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1. TACHOPT ITPOI'PAMMBI YUYEFHOM JUCIHUATLIAHBI «®U3UKA»

1.1. O6sacTh NPpUMEHEHHUS TPOTrPAMMBI

PaGouass mporpamMma y4eOHOW AUCTUIUIHHBI «DU3MKa» SBISICTCS YacThbIO OCHOBHOU
npodeccuoHanbHOM 00pa3oBaTeNbHON MPOrpaMMbl B cOOoTBETCTBUU ¢ @I'OC mo cnenuanbHOCTH
CIIO. ITporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odmero odpasoBanus,
MPEIbSIBISEMBIX K CTPYKType, COJEPKAaHUIO U Pe3yJbTaTaM OCBOCHHS YYeOHOUM MUCIIUTUTMHBI
«®Du3nka», B COOTBETCTBUU ¢ PekoMeHIanusIiMu 1o OpraHu3aluu MOTy4eHHs CPeIHero o0IIero
00pa3oBaHus B MpeJiesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrPaMM CPEIHETO MPOPECCHOHATHLHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHMs C y4eTOM TpeOOBaHHM (eaepabHBIX
rOCy/IapCTBEHHBIX OOPA30BATENBHBIX CTAaHAAPTOB M TOJTY4YaeMOW CIEIUATBHOCTH CPEIHEro
npodeCcCHOHAIBHOTO 00pa3oBaHusl (MUChMO JlemapTamMeHTa TOCYJAapCTBEHHOW IIOJIMTHKH B
cdepe noaroroBku padounx kaapos u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Mecro y4eOHOHi AMCHMILVIMHLI B CTPYKType OCHOBHOI NpPo()ecCHOHATLHOI
o0pa3oBaTeJbHOI MPOrpamMMBbl:

VYuebnas gucuumimHa «®Puszmka» oTHOcHTCS K nukiny  «OOmieoOpa3zoBarenbHas
MOJITOTOBKAY.

1.3. Iean u 3aga4n y4eGHOI TUCHMIUIMHBI — TPEGOBAHUS K Pe3yJIbTATAM OCBOCHHUS
y4eOHOM TMCUMILUINHBI:

Copepxanue nporpamMmbl « PU3rKay» HaMpPaBICHO HA JOCTHXKEHUE CIETYIOMINX LeJIe:

v\ OCBOEHHME 3HaHMH O (YyHJAMEHTAIbLHBIX (U3MYECKUX 3aKOHAX M NPHUHIUIAX,
JeKalUX B OCHOBE COBpEMEHHOW (U3MUecKOoW KapTUHBI MHpa; Hauboyiee Ba)KHBIX
OTKPBITUSIX B 00JacTH (DUM3MKM, OKa3aBIIMX OMNpEeNsiollee BIUSHUE HA pPa3BUTUE TEXHUKH
N TCXHOJIOTMH,; METOJIaX HAYYHOI'O ITO3HAHUA IMPUPOIEI;

v\ OBJajieHHe YMEHHSAMH [POBOJIUTH HAOIIOJEHHS, IUIAHUPOBATh W BBIIOJHATH
OKCIICPUMCHTBI, BEIABUT'aTh T'MIIOTE3bI U CTPOUTH MOACIIU, IPUMCHATD IMOJYUCHHBIC 3HAHUA 110
¢usuke Ui OOBSICHEHUS pa3HOOOpa3HbIX (U3NYECKUX SBJICHMA M CBOWCTB BEIECTB;
MPAKTUYCCKU HCII0JIb30BaTh @Hanecxne 3HAaHUA; OLCHUBATH AOOCTOBCPHOCTH CCTCCTBCHHO-
HAy4YHOU MH(OPMALINY;

v Pa3BUTHC IIO3HaBaTECJIbHBIX HHTEPECCOB, HWHTCIIICKTYAJIbHBIX n TBOPYECCKUX
crocoOHOCTe B mpolecce MpUOOpPETeHUs] 3HAHUM M yMEHHMH Mo (U3MKE C HCHOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAIIMH U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA;

v BocmuTaHue yOEXKICHHOCTH B BO3MOXHOCTH IIO3HAHUSI 3aKOHOB IIPUPOJIBL,
HUCIIOJIb30BaHUA ,ZIOCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I Ha 01aro Pa3sBUTHUA YeJ0BEeUECKOMN IIUBUIN3aIIN,

v HEOOXOIMMOCTH COTPYJHHYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHCHUS 3ajad,
YBAXKUTCIIBHOI'O OTHOLICHUA K MHCHUIO OIIIIOHCHTA IIPU O6Cy>K,ZIeHI/II/I HpO6J’I€M €CTECTBCHHO-
HAy4yHOTO COJAEpKaHMsl; TOTOBHOCTH K MOPAJIbHO-3TUYECKON OIIEHKE MCIOJIb30BaHUS HAYUHBIX
JOCTHKEHUH, YyBCTBa OTBETCTBEHHOCTH 32 3aIUTY OKPY>KAIOIIel Cpeibl;

v HUCIOJNBb30BaHWE NPHOOPETEHHBIX 3HAHWM M YMEHHWH JUIA PENIeHHs MPaKTHYECKUX
3aJa4  IOBCEOHEBHOM  JKU3HM, oOeccredeHns  0e30ImacHOCTH  COOCTBEHHOM  JKU3HHU,
palMOHAIBHOIO IPHUPOAOIOIB30BaHUS U OXpaHbl OKPYXAloLle cpeasl U BO3MOKHOCTh
MIPUMEHEHUs 3HaHUM MpU pelIeHUH 3a]a4, BO3ZHUKAIOLIUX B MOCIeAyIoLel npodeccuoHalbHON
JIESATEIIBHOCTH.

1.4. Pe3y1bTaThl 0CBOCHHS Y4eOHOM JMCIHUIIIHHBI

OcBoeHue cojepxaHus ydeOHON muCIMIUIMHBI «Du3uKa» o0ecrednBaeT JOCTHIKEHUE
00yYaOIIUMUCS CIETYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:



v\ 4yBCTBO TOPJOCTH M YB@XEHHS K HCTOPUM U JOCTIDKEHHSAM OTCYECTBEHHOM
bu3ndecKoil Hayku; GU3UYECKH TPAMOTHOE MOBEICHUE B MPOGECCUOHATHHOM ACSITEIHPHOCTH U
OBbITY pH 0OpaIleHNH ¢ TPUOOPaMU U yCTPOHCTBAMU;

v\ TOTOBHOCTH K MPOJO/DKEHHIO OOpA3OBaHWsS W IOBBIICHUS KBAIH(PHUKAIUK B
n30paHHON MpO(eCcCHOHATBHON JESATEIBHOCTH M OOBEKTHBHOE OCO3HAHHME POJH (U3NUECKUX
KOMIICTCHIIUH B 3TOM;

v/ yMEHHE UCIIONB30BaTh JOCTIKEHHS COBPEMEHHON (PU3MUYECKON HAYKH U (PU3HUECKUX
TEXHOJOTHM JUIsl TMOBBIIIEHUS COOCTBEHHOIO HWHTEIVIEKTYaJbHOTO pa3BUTUS B BBIOpaHHOMN
npodecCHOHATBHOMN J1eITeNbHOCTH;

v\ yMeHHE CaMOCTOSTEIBHO TOOBIBATH HOBBIE st Ce0sl (PU3NUECKUE 3HAHMS, UCTIONB3YS
JUISL 3TOTO JIOCTYIHbIE HCTOYHUKU MH(POPMALINY;

v\ yMeHHE BBICTpaMBaTh KOHCTPYKTHBHbBIE B3aMMOOTHONICHUS B KOMAHJIE 110 PEIIECHUTO
00IIMX 3a71a4;

v\ yMeHHe yIpPaBJIATh CBOEH MO3HABATELHOM JEATENBHOCTHIO, IPOBOANTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIJICKTYaJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX:

v WCIOJIb30BaHWE PA3IMYHBIX BHIOB IO3HABATEIBHON IEATENLHOCTH JUIS PELICHHS
¢u3nyecKuX 3a/1a4, NPUMECHEHHE OCHOBHBIX METOJOB IO3HaHHs (HAONIOICHUS, ONMHCAHMUS,
U3MEPCHHUsS,  OKCIEPUMEHTA)  JUI1  W3YYCHUS  pPa3IMYHbIX  CTOPOH  OKPYIKAromIeH
JCWCTBUTEILHOCTH;

v' WCIOJb30BaHME OCHOBHBIX WMHTEJUIEKTYaIbHBIX ONEpalMil: IMOCTAHOBKH 3aJauyH,
(GOopMyTUpOBaHU TUIOTE3, aHAIM3a M CHHTE3a, CPaBHEHHs, O0OOIIEHHS, CHUCTEMaTH3allHH,
BBISIBJICHUS] MTPUYMHHO-CJICICTBEHHBIX CBSI3€H, MOKWCKA aHAJIOrOB, (POPMYJIMPOBAHHS BBIBOJIOB
JUISL I3YYEHUSI Pa3IINYHBIX CTOPOH (PH3MUYECKHX OOBEKTOB,

SBJICHUA W TIPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccuoHaIbHOM chepe;

v\ yMeHHE TeHEepHUpoBaTh WIEH W ONpPEJAEIATh CPEJACTBA, HEOOXOMMMBIE IS HX
peanu3anum;

v\ yMeHHME WCIOJB30BaTh pPa3jIMUHble WCTOYHHKHA JUIS  TIONYYEHUS (PHU3NUECKON
uH(OpMaInK, OLIEHNBATH €€ JIOCTOBEPHOCTH;

YMEHHE aHAJTM3UPOBATh U MPECTABIATh HHPOPMAIHIO B PA3IMYHBIX BHIAX;

v yMeHHe MyOIMYHO MPEACTABIATH PE3YIbTaThl COOCTBEHHOTO HCCIIEOBAHUS, BECTH
JMCKYCCUH, JOCTYITHO W TapMOHHYHO cOYeTas cojepkaHhue © (HOPMBI TPEICTABISCMOM
UHpOpMaLnY;

NpeIMeTHbIX:

V' cOPMHPOBAHHOCTH TPEICTABIECHUN O pONd M MecTe (U3MKM B COBPEMEHHOM
Hay4YHON KapTHHE MHUpa; NMOHMMaHHe (U3NYECKOH CyIIHOCTH HalmonaeMbIXx Bo BceneHHOM
ABJICHUHN, ponu Qu3MKu B (GOPMUPOBAHUU KpPyrozopa M (QYHKIMOHAIBHONW T'PaMOTHOCTH
4eJI0BEKa AJIs PELIEHUS IPaKTUUECKUX 3a/1ay;

v\ BIIaJilcHHE OCHOBOIOJIATAIOIUMA (DU3UUIECCKUMH TIOHATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMM U TEOPUSIMH; YBEPEHHOE UCII0JIb30BaHUE (PU3UUIECKON TEPMUHOJIOTUU U CUMBOJIMKH;

v\ BllaJilcHHe OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHMs, MCIIOJIb3YEMBIMU B (DU3HKE:
HaOJI0IeHUEM, OTTIMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

v' yMeHuHs 00pabaThiBaTh pe3yJIbTaThl U3MEPEHHI, OOHAPYKUBATH 3aBUCUMOCTD MEXKY
(bU3NUECKUMU BeTUUUHAMH, OOBSICHATH TOTY4YEeHHBIE PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

V' chOpMHUPOBAHHOCTH YMEHHS pelIaTh (PU3NUECKUE 3a1a4H;

v chOpPMHPOBAHHOCTh YMCHHS MPHUMCHATH MONYYCHHBIC 3HAHUS [JISI OOBSICHEHUS
yCIIOBUHM mpoTekaHus (pU3MuecKux SBICHUH B mpupoje, npodeccuoHanbHOM chepe u aus
IIPUHATHS IPAKTUYECKUX PEIIEHUI B TIOBCEHEBHON XKU3HU;



2. CTPYKTYPA U IPUMEPHOE COJAEPXAHUE YYEGFHOU JUCIHUTLIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4e0HOIl padoThI

Buj yueOHoit padoThI Oobvem uacos

MaxkcumaJjibHasi yueOHasi Harpy3Ka 96
Oobs13aTe/IbHAs ayAUTOPHAS YueOHAasi HATPY3Ka 86
B TOM YHUCIIE:

TEOPETUUECKHE 3aHATUS 46

MPAKTUYECKHE PAOOTHI 40
CamocTosiTe/ibHas padora 10
IIpomesicymounas ammecmayusi 8 popme ough. 3auema

2.2. TemaTu4eckuil miaH u conepxanue yueonoi qucuuiuinasl «@U3NUKA»

KonrakTHas pabora | =
A
= T
= m
JK | IIP | JIB | 5 » | S
Ne HanMeHOBaHME pasfena, TeMbI ES | R
/1 S8 2 &)
2 |2
g 2
1 Beenenue 2 - - 2 -
2 Mexanuka 6 6 - 12 2
3 MounekynsipHas dhusuka. TepMoanHaMuKa 10 6 - 16 2
4 DJIEKTPOAMHAMHUKA 10 6 - 16 2
5 Koebauus u BOJIHEL 4 4 - 10 -
6 Omnruka 4 6 - 10 2
7 DeMeHThl KBaHTOBOH (pr3uKH 6 8 - 12 2
8 Opomronus BeemenHon 4 4 - 8 -
UTOI'O: 46 40 - 86 10




HaumenoBanue
pa3aesioB u TeM

Conep:xxanue yueOHOro MaTepuaJia,
JadopaTopHbie padoThI U
NpaKkTHYeCKue 3aHATHS,
caMocTosiTeJIbHAsI padoTa
00y4arIMNXCs

XapaKTepuCcTHKA OCHOBHBIX
BH/IOB Y4eOHOM
AeATEeJHbHOCTH
00yYarIMuXcs

BBenenue

EcTtecTBeHHO-HayuHBII
[IO3HAHUS, €ro
IPaHULIbI
OKCHEpUMEHT u
mpoiecce  MO3HaHUs
MonenupoBanue ¢buznIecKkux
ABICHMM W mpoueccoB.  Poub
JKCIIEPUMEHTa M TEOpUHU B
mpolecce  MO3HAaHUs  MPUPOJBIL.
dusnyeckas BEJIMYHMHA.
[TorpemHoctu U3MEPEHU
¢usnueckux BenuuuH. DPuznveckue
3aKOHBL. ['paHUIBl TPUMEHUMOCTH
¢usnuecknx 3akoHOB. [loHsThe o
buznyecKoil kKapTUHE MUpA.
Bxo1HOM KOHTPOJIb.

METO/T
BO3MOXKHOCTH |
MIPUMEHUMOCTH.
TEOpHst B
MIPUPOJIBI.

[IponsBenenne nzmMepeHust
(bu3NIeCKUX BETMYUH U
OLICHKA IPAHULIBI
MIOTPELIHOCTEN U3MEPEHUN.
IIpencraBienue rpaHuLbl
MIOTPELIHOCTEN U3MEPEHUN
IPU TOCTPOEHUHU TPAPUKOB.
YMeHHe BbICKa3bIBaTh
TUIIOTE3bI ISl 0OBSACHEHUS
Ha0JIt0/1a€MBIX SIBJICHUM.
YMmenue npeasaratb MoieIu
SIBJICHUW. Y Ka3aHUE rpaHull
IPUMEHUMOCTH (HPU3UYECKUX
3aKOHOB. M3n0xkeHne
OCHOBHBIX IOJIOKEHUI
COBPEMEHHOM HAYYHOU
kapTuHsl mupa. [IpuBenenune
[IPUMEPOB BIUSHUSA
OTKpBITHI1 B (hr3uKe Ha
IIPOrpecc B TEXHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA.
Ncnons3zoBanne MHTEpHETA
JUls IOUCKa MH(OpMaLUH.

Pasznen 1. Mexanuka

Kunemaruka. Mexannueckoe nsuxenue. Ilepememenue. [lyts. Ckopocts. PaBHOMEpHOE

MPSIMOJIMHEMHOE JBH)KEHHE. YCKOpeHHe. PaBHONEpeMEHHOE NMPSAMOJIMHENHOE IBUYKEHUE.
CBobonHoe nasenue. [IBukeHue tena, OpoIIeHHOro Mo yIiioM K TOpu30HTY. PaBHOMepHOE
JBHYKEHHUE 10 OKPYKHOCTH.

Tema 1.1
Kunemartuka

MexaHnueckoe JBUKECHUE.
MarepuaiibHasi TOUKA.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBrkeHusd. Teno orcuéra. Cucrema
orcuera. Tpaekropus. I1yTs.
[Tepemenienue. CKOPOCTb.

PaBHOMEpHOE NpAMOIUHEHHOE
JBIDKEHUE. Y CKOpEHHE.
[IpssMonMHENHOE IBUKEHUE C
ITOCTOSIHHBIM YCKOPEHHUEM.

Pemenue 3anau Ha onpenenexHue
XapaKTEPUCTUK MEXaHUYECKOTO
JBUXKCHUA.

Ilpakmuueckasn pavomahNel
«Pacuem yckopenus npu
PABHOYCKOPEHHOM 08UNCCHUU)

CBoOoanoe nagenue. J[BrmxeHue
10 OKPY>KHOCTHU

IIpencrasnenue
MEXaHUYECKOT0 JBM)KEHUS
TeJa ypaBHEHUSMHU
3aBUCUMOCTH KOOPIHMHAT U
IIPOEKIUEN CKOPOCTH OT
BpeMmenu. [IpencraBnenue
MEXaHUYECKOTO JIBMKEHUS
Tena rpadukamMu
3aBUCUMOCTH KOOPMHAT U
MPOEKIHEeNH CKOPOCTU OT
BpemeHH. OmnpeneneHue
KOOPJAMHAT MPOHIEHHOTO
MyTH, CKOPOCTH U YCKOPEHHS
Tena 1o rpadukam
3aBUCUMOCTH KOOPMHAT U
MPOEKINH CKOPOCTU OT
BpemeHH. OmnpeneneHue
KOOPJAUHAT MPOHAEHHOTO




Pemtenue 3anad. IToaroroska k
KOHTPOJIbHOU paboTe.

Konmponvnas pavoma Nel no
meme «Kunemamuxay.

Camocmoamenvnas paboma:
MpopabOTKa JIOMOJTHUTEIIbHON
JTUTEPATYPHI, C UCTIOIH30BAHUEM
PEKOMEHIAIU TTPET01aBaTelIs.
Jomarrnss mpakTuyeckasi pabora
«PacueT yckopeHus cBOOOIHOTO
MMaICHUS.

Coobmenue mo Teme «CKOpoCTH B
MIPUPOJIE U TEXHUKEY.
NuauBuayanbHbIE TPOEKTHI:
«l"anuneo I'anuneid — ocHoOBaTeNb
TOYHOT'O €CTECTBO3HAHUS,
«3HaueHue oTKpbITH ["anumes».

IIyTH, CKOPOCTU U YCKOPEHHUS
Teja 110 YPaBHEHUAM
3aBUCUMOCTH KOOPJAUHAT U
MIPOEKLUN CKOPOCTH OT
BpeMeHH. [IpoBenenue
CPAaBHUTEIBHOI'O aHAJIN3a
PaBHOMEPHOTO U
PaBHOIIEPEMEHHOTO
IBIDKEeHNH. YKa3aHue

3akonbl Mexanuku HerotoHa. I[lepBeiit 3akon HetoTona. Cuina. Macca.

110J1b bBdHAViA o
MiyJibe. Bropoii

3akoH HptoToHa. OCHOBHOM 3aKOH KJIACCUYECKON AMHAMUKH. Tperuii 3akoH HploToHa.
3akoH BceMupHOTo TsarotreHus. ['paButarmonnoe nose. Cwia tsokectu. Bec. CriocoOsr
n3MepeHus Mmacchl Tea. CHIIbl B MEXaHUKE.

Tema 1.2 3akoHBI
MEXaHUKH
Hniorona

OcHOBHOE yTBEpKIEHUE
MexaHukH. [IepBblii 3aK0H
Hrrorona. MnepumnanbHbie
CHUCTEMBI OTCUETA.

Cuna. CBs13b MEXIy CHIION U
yckopeHueM. Bropoii 3akoH
Hprorona. Macca. Tpetuit 3akoH
HproToHa.

no meme: «3aKOHbL MEXAHUKU.

IIpakmukym no pewienuio 3a0au

Cuia taroresus. 3aKoH
BceMUpHOro TsaroreHus. Cuia
TSOKECTU U Bec. HeBecoMOCTE.

Cuna ynpyroctu. 3akoH ['yka.
Cuibl TpeHus.

Ilpakmuueckas paboma No2

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

«HM3yuenue oguiicenus mena noo

Konmponvnas paboma Ne2 no
meme «/Junamuxa. Cunvt 6
npupooe».

Camocmoamenvnaa paboma:
popaboTKa JOTOTHUTEIHHON
JUTEPaTyphl, C UCTIOJIH30BAHUEM
PEKOMEHJALMI TPENOaaBaTEeIs.

[Ipumenenune 3akoHa
COXpAaHEHUS UMITYJIbCA JJIsI
BBIYMCIICHUS] I3MEHEHUM
CKOPOCTEH TeJ IPH UX
B3aUMOJICVCTBHUSIX.
N3mepenne paboThl CUIT U
W3MEHEHUE KUHETUYECKOMN
SHepruu tena. Beraucienune
paboThI CHIT ¥ UBMEHEHUS
KUHETUYECKON YHEPTUH Tea.
Brrunciienne noTeHuHaIbHOM
SHEPIruu Tem B
rPaBUTAIIMOHHOM II0JI€.
Onpenenenue
MOTEHIMATBHON SHEPTUN
yOpyro 1e(opMHUpOBaHHOTO
TeJIa [0 U3BECTHOU
nedhopMaIii 1 )KeCTKOCTH
tena. [I[pumenenne 3akoHa
COXpAaHEHUS MEXAHUYECKOU
SHEPTUHU MpHU pacueTax
pe3yJIbTaTOB
B3aMMOJICVCTBUM TEll
TPaBUTAIMOHHBIMU CUJIAMU U
CUJIaMH YTIPYTOCTH.
VYkazanue rpaHuig
MIPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHue
y4eOHBIX TUCIUIUIHH, TIPU




[ToaroroBka coOOOICHUI, KOHCIIEKTA,
pedepara.

NunuBuayaneHble poekThl: «Mcaak
HrerotoH — co3nmarens
KJIACCUYECKON (U3UKNY,

«Cuibl B IPUPOJAE U TEXHUKEY,
«Jleonapno na BuHun — y4eHsbI U
HM300peTaTeIby.

HU3YUYCHUU KOTOPBIX
UCTIONB3YIOTCS 3aKOHBI
COXpaHCHHUS

3aKOHEI COXpPaHCHU B MCXAaHUKC. 3akoH COXpPaHCHUA UMITYJIbCA. PeaktuBHOE JABMOKCHUC.

Pab6oTta cuibel. Pabota moreHumanbHbIX cuia. MomrHocTh. DHeprus. KuHernueckas
sHeprud. [loTeHnumanbHas 3HEprusi. 3aKOH COXPAHEHHUS] MEXAHUYECKOW HHEPTHUU.
[IpuMeHeHne 3aKOHOB COXpaHEHUSI.

Tema 1.3 3akoHbBI
COXpaHeHHUs B
MEXaHHKe

Nmmynbe. 3aKOH COXpaHEHUs
uMIynbca. PeakTuBHOE JBM)KEHUE.
Pemenue 3anau.

PabGora. MontHocTs.
Kunernueckas sneprus.
[loTenumanbHas sHEprus. 3akoH
COXpPAHEHUSI MEXAHUYECKOU
SHEPTHH.

Ilpaxmuueckasa paboma Ne 3 no
peuwienuio 3a0au no meme «3aKoH
COXpAHEeHUsl SHEP2UUY.

Ilpakmuueckasn paooma Ne 4
«HM3yuenue 3akona coxpanenus
MeXaHUUeCKOU IHEPUUY.

Koumponvnasa paooma Ne3 no
meme «3aKOHbl COXPAHEHUS 6
MeEXaHuKe».

Camocmoamenvnas pavoma:
MpopabOTKa JIOMOJTHUTEIBHON
JTUTEPATYpPHI, C UCIIOIH30BAHUEM
PEKOMEH AU TTPENo1aBaTelIs.
Pemenue 3agau mo TemMe «3akoH
COXpaHEHUS UMITYJIbCay,;
Jomarninss mpakTuyeckasi pabora
«Pacuér MOIHOCTH, pa3BUBAEMOI
IpU X0Ab0EY.

Coobmenne «300T0€ IPABUIIO
MCXaHHUKH).

NHnuBuyanbHbIC TPOCKTHI:
«3aKOHBI COXpaHEHUSI B MEXAHUKE.
[IpezenTtanus «Mcnons3oBanue
MPOCTBHIX MEXAHU3MOBY.

[IpumeHeHne 3akoHa
COXpaHEHUs1 UMITYJIbCa AJis
BBIYMCJICHHS U3MEHEHHI
CKOPOCTEH Tell IIPU UX
B3aUMOJICUCTBHUIX.
N3mepenue paboThl cuml 1
N3MEHEHNE KHHETHUECKOM
SHEepruu tena. Beruncnenue
paboOTHI CHJT U U3MEHEHUS
KMHETUYECKOM SHEpruM Tena.
BrruuciieHne moTeHIHaIbLHOM
SHEPruu Tej B
TPaBUTAIMOHHOM IIOJIE.
Onpenenenue
MOTEHINAIBHON YHEPTUU
yrapyro nehopMUpPOBAHHOTO
TeJa M0 U3BECTHOM
nedpopMaIu 1 KECTKOCTH
tena. [I[pumenenne 3akoHa
COXpaHEHUsI MEXaHUYECKOU
SHEPTUHU TIPU pacueTax
pe3yabTaToOB
B3aNMOJICHUCTBHH TeJl
IPaBUTAIMOHHBIMU CUJIAMU U
CUJIaMH YTIPYTOCTH.
VYkazaHue rpaHuil
MIPUMEHUMOCTH 3aKOHOB
MCXaHHUKH. YKa3aHue
Y4eOHBIX TUCIHIUIAH, TTPU
W3YUYEHUHU KOTOPBIX
HCIIONTB3YIOTCS 3aKOHBI
COXpaHEHHUS.

Paznen 2. Mosiekyasipuas ¢pusuka. Tepmoannammnka

OCHOBEI MOHCKVJI?[DHO-KI/IHCTH‘ICCKOﬁ TCOPHH. I/IIleaJ'IBHI)If/i ra3. OCHOBHBIE IIOJIOKECHHUS

MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pazmepsl u Macca MoseKyn u aToMoB. bpoyHoBckoe
nskenue. uddysus. Cuimel u sHEPTrUs MEXMOJIEKYISIpHOTO B3auMoeiicTBus. CTpoeHne
ra3000pa3HbIX, )KUJIKUX U TBepAbIX Tes. CKOPOCTH IBUKEHUS MOJIEKYJ U UX U3MEPEHHE.
Wneanbhbiii ra3. Jlabnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUn
ra3oB. TemnepaTypa u ee u3MepeHue. ['a30Bble 3aKOHBI. AOCOJIOTHBIA HYJIb
Temneparypbl. TepMoauHaMHuuecKas IIKajga TEMIEPAaTyphbl. Y paBHEHUE COCTOSHUS




NACAJIBHOTO Ira3a. MOHSIpHaH ra3oBas IIOCTOSAHHA.

Tema 2.1 OcHoBBI
MOJIEKYJISIPHO-
KHHETHYECKOM

Teopum

OcuosBuble nodatusa MKT.
Ctpoenune ra3000pa3HbIX, JKUIKUX
Y TBEPJBIX TEII.

TeruioBoe qBIKEHNE MOJICKYII.
Mopnenp uieansHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KHHETHIECKON
TEOpUU rasa.

Temneparypa — mepa cpeaneit
KUHETHYECKOW DHEPTUU MOJICKYIT

VYpaBHEHHE COCTOSIHUS UAEATBHOTO
raza (ypaBHeHue MeHnpeneeBa—
Kianeiipona). ['a30BbIe 3aKOHBI.

Ilpakmuueckasa padboma Ne5 «
Pacuém maccol 6030yxa 6
nomeuienuey

Camocmoamenvuas padoma:
MpopabOTKa JIOMOJTHUTEIBHON
JUTEPATYpPhl, C UCIIOIH30BAHUEM
PEKOMEHIALMI TPEeno aBaTes.
Pemenue 3agad no reme «Macca u
pasMep MOJIEKYI»;

[ToaroroBka u oopmieHue
MIPE3CHTAILINH, PEIICHHUE 3a/1a4.
[Ipesenrauus «M3mepenue
TEeMIIepaTypbD».

Pemrenue 3anau Ha onpeneneHue
XapaKTEPUCTHK MOJICKYJI U TIO TEME
«OcHoBHOe ypaBHeHne MKT.
Temnepatypay.

NHauBuyanbHbIE IPOEKTHI:
«HM3ompouecchl B IpUpoae u
TEXHUKE.

Brimonnenue
SKCHEPUMEHTOB, CITYKAIINX
JI711 0OOCHOBAHMS
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun (MKT). UneanbHbrii
ra3. Pemenue 3amgaqd ¢
MIPUMEHEHUEM OCHOBHOT'O
YPaBHEHUSI MOJIEKYJIAPHO-
KMHETHUYECKON TEOPUH T'a30B.
Onpenenenre napaMeTpoB
BEIIEeCTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBaHHU
YpaBHEHUS COCTOSTHUS
H7CaIbHOIO rasa.
Brruncnenue cpegnen
KMHETUYECKON SHEPrUu
TEIJIOBOT'O JBHKEHHUS
MOJIEKYJI 110 U3BECTHOU
TeMIIepaType BEIIEeCTBa.
BrIcka3pIBaHUE THIIOTE3 OIS
00BsICHEHHS HAOJII0aeMBIX
SIBJICHUW. Y Ka3aHUE rpaHull
MPUMEHUMOCTH MOJIENN
«HUJeAILHEBIA I'a3» U 3aKOHOB
MKT

CaoiicTBa napoB. Mcnapenue u koHaeHcarus. HachllleHHbI map 1 ero CBOMCTBA.
AOCOmIOTHAST ¥ OTHOCHUTENIbHAS BIAKHOCTH BO3/yXa.
Touxka pocel. Kunenune. 3aBUCHUMOCTb TEMIIEPATYPHI KUTIEHUS OT AaBieHus. [leperpersiii map
U €T0 MCII0NIb30BaHKe B TeXHUKE. (CBOMCTBA XHAKOCTEH. XapaKTepUCTHUKA KUAKOTO
COCTOSIHMS BellecTBa. [[0BEpXHOCTHBIN CI0M )KUIAKOCTH. DHEPIHUsl TOBEPXHOCTHOTO CJIOA.
SIBneHus Ha rpaHMIIe KUJKOCTU ¢ TBepAbIM TenoM. KanusuisipHble siBIeHUsI.

Tema 2.2
CsoiicTBa
ITapos.
CsoiicTBa
JKUJIKOCTEN

Ucnapenue. Konnencanus.
HacpileHHbIM 1 HeHACHIIIICHHBIM
nap. Kunenue. [ToBepXxHOCTHBIM
CJION XKUAKOCTH. XapaKTepUCTHUKA
JKMJIKOT'O COCTOSTHMS BEIIIECTBA.

BrnaxnocTs Bo3myxa.
Ilpakmuueckas paboma No6
«HM3mepenue enaxcuocmu
6030yXa)

Kam/mn;{pHHe SIBJIICHUS.

Camocmoamenvnasa paboma:

H3mepeHue BIaXXHOCTH
Bo3ayxa. OObsicHEHHE
npoliecca nepexoia BelecTBa
U3 OJTHOTO arperaTHOTro
COCTOSIHUS B JIpyToe€.
IIpuBenenue nmpumepos
IPOLIECCOB MapooOpa30BaHuUs
B OBITY, IPUPOJIE, TEXHUKE.
[Tpumenenue Qusnueckux
IIOHATUM U 3aKOHOB B
y4eOHOM MaTtepuaie
npo¢eCCUOHATBLHOTO




npopaboTKa ITOTOTHUTEIHHOM
JIUTEPATYPBI, C UCIIOIB30BAHNEM
PEKOMEHIallUi [TPENOAaBaTelIs.
IToaroroBka cooOIEHMH, KOHCIIEKTA.
NunuBuyanbHbIe MPOEKTHI:
«IIpakTHyeckoe UCoab30BaHUE
KaMWUISPHBIX SIBJICHUN B TEXHUKE.

xapakrepa. Mcnonb3zoBanue
WNHurepHeTa ais noucka
uH(pOopMaLUH.

CBolicTBa TBEP/IBIX Tesl. XapaKTepUCTUKa TBEPAOrO COCTOSIHHMSI BELIECTBAa. YIPyrue

CBOMcTBa TBepAbIX Tesl. 3akoH ['yka. MexaHuueckue CBOWCTBAa TBEPIBIX Tel. TeruioBoe
pacIIMpeHne TBEPABIX Tel U KUAKocTel. [l1aBnenne u KpucTajn3anusi.

Tema 2.3
CBoilicTBa
TBEPABIX TeJ

XapakTepucTUKa TBEPIOTO
COCTOSIHMS BEILLECTBA. 3aKOH
I'yka

MexaHn4yeckue CBOMCTBA TBEPABIX
TEI.

Bupl 1 Tune nedopmartui.

«Ilpakmuueckan paboma Ne7
«H3mepenue mooyns ynpyeocmu
Ppe3uUHbLY.

Camocmoamenvnas paboma:
MpopaboTKa JIOMOJTHUTEIBHON
JTUTEPATYpPHI, C UCTIOTH30BAHUEM
PEKOMEHIALMI TPEeno aBaTes.
[ToaroroBka k 3a4eTy, COOOIIECHUH,
KOHCIICKTA.

NuauBuayanbHbIE TPOCKTHI:
«BnusHue nedexToB Ha pusnUecKue
CBOMCTBA KPUCTAILIOBY, «Kuakue
KpUCTAILTBD», «[[prMEeHEHNE KHUIKIX
KPUCTAIIJIOB B IPOMBIIIIIIEHHOCTHY.
Coo0menne «MexaHUYeCKHe U
TEXHOJOTUYECKHE CBONCTBA
MaTepHaJIOBy.

[IpuBenenue npumepos
aMOp(HBIX U
KPUCTAJUIMYECKUX TEJl.
Omnpenenenue
MEXaHUYECKOTO HAIPSKEHUS
npu aedopmarim.
HccnenoBanue
MEXaHUYECKHUX CBOMCTB
TBepAbIX Ted. [I[pumenenune
(U3NIECKUX TOHITHN U
3aKOHOB B y4eOHOM
MaTepuae
npoheccuoHaNBEHOTO
xapakrepa. Mcnonb3zoBanue
WNHurepHeTa aiisa noucka
nH(pOpMAIIHU 0 pa3padoTKax
Y IPUMEHEHUAX
COBPEMEHHBIX TBEPABIX U
aMop(HBIX MaTepUATIOB.

Tepmoannamuka.

OcHoBbl TepMoAUHAMUKH. OCHOBHBIE TOHSATUS U ONpefeNieHus. BHyTpeHHssT sHeprus

cucTeMbl. BHYTpeHHss1 SHeprus uaeaibHoro ra3a. PaboTa u Temnora kak GopMbl epenadn
sHeprur. TermIoeMKOCTh. Y efibHas TeIJIOEMKOCTh. Y paBHEHHUE TeTuioBoro Oananca. [lepoe
Hayvajao TepMOJMHAMUKU. AuabaTHbIN nporecc. Bropoe Hauano TepMoOAMHAMUKH.
[Tpunmun nevictBus terwioBor MamuHbl. KII/[ TerutoBoro aBuratesns. Xoa0aHIbHbIE
MaiuHbl. TemoBelie npurarenu. OxpaHa npupoIbL.

Tema 2.4
Tepmoauna-
MHKA

OCHOBHBIE TTOHATHS
TCPMOAMHAMHKH

Pewenue 3a0au no meme:
«OcHoeéHble 3aKOHBL
mepmobunamuku»

TennoBbie JABHUIaTCJIU. IBHUI'aTCJIb
BHYTPCHHCET'O CropaHusd, AU3CJIb.

KII/I nurarenei. Pemenue 3amay.

Konmponvnas pavoma Ned no
meme: «Ocnoevt MKT.
Tepmoounamukay.

N3mepenue komuecTBa
TEIUIOTHI B ITPOIIECCcax
TeIIoTepe1avuu.

Pacuer uzmeHnenus
BHYTpPEHHEH HEPTUu Tell,
paboThI U IEPEAAHHOTO
KOJIMYECTBA TEILIOTHI C
HCIIOJIb30BaHUEM TIEPBOTO
3aKOHA TEPMOIUHAMUKH.
Boruucnenue KIT/JI.
OOBsICHEHNE TTPUHITUIIOB




Camocmoamenvnas paboma:
MpopabOTKa JIOMOJTHUTEIBHON
JTUTEPATYPHI, C UCTIOTH30BAHUEM
pEeKOMeHIaluii pernoaaBaTers.
[ToaroroBka, COOOIICHUIA,
KOHCIIEKTa.

Pemenue 3anau o reme «llepBbiit
3aKOH TEPMOJAMHAMUKH U €r0
MIPUMEHEHUE K Pa3IHYHbIM
poLeccamy.

NuauBuayanbHbIE TPOCKTHI:
«3MeHeHne BHYTpEHHEW SHEPTUn
[P HATPEBaHUU METAILIAY,
«PeakTHBHBIE ABUTATEIN U OCHOBBI
paboThI TETUIOBOI MAITUHBDY.

JIEHCTBUS TETUIOBBIX MAIIWH.
JleMoHcTparus poiau GU3NKN
B CO3JaHHUHU U
COBEpIICHCTBOBAHUU
TEIUIOBBIX JBUTATEICH.
N3noxenue cytu
HKOJIOTHUECKUX MPOOIIeM,
00YCIIOBJICHHBIX Pa0OTOH

Pazjnen 3. DaekTpoauHaMuKa

OIEeKTPUYESCKOE OJIE.

QJICKTPHUYCCKOTI'O ITOJIA.

DOneKTpuueckue 3apsiabl. 3aKOH COXpaHEHHs 3apsiaa. 3aKoH
Kynona. Dnexrpuueckoe nose. HanpsskeHHOCTD 3iekTpudeckoro nosis. [puniun
cynepno3unuu moneil. Pabora cun snekrpocratuueckoro mons. [lorenmnuan. Pa3znoctsb
MOTEHIMAIOB. DKBUIOTEHIIUATLHBIE TOBEPXHOCTH. CBSA3b MEXIY HANPSHKEHHOCTHIO U
Pa3HOCTHIO MOTEHIMATIOB YIEKTPUUECKOT0 MOJs. JIUANEeKTPUKH B AIEKTPUUECKOM IOJIE.
[Monspuzanusa auanekTpukoB. [IpoBogHuku B 3nekTpudeckoMm moje. KonmeHcatopsl.
CoenvHeHrEe KOHJIEHCATOPOB B 0aTapero. DHEPrus 3apsyKEHHOr0 KOHeHcaTopa. DHeprus

DNeKTpUYECKUH 3apsia u
3JIeMEHTapHbIC YaCTHUIIB. 3aKOH
COXPaHEHHUS ANEKTPUIECKOTO
3apsana. 3akoH Kynona. Permenue
3ajad.

DNeKTpUYECKOe ToJIe.

nosist. [IpuHImn cynepno3unuu
noJiei.

HaHpH)KCHHOCTL QJICKTPHUICCKOI'O

Tema 3.1
DyleKTpUYeCKoe 1MO0JI
e

[ToTeHMaaTbHOCTH
AJIEKTPOCTATHYECKOTO MOJIA.
[ToTennman u pa3HOCTH
noTeHUanoB. CBA3b MEXKAY
HaNpsHKEHHOCTHIO
3JIEKTPOCTATHYECKOTO MOJIS U
HaMPSHKEHUEM.

HpOBOI[HI/II(I/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.

9HCpFI/I$[ QJICKTPHUYCCKOI'O ITOJIA
KoHJacHcaTopa. Perenue 3agad.

OnexTpoeMkocTb. KoHzeHcaTopsl.

Ilpakmuueckaa paboma
No8«Onpeoenenue
IJIeKMPoeMKocCmu
KOHOeHcamopay.

Konmponvnas pavoma Neb no
meme « JNEKTPUUECKOE MOJIEY.

Breraucnenue cun
B3aMOJCHCTBUS TOUCUHBIX
AIEKTPUUECKUX 3aPsiI0B.
Brrancienue
HaIpPsSKEHHOCTH
3JIEKTPUYECKOTO MOJIS OJHOTO
M HECKOJIbKUX TOUYEYHBIX
AJIEKTPUYECKHUX 3apsIIOB.
Brruucienue nmorennmana
3JIEKTPUYECKOTO MOJIs OJHOTO
M HECKOJIbKUX TOUYEYHBIX
AJIEKTPUYECKHUX 3apsIIOB.
N3mepenue pasHocTH
noTeHuuanoB. M3mepenue
SHEPIrUU AJIEKTPUUECKOTO
MOJIS1 3apsSIKEHHOTO
KOHJIeHcaTopa. Beruucinenue
SHEPIrUM AJIEKTPUUECKOTO
OJISI 3aPSIKEHHOTO
KoHJIeHcaTopa. Pa3zpaboTka
MJ1aHa ¥ BO3MOYKHOM CXEMBI
NEUCTBUN
AKCIIEPUMEHTAILHOTO
OTpeIeIICHUS
3JIEKTPOEMKOCTH
KOHJIEHCaTopa 1
JTUBJIEKTPUYECKON

10



Camocmoamenvuas padoma:
MpopabOTKa JIOMOJTHUTEIBHON
JUTEPATYpPhI, C UCIIOIH30BAHUEM
pPEKOMEHALMI TPenoaaBaTes.
[ToaroroBka, COOOIICHUIA,
KOHCIIEKTa.

Pemenue 3agau o teme: «Pacuér
MapaMeTPOB JIEKTPUUYECKOTO TOJISI.
Koncnekt «Biusuaue
BJIEKTPOCTATHYECKOTO
AJIEKTPUUECTBA Ha YETIOBEKAY.
JlomarrHsisi mpakTU4ecKas padbora
«Habnrorenne »ieKTpu3anuy myTéM
TPEHHUSI».

Pedepartsl: «Buapl anekTprudecKux
pa3psaoBY, « DNEKTPUUECKUE
pa3psiibl Ha CITY)KO€ YEIIOBEKa.

IIPOHUIIAEMOCTH BELIECTBA.
[IpoBeneHue CpaBHUTENBHOTO
aHaJIN3a rPaBUTALIMOHHOIO U
3JIEKTPOCTATHYECKOTO MOJIEH

3aKOHBI TOCTOSIHHOI'O TOKA. yCJ'IOBI/IH, HCO6XO,Z[I/IMI>IC AJIs1 BOBHUKHOBCHHUSA U MMOAACPKAHUA

3JeKTpruuecKoro Toka. Cuia Toka U MIIOTHOCTh TOKa. 3akoH OMa Jyist yyacTka 1enu 0e3
O/1C. 3aBUCHMOCTb AJIEKTPUYECKOTO COMPOTHBIICHUS OT MaTepuana, JJIUHBl U IJIOLAAN
MONEPEYHOI0 CEYEHUsI TPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUS
IPOBOJHUKOB OT TEMIEpaTypbl. DJIEKTPOABMKYIIAs CUjla UCTOYHUKA TOKa. 3akoH Oma
st monHou nenu. CoenuHeHue MPOBOJHUKOB. CoelMHEHHE MCTOYHHMKOB
AJICKTPUYECKON 3Hepruu B 6arapero. 3akoH [xoyms—IJlenna. Pabora nu MomHoCTh
3JIEKTPUYECKOr0 TOKa. TemnnoBoe AEHMCTBHUE TOKA.
DneKTpUYecKuid TOK B MOTynpoBoAHuKax. CoOCTBEHHass MPOBOJMMOCTh MOJIYHPOBOIHUKOB.
[ToryipoBOTHUKOBEIE PUOOPBHL.

Tema 3.2
3akoHbI
MOCTOSTHHOI'0
TOKA

VYcmoBusi, HEOOXOUMBIE IS
BO3HUKHOBCHUA U HO,Z[HGp)KaHI/ISI
AIEKTPUIECKOTO TOKA.

Cwua Toka. 3akoH Oma 11t
y4acTKa LEeMu.

Comportusiienne. 3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTUBICHUS
MIPOBOJIHUKOB OT TEMIIEPATYPHI.
Pemenune 3agay.

N3mepeHne cuibl TOKa U
HaIpsKEHUSL.

Ilpakmuueckan paboma Ne9
«H3yuenue wikanst
IIEKMPOUZMEPUMETLHOZO
npuoopa.

DNeKTpOUu3MEpUTENbHBIE TPUOOPHI.

DNEeKTpUYECKHE LICTIH.
IlocienoBaTenbpHOE U
napajieJIbHOe COETUHEHNE
HpOBO)IHI/IKOB U UCTOYHUKOB
IMUTaHUS.

Ilpaxmuueckaa paboma Nel(
«Onpedenenue yoenpbHozo
CONPOMUBICHUA NPOBOOHUKA).

Ilpakmuueckasa paboma Ne 11-12

N3mepenne MOIITHOCTH
AIEKTPUYECKOTO TOKA.
M3amepenne 3/IC u
BHYTPEHHETO CONPOTHUBIIEHUS
MCTOYHUKA TOKA.
BeinonHenue pacueroB CUIIbI
TOKa U HaNpsOKEHUH Ha
Y4acTKax 3JIEKTPUUECKUX
nene. OObICHEHME HA
IIpUMEPE DIEKTPUUECKON
LENU C IBYMSI HCTOYHUKAMHU
toka (2/1C), B kakoM cityuyae
UCTOYHUK DIIEKTPUUECKOU
SHEPTUu paboTaeT B peKUME
re’HepaTopa, a B KakoM — B
peXHUME MOTPEOUTENS.
Omnpenenenue TemMnepaTypsl
HUTHU HAKaJIUBAHHUS.
H3mepenue 31eKTpuIecKoro
3apsaa anekTpoHa. CHiTHE
BOJIbTAMIIEPHOM
XapaKTePUCTUKH TNO/IA.
[IpoBenenue cpaBHUTEIBHOTO
aHaJIn3a
MOJTYIPOBOITHUKOBBIX JHOJIOB
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«H3yuenue nocnedosamenvhozo u
napannenbHoz0 coOeOUHeHUl
HPOBOOHUKOB.

Pabora 1 MOIIHOCTE TOKA. 3aKOH
JIxoyina-Jlenua. Pemenue 3anay.

DJIEKTPOABUKYIIIAs CUjia. 3aKOH

Owma 1 TIOJTHOHU 1enu. Perienie
3aj1ad4.

Ilpakmuueckan paboma Ne 13
«Onpeoenenue 3/IC u
G6HYMPEHHE20 CONPOMUGIEHUSA
UCMOYHUKA MOKa).

Ilpakmuueckasa paooma Ne 14
«Onpeoenenue KI/l ucmounuka
moKa»

Ilpaxmuueckasa paboma Ne 15
""Pewienue 3a0au no meme
"3axon Oma 01s nonnoil yenu'

Konmponvnas pavoma Nel no
meme «llocmosinnviu
INEKMPUUECKUL MOKY.

DIEeKTPUYECKUM TOK B MOJTYNIPOBOL
Hukax. CoOcTBeHHas
MIPOBOAMMOCTH

MOJIYTIPOBOJTHUKOB.
[TosrynpoBOIHUKOBBIE PUOOPBHIL.

Ilpakmuueckan paboma Ne 16
«H3yuenue npunyuna oeiicmeus
NOJIynPO60OHUKOBHIX NPUOOPOEY.

Camocmoamenvuas padoma:
MpopabOTKa JIOMOJTHUTEIBHON
JUTEPATYpPBl, C UCIOIH30BAHUEM
PEKOMEHJALMI PEenoaaBaTes.
[ToaroroBka, COOOIICHUIA,
KOHCIIEKTa.

IIpoexr «IIpumenenue TemIoBoro
JIEUCTBUSA SJIEKTPUUYECKOTO TOKa»
Pemenue 3agad no teme «Pacder
SKBUBAJICHTHOTO COMPOTHUBIICHUS
CMEUIaHHBIX COMPOTUBIICHUN
MTPOBOJTHUKOBY.

Coobmenus: «McTouyHuKH
MOCTOSIHHOTO TOKay; «lIpaBuia
TEXHHUKHU 0€30MacHOCTH IpU
JKCIUTyaTaIlluu
3JIEKTPOOOOPYIOBAHUSY.
KoHcnekT «2nekTpon3mMepuTebHbIe
pudOpHI».

NunuBuyanbHbie TPOEKTHI: « Buabl
AIEKTPUUECKUX Pa3psiOBy,
«DIeKTpuYecKe pas3psabl Ha
CITy)K0¢€ desoBekay, «MoJHusI —

1 TpuoJ0B. Mcnonb3oBanue
WuTepHera a1 noucka
uHpOpPMAaLIUHU O
NIEPCIIEKTUBAX Pa3BUTUSA
MOJTYTIPOBOIHUKOBOM
TEXHHUKHU. Y CTAaHOBKA
MIPUYMHHO-CIIEACTBEHHBIX
CBA3EH.
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ra3oBbIi pa3psii B MPUPOIHBIX
ycnoBusax», «llomynpoBogHuKOBBIE
JATYUKU TEMIIEPATypPhI».

MaruutHoe nose. BeKTop HHIYKIIMM MarHuTHOro 1oJis. J[elicTBHe MarHUTHOTO 110JIsI Ha
IPSIMOJIMHEMHBIN POBOIHUK C TOKOM. 3akoH Amnepa. B3aumoneiictBue TokoB. MarHuTHbIN
notok. Pabora 1o nepemenieHno NpoBOJHUKA ¢ TOKOM B MarHUTHOM Hoje. JlelicTBue
MarHuTHOTO MOJsi Ha JABWXKyluics 3apsan. Cuna Jlopenma. Omnpeznenenue yAelIbHOTO
3apsaaa. Y CKOPHUTENM 3apsyKEHHBIX YaCcTHLL.

Tema 3.3
MaruutHoe moJjie

BzaumoeiicTBIie TOKOB.
MarnutnHoe nosie. Uanykuus
MarguTHOTO 10JIsi. MarHuTHEBIN
ITOTOK.

Ilpaxmuxkym no peuwtenuio 3aoau
Ha onpeodeleHue XapaKmepucmuk
MAZHUMHO20 NOJIA.

3axon AmMnepa. Cuina JlopeHua.
[IpakTueckoe NpUMEHEHUE CHUIIBI
Awmrniepa u cuisl JlopeHna.

Ilpakmuxkym no pewenuio 3aoau
no meme «Pacuem cunvt Amnepa
u cunwt Jlopenyay.

Ilpakmuueckasa paooma Ne 17
«Habnrooenue oeiicmeusn
MAZHUMHO020 NOIA HA RPOBOOHUK
C MOKOM).

Camocmoamenvnasn paboma:
popaboTKa JOTOTHUTEIBHON
JUTEPaATYypPhl, C UCTIOJIH30BAHUEM
PEKOMEHIallUi MTPEenoiaBaTeis.
IToaroroBka cooOIEHNH, KOHCIIEKTA.
Pemenue 3amau no teme «3aKkoH
Ammnepa u cuna Jlopeniay.
NunuBuyanbHbIe TPOEKTHI:
«MarautHas 1eeKTOCKOIHSI.

N3smepenne nHIyKInu
MarHUTHOTO TOJIA.
Breraucnenue cun,
JIEHCTBYIOIINX HAa MPOBOJHUK
C TOKOM B MarHUTHOM IIOJI€.
Brruucnenue cui,
JICUCTBYIOIINX HA
ANEKTPUYECKUH 3aps,
JIBIDKYIIUICS B MATHUTHOM
nonie. OObsICHEHNE TPUHITUIIA
JEUCTBHUS MaccC-
cnektporpada, yckopurenei
3apsKEHHBIX YaCTHIL.
OOBsiCHEHUE POITH
MarHUTHOTO T0JIs 3eMJIH B
KU3HHU PACTEHUH, )KUBOTHBIX,
yenoBeka. [Ipusenenue
MIPUMEPOB MPAKTUIECKOTO
MIPUMEHEHUS U3YUYEHHBIX
SBIICHUH, 3aKOHOB, TPUOOPOB,
ycrpoiucts. [IpoBenenue
CPaBHUTEIBHOIO aHAJIN3a
CBOWCTB
ANEKTPOCTATUYECKOT O,
MarHuTHOTO ¥ BUXPEBOTO
AIEKTPUUECKUX MOJIEH.
OOBsicHEHUE Ha IPUMEpE
MarHuTHBIX SIBJICHUH, TIOYEMY
(GU3UKy MOXKHO
paccMaTpuBaTh Kak
METaUCIUTIIINHY.

SHGKTDOMaFHHTHaH MHAVYKIINA. QHGKTpOMaFHI/ITHaﬂ HUHIYKIUA. BI/IXpeBOG SJICKTPHUYIECKOC

TI0JIC. CaMOI/IHIIyKI_II/IH. BHCpI‘ s MaroHuTHOT'O IT10JIA.

Tema 3.4 Jaexkrpo-
MarHuTHasi
HHIYKIUS

DNeKTpOMarHuTHasE WHIYKIHSL.
[IpaBuio Jlenua.

3aKOH AJEKTPOMAarHUTHOU
WUHAYKIHH.

Ilpaxmuueckas paooma Ne 18
«H3yuenue agnenun
2/1eKMPOMAZHUMHOU UHOYKYUUY.

Camounnykuus. UHIyKTUBHOCTb.
3H€pFI/I$[ MArdmuTHOT O IT10JISI TOKaA.
DNeKTPOMarHuTHOE IOJIE.
Pemrenue 3amau.

HccnegoBanue sBICHUM
3JIEKTPOMATrHUTHOM
WHIYKIAW, CAMOMHIYKITUH.
Brruncnenue sneprumn
MarHUTHOTO MOJIS.
OObscCHEHUE TTPUHITUTIA
JIEUCTBUS 3JIEKTPOIBUTATENS.
OObscHEHUE TTPUHITUTIA
JICCTBUS reHepaTopa
AJIEKTPUYECKOTO U
3JIEKTPOU3MEPUTEITbHBIX

13



Ilpakmuueckaa paboma Ne
19" Pewenue 3a0au no meme
"Maznummnoe none.

InekmpomazHumnana unoykyus''

Konmponvnaa pavoma Ne8 no
meme «Maenumnoe nore.
ONeKmpoMacHUMHASL UHOYKYUSLY.

Camocmoamenvnaa paboma:
popaboTKa JOTOTHUTEIHHON
JUTEPATYPBI, C UCIIOIH30BAHUEM
PEKOMEHJALMI TPEnoaaBaTEeIs.
[ToaroroBka cooOIIEHN, KOHCTIEKTA.
Koncnekr «IIpaktruueckoe
HCIIOJIb30BAHUE AJIEKTPOMATHUTHOMN
WHTY KA

puOOpOB.

Pa3znen 4. Kojie0anus 1 BOJHBI

Mexanuueckue konebanus. KonebarenpHoe nBrkeHue. ['apMoHWYeckne KoJjeOaHUsI.

CBoOoaHple MexaHudeckue koseOanus. JIMHeliHble MeXxaHHYeCKHE KoyieOaTelbHbIE
cucteMsl. [IpeBpaiienne sHeprun npu KonedarenbHoM ABMKEHUU. CBOOOIHBIE 3aTyXaroIue
MeXaHH4YecKue KoneOaHus. BeiHyK/IeHHbIE MEXaHUUYECKUE KOIeOaHusl.

Mexanuueckue sonnwvl. Ynpyrue BosHbl. [lonepednbsie v NpoaoJibHbIE BOJIHBI.

XapaKTepUCTUKHU BOJHBI. Y paBHEHUE IUIOCKOW Oerymiell BoiHbl. MHTepdepeHIMs BOJH.
[lonsite o mudpakiuuu BOJH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.

Tema 4.1
MexaHnuueckune
KoJIe0OaHus.
MexaHuuyecKue BOJI
HbI

Mexanuueckue KoueOaHusl.
XapaKTepUCTUKHN KOJICOAHUH.

["apmoHnueckue KojaeOaHus.
Pemrenue 3amau.

Ilpakmuueckaa paboma Ne 20
«H3yuenue xapakmepucmux
MEXAHUYECKUX KOJ1eDAHU).

Ilpaxmuueckaa paboma Ne 21
«Onpeoenenue yckopenus
C80000H020 NAOEHUA C HOMOULBIO
MAAMHUKQ).

Pacmipoctpanenue konebanuii B
ypyroii cpene. Ilonepeunsie u
IIPOJOJIbHBIE BOJIHBI.

XapakTepuCTUKH BOJHBI. 3BYK.
YAbTpa3ByK U €ro NPUMEHEHHE.

Ilpakmuxkym no pewtenuio 3aoau
no meme «Konebanusa u 6onnwy.

Konmponvuaa paboma Ne 9 no
meme «Mexanuueckue Koieoanus
U 6OJIHBLY.

CamocrosiTesibHas1 padoTa:
popabOTKa JOTIOTHUTEIIPHOM
JTUTEPATYPHI, C UCTIOTH30BAHUEM
PEKOMEH AU TTPENo1aBaTelIs.
IToaroroBka coOOIICHUI, KOHCIIEKTA
Koncnekt «MasgTHUKN.
Coobmenne «1llym u Bubparms Ha
MIPOU3BOACTBEY, «Mepbl O0PHOBI €

Uccnenosanue 3aBUCUMOCTHU
nepuoaa kojaebaHui
MaTEeMaTHYECKOr0 MasiTHUKa
OT €ro JJIMHBI, MACChI U
aAMIUTUTY Il KOJIEOAHUA.
BripaboTka HaBBIKOB
BOCTIPHHUMATh,
aHAJIM3UPOBATh,
nepepabdaTbIBaTh U
MPeIbABIATH HHPOPMAIIHIO B
COOTBETCTBUH C
MOCTABIIEHHBIMU 33/JaYaMHU.
[IpuBenenne nmpumepos
aBTOKOJIEOATEIHHBIX
MEXaHUYECKUX CHCTEM.
[IpoBenenue knaccudukanuu
koneOanuit zmepenue
JUTMHBI 3ByKOBO BOJIHBI 110
pe3yabTaTaM HaOJII0ACHUI
uHTEp(EepeHITNHN 3BYKOBBIX
BOJIH. [IpencraBnenue
o0nactell mpUMEHEHUs
yJIbTpa3ByKa U NEPCIEKTUBbI
€ro HCIOJIb30BaHUS B
pa3IMyYHbIX 00JacCTIX HAYKH,
TEXHHUKH, B MEJTUIIUHE.
N3noxenue cytu
AKOJIOTMYECKUX MPoOIIeMm,
CBSI3aHHBIX C BO3/EHCTBHEM
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IIIyMOM U BHOpanueii».
WNuuBH Ty anbHbIE IPOSKTHI:
«[IpakTHyeckoe NpuMeHEeHne
YIBTPa3BYKa», « IKOJIOTHUECKHE
po0JIeMbl, CBI3aHHBIE C
BO3/IeiCTBMEM 3BYKOBBIX BOJIH Ha
OpTraHU3M YEJIOBEKay.

Pemenne 3aa4 Ha onpenencHne

XapaKTepUCTUK KoeOaHMii Tpy3a Ha

pYXKHUHE.

3BYKOBBIX BOJIH Ha OPraHu3M
YCIO0BCKaA.

Onexmpomacnumnuvwie konredanus. CBOOOTHBIC JIEKTPOMATHUTHBIE KOJICOAHMS.

[IpeBpaienne »Heprum B K0JIeOATEIBHOM KOHType. 3aTyXarollue 3JeKTPOMAarHUTHBIE
kosneOanus. ['eHepaTop He3aTyXaromMX 3JEKTPOMArHUTHBIX KoyieOaHWi. BBIHYKICHHBIC
anekTpuueckue konebanus. Ilepemennsiii Tok. ['eneparop nepemenHoro Toka. EMkocTHOe 1
MHAYKTHUBHOE COIIPOTUBIIEHHS MEPEMEHHOIO TOKAa. 3akoH Oma Juisl 3JIEKTpUYECKOU
LIeNU MEepeMEHHOro Toka. PaboTra M MOIIHOCTh MEPEMEHHOro TOKa. ['eHepaTropbl TOKa.
Tpancdopmaropsl. Toku Bbicokoi vacToThl. [lomydenue, mepemada M pacrpeesieHue

3EKTPOIHEPTUH.

QﬂeKmDOMaeHumele BOJIHbl. QHGKTpOMaFHI/ITHOC IOJIC KaK OCOOBIi BUJ MaTCpUU.

DneKkTpoMarHuTHbIe BOJIHBL. Buopartop ['epma. OTKpBITHIN KoJIeOaTEIbHBIN KOHTYP.
Nzobperenue paano A.C. Ilonosem. [lonsarue o paguocsszu. [Ipumenenue
JNIEKTPOMArHUTHBIX BOJIH.

Tema 4.2
JIeKTPO-
MATHUTHDIE
KO0JIeOaHUs N
BOJIHBI

CBoOogubIe KoJIeOaHus B
KoJie0aTeIbHOM KOHTYpE.
[Tepuon cBOGOAHBIX
ANEKTPUICCKUX KOJICOAHUH.

BoinyxeHHbIE KOJIe0aHMS.

[lepeMeHHBIN 3JIEKTPUYECKUH TOK.

no meme «Pacuém
Xapakmepucmuk
K0JledamenbHo20 KOHmMypay.

Ilpakmukym no pewenuto 3a0au

I'enepupoBaHue SHEPTUH.
Tpanchopmarop.

Ilpakmuueckan pavoma Ne 22
«HM3yuenue ycmpoiicmea
mpancgopmamopa u
onpeoenenue KoIppuyuenma
mpancgopmayuuy.

no meme «Tpancghopmamop».

IIpakmukym no pewenuio 3a0ay

[TpousBoacTBO, nepenaya u
HCIIOJIb30BAHUE AJEKTPUUECKOM
SHEPIUM.

W3nydeHne 37eKTPOMarHUTHBIX
BoJiH. CBoiicTBa
3JIEKTPOMATrHUTHBIX BOJIH.

N3o6perenue paauo A.C.

Tenesunenue. CoBpeMeHHbIE
CPEICTBA CBS3H.

ITonoseim. IIpuHIMN paguOCBs3H.

Koumpononasn paooma Nel0) no

Hab6mronenue ocuumorpamMm
TApMOHHYECKUX KOJICOAHMIA
CWJIbI TOKa B Ilenu. Pacuer
3HAUCHUI CHJIBI TOKA U
HaIpsHKEHUS Ha DJIEMEHTaX
LIEMH TEPEMEHHOTO TOKa.
Uccnenoanue npuHnuna
neiictBus TpaHcopmaTopa
Y TeHepaTopa MepeMEeHHOTO
ToKa. Mlcionp30BaHue
HNuTtepnera a1t moncka
uHpOpMaIIUHU O
COBPEMEHHBIX CITOCO0ax
nepeaadu 3IEKTPOIHEPTUH.
OcyuiecTBieHue
paauonepenayu u
paauonpuema.
HccnenoBannue CBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH C
IIOMOIIBI0 MOOMIIBHOTO
tenedoHa. Pazputue
IICHHOCTHOT'O OTHOIICHUS K
M3y4aeMbIM Ha YPOKax
(bu3UKN 00BbEKTaM U
OoCBauBaeMbIM BHIaM
neaTrebHOCTH. OObsICHEHUE
MPUHITUTTHATIBHOTO Pa3THYINS
MIPUPOJIBI YIPYTHX U
AJIEKTPOMATrHUTHBIX BOJIH.
N3noxenue cytu
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| meme «Konebanus u 6onnviy.

CamocTrosiTesibHasi padora:
popabOTKa JOTOTHUTEIBHON
JUTEPaTyphl, C UCIIOJIH30BAHUEM
PEKOMEHIallUi MTPEenoiaBaTeis.
IToaroroBka cooOIIEHNH, KOHCIIEKTA,
IIPE3EHTALAMN.

Hoxknan «["enepupoBaHnue u
Tparcopmarys IepEMEHHOTO TOKaY.
[IpakTnueckas pabora «Pabora Toka

M pacueT pacxoja MOTpeOsIeHUs
BJIEKTPOIHEPTUN.
NunuBuayaneHble MpOEKThl: «Buabl
TpaHchopMaToOpOBY.

Koncnekr no reme «lIlotepu
ANIEKTPOIHEPIUH MPHU NEpeaady 1o
JIDID», «Bousaue
3JIEKTPOMATrHUTHOTI'O IOJIS HA
YeJI0BEKA.

[IpezenTtanus «CoBpeMEHHbIE BUJIbI
CBSI3W».

IKOJIOTHYECKUX MIPOOIIEM,
CBSA3aHHBIX C
AJIEKTPOMArHUTHBIMH
K01€0aHUsIMH U BOJHAMH.
OOmbsicHeHHE poau
3JIEKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX
HccienoBanusax BeeneHHoii.

Pa3pen 5. Onruka

IIpupooa ceéema. CKOPOCTh PaCTIPOCTPAHECHHS CBETA. 3aKOHBI OTPAKEHHUS M TPEIOMIICHUS
ceera. [lonmHoe otpaxkenume. JIun3pl. ['Ma3 kak onrtudeckas cucreMa. ONTUYECKUE

puOOPHI.

Bonnosvie ceolicmsa ceema. Untepdepenius ceta. KorepeHTHOCTb CBETOBBIX Jy4eil.
WNnrtepdepenius B ToHkuX IuieHkax. [lomocel paBHo# Tommumubl. Konbia HeloToHa.
Hcnonb3oBanue uHTephepeHMH B Hayke W TexHuke. Judpakuus csera. [dudpakius Ha
IIEJH B MapaJUIeNbHBIX Jydax. Judpakunonnas pemerka. [lonsTie o romorpapum.
[Tonsspuzanus nonepeunsix BosH. [lonspusanus ceera. J[BOWHOE JTydenpesoMIICHHUE.
[Tonspounsl. ucnepcus ceeta. Buael ciektpo. CriekTpbl ucnyckanusi. ConexkTpsl
noromeHus. YiuprpaduonetoBoe U HHppakpacHoe H3NydyeHHs. PeHTreHoBckue myun. Mx

IIPUPOJA U CBOWCTBA.

Tema 5.1
IIpupoaa cBera
M BOJIHOBBIE
CBOMCTBA CBeETA.

CBeToBbI€ Tyuu. 3aKOH OTPaKEHUS
U npesiomieHus ceera. [lonHoe
BHYTPEHHEE OTPAKEHUSL.

Ilpakmuueckaa paboma Ne 23
«H3mepenue nokasamens
npPeOMACHUS CINEKNIAN.

®opmyJia TOHKOM JIMH3BI.
[Tomyuenue n300pa>keHus ¢
MTOMOILBIO JIMH3BL.

Ilpakmuueckan pavoma No24
«Ilonyuenue uzoopascenuii ¢
ROMOUBIO JIUH3BLY.

Konumponvnas paboma Nel 1
«l'eomempuueckan onmuxay.

CBeT. DJIEeKTPOMarHUTHBIE BOJIHEI.
CKopocTh CBETa U METOJIBI €€
HU3MEpEHHUSL.

Hucnepcus cera.
WnTepdepennus cera.

[IpuMeHeHne Ha ITpaKTHUKE
3aKOHOB OTPaXCHUS U
NPEJIOMIJICHUS CBETA IPU
pelleHnu 3a1a4. Y MeHHe
CTPOUTH U300paKEeHHUS
MIPEeIMETOB, TaBaeMbIe
nvH3aMu. Pacuer
paccTosHUSA OT JUH3BI JI0
n300pakeHHs ITpeaMeTa.
Pacuer ontrueckoil cuiibl
nuH3bL. 3Mepenne
(OKYCHOTO paccTOSTHUS
nuH3bl. Habmonenue
SBJICHUSI UHTep(DEepEeHIINU U
mudpakuun. U3mepenne
JUIMHBI CBETOBOI1 BOJIHBI IO
pe3yibTaTaM HaOJII0ICHUS
SIBJICHUSI UHTEp(DEPEHIINH.
Habnronenue siBieHust

16



KorepentHocts. Audpakius
CcBeTa.

Ilpakmuueckana paboma Ne
25«H3mepenue 01unbl C6€mM0OBOI
6OJIHBLY.

W3nydeHne U CHEKTpBHI.
CriekTpasibHbII aHaIu3.
Ilpakmuueckan pavoma Ne 26
«H3yuenue cnekmpos
U3JIYYUEHUAN.

CamocrosiTesibHas padoTa:
npopaboTKa AOMOTHUTENBHOM
JUTEPATYPHI, C UCTIOTH30BAHUEM
pEeKOMeHIalnii pernoaaBaTers.
IToaroroBka cooOIIeHnii, KOHCIIEKTA,
MpEe3EHTALNM.

Joknan «IIBeT u cBET»

Koncnekr «Xapakrepuctuka
Pa3IMYHBIX BUIOB H3ITyYCHUN,
«Hcnonp30BaHMs B TEXHUKE SBJICHUIH
uHTEephepeHINH, TU(HPAKIIH,
MOJIIPU3AIIUU U TUCTIEPCUU CBETAY.
NuguBunyaneabie mpoekThl: «Illkama
AIEKTPOMATrHUTHBIX BOJIH», «CBET —
AJICKTPOMArHUTHAS BOJTHAY,
«OnTHYeCcKue SBJICHUS B IIPUPOJICH

IudpaKIy CBeTa,
MOJIIPU3AIUHU U TUCTICPCUN
cgeta. [louck paznuuuii u
CXOJICTBA MEXTY
TU(PPAKIIMOHHBIM U
JUCTICPCUOHHBIM
cnektpamu. [IpuBenenue
MIPUMEPOB TIOSBIICHUS B
MIPUPOJIE U UCTIOIb30BAHHUS B
TEXHHKE SBJICHUN
uHTEephEpEHINH,

T PAKITIH, TTOJIIPU3AIAN U
JIMICTIEPCUU CBETA.

Pa3jes 6. DiieMeHTbI KBaHTOBOIi (pu3ligpeunciieHre METOI0B

KBanroBas ontuka. KBantoBas runoresa [lnanka. @oronsl. BHennuii ¢potosnekTpudeckuit
a¢dexrt. Buytpennuit potordpdexr. Tumnsl GoTOIIEMEHTOB.
®usuka atroma. Pa3BuTHe B3IIsS10B HA CTPOCHHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
CHeKTpax Bojpopoaa. AnepHas moaens aroma. OnbiTe D. Pesepdopra. Mozaens atoma

Bozopoza no H.bopy. KBanTtoBbIe reneparopsl.
®u3nka aTOMHOTO siipa. EcTecTBeHHas paAMOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaja.

CriocoObl HaOIOJICHNS U PETUCTPALINH 3apsHDKEHHBIX yacTull. CTpOEHHE aTOMHOTO sijipa.
JledexT macchbl, SHEprusi CBSI3M M YCTOWYMBOCTH aTOMHBIX sifiep. SepHble peakiuu.
HckyccTBeHHas paiMOaKTUBHOCTS. Jlenenue TsokensIx saep. LlenHas anepHas peakuus.
Vrpasnsemas nensas peakuus. JnepHslil peakrop. [lomydeHne paguoakTUBHBIX H30TOIIOB U
UX NpuMeHeHue. buonornueckoe 1elcTBUE paJuOAKTUBHBIX U3JIyYEHUNH. DJIeMEHTapHbIE

YJaCTHIIBI

TennoBoe uznyuyenue. [locrosiunas | HaOmonenune

Tema 6.1 IInanxa. q)OTOUB(b(i)CKUT. (OTOIIIEKTPUUECKOTO

KeanTosas VYpaBHeHue DWHIITENHA JUIs adexra. OOBsICHEHHE

oI THKA dboTtorpdexra. DOTOHEI. 3akoHOB CTOJIETOBA Ha
Pewenue 3a0au no meme OCHOBE KBAHTOBBIX
«Ypasnenue pomorgpgpexmay. npencrasieHui. Pacuer
Crtpoenue atoma. OMbITHI MaKCUMaJIbHOMI

Tema 6.2 Pesepdopna. TpynHoctu B KMHETUYECKOU SHEPTUU

duzunka atoma

00BSICHEHUH CTPOCHHUS aTOMA.

KBanToBsie nocrynarst bopa.
Mopens aTroma Bojiopoaa no bopy.

Tema 6.3.
dusuxka

MeTtoasl peructpanuu
AJIEMEHTAPHbIX YACTHIL.

AIIEKTPOHOB MPU
(boTO3IEKTPUUECKOM

s dexre. U3mepenne padboTs
BBIX0JIa JICKTPOHA.
OOBsicHEHHE KOPITYCKYJISIPHO-
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aTOMHOTO siIpa

PanuoakTuBHBIE IpEBpaIICHHUS.
Ilpakmuueckan paooma No27
«H3yuenue mpexog 3apAsnceHHbIX
yacmuuy

3aKoH paIMOAaKTUBHOTO pacrajia u
€ro CTaTUCTUYECKUMN XapakTep.
Pemenue 3agau

[TpOTOHHO-HEUTPOHHAST MOJIEITH
CTpOCHUs aTOMHOTO sijipa. Jledexr
Macc U SHEPrusl CBsI3H HYKJIOHOB B
sape.

SnepHble peakuuu.
DHepPreTUYeCKU BBIXOT SIIEPHBIX
pEaKInH.

Ilpakmukym no pewenuto 3a0au
no meme «Cocmae amomnozo
a0pa. InepzemuuecKuil 6b1X00
peaxuyuuy.

Jlenenue u cuntes suaep. SAnepHas
HHEPreTHKA.

Koumponvnaa paooma Nel2 no
meme «Amomuasn ¢usuxa u
Quzuxa amommozo s10pay.

CamocrosiTesibHas padora:
popaboTKa JOMOJHUTEIBHOM
JTUTEPATYpPHI, C UCIIOIH30BAHUEM
PEKOMEHIallui [TPEno1aBaTelIs.
Koncnekr no teme «lIpakrnueckoe
ucrnonb3oBanue pororddexray,
«buonoruueckoe nencTBre
PaINOAKTUBHBIX U3ITyYEHUIN».
Hoxnan «Mcropus pasButus
B3IJIAJI0OB HA CTPOEHUE aTOMay,
«Pa3BuTHE aTOMHOMN YHEPTETUKH HA
KonbsckoMm nomyoctpose».
WNupuBunyansHble NpoeKThl: «ropsb
BacwibeBnu KypuatoB — ¢Qu3uK,
OpraHu3aTop aTOMHOM HAYKH U
TeXHUKW», «30Tonsl. [Ipumenenue
PaINOAKTUBHBIX U30TOIOBY,
«KoHCTpyKIMS ¥ BUABI 1a3€POBY,
«Jla3epHble TEXHOJIOTUU U UX
HCIIONIb30BaHuey, «Mojenu aroma.
OmnsiT Pezepdopnay.

BOJIHOBOT'O JyaJjii3Ma CBOMCTB
¢doronoB. OOBSICHEHHE POIH
KBAHTOBOW ONTHKH B
Pa3BUTHHU COBPEMEHHOU
((N73ZIN’

Habmonenue nuHeRvaTeIx
cnekTpoB. OObsICHEHUE
MIPOUCXOKICHHS
JIMHEMYaToro CreKkTpa atoma
BOJIOPO/Ia U Pa3IUUUs
JIMHEMYATBIX CIIEKTPOB
Pa3IMYHBIX Ta30B.
Uccnenosanue muHenvyaToro
cnekrpa. Mcrnosnb3oBanue
HNutepnera a1t moncka
MH(POPMALIUU O IEPCIEKTHBAX
MIPUMEHEHUs J1a3epa
HaGmoienue TpekoB anbda-
yacTull B kamepe BuiibcoHa.
PeructpupoBanue siepHbIX
W3JIYYECHHUU C TOMOIIBIO
cuetuyuka ['eiirepa. Pacuer
SHEPrUM CBSI3U aTOMHBIX
syiep. Berancienue sHepruu,
0CBOOOXKTAFOIICHCS TIPH

Pazgea 7. dsosonusa Beeaennoii

Cmpoenue u pazeumue Bcenennou. Hama 3Be3nHas cuctema — ['amaktuka. Jpyrue
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ranakTuku. beckoneunocts Beenennoit. [lonsitue o kocmoinoruu. Pacimpsiromasics
Bcenennas. Mognens ropsiueit Becenennoit. Ctpoenue u npoucxoxaeHue ['agakTuk.
Deonroyus 36e30. I'umotesa npoucxoxaeHuss CoMHeYHOU CUCTEMBL. TepMOsIepHBIN CHHTE3.

[Ipobnema TepmosiiepHoit 23HepreTuku. DHeprus CoHIA U 3Be37]. DBOIIONHUS 3BE3]I.
[Ipoucxoxaenrne COJIHEUHON CUCTEMBI.

Pa3zButne B3I A0B Ha CTPOCHHUE

Tema 7.1 Bcenennoi.
Crtpoenue u lNanaktuku. Ctpoenue u
pa3BuTue MpOUCXOXKIeHHE [ 'amaKkTuk
Bceaennoi beckxoneunoctrs Becenennoit
Pacmmmpsiromasicss Becenennas
['unoresa npoucxoxaenus CoaHeu
HOU CUCTEMBI
TepMosaepHbIll CHHTE3
Tema 7.2 P P
DBOJIIONLUS 3BE3]T .DHEPTUS
IBoJIIOLNSA
ComHiia u 3Be3.
3Be3]Q

HToroBoe 3aHATuHE 10 TEME
«IIpoucxoxnenune ConHeqHon
CHUCTEMBI»

CamocrosiTesibHas padoTa:
npopaboTKa JOMOTHUTENBHOM
JTUTEPATYPHI, C UCTIOIH30BAHUEM
pEeKOMeHIalnii pernoaaBaTers.
Coo0Omenust mo temaM: «Cuér
BpemeHn», «Masblie Tena ConHeqHon
CUCTEMBI», «Pru3nmyeckas
xapaktepucTuka miaHeT ComHeYHON
CHCTEMBI».

NuauBuayanbHbIE TPOEKTHI:
«ACTPOHOMUS HALLIUX JTHEI,
«3HaueHne oTkpbITHi ["anmunes»,
«CoJlHIle — UCTOYHMK JKHU3HU Ha
3emiey.

HaGmronenue 3a 3Be31amMu,
JIyHOl ¥ nmaHeramu B
teneckon. HabmroaeHue
COJHEUYHBIX IISTEH C
IIOMOIIBIO TEJIECKOITa U
COJIHEYHOTO IKpaHa.
Hcnonw3oBanue MHTEepHETA
JUISl TIOUCKA COBPEMEHHOM
nH(pOpMaIUK 0 pa3BUTUHU
Bcenennoii. DBoronus
3Be3x. I mmoresa
npoucxoxaenust CoJIHeUHOM
cuctembl. DopMyITMPOBKA
poOJIeM TEPMOSIEPHOM
sHepreTuku. OObSICHEHUE
BIUSHUS COJTHCYHOM
AKTUBHOCTH Ha 3eMIJIIO.
[Tonnmanue ponu
KOCMHUYECKHX HCCIICIOBaHNM,
WX HAYYHOTO U
SKOHOMHYECKOT'O 3HAYCHHSI.
OO6cyxaeHrne COBPEeMEHHBIX
TUIIOTE3 O MPOUCXOXKICHUHU
CoOJIHEYHOM CHUCTEMEI.
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3. YCJOBUS PEAJIM3AIIAY YYEBHOM JUCIUILIUHBI
3.1. TpeGoBaHusI K MUHIMAJILHOMY MaTepHAIbHO-TeXHUYECKOMY 00ecIe4eHHuI0

O6opynoBaHue:
Jlabopamopus snekmpuyecmea, ONMUKU U K8AHMOBOU U3UKU
Mebens
Jlocka KitaccHas HOBOPOTHAS T10]T MapKep
[MIK-AMD
Monurop
HcTounuk nmutaHus
Ycunurennb MOIIIHOCTH
Kaspersky Anti-Virus
MS Office
Google Chrome
DJVuReader
Adobe Reader
HaGops! yueOHO-HATISAHBIX TTOCOOUH
ObecrneunBaroNIMe TEMATUYECKUE UILTIOCTPAINH

Bubnuomexa, uumanwvHulii 3a71 ¢ 6b1X000M 8 cemb Unmeprem
Iomewenue ons camocmosamenvroi pabomsl
Mebenn
KommproTepHast TEXHHKa ¢ BO3MOYKHOCTBIO MOJKITIOYCHUS K ceTH «MHTepHeT» M obecredeHus
JIOCTYTIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEpCUTETa
Kaspersky Anti-Virus;
MS Office
3.2. UupopmanuonHoe odecrieueHue o0ydyenuu. Ilepeyenn y4yeOHbIx m3nanuii, UuTepHer-
pecypcoB, 10NOJHUTEIbHOI JTUTepaTypbl
OcHogHble UCMOYHUKU:

l.Msaxume I'. fI. ®usuka : yueOnuk mns 11 k. obmeoOpa3oBaT. yUpeKICHHUH :
6a30Bblil ¥ poduiIbHBINA ypoBHHU / I'. . Mskumes, b. b. byxosues, B. M. Hapyrus ; nox pexn.
B. U. HukomaeBa, H. A. IlapdentrseBoil. - 17-¢ uzn., nepepad. u momn. - M. : IIpocBemieHue,
2008. - 399 c. : mi. - ISBN 978-5-09-016872-4 [['pudp MOuH PD]

2.Msxume I'. . @wusuka : yueObHuk ans 10 k. obmeoOpa3oBaT. y4peKIeHUH :
6a30Bblil ¥ IpodubHBINA ypoBHH / I'. S. Mskumes, b. b. byxosues, H. H. Corckuii ; moz pex.
B. U. HukomaeBa, H. A. IlapdentseBoii. - 17-¢ uza., nepepad. u momn. - M. : [IpocemieHue,
2008. - 366 c. : m. - ISBN 978-5-09-016873-1 [['pu¢p MOuH PD]

3.PonmuonoB, B. H. ®usuka qma komnemxeid : yueOHOe mocobue it CpPeaHEro
npodeccuonanbHoro oopazosanus / B. H. Pognonos. — Mocksa : UznatenscTBo FOpaiit, 2019.
— 202 c¢. — (ITpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-10835-4. — Tekcr
anektponnbii // OBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/431666 (mata
obpamenus: 15.11.2019).

4.30teeB, A. B. ®usuka: MexaHuka. DJIEKTPUUYECTBO U MarHeTU3M : ydyeOHoe mocolue

JUIs cpefHero npodeccuoHanbHoro oopasosanus / A. B. 3orees, A. A. CKISHKUH. — 2-€ U3
— Mocksa : U3marensctBo FOpaiit, 2019. — 244 ¢. — (IIpodeccrnonanpHoe 0O0pa3oBaHue). —
ISBN 978-5-534-11970-1. — Texkct : snekrponnsii // 3BC IOpaiir [caiitr]. — URL:

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

ﬂonoﬂuumeﬂbubw UCMOYHUKU.
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5.3amypaes, B. II. MonekynsapHas ¢usuka. 3agaun : yuyeOHOe mocoOue A CpeaHero

npodeccuonansHoro obpazosanus / B. II. 3amypaeB, A. II. Kanununa. — Mocksa :
WznarensctBo HOpaiit, 2019. — 191 c. — (IIpodeccronansnoe obpazoanue). — ISBN 978-5-
534-11094-4. — Tekct : osnektponnbii // DObC  IOpaiit [caéit]. — URL:

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

6. Aammudepon JI. 1. ®usuka. DnekTopoIMHaAMHUKA M KBaHTOBas (pu3uka : y9eOHUK ISt
11 k1. obmeoOpasoBat. yupexxaenuit / JI. . Aauudepos. - M. : Muemo3suna, 2001. - 383 c. : ui.
- ISBN 5-346-00061-5

7. Anmdepon JI. M. ®usuka. MexaHuka, TepMOJHMHAMUKA U MOJIEKYJIApHas (U3MKA :
yueOonuk s 10 k. obmeobpazosar. yupexaennit / JI. Y. Annudepon. - M. : MHemo3uHa,

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

Hugpoevie odpazosamenvusvie pecypcol (0udauomexka INeKMpPOHHBIX HAZIAOHBIX ROCOOUIL):

— Ypoxu ¢usuku (8xmacc, 10xmacc, 1lkmacc)- tpu mucka CD-ROM for Windoms;
BUpTyanbHas mkona «Kupumn u Medoauii». Pazpabotransl B cOOTBETCTBHHU ¢ [ 0Cy1apCTBEHHBIM
cTangapToM obpazoBanusi PO;

—JlaGopatopHblii ipakTHKyM HOBOTO mokojeHwus. [Ipeamer «@usuka». COOTBETCTBYET
['ocynapcTBeHHOMY cTaHAapTy oOpazoBanus PO;

—Teopernyeckuii Mmarepual u noaroroska k EI'O;

— «Ucropus nzodperennin» (bonpimas merckast YSHITUKIONEINS ),

— «ActpoHomus» (bonbias gerckasi SHIUKIONEINS );

— «Tatnb! u 3arankuy (bombinas geTckas SHIUKIONEIN);

—«HJIO» (bosnbiias nerckast SHIUKIONEINS).

Humepuem-pecypcoi:

1. Unrepner-pecypcnl (festival.lseptember.ru)
2. TIlpeseHTanuu ypoKOB — MEXaHHMKA, MOJIEKYJIsIpHAs (PU3UKA U TEPMOJIUHAMHUKA,

21


https://biblio-online.ru/bcode/444463
https://biblio-online.ru/bcode/444463
https://biblio-online.ru/bcode/444463

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI1
JUCLUTIIIMHBI

KoHTponms ¥ OIlIGHKa pe3ylbTaroB OCBOCHHUS YYeOHOW JUCHUILUIMHBI OCYIIECTBISETCS
MperojaBaTesieM B Ipoliecce MPOBEACHHS MPAKTHUYECKUX 3aHATHH U 71a00paTopHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBIMTOTHEHHUS OOYUYAIONTMMUCS WHAMBUIYAIBHBIX 3aJaHUMN, MPOCKTOB,

HUCCIIeJOBaHUH.

Pe3yabTarhl 00y4yeHus
(0CBOEHHBbIE YMEHHsI, YCBOEHHbIE 3HAHMS)

®opMbI M MeTO/IbI KOHTPOJISA U
OLIEHKH Pe3yJbTAaTOB 00yUeHus!

B pesynbrare wu3yueHus y4yeOHOW TUCHMIUIMHBI

«Duzukay oOydaromuecss  JOJKHBI  JIOCTHYb
CIEAYIOLINX PE3YIIbTATOB:
JHUYHOCTHBIX:

YyBCTBO TOPJAOCTH M YBAKEHUS K HUCTOPUU U
JOCTIDKEHUSIM  OT€YECTBEHHOM (DM3MYECKON HAYKH;
busnuecku IrpaMOTHOE IIOBE/ICHHE B
npoeCCHOHATBPHON ~ ACATENBHOCTH W OBITY TIIpH
oOpartieHuu ¢ npudopamu U yCcTpoiicTBamuy;

—— TOTOBHOCTh K TMPOJOJDKEHHIO O0Opa3oBaHUs W
MOBBILICHUS KBAJTM(HUKALIUU B n30paHHON
po(hecCHOHALHOM JIESTEIIbHOCTH U OOBEKTUBHOE
0CO3HaHME PO PU3NYECKUX KOMIETEHIUH B 3TOM;
—— YMEHHUE HCIIOJIb30BaTh JOCTHUKEHUS COBPEMEHHOU
¢u3nueckoil Hayku W (U3UYECKUX TEXHOJOTHH Iyis

MOBBIIMICHUS] ~ COOCTBEHHOTO  WHTEJUICKTYaJIbHOTO
pazButus B BbIOpaHHOHW  mpodeccHoHaIbHOU
JIeATEeTLHOCTH;

—— yMEHHE CaMOCTOSITENIBHO J0OBIBAaTh HOBBIE IS
ceOs (¢u3nveckue 3HAHWS, HCIONB3YS IS 3TOTO
JOCTYIHbIE UCTOYHUKU HHPOPMAIIHH;

yMCHHE BBICTPanBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIICHHUS B KOMaHJE MO PELICHHI0 OOIIUX
3ajay;

yMEHHE YNpaBiIsATh CBOEH TMO3HABATENBHOM
JESITCIIBHOCTRIO, TIPOBOJHUTH CaMOOILICGHKY YpPOBHS
CcOOCTBEHHOT0 MHTEJUIEKTYaIbHOTO Pa3BUTHS;
MeTanpeIMeTHBIX:

UCIIOJIb30BaHUE Pa3IMYHBIX BUJIOB
MO3HABATCIIGHON  JEATCIIBHOCTH IS PEIICHUS
dbuznyeckux 3anad, MPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHuss (HAOJIOACHUS, ONUCAHUSA, W3MEPEHUs,
HKCIIEPUMEHTA) Ui M3y4YEHUS Pa3IHYHBIX CTOPOH
OKPYKaIOIIEH IEHCTBUTEIBHOCTH;

UCIIONIb30BAaHUE OCHOBHBIX HHTEIJIEKTYalbHBIX
omepanuii: TMOCTAHOBKH 3a7add, (HOpMyIHpOBAHUS
TUIIOTE3, aHaJN3a U CUHTE3a, CpaBHEHHsI, 00001eHuS,
CUCTEMAaTH3AIIHH, BBISIBIICHHS MIPAYUHHO-
CJIEJICTBEHHBIX CBSI3CH, MOKCKa AHAJIOT OB,
(bopMyJIMPOBAaHUS BHIBOJIOB JUIS U3YYCHUS Pa3IUNIHBIX
CTOPOH (PU3UYECKUX OOBEKTOB,

SIBIICHUH W TIPOIIECCOB, C KOTOPHIMH BO3HUKAET

1.  HWHrepmperanusi  pe3yJjbTaToOB
HaOMIOAEHUH  3a  JEATENbHOCTBIO
00y4aroIerocst B IpoLecce OCBOCHUS
00pa3oBaTenbHON NPOTrPAMMBI.

2. CraproBas JIMarHOCTHKA
MMOATOTOBKH o0yyJaronmxcst 1o
IIKOJIBHOMY KYpCy (HU3UKH, XUMHH,
OMOJIOrUM; BBISABIEHHE MOTHBALIUU K
M3YYEHHUIO HOBOTO MaTepHaia.

3. Texymuii KOHTPOJIb B (hopme:

- 3aIUTHI TPAKTUYECKUX 3aHATUH;

- KOHTPONBHBIX pPabOT MO TeMaMm
pa3nesioB AUCLUIIINHBL

- TECTUPOBAHUS;

- JOMaIIHei paboTsr;

- 0TY€Ta MO MPOJIETaHHON
BHEAYJAUTOPHOU CAaMOCTOSITEIbHOM
paboTe cornacHo UHCTPYKIUU
(mpencraBienue mocoous, TaOIHUIIbI,
npe3eHTanuu /0ykiera,
MHPOPMALIMOHHOE COOOIIEHHE).

4. WroroBas arrecTalys
nud.3adera

B (opme
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HEOOXOIMMOCTh CTAJIKUBATHCS B NMPO(eCcCHOHANBHOM
chepe;

—— YMEHHE TEHEpPUpOBaTh WJEH U ONPEACTATH
CpelcTBa, HEOOXOAUMBIE JIJISl UX pPealu3alliu;

—— YMEHHE UCIOJIb30BATh PA3IMYHbIE HCTOUYHUKH IS
noytydeHus: puznuecko mHpopmaIuu, OleHUBaTh €€
JIOCTOBEPHOCTD;

—— yYMEHHE aHaJIM3UpOBaTh U  MPEACTaBIATh
WHGOPMAITUIO B PA3IMYHBIX BUAAX;

—— yMeHue nyOJMYHO NPEACTAaBISATh PEe3yIbTaThbl
COOCTBEHHOT'O  HCCIIEZIOBAaHUS, BECTH JTUCKYCCHUH,
JOCTYIIHO M TapMOHUYHO COYeTas CoJep)KaHue u
(dbopMBbI ipeacTaBIsieMoit nuHopmanmu;

npeAMeTHbIX:

—— Cc(OpPMHPOBAHHOCTh MPEACTABIECHUH O PONU H
MecTe (U3MKM B COBPEMEHHON HAy4YHOW KapTHUHE
MUDA; MMOHUMaHHE ¢buznueckoi CYLIHOCTH
HaOM0aeMbIX BO BeeneHHoM sBiieHH, poiu GU3HKH
B (OpMHpPOBAaHUU Kpyrozopa M (PyHKIHMOHAIBHOM
IrPaMOTHOCTH 4YeJIOBEKa Ui pPEelIeHHs] MPaKTUYECKUX
3ajay;

—— BIAQJICHHE OCHOBOIMOJATAIUMU (PUINIECKUMU
MOHATUSAMH,  3aKOHOMEPHOCTSIMM,  3aKOHAMH  H
TEOpUSIMU; YBEPEHHOE HCIOJIb30BaHUE (PHU3NUECKOU
TEPMUHOJIOTHH U CUMBOJIUKH;

—— BJAJICHHE OCHOBHBIMH METOJaMH Hay4HOTO
MO3HAHUS, UCTIOJIb3YEMBIMU B (pu3HKe: HaOIIOIEHUEM,
OMHCAaHHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

—— yMeHHus 00palaThIBaTh pe3yJbTaThl U3MEPEHU,
00HapyXMBaTh 3aBHUCHUMOCTh MEXKIY (HU3NICCKUMHU
BEJIMYMHAMH, OOBSCHATH MOJIYYECHHBIE PE3YyJbTAThl U
JIeNIaTh BBIBOIBI,

—— c(OpPMHPOBAHHOCTb YMEHUs pemaTh (pusnueckue
3aJauu;

—  c(OpPMHUPOBAaHHOCTb  yYMEHHS  NPUMEHSITH
MOJlyYeHHbIE 3HAHUS JUIsI OOBSCHEHHUS YCIOBUM
npoTekaHuss (U3MYeCKHX SBJICHUH B  MPUPOE,
npodeccuoHalbHOW  chepe ®W  JUISI  NPUHATHA
MPAKTUYECKUX PEILICHHUI B IIOBCEHEBHON KU3HU;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW IO3UIIMH TI0
OTHOILIECHHUIO K ¢buznueckoi uHpopManuy,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.
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5. OBECIIEYHEHHUE OBPA30BAHUA AJIA JINL C OB3 U UHBAJIN/10B

Jlns obecniedeHus: 00pa30BaHUs MHBAIUIOB U JUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBS PeaTU3aIUsl JUCITUTITMHBI MOYKET OCYIIECTBIIATHCS B aJalTHPOBAHHOM BHJIE, C YICTOM
cnenupuKd OCBOCHUS W JNUJAKTUYECKUX TpPeOOBAaHMU, WCXONs W3 WHIUBUAYATbHBIX
BO3MOXKHOCTEH U M0 TUYHOMY 3asIBJICHUIO 00YYaroIerocs.
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