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1. IACHOPT PABOYEM MMPOI'PAMMBI YYEBHOI'O IPEJIMETA
OVIIL.11. PU3UKA

1.1. O61acTh NPUMEHEHUsI MPOrPaMMBbl Y4eOHOT0 peaMeTa

PabGouast mporpamma y4eOHOro mnpeaMera SBISIETCS YacThIO OCBOCHUS
OIIOIT CIIO - IIICC3 B cootBerctBun ¢ ®I'OC COO u ®IoC CIIO mno
cnenuanbHocT  53.02.03 HMHCTpyMEHTaNbHOE MCHOJHHUTENBCTBO (MO BHAAM
HHCTPYMEHTOB).

Pabouast mporpamma y4yeOHOro MpeAMETa MOXKET OBIThb HCIIOJIb30BaHA B
oOmieoOpa3oBaTeTbHOM IHKJIE Y4YeOHOro IlaHa Ha 0a3e OCHOBHOTO OOIIETO
o0pa30BaHUs C MOJYYSCHUEM CPEIHETO 00IIero 00pa3oBaHusI.

1.2. Henu u 3aga4yu yueOHOTo mpeaMeTa — TpefOBaHUA K pe3yJbTaTaM
OCBOCHUSI y4eOHOr0 nmpeamMera

B pe3ynbrare ocBoeHHs y4eOHOTO NpeaMeTa 00ydarouiics JoIKeH

3HATh:

O poau U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOU KapTUHE
MHUpa, O CHCTEMOOOpa3yromeld poiau (QU3UKU B Pa3BUTUU E€CTECTBEHHBIX HayK,
TEXHUKH M COBPEMEHHBIX TEXHOJOTMH, O BKJIAJE POCCHUMCKUX U 3apyOerHBIX
YUYEHBIX-(PU3UKOB B pAa3BUTUE HAYKH; IOHUMaHUE (PUINYECKOM CYUIHOCTU
HAO0JII0JaeMBbIX SIBIIEHUN MUKpPOMHpA, MAaKpOMHpa U MeraMupa; NOHUMaHUE POJIU
ACTPOHOMHUH B MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa M JaNbHEHIIEM Hay4HO-
TEXHUYECKOM pa3BUTUH, pPOAM GU3UKKM B  (QOPMHUPOBAHUM Kpyrozopa u
(GYHKIIMOHAIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUsI TPaKTUUECKUX 3a]1a4;

dbuzudeckue sBieHus (MpoIecchl) U OOBACHATH UX HA OCHOBE M3YUYEHHBIX
3aKOHOB: PABHOMEPHOE W PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJIHOE TMAZ€HUE TEJ, JBUKEHUE MO OKPYXHOCTH, MHEPLIHS, B3aUMOJICUCTBHE
TeJ, KoyieOaTeIbHOE [IBI)KEHHME, PE30HAHC, BOJHOBOE JBIDKeHUE; nuddysus,
OpOYHOBCKOE JIBJKEHUE, CTPOCHHE KHUJIKOCTEH M TBEpPAbIX TeJ, H3MEHEHUE
o0ObeMa Tesl MpU HarpeBaHUU (OXJIAKIEHUHU), TEIUIOBOE PABHOBECHE, UCIApPEHHE,
KOHJIEHCAWs, TUIABJIICHUE, KPUCTAJUIM3aLNs, KUIIEHUE, BIIA)KHOCTh BO3/yXa, CBA3b
CpelHEe KMHETMYECKOW 3HEpPrHMHu TEIUIOBOIO JIBHMXKEHUS MOJIEKYJI C a0COIIOTHOM
TEMIIepaTypoi, MOBBIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPHITOM
COCYyHE, CBSI3b MEXIy IlapaMeTpaMH COCTOSIHMSI Tra3a B H30IpPOLECCax;
AIIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsi0B, HAarpEBaHUE MPOBOJHUKA C TOKOM,
B3aMMOJIEUCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs MHAYKLUS, 1€HCTBHE MarHUTHOTO
NoJisi HAa TMPOBOAHUK C TOKOM U JABWXKYIIMWACA 3apsijl, SJIEKTPOMArHUTHbIE
KOJIeOaHWsI W BOJHBI, MPSAMOJIMHEHHOE pACIpPOCTPAHEHHE CBETA, OTPAKEHUE,
npenomiieHue, MHTepdepeHuns, Tudpakius W MOJsIpU3alus CBeTa, AUCIEPCHUs
cBera; (orosnexktpuueckuit dPpdexkT, CBETOBOE JaBJICHHE, BO3HHUKHOBEHUE
JMHENYaTOro CHEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaAOaKTUBHOCTH;

OCHOBOIOJIArarmue  GU3NYEeCKUMHU  TMOHATUAMH U BEJIIMYMHAMHU,
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XapaKTCPU3yIOIUMHU (l)I/ISI/I‘{CCKI/Ie ITPpOLECChI (CBHS&HHBIMI/I C MCXaHHMYCCKUM
JABHXKXCHHUEM, BBaHMOHCﬁCTBHeM TCJI, MCXaHUYCCKHNMHU KOJIEOAHHSIMH U BOJIHAMM,
ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHA ImponcccaMu,

SJICKTPUICCKHUM u MAarduTHBIM IIOJIAAMHU, QJICKTPUICCKHUM TOKOM,
SJICKTPOMAIroHMTHBIMHA KOJICOAHMSIMH H BOJIHAMH, OIITHYCCKHUMHU ABJICHUAMMH,
KBAaHTOBBIMHU SBJICHHUSAMU, CTPOCHUCM aToMa )51 aTOMHOT O sapa,

PaIMOaKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIOJATaloOlMMU  aCTPOHOMUYECKUMU
MOHATUSIMYU, TO3BOJSIIONIMMH XapaKTepU30BaTh IPOLECCH, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CHCTEMAaX, B MEXTAJaKTUUECKON Cpesie; ABUKEHUE HEOSCHBIX
TEJ, BOIIOLIMIO 3Be3]1 U BceneHHoM;

BJIaJICHUE 3aKOHOMEPHOCTSMHU, 3aKOHAMHU M TEOPHUSIMHU (3aKOH BCEMHUPHOTO
tarorenus, [, II u IIl 3akonsl HbrOTOHA, 3aKOH COXpaHEHUST MEXaHUYECKOU
SHEPIUH, 3aKOH COXPAHEHUS WMMITYJIbCA, MPUHIUI CYNEPHO3ULINU CUJI, TPUHIUII
PABHONIPABHOCTH WHEPILMAIBHBIX CHUCTEM OTCYETA; MOJECKYJISPHO-KUHETUYECKYIO
TEOPUIO0 CTPOCHMS BEIIECTBA, TA30BbIE 3aKOHBI, MEPBBIA 3aKOH TEPMOJUHAMUKHU;
3aKOH COXPaHEHHUs AJIEKTPUYECKOro 3apsiga, 3akoH Kynona, 3akoH Owma s
y4JacTka 1emnu, 3akoH OMa I HOJIHOM JJIEKTPUYECKOM LienH, 3akoH J[xoyisa -
JleHua, 3aKOH 3IEKTPOMAarHUTHOM WHAYKIMHU, 3aKOH COXPAHEHHS SHEPrUH, 3aKOH
NPSIMOJIMHEWHOTO PACHPOCTPAHEHUSI CBETA, 3aKOH OTPaXEHUs CBETa, 3aKOH
MIPEJIOMJICHUSI CBETA; 3aKOH COXPAHCHUS SHEPTUM, 3aKOH COXPAHEHUS MMITYJIbCA,
3aKOH COXPaHEHUS AJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHUSI MacCOBOIO YHMCIIA,
nocTynatel bopa, 3aKOH PaJuoOaKTUBHOTO pacmaja); YBEPEHHOE HCIOJIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEH NpH aHalu3e (PU3NYECKUX SBICHUHN U TPOIECCOB

OCHOBHBIC METOJ[bl HAYYHOTO T[IO3HAHUS, HCIOJIB3YeMbIMU B (U3HKE:
MPOBOAUTHL MPsSMbIE M KOCBEHHBbIE H3MEpeHUs (U3UYECKUX BEIUYUH, BbIOWpas
ONTUMAJIbHBIA CTMOCO0 H3MEPEHHS W HCIOJb3ys HM3BECTHBIE METOJbI OIEHKH
MOTPEIIHOCTENH U3MEPEHUH, MPOBOIUTH UCCIIEAOBAaHNE 3aBUCUMOCTEN (PHU3UUECKUX
BEJIMUYMH C WCHOJb30BAHUEM TMPSAMBIX HM3MEPECHUH, OOBICHATH IOTYUYCHHbBIC
pe3ynbTaThl, HMCMHONB3Yysd (U3HMUECKHUE TEOPHH, 3aKOHBI M TIOHSATHUS, U JeNaTh
BBIBO/IbI; COOJIIOAATh MTpaBmiia 0€30MacHOTO TPY/ia MPU MPOBEICHUH UCCIEA0OBAHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTA U Y4eOHO-UCCIIEN0BATEIBCKON IS TEIIbHOCTH C
WCIIOJIB30BaHUEM ITU(MPOBBIX HU3MEPUTEIBHBIX YCTPOHCTB U J1aOOPaTOPHOTO
obopynoBaHusi; CHPOPMHUPOBAHHOCTh TPEACTABICHUNM O MeEToAaX IMOJYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHU;

yMeThb:

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHasi TOYKa, MHEPIMaIbHAsg CHCTEMa OTCUETa, WJICAIbHBIA ra3; MOJEIU
CTPOEHHUS Ta30B, KUIAKOCTEM W TBEPJIBIX TEJ, TOYECYHBIA DJIEKTPUUYECKUN 3apsl,
AJIepHasl MOJIeNIb aTOMa, HYKJIOHHasi MOJENb aTOMHOTO fJipa MpU pPEUICHUU
bu3nYecKux 3a1ay;

pemaTh pacyeTHbIe 3a7adud C SBHO 3aJaHHON (PU3WYECKON MOENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIMUIIBI; HA OCHOBE aHAIKM3a yCIOBUS 3aJja4u
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BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJMMBIE ISl €€ PEIIeHUs, MPOBOJAUTH PACUEThl U OLIEHUBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaueHUsl (PU3MUECKON BEIWYUHBI;, pellaTh KadyeCTBEHHbIE 3ajauH,
BBICTpanBasi JOTUYECKU HEIPOTUBOPEUYUBYIO LIETIOUKY PACCYKICHHUU C OIOPOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

MPUMEHATh TOJYYCHHBIE 3HAHMS JUIsl OOBSICHEHUS YCIOBUH MPOTEKAHUS
buznyecKux SIBICHUNA B MPHUPOAE U JUIsl MPUHATHS NPAKTHUECKUX PELICHUHN B
NOBCEIHEBHOM JKM3HM i1 oOecnedyeHus O€30MacHOCTH IpU OOpalleHuu C
OBITOBBIMU IPUOOpPAMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 37J0POBbS U
COONIIOICHHUS HOPM  3KOJIOTMYECKOTO TIOBEIECHUS B OKpYXKAWOIIEH Cpere;
NOHMMaHHE HEOOXOUMOCTU IPUMEHEHUS JOCTHKEHUN (PU3UKU M TEXHOJIOTUH ISt
PalMOHAIBHOTO IPUPOIOIIOIb30BaHMS;

(GopMupOBaTh COOCTBEHHYIO MO3MIMH IO OTHOIIEHUIO K (U3NYECKOU
uH(popMauu, MOJYy4YaeMOM M3 pPa3HbIX HCTOYHHUKOB, YMEHUN HCIOJIb30BaTh
HU(POBbIE TEXHOJOTHHM JUIsI TOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALHH U
IPEACTABICHNS YYEOHOW M HAyYHO-TIOMYJSIPHOW MH(OpMaALUU; pa3BUTHE YMEHUN
KPUTUYECKOI0 aHaJIN3a MoJly4yaeMoil HHPOopMaluu;

paboTarb B TIpYyIIE C BBINOJHEHUEM PAa3IUYHbIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATh pPAaOOTy TPYNIbl, PALMOHAIBHO PACHpPENENsATh JEATEIbHOCTh B
HECTAHAPTHBIX CUTYalHsIX, I€KBATHO OLICHUBATH BKJIAJ KaKJIOI0 U3 YYACTHUKOB
IpyNIbl B peLIEHUE paccMaTpUBaeMOil MpoOIeMBbl.

1.3. KosinuecTBO 4YacoB HA OCBOEHHE MPOTrPaMMbl Y4eOHOT0 MpeIMeTa:

BCero — 32 yaca, B TOM YHCJIE:

MaKCUMaJbHOU yueOHON Harpy3ku oOydaromuxcs — 32 yaca, BKIoYast:
00s3aTeNIbHONM ayIUTOPHON yueOHOW Harpy3ku oOywaromuxcsi — 20 dacos,
CaMOCTOATENLHOM paboThI CTyieHTa -12 yacos.



2. PE3YJIBTATBI OCBOEHMUMS y4yeOHOro npeaMera
pe3yIbTaTOM OCBOCHHS pabouell mporpaMMbl y4eOHOTO MpeaMeTa SBISETCS
OBJIaJicHUE OOy4YalolMMCSl BHUIOM JIEATCIIbHOCTH, B TOM YHCII€ 3HAHUSMH U
yMeHusaMu B cootBeTcTBUU ¢ PI'OC COO U ®I'OC CIIO 1o crenuaibHOCTH.

HaumeHnoBaHue pe3ysibTaTa 00yueHHsl

3HaTh Ymerh
0 posid U MecTe (PU3MKH U aCTPOHOMHH B YUUTBIBATH ~ TPAHUIBI  [TPUMEHCHHS
COBPEMCHHOW HAay4YHOW KapTHHE MHpPA, O | H3YYCHHBIX bu3nvecKux MOJIeIIeH:
CUCTEMOOOpa3yIomie poiu GU3NKH B Pa3BUTUU | MaTepUATbHAS TOYKa, WHEepIHUaTbHAS

€CTCCTBCHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTMM, O  BKJIaJ€  pPOCCUHCKUX U
3apyOeKHBIX YYEHBIX-(QU3UKOB B pa3BUTHE
HayKH; TIOHUMaHuWEe (U3HYECKOW CYyIIHOCTH
Ha0JII01aeMBIX ABJICHUI MHUKpPOMHMPA,
MakpoMMpa M Meramupa; IOHUMaHHE pPOJIHU
aCTPOHOMHMH B IIPAKTUYECKOW JIEATEIBHOCTH
YyeJloBeKa U JalbHEHIEM HayYyHO-TEXHHUYECKOM
pa3sBUTHH, ponu (u3ukn B (POPMHUPOBAHUU
Kpyrosopa " (QyHKIMOHAIBHOW T'PaMOTHOCTH
4eJI0OBEKA U1 PEIEHUS IPAKTUUECKUX 3aad;
¢usnveckue  sBIeHHA  (IPOIECCHI) U
OOBSICHATh UX HAa OCHOBE M3YyUEHHBIX 3aKOHOB:
paBHOMEpHOE u PaBHOYCKOPEHHOE
HpSMOJIMHEHHOE IBUXKEHHE, CBOOOJHOE Na/ileHUe

TCJI, ABHWXXCHUC TII0 OKPYXKXHOCTH, HWHECPLHA,
BSaHMOHCﬁCTBHe TCII, KoJieOaTeIIbHOE
ABVOKCHUC, PCE30HAHC, BOJIHOBOC IBHIXCHUC,

Tuddy3us, OpoyHOBCKOE IBHKEHHME, CTPOEHHUE
KHUJIKOCTEW W TBEPHABIX TeJ, U3MEHEHHE 00beMa
TeJI TpU HarpeBaHUM (OXJAKIEHUH), TEIJIOBOE

paBHOBecHE, HCIIapeHue, KOHIeHCAIlHs,
IUIaBJICHHE, KpUCTaJUIU3aus, KUTICHHE,
BIAXXHOCTh BO3/yXa, CBS3b cpenHen
KMHETUYECKOM SHEPrHM TEIJIOBOTO JIBHXKECHHS
MOJIEKYJI ¢  aOCOJIOTHOW  TeMIlepaTypoil,

IMOBBIIICHUEC NABJICHUS T'a3a IIPU €0 HAarp€BaHnuu
B 3aKpPBITOM COCYJEC, CBA3b MCKAY MMapaMETpaMu
COCTOSIHUA T'a3da B U30IPOLECCAX; SJICKTPU3AIHNA

TeJ, B3aUMOJICHCTBHE 3apsA0B, HarpeBaHue
IPOBOJAHMKA C  TOKOM,  B3alMMOJEHCTBHE
MarHuToOB,  JJIEKTPOMAarHuTHas  HMHIYKIUS,

JEeHCTBHE MarHMTHOI'O IIOJIS Ha IMPOBOAHUK C

TOKOM n HBHX(YMHﬁCﬂ 3apAan,
JNIEKTPOMArHUTHBIE  KOJICOAHWST W BOJIHBI,
IPSIMOJIMHEIHOE ~ paclpoCcTpaHEHWE  CBETa,
OTpaXeHWe, TpeIOMJICHUe, WHTep(hepeHus,

nudpakius W TOJISIpU3aIis CBETa, AUCTIEPCHS
cBeTa; (OTORNEKTpUUYECKH 3 EeKT, CBETOBOE
JaBJICHHC, BO3HHMKHOBCHUEC JIMHEHYIATOTO
CIEeKTpa aToMa BOJIOPOJIA, €CTECTBEHHAs M

CHUCTEMa OTCYETa, WACANBHBIM ra3; MOJENN
CTPOEHMS Ta30B, )KMJKOCTEN U TBEPABIX TEJ,
TOYCYHBINA DJICKTPUYECKUN 3apsl, sALepHas
MOJIEJNIb aTOMa, HyKJIOHHAsl MOJIEJIb @aTOMHOTO
SJIpa IpU PEeLIeHUU PU3UUECKUX 3a]1a4;

pelmaTs pacyeTHble 3a7auyd C SIBHO
3aJaHHOHN (PU3MUECKON MOJIENbI0, HUCIIOJb3YS
¢usznyeckne 3aKOHBI ¥ TPUHIMIB, Ha
OCHOBE aHalM3a YCJIOBHUS 3a7aydl BbIOMpATh
(U3NYECKYI0 MOJICINb, BBIIENATH (pru3nyecKue
BEJIMYMHBI U (HOPMYJIBI, HEOOXOIUMBIE JUIS
€€  peLIeHHs, MPOBOJUTH pacueTbl U
OLICHUBATh pEabHOCTD IIOJIy4YE€HHOTO
3HaueHus (PU3MYECKON BEJIMYUHBI, peIIaTh
KayeCTBCHHbIE 3aJa4H, BBICTpauBas
JOTUYECKH  HEIPOTUBOPEUYUBYIO  LIETIOUKY
pacCy’XKJI€HHH C OIOpOM Ha M3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (uU3MUecKHe
SIBJICHUS;

NPUMEHSTh TOJyYEHHbIE 3HAHUS JUIs
00BSICHEHUS yCIIOBUI IIPOTEKAHUs
(¢u3nuecKkux SBIEHUN B NpUpoIe U AJA
IOPUHATHS ~ NPAKTUYECKUX  pEUICHWM B
MOBCEIHEBHOM JKM3HM U1 0OecredeHus
0€30MaCHOCTH MPU OOpAIIEHUU C OBITOBBIMU
npudoOpaMu ¥ TEXHUYECKUMU YCTPOIICTBaMH,
COXpaHEHHMs 3[I0POBbsS U COOJIOACHUS HOPM
9KOJIOTMUYECKOT0 MOBEACHUS B OKpYXKarollen

cpene; IIOHUMaHHE HE00X0IMMOCTH
MPUMEHEHUsI  JTOCTWKEHUN  QU3UKH U
TEXHOJIOTUH JUIS palOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

¢dopmHpoBaTh COOCTBEHHYIO MO3MLIUU
110 OTHOILEHUIO K pU3NYECKON HHPOpMAIIIH,

[IOJIy4aeMOM U3  PasHbIX  MCTOYHUKOB,
yMEHUN HCII0JIb30BaTh uppoBbIe
TEXHOJIOTUH JUTSt IIOMCKA,
CTPYKTYpUPOBAHUS,  HMHTEPIpPETAllUA U
NpeACTaBIeHUs  y4eOHOH M HayyHO-
MTONYJIAPHON uHbOopMaIuy; pa3BuTHE

YMCHHf/'I KPUTHYCCKOT'O aHAJIN3a HOJ'Iy‘IElCMOfI




HCKYCCTBEHHAs paJMOAKTUBHOCTH;

OCHOBOIIOJIAraroIue ¢buznyeckuMu
HNOHATUSIMU U BEJIMYMHAMM, XapaKTepU3YIOLUMU
¢usnyeckue  mpouecchl  (CB3aHHBIMH €
MEXAHUYECKUM JIBUKEHUEM, B3aMMOJEHCTBHEM
TeJI, MEXaHUYECKUMH KOJICOaHUSMH U BOJIHAMU;
aTOMHO-MOJIEKYJISIDHBIM CTPOCHHMEM BEIIIECTBA,
TEIUIOBBIMM  IIPOLIECCAMU;  DIEKTPUYECKUM U
MarHUTHBIM TIOJISIMM, DJIEKTPUYECKHM TOKOM,
3JIEKTPOMArHUTHBIMU KOJICOAHUSMHM M BOJIHAMU;
ONTUYECKUMU SBJICHUSIMU; KBaHTOBBIMU
ABJICHUSIMU, CTPOCHHEM aTOMa M aTOMHOTIO s/1pa,
paz0aKTUBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIAarat0 MU aCTPOHOMUYECKUMU
HNOHSTUSIMH, TO3BOJISIOUIMMH XapaKTepU30BaTh
IIPOLECCHI, IIPOUCXOJAIIME Ha 3Be3laX, B
3BE3JHBIX CUCTEMAaX, B MEXKIaJIaKTHYECKOI
cpele; JABM)KEHHE HEOECHBIX TeJ, 3BOJIOLHUIO
3Be3 U Beenennoii;

BJIAJICHUE 3aKOHOMEPHOCTAMM, 3aKOHAMU U
TEOpHAMU (3aKOH BCEMHUPHOTO TsAroTeHwus, I, I u
III 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS
MEXAHUYECKOM DJHEpPruu, 3aKOH COXpaHEHUS
UMIYJbCa, MPUHLUUI  CYNEPHO3ULMHU  CHUJI,
IPUHLKII ~ PABHOIPABHOCTM  MHEPLUAIBbHBIX
CHUCTEM OTCUYETa; MOJIEKYJSIPHO-KMHETHYECKYIO
TEOPUI0 CTPOECHMS BEILIECTBA, I'a30BbIE 3aKOHBI,
NEepBbI  3aKOH  TEPMOJMHAMHUKH;  3aKOH
COXPAaHEHHs JJIEKTPUYECKOrO 3apsna, 3aKoH
Kynona, 3akon Oma s ydacTka LIETIH, 3aKOH
Oma 11 MOJNHOM 2JEKTPUYECKON LIENH, 3aKOH
[xoyns - JleHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIHMH, 3aKOH COXPAHEHMs JHEPIuH, 3aKOH
IPSMOJIMHEMHOTO ~ PacnpoCTpaHEHUs  CBETa,
3aKOH OTPaXCHWsS CBETa, 3aKOH IPEJIOMIICHUS
CBETA; 3aKOH COXPAaHEHUs DSHEPrUH, 3aKOH
COXpPAaHEHHsS MMIIYJbCa, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsfa, 3aKOH COXPAHECHMS
MaccoBOIO 4YHCIJIa, MOCTyjdarsl bopa, 3akoH
PaIMOAKTUBHOTO pacnaza); yBEpEHHOE
UCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEN
IpU aHaIu3e PU3NYECKUX SBJICHUHN U MPOLIECCOB

OCHOBHBIE METOJIbl HAy4YHOI'O IIO3HAHMS,
UCIOJIb3YEMBIMU B (DPM3HKE: MPOBOAUTH MPSMBbIE
U KOCBEHHBIE M3MEPEHUs] (PU3UUYECKUX BEITHUHNH,
BbIOMpasi ONTUMAaIbHBIA CHOCOO H3MEpeHUs M

UCIIONIb3YSl ~ M3BECTHBIE  METOABI  OLEHKU
MIOTPENTHOCTEN W3MEPEHU, MIPOBOJUTH
UCCIICIOBAaHUE  3aBHUCUMOCTEH  (U3NYECKUX
BEIIMYUH c HCITOJIb30BaHUEM MIPSAMBIX
U3MEPEHUH, OOBSICHATH IIOJIyYCHHBIE

pPe3yJIbTaThl, MCMONb3Yysl (U3HUYECKHE TEOpHUH,

nH(pOpMaIHH;

paboTaTh B TPYIIE C BBITOJHEHUEM Pa3IHYHBIX
COIMANIbHBIX ~ pOJICH, IUIaHUPOBaTh  padoTy
TPYIIIbL, panroOHANTEHO pacrpenensTh
JeSITETBHOCT, B HECTAHNIAPTHBIX  CUTYAIHSIX,
aJICKBaTHO OLCHUBATh BKJIAA KaXIOrO U3
Y4YaCTHHKOB TPYIIIBI B pelieHue
paccMaTpUBacMOM MPOOIEMBI.
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3aKOHBI u IIOHATHA, n ACJIaTh BBIBOJbI;
coOmoiaTh MpaBuiIa 0O€30MacHOro Tpyla MpU
MPOBEJICHUH UCCIICJIOBAHUN B paMKaX y4eOHOTO
9KCHEpUMEHTa M  y4eOHO-HCCIeI0BATENbCKON
JESITeIbHOCTH C HCIHOJIb30BAHUEM LHU(PPOBBIX
U3MEPUTENIbHBIX YCTPOWCTB M J1a00OpaTOpHOro
000pyAOBaHNUS; c(OPMHPOBAHHOCTH
NpPEJCTaBICHUH O METOJIaX MOIy4YEeHUs HayUHBIX
ACTPOHOMUYECKUX 3HAHUI




3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

3.1. Temaruveckuii miian yueonoro npegmera OYIL.11. PU3UKA

OOBeM BpeMeHH, OTBEICHHBIN Ha OCBOECHHE YUEOHOTO MpeaMeTa

OOs3aTenbHas ayAUTOpHAs yueOHast

CamocrosrenbHas paboTta

o0y4aromuxcs
Harpys3ka oOy4aromuxcs
00yJaronmxcst
Konawr Bcero,
N HaumenoBanue pasnenos, Tem B T.4.
KOMIICTECHIIMI 4acoB 1a6OPATOPHEIS B T.4. B T.4.
KypcoBast KypcoBasi
Bcero, paboThI U yp Bcero, yp
pabora pabora
4acoB MIPAKTUICCKHEC 4acoB
(npoexr), (mpoexT),
3aHATHS,
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Beenenue 1 1 - - -- -
Paznen 1. MexaHnuka 4 2 - - 2 -
Paznen 2. OcHOBBI MOJIEKYJISIpHON (pU3UKHU 6 4 - - 2 -
Paznen 3. DnekTpoJMHaMuKa 5 4 - - 1 -
Paznen 4. Konebanus 1 BOJHBI 4 2 - - 2 -
Pazpmen 5. OnTuka 4 2 - - 2 -
Paznen 6. DnemMeHThI KBaHTOBOW (DU3UKHU 4 3 - - 1 -
Paznen 7. DBomtonus Beenennoi 5 3 - - 2 -
[TpoMexxyTouHast aTTeCTaIys: 3a4€T C OLIEHKOU - - - - - -
Bcero gacos: 32 20 - - 12 -
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3.2. Coaep:xanue o0yuenusi mo yueonomy npeamery OVIL.11. ®U3UKA

HaunmeHoBaHue Copepxxanue yueOHOro MmaTepuaJia, 1a0opaTopHbie M NpaKTHYecKHe padoThl, O0bem yacoB
pa3/ieioB M TeM CamocrosiTesibHAsi padoTa 00y4aImuxcs 00y4aonuxcs
1 2 3
Brenenue Copneprxkanue yueOHOro maTepuasa 1
®usnka kak Hayka. OcHOBHbIE (hru3nyeckue MoHATus. EcTecTBeHHOHAYYHBIN METO]I TIO3HAHUS.
[Tponecc no3Hanus npupoasl MojenupoBanue (pU3NYECKUX sIBIEHUH 1 nipouieccoB. duznueckue
3aKoHbI. [loHsATHE O (PU3HUYECKOI KapTHHE MUDA.
Pasznen 1 Mexannka 4
Tema 1.1 CopepxaHue yueOHOro Marepuana
Kunemaruka Mexanuka kak paszen ¢pusuku. Mexanndeckoe apmxeHue. CBoboaHoe naaenue. PaBHomepHoe
IIPSIMOJIMHEMHOE JBUKEHUE. PaBHOIIEpEMEHHOE IPSIMOJIMHEWHOE JBIKEHUE. J[BI)KEHUE Tela, 1
OpOILICHHOTO MO/ YIJIOM K TOPU30HTY. JIBH)KEHHE IO OKPYKHOCTH.
Tema 1.2 Copneprxkanue y4eOHOro Matepuana
3aKkoHbl MexaHuKi | Mcaak HpioToH — BbIgatomuiicst y4aeHbiii. [lepoiit 3akon Herotoua. [ToHsTHS: chita, Macca, UMITYJIbC.
Herorona Bropoii 3akon Herorona. OcHOBHOM 3aKOH KJlacCHUECKOM AuHaMUKH. Tperuit 3akoH HproToHa. 3akoH 1
BCEMUPHOTro TAroreHus. I pasurannonHoe nose. Cua tsokectd. Bec. Cuibl B MEXaHUKeE.
CamocTtosTenbpHas pabota o0yyaroumxcs
1. CoctaBuTh npe3eHTaluIo no TeMe «3akoHbl HproToHa» 2
Pasnen 2 OcHOBBI MOJIEKYJISIPHON (PM3MKH M TePMOANHAMUKH 6
Tema 2.1 ConeprkaHue yueOHOro MaTepuaia
OcHOBEI OcnoBuble nosnoxennss MKT. Pazmeps! u macca yactui. bpoynosckoe asrkenue. Auddyszus. Cums
MOJIEKYJISIPHO- Y DHEPI'Hsl MEKMOJIEKYJISIPHOTO B3auMoiecTBUsA. CKOPOCTH ABMXKEHUS MOJIEKYJT U UX U3MEpPEHUE. 9
KUHETHYECKON OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOM TEOpUHU ra3oB. Temmeparypa, €€ U3MEpEHUE.
TEOpuHU ["a3oBble 3aKOHBI. AOCOIIOTHBINA HYJIb TEMIIEpATyphl. Y paBHEHHE COCTOSIHUS HI€aJIbHOTO ras3a.
Tema 2.2 Copneprkanue yueOHOro MaTepuasa
OcHOBBI OcHOBHBIE TIOHATHS U ONIPENETICHUS TEPMOIMHAMUKNA. BHYTpeHH:s sHEprust cucteMbl. BHyTpeHHsA
TEPMOJUHAMHMKH | SHEPrUs ujaeaabHoro raza. Pabora u temnora kak (opMbl mepeadu SHEpruu. TemioeMKOCTb. 1
VYpaBHenue terioBoro 6ananca. [lepsoe Hayano TepmoanHaMuKu. TeroBsle MauHbL. Bropoe
Hayajo TepMoArMHaMuKu. TepMoauHaMuuecKast IKajga TeMIeparyp. Xo0JI0AWIbHbIe MalINHbL.
Tema 2.3 ConeprkaHue yueOHOro MaTepuaia
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ArperarHble
COCTOSIHUS BEILECTBA

Hcnapenne u koHaeHcanus. HaceleHHbli nap u ero cBoiictBa. OTHOCUTENbHAS BIIAXKHOCTh BO3TyXa.
[TpuGops! 11 onpeaeneHust BIaxXHOCTH Bo3ayxa. Kunenue. 3aBUCUMOCTb TeMIIEpATypbl KUIIEHUS OT

u (a3oBbIe JlaBJieHUs. XapaKTepUCTUKaA KUJIKOT0 COCTOSIHUA BelecTsa. bikauii nopsaaok. [loBepxnoctHoe

IEPEXOoabl

HaTspkeHue. CMmaunBanue. Kanumisipuele siBineHus. XapakTepUCTHKA TBEPIOTO COCTOSHUSI BEILIECTBA.
Kpucrannmaeckne u amop(dHbIE Tema.

CamocTtosTenbHas pabota o0yyaronuxcs

Hanucate pedepar «Benukue yuensie-pusuku Poccumy»

Pa3gen 3 DiiekTpoAUHAMHKA

Tema 3.1 CopepxaHue yueOHOro Marepuaa
DnexTpuyeckoe DNEeKTpUUECKHE 3apsbl. DIEMEHTAPHBIN ANEKTPUUECKUH 3apsil. 3aKOH COXpaHEeHHs 3apsiia. 3aKOH
noie Kynona. Dnexrpudeckoe nosue. HanpsokeHHOCTD diekTpudeckoro noiis. [Ipuniun cyneprno3uimmn

nosnieit. [[poBoTHUKM B 37EKTpUUYECKOM Mosie. JAU3IeKTPUKHU B dNeKTpudeckoM mnone. [lonspusanus
nuaneKTpuKoB. [loTeniman. Pa3HoCTh MOTEHIIMATIOB. DKBUINOTEHIIMAIbHBIE TOBEPXHOCTH. CBS3b
MEX]y HAMPSKEHHOCTHIO U PA3HOCTHIO MOTEHINAIOB SJIEKTPUUECKOTO MOJIA. DIEKTPOEMKOCTb.
Konpaencaropsl.

Tema 3.2 Copneprxkanue y4eOHOro Matepuana

3aKOHBI YcnoBus, He0OXOAUMBIE JIJTsI BOSHUKHOBEHUS U MOAIEPKaHuUs dJIEKTpHUecKoro Toka. CuiaToka.

IIOCTOSHHOI'O TOKa

DnekTpuueckoe conporusieHue. 3akoH OMa s yuactka nenu. [lapannenbHoe U mocie1oBaTebHOe
COeIMHEHUE MPOBOIHUKOB. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKa. TemoBoe aelicTBre TOKa 3aKOH
Jxoyns—Jlenna. DneKTpoABIKYIIAsl CHjla MCTOYHHMKA ToKa. 3aKkoH OMa J1sl TOJTHOM TeTH

Tema 3.3

CopepxaHue yueOHOro MaTepuana

DNEeKTPUYECKHUI TOK
B Pa3IMYHBIX Cpeaax

DJNEeKTpUYECKUIl TOK B MeTaJIaX, B 2JEKTPOJIUTAX, ra3aX, B BAKyyMe. DIEKTPOJIN3. 3aKOH JIEKTPOIIM3a
®apanes. Buabl razoBbix paspsnos. TepmoanexkTponHas smuccus. [1nazma. DiekTpudeckuil ToK B
nosynpoBoiHuKax. CoOcTBEHHAs U MpUMeCHast mpoBoauMocTu. P-n nepexon. [lomynpoBogHUKOBbIE
npubopsl. [IpuMeHeHre noJaynpoBOIHUKOB

Tema 3.4

Conepxanue yueOHOro MaTeprasia

MaruurtHoe nose

BekTop nHIyKInM MarHuTHOro nosist. Bzanmoneincreue TokoB. Cuita Amniepa. [Ipumenenue cuisl
AmMrniepa. MarHuTHBIN NOTOK. [{eficTBME MarHUTHOTO NOJIs Ha ABMKYIIMiics 3apsaa. Cuia JlopeHna.
IIpumenenune cunsl JIopeHna. MarauTtHele cBoiicTBa BeniecTBa. COHEUHAst aKTUBHOCTD U €€ BIUSHUE
Ha 3emit0. MaruutHsle Oypu

Tema 3.5

CopepxaHue yaeOHOro MaTepuana
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DNeKTpOMarHuTHas
WHTYKIUS

SIBneHune ANeKTPOMArHUTHOM UHAYKIMU. 3aKOH 3JIeKTpOMaruuTHo uuaykuuu. [pasumno Jlenna.
Buxpeoe anexrpuueckoe nosie. IJIC UHAYKIMK B IBHKYIIUXCS TPOBOAHUKAX. SIBIIeHHE
CaMOUHAYKIMU. MHIYKTUBHOCTh. DHEPIHUsl MATHUTHOTO MOJISl TOKA. DJIEKTPOMArHUTHOE T0JIE

CamocrosiTenpHas paboTa 00yJaromuxcs

CoCTaBUTh MPE3EHTALNIO IO TeMe «3aKoHbI (PU3UKH B MOeH mpodeccun 1
Pasnen 4 KosieGaHusi M BOJIHBI 4
Tema 4.1 Copepxanne yaeOHOro Marepuaa
Mexanunueckue ["apmonmnueckue konedanus. CBoOOAHbIE MeXxaHnUecKkue kojebanus. [IpeBpalienue sHepruu npu
xonebanus K0JIeOaTeTbHOM JIBMKCHNU. MaTeMaTH4ecKuii MasTHUK. [IpyKnHHBINH MasTHUK. BeIHyKIeHHBIC 1
MexaHuueckue koaebanus. Pezonanc. Ilonepeunslie u mpo10jbHbIE BOJIHBI. XapAKTEPUCTUKU BOJIHBI.
3BYKOBbIE BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHUE
Tema 4.2 CopepxaHue yueOHOro Marepuaa
OnexkrpomarauTHble | CBOGOIHBIC SIEKTPOMArHUTHBIE Kostebanust. [IpeBpalieHne sHeprun B KoJaeOaTenbHOM KOHTYPE.
Koj1e0aHus U BOJHBI | [lepro/ CBOOOHBIX dJIEKTPHUECKHX Kojiebanuit. @opmyina Tomcona. 3aTyxaromue
3JIEKTPOMAarHuTHBIE KojeOaHus. BoiHyk1eHHbIe 21eKTpudeckue kojaedanus. [lepeMeHHbli TOK. 1
Pe3onanc B anextpuyeckoit nenu. ['eneparop nepeMeHHOTo ToKa. TpaHchopMaTopsl.
OeKTpOMarHuTHbIE BOJHBI. CBOWCTBA 3J€KTPOMAarHUTHBIX BOJIH. OTKPBITHIN KoseOaTeabHbIi KOHTYD.
Onpitel I'. T'epua. M306petenue paauo A.C. TTonossiM. [loHATHE 0 pagHOCBS3H.
CamocrosTenbHas pabota o0ydaromuxcs
CocraBuTh npe3eHTanuio no reme « BoaHoBas npupoaa 3Byka» 2
Pa3zgen S OnTtuka 4
Tema 5.1 ConeprkaHue yueOHOro MaTepuaia
Ipupona ceta ToueunsIil ©cTOUHUK cBeTa. CKOPOCTh paclpoCTpaHEHMsI CBETA. 3aKOHBI OTPAKEHUS U PETOMIICHUS
ceta. [Ipunnun I'olirenca. ConHeunsle U TyHHBIE 3aTMeHus. [loaHOoe oTpakeHue. JINH3bL.
[Toctpoenne nzoOpakeHus B MMH3ax. PopMysia TOHKOHM JUH3BL. YBeIUUeHHe JUH3bL. [71a3 Kak 1
ontuyeckas cuctema. Ontudeckue npudbopsl. Teneckonsl
Tema 5.2 Copeprkanne yaeOHOro MaTepuana
Bonnossle cBoiicTBa | MHTepdepenius ceera. KorepeHTHOCTh CBETOBBIX Jiydeil. IHTephepeHIrs B TOHKUX IICHKAX.
CBeTa Konbua Hetotona. Mcnionb3oBanue nutepepeHiny B Hayke U TexHuke. Judpakuus ceera.
Judpakumonnas pemerka. [lonspusanus nonepeunsix BosH. [lonspuzanus ceta. [Tonspousl. 1

Hucnepcus ceeta. Bunpl usnydyennii. Bunel cnexktpoB. CriekTpbl ucnyckanusi. CeKkTpbl HOTJIOICHHUS.
CrniextpanbHblii ananu3. CrieKTpajbHbIe KJIAcChl 3B€3/. YIbTpa(HoieToBoe U HH(PpaKpacHOe
n3iydeHusi. Pentrenosckue ayuu. Mx nmpupona u corictsa. [lIkana 31€KTpOMarHUTHBIX W3JIY4EHUI
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Tema 5.3
CroenuanbHas
TEeOpUst
OTHOCHUTEJIBHOCTH

Conepxanue yueOHOro MaTepraia

JIBu>keHHne co CKOpOCThIO cBeTa. [locTynarsl TEOPUU OTHOCUTEIBLHOCTH U CJECACTBUSL U3 HUX.
WMHBapuaHTHOCTh MOAYJISl CKOPOCTH CBETA B BaKyyMme. DHeprus mokos. CBsi3b MacChl M SHEPTUU
CcBOOOIHON YaCTHUIIEL.

CamocTosTenbHas paboTa o0ydaronmxcs 00y4aromuxcs

Hanucatsb pedepar no reme «Ontuyeckue siBICHUS B IPUPOJE U UCKYCCTBE» 2
Pa3zges 6 JiieMeHTbl KBAHTOBOW QU3NKHU 4
Tewma 6.1 CopepxaHne yaeOHOro Marepuaa
KBanroBas ontuka | KeantoBas rumnore3a [lnanka. TemoBoe nsinyuenune. KopmyckysipHO-BOIHOBOM Ayanin3M. POTOHBI.
['unoresa ne bpoiins o BOJHOBBIX CBOMCTBAX YacTHL. JlaBiieHue cBeTa. XMMHUECKOE JIEHCTBHE CBETA. 1
Omnpritel [1.H. JIe6enea u H.W. BaBuiosa. @oroaddexr. YpaBuenue DitHmreriHa aist hoTodddekra.
Tema 6.2 Cojnepkanne y4eOHOro Marepuana
®du3nka aToma u Pa3Buture B3rJI/10B Ha CTPOEHHUE BellecTBa. Mozenu CTpoeHusl aTOMHOTO siipa. SlnepHas Mojenb
aTOMHOTO sifjpa atoma. OmnbITel 3. Pezepdopaa. Mozens aroma Bogopoaa no H. bopy. KBanTossie noctynarter bopa.
Jlazeppl. PaninoakTMBHOCTB. 3aKOH paJuOaKTUBHOIO pacnaga. PannoakTUBHbIE NPEBpPALLECHUS.
Crioco0Ob1 HAOMIOIEHHSI U PETUCTPAIMH 3apsHKEHHBIX yacThil. CTpoeHre aTOMHOTO sifpa. SnepHas 2
DHEPreTHKa. DHEPreTUYECKUI BBIXOJ SAEPHBIX peakuuil.MIcKyccTBEeHHas pajilOaKTUBHOCTD.
[enenue TsokensIx Anep. YmpasiseMas LenHas peakuus. SnepHsiid peakrop. TepMmosaepHsii
CUHTE3. JHeprus 3Be3. [lomyuenne paaroakTUBHBIX M30TONOB M UX IPUMEHEHUE. buonornueckoe
JefCTBUE PaJUOAKTUBHBIX M3ITYyYEHHH. DiIeMEHTapHbI€ YaCTUIIbI.
CamocTrosTenbHas pabota o0yyaronmxcs
CocTaBuTh npe3eHranuio no reMe «Bkiaaa poccuiCKUX YUEHBIX B pa3BUTHE SAEPHON SHEPTeTUKI» 1
Pasnen 7 IBosonus Beesiennoi 5
Tema 7.1 Coneprxkanue yueOHOro MaTepuasa
Crpoenue ConneuHas cucTeMa: IUIAHETHI U MaJible Tena, cucreMa 3emis—JlyHa.
Conneynon 1
CUCTEMBI
Tema 7.2 Coneprxanue yueOHOro MaTepuasa
OBosronus Crpoenue u 3Bomonus Conuna u 38€371. Kitaccuduxanus 38€31. 3BE3/1bI 1 UCTOUYHUKH UX SHEPTHH. 9
Bceenennoii ["anaktuka. COBpeMEHHBIE PEACTABIEHUS O CTPOSHUU U 3BONIIOLMH BeenenHoi
CamocTosTenbHas pabota o0yyaronmxcs
CocraBuTh npe3eHranuio no reme «Poccuiickas KOCMOHaBTHKa 2
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HpOMe)KYTOLIHaﬂ arrecranus: 3a4eT C OI_ICHKOI\/'I

BCEI'O:
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4. YCJIOBUS PEAJIM3ALINU ITPOI'PAMMBI YYEBHOI'O IPEJMETA

4.1. TpeOoBaHMS K MATEPHUATIbHO-TEXHUYECKOMY O0ecreyeHuIo

Peanuzauus mnporpammbl y4eOHOro mnpeaMera MNpPEeaIoyiaraeT Haludue
y4eOHOT0 KJIacca €CTECTBEHHOHAYYHBIX THUCHUTUIHH.

[TonroroBka BHEayIUTOPHOW pabOTHI JOKHA OOECHEUMBATHCA JOCTYIIOM
KaXXI0ro odyuaromierocsi k 6a3am JaHHbIX ¥ OuOamoreynsiM Gougam. Bo Bpems
CaMOCTOATENLHON MOATOTOBKU, OOydYaloIIMecs: JOJDKHBI OBbITh 00ecreyueHbl
JOCTYHOM K ceTd IHTEpHET.

TexHu4eckue cpeacTsa 00y4eHus :

Kommiekr Tabnui 1mo MeXaHuke, TEpPMOJUHAMUKE, 3JIEKTPOJUHAMUKE,
ONTUKE M KBAHTOBOM (U3UKE, OJJICKTPOHHBIE TOCOOMS IO MEXaHHKE,
TEPMOJMHAMUKE, DJIEKTPOJUHAMHUKE, OINTUKE M KBAaHTOBOM (uU3MKE, KapTa
3B€3JHOT0 He0a, KOMIUIEKThl pa3JaTOYHOIO JMJAKTUYECKOr0 Marepuaia 10
busuke.

4.2. OOmme TpeOdOBaHMS K OpPraHu3anuum  o0pa3oBaTeJbHOI
eI TeJIbHOCTH

OcBoeHue oOyyaromuMucad y4eOHOro mpeAMeTa MOXKET NPOXOJUTh B
YCIOBUSX CO3/IaHHOM oOOpa3oBaTeNbHOM Cpeabl Kak B 00pa3oBaTelIbHOM
OopraHu3anuy (yUpexaeHun), TaK U B OPraHU3alusax, COOTBETCTBYIOMIMX MPOPUITIO
y4eOHOTro MpeIMeTa.

OpernojaBaHue y4eOHOro MpeAMeTa JIOJDKHO HOCUTh IMPAKTUYECKYIO
HaIIPaBJIEHHOCTb.

Texymmii ¥ TPOMEXYTOUHBI KOHTPOJb OOY4YEHHUS CKJIQJbIBACTCS U3
CJIEIyIOIIUX KOMIIOHEHTOB:

TeKYIIUH KOHTPOJIb: OINpOC OOYyYaroUIMXCs Ha 3aHATUSAX, MPOBEICHHE
TECTUPOBAHUS, pEIIEHUWE 3aJay OoOydYarollMMHUCA B TpoOLlecCe MPOBEIACHUS
MPAKTUYECKUX 3aHATUN U T.1.;

MPOMEKYTOYHBIA KOHTPOJIb: 3a4€T C OLCHKOM.

4.3. KaapoBoe obecnieueHne 00pa3oBaTeibHOM 1eATEJILHOCTH

TpebGoBanus k kBadU(pUKAIMKN MEJATOTHYECKUX KaIpPOB, OCYIIECTBIISIFOITUX
peanuzaruio OITOIT CITO — ITICC3 no cnenuanbHOCTH A0MKHA 00€CIeUnBaThCA
Mearorn4eCKuMHU KaJpamu, MMEIOUTUMHU BBICIIICE oOpa3oBaHue,
COOTBETCTBYIOLIIEE poduIIIo IpenoaaBacMoun JUCLUIUINHBL. Hons
npenojaBaTtesieil, UMEIOIIUX BBICIIEE 00pa30BaHKE, TOJKHA COCTABIISAThL HE MEHEe
95 mpomeHToB B OOIlIEM 4YHCIE MperojaBareiiei, o0ecrneunBaromumx
o0pa3oBaTeIbHBIN MPOIECC MO JAHHOW OCHOBHOM 00pa30oBaTeIbHON MporpaMmMme.

OmnbIT NESTEIIbHOCTH B OpraHU3aUAX COOTBETCTBYIOLLEH
npodeccuoHabHONW cdepbl  sBIsEeTCS 00s3aTeNIbHBIM JJIS  TIpernojaBaTeliei,
OTBEYAIOIIHUX 32 OCBOCHHE O00yYaromMMCcs Mpo(PecCHOHATBLHOTO YUEeOHOTO IHKJIA.
[IpenogaBarenu noy4yarOT JOMOJIHUTEIBHOE MPO(EeCCHOHAIBHOE 00pa30BaHUE 10
mporpaMmam TMOBBIIICHUSI KBAIM(PHUKAIIMK, B TOM 4YHClie B (OpME CTAKUPOBKU B
mpoHIIBHBIX OpraHu3aIusax He pexe | pasza B 3 roja.

Jlo 10 mporeHTOB OT OOIIETo 4Yuciia MpernojaBaTesieii, UMEIOIINX BhICIICe
oOpa3oBaHMe, MOXET ObITh 3aMeHeHO mnpenojaBareiasimu, umerommmu CIIO u



roCyJapCTBEHHbIE IMOYETHBIE 3BaHUS B COOTBETCTBYIOLIEH MPOQPECCHOHATBHON
chepe, unu crenuanucramu, umeromumu CIIO u crax nmpakTuueckoi paboThl B
COOTBETCTBYIOIIEH MpodeccnoHaibHO chepe 6omee 10 mocmegHux Jer.

4.4, NudopmanuonHoe  odecneyenue  oOydenusi.  Ilepeuenn
PEeKOMEeHyeMbIX y4eOHbIX M3AaHuil, UHTepHeT-pecypcoB, A0NOJHUTEIbHOM
JMTEePaTyphbl

OCHOBHbBIE HCTOYHUKHU:

1. Msxkumes, .S ®usuka 10: yueOnoe mnocobue /.. Mskumes, b.b.
byxosues, H.H. Corckuii. — Mocksa: [Ipocsemenune, 2014. — 267 c.
2. Msxkumes, [l ®usuka 11: yueOnoe mocobume /I'.4. Mskumes, b.b.
byxosues, H.H. Corckuii. — Mocksa: [Ipocsemenune, 2014. —354 c.
3. KacesauoB, B.A ®uszuka 10: yuebHoe mocobue, yriayomeHHbI Kypc /B.A.
KacwsaaoB. — MockBa OO0 «IPODA», 2002. — 416 c.
4. KacesnoB, B.A ®wusuka 11: yueOHOe mnocoOue, yrIyOJEHHBIH KypcC
/B.A. KacesaroB. — MockBa OOO «JIPODA», 2002. — 296 c.

JlonomHUTEIbHBIE UCTOYHUKHU:
1. Awntommua, JL.I' Obmas ¢usuka: COopHUK 3amad: YuyebHOe mocobue /
JLI'. Auromnna, C.B. IlaBnos, JI.A. Ckunerpona; ITog pea. b.A. CtpykoBa. —
Mocksa: HUL] MH®PA, 2016. — 336 c.
2. Ilepenpman, AWM  3anumarenbHas ¢usuka: Kuura mnepas / S.U.
[lepenbman. — Mockga: Llentpnionurpad, 2017. — 252c¢.
3. Ilepenvman, AWM  3anumarenvHas ¢usuka. Kawmra Bropas / S.H.
[Tepensman. — Mockga: Llentpnonurpad, 2017. — 293c.
4. Tleppimikua U.M ®usuka. 9 knacc. bazoBeiil ypoBeHb. YueOnuk. M3nanue
3-e, mepepaborannoe / Ilepemkua WM., I'ytauk E.M., MBanoB A.M. —
Mockaa: IIpocsemenne, 2023. — 352c¢.



5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O

Kontposir u

OOCHKAa pPC3YyJIbTAaTOB

HPEAMETA

OCBOCHHMH:I

y4eOHOro mnpeamera

OCYHWCCTBIACTCA IIPCIIOAAaBaTCIICM IIPW  IMPOBCACHHHN KOHTPOJIBHBIX pa60T,
MMPAKTHYCCKHUX SaHHTHﬁ, TGCTHpOBaHHﬁ, a TAaK)KC BBIIIOJTHCHUA O6y‘{aI-OHII/IMI/ICH
HHAWBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

PesyabTaThl 00yyeHus

OcHoOBHBIE MOKA3aTeJIN
OlIeHKH pe3YJbTATOB

(I)OpMLI H METO/bI
KOHTPOJIA U OHCHKH

3HaTh:
0 posu ¥ MecTe HU3UKHU U
ACTPOHOMUU B COBPEMEHHOU
HAY4HOW KapTHHE MHpa, O
cucTeMooOpa3yrolien poiu
(bU3UKH B Pa3BUTHH
€CTECTBEHHBIX HaYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTHIH,
0 BKJIQJI€ POCCUWCKUX U
3apyOeXHBIX YUCHBIX-(PU3UKOB
B Pa3BUTHE HAYKU; TOHUMAHNE
(bU3MUECKOH CYyITHOCTH
HaOJII0aEMBIX SIBIICHUH
MHUKPOMHUPa, MAKPOMHpPa U
MeraMupa; TOHUMaHHUE POJIH
aCTPOHOMMUH B MPAKTUUECKOM
NEeSITeTPHOCTH YeJIOBEKA U
JanbHeHIeM HayyHo-
TEXHUYECKOM Pa3BUTHUH, POJIH
¢u3uku B GOpMHUPOBAHUHU
Kpyroszopa u
(GYHKIIMOHATEHOM
IPaMOTHOCTH YEJIOBEKA JIJIS
pelLIeHHsl MPAKTUYECKUX
3ajad;
¢busnyeckue sIBIEHUS
(mporiecchbl) U OOBACHATDH UX
Ha OCHOBE M3yUYEHHBIX
3aKOHOB: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE TBUKECHUE,
CBOOOJHOE MaJCHUE TEIl,
JBIKEHUE IO OKPYKHOCTH,
WHEpILUs, B3aUMO/ICHCTBHE
Tell, KojiebaTebHOE
JIBMDKEHUE, PE30HAHC,
BOJIHOBOE JIBIKCHHE;
muddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE
KHUJIKOCTEH M TBEPJBIX TET,
M3MeHEeHHe 00beMa Tell IpU

CdopmupoBaHHOCTH
IIPEACTABICHUH O POJIU U
MecTe (U3UKH B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA;
MOHNUMaHKe (HU3NUECKO
CYIITHOCTH HAOII0IAEMBIX BO
Bcenennoi ssBneHmii;
MTOHMMAHHE POJIH (PU3UKU B
(dhopMUpOBaHUM KPYTo30pa U
(GYHKIIMOHATTLHOM
IPaMOTHOCTH YeJIOBeKa JJIs
pelieHus MPakTUIeCKUX
3a/ad.

Buanenne
OCHOBOIIOJIar Al MU
(bU3UIECKUMU TTOHSATUSIMH,
3aKOHOMEPHOCTSAMH,
3aKOHAMU U TEOPHUSIMH;
YBEPEHHOE I10JIb30BaHKE
(u3nueckoil TepMUHOIOTUEN
Y CUMBOJIMKOM.

Brnanenue oCHOBHBIMU
MEeTOJaMHi Hay4YHOT'O
TO3HAHMS, UCTIOJB3YEMBIMHU B
busuke:

HaOJII0IcHYE, ONMCAaHHE,
U3MEpPEHUE, IKCIIEPUMEHT;
yMeHHs 00pabaThIBaTh
pe3yabTaThl U3MEPEHUH,
0OHapy>XMBaTh 3aBUCUMOCTh
Mexay GU3MUECKUMU
BEJIMYUHAMHU, OOBSICHATH
MOJTyYEHHBIE Pe3yJIbTaThl U
JieaTh BBIBOJIBI.
CdopmupoBaHHOCTH YMEHHUS
pemath GU3NYECKUE 3a1a4H;
c(hOPMUPOBAHHOCTH YMEHUS
MIPUMEHSATH MOTyUEHHBIE
3HAHUS IS OOBSICHEHUS
YCJIOBHUM IPOTEKAHUS

DopMbI U METOABI
KOHTPOJIA:

YcrHbIit onpoc
[TuceMenHsIi onpoc
CamocTosTenbHas paboTta
TecToBbIC 3aaHNs
OpoHTANBHBINA ONPOC
NuauBuayanbHbId OIpoC
IIpoBepka
CaMOCTOSITENIbHOM pabOThI
[IpoBepka KOHCIIEKTOB
[TpoBepka coobmieHui

IIpome:xxyTounas
aTTecTalMs: 3a4eT C
OLICHKOU




HarpeBaHuM (OXJAXKICHUH),
TEIJIOBOE paBHOBECHE,
HcHapeHue, KOHIeHcalus,
IUJIaBJICHUE, KPUCTAJUIU3AIIHS,
KHUIIEHHE, BIIAKHOCTh BO3/yXa,
CBA3b CPEIHEN KMHETUYECKOU
SHEPTUH TEIUIOBOTO JABUKECHUS
MOJIEKYJ] ¢ aOCOTIOTHOM
TEMIIepaTypOH, IIOBBILLICHHUE
JaBJICHUS ra3a Ipu ero
HarpeBaHUU B 3aKPHITOM
cocy/ie, CBSA3b MEKIY
rapaMeTpamH COCTOSIHUS ra3a
B H30IIpOIIeccax;
AJEKTpU3aLus T,
B3aMMO/ICIICTBHE 3aps/IO0B,
HarpeBaHue IPOBOIHUKA C
TOKOM, B3aHMOJCHCTBHE
MarHuToB, JIEKTPOMAarHUTHAs
WHIYKUUS, TEUCTBUE
MarHMTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM U
JBUOKYLIUICS 3apsi,
3JIEKTPOMArHUTHHIC
KoJeOaHus U BOJIHBI,
MIPSMOJIMHEMHOE
pacnpoCTpaHEHHUE CBETA,
OTpakeHUe, MPEJIOMIICHHE,
uHTephepeHys, AMppaKus u
MoJIIpU3alusi CBETa,
JTUCIIEPCHS CBETA;
(boTornekTpruIeCcKuil d3PPexT,
CBETOBOE JIaBJICHUE,
BO3HUKHOBEHHE JTMHEWYATOr0
CIIEKTpa aToma BOJI0pO/Jia,
€CTECTBEHHas U
HCKYCCTBEHHAas
PaZvoaKTUBHOCT;
OCHOBOIIOJIAraroIme
(bU3UIECKUMU TTOHSATHUSIMH U
BEJIMYMHAMHU,
XapaKTepU3yOUIIMHI
¢bu3nyeckre npoeccs
(CBSI3aHHBIMH C
MEXaHUYECKUM JIBUKEHUEM,
B3aNMOJECHCTBUEM TEN,
MEXaHHYECKUMHU KOoIeOaHUsIMU
1 BOJIHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM
BELIECTBA, TEIJIOBBIMU
IIpOLIECCaMU; IEKTPUUECKUM
Y MarHUTHBIM TMOJISIMH,

(hU3HYECKUX SIBICHUN B
MIPUPOJIE U AJI IPUHATHUS
[IPAaKTUYECKUX PEUICHUH B
MTOBCETHEBHOM KU3HHU.
ChopMupoBaHHOCTH YMEHHIA
MIPOTrHO3UPOBATh,
aHAJM3UPOBATh U OLICHUBATH
MOCIIEACTBHS OBITOBOI U
MPOU3BOACTBEHHOMN
JeSITeNIbHOCTH YEJI0OBEKa,
CBSI3aHHOU C (pr3HUECKUMHU
rporeccamu, ¢ o3I
HKOJIOTHYECKOM 0€30MacHOCTH.
CdopmupoBaHHOCTH
COOCTBEHHOMW MO3ULIUH 110
OTHONICHUIO K (PU3UYECKOU
nH(pOpMAINH, TIOTy4aeMOU U3
pa3HBIX HCTOYHHUKOB.
CdopMUpOBaHHOCTH CUCTEMBI
3HaHUI 00 00mMX
(buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, IPEACTABICHUI O
JIecTBUU BO BeeneHHoi
(bu3MYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX
YCIIOBUSIX;
CpopMUpPOBAaHHOCTH YMEHHS
HCCIEIOBaTh U aHATU3UPOBATH
pa3Ho0Opa3Hbie PU3NUECKUE
SIBIICHUS U CBOMCTBA
00BEKTOB, OOBICHSITE
MIPUHIIMIIBI pa0OTHI U
XapaKTepUCTUKHU NPUOOPOB U
YCTPOMCTB, OOBSCHSTD CBSI3b
OCHOBHBIX KOCMHYECKHX
00BEKTOB C re0(hU3NYECKUMHU
SIBJICHUSIMU.

Bnagenue ymeHussMu
BBIJIBUTATh THITOTE3bI HA
OCHOBE 3HAHUS
OCHOBOTOJIararoumx
¢buznecKux
3aKOHOMEPHOCTEH U 3aKOHOB,
MIPOBEPSTH UX
IKCIIEPUMEHTATHHBIMH
cpeacTBamu, GopMynupys
TeJTb UCCIICTIOBAHMS.
Bnagenne Mmeronamu
CaMOCTOSITEITEHOTO
TJTAHUPOBAHUS U TPOBEICHUS
(bU3MYECKUX IKCIIEPUMEHTOB,




BJIEKTPUYECKUM TOKOM,
3J€KTPOMArHUTHBIMU
KOJICOAHHSIMM U BOJIHAMU,
ONTUYECKUMU SIBJICHUSMH;
KBAaHTOBBIMU SIBJICHUSIMH,
CTPOEHHUEM aTOMa U aTOMHOTO
s71pa, paIuOaKTUBHOCTbIO);
BJIaJICHUE
OCHOBOITOJIAral0LIUMH
ACTPOHOMUYECKUMHU
MOHSATUSMH, MTO3BOJISIOIIUMHU
XapaKTEPHU30BaTh MPOLIECCHI,
MPOUCXOASIINE HA 3BE3/aX, B
3BE3/IHBIX CHUCTEMaX, B
MEKTaJIAKTUYECKOU CpEeJIE;
JBUKEHHE HEOECHBIX Te,
3BOJIIOIUIO 3BE3/ U
Bcenennoi;

BJIAJICHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAMU U TEOPUSIMU (3aKOH
BceMupHOro Tsirotenus, I, II u
III 3axonn1 HeroTOHA, 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHHUS
HMITYJIbCA, TIPUHIIUIT
CYyNEpHO3UIIUU CUJI, TPUHLIHUII
PaBHOIIPaBHOCTH
HWHEPIUAIbHBIX CUCTEM
OTCYETA; MOJIEKYJIIPHO-
KUHETHYECKYIO TEOPUIO
CTPOEHUS BEIIECTBA, Fa30BbIE
3aKOHBI, IIEPBBIN 3aKOH
TEPMOJANHAMUKH; 3aKOH
COXpPAaHEHUS JIEKTPUUECKOTO
3apsna, 3akoH KynoHa, 3akoH
Oma 11 yyacTKa 1eTu, 3aK0H
OmMa 11t mosHOM
3JIEKTPUYECKOMN LIETH, 3aKOH
Jxoyis - Jlenua, 3akoH
3JIEKTPOMAarHUTHON
MHJTyKLIUH, 3aKOH COXPaHEHUS
SHEPIruH, 3aKOH
MIPSMOJIMHENHOT O
pacrnpoCcTpaHEeHUs CBETAa,
3aKOH OTPa)KE€HHUS CBETA, 3aKOH
MPETOMJIEHHUSI CBETA; 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH
COXpAaHEHUS UMITYJIbCA, 3aKOH
COXpPAaHEHUS DIIEKTPUUECKOTO
3apsia, 3aKOH COXpaHEHUs
MAacCCOBOTO YMCJIA, TOCTYJIAThI
bopa, 3ak0H pa0aKTUBHOTO

OTMCAHMS U aHAJIN3a
MOJY4YEHHON U3MEPUTEIHLHOM
nHpOpMaInH, ONpeaeTICHHS
JIOCTOBEPHOCTH MOJTYYEHHOTO
pe3yJibTara.




pacnaza); yBepeHHOe
UCIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEHN IIPU
aHanu3e PU3NYECKUX SBICHUN
U TIPOLIECCOB

OCHOBHBIE METO/Ibl HAYYHOT'O
MO3HAHUs, UCIIOJIb3yEMbIMH B
¢bu3uKe: IpOBOJUTH NPSIMbIE U
KOCBEHHbIE U3MEPEHUS
(bu3nN4eCKUX BEIUYUH,
BbIOMpPAast ONITUMAIIbHBIN
CIoco0 U3MEpEeHUs U
UCTIOJb3Ys U3BECTHBIE METOIBI
OLIEHKH TOTpeIHocTei
U3MEPEHUH, IPOBOAUTH
UCCIIeIOBAaHUE 3aBUCUMOCTEH
(U3HYECKUX BEITMIHH C
MCTIOJIB30BAHUEM TPSIMBIX
U3MEepeHui, 0ObSICHITh
MOJTyYCHHBIE PE3YJIbTATHI,
UCHONb3YA (pU3NYECKUe
TEOPHH, 3aKOHBI U TTOHSTHUS, U
JieNIaTh BBIBOJIbI; COOJIIOIATh
IpaBmIa 0E30MaCHOTO TPyIa
IIPU IPOBEICHUU
HCCIEA0BAaHUM B PaMKax
yueOHOro 3KCIepruMeHTa U
y4eOHO-UCCIIEI0BATEIbCKOM
JesITeIbHOCTH C
HCI0JIb30BaHNEM IIU(POBBIX
U3MEPUTENBbHBIX YCTPOMCTB U
1a60paToOpHOTO
000pyI0BaHUS;
c(hOpMUPOBAHHOCTH
MPEJCTaBICHUN O METOAAX
MOJTyYSHHST HAyYHBIX
aCTPOHOMMYECKHX 3HAHUH

YMeTh:
YUHUTBIBATH TPAHUIIBI
MIPUMEHEHUS U3yYEHHBIX
(bu3NYEeCKUX MOIETIeH:
MarepuaibHas TOuKa,
WHEepLUaabHasl CUCTEMA
oTcUeTa, UACATbHBIN Ia3;
MOJIETI CTPOEHUS I'a30B,
KUJKOCTEH U TBEPABIX TEll,
TOYEYHBIN JIEKTPUUYECKUI
3apsi, siAepHas MOJIEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO
siIpa Y perieHur (PU3UIECKUX
3ajad4;
pelaTh pacyeTHbIC 3aa4M C




SIBHO 3aJJaHHON (hHU3HUECKOi
MOJIEJIbIO, UCTIONB3YSI
(u3nUecKre 3aKOHbI 1
MIPUHIIMIIBI; HA OCHOBE aHaIH3a
yCITIOBHSA 33J]a4il BBIOMPATh
(bu3MYECKYI0 MOJIENb, BBIICTSATh
(du3HYecCKre BETMYUHBI U
(hopmyJITbl, HEOOXOTUMBIE JIJIst
ee peleHusl, IPOBOIUTh
pacueTsl U OLICHUBATh
pearbHOCTh MOIY4EHHOTO
3HaYeHUs PU3NYECKOM
BEJIMYUHBI; PEIIaTh
KauecCTBEHHbBIE 3a]]auH,
BBICTPaNBasi JIOTUYECKH
HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHHi C ONOPOM Ha
M3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hrU3HUecKue
SIBIICHMS,

MIPUMEHSITH [TOJTyYeHHbIE
3HaHUS Ul OO BSICHEHUS
YCIIOBUI MPOTEKaHU
(U3HYECKUX SIBIICHU B
MIPUPOJIE U AJIS IPUHATHUS
IIPAKTUYECKUX PEUICHUH B
MIOBCETHEBHOM KU3HU JUIS
oOecnieueHus 6€30MacHOCTH
pu 0OpalIeHnu ¢ OBITOBBIMU
npuOOpaMH U TEXHHYECKIMHU
yCTpPOHCTBaMHU, COXPaHEHHUs
3/10pOBbS U COONIOICHUS HOPM
HKOJIOTUYECKOTO ITOBE/ICHUS B
OKpYKarollei cpese;
MOHUMaHHE HEOOXOIUMOCTH
MIPUMEHEHHSI TOCTHKEHUH
(bU3MKU ¥ TEXHOJIOTUH JUIs
parroHaIBFHOTO
MIPUPOJIOTIONIB30BaHMS;
(hopMHUpPOBaTH COOCTBEHHYIO
MO3UIIMU TI0 OTHOLIEHHUIO K
¢buznueckoit nHGpopmanuH,
MOJTy4aeMoi U3 pa3HbIX
WCTOYHUKOB, YMEHUHI
MCMOJIb30BaTh U (POBLIE
TEXHOJIOTUH JUTSI TIONCKA,
CTPYKTYpPHUPOBaHUS,
WHTEPIpPETAINH U
NpeJCTaBIeHNs yueOHOM 1
Hay4HO-TIONYJIIPHOMI
uHpOpMalNY; pa3BUTHE
YMEHHUI KPUTUYECKOTO aHATIN3a




MoJTyyaeMoi nHpopMaImu;
paboTats B rpyme ¢
BBITTOJIHEHUEM Pa3JInYHbBIX
COIMAJIBHBIX POJIEH,
IUTAHUPOBATH paboTy TPYIIIH,
PalMOHAIBHO PaCTIPEIeIIsTh
JeSITeIbHOCTh B HECTaHIAPTHBIX
CHUTYaIUsX, aJIeKBATHO
OLIEHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIBI B pELICHUE
paccMaTpuBaeMoii MPOOIIEMBI.




