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1.0OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCITATLINHBI

0O/.11 ®u3uka

1.1. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTe/IbHOM MPOrpaMMbl:

JAucuunnmza

O/.11 ®dwusuka

SABJIACTCA

00s13aTeNbHOM

4acThbl0  00s3aTelbHbIX

o6meobpaszoBarenbubix AUcHUITUHOOIT B coorBercTBUmM ¢ @I'OC21.02.19 3emineycTpoiicTBo.

1.2. I_[e.m, U IINTAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA JUCHHUIIJIMHBI:

B pamkax mnporpammbl y4eOHON JUCHHUIUIMHBI OOYYAIOUIUMUCS  OCBAaMBAIOTCS
METaIpeIMETHBIC U MIPEAMETHBIEC PE3YIIbTATHI.
Kon MeranpenMeTHbIe Kon IIpenmertHbie

MIII CaMOCTOSITEJIBHO g JIEMOHCTPHPOBAaTh Ha MpHUMEpax
dbopmynupoBath u poJib u MECTO buzuku B
aKTyaJIu3upOBaTh npo0iuemy, (hopMupOBaHUH COBPEMEHHOM
paccMaTpHuBaTh €€ BCECTOPOHHE; HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUHU

COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B MPaKTUYECKOU JIeATEIbHOCTH
JIIOJIEH;

MII 2 OIpEIEISATh uemu | 112 YYUTBIBATH TPaHUIIbI
JIesATeTbHOCTH, 3a/1aBaTh NPUMEHCHUS U3YYCHHBIX (PU3NYECKUX
napamMeTpsl W KpPUTEpUU  UX MOJeNIel:  MarepuaigbHas  TOYKa,
JOCTHKCHHS; WHEpIMaIbHAsl  CUCTEMa  OTCYETa,

abCOIIOTHO TBEPJIOE TEJNO, UCATbHBIN
ra, MOJEJIU  CTPOCHHS  Ta3o0B,
KUJKOCTEN U TBEPIBIX TeJl, TOUCUHbIN
JJEKTPUYECKUN 3aps] MpU PELICHUU
(dbu3nyecKux 3a1ay;

MII 3 BBISIBJISTH 3aKOHOMepHocTu | [13 pacno3HaBaTh ¢duznueckue

u MIPOTUBOPEUUS B
paccMaTpuBaeMbIX  (PU3UUECKHUX
SABIICHUSIX;

SIBIIGHUS (TIPOLIECCHI) U OOBSACHATH UX
Ha OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOpUu

CTPOCHUA BCIICCTBA n
JJIEKTPOJAMHAMUKU: PAaBHOMEPHOE U
PAaBHOYCKOPEHHOE  IIPSIMOJIMHEMHOE

JIBIDKEHUE, CBOOOJHOE TMaJieHHe Ted,
JBIDKEHUE IO OKPY)KHOCTH, WHEPIHS,
B3auMojeiicTBue  Ten,  Auddysus,
OpOYHOBCKOE [IBUKCHHE, CTPOCHHE
KUAKOCTEH W TBEPABIX  Tel,
W3MEHeHHe  obbeMa  Teln  IpHU
HarpeBaHuu (OXJIAXICHUH), TEIIOBOE
paBHOBeCHE, UCTIapeHHE,
KOH/IEHCalMs, TJIaBJICHUE,
KpUCTaJUTU3AIHS, KHTICHHE,
BJIQKHOCTh  BO3JlyXa, IOBBIIICHUE
JIABIICHUS Ta3a NPU €ro HarpeBaHUH B
3aKpBITOM  COCYyJZle, CBSA3b MEXKIY
nmapaMeTpamMH  COCTOSHUSI Ta3a B




H30MpoIeccax, AJIEKTpU3aLUA
B3aUMOJICVICTBHE 3apsiJIOB;

Tell,

MII 4

pa3pabaThiBaTh TUIaH
pelieHus: MmpoOJeMbl C y4ETOM
aHaJinu3a HUMCHOIIIUXCA
MaTepUalibHbIX "
HEMAaTEPUAIbHBIX PECYPCOB;

114

OINMCHIBATh MEXAHUYECKOE
NBUKCHHE, UCIHONB3Yys (PU3NYECKUE
BEJIMYMHBI: KOOpJMHATa, yTh,
nepeMelieHne, CKOpOCThb, YCKOpPEHHeE,
Macca Tesa, Cuila, HMILYJIbC Tea,
KUHETHYecKas SHEprus,
MIOTEHLIUAJIbHAS SHEprus,
MeXaHU4yecKas paboTa, MexaHUYecKas
MOILHOCTb; IIPY ONUCAHUM ITPaBUIIBHO
TPakTOBaThb  (U3NYECKUH  CMBICIT
HCII0JIb3YEMBIX BEJIMYMH, 170'¢
0003HAYECHHUS] W EJAMHHULIBI, HAXOIUThH
(GbopMynbI, CBS3BIBAIOIIME JIaHHYIO
(Gbu3MYECKyI0 BEIWYUHY C JIPYTHUMH
BEJIMYMHAMU;

MIT 5

BHOCHUTH
JIeATEIILHOCTD,
COOTBETCTBUE pe3yNnbTaToB
ETISIM, OIICHUBATH pUCKH
MTOCJICACTBHI JIEATEILHOCTH,

KOPPEKTUBHl B
OIICHUBATH

175

OIKCHIBATh W3yUYCHHbBIE
TEIJIOBBIE CBOMCTBA TEJI U TEINIOBEIE
SIBJICHWSI,  UCIOJIB3YSl  (PU3UYECKUE
BCIIMYUHBI: JaBJICHUC rasa,
TEMIIeparypa, CpeIHssl KHHETHYECKas
OHECPIuia Xa0THUYECKOT'O ABHUKCHUSA
MOJICKYT, CpeIHEKBaIpaTUYHAS
CKOPOCTh ~ MOJIEKYJ,  KOJMYECTBO
TEIUIOTBI,  BHYTPEHHSS  JHEpPrus,
pabora rasza, K03QGUIUEHT MOJIE3HOTO
JEHCTBHUS TEIUIOBOTO JBUTATENS; MPHU
OIIMCaHUUu IMpaBUJIBHO TPAKTOBATbH
(¢u3nuecKkuil CMBICT HCTOJIb3YEMbBIX
BCJINYNH, nux 0003HauYeHUA n
€IUHUIIBI,  HAXOAWTh  (OPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3HYECKYIO
BCIIMYMHY C APYTUMH BEIUYHHAM,

MII 6

KOOPJIMHHUPOBATH u
BBITMIOJHATh PaboTy B YCIOBHUAX
pEATbHOTO,  BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICUCTBHS,

1716

ONKCHIBATh U3YyYEHHbIE
JJIEKTPUYECKUE CBOWCTBA BEILECTBA U
ANEKTpUYECKUE SIBJICHMS (IIPOLIECCHI),
UCTIONB3YSl  (DU3MYECKHE BEIMYMHBI:
JIEKTPUUECKUN 3apsJl, DIEKTPUUECKOE
T0JIE, HaAIPSKEHHOCTD 0JIs,
MOTEHIIMAJ, PAa3HOCTh IOTEHIIMAJIOB;
IIpY ONMCAHUHU MPABUIBHO TPAKTOBATh
(¢u3nyecKuii CMBICT HCIOIb3YEMbIX
BEJIMYUH, WX  0003HAUeHUs WU
€IMHUIIBI;  yKa3blBaThb  (OPMYIIbI,
CBSI3BIBAIOIIUE JIAHHYIO (DU3UUYECKYIO
BEJIMYMHY C IPYTHMMH BEJIMYMHAMY;

MII7

Pa3BUBATH
MBIINIJICHUEC npu
KHN3HCHHBIX HpO6JICM;

KpEaTUBHOE
peleHnmn

117

aHAJIM3UPOBATh ¢duznueckue
MpOLIECCHl W SIBIEHUS, HCIOIb3YS
¢usnyeckue 3aKOHbl W TMPUHIIMIIBL
3aKOH BceMupHoro tsarorenus, I, Il u




111 3aKOHBI HrrotoHa, 3aKOH
COXpaHEHHUS MEXAHMYECKOW 3HEpruu,
3aKOH COXpaHEHUs HMMITYJIbCA,
TIPUHIUIT CYIIEPIIO3UIUH cui,
MPUHITATT paBHOIIpaBUS
HNHCPpUUAIIBHBIX CUCTEM OTCUcCTa,
MOJIEKYJIIPHO-KHHETUYECKYI0 TEOPHIO
CTPOCHHUSI BEILIECTBA, ra30BbIC 3aKOHBI,

CBS3b cpenHen KUHETHYCCKOU
SHEPIrUu TEIIOBOIO JIBHKCHUS
MOJIEKYJ c a0COJIFOTHOM
TEeMIIepaTypoH, IIEPBBII 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs
3IEKTPUUYECKOTO 3apsa, 3aKOH
Kynona, mnpu »3TomM  pasnuuaTh

CIIOBECHYIO (hOpPMYITMPOBKY 3aKOHa,

€ro MareMaTH4YecKoe BBIpaKE€HHE U
YCIIOBUS (rpaHMIIbI, obmactn)
IPUMEHHUMOCTH;

MII 8 BJIAZIETh HayuyHoul | 18 OOBSACHATH OCHOBHbBIE ITPUHIIUIIBI
TEPMUHOJIOTHEH, KJIFOUYEBBIMU JefcTBUS  MalluH, HOpubOpoB U
HOHSTUSIMU U METOIaMHU TEXHUYECKUX YCTPOMCTB; pa3inyaTh
bu3nuecKoil HayKu; yCIIOBHUS ux 0e30macHOro

UCIIOJIb30BAaHUS B TIOBCEIHEBHOM
KHU3HH,

MII9 BJIQJIETh HaBBIKAMU y4eOHO- | 19 BBIIIOJIHATL  DKCIIEPUMEHTBI 110
UCCIIEI0BATEIbCKOW U MPOEKTHON UCCIIEIOBaHUIO (DPU3UYECKHX SIBICHUM
JeSITEIbBHOCTH B 00J1acT (PU3UKH, W TPOLECCOB C  HCHOJb30BaHUEM
CIOCOOHOCTBIO U TOTOBHOCTBIO K IpsSIMBIX, U KOCBEHHBIX H3MEpPEHUM,
CaMOCTOSITEIbBHOMY MTOUCKY npu 3TOM ¢dbopMynupoBaTh
METOJI0B peleHus 3a1a4 npobaemy/3agauy u TUIIOTE3Y
¢buznyeckoro coJiepKaHus, y4eOHOro 3KCIepUMEHTa, CcOoOUpaTh
IIPUMEHEHHIO pa3IMYHbIX YCTaHOBKY u3 IIPEI0KEHHOTO
METOJIOB IO3HAHNUS; 0o00py/0BaHus, MPOBOJUTH OMNBIT U

(hopMyIMpOBaTh BBIBOABI;

MIIT 10 BJIAJIETh Bunamu | 1110 OCYILIECTBIISATh N IVISES u
JEATEIIBHOCTH 10  IOJYy4YEHUIO KOCBEHHBbIE H3MEpeHUs: (PU3NUECKUX
HOBOTO 3HaHMUS, ero BEJIMYMH, TpU OTOM  BbIOMpATh
WHTEPIIPETALNN, ONTUMAJILHBIA CHOCO0 HM3MEpEeHUs U
peoOpa3oBaHUI0 U MPUMEHEHHIO WCIIOJIb30BAaTh ~ M3BECTHBIE  METOJIbI
B pa3IM4YHBIX y4eOHBIX OLIEHKH MOTPELIHOCTEN U3MEPEHNN;
CUTyallusiX, B TOM YHCJIE TMpHU
CO3/IaHUM Y4eOHBIX IPOEKTOB B
obnactu pusmKy;

MII 11 BBISIBIIATD npuduHHO- | [I111 UCCIIEN0BATh 3aBUCUMOCTHU
CJIEICTBEHHbBIE CBS3U u Mexay (U3MYECKUMU BEIMYMHAMU C
aKTyaJIM3UpOBaTh 3ajauy, HCIIOJIb30BAHNUEM TIPSIMBIX U3MEPEHUH,
BBIIBUTaTh TUIIOTE3Y €€ PEIIeHus, IIPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
HaXOJUTb apryMEHTBI UL (uKcupoBaTh pE3yJIbTaThI
JI0Ka3aTenbCTBa CBOMX MOJIy4E€HHOM 3aBHCHUMOCTH
YTBEPKACHUI, 3a/1aBaTh (u3NYeCKUX BEIMYMH B BUAE TaOIHIl

IapamMeTpbl U KPUTEPUU PEIICHNUS;

u rpaQuKOB, JenaTh BBIBOABI IO




pe3yjibTaTaM HCCICI0BAHM,

MII 12 aHAJIM3UPOBATh 1112 co0moiaTh IpaBuia
IIOJIyYEHHBIE B XOJA€ pELICHUS 0e30I1aCHOTO TpyJa IpHU MPOBEICHUU
3ala4l pe3yibTaTbl, KPUTHUUYECKU UCCIICIOBAaHU B paMKax y4eOHOTro
OLICHMBAThb MX JIOCTOBEPHOCTb, JKCIIEPUMEHTA, yueOHo-
NPOTHO3UPOBATh H3MEHEHHE B HCCIIEIOBATENLCKOM U MPOEKTHOMU
HOBBIX YCJIOBUSIX; JEATEIIBHOCTH  C  MCIOJIb30BaHUEM

H3MEPUTENBHBIX YCTPOWCTB u
71a00paTOPHOTO 000PYIOBAHMUSI;

MII 13 craButh u (opmynupoBars | 113 pemarb pacyeTHble 3aJadyu  C
COOCTBEHHBIE 3aa4u B SIBHO 3alaHHOU buznueckoin
00pa30BaTeNbHON JESITENBbHOCTH, MOJIENIbI0,  HMCTIONIB3YSl  (pU3MUECKue
B TOM 4HCIE TIIpU H3Yy4YECHUU 3aKOHBl M IIPUHLUIBI, Ha OCHOBE
bu3uKy; aHanM3a YCIOBHS 3aJadyd BHIOMpAThH

¢u3nyeckyro  MoJesb,  BBLIEIATH
¢u3nveckne BETUYUHBI U (POPMYIIBI,
HEoOXonuMBble Il ee  pelleHus,
OPOBOAMTH pPACUYETHl M  OLEHUBATh
pPEAIBHOCTD MOJIYYEHHOI'O 3HAYEHUS
(U3HYECKOI BEITNINHBL;

MII 14 JaBaTh OLICHKY  HOBbIM | [ 14 peliaTh KayeCTBEHHBIE 3aJjauu:
CUTYaLUsIM, OLICHUBATh BBICTpauBaTh JIOTUYECKHU
pHrOOPETEHHBIH OIBIT; HENPOTUBOPEUYUBYIO LENIOUKY

pacCyXIeHHl €  HUCIOJIb30BAaHUEM
U3YYEHHBIX 3aKOHOB,
3aKOHOMEpPHOCTEH U (U3NYECKUX
SIBJICHUI;

MII 15 yMETb IE€pPEHOCUTh 3HaHws | [115 UCIIONB30BaTh IIpU  PELICHUHU
no (¢u3MKe B NPAKTUYECKYIO y4eOHBIX 3a1a4 COBPEMEHHBIE
00JacTh KU3HEEATEIbHOCTH; MH(OPMALIMOHHBIE TEXHOJOTUU IS

TIOHCKa, CTPYKTYpUPOBAHUS,
UHTEpIpeTalii U  TpeACTaBICHUS
yuyeOHOM M Hay4HO-IIOMYJISIPHOMN
nHpopmanuu, ITOJTy4EHHOMN n3
pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH
aHAJIN3UPOBATh IIOJIy4aeM Yo
UH(POPMALIUIO;

MII 16 YMETh uHTErpupoBars | 116 IIPUBOJUTH IPUMEPBHI  BKJIAJAA
3HaHMUS W3 PasHBIX IPEIMETHBIX pPOCCHMCKHMX U 3apyOeXHBIX YYEHBIX-
oOnacreii; ¢u3MKOB B pa3BUTHE  HaYyKW,

00bsICHEHUE IIPOLIECCOB
OKpYKaloIllero MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

MIIT 17 BRIABUTATh, HOBRIC wuzaeu, | I117 HUCIIOJIB30BATH TEOPETUUECKHE
npeiaraTh OpUTMHAJIbHBIE 3HaHUS TO (PU3MKE B TOBCEAHEBHOM
MOJIXO/Ibl U PELICHHUS; AKU3ZHU TUISE o0ecrnieueHus

0€30MacCHOCTH TpU  OOpalleHHH C

npudopaMu u TEXHUYECKAMU
yCTpOMCTBaMH,  JJsI  COXpaHEHHS
3I0POBBSI W COOJIOJICHUS  HOPM
9KOJIOTHYECKOTO MMOBEIECHUS B

OKpY>Karollleu cpere;




MIT 18

CTaBUTh
3aJa4u,

poOIeMbI u
JOTTYCKAIOIIUE

AJIBbTCPHATUBHBIC PCIICHUSA

1118

paboratb B TpyIme c
BBITTOJIHEHUEM pa3IMYHBIX
COIMAIBHBIX ~ POJICH, IUIAHUPOBATh
paboty TpYIIIIBI, panroHaIbHO
pacrpenensrtb 00513aHHOCTH U
TUTAHUPOBATh JeSTeTbHOCTD B
HECTaHIapTHBIX CUTYaIHUsX,
OLIEHUBATh  BKJIAJ  K&XJOrO0 U3
YYaCTHHKOB TPYIIBI B  pEIICHHE
paccMarpuBaeMoi MPOOJIEMBI.

MIT 19

BJIAJIETh
MOJTYy4YECHUS

HaBBIKAMHU
uHpOpMaun

(1)I/I3I/III€CKOFO COACPIKAHU A u3
HCTOYHUKOB Pa3HbIX THUIIOB,

CaMOCTOATCIIBHO

OCYHICCTBJIATD

IIOMCK, aHAJIMU3, CUCTEMATHU3alUI0
U UHTEpIpeTanuio uHbopMauu
pa3IuMYHbIX BUIOB U (opMm

MMpCACTaBJICHHA,

1119

pacrno3HaBaTh buznueckue
SIBJICHUS (TIPOIIECCHI) M OOBSACHATh HX
Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMHUKHI
Y KBAaHTOBOW (DU3UKH: IJIEKTPUUIECCKAs
MPOBOJAMMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JeHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAS WHIYKIIAS,
JeiicTBE  MAarHUTHOTO TMOJS  Ha
MPOBOJHUK C TOKOM M JIBWIKYIIHIACS
3apsif, SIEKTPOMAarHUTHBIE KOJIeOaHMs
u BOJTHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHe CBETa, OTpaKeHUe,
IIPEJIOMJICHUE, uHTepdepeHus,
mubpakiuss U TOJsSpuU3alus CBeTa,
aucnepcus CBeETa,
(hOTOAIEKTPUYECKHIA addexr
(boTtoapdexrt), cBeTOBOE HaBICHUE,
BO3HUKHOBEHHUE JTMHEIYATOr0 CIEeKTpa
aToMa BOJIOPOJa, €CTECTBEHHas W
UCKYCCTBEHHAs paJIMOAKTUBHOCTH;

MII 20

OLIEHUBATh
uHpOpMaINH;

JIOCTOBEPHOCTb

1120

OIHCHIBATH W3YYEHHBIC CBOWCTBA
BEIlleCTBa (amexTpuYecKue,
MarHuTHBIE, ONITUYECKHE,
NIEKTPHUUECKYIO IPOBOJUMOCTb
Ppa3INYHBIX cpen) 51
JIEKTPOMArHUTHBIE SIBIICHUS
(portecchl), UCMONB3Ys (U3HUECKUE
BEJIMYMHBL:  JJIEKTPUUECKUN  3apsf,

cHhJlia TOKa, SJICKTPHUICCKOC
HaIps’KCHUC, SJICKTPUYCCKOC
COIIPOTUBJICHHUEC, Pa3HOCTH
NOTCHIMAJIOB, SJICKTPOABHIKYIIIASA

cuia, pabota  TOKa,  HHIYKIMS
MarHiTHOTO TOJIsA, CHJIa AMIIepa, cuia
JlopeHna, WHJIYKTUBHOCTH KaTYIIKH,
SHEpPTrus AIIEKTPUIECKOTO u
MAarHUTHOTO MOJIEH, IEPUOJ U YaCTOTA
Koebanuit B KoJIe0aTEILHOM
KOHType, 3apsJl W CWIa TOKa B
mporecce TapMOHUYECKHX
AJIEKTPOMArHATHBIX KoJIeOaHHIA,




(hoKycHOE pacCTOSIHHE U OINTHYecKas
CWia  JIMH3BI, TpU  ONUCAHUU
IPaBUJIBHO TPAKTOBaTh (PU3UUECKUIA
CMBICIT HUCIIOJIb3YEMBIX BEJIUYHH, HX
0003HaYeHUsI M €AMHMUIIBI, YKa3bIBaTh
(dbopMynbl, CBS3BIBAIOIIME JIAHHYIO
(U3MYECKYI0 BEIUYUHY C JIPYTHUMH
BEJIMYNHAMU;

MII 21 HCIOJIb30BATh cpeactea | 1121 OIMCHIBATH W3y4YCHHbBIC
UH(POPMALIMOHHBIX u KBaHTOBBIE SIBIIEHHUS U IIPOLECCHI,
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI UCTIONB3YS  (pU3MUecKre BEIMYMHBI:
B pelieHnn KOTHUTHBHBIX, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH,
KOMMYHUKATUBHBIX u JUIMHA BOJIHBI M 4acTOTa CBETa,
OpraHM3allMOHHBIX  3aJa4  C SHEeprus U UMIyJIbCc (POTOHA, MEPUO]
coOroIeHIEM TpeOoBaHU noJjiypacnasja, SHEprus CBSI3U
PrOHOMUKH, TEXHUKHU aTOMHBIX  siiep, HpU  ONUCAHUU
0e30MacHOCTH, TUTHEHBI, NPaBUJIBHO TPAKTOBaTh (PU3UUECKHIA
pecypcocOepexeHns, PaBOBbIX U CMBIC HCIIOJIb3YEMbIX BEJIIMYUH, HUX
3TUYECKUX HOPM, HOPM 0003HaYEeHHS] M €AMHUIIBI, YKa3bIBaTh
UH(OPMAIMOHHOK 0€30TaCHOCTH; (OpMyIIBI,  CBSI3BIBAIOIIME  JAHHYIO

(bU3MUYECKyI0 BEIWYMHY C JIPYTHMH
BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE
(hu3MUeCcKOil BEUYNHBL;

MII 22 CO3/1aBaTh TeKCTol | 1122 aHaJIM3UPOBATh busnueckue
dbuznyeckoro - couepkaHus B Ipolecchl U SABJICHMS, HCIONb3Ys
pa3nuyHBIX (QopMarax € Y4eTOM ¢usnveckue 3aKOHBl W TMPUHIIHUIIGL:
Ha3HayeHuss  UHPOpMAIMU U 3aKOH Owma, 3aKOHBI
LIEJEeBOM  ayJAUTOPHH, BbIOMpas MIOCJIEZIOBATEIBLHOTO U MapaljIeIbHOTO
ONTUMAJIBHYIO bopmy COCIUHEHUSI IPOBOJHUKOB, 3aKOH
MPEJCTaBICHUS U BU3Yyalu3aluy; Hxoynsa-Jlenna, 3aKOH

IJIEKTPOMAarHUTHOM MHAYKLNHU, 3aKOH
MPSIMOJIMHENHOTO  pacnpOCTpaHEHUS
CBETa, 3aKOHbl OTpPAXCHMs CBETAa,
3aKOHBI MIPEIOMIICHUS CBeTa,
ypaBHEHHE OHHIITEHHA JUIst
dbotodddexra, 3aKOH COXpaHEHUS
JHEPIuy, 3aKOH COXPAaHEHHUS
HMITYJIbCa, 3aKOH COXpPaHEHHUS
INEKTPUYECKOTO 3apsija, 3aKOH
COXpaHEHUs MaccoBOT'O qiuca,
MIOCTYJIAThI bopa, 3aKOH
PaAMOaKTUBHOIO pacmajaa, MpH 3TOM
pa3nuyarth CJIOBECHYIO (POPMYITUPOBKY
3aKOHa, ero MaTeMaTH4eCcKoe
BBIDAKEHUE M yCIOBHUS (TpaHMIIBI,
00JacTH) NPUMEHHUMOCTH;

MIT 23 OCYILIECTBIATh oOmenue Ha | 1123 OIIPENENATD HallpaBJICHUE
ypokax (pU3MKU U BO BHEYPOUHOMU BEKTOpa MHIYKIIMM MarHUTHOTO TOJIS
JESTEIIbHOCTH; IIPOBOJHHUKA C TOKOM, CHUJIbI AMIiepa 1

cunel JIopeHia;

MII 24 pacrno3HaBaTh NPEANOChUIKU | [124 CTPOUTH u OIIUCHIBATH

KOH()JIMKTHBIX CUTYalH u
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CMATYaTh KOH(i)J'II/IKTI)I;

3€pKaJIOM, TOHKOM JIMH30M;

MII 25

pa3sBEpHYTO U JIOTUYHO
u3JlaraTb CBOK TOYKY 3pEHUS C
HCIIOJIb30BaHUEM SI3BIKOBBIX
CPENCTB;

1125

BBIMOJIHATh OKCIEPUMEHTHI 110
UCCIICIOBAaHUI0 (DU3UYCCKHUX SIBIICHHIA
U TPOIECCOB C  HCIOIb30BAHUEM
NpSMBIX, W KOCBCHHBIX H3MEpPEHUIA:
pu 3TOM ¢bopmynupoBaTh
npobiemy/3anaqy u TUIIOTE3Yy
y4e0HOr0 JKCIepUMEHTa, COOHpaTh
YCTaHOBKY u3 IPENIOKEHHOTO
0o0opy/IOoBaHus, MPOBOJIUTH OMBIT U
(hopMyIHpPOBATH BHIBOJIBI;

MII 26

MOHHUMAThL W HCIOJL30BATh
MPEUMYIEeCTBA KOMaHIHOW |
WHJUBUTyaJIbHON paboThI;

MII 27

BBHIOMpaTh  TEMaTUKy U
METOABI COBMECTHBIX JCUCTBHH C
y4eToM OOIIUX MHTEPECOB, U
BO3MOKHOCTEH Ka)KJIOro 4YjcHa
KOJIJIEKTHBA;

MII 28

IIpUHHUMATh e
COBMECTHOM NeSITEIbHOCTH,
OpTraHHU30BbLIBATH u
KOOPJIMHUPOBATh JECUCTBUS IO €€
JOCTH)KEHUIO: COCTABIIATh ILIaH
NeMCcTBUH, paclpenensaTh poyid C
YUeTOM MHEHHUH Y4aCTHHKOB,
o0cyXx/1aTh pe3ynbTaThl
COBMECTHOM paboThI;

MIT 29

OLIEHUBATh KaueCTBO CBOETO
BKJIada W KaXJI0oro ydaCTHHKa
KOMaH/Ipl B OOIIMI pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

MIT 30

IpeaJiaraTb HOBBIE
IIPOEKTHI, OLEHUBATh MJAEH C
MO3ULIUH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON
3HA4MMOCTH;

MII 31

OCYIIECTBIISATh IMO3UTUBHOE
CTpaTerMuecKkoe TOBEJIEHUE B
Pa3InYHBIX CUTyalusix,
MPOSIBIISITH TBOPUYECTBO u
BOOOpaxeHue, OBITH
UHUIIMATHBHBIM;

MII 32

CaMOCTOSTEIIHEHO
OCYIIECCTBIISATh  TTO3HABATEILHYIO
JEeSTENIbHOCTh B 00MacTH (pu3uKu
u ACTPOHOMHH, BBISIBIISITE
poOJIeMBI, CTaBUTH u
dbopmyaupoBaTh cOOCTBEHHBIE
3aa4y;

MII 33

CaMOCTOATCIIIbHO COCTABJIATH
IJIaH PpCHICHHUA pPACUYCTHBIX U




Ka4C€CTBCHHBIX 3aga4, IJ1aH

BBITIOJTHCHUA HpaKTI/I‘{CCKOﬁ
pabOTBl C y4YETOM HWMEIOIIUXCS
pecypcoB, COOCTBEHHBIX

BO3MOKHOCTEH U MPENOYTEHU;

MII 34

JaBaTb OLICHKY HOBBIM
CUTYyallUsIM,

MII 35

pacmpsATh paMKH y4eOHOTO
OpeaMeTa Ha OCHOBE JIMYHBIX
IIPEATNIOYTEHUH;

MII 36

JenaTh OCO3HAHHBIN BEIOOP,
apryMeHTHPOBaTh €ro, OpaTh Ha
cels OTBETCTBEHHOCTh 3a
pelIeHue;

MII 37

OLICHUBATh MPUOOPETEHHBIN
OTIBIT;

MII 38

CHoco0CTBOBAThH
(GOpPMHUPOBAHUIO U TPOSBICHUIO
SpyAuIMH B o0nactu  (QU3MKH,
IIOCTOSSHHO ~ NOBBIIATh  CBOM
00pa3oBaTeNbHbI U KYJIbTYPHBII
YPOBEHB;

MII 39

JaBaTb  OLEHKY  HOBBIM
CUTYalUsIM, BHOCUTb KOPPEKTUBbI
B JCATEIbHOCTb,  OLEHUBATh
COOTBETCTBUE pEe3yJIbTaTOB
LEJISIM;

MIT 40

BJIAJETh HaBBIKAMHU
MO3HABATEJIbHON pedUIeKCHun Kak
OCO3HaHUA COBEpLIAEMBIX
nenucTBUHU " MBICIIUTEIbHBIX
MPOLECCOB, HX PE3yJabTAaTOB U
OCHOBaHMIA;

MIT 41

HCIOJIb30BaTh MIPUEMBI
pedaexcun TUTSt OIICHKH
CUTyallud, BBIOOpAa  BEPHOTO
pElICHNS;

MII 42

OLICHUBATb pUCKH u
CBOCBPECMECHHO MNpUHUMATh
pPCHICHUS IO UX CHUIKCHUIO,

MII 43

NpUHUMATh  MOTHUBBI U
apryMeHTBHI JPYTuX NpU aHaAIn3e
pe3yJIbTaTOB JIEATENbHOCTH.

MII 44

INpUHHUMAThH ce6;1, IHOHHUMas
CBOM HEAOCTATKHU U JOCTOMHCTBA,

MIT 45

IIPpU3HABaTh CBOE IpPaBO U
PaBO APYTUX HA OMIHOKY.
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2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI THCHUTLIAHBI 180

BT. 4.:

TEOpeTUIEeCKoe 00ydeHne 60
NPaKTUYECKUE 3aHATHS 100
Camocmosamenvhas paboma 10
Kouncynomayuu 10
IIpome:xxyTouHasi aTTecTanus — (ykazamo gopmy) 9K3aMEH

11




2.2. TemaTn4yecKuii IJIaH N coJepPKaHUe TUCHHIIMHBI

O0beM, akaa. 4/ B TOM

HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum ynciie B popme Koabl pesyabTaTon
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst NPaKTHYeCKOoi OCBOCHMA
MOArOTOBKH, aKajJ 4
1 2 3 4

BBenenune 2
Conep:xxaHue 2

Beenenue 1.®usuka — Hayka o mpupone. Ponb skcnepumMeHTa U TEOpUU B 5
Ipoliecce MO3HAHUS TPUPOBIL.

PA3JIEJI 1. Mexanuka 32/22

Tema 1.1 Kunematuka | Coaep:kanue 8 MII1, MII18
2. Mexaunueckoe naBrxenne. KuneMarnka nBrXKeHUS. 112, 114
KpuBonunelinoe nBuxkeHue. JIBukeHHME MaTepuaIbHOM TOUYKH IO
OKPY’KHOCTM C TMOCTOSIHHOM 110 MOJYJIO CKOPOCTBIO. YTJoOBasd 2
CKOPOCTb, JHHEHHas ckopocThb. Ilepuog u wyactora oOparieHwus.
IleHTpOoCTpEeMUTENBHOE YCKOPEHHUE.
3.0JIpakTuueckoe 3ansaTue Nel:Pemenwe 3amau  mno Teme 2
«Kunemartukay
4 IlpakTnueckoe 3ansaTue Ne2:Pemenwe 3amady 1o  TeMe 5
«Kunemartuka»
S.IIpakTnueckoe 3ansitue Ne3d: Pemienue 3amad 1no  Teme 2
«Kunemartuka»

Tema 1.2 Inunamuka Conep:xanue 12 MIIS, MIT14
6. Ilpunuun otHocuTenbHOcTH ['amunes. Ilepsbiil 3akoH HbroToHa. 113, 114, 117
WnepunansHele cuctembl oTcuera. Macca Ttena. Cuna. [lpuHnun
cynepno3uiuu cui. Bropoil 3akoH HproToHa 1y MarepuanbHOU 2
Touku. Tpetuil 3axkoH HBIOTOHA 11 MaTepHadbHBIX TOYEK. 3aKOH
BceMupHoro Ttarorenus. Cuia Tspkectu. llepBas kocmuueckas
CKOpOCTb.
7. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl TpeHus
(mokost, ckonbkenus, kauenus). Cuna tperus. Cyxoe tpenue. Cuia 5

TPCHUS CKOJIBXKCHUS U CHUJIa TPCHUA IMOKOS. KOB(I)(I)I/II_II/ICHT TPCHUS.
Cuma COIIPOTUBJICHUA TpU JBHKCHHUM TCJIa B KHUAKOCTH HIIN
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rasze.IloctymarenbHoe ¥ BpamaTenbHOE JABMKEHHUE aOCOIOTHO
TBEPAOro Tejaa. MOMEHT CWIbI OTHOCUTENBHO OCU BpauieHusd. [lneqo
CHUJIbI. Y CJIOBUSI PABHOBECHS TBEPAOTO Tela.

8.IlpakTnueckoe 3ansTue Ne4: Perenue 3a1a4 Ha 3akoHbl HploTOHA. 2

9.1lpakTnueckoe 3ausaTue NeS: Pemenue 3anaud 1o reme «Cuiibl B 5

MEXAHUKEY.

10. IIpakTnyeckoe 3ausaTue Ne6: Pemienue 3amay no TeMe «3aKOH 5

BCEMUPHOI'O TATOTEHUSI.

11. IIpakTnueckoe 3ausitue Ne7: Cuiibl B IpUPOJIE. 2
Tema 1.3 3akoHbI Conep:xanue 12 MII2, MI112, MI140,
coXpaHeHHd B 12. Ummynbe mMatepuaabHONW TOYKH (Tela), CHCTEMBl MaTepUaTbHBIX MII34
MeXaHHKe ToueK. VMIyinbc cuabl M H3MEHEHHE HMITyJbCa Tella. 3aKOH 5 113, [14

COXpaHEeHHs wumnyibca. PeaktuBHoe jBueHue. Pabora cuibl.

MOoOIIIHOCTH CHIIBL.

13. TlorenumanbHas sHeprus. lloTeHuManbHAs SHEPrUs YIPYro

nepopMHUpoBaHHON MpyXuHBI. [loTeHIManbHas 3Heprus Tena BOIU3U

noBepxHocTu 3emiM. [loTeHlManbHbBIE M HENOTEHLUAIbHBIE CHJIBI. 2

CBs3b pabOTHl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM

SHEPrUM CUCTEMBI TeJ1. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH.

14.IlpakTuueckoe 3ansitue Ne8: Pemenuwe 3agad 1o Teme 5

«Mnysnibe. 3aKOH COXpaHEHUs UMITYJIbCA

15. TIpakTuyeckoe 3ansitue Ne9: Pemenue 3amau 1o Teme 5

«Mnysibe. 3aKOH COXpaHEHUs UMITYJIbCA

16.Ilpaktuuyeckoe 3aunsitue NelO: Pemenue 3amau mo Teme

«OHeprus. IloTeHuuanbHasgs W KUHETHUYECKas DSHEPIrus. 3aKoH 2

coxpaHeHus s3Heprun. Pabora cuiibl. MoIHOCTHY

17. INpaxkTuyeckoe 3anatue Ne 11: Pemenuwe 3amau mo Tteme

«Oneprus. IloTeHunanbHasT W KHUHETHYECKas DHHEpPrus. 3aKOH 2

coxpaHeHwus SHepruu. Padora cuiibl. MoHOCTRY
PA3JIEJI 2. MoaekyJsipHasi pu3nKa U TEPMOIMHAMHMKA 32/22 MlII6, MI123, MI124
Tema 2.1 OcHOBBI Copnepxanue 12 I15, 117
MOJIEKYJISIPHO- 18. OcHOBHBIE MTOJIOKEHHSI MOJIEKYISIPHO-KMHETUIECKON TEOPHH U UX
KHHETHYeCKOH TeOpHH | onbITHOe o0OOoCHOBaHHe. bpoyHoBckoe aBwkenue. Juddysus. 5

XapakTep ABMKEHUS W B3aUMOJIECUCTBHS YACTHIl BellecTBa. Mopenn
CTPOEHUS Ta30B, KHUJIKOCTEH M TBEPIBIX Tel U OOBSCHEHHE CBOMCTB
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BEIIIECTBA HAa OCHOBE AITUX Mojened. Macca u pa3smepbl MOJIEKYI.
KonnuecTBo BemecTsa. [loctosiHHass ABorajpo.

19. Mopenps uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KHHETUYECKOW TEOPUU HICATLHOTO Ta3a. AOCOINIIOTHAs TeMIieparypa
KaK Mepa CpelAHEeW KHHETHYEeCKOW SHEPruu TEIUIOBOTO JBUIKCHHUS
yacTull ra3a. ['a3oBbie 3akoHbI. YpaBHeHHe MenaeneeBa-Kianelpona.
3akon [lanprona. M3ompoliecchl B HIEAIBHOM Ta3e € MOCTOSHHBIM
KOJINYECTBOM BelIecTBa. [ paduueckoe npencraBieHNe H30IPOIECCOB:
M30TepMa, 130X0pa, n3o0bapa.

20.IIpakTHYecKOe 3aHATHE Nel2:TemnoBoe paBHOBECHE.
Temneparypa u ee uzmepenue. lllkana remneparyp Llenscus.llkana
teMriepatyp KenbBuHa.

21. Ilpaktuyeckoe 3ansaTue Nel3: BpiuncieHwe Macchl MOJIEKYI.
IIppuMeHeHre OCHOBHOIO YPaBHEHUS MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUHU UACATBHOIO rasa.YpasHenue Menneneesa-Knannepona.

22. TIpaktuueckoe 3austue Neld: Usompomeccel. ['paduueckoe
MIPEJICTABICHHUE U30IPOIIECCOB.

23. Tlpaktuueckoe 3ausitue Nel5: Usompomeccel. ['paduueckoe
MPEJICTaBICHHUE U30MPOIECCOB.

Tema 2.2 OcHOBEI
TEePMOIUMHAMUKH

Conep:xanue

14

24.  TepMomuHamuyeckass  CHCTeMa.  BHYTpeHHSSI  SHEpPrus
TEPMOJIMHAMMYECKOW  CHUCTEMbl M  CIIOCOOBI €€  M3MEHEHHS.
KonnuecTBo TemnoTel U pabota. BHYTpeHHsIsI SHEprus 0JJHOATOMHOTO
UIeaJbHOrO Trasa. Buasl Temonepenayu:  TEIIONPOBOLHOCTD,
KOHBEKIIMs, H3JIy4€HHE. YJelIbHas TEIJIOEMKOCTh  BEIECTBA.
KonnuecTBo TEIIO0ThI IPH TEIJIONEpeaye.

25. Temnoble MamuHbl. [IpHHIWTIBI JAEHCTBHS TEIJIOBBIX MAIIHH.
[IpeoOpa3oBanusi 3HEpPruM B TEIUIOBBIX MamMHax. KoadduuueHnt
MOJIE3HOr0 JIeMCTBUS TemioBod MamuHbl. [{ukn KapHo u ero
KOA((UITMEHT MOJIE3HOTO JEHCTBUSL.

26. Ilomstme 00 ammabatHOM mporecce. [lepBblid  3aKOH
TepMoAuHaMuKU. [IprMeHeHre MepBOro 3akoHa TEPMOIMHAMHKHU K
M30TIPOIIECCAM.

27.11pakTuyeckoe 3aHaTHe Nel6:Pemenue 3agay Ha HaxoXJIeHHE
KI1J] TenyioBoii MamuHbl, paboThl, yI€IbHbIE TETNIOEMKOCTH.

MIT7, MIT28,MT138
117, 118
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28. IlpakTuyeckoe 3ansaTue Nel7:Pemenue 3agau Ha HaXOXKICHUE
KII/I TeruioBoi MammHsl, paboThl, yIEIbHbIE TETNIOEMKOCTH.

29.I1pakTuyeckoe 3ansaTue Nel8: [IpumeHeHuwe mepBoro 3aKoHa
TEPMOJMHAMHUKH JIJIsl U30TPOIIECCOB.

30. MpakTuyeckoe 3anHsitue NelQ: I'paduyeckas umHTEpHpeTAIUs
pabotel raza. Bropoii 3akoH TepmoaumHamuku. HeoOpaTumocTb
IPOIIECCOB B MIPHUPOJIE.

Tema 2.3 Arperatnbie
COCTOSIHUS BelllecTBa.
®a3oBbIe Nepexo/bl.

Conep:xanue

31. TlapooOpa3zoBanme W KOHACHcalus. VcrmapeHne W KUIICHUE.
AOCOIIOTHAs ¥ OTHOCHUTEJIbHAsl BIIAXXHOCTh BO3ayxa. HachllieHHBIM
nap. 3aBHUCHUMOCTh TeMIIepaTyphl KHUIIEHHsI OT JAaBlieHus. TBepioe
teno. Kpucrammmdaeckue u amopdHbie Tella. AHH30TPOIHUS CBOWCTB
kpuctaioB. JKuakue kpucramisl. COBpEeMEHHbIE MaTE€pPHAIIBI.
[TnaBnenue u kpuctawmuzanus.. Cyonmumanus. YpaBHEHHE TEIIIOBOTO
Oananca.

32.I1pakTuyeckoe 3ansaitue Ne20: ArperarHbie COCTOSHUS
BeecTBa. Pa3oBble NEPEXOabl.

33. IIpaktuyeckoe 3ansaTue Ne2l: VYjaenpHas  TemioTa
napooOpa3oBaHus. Y IeIbHAS TEIUIOTA TUIABJICHUS

MII 4, MI16,MII21
I15, IT10

PA3JIEJI 3. DueKTpoAnHAMHUKA

26/18

Tema 3.1
DJIeKTPOCTATHKA

Conep:xanue

34. Dnextpuzauus Ten. OiekTpuueckuil 3apsa.  JlBa  Buga
SJICKTPHUICCKUX 3apsAa0B. HpOBOI[HI/IKI/I, JUDJICKTPUKHU u
MOJIYTIPOBOTHUKH. 3aKoH COXpaHEHHUs AIIEKTPUYECKOTO
3apsina.B3zaumoneiicteue  3apsgoB.  3akoH  Kymona.  Toueunsrit
UIEKTPUYECKUN  3apsiA. OJleKTpudeckoe rmose.  HanpsbkeHHOCTb
AIIEKTPUYECKOTO TOJIS.

Pabora cun osnextpocratuueckoro mois. Ilorennman. PasHocTh
IIOTCHIINAJIOB. HpOBO)IHI/IKI/I U JUDJICKTPUKHU B JJICKTPOCTATHYCCKOM
ToJe. Jusnexkrpudeckas IIPOHULIAEMOCTB. DJIEKTPOEMKOCTD.
KoHzeHcarop. DIEeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOPA.

35.IIpakTuyeckoe 3anaTue Ne2?2:Perenne 3a/1a4 no reme
«DIEKTPOCTATHKAY.

36.ITpakTHyeckoe 3anaTue Ne23:Penenue 3a1ad 1o teme

MII15, MII27,MI143
1114, 116, I17, 1111
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«IJIEKTPOCTATUKAY.

Tema 3.2 IlocTOSTHHBIH
3JIEKTPUYECKH I TOK.
Toxku B pa3au4HbIX
cpenax

Conep:xanue
37. Hampspkenuwe. 3akoH Oma a1 ydacTKa IENH.DJIEKTPHYECKOE
COIIPOTHUBIICHUE. VYaenpHoE COIPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHoe,  MapalieNIbHOE,  CMEIIAHHOE  COEJUHEHHUE
npoBoaHUKOB.PaboTa snekTpuueckoro toka. 3akoH J[xoyns-JIenna.
MoOIHOCTh  3JEKTPUYECKOTO  TOKA.DJEKTPOABMXKYILAs CuUiIa MU
BHYTPEHHEE COIPOTUBIIEHUE UCTOYHMKA TOKA. 3aKoH OMma /17151 TOJIHOM
(3aMKHYTOH)  snekTpuueckod  nenu. KopoTkoe — 3aMbIKaHHE.
DNEKTPUUECKUN TOK B pa3IMYHbIX CPENIaXx.

38. IIpakTuyeckoe 3ansaTue Ne24:Pemenue 3a1a4 Ha 3akoH OMa u
3akoH J[xoyins-JIenna.

39. IIpakTyeckoe 3aHATHE Ne25:UccnenoBanue
MOCJICIOBATEIPHOTO ¥ MapajUICIbHOTO COCIUHEHHUS PE3UCTOPOB
(BUpTYyaIbHO)

40. IIpakTHyeckoe 3aHATHE Ne26:UccnenoBanue
HOCJICZIOBATEIEHOTO W TAapauIeIbHOTO COEAMHEHUS PE3UCTOPOB
(BUpPTYyaJIbHO)

MIT30, MII39,MI142
111, 1120, TI6, 1122

Tema 3.3 MaruutHoe
noJie.
DJIeKTPOMarHUTHAasI
uHayknus. (11 kaacce)

Conep:xanue

41. TlocTostHHBIE MarHUTHL. B3anMosieiicTBue MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnone. Bekrop MarHuTHOM uHAYKIMHM. [IpmHDMN
CYINEPHO3UIMY MarHUTHBIX MOJIEH. JINHUM MarHUTHOW MHIYKIIMH.
B3aumonelictBue npoBoaHUKOB ¢ ToKOM.Cuia AMiiepa, ee MOyJlb U
HanpasneHue.Cuna JlopeHna, ee MOAyab U HalpaBieHHE. [[BrxeHHe
3apsKEHHOW YacTHIIBI B OJTHOPOJIHOM MAarHUTHOM Tosie. Pabota cuibl
JlopeHna.

42. SIBneHue OSIEKTPOMAarHUTHOW wWHAYKIUH. [loTok BekTopa
MarHMTHOM WHAYKUMH. DJEKTPOJABIKYLIAs CWUIa WHAYKLIUHU. 3aKOH
ajeKkTpoMarHuTHOM wMHAyKunn @apaznes.BuxpeBoe 3ieKTprUecKoe
nojie.  OJIEKTPOJIBMJKYIIAs CHJAa MHIYKIUMHM B  IIPOBOJHHUKE,
JBIKYIIEMCSl ~ IIOCTYNATeIbHO B OJHOPOJHOM  MarHMTHOM
nosie.Ilpasuio  JleHna.MHOyKTUBHOCTE. fIBI€HME CAMOMHIYKLIHH.
DIIEKTPOABMKYILAsA CHJIA CAMOMHIYKIMN.DHEPTUsl MAarHUTHOTO IOJIS
KaTYIIKH C TOKOM.DJIEKTPOMAarHUTHOE TOJIE.

43. TIpakTuyeckoe 3aHsiTue Ne27:Pemenne 3amad 1mo Teme

MII33, MII17,MI113
116, I120, 1123, 1122
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«MarnutHoe nojue. Cuna Amnepa. Cuna JlopeHiay.

44, TlpakTuyeckoe 3aHsiTue Ne28:fIBieHue >3JIEKTPOMArHUTHOU
uHaykiuu. [IpaBwio Jlenna. SBieHre caMOMHTyKIIUY.

45 I1pakTuyeckoe 3aunsitue Ne29:Ilpumenenue cwiiel Jlopenua,
npaBuia JIeBoM pykH IIpH pellICHUH 3ajay.

46.J1pakTuyeckoe 3ansitue Ne30:Kapruna mMHUE MarHuTHON
WHYKIIMH TI0JIS1 TOCTOSIHHBIX MAarHUTOB.

MarauTHo€e 1oje npoBOJHHKA C TOKOM. KapThHa JUHUN WHIYKLIMA
MarHUTHOTO TOJS JUIMHHOTO MPSIMOTO IMPOBOJHHMKA W 3aMKHYTOIO
KOJIBLIEBOT'O NMPOBOJIHMKA, KaTYIIKU C TOKOM. OnbIT DpcTea.

PA3JIEJI 4. Kosebanus

H BOJIHbI

28/18

Tema 4.1
Mexannueckune u
3JIEKTPOMATHUTHbIE
KoJIie0aHus

Conep:xanue

10

47. KonebarenpHas cucremMa. CBOOOJHBIE MEXaHMUECKUE KOJICOaHusI.
["apmonnueckue konebGanusa. [lepwon, dactora, amruutyaa u ¢asa
kosneOanuid. I[lpykuHHBIH MasTHUK. MareMaTu4eckuii MasTHHK.
YpaBHeHne rapMoHuvecknx KosneOanui. KonebarenbHBIH KOHTYD.
CBoOomHBIE  DJCKTPOMArHUTHBIE  KOJEOaHUS B HJCAIHHOM
kosnebaTenbHOM KoHType. Dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEpruu B HJA€aIbHOM KojeOaTenbHOM KoHType.llpeacraBienue o
3aTyXawux KojebaHuax. BeiHyKIeHHbIE MeXaHHUYeCKUe KoieOaHusl.
Pe3onanc. BeiHyX/IeHHBIE 2I€KTPOMArHUTHbIE KOJeOaHus.

48. Ilepemennsii Tok. CHHyCOMAAJIbHBI IEpPEMEHHBIH  TOK.
MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYAHOE M JICHCTBYIOIIEE
3Ha4YeHHe cuibl Toka U HanpspkeHus. Tpancdopmatop. IIpousBoactso,
nepegada u NoTpedaeHne dJIeKTPUUECKON SHEPTUH.

49. IIpakTH4eckoe 3aHATHE Ne31l:Mexanuueckue "
SJICKTPOMArduTHBIC KoJeOaHusl.

50.ITpakTuyeckoe 3ansaTue Ne32:HaxoxaeHue mepuoia, 4acTOTHI,
aMIUIMTYIbl U (pas3el koneOanus. [lpumenenue popmynsl TomcoHa.

51. Ilpaktuuyeckoe 3ansatue Ne 33. lccnenoBanue ABUKECHUS
MaTEMAaTHYECKOTO MAasITHUKA.

MII9, MII36, MII37
14,1112

Tema 4.2
Mexannuyeckne u
3JIEKTPOMATHUTHBIE
BOJIHBI

Coaep:xanue

52. MexaHW4YecKHe BOJIHBI, YCIIOBUS pacmnpocTpaHeHus. Ilepuos.
CkopocTh pacnpocTpaHeHuss W JuiMHa BoiHbL [lomepeunble u

npojioJbHble BoJHBL. MHTepdepenys n audpakuns MeXaHUYeCKUX

MII11, MI126
I119
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BoJH. 3BYK. CKopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp
3ByKa.

53. DNeKTpOMarHuTHBIC BOJIHEI. VcaoBus W3ITy4YEHUs
AJIEKTPOMArHUTHBIX BOJH. (CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHue, MpEeJIOMJICHUE, TOJISIpHU3aITus, nudpakims,
untepdepennusa. CKOpOCTh  INEKTpOMarHuTHeIX BoyH. [llkama
3JICKTPOMArHUTHBIX BOJH. [IpUMEHEHHE 3JEKTPOMAarHUTHBIX BOJH B
TeXHUKE © ObITy. [IpUHIUOBI pPagUOCBSI3U U TEICBUICHUS.
Pagunomokaryst.

o4, IIpakTH4eckoe 3aHATHE Ne34:MexaHuueckue u
3JIEKTPOMArHUTHbBIE KOJIeOaHMsL.

55. Ilpakrtuueckoe 3ansitue Ne35:Ckopocth 3Byka. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

Tema 4.3 OnTuka

Conep:xanue

56. I'eomerpuyeckas ontuka. BomHoBas onrtuka. udpakuus ceera.
Judpakumonnas  pemerka.  YCIOBHE  HaONIOJCHHS  TJIABHBIX
MaKCUMyYMOB TpU MaJA€HUH MOHOXPOMAaTHYeCKOro CBeTa Ha
TU(PPaKINOHHYIO PEIIETKY.

57. TIpaktuuyeckoe 3ansitue Ne36:Iloctpoenme u300pakeHHS B
coOuparoliel U paccenBarolel JUH3e.

58. lMpakTuyeckoe 3ansaTue Ne37:BosHOBas ONTHKA.

59. IIpakrn4yeckoe 3ansarue Ne38: OmnpeneneHue UIMHBI
CBETOBOM BOJIHBI UHTEP()EPEHIIMOHHBIM METOJIOM (BUPTYaIbHO)

60. IpakTuyeckoe 3ansitue Ne39: HaOmroneHue CIUIONIHOTO U
JIMHEWYATOTO CIIEKTPOB (BUPTYaJIbHO)

MIT20, MII 29
1120, IT19,1124

Pa3nes S. OcHOBBI CIeUAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

6/2

Tema 5.1 OcHoBBI
crenuaJbHON Teopuu
OTHOCUTEJIBbHOCTHU

Conep:xanue

61. FpaHI/IL[LI MNPpUMCHUMOCTHU KJIaCCUYECKON MEXaHHUKHU. HOCTYJ'IaTLI
CHeHI/IaHBHOfI TEOpHUU OTHOCUTCIIBHOCTU: HWHBAPHAHTHOCTH MOIYJIA
CKOPOCTH CBE€TAa B BAKyyMC, ITPUHIUIT OTHOCUTCIILHOCTHU OHHIITEHHA.
OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH. 3aMe11neH1/1e BpEMCHHU H
COKpAalICHUC TJIMHBI.

62.1IpakTtuyeckoe 3aHsaTHe Ned(: OCHOBBI CHELUANIBHOM TEOPHH
OTHOCHTEIIFHOCTH.

63. IIpaktuyeckoe 3aHaTHe Nedl:DHeprus UM HUMIYJIBC

MII35, MIT 22, MII
16
116, 1117
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PENATUBUCTCKON 4acThilbl. CBSI3b MAacChl ¢ PHEPTHEH W HUMIYJIbCOM
pGHHTHBHCTCKOﬁ YaCTHUIIBI. BHGpFI/I}I IIOKOA.

Paznen 6. KBantoBasi pusuka 24/14
Tema 6.1 DiiemeHTHI Copnepxanue 8 MII25, MI114
KBAHTOBOW ONITHKH 64. ®otonpl. dopmyna Ilmanka cBs3uW SHepruum (GoTroHa € €ro 5 118, 1121

4aCTOTOW. DHEPTHsI U UMITYJILC (JOTOHA.

65.0TkpeiTie W uccinenoBanue  Qpororddexra. Ombiter ALl

CroneroBa. 3akoHbl Qorodddekra. YpaBHeHUE DWHINTEHHA IS

dotoaddekra. "KpacHas rpanuna" ¢orordpdexra. JlaBmenue caera. 2

Omnerte [1.H. Jlebenena.

XUMUYECKOEe JICHICTBUE CBETA.

66. [TpakTuueckoe 3ausitue Ned2:DJIeMEHTH KBAHTOBOM ONTHKH. 2

67. llpakTuueckoe 3ansaTue Ned3:3akonsl pororddexra. YpaBHeHue 2

Oiinmreitna st porosrddexra.
Tema 6.2 CTpoeHue Conep:xanue 6 MII25, MII31
aroma 68. Moxenp atoma Tomcona. OnbiTel Pesepdopaa mo paccestauio & - 115

yactul. [Imanerapnas monens aroma. Iloctynarsr bopa. U3nyyenue n

norjouieHre GOTOHOB MPH MEPEXOE aToMa C OAHOTO YPOBHS IHEPTHH 2

Ha Jpyrod. Buasl cnektpoB. CnekTp ypoBHEH >3HEpruM aToma

Bojopona. BomnHoBble cBoiicTBa yactul. Bosnbsl ge  bpoiins.

KopnyckyisspHO-BOTHOBOH Ayallu3M.

69. IlpakTnueckoe 3ansitue Ne44: Buspl ClieKTpoB. 2

70. TIIpakTuyeckoe 3ansitue Ned5:HaOmoneHwe JIMHEHYATHIX 5

CIEKTPOB M3JIyYEHHUSI.
Tema 6.3 ATomHOe Conep:xanue 10 MII 2, MI141
AApOo 71. DKCHepUMEHTHI, JOKa3bIBAIOIIME CJIOXKHOCTb CTPOEHHs sjipa. 1121, 1122

OTtkpeiTue pagunoaktuBHOCTU. OmbITHl Pesepdopna mo ompeneneHuto

coCTaBa paJuMOAaKTUBHOro wu3nydyeHus. CpoicTBa anbda-, Oeta-,

ramma-u3iydeHus. BausHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI. 2

OtkpbiTHE TIpOTOHA U HelTpoHa. HyknonHas Mogens sapa

[eitzenbepra-NBanenko. 3apsg  sapa. MaccoBoe dYHCIO — siapa.

N3o0Tomnsl.

72. DHeprust CBSI3W HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt maccer

anpa. SlnepHele peakuuu. JleneHue u CUHTE3 sSAep. AnepHblid peakTop. 2

Tepmosimepublii  cunte3. IlpobieMbl W TNEpPCHEKTUBBHI  SACPHOM
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SHEPreTHKU. OKOJOTMYECKHME  ACHEKThl  SJEPHOM  DHEPreTHKH.
OnemeHTapHple  yacTulbl.  OTKpbITME  TO3UTpOHA.  MeTo.bl
HAOJI0JICHUS] M PErHCTPAIMK SJIEMEHTAPHBIX YaCTHII.

73.1IpakTuyeckoe 3ansTue Ned6: Anbda-pacnaa. DIEKTPOHHBIA H
MTO3UTPOHHBIN OeTa-pacnaj. ["'amma-uznydenue. 3aKkoH
pasi0aKTUBHOTIO pacnaja.

74. TlpakTuueckoe 3ausaTue Ne 47:nepupie cwibl. JlepexT macch
anpa. Snepuele peakuuu. [lenenue um cuHTe3 sAAep.. TepMosiaepHbIit
CUHTE3.

75. IlpakTuyeckoe 3ansitue Ne 48: DnemeHTtapHas yactuua. Bunel
3JIEMEHTAPHBIX YaCTHUIL.

PA3JIEJI 7. DyieMeHTHI ACTPOHOMMH U ACTOPU3UKHU

Tema 7.1 Di1eMeHTBI
ACTPOHOMUM U
acTopusnKu

Conep:kanue

76. Orarsl pa3BUTHUS ACTPOHOMHUHU. [Tpuknannoe u
MHUPOBO33pEHYECKOE 3HAUEHUE acTpoHOMHUHM. Buna 3Be3gHoro Heba.
Co3zBes3ausi, SpKue 3Be3/Ibl, INIAHEThl, X BUIMMOE ABH)KECHUE.

77. Conneunas cucreMa. Connie. ConHeYHas aKTUBHOCTbE. MICTOYHUK
sHepruv CoOJIHIIA W 3BE3]. 3BE3/bl, UX OCHOBHBIC XapaKTCPHUCTHUKH.
Huarpamma "CrieKTpadbHBIM KJIacC - CBETUMOCTH'. 3BE3/bI TJIaBHOM
MMOCJIEIOBATENLHOCTH. 3aBUCUMOCTh '"'Macca - CBETHMOCTB" IJIST 3BE3]I
IJIaBHOW  MOCIIEIOBATEIbHOCTA. BHyTpeHHee CTpoeHue  3BeE3[I.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKACHUM U 3BOJIOLHU
CoJHIa ¥ 3B€3. DTallbl )KU3HU 3BE3.

78. Mneunsiii [lyte - Hama [amaktuka. [lomoskeHue W JBUKEHHE
Connua B 'anaktuke. Tumbl ranaktuk. PaguoranakTuku U KBas3aphbl.
UepHele nbIppl B sApax ranakTuk. Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa66mna. Pa3Oeranue ranaktuk. Teopus boinbiioro
B3pbIBa. PenukroBoe u3nydenue. MacmtabHas cTpykrypa BeeneHHOi.
MeraranakTuka.

79.JIpakTuyeckoe 3aHaTHe Ned9: l3yuenue 3Be3gHOro Heba C
IMMOMOIIBIO MMOJABHXKHBIX KapT.

80.IIpakTuyeckoe 3ansaTHe NeS0:Mneunsiii [TyTs - Hama ["anakTuka.
Turbl rajakTuk.

MII15, MI122,
125

CamocTosiTeibHasi pabota: buorpaduu y4eHbIx.

10

KoncyabTanumu

10

20




IIpomeskyTouHas aTTecTaums

Bcero:

180 uacos
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3. YCJIOBUA PEAJIN3AIIMA YYEBHOM JUCIHUILIVHBI

3.1. s peanu3anuu NPOrpaMMbl JTMCHUIUVIMHBI J0JLKHBI ObITH NPe1yCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIeHNs :

KabuneT,ocHaleHHbI B COOTBETCTBUU ¢ 1. 6.1.2.1 oOpazoBarenbHON MpOrpaMMBbl IO
35.02.08 DyIeKTPOTEeXHUYECKHNE CUCTEMBI B arponpoMbIiiuieHHOM Komruiekce (ATIK).

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jns peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (POHA 00pa3oBaTENbHON OpraHU3aALUU
YKOMIUICKTOBAH TE€YaTHBIMH /MM 3JEKTPOHHBIMU 0Opa30oBaTelIbHBIMU M MH()OPMAMOHHBIMU
pecypcamu, 1J1s odecriedeHns: 00pa3oBaTeIHLHOTO MpoIlecca.

3.2.1. OcHoBHBIC MEYATHBIC U3TAHUSA

IleuaTHBIX U3MAHUI HET

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3IaAHUS

1. Msxkumes, I'. 5. ®usuka. 10 knacc. ba3zoBsiii u yrinyonéuuslii ypoBHU : yueOHuk /I°. 5.
Msikuies, b. b. byxosues, H. H. Cotckuit; mon pen. [TapdentseBoit H.A., - 10-¢ u3x.,
nepepaboTaHHOe u JonoidHeHHoe - MockBa: [IpocBemienue, 2023. - 432 c. - ISBN 978-5-09-
103619-0. - Tekcr : anekrponnsbiii. - URL: https://znanium.com/catalog/product/2089896 —
Pexwum noctyna: st aBTOpHU3. TIOIB30BATEINCH.

2. Mskumes I'. 5. ®usuka. 11 knacc. ba3oBelit u yriny0iaéHublit ypoBaH : yueOHUK / . 5.
Mskuies, b. b. byxosues, B. M. Hapyrun; nox pea. H. A. Ilapdentsena. - 11-e uzs.,
nepepaboranHoe - Mocksa: [Ipocsemenue, 2023. - 436 c. - ISBN 978-5-09-103620-6. - Tekcr :
anekTponHbiid. - URL: https://znanium.com/catalog/product/2089898 — Pesxum noctyma: ajist
aBTOPH3. NIOJI30BATEIICH.

3.2.3. JlonoJiHuTEIbHbI€ HCTOYHUKH

1. Omutpuena, E. V. ®usuka B mpumepax M 3agadax : ydeObHoe nocobue / E. W.
Hmutpuesa, JI. JI. Uesnena, JI. JI. KoctroueHko. - 2-¢ u3j., mepepad. u nom. - Mocksa : @POPYM
: IHOPA-M, 2021. - 512 c. - [ISBN 978-5-91134-712-3. - Tekct : anexkTpoHHbId. - URL:
https://znanium.com/catalog/product/1138798 — Pesxum 10CTyma: MO MOAITUCKE.

2. [Munckwmii A. A. ®usuka : yueonuk / A.A. [unckuii, I'.}O. I'pakoBckuii ; moa obmi.pen.
FO.N. Tuxa, H.C. [lypermeBoit. — 4-e u3n., uctp. — Mocksa : DOPYM : UHOPA-M, 2023. —
560 c¢. — ISBN 978-5-00091-739-8. - Tekcr : onekrponnsni. - URL:
https://znanium.com/catalog/product/1968777 — Peskxum mocTyma: Juist aBTOPH3. ITOJIb30BATEICH.

3. TapacoB O. M. ®@usmka: 1adbopaTopHbie pabOTHI ¢ BOIIPOCAMH U 3aJIaHUSMU : ydeOHOE
nocooue / O.M. TapacoB. — 2-e u3j., ucnp. u jgon. — Mocksa : DOPYM : UTHOPA-M, 2021.
— 97 c¢. —ISBN 978-5-00091-472-4. - Tekcr : osnekrponnsidi. - URL:
https://znanium.com/catalog/product/1179510— Pexwum qocTyma: ijisi aBTOPHU3. TOIb30BATEIICH.

4. ®duznkKa BIIKOJIE: HAyYHO-METOAWYeCKHi xypHal. — Mocksa. - ISSNO130-5522. —
TekcT : HeToCPeICTBEHHBIN.
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4. KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JTACIATITAHBI

PesyabTaTnl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

Hpe}IMeTHLIe pPe3yabTaThl:

JEMOHCTPUPOBaTh Ha IPHUMEpax poJib U MECTO
¢u3ukn B (HOPMHUPOBAHMM COBPEMEHHOW HAaydyHOU
KApTUHBI MHMpa, B Pa3BUTUN COBPEMEHHON TE€XHHUKH U
TEXHOJIOTMH, B IPAKTUYECKON AESTEIBHOCTH JIIOJEN;

YUYUTBHIBATh TPAHULIBl MPUMEHEHUS H3YYECHHBIX
(GUBUYECKUX ~ MOJCIICH: MarepuajibHasg  TOYKa,
WHEpIHaIbHAs CUCTeMa OTCYeTa, abCONIOTHO TBEPIOE
TEJIO, HWJICAJIbHBIM Ta3, MOJeId CTPOCHHUS Ta3oB,
YKUJIKOCTEN U TBEPJBIX TEJ, TOUEUHBIN IIEKTPUUECKHUI
3apsiJl IPU PeIIeHUH (PU3NYECKUX 3a]1a4;

pacrnio3HaBaTh (PU3MUECKUE SIBICHUS (IIPOIIECCHI)
U OOBSICHATH HMX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIGKy.HSIpHO-KHH@THHCCKOfI TCOpHUU CTPOCHUA
BEUIECTBA U DIJIEKTPOJMHAMUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE JIBIDKECHUE,
cBOOO/IHOE MajJieHUE Tel, ABMKEHHE MO OKPYKHOCTH,
HHEpLY, B3aMMO/ICHCTBUE Ted, g y3us,
OpOYHOBCKOE JBUKEHHE, CTPOCHUE >KUIKOCTEH U
TBECPABIX TCJI, UBMCHCHHC o0BeMa Tell IIpU Harp€BaHnuu
(oxJlaXxAeHUH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHACHCAWA, IIaBJICHUE, KPUCTAJJIM3alud, KUIICHUC,
BJIQXKHOCTh BO3JlyXa, MOBBIIICHUE TABJICHUS Ta3a MpHU
€ro Harp€BaHuMM B 3aKpPbITOM COCYJC, CBA3b MCKIAY

napamMeTpaMu COCTOSIHHUA Ta3a B H30IpoHeccCax,
OJICKTpHU3alus TCII, B3aUMOCHCTBHE 3apsAa0B,
OIIMChIBATb MEXaHHUYCCKOC JABHIKCHUC,

HCIIOJIb3Ys (1)I/ISI/I‘~ICCKI/I€ BCJIIMYHHBI: KOOpAWHATA, MYyTh,
NepeMeIIiCHUEC, CKOPOCThb, YCKOPCHHEC, MacCa TeClia,
cujia, HUMITYJIBC TCIa, KHMHETHYCCKast OHEpPTIUs,
NOTCHIUAJIbHAA  JHCPIrus, MCEXAaHUYCCKaA pa60Ta,
MCXAaHUYCCKasds MOLIHOCTBL, IIPpHU ONMCAaHWU ITPaBHUIILHO
TPAKTOBATh (1)I/I3PI‘ICCKI/II>’I CMBICJI HCIIOJIb3YCMBbIX
BCJIIMYHUH, HX 0003HAUYCHHS H CIHUHUIBI, HaAaXOIHUTb
(bOpMy.]'IBI, CBA3BIBAOIUC  TAHHYIO (I)I/I3I/I‘IGCKYIO
BCJIMYNHY C APYTUMH BCIIMUUMHAMMU,;

OIUCBHIBATh M3Y4YCHHBIEC TEIJIOBBIE CBOMCTBA TEI
U TEIUIOBbIE SABJICHUS, MCHOJIB3Ys (PU3NYECKUE
BEIIMYUHBI: JABJICHUE Tra3a, TEMIIEpaTypa, CpPEIHss
KMHETHUYECKash JHEPIrUs XAOTHYECKOrO JIBHIKEHMS
MOJIEKYJI, CPEAHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora
raza, K03(p(QUUUEHT MOJEe3HOr0 NEHCTBUS TEIMIOBOTO
JBUTATENS; TMPU ONWCAHWH MPABWIBHO TPAKTOBATH
¢u3n4YecKuif CMBICT HCHOJB3YEMBIX BEJIHYMH, HX
0003HAUEHUSI U EIUHMIBI, HAaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYIO BEIUYHUHY C
JPYTUMH BEJTUYNHAM;

OMNUCLIBATb U3YYCHHBIC 3JICKTPUYCCKHUC CBOMICTBaA

OneHKa «OTJIHYHO». 3a
rmyookoe W TOJIHOE
OBJIQJICHUE COJCPKAHUEM
yuyeOHOTO MaTepuana, B
KOTOpPOM  OOydaromuics
OpHEHTHUpYeTCH,
NOHSATHIHBIM ~ armnapaToM,
aKIEHTOJIOTUYECKIM u
opdosnrueckum
MUHUMYMaMH, 33 YMEHHE
HAXOJIUTh U UCIIOJIb30BaTh
UH(POPMALIHIO.

Onenka «xopomoy». Eciu
oOyyaromuiics MOJIHO
OCBOUII yueOHBIN
Marepua, BIIaJICET
HOHSATHIHBIM ~ armnapaToM,
aKIEHTOJIOTUYECKIM "
opdosnrueckum
MHUHHUMYMaMH,
OpPUECHTUPYETCS B
U3y4YCHHOM  MaTepualle,
IPaMOTHO H3J1araeT OTBET,
HO B €ro popMe UMEITCS
OT/IeNIbHbIE HETOUYHOCTH.
Ornenka
«Y/10BJICTBOPHTEIbHO.
Ecnu oOyuaromuiics
oOHapyXHBaeT 3HaHUS U
MMOHUMaHKE TI0JI0)KEHHOTO
y4eOHOT0 Mmarepuaa,
MOHSATUMHOIO  amnmapara,
aKI[EHTOJIOTHYECKOTO U
opdosnuyeckoro
MUHUMYMOB, HO HU3JIaraer
ux HETIOJTHO,
HEMOCIJEe0BaTeNbHO,
JIOMTyCKaeT HETOYHOCTH B
OTIpeIeIeHUH TOHITUH, He

yMeeT JI0Ka3aTeJIbHO

000CHOBATh CBOH

CYXKICHHSI.

Ouenka

«HEY/I0BJIETBOPHUTEIbHO»
Ecnmu  oOyuaromuiics

HMeeT pa3po3HEHHBIE,

OecCHUCTeMHBIC 3HAHMS, HE
yMeeT BBIACIATh TJIABHOE

—  YCTHBIE u
MMHCbMEHHBIE
OIIPOCHI Ha
TEOPETUUYECKUX U
IIPAKTUYECKUX

3aHATHSAX (BXOJIHBIC
1 (pOHTAIIbHBIC);

—  TPaKTHYECKHE
3QHSATHS;

—  B3auUMHBIA
KOHTPOJIb pu
pabore B mapax u
MaJIbIMU TPYIIIIaMU;
- 10 3aBEepIUICHUIO
Kypca
JK3aMeH B paMKax

IMPOBOAUTCA

IIPOMEKYTOUYHON
aTTeCcTaluu
CTYJICHTOB
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BEIIECTBA W DJICKTPUYECKUE SBIEHHUSA (TIPOIIECCHI),
UCTIONB3YST (PU3UYECKUE BEIMYUHBL: DJICKTPUYCCKUIN
3apsijl, SJCKTPUYECKOE I0JIe, HAIMPSHKEHHOCTh OIS,
MOTEHIIMAJ, PAa3HOCTh TOTEHIIUAIOB; TPU OINHUCAHUU
NPaBUIBHO  TPAaKTOBaThb  (PU3UYECKUH  CMBICI
HCIIOJIB3YCMBIX BCINYHH, UX O603H3‘-I€HI/I$I U CAUHUILIBI,
yVKa3biBaTh  (OPMYJIBI,  CBSI3bIBAIONIUE  JAHHYIO
(U3NYECKYIO BETUUMHY C IPYTHMMHU BEIIMYHMHAMU;

aHAIM3UPOBaTh  (pu3MuUeckue  mpolecchl U
SBIICHUSI, WCIONB3ysS  (U3MYeCKHe  3aKOHbI U
NPUHIMIBL: 3aKOH BceMupHoro TsaroteHus, I, 11 u III
3akOoHbl HbIOTOHA, 3aKOH COXpPaHEHUS MEXAHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHUS HUMITYJIbCa, NPUHIUI
CYTNEpIO3ULINH cul, OPUHIUII  paBHONPABUS
WHEPLIHATbHBIX CHCTEM OTCYeTa, MOJEKYISIpPHO-
KMHETHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeIHEH KHUHETUYECKOW SHEpruu
TEIUIOBOTO  JIBIDKEHUS MOJICKYJI C  aOCONIOTHOU
TEeMIIEPaTypoil, MePBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOro 3apsiaa, 3akoH Kymowna,
IpU STOM pa3jinyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKO0HA, €r0 MaTEMaTUYECKOE BBIPAKCHHE M YCIIOBUS
(rpaHuIIbl, 00IACTH) TPUMEHUMOCTH;

OOBSACHATL OCHOBHEIC IIPHUHIHIIBI I[GflCTBH)I
MallluH, HpI/I60pOB n TCXHHUYCCKHUX YCTpOI‘/'ICTB;
pasindarb yCJIOBHA UX 0€3011aCHOTO UCHOJIHL30BaHUS B
HOBCCI[HCBHOﬁ JKHU3HHU,

BBIMOJIHATh OKCIIEPUMEHTHI IO HCCIICTOBAHHIO
(bu3NYecKUX SIBJIECHUHN U MPOLECCOB C UCIIOIb30BaHUEM
OpsSIMBIX, W KOCBEHHBIX W3MEPEHUH, TpPH 3TOM
¢dopmynupoBate  mpoOiemMy/3ajady M THIOTE3Y
y4eOHOTO HKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUIOKEHHOTO 000py0BaHUs, MPOBOJIUTH OMNBIT U
(hopMyTUpOBaTh BHIBOJIBI;

OCYILIECTBJIATH MPSIMBIE U KOCBEHHBIE U3MEPEHUS
¢u3NyecKux  BEJIMYMH, TNpPU OITOM  BBIOMpATh
ONTUMAJIBHBIA CIIOCOO HM3MEpPEeHUs] U HCIOJb30BaTh
U3BECTHBIE METO/1bI OLICHKH MOTPEIIHOCTEN
U3MEPEHMUI,

HCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU
BEJIMYUHAMHU C UCIIOJIb30BAaHUEM IPSAMBIX HU3MEPEHUM,
IIpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOJYYECHHOH 3aBUCHUMOCTH (DU3NYECKUX
BEJIMYMH B BUJE Tabuull U TpaduKoOB, €IaTh BHIBOJbI
10 pe3yJabTaTaM UCCIEIOBAHUS;

coOnrofaTh mpaBwia O€30MacHOrO Tpyda IpU
MPOBEJICHUU HCCIIEAOBAaHUM B pamkKax y4eOHOro
IKCIIEPUMEHTA, yueOHO-HCCIIeI0BATENbCKOM "
IPOEKTHOM  JIEATENIBHOCTH € HCIOJIb30BaHUEM
U3MEpPUTENIbHBIX ~ YCTPOHMCTB M JabOpaTopHOTO
000pyIOBaHUS;

pemaTh pacyeTHbIE 3aJayd C SIBHO 3aJlaHHOM

u BTOPOCTETICHHOE,
JOMyCKaeT OMMOKH B
OTIpPENICJICHUN  TIOHSTHH,
HUCKaKaeT HMX  CMBICIH,

OecropsI09HO u
HEYBEPEHHO M3J1araeT
MaTepHral.
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(bU3UYECKON  MOMCNBIO, HCIONB3ysd  (pu3nueckue
3aKOHBl W TPHUHLUIBI, HA OCHOBE aHAJN3a YCIOBHSA
3a1a4d BBIOMPATh (PU3UYECKYIO MOEIb, BBIACIATH
¢usnveckre BEMTUYMHBI U (QOPMYIIBI, HEOOXOAUMBIE
IJISL e pEelIeHUs, TPOBOJUTH PAcCUeThl M OIEHUBATH
peaTbHOCTh MOJYYEHHOTO 3HA4eHUs (U3NYECKOH
BEJINYMHBI,

pelmarb KayeCTBEHHBIE 3aJlayd: BBICTPAUBATH
JIOTUYECKH HEIPOTUBOPEUYNBYIO LETIOYKY
pacCyXIE€HHI  C  HUCIOJb30BAHHEM  HM3YYEHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEN U (PU3NYECKUX SBIICHUM;

HCIIOJIB30BaTh IIpU PCHICHUU y‘-Ie6HBIX 3aga4
COBpEMEHHbIC HWH()OPMAIMOHHBIC TEXHOJOTUH  JUIS
[IOUCKA, CTPYKTYPUPOBaHWs, HUHTEPIpPETALUU U
OPEJCTABICHUsT Y4eOHOH HM  HAyYHO-NOIMYJISIPHOM
nHpopManuy, IIOJIy4€HHOMU u3 pa3IM4HBIX
HCTOYHHUKOB, KPUTHYCCKU AHAITU3HPOBATh
noJryJaeMyro HH(popMaIuio;

IPUBOJIUTh IPUMEPBl BKJIAaJa POCCUHCKUX U
3apyOEKHBIX YYCHBIX-(H3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TIIPOLIECCOB OKPY)KAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIO0JIB30BaTh TCOPETUUCCKUE 3HAHUS 110 (PU3UKE
B TIOBCCJHCBHOW  JKM3HM A  OOCCIICUCHUS
0€30IacCHOCTH TIpU  OOpallleHHH ¢ MpUOdOpaMH H
TEXHUYECKHUMH  YCTPOHCTBAMH, I COXpPaHCHUs
3II0POBbsI U COOJIFOJICHUST HOPM  DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPENIE;

paboTaTh B IpymIe ¢ BBHIIOJHEHUEM Pa3INYHbIX
COLIMAJIbHBIX POJIeH, MJIaHUPOBaTh pabOTy TPYMIIHI,
pallMoOHANIBHO ~ PAaCHpelensaTh  OO0S3aHHOCTH U
IUIAHUPOBAaTh  JEATENIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, OLEHUBATh BKJIAJ KaKIOrO U3 yYaCTHUKOB
IpyNIbl B pelIEHNE pacCMaTpUBAEMOil MPOOIIEMBI.

pacmo3HaBaTh (U3MUYECKUE SBICHUS (IIPOLIECCHI)
1 OOBSICHATH MX Ha OCHOBE 3aKOHOB JJICKTPOINHAMHUKH
Y KBAaHTOBOHM (PM3MKU: 3JEKTpUYECKas MPOBOJUMOCTD,
TEIUIOBOE,  CBETOBOE, XWMHYECKOE, MarHuTHOE
JIeWCTBUS ~ TOKa,  B3aUMOJACWCTBHE  MarHuTOB,
AJIEKTPOMArHUTHAST WHAYKIIHS, JICHCTBUE MarHUTHOTO
MOJISl Ha MPOBOJHHUK C TOKOM M JBMXKYILHUHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJIeOaHHs " BOJTHBHI,
NpSMOJIMHEIHOE paclpoCTpaHEeHHE CBETa, OTPaKeHUE,
npenomiieHue,  UHTepdepeHuus, audpakuus U
NoJISIpU3aLUs CBeTa, JHcTIepCus CBeTa,
¢dotoanexktpuyeckuit a¢dekrt (poroaddexr), cBeToBOE
JaBlieHHe, BO3HHUKHOBEHHE JIMHEHYaTOro CrekTpa
aToMa BOJOPO/AA, ECTeCTBEHHAs W WCKYCCTBEHHAs
PalnOAKTUBHOCTb;

ONKCHIBaTh HM3y4YEHHBbIE CBOICTBa BEIIECTBA
(amexTpuueckue, MarHuTHBbIE, ONTHUYECKUE,
AIIEKTPUYECKYI0O MPOBOAMMOCTh PA3JIUYHBIX Cpel) M

25




AJIEKTPOMArHUTHBIE SIBJICHUS (TPOIECCHI), HCIOIb3Ys
¢u3nyeckre BEIMYUHBL: SJIEKTPUUECKUN 3apsij, Cuia
TOKA, JJIEKTPUYECKOE HAMNPSHKEHHUE, 3JIEKTPUUYECKOE
COIIPOTHBIICHUE, pa3HOCTb NOTEHLUAJIOB,
ANEKTPOJABIIKYILAs cujia, paboTa ToKa, HHIYKIUS
MarHMuTHOro nmnousid, cuina Awmmnepa, cuia JlopeHua,
WHJIYKTUBHOCTh KaTYUIKH, SHEPIHs 3JIEKTPUUYECKOIO U
MarHUTHOTO TOJIeH, MepuoJl M YacToTa KojeOaHWH B
KojeOaTeNbHOM KOHType, 3apsii U Cujla TOKa B
nporecce rapMOHUYECKHX 3JIEKTPOMArHUTHBIX
Kose0aHuit, GOKyCHOE pacCTOSIHUE U ONTHYECKas CUiia
JUH3bl, 0pPU ONHCAHUU MPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCIOJIb3YeMBbIX BEJIMYUH, HX
00O3HAYeHHS M EIUHMIBI, YKa3blBaTh (OPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYI0 BEIMYUHY C
JIPYTUMU BETUYMHAMU;

OIMUCBHIBATh M3YYCHHBIC KBAHTOBBLIC SBICHUSA U
MPOIECChl, HUCTMONB3ysd  (U3NYECKHE  BEIWYHHBIL:
CKOPOCTb JJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, PHEPrUsl U MUMIYJIbC (POTOHA, MEPHOL
[oJIypacrana, JHEpPrus CBA3M AaTOMHBIX sA€p, IIpH
OIMCaHHUH TPABUIILHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJIb3YEMbIX BEJIMYNH, UX 0003HAYEHUS U €ITUHUIIbI,
yKa3blBaTh  (OPMYJIbl,  CBA3BIBAIOIIME  JIAHHYIO
(Gu3nMYecKyl0 BEIMYMHY C JAPYIMMU BEJIMYHMHAMH,
BBIUHCIISTh 3HaUCHHE (PU3MUECKOIN BEIIMYMHBL;

aHAJIM3UPOBaTh  (U3MYECKHE  MPOIECChl U
SBJICHUS, HMCIOJB3yd  (U3MUECKHE  3aKOHBI U
MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATENIBHOIO U
MapajyIeIbHOTO COEJUHEHUS MPOBOAHUKOB, 3aKOH
JIxoynsa-JIeHna, 3aKOH 2JEKTPOMArHUTHOM UHAYKLIHH,
3aKOH MPSIMOJIMHEWHOIO PACHPOCTPAHEHUS CBETA,
3aKOHBl OTPaXEHUs CBETa, 3aKOHbl IPEIOMIICHUS
CBeTa, ypaBHeHHEe OWHIITeHHa ansi Qorodddexra,
3aKOH COXPAaHEHUs DHHEPIUM, 3aKOH COXPAHEHUS
WMIyJIbCa, 3aKOH COXPAHEHHUS  BJIEKTPHUYECKOTO
3apsga, 3aKOH COXPAaHEHUs  MacCOBOIO  YMHCIA,
nocrynarel bopa, 3aKOH paguoOaKTHBHOIO pacraja,
IpU OSTOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTUYE€CKOE BBIPAKEHUE U YCIOBHUS
(rpaHuIBl, 00JIACTH) MPUMEHUMOCTH;

OTIPENIEeTISATh HANpPaBJICHUE BEKTOpAa WHIYKIIUU
MarHUTHOTO TOJIS MPOBOJAHMKA C TOKOM, CHJIbI AMIiepa
u cuiibl JlopeHna;

CTPOUTh U ONKCHIBATH H300pakeHHE, CO3/1aBaeMoe
TJTIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBHITIOJHATh OKCIEPUMEHTHI TI0 HUCCIIEJOBAHUIO
(U3HYECKUX SBJICHUHA U MPOIIECCOB C MCIIOIH30BAHUEM
NpSIMBIX, ¥ KOCBEHHBIX HW3MEpPEHHWIl: TpH 3TOM
dbopmynupoBath  TpoOiemy/3amadyy M TUIMOTE3Y
y4eOHOro JKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEAJIOKEHHOTO 000PY/IOBaHUS, TPOBOJAUTH ONBIT
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(GhopMyIMpOBaTh BHIBOJIBI;

Memanpeomemnuie pe3yromamol.

CaMOCTOSITENIbHO bopmynupoBaTh u
aKTyaJIM3UpOBaTh IMpOOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh IeTH  JCATeNBHOCTH, 3a]aBaTh

napaMCTPbl U KPUTCPHUU UX NOCTUIKCHUS,

BbIABJIATH 3dKOHOMCPHOCTU U MPOTHUBOPCUHA B
paccMaTpruBaCMbIX (bHBH‘IeCKI/IX SABJICHUSX,

pa3palaTeiBaTh IUIAH pEIIEHUs MpoOIEMBbl C

Y4€TOM aHajau3a UMEKIIMXCA MaTepualbHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb  KOPPEKTHBbI B JEATEIBHOCTD,
OLICHMBAaTh  COOTBETCTBHE  pE3YyJbTAaTOB  LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOODAWHUPOBATh H  BBIIONHATH paboOTy B
YCIIOBHSX peanbHOro, BUPTYAJILHOI'O u

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBATh KPEATHBHOE MBIIUICHHUE MTPU PEIICHHH
YKU3HEHHBIX NpobJIeM;

BJIA/IETh HAyYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSIMHU U METOIaMU (PU3UYECKON HAYKH;

BJIaJIeTh HaBBIKAMU Yy4eOHO-HCCIIe10BaTEIbCKON
U TPOEKTHOH JEATENbHOCTH B O00JAaCTH (PHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY
MOUCKY METOJOB pEIeHHS 3amad  (U3NIECKOTro

colepkKaHusl, TPUMEHEHUIO pPa3JMYHbIX METO/OB
IMO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH IO TOJYYECHHUIO
HOBOTO 3HAHUS, ero WHTEpIpETaIHH,

npeoOpa3oBaHUI0 M TPUMEHEHUI0 B Pa3IMYHBIX
Y4eOHBIX CHUTYyallUsX, B TOM YHCIE TPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PUBHKH,

BBISIBJISATh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U U
aKTyaJlu3UpoBaTh 3ajjady, BBIIBUTaTb TUIIOTE3y €€
peleHys], HaXOAUTh apryMEHThI JUIsl J10Ka3aTelbCTBa
CBOMX  YTBEpXKICHMH, 3a4aBaTh MapamMeTpbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs
3aladdl  pe3yNbTaThl, KPUTUYECKU OIICHUBATHh UX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATh HM3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHbIE 3a/1a4l
B 00pa3oBaTEeIbHON NIEATENBHOCTH, B TOM YHCIE IMPH
W3Y4YEHUU (DU3HKHY;

J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, OLICHUBATh
PUOOPETEHHBIN OIBIT;

YMCThL NEPCHOCUTHL 3HAHHUA 110 (I)I/I3I/IKe B
IMPAKTUYCCKYIO o0nacThb KU3HCACATCIIBHOCTH,

YMETh HMHTETPUPOBATh 3HAHUS U3
MPEAMETHBIX 00J1aCTel;

Pa3HbIX

OLeHKa «OTJHYHO». 3a
IyOOKOE W TOJHOE
OBJIQ/ICHUE COJCPKAHUEM
y4eOHOTO MaTepuaia, B
KOTOpOM  0O0ydaromuics
OpHEHTHUpYETCH,
MOHATHIHBIM ~ alapaToM,
aKIEHTOJIOTUYCCKIM u
ophosnruecKkuM
MHUHHMYMaMH, 332 YMEHHUE
HaXOJUTh W HCIOJIb30BATh
uHdopmaIuto.

Ouenka «xopomoy». Eciu
oOyJaromuincs TIOJTHO
OCBOMII yueOHBIN
Marepua, BJIQJICET
MOHSITHWHBIM ~ aImapaToM,
aKIEHTOJIOTUYCCKUM u
ophosnraecKuM
MUHHMYMaMH,
OpUEHTHUPYETCS B
U3Y4YCHHOM  MaTepualle,
IPaMOTHO H3J1araeT OTBET,
HO B ero opme MMEKTCs
OT/ICTIbHBIC HETOYHOCTH.
Onenka
«YAOBJIETBOPUTETBLHO.
Ecmmn oOyuaromuiics
OOHApy)XMBaeT 3HAHUS W
MOHMMAaHUE TOJO0XKEHHOTO
y4eOHOro MaTepuaia,
NOHSTUMHOTO  ammapara,
aKIIEHTOJIOTUYECKOTO U
ophosmHruecKoro
MHUHAMYMOB, HO H3JIaraet
17 HETOJTHO,
HETIOCIIeI0BATENBHO,
JIOTYCKaeT HETOYHOCTH B
ONPEACIICHUN TTOHATHHI, HE

yMeeT JIOKa3aTeIIbHO

000CHOBaTh CBOH

CYXKICHHUSI.

Onenka

«HEY0BJIEeTBOPUTEIHHO
Ecmn  oOydarommiics

HMEET pa3po3HEHHBIE,

OeccrUCTeMHBIC 3HAHMS, HE
yMeeT BBIIETATh TJIaBHOE
u BTOPOCTEIICHHOE,

- TECTUPOBAHUE;

- pelleHue 3a71ay;

- MIPAKTUICCKHE
paboThl (omenka
pe3yJIbTaToB
BBITTOJTHEHHSI
MPAKTUIECKHUX
pabor)
-IPOMEXKYTOYHAS

aTTcCcranus:
IK3aMCH
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BBIIBHUI'aTh HOBBIC nacu, npeajiaratb
OPHUT'MHAJIBHBIC MMOAXOAbI U PCUHICHUS,

CTaBUTb HpO6HCMBI n 3aJa4v, AJOIIyCKaromiue
AJIBTCPHATUBHBIC PCIICHUA

BJIQJIETh HAaBBIKAMU TMOJY4YeHHUS HHGOpMaLUU
(U3HYECKOTO COACPKAHUS M3 HMCTOYHUKOB DPA3HBIX
TUIOB, CAMOCTOSATEIbHO  OCYLIECTBIATH  IOUCK,
aHAIM3,  CHUCTEMAaTH3alUId W HMHTEPIPETAIHUIO
uHpOpMallMd  pa3IMYHBIX  BUJOB U (QopMm
MIPEACTABICHUS;

OLICHUMBATh JOCTOBEPHOCTH I/IH(l)OpMaI_II/II/I;

UCIIONIb30BaTh CPEJACTBA HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMA B  pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX )41
OpraHU3aIMOHHBIX 3a/1a4 ¢ COOJII0ICHUEM TPEOOBAHMIA
OprOHOMMKH, TECXHUKHN 6G3OHaCHOCTI/I, TUT'HCHBI,
pecypcocOepekeHns, PAaBOBBIX M ITHYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MTaCHOCTH,

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEP>KaHUS B
pa3auuHbIX  QopmMaTax € Y4eTOM Ha3Hau€HUs
uHpopMallUMd U IEeNeBOil  ayauTOpuHu, BbIOUpas
ONTUMAJIbHYIO bopmy IIpEICTaBICHUS u
BHU3yaJIU3allUU;

OCYIIECTBIISATH OOIIEHNE HAa YPOKax (U3UKU U BO
BHEYPOUYHOH JICSITENBHOCTH;

paciio3HaBaThb MMpCAIOCBIIIKH KOH(bJ'II/IKTHBIX
CI/ITyaHI/Iﬁ u CMAT4YaTh KOH(l)JII/IKTI)I;

Pa3BECPHYTO H JIOTUYHO H3JIaraTb CBOKO TOYKY
3pCHHA C UCITOJIL30BAHUECM SA3BIKOBBIX CPCICTB,

[IOHUMAaTb U  HCIOJb30BaTh IIPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaIbHOU pabOThI;

BBIOMpPAaTh TEMaTHMKy M METOIbl COBMECTHBIX
OecTBUM ¢ ydyeToM  OOIIMX  HMHTEpecoB, U
BO3MOKHOCTEHN Ka)KJ0I'0 4IeHA KOJUIEKTUBA,

MPUHUMATh LIEJIH COBMECTHOM JAESATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHUPOBATH JCHCTBUS IO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHH,
pacrpenensarb pojid C Y4€TOM MHEHHUM YYaCTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OLICHMBATh KAueCTBO CBOETO BKJala U KaXk0To
y4acTHMKAa KOMaHIbl B OOIIMH pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIC MPOEKTHI, OIEHUBATh UICH C
MO3UIIMM HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTHYECKOU
3HAYNMOCTH;

OCYIIECTBIISATh ~ MO3UTHBHOE  CTPATETHYECKOE
MOBEJEHUE B pA3JIMYHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO W BOOOpAKEHHE, OBITh MHUITMATHBHBIM;

CaMOCTOSITENIEHO OCYILIECTBIISATh
MO3HABATENbHYIO JI€ATEIbHOCTh B 00JIaCTH (PU3UKU U
aCTPOHOMMH, BBISBIATH NPOOJEMbI, CTaBUTh H
dhopmyaupoBaTh COOCTBEHHBIC 3a/1a4H;

JOTyCKaeT  OIIMOKA B

OTIpENICIICHU U
UCKaXaeT  HuX
OecropsII0YHO
HEYBEPEHHO
MaTepual.

MOHSATHUH,
CMBICII,

i
n3jaraet
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CaMOCTOSITEIbHO COCTaBJIATh IUTAH  pEHICHUS
pacyeTHBIX U KaYECTBEHHBIX 3aJ1ay, IJIaH BBIITOJIHEHUS
MPAaKTUYECKOW paboThl ¢ y4ETOM HMCIOIIMXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH 51
MPEIOYTEHUI;

JaBaTb OICHKY HOBBIM CUTYAllUSIM;

pacmiupsTh paMKH y4eOHOro MpeAMeTra Ha
OCHOBE JINYHBIX MPEANOUYTECHUN;

JIeJiaTh OCO3HAHHBIN BBIOOp, ApryMEHTHUPOBATH
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh MPHUOOPETEHHBIN OIbIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO
SpyauLUN B 001acTH (PU3MKH, TMOCTOSHHO MOBBIIATH
CBOI 00pa3oBaTeNbHBIN M KYJIbTYPHBIH YPOBEHB;

JaBaTb ONCHKY HOBBIM CHUTyallUssM, BHOCHUTDH
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBAThb
COOTBCTCTBHUEC PE3YJILTATOB LEC/IAM,

BJIaJICTh HABBIKAMH I0O3HABATEJILHOW peduiekcuu
KaKk  OCO3HAaHMsS  COBEPIIAEMBIX  JEHUCTBUH W
MBICIUTENBHBIX ~ IPOLECCOB, MX PE3yIbTaTOB U
OCHOBAHUII;

UCIOJIb30BaTh NpPUEMBbl Pe(ICKCUH sl OLEHKU
CUTYalluH, BbIOOpA BEPHOT'O PELICHMUS;

OOCHUBATL PHUCKU M CBOCBPCMCHHO IIPUHHUMATDH
PEIICHUS IO UX CHUIKCHUIO,

MNPpUHHUMATh MOTHBBI U APryMCHTHI JAPYIrux IpU
AHAJIN3C PE3YJILTATOB ACATCIbHOCTH.

MPUHUMATH ce0s, TOHUMAasi CBOM HEIOCTATKH U
JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI U apryMEHTBl JPYTUX NpHU
aHAJIM3€ Pe3yJIbTATOB JICATEIbHOCTH;

NPU3HABATh CBOE MPABO M NPaBO JPYyIHUX Ha
OLIHOKY.
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JIMCT PACCMOTPEHWH U OJJOBPEHUI
padouyeil mporpaMMbl M CHUTIIHHbBI
O.11 ®usuka

21.02.19 3emueycTpoiicTBo

1) PaccmoTtpeHa u ogobpeHa:

a) Ha 3acepaHuu npeaMeTHO-UMKNOBOW METOAUYECKON KOMUCCUN
npotokon Ne 5 ot 05.04.2023r.

MNpeacegarens MNUMK '74-/ @ MeaHosa HO.H.

6) Ha 3acegaHum metoauyeckoin komuccuu oraenerus Crno
npotokon Ne 7 ot 11.04.2023 .

[peaceaarenb METOAUYECKON KOMUCCUN f'i 2’944»-/7 OavHa E.B.

)

poggeccuoHanbHoM cgepbl no npogunio MMNCC3

2) PaccmoTtpeHa u onobpeHa npencnau e

3 "?lp@aneﬂuﬂ Pocpeectpa Omckoi obnacty,
- % A.B. Haraes

HavanbHUK
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MU3MEHEHUS U JONNOJIHEHUSA
K paGoueii mporpamMme JAUCHHUILIMHBI
O/1.11 ®usuka
B cocrage IIIICC3 21.02.19 3emaeycTpoiicTBO

BenomocTb nameHeHUM

Ne . . O6ocHoBaHue
Bua obHoBnEeHUn CopepxaHune nameHeHumn, BHocumbix B OO .
n/n M3MEHEHMI
O6HoBneHne Ha |be3 nameHeHus ExxerogHoe
1 | 2024/25 y4ebHbin oBHoBREHNe
rog,
i) /'
. l’r [ U }
Begywun npenogaeartenb d /Wutanesa T.1O./

PabGoyass nporpamma nepecMoTpeHa, obGcyxaeHa M ofobpeHa Ha 3acegaHuyM npeaMeTHO-

LIMKNOBOW MeToamyeckon kommceum, npotokonn Ne 6 ot «_19 » maprta 2024r.

YV TR
Mpeacepatens NMUMK & | /MBaHoBa HO.H./

OpobpeHa metoanyeckon komuccunen otgenenusa CIr1O, npotokon Ne 6 oT «_26_» _MapTa
2024 .

Mpeacenatens metToanyeckon kommceum otgenenus Cro % ”Z /fOanHa E.B./
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MU3MEHEHUS U JONNOJIHEHUSA
K paGoueii mporpamMme JAUCHHUILIMHBI
O/1.11 ®usuka
B cocrage IIIICC3 21.02.19 3emaeycTpoiicTBO

BenomocTb nameHeHUM

Ne Bug obHoBNEHWI CogaepxaHne nameHeHun, sBHocumbix 8 OMNOT OGOCHOBaHK'e
n/n M3MEHEHUN
O6HoBneHne Ha |be3 nameHeHus ExxerogHoe
1 | 2025/26 y4ebHbin obHoBrEHNe
rog,
[ f.i(. e ,‘/
Begywun npenogaeartenb = d /Wutanesa T.1O./

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa Ha 3acegaHum NpegMeTHo-

LMKIOBOW MeTognyeckomn kommcemm, npotokonmn Ne 5 oT « 18 » mapta 2025T.
< r}c‘/ .{; Ifjf .‘f
Mpencepatens MNMUMK <~/ [MeaHoea KO.H./

OpobpeHa meTtoamyeckon komuccuen otaenennst ClrNO, npoTtokon Ne 7 oT « 10 »

anpena 2025r.

é ; L
MNpeacepatens metoguyeckomn kommccun otaenenus Cro 5 Z /KOanHa E.B./
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3.2.1. OcHoBHELIE TEYaTHLIEC U3MAHUS
IleyaTHBIX U3MAaHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. Msikumes I'. S. ®usuka. 10 kinacc. ba3zoBsiii u yriny0néunasiii ypoBHH : yueOnuk /. S.
Mskumes, b. b. byxosues, H. H. Corckuii; mox pen. IlapdpentreBoii H.A., - 1l-e wu3m.,
nepepaboTaHHOe U JonojiHeHHOe - MockBa: [Ipoceemenue, 2024. — 432 c. : un. — ISBN 978-
5-09-112178-0. - Tekcr : anexkrponnsmi. - URL: https://znanium.ru/catalog/product/2157221 —
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

2. Msixumes I'. SI. @uznka. 11 kiacc. ba3oBelii n yrimy0n€éHuslid ypoBau : yueOHuk / I'. S1.
Mskuies, b. b. Byxosues, B. M. Uapyrun; nox pen. H. A. [TapdentseBa. - 12-e usn., crep. —
Mockga : IIpocsemenune, 2024. — 432 c. : [4] n. un. — (Knaccuueckuii kypc). — ISBN 978-5-
09-112179-7. - Tekcr : snekrponnbii. - URL: https://znanium.ru/catalog/product/2157215 —
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKH

1. Omutpuesa, E. 1. dusuka B mpumepax u 3agadax : yueOHoe mocobue / E. U.
Hmutpuesa, JI. /1. Mesnena, JI. [I. Koctrouenko. - 2-¢ u3., nepepad. u nom. - Mocksa : @POPYM
: IHOPA-M, 2021. - 512 c. - [ISBN 978-5-91134-712-3. - Tekct : snextponsbii. - URL:
https://znanium.com/catalog/product/1138798 — Pexxum moctyma: mo moImucKe.

2. [Munckuii A. A. ®usuka : yaeobnuk / A.A. [Munckuii, I'.1O. I'pakoBckwii ; mox oomr.pe/.
FO.U. luxa, H.C. [lypermeBoit. — 4-e u3n., uctip. — Mocksa : DOPYM : UHOPA-M, 2023. —
560 c¢. — ISBN 978-5-00091-739-8. - Tekcr : oanektponHsidi. -  URL:
https://znanium.com/catalog/product/1968777 — Pexxum mocTyma: /it aBTOPH3. MOJIb30BATEICH.

3. Tapacos O. M. ®u3snka: 1abopatopHbie pabOTHI ¢ BOIIPOCAMU U 33/IaHUSAMHU : yueOHOe
nocobue / O.M. TapacoB. — 2-e u3f., ucnp. u gon. — Mocksa : DOPYM : UHOPA-M, 2024.
— 97 c¢. — ISBN 978-5-00091-472-4. - Tekcr : omektpoHHsii. - URL:
https://znanium.ru/catalog/product/2192597 — Pexxum goctymna: uist aBTOpU3. TOJIb30BATEIICH.

4. ®usnka BIIKOJIE: HAyYHO-MeTOoAWYeckuid xypHasl. — Mocksa. - ISSN0130-5522. —
Tekcr : HenmocpeACTBEHHBIM.
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MU3MEHEHUS U JONNOJIHEHUSA
K paGoueii mporpamMme JAUCHHUILIMHBI
O/1.11 ®usuka
B cocrage IIIICC3 21.02.19 3emaeycTpoiicTBO

BenomocTb nameHeHUM

Ne Bug obHoBNEHWI CogaepxaHne nameHeHun, sBHocumbix B OMNOr OGOCHOBaHK'e
n/n NU3MEHEHNI
O6HoBneHne Ha |AkTyanusauusa cnucka nuteparypbl ExerogHoe
1 | 2026/27 y4ebHbin obHoBrEHNe
rog
[ f.i(. e ,‘/
Begywun npenogaeartenb = d /Wutanesa T.1O./

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa Ha 3acefaHMmM NpegMeTHO-
LIMKIOBOW MeTognyeckomn kommcemm, npotokonn Ne 5 ot « 12 » maga 2026 .
A/
T—
Mpeacenatens MUMK___ 7/ /®ununnosa W.B./

OpobpeHa meToamyeckon komuccuen otaeneHusi CI1O, npotokon Ne 6 ot « 16 »

mwoHa 2026.

/
¥
MNpeacenatens metoguyeckon kommccun otaenenus Cro % /NuTanesa T.1O.
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3.2.1. OcHoBHELIE TEYaTHLIEC U3MAHUS
IleyaTHBIX U3MAaHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. Msikumes I'. S. ®usuka. 10 kinacc. ba3zoBsiii u yriny0néunasiii ypoBHH : yueOnuk /. S.
Mskumes, b. b. byxosues, H. H. Corckuii; mox pen. IlapdpentreBoii H.A., - 1l-e wu3m.,
nepepaboTanHoe U AonoiaHeHHoe - MockBa:[IpocBemienue, 2024. — 432 c. : uin. —ISBN 978-5-
09-112178-0. - Tekcr : amexkrponnsii. - URL: https://znanium.ru/catalog/product/2157221—
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

2. Msixumes I'. SI. @uznka. 11 kiacc. ba3oBelii n yrimy0n€éHuslid ypoBau : yueOHuk / I'. S1.
Mskues, b. b. Byxosues, B. M. Uapyrun; nox pen. H. A. ITapdentseBa. - 12-e usn., crep. —
Mockga : IIpocsemenune, 2024. — 432 c. : [4] n. un. — (Knaccuueckuii kypc). — ISBN 978-5-
09-112179-7. - Tekct : anekrponnsii. - URL: https://znanium.ru/catalog/product/2157215—
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

3.2.3. JlonoJIHUTEIbHbIE HCTOYHUKH

1. IMunckuit A. A. ®usuka : yueOnuk / A.A. [Tunckuit, I'.}O. I'pakoBckuii ; moa oour.pe.
F0.N. luxa, H.C. IlypsbrimeBoit. — 4-e u3n., uctip. — Mocksa : @OPYM : UHOPA-M, 2026. —
560 c¢. — ISBN 978-5-00091-739-8. - Tekcr : onekrtponnsni. - URL:
https://znanium.ru/catalog/product/2143938 — Pexxuim goctyma: Ui aBTOpHU3. MOJIb30BATEIICH.

2. TapacoB O. M. ®usuka: 1aboparopHbie pabOTHI C BOIIPOCAMH H 33IaHUSMH : yueOHOe
nocobue / O.M. TapacoB. — 2-e u3a., ucrp. u aorn. — Mocksa : @POPYM : UHOPA-M, 2024.
— 97 c¢. —ISBN 978-5-00091-472-4. - Tekcr : oanekrponneid. - URL:
https://znanium.ru/catalog/product/2192597 — Pexxim gocTyma: st aBTOPHU3. MOJIb30BATEIIEH.

3. ®u3uka BIIKOJIE: HAYYHO-METOJIMYECKUH KypHald. — MockBa. - ISSN0130-5522. —
TekcT : HemocpeACTBEHHBIH.
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