bbicokoil wactothl. Ilomydenue, mepeaaya u pacrpeneneHue

AIEKTPOIHEPTUH.

INeKMPOMACHUMHBLE BOIHbL. SHCKTpOMaFHI/ITHOC IoJIe KaK OCOOBIi BUJ MaTCpUU.

DneKTpoMarHuTHeIe BoJHBI. BuOpartop I'epria. OTKpBITHII KoieOaTeIbHbIN KOHTYP.
Nzobperenune paguo A.C. Ilonoseim. [lonarue o paguocssizu. [Ipumenenue
AIEKTPOMArHUTHBIX BOJIH.

Tema 4.2
JIeKTpo-
MATHHUTHBIE
KO0JIeOaHus B
BOJIHBI

CBo0OoHbIe KOICOaHNs B
KoJie0aTeIbHOM KOHTYpE.
[Tepuon cBOOOAHBIX
AIEKTPUICCKUX KOJIeOaHUH.

BriHy)k1eHHBIE KOJIeOaHMs.

IlepeMeHHBIN SJIEKTPUYECKUH TOK.

no meme «Pacuém
Xapakmepucmuk
KoJ1e0amenbH020 KOHmMypay.

Ilpakmuxym no pewenuio 3aoau

I'enepupoBaHue sHEPTUH.
Tpanchopmarop.

Ilpakmuueckas pavoma Ne 22
«HM3yuenue ycmpoiicmea
mpancgopmamopa u
onpeoenenue KoIgpguyuenma
mpancgopmayuuy.

no meme « Tpancghopmamop».

IIpakmukym no pewenuio 3a0ay

[IpousBoacTBo, nepenaya u
HCIIOJIb30BAHUE AIEKTPUUECKOM
SHEPIUM.

W3nydyeHne 3eKTPOMarHUTHBIX
BoJiH. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH.

N3o6perenue pagno A.C.

TeneBunenue. CoBpeMeHHbIE
CpEACTBA CBSI3U.

ITonoseim. IIpuHIMI paguOCBsA3H.

Koumponvnasn paooma Nel0) no

Hab6uroienue ocuumiorpamm
TapMOHHYECKUX KOJIeOaHMI
CUJIBI TOKa B Lenu. Pacuer
3HAYEHUI CUJIBI TOKA U
HAIpPsDKEHUS Ha 3JIEMEHTax
L[ENU TIEPEMEHHOTO TOKa.
Uccnenosanue npuHnuna
neicTBus TpaHchopMaTopa
U TeHepaTopa epeMeHHOT 0
ToKa. Mcnonb3oBaHue
NHTtepHera i noucka
nHpopmanuu o
COBPEMEHHBIX CIIOCo0ax
nepeayu AIEKTPOIHEPTHH.
OcymiecTBiieHne
paauonepenadu u
paauonpueMa.
HccnenoBanne CBONCTB
AJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIHI0 MOOMIBHOTO
tenedona. Pazpurue
[IEHHOCTHOTO OTHOIIEHUS K
M3y4aeMbIM Ha ypOKax
(bu3uKH 00bEKTaM U
OCBaMBaeMbIM BUAAM
nesitenbHocTH. OObICHEHNE
MPUHIMITAATHEHOTO Pa3IHyus
MIPUPOJIBI YIIPYTHX U
AJIEKTPOMAarHUTHBIX BOJIH.
N3noxenue cytu
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| meme «Konebanus u 6onnviy.

CamocTrosiTesibHasi padora:
popaboTKa JOTOTHUTEIHHON
JUTEPaTypPhl, C UCTIOIH30BAHUEM
pPEKOMEH Il MTPenoiaBaTeis.
IToaroroBka cooOILEHNH, KOHCIIEKTA,
IIPE3EHTALAMN.

Joxkman «['enepupoBanue u
TparcopMarIys IePEMEHHOTO TOKaY.
[TpakTuueckas pabora «Pabora Toka

M pacueT pacxojga TOTpPeOICHUS
BIIEKTPOIHEPTUNY.
NunuBuayanbHble TPOEKTHL: «Buabl
TpaHchopMaTopoOBY.

Koncnekr no reme «llotepu
3JIEKTPOIHEPTUH TIPH TIepeIauu 1o
JIDIIy, «Bousnaue
3JIEKTPOMArHUTHOTO TOJIS Ha
YeJIOBEKAY.

[IpezenTtanus «CoBpeMeHHbBIE BUIbI
CBSI3I.

AKOJIOTHYECKUX MPOOIIEM,
CBS3aHHBIX C
AJIEKTPOMArHUTHBIMH
K01€0aHUsIMH 1 BOJHAMH.
OOBsicHeHHE posu
3JIEKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX
HCclienoBaHusIX BeeneHHoii.

Pa3pen 5. Onruka

Ilpupooda ceema. CxOpoCTh PACIPOCTPAHEHHUSI CBETA. 3aKOHBI OTPAXKEHHUS M TMPETOMIICHUS
ceeta. [lonmnoe otpaxenwe. JIunspl. ['ma3 kak onTudeckass cuctema. ONTHYECKHE

puOOpHI.

Bonnosvie ceoticmsa ceema. Unteppepenius cBeta. KorepeHTHOCTh CBETOBBIX Jy4eil.
Wnrtepdepennus B ToHKuX IieHkax. Ilomockr paBHoit Tommmubl. Kombia HeroToHa.
Vcnonb3oBanue uHTephepeHMM B Hayke W TexHuke. J(udpakuus csera. [udpakius Ha
I B MapaJUIeNbHBIX JTydaX. Juppaknuonnas pemerka. [loustue o romorpadun.
ITonspuzanus nonepeunsix BosH. [lonspusanus ceeta. J[BOMHOE JIydenpesoMIICHHUE.
[Tonspounsl. Aucnepcus ceeta. Bunel criektpoB. CriekTpbl ucnyckanus. CexkTpsl
noryomeHus. YiuprpaduoneroBoe U nHppakpacHoe u3MydyeHHs. PeHtrenoBckue syun. Mx

IIPUPOJA M CBOWCTBA.

Tema 5.1
IIpupona cBera
H BOJIHOBBIE
CBOMCTBA cBeTAa.

CaeToBbI€ yuu. 3aKOH OTPa)KE€HUs
u npesiomienus ceera. [lonnoe
BHYTpPEHHEE OTPAKECHUS.

Ilpakmuueckaa paboma Ne 23
«H3mepenue nokasamens
NpeOMACHUA CIEKIAN.

®opmyJia TOHKOH JIMH3BL.
[Tonyuenune n300pa>keHUsI C
MTOMOIIIBIO JIMH3BL.

Ilpakmuueckaa paboma No24
«llonyuenue uzoopascenuii c
ROMOWBIO JIUH3BLY.

Konumponvnas paboma Nel 1
«l'eomempuueckan onmuxay.

CBeT. DIEeKTPOMAarHUTHHIE BOJIHBI.
CKopocTh CBETa U METOJII €€
HU3MEpEHHUSI.

Hucnepcus cseTa.
WnTepdepennus cera.

[IpumeHeHne Ha PAKTUKE
3aKOHOB OTPAXCHUS U
MIPEIOMIICHUS CBETA MPHU
pelIeHnH 3a1a4. Y MEHUE
CTPOUTH U300paKEHUS
MIPEAMETOB, JTaBaCMbIC
nuH3amu. Pacuer
pacCTOSTHUS OT JIMH3BI JI0
M300paxKeHHsl IPeAMETA.
Pacuer onTuyeckoi CHIIbI
nuH3bl. M3Mmepenue
(hOKYCHOTO PaCCTOSTHHS
nuH3bl. Habmonenue
SIBJICHUSI MHTeP(HEPCHIINH U
mudpakiun. U3mepenue
JUTHHBI CBETOBOM BOJIHBI 11O
pe3ynbraTtaM HaOIIoACHUS
SIBJICHUST MHTEP(DEPCHITHH.
HaGmtonenue siBineHus
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KorepentHocts. Audpakius
CBeTa.

Ilpakmuueckana paboma Ne
25«H3mepenue 01unbl C6€MOBOI
6OJIHBLY.

W3nyuenue U CHEKTPHI.
CriekTpasbHbIN aHAIU3.
Ilpakmuueckaa paboma Ne 26
«H3yuenue cnekmpog
U3JIyueHus).

CamocrosiTesibHasi padoTa:
npopadoOTKa JOTOTHUTEIBHOM
JIMTEPATYPHl, C UCIIOJIB30BAHUEM

PEKOMEH AL TIPENOAaBaTES. audpakum cBeta,
[loaroroBka cooOmIeHN, KOHCTIEKTa, | IOJIAPU3ALUU U JUCIIEPCUN
IIPE3EHTALUH. cserta. [louck pasnnuuii u
Joxnan «[IBeT u cBeT» CXOJICTBA MEK]Y

Koncnekr «XapakrepucTuka I(pPaKIUOHHBIM U
Pa3IMYHBIX BUJIOB U3IIy4YCHUID, JUCIIEPCUOHHBIM
«HMcnonb30BaHus B TEXHUKE sIBJIeHUN | crnekTpamu. Ilpusenenue
uHTEepPepeHIH, TMHPaKIIHA, IIPUMEPOB IOSBJICHUS B
MOJIAPU3ALUU U JUCIIEPCUU CBETAY. IIPUPOJIE U UCTIOIb30BAHMS B
WunuBuayanbabie mpoekThl: «lllkama | TEXHHMKE ABICHUN
3IIEKTPOMArHUTHBIX BOJIH», «CBeT — | HMHTEpQEPEHINH,
AJIIEKTPOMATrHUTHAS BOJIHAY, auQpakum, TOISIPU3ALNN 1
«OnrTuyeckue sIBIEHUS B IPUPOAE» JUCIIEPCUU CBETA.

Pa3jes 6. DiieMeHTbI KBaHTOBOIi (pusligpeuncieHre METOI0B

KganroBas ontuka. KBantoBas runoresa [lnanka. @oronsl. BHenHuii poTodnexTpuyeckuit
a¢dexrt. Buytpennuit potorddexr. Tumnsl GoTOIEMEHTOB.

®duszuka aroma. Pa3BuTHe B3IA10B Ha CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B @TOMHBIX
creKkTpax BojpopoAa. AnepHast mozens atoma. OnbiTel O. Pesepdopna. Mozaens atoma
Bozopoza no H.bopy. KBaHTOBbIE reHEpaTOpEI.

PuzKka aTOMHOrO sipa. EcTecTBeHHas paAMOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaja.
CriocoObl HaOJIOJICHUS U PETUCTPALIUH 3apsKEHHBIX yacTUll. CTpOGHHE aTOMHOTO sijpa.
Jledext macchbl, SHEprusi CBSI3M M YCTOMYMBOCTH aTOMHBIX sifiep. SlaepHble peakiuu.
HckyccTBeHHas paAMOaKTUBHOCTS. JleneHue Tskenslx saep. LlenHas sanepHas peakuus.
Vrnpasnsemas nensas peakuus. SnepHsiil peakrop. [lonydeHne paanoakTUBHBIX H30TOIIOB U
UX NIpUMEHEHHE. bronornueckoe 1elicTBUE paJuOaKTUBHBIX U3JIy4eHUN. DJIeMEHTapHbIE
YaCTHUIIbI

Tennooe nznyyenue. [locrosuuas | Habmonenue
Tema 6.1 [Tnanka. PoTodddekr. (OTOAIIEKTPUIECKOTO
) YpaBHeHHE DWHIITEIHA IS s dekra. O0bscHEeHUE
KBanToBasn
ONITHKA dbotorddexra. DOTOHBI. 3ak0HOB (CTOJIETOBA Ha
Pewenue 3a0au no meme OCHOBE KBAaHTOBBIX
«Ypasnenue pomorgpgpexmay. npencraBicHui. Pacyer
Crpoenue atoma. OTBITHI MaKCUMaJIbHOU
Tema 6.2 Pesepdopna. TpyaHocTu B KHHETUYECKOU SHEPTUU
) OOBSICHCHUH CTPOCHHUS aTOMA. 3JICKTPOHOB MPU
Pu3uka aromMa
KBanToBble nocrynats! bopa. dorosnexkrpuueckom
Mogzens aTroma Bogopoa 1o bopy. saddekre. 3mepenne paboTs
Tema 6.3. Mertoabl peructpanuu BbIXOJZIa JICKTPOHA.
Dusuka 3JIEMEHTAPHBIX YACTHIL. OGBsICHEHHE KOPITYCKYIISPHO-
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aTOMHOTIO siIpa

PanuoakTuBHBIE TpEBpaICHUSI.
Ilpakmuueckaa paboma Ne27
«HM3yuenue mpexkog 3aparnceHHbIX
yacmuuyy

3aKoH paIMOAKTUBHOTO pacraaa u
€ro CTaTUCTUYECKUI XapaKTep.
Pemenue 3anau

[TpOTOHHO-HEUTPOHHAST MOJICITH
CTPOEHUS aTOMHOTO sizpa. Jledekr
Macc U SHEPrusl CBsI3H HYKJIOHOB B
sape.

SAnepHble peakuuu.
DHEPreTUIEeCKU BBIXO SIACPHBIX
pEaKIuu.

Ilpaxmuxkym no pewenuio 3aoau
no meme «Cocmae amomnozo
A0pa. InepzemuuecKuil 6b1X00
peaxyuuy.

Jlenenue u cuHTe3 suep. AnepHas
SHEPreTHKA.

Koumponvnan paooma Nel2 no
meme «Amomnasn ¢usuxa u
Quzuxa amomnozo 10pay.

CamocrosiTesibHas padora:
popaboTKa AOMOJTHUTEIBHOM
JUTEPATYPBI, C UCIIOJIH30BAHUEM
PEKOMEHIaluid TPEno1aBaTelIs.
Koncnekr no teme «lIpakrnueckoe
ucrnonb3oBanue pororddexray,
«buonoruueckoe ercTBHE
PAIOAKTUBHBIX U3ITyYEHUIN».
Hoxnan «Mcropus pasButus
B3IJIAJIOB HA CTPOEHUE aTOMay,
«Pa3BuTHE AaTOMHOMN YHEPTETUKH HA
KonbsckoM nomyoctpose».
WNunuBunyansHble NpoeKThl: «ropsb
BacwibeBuu KypuatoB — ¢Qu3uK,
OpraHu3aTop aTOMHOM HAyKH U
TeXHUKN», «30Tonsl. [Ipumenenune
PaINOAKTUBHBIX U30TOIIOBY,
«KoHCTpyKIMS ¥ BUABI J1a3€POBY,
«Jla3epHble TEXHOJIOTUU U UX
HCIIONIb30BaHuey, «Mojenu aroma.
Omnsit Pezepdopaay.

BOJIHOBOT'O Jyajnu3Ma CBOWCTB
¢dororoB. OOBSICHEHUE POIIH
KBaHTOBOM OINTHUKH B
Pa3BUTUHU COBPEMEHHOU
buzuku

HaOsronenne muHeiyaTsIX
cnekTpoB. O0bsacHEeHnE
MIPOUCXOKICHHS
JIMHENYaTOro CeKTpa aToMa
BOJIOPOJIa U pa3anyus
JIMHENYaThIX CIIEKTPOB
pa3IMYHbIX T'a30B.
HccnenoBanue auHenyaToro
cnekrpa. Mcnosnb3oBanue
WNuTtepHeta aig noucka
UH(POPMAITUHU O TIEPCIIEKTHBAX
MIPUMEHEHHUS Jla3epa
HaGmoienue TpekoB anbda-
yacTHl B kamepe BuiibcoHa.
PeructpupoBanue sigepHbIx
M3JIy4eHHUI C TOMONIbIO
cuetuymka ['eiirepa. Pacuer
SHEPTUHU CBSI3U ATOMHBIX
sep. Berancienue suepruu,
0CBOOOXKAAIOIIEHCS TTPH

Pazgea 7. IBosronusa Beenennoi

Cmpoenue u pazsumue Beenennou. Hama 3Be3nnas cucreMa — Ilamaktuka. [Ipyrue
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rajnakTuku. beckoneunocts Beenennoit. [lonsarue o kocmonoruu. Pacmmpsromascs
Bcenennas. Mognens ropsiueit Becenennoit. CtpoeHnne u npoucxoxaeHue ['anakTuk.
Deonroyus 36e30. I'unoresa npoucxoxaeHuss ConHeuHOU cucteMbl. TepMOsiAepHBIN CUHTES.

[IpobGnema TepmosiepHoit sHepreTHkn. DHEeprusi CoHIA U 3B€31. DBOJIOIHUS 3BE3/I.
IIpoucxoxaenrne COJTHEYHON CUCTEMBI.

PaszButne B3IJIA 0B HA CTPOCHUE

Tema 7.1 Bcenennoi.
Crtpoenue u lNanaxktuku. CTpoeHue u
pa3BuTHe IIpOUCXO0XKAeHHE [anakTuk
Bcenennoin beckoneunocts Becenennoii
Pacmmmpsiromnasics Beenennas
['unoresa npoucxoxaenus ConHey
HOU CUCTEMBI
TepMmosiiepHBIil CHHTE3
Tema 7.2 P P
DBOJIIOLIUS 3BE3]T . DHEPTUS
IBoJIONMA
ComHIia U 3Be31.
3Be3]

HTorooe 3aHaTue 1no reMe
«IIpoucxoxnenue ConHeqHon
CHCTEMBI»

CamocrosiTesibHas padora:
npopaboTKa JOMOTHUTENBHOM
JTUTEPATYPHI, C UCTIOIH30BAHUEM
pEeKOMeHIalnii pernoaaBaTes.
Coo0menust mo temaM: «Cuér
BpeMeHn», «Masblie Tena ConHeqHon
CUCTEMBI», «Pn3mdueckas
xapaktepucTuka miaHeT CoTHe4HOI
CHCTEMBI».

NuauBuayanbHbIE TPOESKTHI:
«ACTPOHOMHUS HAILIUX THEI,
«3HaueHne oTKpbITH ["anunes»,
«CoJlHIle — MCTOYHMK JKU3HU Ha
3emiey.

HaGmronenue 3a 3Be31amu,
JIyHo# u nimaneramu B
teneckon. HaOmromeHue
COJHEYHBIX IISITEH C
IIOMOIIBIO TeJIECKOITa 1
COJIHEYHOTO IKpaHa.
Hcnonw3oBanue MHTEepHETA
JUIS1 TIOUCKA COBPEMEHHOU
nH(pOpMaIUK O Pa3BUTUH
Bcenennoii. DBoronus
3Be3x. ' mmoresa
npoucxoxaenuss CoJIHeUHOM
cuctembl. DOpMyIMPOBKA
poOJIeM TEPMOSIEPHOI
sHepreTuku. OObsICHEHUE
BIWUSTHUS COJTHEYHOM
AKTHBHOCTH Ha 3eMIJTIO.
[Tonnmanue ponu
KOCMUUYECKUX HCCIICHOBAHNM,
WX HAYYHOTO U
SKOHOMHYECKOT'O 3HAYCHHSI.
OO0cyx/1eHne COBPEMEHHBIX
TUIIOTE3 O MPOUCXOXKICHUHU
CoOJIHEYHOM CHUCTEMEI.
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3. YCJOBUS PEAJIM3AIIAY YYEBHOM JUCIUILINHBI
3.1. TpeOGoBaHusI K MUHUMAJILHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecredeHHI0

O6opynoBanue:
Jlabopamopus anekmpuyecmea, ONMUKU U K8AHMOBOU PU3UKU
Mebenn
Jlocka KitaccHasi TOBOPOTHAS TI0J] MapKep
I[MIK-AMD
Monurop
HcTounuk nmutaHus
VY cunuTens MOITHOCTH
Kaspersky Anti-Virus
MS Office
Google Chrome
DJVuReader
Adobe Reader
HaGops! yueOHO-HArS THBIX TTOCOOUIA
ObecneunBaronfe TEMaTUYECKUE UILTIOCTPAIIH

Bubnuomexa, wumanvHulii 3an ¢ 6bixo0om 6 cemv Unmeprem
Ilomewenue ons camocmoamenshot pabomsi
Mebenn
KommproTepHast TEXHHKa ¢ BO3MOXKHOCTBIO MOJKIIOYCHUS K ceTH «IHTepHeT» M obecredeHus
JOCTYTIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA
Kaspersky Anti-Virus;
MS Office
3.2. UupopmannonHoe odecreuenue o0yyenuu. Ilepeyenr yyeOnbix usnanuii, Unrepuer-
pecypcoB, 10NOJHUTEIbHOM JUTepaTyphbl
OcHognble ucmounuxu:

l.Msakume I'. S. ®usuka : yuyeOHuk nmns 11 ki oOmieoOpaszoBar. ydpekIeHUH :
6a3o0Bblil ¥ poduabHBINA ypoBHM / I'. SI. Mskumes, b. b. Byxosues, B. M. Hapyrus ; non pex.
B. U. HukonaeBa, H. A. IlapdentseBoil. - 17-e¢ uza., nepepad. u mon. - M. : IlpocBemieHue,
2008. - 399 c. : mi. - ISBN 978-5-09-016872-4 [['pud MOuH PD]

2.Msxume I'. SI. @wusuka : yueObnuk ans 10 kxi1. obmeoOpa3oBaT. ydpeKIeHUH :
6a3o0Bblit ¥ podunpHb ypoBHH / I'. 5. Mskumes, b. b. byxosues, H. H. Corckuii ; mox pen.
B. U. Hukonaesa, H. A. IlapdentseBoil. - 17-¢ uza., nepepad. u mon. - M. : Ilpocemienue,
2008. - 366 c. : mi. - ISBN 978-5-09-016873-1 [['pud MOuH PD]

3.PonuonoB, B. H. ®usuka g komnemked : ydeOHOoe mocoOue Ui CpPeIHEro
npodeccuonabHOTO 00pa3osanus / B. H. PognonoB. — Mocksa : UznatenscTBo FOpaiit, 2019.
— 202 c¢. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-10835-4. — Tekcr
anektponubli // DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/431666 (mata
obpamenus: 15.11.2019).

4.30teeB, A. B. ®usuka: MexaHuka. DJIEKTPUUECTBO U MAarHeTH3M : yuyeOHOe rmocodue

IUIsL cpeiHero npodeccuoHanbHoro oopasosanus / A. B. 3oreeB, A. A. CKISHKUH. — 2-€ U3,
— Mockasa : U3marensctBo FOpaiit, 2019. — 244 ¢. — (IIpodeccronansHoe 0O0pa3oBaHue). —
ISBN 978-5-534-11970-1. — Texkct : oanektponnbii // 3BC HOpaiit [caiiT]. — URL:

https://biblio-online.ru/bcode/446515 (nata obpamenus: 15.11.2019).

ﬂonommmeﬂbuble UCMOYHUKU:
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5.3amypaes, B. II. MonekynsapHas ¢usuka. 3agaun : yuyeOHOe mocoOue Asi CpeHero

npodeccuonansHoro obpasosanust / B. II. 3amypaeB, A. II. Kamununa. — Mocksa :
WznarensctBo KOpaiit, 2019. — 191 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-11094-4. — Tekcr : oanektponnsid // OBC IOpaiit [caiit] — URL:

https://biblio-online.ru/bcode/444463 (nata obpamenus: 15.11.2019).

6. Aammudepo JI. 1. ®usumka. DneKTopoIMHAMHUKA U KBaHTOBas (pu3uKa : y4eOHUK ISt
11 k1. obmeoOpasosar. yupexxaenuit / JI. U. Auuudepos. - M. : Muemo3suHa, 2001. - 383 c. : ni.
- ISBN 5-346-00061-5

7. Aumudepon JI. M. ®usuka. MexaHuka, TepMOJHMHAMUKA U MOJIEKYJIsIpHas (U3MKa :
yueOHuk g 10 k. obmeobpaszosar. yupexaenuit / JI. U. Anmudepon. - M. : MHemo3uHa,

2001. - 414 c. : mi. - ISBN 5-87441-194-1. - ISBN 5-346-00035-6

Hugpoevie oopazosamenvusvie pecypcol (0udauomexa INEKMPOHHBIX HAZAAOHBIX ROCOOUIL):

— VYpoxu ¢msuku (8xmacc, 10xmacc, 1l1kmacc)- tpu mucka CD-ROM for Windoms;
BUpTyanbHas mkona «Kupumn u Medoauii». Pazpaboransl B cooTBeTCTBHH ¢ [ '0CY1apCTBEHHBIM
cTaHgapToM obpazoBanus PO;

—JlaGoparopHbiii ipakTHKyM HOBOTO mokojeHus. [Ipeamer «®Duszuka». COOTBETCTBYET
['ocynapctBeHHOMY cTaHaapTy 00pazoBanus PO;

—Teopernyeckuili Mmarepua u noaroroska k EI'O;

— «Ucropus nzodperennit» (bonpias merckast SHITUKIOTECINS ),

— «ActpoHomus» (bonbias geTckasi SHIUKIONEINS);

— «Tatnbl u 3araakuy (bonbinas geTckas SHIUKIONETN );

—«HJIO» (bonbImast meTckas YHIMKIONEIHS).

Hnmepnem-pecypcol:

1. HurepnHer-pecypcsl (festival.Iseptember.ru)
2. IlpeseHTanuu ypoKoB — MEXaHHKA, MOJIEKYJIsIpHas (pU3KKa U TEPMOJUHAMUKA,
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCLMILINHBI

KonTpons u oreHka pe3ynbTaToB OCBOCHHS Y4YEOHOW JAMCIMIUIMHBI OCYIIECTBISETCS
MperojaBaTesieM B Ipoliecce MPOBEACHHUS MPAKTHUYECKUX 3aHATHH U J1ab0paTopHBIX padoT,
TECTHPOBAHHUSA, a TAKXKE BBITIOJHEHUS OOYYAIOIIMMUCS WHIUBUIYAIBHBIX 3aJaHHM, MPOEKTOB,

HUCCIIENOBaHUM.

PesyabTaTsl 00yyeHus
(ocBOeHHbIE YMeHHS1, YCBOCHHbIE 3HAHMA)

@DopMbI U METOAbI KOHTPOJISI H
OlIeHKH Pe3yJbTATOB 00y4YeHHsI

B pesynaprare wu3yueHus y4eOHOW AUCHIUTIIMHBI

«Du3ukay oOyyJaroruecss  JOJKHBI  JTOCTHYb
CJIEIYIOLIUX PE3YyJIbTaTOB:
JIMYHOCTHBIX:

YyBCTBO T'OpPAOCTM W YBAXEHUS K HCTOPHUM U
JOCTUKEHHUSIM OTEUECTBEHHOW (U3NYECKON HayKu;
¢buznuecku IrpaMOTHOE MIOBEJICHUE B
npodeccuoHaNbHOM  AESITeNTbHOCTH U OBITY IpHU
oOpalleHnu ¢ mpubdopamMu U yCTpoicTBaMu;

—— TOTOBHOCTb K IMPOJOJDKEHHIO OO0pa3oBaHUs U
MOBBILICHUS KBaJTU(HUKALIUN B n30paHHOU
MPOoECCUOHAIBHON  JIEATETLHOCTH W OOBEKTHBHOE
OCO3HAHME POJIU PU3UUECKUX KOMIIETEHINH B 3TOM;
—— yYMEHHUE HCIOJIb30BATh JOCTHKEHNS COBPEMEHHOU
¢u3nueckoil Hayku W (QU3UUECKUX TEXHOJOTHH st

MOBBIIEHUSI ~ COOCTBEHHOI'O  HMHTEJUIEKTYyaJIbHOTO
pa3BuTHs B BbIOpaHHOM  mpodeccHoHaNbHOM
NesITeNIbHOCTH;

—— YMEHHE CaMOCTOATEIBbHO J00BIBaTh HOBBIC JUIA
ceOs (Qusmueckre 3HaHMS, HWCIOJb3YysS JUIS STOro
JOCTYITHBIE HICTOUHUKHU UH(OpMaIumy;

yMEHHE BBICTPaNBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIICHUSI B KOMAaHJE IO PEUICHHUI0 O0IIuX
3ajady;

YMEHHE YIpaBIsATh CBOEH IO3HABaTEJIbHOU
NeSITeIbHOCThIO, TPOBOJUTH CaMOOLIEHKY YpPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PAa3BUTHS;
MeTanpeaMeTHBIX:

UCTIOJIb30BaHUE Pa3IUYHbBIX BUJIOB
MO3HABATEIIbHON  JIEATENIBHOCTH  JUIsl  pelIeHUus
¢du3nueckux 3agad, NPUMEHEHHUE OCHOBHBIX METOOB
nmo3HaHusi (HAOMIOACHUS, OIMCAaHUS, W3MEPCHUS,
HKCHEPUMEHTA) IS M3Yy4YeHHs Ppa3IMYHBIX CTOPOH
OKpY>Karolleu TeNCTBUTEIBLHOCTH;

UCIIOJIb30BAaHUE OCHOBHBIX HHTEIUIEKTYalbHBIX
olepaluii: MOCTaHOBKU 3aJaud, (HOPMYIHPOBAHUS
TUIIOTE3, aHAJM3a U CUHTE3a, CPAaBHEHMS, 0000IICH S,
CUCTeMAaTHU3allHH, BEISIBIICHUS NPUYHHHO-
CIIEICTBEHHBIX CBsi3eH, MIOUCKA aHaJIOTOB,
(GbopMyIHpPOBaHHUS BBHIBOJIOB JIUISI M3YYEHUS PA3ITUIHBIX
CTOPOH (pU3HUYECKUX OOBEKTOB,

SIBJIGHUH M TPOIECCOB, C KOTOPHIMH BO3HHUKAET

1.  Hurepmperanmst  pe3ysibTaToB
HaOMIOGHUH 32 JIEATENbHOCTBIO
o0yyJaroIerocsi B Ipolecce OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

2. CraproBas JIMarHOCTHKA
MMOATOTOBKH 0o0ydJaronmxcs o
IIKOJILHOMY KYypCy (HU3UKH, XUMHH,
OHOJIOTHH, BBLISIBICHHE MOTHBAIIUUA K
M3Y4YEHHUIO HOBOT'O MaTepuarna.

3. Tekymuii KOHTpOJIb B hopMe:

- 3aIUTHI MPAKTUYECKUX 3aHATUH;

- KOHTpPOJIbHBIX paboT Mo TeMam
pa3aenoB AUCLUUITIUHBL

- TECTUPOBAHUS;

- ToMaIrHe padoThI;

- 0TY€Ta 110 MPOJAEIaHHON
BHEAYJAUTOPHOU CAMOCTOSITEIIbHON
paboTe corylacHO MUHCTPYKLIUU
(mpencraBieHne MOCOOUs, TAOIHIIBI,
npe3eHTauu /OyKkieTa,
MH(GOPMaLIMOHHOE COOOIIIEHUE).

4. WtoroBas arrectauusi B (opme

nud.3ayera
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HEOOXOIMMOCTh CTAJIKUBATHCS B NMPO(ecCHOHANIBHOM
chepe;

—— YMEHHE TEHEpUpOBaThb HUJEH U OIpPEeNeiTh
CpeacTBa, HEOOXOAUMBIE JIIsl UX pean3aluy;

—— yYMEHHUE HCIOJb30BATh PA3IMUHbIe HCTOUHUKH IS
noyrydeHus: puzndecko mHpOpMaIuH, OIEHUBAThH €€
JOCTOBEPHOCTb;

—— yYMEHHE aHaJIM3UpOBaTh U  MPEJICTaBIATh
MH(POPMALIMIO B PA3IUUHBIX BHAX;

—— yMeHue MyOJMYHO NPEICTaBIATh Pe3yibTaThbl
COOCTBEHHOTO HCCIIEIOBaHMs, BECTH JHCKYCCHH,
JOCTYIIHO W TapMOHHYHO COYeTas CoJep)KaHue U
¢dbopmbI IpeacTaBIsIEMON HHpOpMALINH;

npeAMeTHbIX:

—— Cc(OpPMHPOBAHHOCTh TMPEJICTABIECHUH O PO U
MecTe (U3MKM B COBPEMEHHON HAy4YHOW KapTHUHE
MUDA; MOHUMaHHe duznueckoi CYIIIHOCTH
HaOMoaeMbIX BO BeeneHHOM sBieHHM, poiin GU3UKH
B (OpMHUPOBAaHMU Kpyrozopa M (PyHKIHOHAIBHOM
IPaMOTHOCTH 4YeJIOBEKa JUIsl peLIeHHs] MPaKTHYECKUX
3ajau;

—— BIAJICHHE OCHOBOMOJATAIUMU (UINIECKUMU
MOHATUSMH,  3aKOHOMEPHOCTSIMHM,  3aKOHAaMH |
TEOpUSMHU; YBEPEHHOE HCIOJIb30BaHUE (PHU3NUEecKOn
TEPMUHOJIOTHH U CUMBOJIUKH;

—— BJAJICHHE OCHOBHBIMH METOJaMH Hay4HOTO
MO3HAHUS, UCTIONBb3YEMBIMU B (PH3HUKE: HAOIIOACHUEM,
OINHUCaHUEM, U3MEPEHHEM, IKCTIEPUMEHTOM;

—— yMeHHus o0palaThIBaTh pe3yJbTaThl HU3MEPEHUl,
OoOHapy>XMBaTh 3aBUCHMOCTh MEXAY (HU3HICCKUMHU
BEJIMYMHAMHU, OOBSICHATH NOJYYCHHBIE Pe3yNbTaThl U
JIeN1aTh BBIBOJIBI,

—— c(OpPMHPOBAHHOCTh YMEHHs pemaTh (hU3ndecKue
3aJa4u;

—  c(OpPMHUPOBAaHHOCTb  yYMEHHS  HPUMEHSTH
MOJTyYeHHble 3HaHUS Uil OOBSCHEHUS YCIOBUH
npoTekaHus (U3NYeCKHX SBJICHUH B  MPHUPOE,
npodeccuoHaIbHOW  chepe © IS TPUHATHA
MPAKTUYECKUX PELICHUI B IOBCEAHEBHON KU3HU;

— ¢c(hOpPMHUPOBAHHOCTh COOCTBEHHOW ITO3UIIMH TIO
OTHOILIEHUIO K ¢buznueckoi uHpopManuy,
M0JTy4aeMOil U3 pa3HbIX HCTOUYHUKOB.
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5. OBECIIEYHEHHUE OBPA30BAHMUA AJIA JINI C OB3 U UHBAJIN/10B

Jlns obGecniedeHus: 00pa30BaHUs MHBAIHUIOB W JUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBS PeTU3aIUs TUCITATIINHBI MOYKET OCYIIECTBIIATHCS B aJaITUPOBAHHOM BHUJIE, C YUYETOM
CHeIM(PUKKA OCBOCHHSI W JUIAKTUYECKHX TpeOOBaHUN, WCXOMAsS W3 HWHIUBUAYATHHBIX
BO3MOXKHOCTEH U M0 TUYHOMY 3asIBJICHHUIO 00YyJaromerocs.
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