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PELHEH3USA
Ha pa6ouy mporpamMMmy MO JUCHUILIHHE «DU3MKA» I
CHEeUHATbHOCTAM
38.02.01 DOxoHoMuKa U Oyxrajrepckuii yuer (1o oTpacjism)
38.02.06 ®unanchI

38.02.07 BankoBcKoe 1eJ10o

[Iporpamma cocraBiena B cootrBerctBuun ¢ DPI'OC CIIO 38.02.01
OkoHOMHKa U Oyxrantepckuit yuet (mo otpacisam), 38.02.06 dunancel, 38.02.07
bankoBckoe neno

[Iporpamma npegycMaTpuBaeT LENH U 33a4d JUCUUIUIMHBIL, TPeOOBaHUS K
pe3yJibTaTaM OCBOECHUS, HAJTMYME TEMATUUYECKOr0 IUIaHa, TJ€ OTPaKEHbI BCE TEMBbI
aucuumuinabl - «®@uszukay. [lompoOHO paccMOTpeHO cojaepkaHue y4eOHOM
JVCLMIUIMHBI U YKa3aHa JINTeparypa.

B pesynbrar € ocBoeHus y4eOHOH AMCUUIUIMHBI OOYYarolIMics TOJIKEH
YyMETb OpPUEHTUPOBATHCS B TOHATHUAX, KaTETOpPHUSX, METOJaX U TIpUeMax
du3znyecKor HayKH.

B pesynbrare OCBOEHHUs Y4€OHOW NIHUCHUILIMHBI OOYYAIOMIMICS JOJIKEH
3HATh:

HAy4YHbIE OCHOBBI (DM3HKHU;
OCHOBHBIE ONPEEICHHMS, TOHATHUS U CBOMCTBA (PU3NYECKON HAYKU;
OCHOBHBIE METO/IbI PEILIECHNUS 3a/1a4.

I'paMOTHO coOCTaBi€H TEMAaTUYECKUA IUTAaH W H3JI0KEHO COJEpKaHUE
yueOHOM auciuriuHbl. [lo  Kaxmoil TeMe NpeayCMOTPEHbl MPAKTUYECKUE
3aHSATUSA, B XOAE KOTOPBIX 3aKPEIUISIOTCS 3HAHUS, [PUBHBAIOTCS YMEHUS,
HABBIKM, KOTOPHIMU JIOJDKEH OBJAJETh OOYy4alollMiicss B Tpoliecce 0O0ydeHUsl.
Bnaytpennui:

Hukudoposa Crernana BragumupoBHa K.3.H., TOIIEHT Kadeapbl MEHEKMEHT U
ousnec-unpopmatrka Brnagumupckoro ¢punuana GunynuBepcurera
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1. OBIIIASI  XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
YUYEBHOM JUCIIUTLJIUNHBI

1.1. Mecro AMCHUIIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTesibHOI
NMPOrpamMmabl

VYuyeOHas nucuuiuimHa «®Pu3nMka» OTHOCUTCA K 0a30BBIM JHUCLHUILIMHAM
0011e00pa30BaTeIbHOTO LIMKJIA OCHOBHON NMpoQeccCHOHaNbHON 00pa30BaTENIbHOM
nporpammel B cooTBeTcTBHH ¢ PI'OC no cnermanbHoctr 38.02.01 DxoHOMUKA U
Oyxrantepckuid ydet (mo otrpacism), 38.02.06 ®dunancel, 38.02.07 bankoBckoe
IEeI0.

VYyeOnas  guciumummHa — «®dusuka»  obecneunBaeT  (popmMupoBaHHE
NpOo(ECCUOHANIBHBIX W OONIMX KOMIIETEHLHMA IO BCEM BHJAM JAESTEIbHOCTU
®I'OC cneuuansHoct 38.02.01 DOkoHOMHKa U Oyxraiarepckuit yuer (1Mo
orpacisam), 38.02.06 dunancel, 38.02.07 bankoBckoe aeno. Ocoboe 3HaueHUE
JUCHMIUIMHA  MMeeT npu  (GOopMHpOBAaHMM U Pa3BUTUM  OOIUX U
npodeccuonansubix kommeteHmii OK 01, OK 02, OK 03, OK 04, OK 05, OK
06, OK 07.

1.2. eab U mjaHupyeMble Pe3yJjbTATbl OCBOEHHSI AMCIHUIIUHBI:

N3yuenne mareMaTHky Ha NpoQUILHOM YPOBHE CPEIHEro (ITOJHOT0) OOIIEro
o0Opa30BaHMsI HAIIPABJIEHO HA JOCTUKEHHUE CIEAYIOIINX LENEH:

Coneprxanne mporpaMMbl Or3nKa HAPABICHO HA TOCTHXKEHUE CIIETYFOITNX
neJei:

— OCBOEHHE 3HaHWIl O (QyHIaMEHTAIBHBIX (U3MYECKUX 3aKOHaX U
IOPUHLIMIAX, JIEXKAIIUX B OCHOBE COBPEMEHHON (DHU3MUECKON KapTUHBI MHpA;
HanOoJiee BaXXHBIX OTKPBITUAX B 00JacTH (M3MKH, OKA3aBIIMX OIPEACIISIONIee
BJIUSHAE Ha pPa3BUTHE TEXHUKM M TEXHOJOTMHU; METOJAaX HAy4YHOrOo IO3HAHUS
IPUPOIBI;

— OBJIaJleHHWe YMEHMSIMH TPOBOJIUTH HAOMIOJIEHUS, IUIAHUPOBATH U
BBINIOJIHATh SKCHEPUMEHTBI, BBIIBUTAaTh TUIOTE3bl U CTPOUTH MOJENH, MPUMEHSTH

MOJIYYCHHBIC 3HAHUA TO0 (U3HKE IJisi OOBSICHEHUS Pa3HOOOPA3HBIX (PU3UUECKHUX



SIBICHUI U CBOMCTB BEILECTB; MPAKTUYECKOTO MUCTOIb30BaHUS (DU3NUECKUX 3HAHUII,
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYUYHON HH(OpMaINH;

— pPa3sBHUTHE [TI03HABATEIIBHBIX HHTEPECOB, NHTEIUIEKTYAJIBHBIX U TBOPYECKUX
CIOCOOHOCTEM B Ipolecce NPHOOPETEeHUs 3HAHUW M YMEHUH 10 (U3HKE C
UCITOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB HMH(POPMAlMM M  COBPEMEHHBIX
MH(POPMAILIMOHHBIX TEXHOJIOTH;

— BOCIIUTaHMe YOEKJIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB IPUPOJIBI;
HEOOXOJMMOCTh MCIOJIb30BAaHUS JOCTWXKEHUH (u3uku Ha Oyaro pa3BUTHUS
YEJIOBEYECKOW IMBWIM3ALMM; HEOOXOIMMOCTH COTPYJHUYECTBA B IpOIECCE

COBMCCTHOI'O BBIIIOJIHCHHA 3aAdd4d, YBAXKHUTCIBHOI'O OTHOHICHHUA K MHCHHIO
OIIIIOHCHTA IIpHU O6CY)KII€HI/II/I HpO6JI€M CCTCCTBCHHOHAYYHOI'O COACPIKAHUA,
TOTOBHOCTH K MOpElJ’IBHO-STH‘—I@CKOfI OLCHKC MCITOJIb30BaHWA HAYYHbBIX I[OCTI/DKeHI/II\/'I,
9yYBCTBA OTBCTCTBCHHOCTH 34 3allIUTY oxpyxcaromeﬁ CpCIbI;

— HCIOJIb30BAHHE NPHOOPETEeHHbIX 3HAHWUI W YMEHHWHl IS pELICHHS

MPaKTUYECKUX  3aJad  IMOBCEAHEBHOW JKM3HHM, oOOecmedeHus Oe30MacHOCTH
COOCTBEHHOM  JKM3HU, PAIMOHAIBHOTO  MPUPOJOINOIL30BaHUS UM OXPaHbI
OKPY’KAIOIIEH CPEBI.

B pamkax nporpammbl  yuyeOHOW  JUCHMIUIMHBI  OOyYarOUTAMUCS

OCBAMUBAIOTCA YMCHUA WU 3HAHUA

Oo0mue IInanupyemMble pe3yJbTaThl 00y4eHUs
KOMIIeTeHIINN Oourne Jucuunannapusbie
OK 01 Bribupars cmocoOsl | - CdopmupoBantocth | - ChOpMHUPOBAHHOCTD IMPENICTABICHHI
penieHus 3a/1a4 | TpakIaHCKOH MO3UIHMK | pOJIM U MecTe (PU3UKM M acTPOHOMHUH
npodeccnoHambHOM 0o0y4arorerocs Kak akTHBHOTO U

ACATCIBHOCTH TNPUMEHHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

OK 02 Hcnonp3oBath
COBPEMEHHBIE CpEJICTBA IIOHCKA,
aHanM3a W MHTEPIPETALIH
nHpopmanuu, u
MH(QOpMAaMOHHbIE  TEXHOJOTHH
JUTS BBITTOJTHEHHS 3a1a4
npoQeCcCUOHANTBHOM
JIeSITeIbHOCTH

OK 04 S dexTuBHO

B3aMMOJICHCTBOBATh U paboTaTh B
KOJUIEKTHBE M KOMaH e

OK 05 OcymiecTBisITh yCTHYIO U
MHCBMEHHYI0 KOMMYHHUKAIMIO Ha
rOCyAapCTBEHHOM SI3BIKE
Poccuiickoii Denepanuu c

OTBETCTBCHHOTO 4JieHa
poccuiickoro obmiecta JIP

- llenHOCTHOE OTHOIICHHE K
TOCYIapCTBEHHBIM  CHMBOJIAM,
HUCTOPUIECKOMY H TPHPOTHOMY
HACIIC/IUIO, MAMSITHAKAM,
TpamuimsM HaponoB Poccun,
nmocTikeHusIM Poccuu B Hayke,

HCKYCCTBE, CropTe,
TeXHoJIOTusX U Tpyae JIP

- CrmocoOHOCTh  OIICHHMBATH
CUTYaIIHIO u MPUHUMATD
OCO3HAHHBIE penieHws,
OPHUEHTHUPYSICh Ha MOpAIbHO-
HpaBCTBEHHbIE HOPMBI u

nenHoctu. JIP
- DCTETUYECKOE OTHOIICHHE K

cucreMoo0Opasytomeit  poiau  GpuU3MKK

Pa3BUTHUH ECTECTBEHHBIX HAYK, TEXHUKH

COBPEMEHHBIX ~ TEXHOJOTHil, 0 BKJaJe
POCCHHCKMX W 3apyOeXHBIX  YYEHBIX
(M3UKOB B pa3BUTHE HAYKH; IIOHWMaHUE
¢u3uYecKo  CyHIHOCTH  HaOJII0aeMbIX
SABJICHUA  MHUKpOMHpA, MakpoMupa H
MeramMpa; MOHHNMaHHe POJIN aCTPOHOMHH B
MPAaKTHYECKOH JeITeNIbHOCTH 4eJlIOBEeKa W
JlanbHeHIeM HAay4HO TEXHUYECKOM
pa3BuTHH, poiu (GU3WKH B (OPMHPOBAHHH
Kpyro3opa u ()yHKIIHOHAJIBHOW IPAMOTHOCTH
YeJoBeKa JJIsl PELICHUsI MPAKTHYECKHX 3a/1a4
- CdopmMupoBaHHOCTH YMEHHH
pacro3HaBaTh ¢usnueckue SIBJICHUS
(mporeccsl) W OOBSCHATH HMX Ha OCHOBE
M3y4YCHHBIX  3aKOHOB: PaBHOMEpHOE H

0

B

COBPEMEHHOH Hay4YHOH KapTHHE MHUDPA, O
B

u
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y4eToM 0ocoOeHHOCTEH
CONMANIFHOTO ¥ KyJIBTYPHOTO
KOHTEKCTa

OK 07 CozeiicTBOBaThH
COXPaHEHUIO OKpY KaroLei
cpesl, pecypcocoepexeHHIo,
MPUMEHSTh 3HaHUS 00 U3MCHEHUH
KJIIMMarTa, TPUHITUITBL
0epexIIMBOTO MPOU3BOJICTBA,
3G (deKTUBHO  JCWCTBOBaTH B

YpEe3BBIYANHBIX CUTYAINAX

MHUpY, BKIIOYas 3CTETUKY ObITa,
HAydHOTO WM  TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TpyAa U
00IIECTBEHHBIX OTHOIIIEHHH JIP

- CdopmMupoBaHHOCTB
310pOBOTO i 0e30IacHOro
obpaza XU3HU, OTBETCTBEHHOTO
OTHOUICHUS K CBOEMY 37I0POBbBIO
- ['OTOBHOCTE U CIIOCOOHOCTL K

00pazoBaHuIO u
camo00pa30BaHUIO Ha
MPOTSKEHUH BCEH KU3HU

- YMeHHME  IPOrHO3UPOBATh
HeOJIaronpusaTHIC
9KOJIOTUUECKHE TIOCIIEACTBUS
pEeANPUHUMAEMBIX  JIEHCTBUH,
Npe0TBPAIlaTh

ux

- Oco3HaHue LIEHHOCTH HAay4HOH
JACATCIBbHOCTH, TOTOBHOCTb
OCYLIECTBIISITH ~ MPOCKTHYIO |
HCCIIeIOBATEIBCKYIO

JeATEeIbHOCTh HHIUBUIYAIBHO U

B TpyIIIe

CamocTosTensHO
(hopmymHpOBaTH "
aKTyaJIU3UpOBaThH npobremy,

paccMaTpuBaTh €€ BCECTOPOHHE
- BLIHBJIHTL 3aKOHOMepHOCTI/I u
MPOTUBOPEYHS B
paccMaTpuBaEeMBIX SIBICHUSIX

- Brnanerr HaBbIKAMH yqe6Ho
HCCIIEIOBATEIBCKON u
MIPOEKTHOM JIeSITSIILHOCTH,
HaBBIKAMU pa3pemieHus mpooaeM
- CrtocoOHOCTE M TOTOBHOCTH K

CaMOCTOATCIIBHOMY INOUCKY
METOA0B peaieHus
MMPAKTUYCCKUX 3aaay,
MMPUMEHCHUTO Ppa3IMYHbIX

METOJI0B II03HAHUS

- AHanmU3UpPOBaTh MOTy4YEHHBIE B
xoJze pelieHus 3a1auu
pe3yJIbTaTHL, KPUTUYECKHU
OLICHMBATh HX [JOCTOBEPHOCTD,
IIPOrHO3UPOBaTh H3MEHEHUE B
HOBBIX YCIOBHAX

- BrageTs HaBbIKaMM MOJTyYEHUS
nHpopMaMK M3 HMCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSTEIIBHO

OCYIIECTBIIAITh TIOWCK, AaHAJIM3,
CHUCTEMaTH3aLUI0 u
HHTEPIPETALNIO

dhopm mpeacraBneHust

- PaszBepHyro u  J0Oru4HO

M3JaraTh CBOIO TOYKY 3pPEHHS C

HCIIOJIb30BaHUEM SI3BIKOBBIX
CpEICTB

- OcCylecTBIATh MMO3UTHBHOE
CTpaTeTUYeCKOe IOBEICHHE B
a3 IMIHBIX CUTYAIVSIX,
MPOSIBIIATH TBOPYECTBO u
BoOOpakeHue, OBITH

PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKEHHE, CBOOOIHOE  MajeHue  Ted,
JIBIDKCHHUE 110 OKPYKHOCTH, HHEPIHS,

B3aUMOJICiiCTBUE  Tel, KonebarenbpHOe
JIBIOKCHUE, PE30HAHC, BOJHOBOE JBH)KCHUC
muddy3us, OpoyHOBCKOE JIBUXKECHHE,
CTPOCHHE IKUIKOCTEH H TBEpHOBIX TeJ,
U3MCHCHHE O0BbeMa TeJl MpPU HarpeBaHUH

(oxnmakeHuu),  TEIUIOBOC  pPaBHOBECHE,
WCIapeHue,  KOHJEHCAlWs,  IUIaBJICHUE,
KpUCTAUTH3AIMsA,  KWIMCHHWE,  BIAXHOCTD
BO3/lyXa, CBA3b CpEIHEH KUHETHYECKOM

SHEPTUM TEIUIOBOTO IBMXKEHMSI MOJIEKYJ C
a0CONIIOTHOH ~ TeMIepaTypol, MOBBIIICHHE
JIaBJI€HUs ra3a IpU €ro HarpeBaHUM B
3aKpBITOM cocyze, CBA3b MEXAY
napameTpamu COCTOSIHUS rasa B
M30Ipoleccax; SJIEKTPU3AIIHS Ted,
B3aUMOJICHICTBUE  3apsiioB,  HarpeBaHHUe
MPOBOJHMKA C TOKOM, B3aUMOJICHCTBHE
MAardmMToB, OJICKTpOMAarHuTHasd WHAYKIUA,
JIEACTBUE MAarHUTHOT'O MOJISl HA MIPOBOIHUK C
TOKOM u JBUXKYLIUICS 3apsn,
ANIEKTPOMArHUTHBIE KOJICOAaHUS W BOJHBL,
NpsIMOJIMHEMHOE paclpOCTpaHEHHUE CBeETa,
OTpakeHHe, MpeIoMIICHUE, HHTepEpEHIIHS,
muppakous W TOIIpH3alds  CBETa,
MUCTIepCHss  CBeTa;  (POTORIEKTPHUCCKUIA
3¢ dexr, CBETOBOE JTaBJICHUE,
BO3HUKHOBEHHME  JIMHEWYaTOTO  CIEKTpa
aToMma BOZIOPO/IA, €CTECTBEHHAS u
HNCKYCCTBCHHAsA pauOaAKTUBHOCTb,

- Bnanenue OCHOBOTIOJIAratOMMHU
(U3NYECKUMH TIOHATHSAMH ¥ BEITUYHHAMH,
XapaKTepU3YIOMUMH (pH3HYECKIE POIECCHI
(CBSI3aHHBIMH C MEXaHMYECKUM IaBJIICHUEM,
B3aUMOJECHCTBUEM  TeJl, MEXaHUYECKUMH
KOJICOAHUSIMH W BOJIHAMU; aTOMHO
MOJIEKYJSIPHBIM ~ CTPOEHHUEM  BEILECTBA,
TCIJIOBBIMU NPOLECCAMU; DIICKTPUYECCKUM U
MAarHuTHbBIM IIOJIAMH, SJICKTPUUCCKUM
TOKOM, JJICKTPOMAarHUTHbBIMU KOJ'Ie6aHI/ISIMI/I
u BOJIHAMU, OIITUYCCKUMH SIBJICHUSIMH,
KBAaHTOBBIMU SABJICHUAMU, CTPOCHUEC aTOMa U
aTOMHOTO  siipa,  PagHOaKTHBHOCTBHIO);
BIIaJICHUE OCHOBOIOJIATalOLIUMHU
ACTPOHOMHYECKUMU TIOHATHUSIMH,
MO3BOJIIOIIUMHU XapaKTepu30BaTh
MPOLIECCHI, MPOUCXOMSAIIUNE Ha 3BE3/1aX, B
3BE3JHBIX CHUCTEMaX, B MEKTaJlaKTUYECKOM
cpene; MBMKEHHE HEOECHBIX TEN, DBOJOIIHS
3Be3]1 U Becenennon

- Briagenuwe 3aKOHOMEPHOCTSIMH, 3aKOHAMH
n TCOPUIAMHU (SaKOH BCEMUPHOTO TATOTCHUA,
I, 1I, III 3akomsl HproTOHA, 3aKoH
COXpaHECHUA MeEXaHU4YeCKOH OHEPIUH, 3aKOH
COXpaHeHHUs HUMITYyJIbCA, MIPUHLIMIT
CyNeprno3uLuu cuil, MIPUHLINIL
PABHOMNPABHOCTH HMHEPUUAIBHBIX  CHCTEM
OTCU€Ta;  MOJEKYJISPHO  KHUHETHYECKYIO
TEOPUI0 CTPOEHUS  BEILIECTBA, Ia30Bble
3aKOHbI, MEPBBIA 3aKOH TEPMOAMHAMUKH;
3aKOH COXPAHEHHs JIEKTPUYECKOro 3apsja,
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WHUIAATHBHBIM
- OmnenuBaTh NPUOOPETCHHBIN
OTIBIT

- Hcnonp3oBath
peduiekcuu JUIs
CUTyallud, BBIOOpA
pelieHus

- CdopmupoBaHHOCTB
BHYTpCHHEH MOTHBAIIUH,
BKIIIOYAOIICH  CTpEMJIGHHE K
JOCTIDKEHUIO eI W yCIIEXY,
ONITUMU3M, MHULIHAATHBHOCTb,
YMEHHE IeHCTBOBATh, UCXOIS U3
CBOUX BO3MOXKHOCTEM

- PasBuBath CHOCOOHOCTh
MOHUMATh MHP C  TIO3HITNH
JPYTOTO YeIOBEeKa

HPUEMBI
OILIEHKHU
BEPHOTO

3akoH Kymnona, 3akoH Oma s ydacTka
LIETIH, 3aK0H Oma TS MOJTHOM
3JIEKTPUYECKON LIEMH,

3aKOH Hxoyns-Jlenna,
3JIEKTPOMArHUTHOM UHAYKITUH, 3aKOH
COXpaHEeHHUS SHEPTHUH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTpaHEHUs] CBETa,
3aKOH OTpaKEeHHS CBeETa, 3aKOH
MPEJIOMIIEHUSI CBETa; 3aKOH COXPaHEHHs
SHEPIUH, 3aKOH COXPAHCHHUS HMITYJIbCa,
3aKOH COXPaHEHHs AJIEKTPHUYECKOTO 3apsna,
3aKOH COXpPaHEHHS MAacCcoOBOTO  YHCIHA,
moctynatel bopa, 3aKkoH pPaanOaKTHBHOTO
pacmazna); YBepeHHOE HCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEW IpH aHaIn3e
(U3NIECKUX SBJICHUN U MTPOIECCOB

- VMeHHE YYUTHIBATh TPAHUIIBI TIPUMCHCHUS
H3Y4YEHHBIX (usnueckux MOJeNeH:
MaTepI/IaJ'IbHaH TOYKa, I/IHepHI/IaJ'H)HaH
CHCTEMa OTCY€Ta, MAealbHBIA Ta3; MOACIH
CTpOCHI/Iﬂ ra3os, )KH}IKOCTGﬁ nu TBepI[I:-IX TCII,
TOUCYHBIA DJCKTPUYCCKAN 3apsn, sOaepHas
MOJEIb  aToMa, HYKIIOHHasT  MOJETb
ATOMHOTO sIpa MPH pEIICHUHN (PHU3UIESCKUX
3a1a4

-  Bnagenme — OCHOBHBIMH  METOILAMH
HAyYHOTO TMIO3HAHUS HCIOJB3yeMBIX B
(1)1/131/11<e: HpOBOHI/ITL Hp)lMI)Ie U KOCBCHHBLIC
n3MepeHus: (PU3NYECKUX BEIWYMH, BBIOHMpas

3aKOH

ONTUMANIBHBIH ~ CHOCO0  HU3MEpeHus W
UCTIONB3Yysl HM3BECTHBIE METOABI  OIICHKH
MOTPEIIHOCTH  HW3MEpPEHUi,  MpPOBOIUTH
UccieOBaHNe 3aBUCUMOCTEH (pu3nueckux
BEIMYMH C  HCIOJIB30BAaHHEM  MPSIMBIX
HU3MEpPEHUl, 00BSICHUTH MOJy4YEeHHBIE
pe3yIbTaThl, UCTIONB3YIO ¢dusnyeckne
TEOpUM, 3aKOHbl U IOHATUS, W JENaTh
BBIBOJIBI;

coOmonaTh mpaBmia 0e30IacHOTO TpyZAa
NpU NPOBEJICHUU HCCIIEIOBAHUI B paMKax
y4eOHOTO  JKCIepUMEHTa W y4eOHOo
HCCIIeOBATEIIHLCKON JeSTEIbHOCTH c
HCTIONB30BaHUEM 1 QpoBbIX
N3MEPHUTENBHBIX YCTPOWCTB u
11a00paTOPHOTO 000pyIOBaHMUS;
c(OPMUPOBAHHOCTH  MpEACTAaBICHUH O
MeTozax MOJTy4eHHS HaYYHBIX
ACTPOHOMHMYECKNX 3HAHUI

- CchopMHPOBaHHOCTb  YMEHUS
pacdeTHble 3aJaud  C  SIBHO
bu3nyeckoii MO/IETIbIO, UCTIONB3YS
¢u3uyeckne 3aKOHbI W IPUHIMIB, Ha
OCHOBE aHAJIM3a YCJIOBHS 3aJadd BBHIOMPATH
bu3nUeckyro MO/IETIb, BBIJICIISITH
¢u3ugeckne  BEIWMYMHBI W (OPMYIIBL,
HEOOXO/UMBIE JIJIsl €€ PELICHUs], IPOBOUTh
pacdeTsl M OLEHUBAaTb  PEaIbHOCTb
MOJY4EHHOTO 3HAHMS ¢busnyecKoit
BEJINYMHBI, pelaTh KaueCTBEHHbIE 3aadH,
BBICTpauBasi JIOTUUECKH HETPOTHBOPEUUBYIO
LENOYKY pacCyXKJeHuil ¢ omopoil Ha
N3y4dEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckre SIBICHUS

pemiatb
3aJaHHOM




- CdhopMHUPOBAaHHOCTh YMEHHUS TPUMEHSTDH
MONTyYCHHbIE 3HAHUSA AN OOBSICHEHMSA
YCIOBUIA TPOTEKaHUSA (PU3MUECKUX SBICHUH
B IPHUPOJE W A NPHUHSTHS TMPAKTHIECKUX
pEeLICHU B TIOBCEHEBHOM IKU3HU JUIA
obecrieueHust 0e3omacHOCTH npu
oOpaiieHnn ¢ OBITOBBIMH TIpHOOpaMH U
TEXHUYECKUMHU

YCTPOMCTBAMH, COXPAHEHHs 3/I0pPOBbSI H
coOuoieHust HOPM 9KOJIOTMYECKOTO
MOBEACHUA B  OKpYXaloIled  cpexe;
MOHNMaHWE HEOOXOANMOCTH HPUMEHEHHS
OCTIDKEHUH (PM3WKM W TEXHOJOTHH IS
panMoHaIBHOTO IPUPOJONONB30BaHNS

- CdopmupoBaHHOCTD COOCTBEHHOM
MO3UIUHA MO OTHOMICHHIO K (HU3HIEeCKOH
nHdopmanuy, MoOdy4aeMoOH M3  pasHBIX
HNCTOYHHUKOB, yMeHI/Iﬁ HUCII0JIb30BaTh
muQpoBble  TEXHOJOTHMM Ui TOHWCKa,
CTPYKTYpUpPOBaHUsI, HHTEPIPETALMU U
IpeACTaBiIeHUs  y4eOHO W HaydHoO-

NONYJSIPHOH ~ MHGOpMAanuH;  pa3BUTHE
YMEHHUIl KPHTHYECKOTO aHaIn3a MOTy4aeMOoi
HHPOPMALUH

- OByasieHNEe yMEHUSMH padOTaTh B TPYIIE
C BBINOJIHEHUEM PA3IMYHBIX COIMAIBHBIX
pornel, TIaHUpPOBaTH PabOTy  TPYMIIEL,
palMOHATIBHO PACIPEeIIATh AESITeNbHOCTD B
HECTAaHAAPTHBIX  CUTYaIMsIX, aJEKBAaTHO
OIIGHUBATh BKJaJ KaXJOTO0 U3 YYaCTHHKOB
IpyNIbel B  peIIeHHe paccMaTpUBaeMoO

npobieme
- OsgnazieHne (copmupoBaHHOCTH
NpeCTaBICHU) HpaBUIAMH 3aIHCH

¢usngeckux GopMyn penbeHO-TOYCTHON
cucteMsl o0o3HaueHHO# JI. Bpaitma (mis
CJICTIBIX W CIA0OBUASIINX 00YJIarOITIXCS)
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2.CTPYKTYPA U COJAEP)KAHUE YYEBHOHN IUCLUILIA HbI

2.1. O06bemM yuyeOHOI AUCHUIJIMHBI U BHAbI Y4eOHO! padoThI

. Ob6bveMm
Bun yueOnoi
BUacax
paboThI
Ob6beM 00pa3zoBaTeNbHON MPOTrpaMMbl YUeOHOW AMCUUTIIHHBI 92
O0Bem paboThl 00YyYaIOIUXCSl BO B3aUMOJIEHCTBHUHU C 92
MperojiaBaTeeM
B TOM 4YHCIIE:
TEOPETHUECKOe O0ydeHUe 70
MPaKTUYECKUE 3aHSATUS 22
nabopaTopHbie PabOTHI 0
KOHTPOJIbHBIE PabOThI 0
KypcoBasi paboTa (IIpOEeKT) 0
camocTosTeNbHas pabora 0
KOHCYJIbTAIIUU 0
[IpomexxyTouHas arrectauus B hopme nudPpepeHnpoBaHHOTO
3auera




2.2. TemaTuueckuii MJIaH U cojep:KaHUe Y4eOHO JUCHMIUIMHBI «DPuU3nKa»

HaumeHnoBaHnue
pa3aeiioB U TeM

Coneprxanue yuye0HOro MmaTepuaJia M (pOPMBI OPraHU3ALMHU JeSITeIbHOCTH 00y4arUIuXCs

O0bemB
gacax

Koasl

KOMIIeTeH A,
(hopmupoBanuio

KOTOPBIX

crnocoocTByeT

3J1eMeHT
NPOrpaMMBbI

Tema 1. MeTOoabI
HAYYHOI'0 MO3HAHUS

'YMEHMS HOCTAaHOBKH LIENEH e TeIbHOCTH, IFIAHUPOBAHNS COOCTBEHHOM NESTEIbHOCTH IS JOCTHKESHUS
[TOCTABIICHHBIX LIEIEH, IPEABUICHUS BO3MOXKHBIX PE3YJIBTATOB ATHX ACHCTBUM, OpraHU3aluH
CaMOKOHTPOJISI M OLIGHKH TTOJTyYeHHBIX pe3yIbTaToB. Pa3BUTHE CIIOCOOHOCTH SICHO M TOYHO U3JIaraTth CBOU
MBICJIH, JIOTHYECKH 0OOCHOBBIBATh CBOIO TOUKY 3PEHUSI, BOCIIPUHUMATD U aHAIN3UPOBATh MHEHUS
coOeceIHUKOB, TPHU3HABAs [IPABO IPYroro 4ejaoBeka Ha HHOe MHeHHE. [Ipon3BeaeHne naMepeHus
(U3NUECKUX BEIIMYMH M OIIEHKA TPaHUIIbI MOTPeHIHoCcTel n3Mepenuil. [Ipeacrasienre rpaHuIIbl
MOTPEIIHOCTEH U3MEPEHUH MPU TTOCTPOSHUH TPaPUKOB. Y MEHHE BBICKA3bIBATH TUIIOTE3bI ISl O0BSICHEHHS
HaOJI01aeMbIX SIBICHUI. YMeHHUe MpeyiaraTh MOJIENH SIBIICHHH. Y Ka3aHHe TPaHull IPUMEHUMOCTH
(u3nueckux 3aK0HOB. V310keHHnEe OCHOBHBIX MOJIOKEHUH COBPEMEHHON HAayYHOH KapTHHBI MUpA.
[MpuBeaeHne MPUMEPOB BIUSHUS OTKPBITHH B (U3MKE HA IPOTPecC B TEXHUKE M TEXHOJIOTHU
npousBoAcTBa. Mcnonbs3zoBanue MHTepHETa U1 HOMCKA HHGOPMALIUHL.

OK 1

HpaKTI/I‘{CCKI/IC 3aHATHUA

Tema 2. Kmnematuka

[IpencraBineHre MEXaHUYECKOTO IBHXKEHUS T€JIa YPaBHEHUSAMH 3aBUCUMOCTH KOOPIUHAT U MPOEKIUEN
CKOpOCTH OT BpeMeHH. [IpencTaBnenne MEXaHH4eCKOro ABMKEHHSA TeJla rpaduKaMy 3aBUCHMOCTH
KOOpPJMHAT U MPOEKIMENH CKOpOCTH OT BpeMeHH. OmpeiesieHrne KOOpANHAT MPOHIEHHOTO ITyTH, CKOPOCTH
M YCKOPEHHMS TeJia 1o rpaduKaM 3aBUCMMOCTH KOOPAMHAT U MPOEKIHHA CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOpAUHAT IPOHAECHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tella 110 yPaBHEHHUSIM 3aBHCHMOCTH
KOOPAHMHAT U IPOEKLMI CKOPOCTH OT BpeMeHHU. [IpoBeieHre CpaBHUTENBHOIO aHAIM3a PABHOMEPHOIO U
[PABHOIIEPEMEHHOTO JIBMKEHUM. YKa3aHUE HCIOIb30BaHUS IOCTYIIATENBHOTO U BPALATEIbHOTIO ABUKEHUI
B TexHuKe. [IpeacraBienue naopmamy o BUAAX ABMKEHHS B BUJIE TAOJIHIIbI.

OK 1

HpaKTH‘{CCKI/Ie 3aHATHA
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Tema 3. 3aKOHBI
COXpaHeHUs B
MeXaHHKe

[TpumeHeHne 3aK0OHa COXpPAHEHUS UMITYJIbCA JJIs1 BEIYUCIICHUS I3MEHEHHI CKOPOCTEN Tell TPH UX
B3auMOJIEHCTBHSIX. M3MepeHne paboThl CHIT M I3MEHEHNE KHHETHISCKOM SHEpIuH Tejla. Beranciaenne
[paOOTHI CHJT U UI3MEHEHHS KUHETHYCCKOM 3HEPruy Teja. BerncieHre NoTeHIHAILHOM SHEPTHH TEN B
rpaBUTAIMOHHOM 1oJie. OnpesiesieHUe MOTCHIUAIBHON SHEPTUU YIIPYTO 1e(hOPMUPOBAHHOTO TENA MO
M3BECTHOW MedopMaIliy 1 )KeCTKOCTH Tena. [ [puMeHerne 3aKkoHa COXpaHeHHSI MEXaHHYECKOW YHEPTHH
[P pacueTax pe3yNbTaTOB B3aUMOJICUCTBUN TE TPaBUTAIIMOHHBIMU CUJIAMH U CUJIaMH YIIPYTOCTH.
'Yka3zaHue rpaHul] MIPUMEHUMOCTH 3aKOHOB MEXaHHUKH. Y Ka3aHHUE YU4EOHBIX JUCIUIUIMH, TIPU U3yYCHUH
KOTOPBIX HCIIOJIB3YIOTCS 3aKOHBI COXPAaHEHUSI.

HpaKTI/I‘IeCKI/IC 3aHATHUA

OK 1

Tema 4. OCHOBBI
MOJICKYJISIPHOI
KHHETUYEeCKOH Teopuu.
N aeaabHbIN ra3

Pewienne 3a1a4 ¢ MPUMEHEHUEM OCHOBHOI'O YPAaBHEHMSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU ra30B.
Ornpenenenne napaMeTpoB BEIIECTBA B ra3000pa3HOM CO CTOSSHMU HAa OCHOBAHUM YPaBHEHUSI COCTOSIHUS
naeanbHOro raza. OnpeneneHue napaMeTpoB BELIECTBA B ra3000pa3HOM CO CTOSIHUM U IIPOUCXOISIINX
rpotteccoB 1o rpadukam 3aBucumocta p (T), V (T), p (V). [Ipencrasnenue B Buae rpadukoB H30XOPHOTO,
M300apHOTO U M30TEPMHUYECKOTO MPOLECCOB. BhIuncienne cpeiHeii KWHETHYECKOI SHEPTUN TEILIOBOTO
JBWIKCHUA MOJICKYJI I10 N3BECTHOM TEMIICPATypEC BCIICCTBA. Bricka3piBaHue rumores JJIsA 00bACHEHUS
HaOJF0/TAeMBIX SBIICHUH. YKa3aHWe TpaHuIl MPIMEHUMOCTH MOJIENN «HAeallbHBINA Ta3y U 3akoHoB MKT.

BrimomHeHIE SKCIIEPUMEHTOB, CITY>KalTUX I 000CHOBAHMS MOJIEKYIsIpHO-KnHeTHIecKoi Teopun (MKT).

HpaKTI/I‘{CCKI/IC 3aHATHUA

OK1,0K2, OK4

Tema 5. OCHOBBI
TEPMOTUHAMMKH.

M3MmepeHne Konu4uecTBa TEIUIOTHI B IIpoIieccax TeIonepeaadn. Pacuer koamyecTsa TEIIOTHI,
HEOO0XOIMMOTO [T OCYIIECTBIICHUS 3aIaHHOTO Tpoliecca ¢ Terionepeaadeid. Pacyer n3ameneHus
BHYTPEHHEH YHEPTUH TeJ, pabOThI M NIEPETaHHOTO KOJIMYECTBA TETUIOTHI C HCIIOJIh30BaHHEM TIEPBOTO
3aKOHa TePMOJMHAMHUKH. PacueT paboThl, COBEpIIEHHOH ra3oM, o rpaduky 3aBucumoctu p (V).
Brraucnenne paboThI ra3a, COBEPIICHHOH MPU N3MEHEHHH COCTOSHHUS 10 3aMKHYTOMY ITUKITY.
Brraucnenne KITJ] npu coBepiieHnn ra3oM paboThl B IPOIIECCaX N3MEHEHHSI COCTOSHHS TI0 3aMKHYTOMY
nuKiy. OO0bsCHEHNE IPUHLUIIOB JIEHCTBUS TEIUIOBBIX MalInH. JleMoHCTpanust ponu GU3UKH B CO3IaHUN U
COBEPILICHCTBOBAHUH TETIOBBIX ABUTAaTeNel. V310KeHre CyTH 9KOJIOTHUYECKUX po0IieM, 00yCIOBICHHBIX
[pabOTOM TETUTOBBIX IBUTATENECH 1 TPEAJIOKEHUE IyTH UX PEIICHUs. YKa3aHUe TPaHul] IPUMEHUMOCTH
3aKOHOB TEPMOJUHAMHKH. Y MEHHE BECTH JIUAJIOT, BEICTYIINBAaTh MHEHUE ONIMIOHEHTA, y4aCTBOBATh B
ITUCKYCCHH, OTKPBITO BBIPAKATh M OT CTAUBATh CBOIO TOUKY 3pEHUs. YKa3zaHHe yUeOHBIX AUCUUILINH, IPU
M3yYSHHN KOTOPBIX UCHOJIB3YIOT YueOHbIi MaTepran « OCHOBBI TEPMOJIUHAMKHI.

ITpakTHueckue 3aHsATUs

N

OK 1,0K 5, 0K 7

Tema 6. CBoiicTBa
MapoB, ;KUJAKOCTeEI,
TBEPIABIX TeJ

M3mepeHue BIaXXHOCTH BO3LyxXa. PacueT konudecTsa TEIUIOThI, HEOOXOAMMOTO /ISl OCYILIECTBIICHUS
[polecca Nepexo/ia BEMEeCTBa U3 OJJHOIO arperaTHOro COCTOSIHYS B IPyTroe. DKCIEpUMEHTAIILHOE
MCCIIeIOBaHNE TETUIOBBIX CBOWCTB BeniecTa. [IpuBeenue npuMepoB KaWILIISIPHBIX SIBJICHUH B OBITY,
npupoje, TeXHUKe. MccenoBanne MeXaHNUeCKUX CBOMCTB TBEpAbIX Tell. [Ipumenenne Gpu3ndeckux
MOHSATHH U 3aKOHOB B y4eOHOM Mate pualie MpoeCCHOHANBHOTO Xapakrepa. Mcmnons3zoBanue UnTepHeTa
1 Torcka nHGOpMaLny 0 pa3padoTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX H aMOP(HBIX

OK 1,0K2
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MaTepHaoB.

HpaKTI/I‘IeCKI/Ie 3aHATHA

Tema 7.
JJIeKTPOCTATHKA

Brruncnenue cuil B3aMMOAEHCTBUS TOYEUHBIX 3JIEKTPUYECKUX 3apsiioB. Beruncienne HanpsykeHHOCTH
RIIEKTPUYIECKOTO I10JIS1 OAHOTO U HECKOJIBKUX TOYEYHBIX 3JIEKTPUUECKUX 3apAnoB. Berancnenue
MOTEHLIMANA AIEKTPUUECKOTO MO OTHOTO M HECKOJIBKUX TOUEUHBIX JEKTPUUECKHX 3apsioB. M3mepenue
[pa3HOCTH NMOTEHIMANOB. VI3MepeHne SHEPTUH ANEKTPUUECKOT0 MO 3apsKEHHOT0 KOHJIEHCaTopa.
Brruucnenue s3Hepruy IEKTPUIECKOro Mol 3apsDKEHHOT0 KoHAeHcaTtopa. PazpaboTka miana u
BO3MOXHOH CXEMBbI JEHCTBUH IKCIIEPUMEHTAIBHOTO ONPENEJICHHSI JIEKTPOEMKOCTH KOHCHCATOPa U
IMUAIIEKTPUUECKOM MPOHUIIAeMOCTH BellecTBa. [IpoBenieHre CpaBHUTEIHHOTO aHATN3a TPaBUTAIIMOHHOTO U
BIEKTPOCTATUYECKOrO TOJIEH.

IIpakTHueckue 3aHsATUS

OK 1

Tema 8. IlocTOSTHHBIH
TOK

M3mepeHne MOIHOCTH 3eKTpuyeckoro Toka. M3mepenne 3/]C u BHYTpeHHETr0 CONPOTHUBICHUS
MCTOYHHUKA TOKA. BEIMOIHEHNE pacyeTOB CHIIBI TOKA U HANPSDKEHUH Ha y4acTKax dIEKTPUIECKUX LETIEH.
OOBsCHEHNE Ha IPUMEPE IEKTPUIECKOH 1iern ¢ 1ByMs uctouHnkamu Toka (3/1C), B ka koM cirydae
MCTOYHUK JIEKTPUUECKON SJHEPTHH PadOTaeT B peKUME TeHEPaTopa, a B KAKOM — B PEXKHUME MOTPeOUTEIS.
Onpenenenne TeMIepaTypbl HUTH HakaluBaHus. V3MepeHne 3IeKTpUIecKoro 3apsa d1eKkTpoHa. CHiITHe
BOJIETAMIIEPHOH XapaKTepUCTUKH quoja. [IpoBeneHne cpaBHUTENBHOTIO aHAIN3a TOITYIIPOBOIHUKOBBIX
Imuo0B U TprooB. Mcnons3oBanue MHTepHETa /17151 TOKCKa MHGOOPMAIIMY O TIEPCTIEKTUBAX Pa3BUTHSI
[TOJIYITPOBOJHUKOBOM TEXHUKH. Y CTAHOBKA IPUYMHHO-CJIEICTBEHHBIX CBSI3EH.

HpaKTI/I‘{CCKI/IC 3aHATHUA

N

OK 1,0K2

Tema 9. MarHuTHbBIC
SIBJICHHS.

M3mepenre HHIYKIUKM MarHUTHOTO oJisl. Beiuucnenue cui, 1edCTBYIONUX HAa IPOBOJHUK C TOKOM B
MarHUTHOM MoJjie. Beruucnenue cui, IeUCTBYIOIIUX HA AIEKTPUUECKUM 3apsij, ABMKYIIUNACS B MATHUTHOM
none. MccnegoBaHue ABIEHUH JIEKTPOMAarHuTHON MHIAYKIIMWA, CAMOMHAYKIIMU. Bbrluncienne snepruu
MarHuTHOTO 1oJist. OObICHEHUE IPUHIIUIIA JSUCTBUS deKkTpoasuratelis. OObsACHEHHE TPUHIIMIIA
IMEeHCTBHUS TreHepaTopa ICKTPUISCKOT0 TOKA U AIIEKTPOU3MEPHUTEIbHBIX IPHO0poB. OOBsICHEHNE PUHITUTIA
ImeHCTBUS Macc-criekTporpada, yCKopHuTe jiek 3apsHkeHHbIX dacTull. OObsICHEHHE POJIM MATHUTHOT'O TIOJIS
3eMIIH B )KW3HHU pacTEHUH, )KUBOTHEIX, YelloBeKa. [IpruBeieHne IpuMepoB MPaKTHIECKOTO MPUMEHEHUS
M3YYCHHBIX SBJICHUHN, 3aKOHOB, IPUOOPOB, ycTpOorCTB. [IpoBeieHue cpaBHUTETLHOTO aHAIN3a CBOMCTB
PIIEKTPOCTATUYECKOTO, MATHUTHOTO M BUXPEBOTO JIEKTPpUIECKUX ToJieil. OObSCHEHUE Ha IPUMEpPe
MAarHUTHBIX SIBJICHUH, TToUeMy (DU3UKY MOKHO pacCMaTPUBATh KaK METAIUCIUILINHY.

ITpakTrueckue 3aHATUS

OK 1, 0K 4, OK 5, OK
-
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Tema 10. Mexanuueckue
KoJIeOaHus

HccnemoBanne 3aBUCHMOCTH TIEpHO/1a KOJIeOaHNH MaTeMaTHIECKOT0 MasiTHAKA OT €T0 JUIMHBI, MacChl U
AMIUTATYIBI KosieOaHuil. VcciieoBanne 3aBUCUMOCTH TTepro/ia KoJieOaHWi Tpy3a Ha IPY>KUHE OT eTo
MaCChI 1 )KECTKOCTH NPY>KUHBI. BerunciaeHre neproia KoJie0aHuii MaTeMaTHIeCKOr0 MasiTHUKA 110
M3BECTHOMY 3HAYCHUIO €ro JTMHBI. BripaOoTKa HABBIKOB BOCITPHHUMATH, aHATTM3UPOBATh,
nepepabaThIBaTh U MPEAbSBIATH HHPOPMAIIHIO B COOTBETCTBHH C TIOCTaBICHHBIMHA 33a1a4amMu. |IpuBenenne
MPUMEPOB aBTOKOJICOATEIBHBIX MEXaHMYECKUX cUcTeM. [IpoBeieHre kinaccudukanuu KoieOaHuu.

[IpakTudeckue 3aHATH

OK 1

Tema 11. Yupyrue
BOJIHBI

3Mepenue AIHHBI 3BYKOBOM BOJIHBI IO pe3yiibTaTaM HaOMI0AeHUH HHTEPEPEHINN 3BYKOBBIX BOJTH.
Habmonenue u 00bsiCHEHNE SBICHUN HHTEPHEPEHIINU U JUPPAKIINA MEXaHUIECKUX BOJTH.
[pencrasnenue obnacTeil MPUMEHEHUS YIbTPa3BYKa U TIEPCIICKTUBBI €r0 UCIIOIB30BAHUS B PA3JIMIHBIX
O6HaCT$1X HayKl, TCXHUKH, B MCIUITUHE. 3noxenue CYTH DKOJIOTUYECKUX HpO6JICM, CBA3aHHBIX C
BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHHU3M YEJIOBEKa.

HpaKI'I/I‘IGCKI/Ie 3aHATHA

OK 1

Tema 12.
JJ1eKTPOMATHUTHBIE
KOJeOaHU

Habnronenue ocuuiorpaMM rapMOHHYECKUX KOJIEOaHUI CUIIbI TOKA B LeNd. M3MepeHue 31eKTPOeMKOCTH
KoH/IeHcaTopa. M3MepeHre MHAYKTUBHOCTD KaTymKku. VccrenoBanue siBICHHAS DIIEKTPUIECKOTO Pe30HaHCa
B TIOCIIe/I0BaTeNbHOM 1enu. [IpoBeneHne aHanoruu Mex 1y GU3NIeCKUMH BETUIHHAMH,
XapaKTepU3yIOLUIMMH MEXaHUIECKYIO H JIEKTPOMAarHUTHYIO KojieOaTeIbHble CUCTEeMBL. Pacuer 3HaueHuit
CHJIBI TOKA M HAIIPSDKEHUS Ha 3JIEMEHTAax LENH EPEMEHHOr0 ToKa. MccienoBanne NpuHIMIA JeHCTBUS
rpancopmaropa. MccnenoBanue MpHHIKIA ISHCTBHS TeHepaTopa epeMeHHoro Toka. Mcmnons3oBanue
WuTepHeTa U1 norucka MH(GOPMAaLU O CO BPEMEHHBIX CIIOC00ax Mepeaadn 3JIeKTPOIHEPTUH.

HpaKTI/I‘{CCKI/IC 3aHATHUA

OK 1, 0K 4

Tema 13.
JJIEKTPOMATHUTHBIE
BOJIHBI

Ocy1mecTBIIeHUE paaroNnepeaadn 1 paauonpuema. VccnenoBanne CBOMCTB AIIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbIO MOOMITEHOTO TenedoHa. Pa3BuTre IIeHHOCTHOTO OTHOIIEHHSI K H3YyYaeMbIM Ha ypOKaX (YU3UKH
00BEKTaM M OCBaWBAEMBIM BUJIaM JesTeNbHOCTH. OOBICHEHNE TPUHITUITHAIBHOTO PA3TUIHSI IIPUPOIBI
VIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3II0KEHUE CYTH KO JIOTUYECKUX TPOOIIEM, CBSI3aHHBIX C
PIEKTPOMAarHUTHBIMU KoJieOaHUsMU 1 BoTHaMU. OOBsICHEHHE POJIH AJIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX MCCIICIOBAHUSIX BCceneHHOM.

IIpakTHueckue 3aHsITUs

N

OK 1, 0K 4

Tema 14. Ilpupona
cBeTa

[IpumeHeHne Ha MTPaKTHKE 3aKOHOB OTPAKEHUS U IIPEJIOM JICHHS CBETa NpH pelieHny 3aaad. OnpeneieHne
CHEKTPAJIbHBIX TPAHUI] YyBCTBUTEIBHOCTH YEIOBEUECKOI0 Ii1a3a. Y MEHHE CTPOUTH N300paskeHHS
MPEeIMETOB, AaBaeMble TMH3aMuU. PacueT paccTOsIHUS OT JIMH3BI 10 M300paxkeHus rnpen mera. Pacuer
OINITHYECKOW CHIIBI JIMH3BL. M3MepeHue GOoKyCHOTO pacCTOSIHHUS JIMH3BL.

IIpakTHueckue 3aHsITUs

OK-1

Tema 15. BoiHOBbBIe
CBOIiCTBa CBeTAa

Habnronenue siBjeHUs: HHTEpQEPEHIINN 3JICKTPOMArHUTHBIX BOJIH. HaOuoieHue sBienns 1upakinu
PIIEKTPOMArHUTHEIX BOJIH. HaOnroieHre SBICHUS NOMSPU3AIAY JIEKTPOMArHUTHBIX BOJH. M3MepeHue

OK-1
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IUTMHBI CBETOBOM BOJIHEI 110 pe3yJibTaTaM HaOJI0IeHUS siBIIeHUs MHTepepenuu. HabmoneHve sBieHus
imrdpakmum ceeta. HaGmroaeHue SIBICHIS MOISPHU3AIIAN M TUCIIEPCUH cBeTa. [1oMCK pasmuduii u cX0ICcTBa
Mex 1y TU(PaKIMOHHBIM U IUCIICPCUOHHBIM criekTpamu. [IpuBeneHre NpUMepOB MOSBICHUS B IPUPOJIC H
MCIIOJIb30BAHUS B TEXHUKE SIBJICHUN nHTepdepeHIny, TudpaKiiuy, MOJSpU3aliy U JUCIICPCUU CBETA.
[lepeuncrienne METOIOB TO3HAHMS, KOTOPHIE HCITOJIF30BAaHbI TPH N3YUYEHUH YKAa3aHHBIX SBJICHHA.

[IpakTuueckue 3aHsATHs

Tema 16. KBanToBas
ONTHKA.

Hao6monenue goroanektpuueckoro sddexra. O0bsicHeHNE 3aKOHOB CTOJIETOBAa HA OCHOBE KBAHTOBBIX
npencraBieHuil. PacueT MakcMManbHOM KHHETUYECKOH SHEPTUH SIEKTPOHOB NPH (POTOIIEKTPUIESCKOM
b dexte. Onpenenenne padoThl BBIXOAA dIEKTPOHA 10 rpaduKy 3aBUCUMOCTH MaKCHMAaIbHON
KHHETHYECKOM SHEPTHU (POTO NEKTPOHOB OT YaCTOTHI CBeTa. M3mMepeHnue paboThl BBIXO/1a SIEKTPOHA.
[lepeuncnenne mpubOOPOB yCTAHOBKH, B KOTOPBIX MPUMEHSIETCS Oe3NHEPIIMOHHOCTE (hoTOd(deKTa.
OOBsicCHEHUE KOPITyCKYJISIPHO-BOJIHOBOTO Tyann3Ma CBOHCTB (poTOHOB. OOBsICHEHUE POIM KBAHTOBOH
ONTHKU B PA3BUTHU COBPEMEHHOW (DH3HKH.

OK-1

HpaKTI/I‘IeCKI/Ie 3aHATHA

Tema 17. PuU3HKa aTOMA

Habnronenue nuHeuaThIX CIEKTPOB. PacdeT 4acTOTHI M ATTMHBI BOJIHBI HCITyCKA€MOTO CBETa IIPU
Mepexo/ie aToMa BOJOPOAA U3 OJHOTO CTALIMOHAPHOI'O CO CTOSHUA B Apyroe. OObsCHEHUE TPOUCXOKICHHS
ITUHEeyaToro CeKTpa aToMa BOJIOpOia M pa3ialyus JIMHEHYaThIX CIIEKTPOB Pa3IMyHbIX ra30B.
HccnenoBanue nuHeddaroro cnekrpa. McenenqoBanue npuHIyia padboThl JIOMUHECIEHTHOM JTaMITBL.
Habnronenue n oObscHEHUE IPUHLMIIA ASHCTBUSA J1azepa. [IprBeneHre npuMepoB HCIIOIb30BaHUS Jlazepa
B COBpPEMEHHOH HayKe U TexHuke. Mcnonp3oBanue MHTEpHETA U151 TOMCKA WHPOPMAIHH O MEPCIEKTHBAX
MPUMEHEHUS Jlazepa.

OK-1

HpaKTI/I‘{eCKI/IC 3aHATHUA

Tema 18. ®Pu3uka
aTOMHOTO sIIpa

Habnronenue tpexo anbda-uactull B kKamepe Bunbcona. PerucrpupoBanue saepHbIX U3TyUeHUH C
nomorisio cueturka ['elirepa. Pacuer sHepruu cBsizu aToMHBIX siiep. OnpeneneHue 3apsaa i MacCOBOro
YHCiia aTOMHOTO S7jpa, BO3HUKAIOIIETO B Pe3yiIbTaTe paJloakTHBHOTO pacnajia. Beraucnenue sneprum,
0CBOOOXTAOMIIEHCS IPH paIMOaKTUBHOM pactiazie. OnpeseneHue NpoyKToB SASPHON PEaKIIHH.
Brruucnenne s3Hepruy, 0CBOOOKAAIOIICHCS IPH AACPHBIX peakuusx. [loHnMaHue NpeuMyIecTB 1
HEOCTAaTKOB HC TIOJIH30BAHMS ATOMHOM SHEPTUU M MOHU3UPYIOIINX W3ITyYEHHUH B MTPOMBIIIIEHHOCTH,
MenuiHe. V3I0KeHne CyTH DKOJIOTHYECKHX MPOOIIEM, CBSI3aHHBIX ¢ OMOJIOTUYECKUM JIEHCTBUEM
[pannoaKkTUBHBIX M3MydeHui. [IpoBenenne kiaccuukaniy 31eMEHTapHBIX YaCTHIL 0 UX GU3UUECKUM
XapakTepucTUKaM (Macce, 3apsiLy, BpeMEHH KHU3HH, cliuHy U T. J1.). [loHnmManne neHHoCTel Hay4HOTO
MO3HAHUS MUPa HEe BO 0OIIIe JIsl YeJIOBEYECTBA B IIEJIOM, a JUIS KX I0T0 00YJatonIerocs JIMIHO,
LIEHHOCTEH OBJIAJICHNs] METOJJOM HAYYHOI'O TIO3HAHHS AJIS1 TOCTHXKEHHS ycIiexa B II000M BHE
IPAKTHYECKOH NESTENBHOCTH.

IIpakTrueckue 3aHsITUS

N

OK-1

Tema 19. CTpoeHnue u
a3BuTHe BeesreHHOH

HaGmonenue 3a 3Be31amu, JIyHOH 1 I1aHeTaMu B TeJie ckoll. HaOmroieHne COTHEYHBIX MATEH C ITOMOIIIBIO
[TeJie CKOoTa M COJTHEYHOro KpaHa. Mcnonb3oBanre MHTEepHETA 15 TOMCKA N300paXeHNH KOCMHYECKIX

OK-1
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00BeKTOB ¥ nH(popMalu 00 X 0cooeHHOCTIX OOCYKICHIE BO3MOXKHBIX CIICHAPHEB ABOJIIONINU Beenen
HO#. Mcons3oBanne MHTEepHETA 71 TIOMCKA COBPEMEHHOM HH(pOPMAIIUK O pa3BUTHH BcelneHHOM.
OneHka HH(GOPMAIIUY C TO3UITUHN €€ CBOMCTB: JOCTOBEPHOCTH, OObEKTUBHOCTH, TIOJHOTHI, aKTyaTbHOCTH U
T. A

[IpakTH4yecKue 3aHsATUS

Tema 20. JBOJIIOLUS Brruncnenne 3Hepriuy, 0CBOOOKAAIOMICHCS TP TEPMOSAEPHBIX peakiusix. GopMynupoBka npodiem 2 OK-1
3Be31. [unoreza repMosiiepHOM sHepreTk. OObSICHEHHNE BINSHUS COJTHEYHOH akTUBHOCTH Ha 3emiro. [loHumanue ponu
MPONCXOKIEHHS KOCMHYECKHX HCCIIEIOBAaHUH, UX HAYYHOTO U 3KOHOMHUUYECKOTo 3HaueHus. OOCyXIeHHe COBPEMEHHBIX
CoTHEeYHOM CHCTEMBI  THUIOTE3 O MPOUCXOKACHUN COIHEUHON CHUCTEMEI.
HpaKTI/I‘IeCKI/IC 3aHATHA

Tema 21. Cnenuanbnas VIHBapMaHTHOCTb MOJYJISI CKOPOCTH cBeTa B Bakyyme. IloctynaTsl Ditnmreiina. IIpoctpancTBo u BpeMs B 2 OK-1
Teopus CHeLMaJIbHONW TEOPUH OTHOCUTENBHOCTH. CBsI3b MacChl M SHEPIHU CBOOOAHON YaCTHLIbl. DHEPIUs MOKOSL.
OTHOCUTC/IBbHOCTH HpaKTI/I‘IeCKI/IC 3aHATHA

KoncyabTamuu 0

HpO MEKyTOYHasA arTrecrauus B (l)OpMe IK3aME¢Ha 0

Bcero: 92
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3.  YCJOBHUS PEAJIM3ALIUU MMPOTPAMMBI YYEBHOM
JUCIHATIIMHBI

3.1. MarepuajibHO-TEXHHYECKOE OOecreyeHue

Jlia peanuzauuu OporpamMmbl  y4eOHOW AUCUMIUIMHBI TpeOyeTcs Hajaudue
ydaeOHoro kabmHeTta «Duszukay.

O6opynoBanue y4yeOHOro KaOWHETa: IOCAaJOYHbIE MecTa IO KOJUYECTBY
oOyyarouxcs; pabodyee MECTO NpernojaBaTeis; WHTEPAKTUBHAS JOCKA; Y4eOHO-
HaTJISAHbIE [TOCOOUSI.

Texuuueckue cpencta oOyuenus: 1K, MynbTUMeIUNHBIN TPOEKTOP, 3KpaH,
NPUHTEP, CKaHep, WH(OOPMAIIMOHHO - CTIPaBOYHbIE MporpaMmMbl «KoHcymnbTaHTy,
«l"apanT», UHTEpHET- pECYPCHI.

O6GopynoBanue sabopatopud W pabodMx MeCT JadopaTOpUU: KOMIUICKT

MCPCOHAJIBHBIX KOMIIBIOTCPOB, IOAKIIKOYCHHBIX B JIOKAJIbBHYIO CCThb MU K HMHTCPHCTY,

KOHJIALIMOHED.

3.2. UundopmanuonHoe odecrneyeHne peajsu3anuu MporpaMmsl

Jlng  peanm3anum  MpoOrpaMMbl  OMOMMOTEYHBINM  (GOHJ 00pa3oBaTEIHLHOM
OpraHu3allii JODKEH WMETh IEYaTHhIE W/WIM AJIEKTPOHHBIE 00pa3oBaTeNbHBIE U
UHPOPMAIIMOHHBIE  PECYpChl,  PEKOMEHIYEeMbIX  JJs  HWCIOJB30BaHUS B
o0pa30BaTeIbpHOM MpOILIECCe.

3.2.1. [leuaTHbie U3AaHUSI 1 HOPMATUBHO-TIPABOBBIC JTOKYMEHTHI:

1. Koucturyuus Poccuiickoit @enepanuu ot 12.12.1993 roga (¢ yuerom ¢

WU3MEHEHUH U TOTIOJTHEHUH ).
OcHOBHas nuTEpaTypa:

1. Msakumes, I'.f. ®usuka. 10 wmacc : yueb. mns oOmieoOpasosar.
YUpEXKACHUIN C MPUI. HA AJIEKTPOH. HocuTene : 0a30BbIid U npodun. Yposuu / I'.41.
Mskumes, b.b. Byxosues, H.H. Cor ckuit ; noxg pen. B.M. Hukonaea, H.A.
[TapdentbeBoii. - 20- e uszn. - Mocksa : Ilpocsemenue, 2021. - 432 c.: un. -

(Knaccuueckuii kypc).

2. Msxumes, I'. . ®uszuka. 11 kmacc : yueb. mis oOmieoOpa3oBar.
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YVUPEKJCHUN ¢ MPUJI. HA AJIEKTPOH. HOcUTese : 6a30BbI U mipodui. yposHu / I'..
Msxkumes, b.b. byxoBues, B.M. YHa pyrun ; moxn pen. B.M. Hukomaea, H.A.
[TapdentreBoii. - 20- e u3a. - Mocksa : IlpocBemenne, 2021. 432 c., [4] a. un. -
(Knaccuueckuii kype ).

3.2.2. DnexTpoHHbIE M3AaHUS (DIEKTPOHHBIE PECYpPCHI)

1 http://znanium.com— DIeKTPOHHO-ONOIMOTeUHAs cucTema
Znanium.com

2. http://www.urait.ru— OnexTpoHHass OWOIMOTEKa  M3AaTEIbCTBA
IOPAUT

3.2.3. JlomoaHHUTENbHBIE HCTOYHUKH

1. TIlepenbman, .W. 3anumarensHas ¢usuka. B 2 kuH. Kuwmra 1/
S. N. Ilepensman. — Mocksa : U3parensctBo FOpaiit, 2020. — 192 ¢. — (OTkpbITas
Hayka). — ISBN 978-5-534 07255-6. — Texkcr : anextponnsii / ObC HOpaiit
[catit]. — URL.: https://urait.ru/bcode/453464

2. lIlepenbman, A.W. 3anumarenvHas ¢usuka. B 2 xH. Kuaura 2/
4. U. Ilepensman. — Mocksa : M3gatensctBo FOpaiit, 2020. — 242 c. — (OtkpbITas
Hayka). — ISBN 978-5-534 07257-0. — Tekct : snextponnsii / IBC IOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/453703

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YU
EBHOM

AN CIUIIJINHBI

KoHTponib ¥ oOIllEHKa pe3ylbTaTOB OCBOCHHS 0011e00pa3oBaTeIbHON
JTUCHUIUIMHBI ~ PACKPBIBAIOTCS ~ Yepe3  JUCHUIUIMHApPHBIE  PE3yJbTaThl,
HaIpaBJICHHbIC Ha (HOPMUPOBAHUE OOIIMX KOMIIETCHIIMHI MO pasjesiaM U TeMam

coJiepKaHusl yueOHOTO MaTepuara.

Oodmasi/mpodeccuoHaIbLHAS KOMIIETEHIIUSI Pazpnen/ Tema THun oueHoYHbIX
MepONpPUSITUS

OK O0l. Bsibupate cmoco0bl pemenus 3amad | Tema 1, Tema 2, Tema 3, Tema | TectupoBanue
npoQeCCUOHANBHON AeATeNbHOCTH NpuMeHuTenbHO K | 4, Tema 5, Tema 6, Tema 7, | YcTHBIH ompoc
pPa3JINYHBIM KOHTEKCTam Tema 8, Tema 9, Tema 10, Tema | MaTemaTHUeCKHUIA
11, Tema 12, Tema 13, Tema 14, | nuKTaHT

Tema 15, Tema 16, Tema 17, | UnnguBuayansHast
Tema 18, Tema 19, Tema 20, | camocTosATeNbHAS
Tema 21 pabota
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http://znanium.com/
http://www.urait.ru/
https://urait.ru/bcode/453464

IIpencraBnenue
pe3yibTaToB
MPaKTHYECKHUX PadbOT
3amura TBOPYECKUX
pabot

3ammra
WHIUBHUyaIbHBIX
NIPOEKTOB
KonTtponbnas
Beinonnenue
9K3aMEHAIIMOHHBIX
3alaHui

pabota

OK 02. Hcnons30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA,
aHalM3a M MHTEpHpeTraluud  uWHpOpMauuu, |
MH(OpMaLMOHHbBIE TEXHOJIOTUH JJIsl BHITIOHEHUS 33134
npodeccroHaNBHO IeSTeTbHOCTH

Tema 4, Tema 6, Tema 8

TectupoBanue
VYcTHslIit onpoc
Maremaruyeckuit
IUKTaHT
MunuBuayaneHas
CaMOCTOSITEIIbHAS
pabota
IIpencraBnenue
pe3ynbTaToB
MIPAKTHICCKHUX paboT
3amura TBOPYECKHX
pabot

3amura
WHIUBUIYaTbHBIX
MIPOEKTOB
KonrponbHas pabora
Bremonnenne
3K3aMEHAIIHOHHBIX
3aJaHuN

OK 04. D¢ exTnBHO B3aNMOACHCTBOBATH M pabOTATh B
KOJUICKTHBE M KOMaH/1e

Tema 4, Tema 9, Tema 12, Tema

13

TectupoBanue

VYeTHbli onpoc
MaremaTuueckuii
JTUKTaHT
MunuBuayanpHas
CaMOCTOSITeNIbHAS
pabota

IIpencraBnenue
pe3yIpTaToB
NpaKTHYECKuX padboT
3ammra TBOPYECKIX
pab6ot

3amura
WHAWBHATYATbHBIX
TIPOEKTOB
KonTtponsHas
Brinonxenue
9K3aMEHAIIHOHHBIX
3a/laHui

pabora

OK 05. OcymecTBmsiTh YCTHYI0O U IHCHMEHHYIO
KOMMYHUKAITAIO Ha rocy1apCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢ y4eTOM OCOOCHHOCTEH
COLIMANIBHOTO U KYIBTYPHOTO KOHTEKCTa

Tema 5, Tema 9

TectupoBanue
VYeTHBIN onpoc
Maremaruueckmit
JIIMKTaHT
NupuBuayanbHast
CaMOCTOSITEIIbHAS
pabora
IIpencraBnenue
pe3ynbTaToB
MPaKTUIECKHUX padoT
3ammra TBOPYECKHX
pador

3ammra
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WHWBHYaTbHBIX
TIPOEKTOB

KontponsHas  pabora
Brimonnenue
SK3aMEHAI[HOHHBIX
3aJaHUN

OK 07. CopgeficTBOBaTh COXpaHEHHIO OKpyxaromieil | Tema 5, Tema 9 TectupoBanue
cpensl, pecypcocOepekeHHI0, NMPUMEHSATh 3HAHUS 00 VYcTHBIH ompoc
WU3MEHEHHH  KJIMMaTa, IPUHLUIB  OepexXIMBOro Marematuueckuii

TIPOM3BOJICTBA, 3¢ dexTHBHO
Ype3BbIYaHBIX CHTYAIUIX

JICUCTBOBATH B JUKTaHT

WNupuBuayanbHast
CaMOCTOsTeNIbHAS
pabota

IIpencraBnenue
pe3yIbTaToB
NpaKTHYECKUX padboT
3amura TBOPYECKUX
pabot

3amura
HMHIUBHUyaIbHBIX
IIPOEKTOB

KonrponsHass ~ pabora
Brinonnenue
SK3aMEeHaIlMOHHBIX
3alaHui

Pe3ynbpTaThl nmpoMexyTouHOM arrectauud B Gopme AuddepeHunpoBaHHOTO
3a4eTa ONpPENENSIOTCS OLICHKAMU «OTIMYHO», «XOPOLIOY», «YIOBIETBOPUTEIBLHOM,

«HCYIOBJICTBOPUTCIILHO»

H BBICTABJIAIOTCA HAa OCHOBC IIKAaJIbI OLICHKH.

HIkajga oneHUBaAHUA

Kputepuu oueHmBaHna cpopmrMpOBaAHHOCTM NOKa3aTeneun
(MHAMKATOPOB AO0CTUXKEHMUA KOMMETEHLUA)

DopMa NPOMEKYTOYHOM aTTeCTAllUU — IK3aMEH

«OTIIMYHOY BricTaBiisieTcs B ciiydae, €clii 00yJaronuics JeMOHCTPUPYET 3HAHUS,
YMEHUS M HaBBIKM IO MPOBEPAEMBIM  KOMIETCHIUSAM
MPEUMYILECTBEHHO
Ha NOBBIIICHHOM YPOBHC.

«XOPOILIO BricraBnsercs B ciydae, eciau 00ydJaromuics IeMOHCTPHPYET 3HAHUS,
YMEHUST M HaBBIKM IO MPOBEPSAEMBIM  KOMIIETECHUIUSIM
MIPEUMYIIECTBEHHO Ha CPETHEM YPOBHE.

«YAOBJICTBOPUTEIILHOY BeIcTaBnsiercs B ciayyae, €CIM 3K3AMEHYEMBIH JEMOHCTPUPYET

3HAaHWS, YMEHHS W HAaBBIKM 110 TPOBEPSIEMBIM KOMIIETEHIIUSIM
PEUMYIIECTBEHHO Ha 0a30BOM YpOBHE.

«HCYAOBJICTBOUTCIBLHO»

BrictaBnsercs oOyJatomemycs,
HE TIPOJEMOHCTPHPOBABIIEMY 0a30BOTO YPOBHs C(HOPMHPOBAHHOCTH
XOTS OBl OHOMU

U3  TPEAYCMOTPEHHBIX  paboyedl  NporpamMMoil  JUCIHUILIMHBI
KOMIIETEHITHH.
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