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1. HOACHUTEJIBHAA 3AIIMCKA

[Tporpamma yuebHOTO npenmera «Pu3nKay OpUEHTUPOBAHA HAa peaTH3aIiio
deaeparbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa (Janee —
®I'OC) cpennero obmiero 06pazoBanus Ha yriyOJeHHOM YpOBHE B Ipeeiax MporpaMMbl
MOJITOTOBKHU CHEIMaIMCTOB cpeanero 3BeHa (nanee [IIICC3) cpennero
npodecCHoHaTbHOTO 00pa30BaHMSs C YIETOM MPOGUIIS TOTydaeMoro NpoGheCcCHOHAITBHOTO
00pa3oBaHuUsL.

ConepxaHue NporpaMmbl HAIPaBJIEHO HA JOCTHXKEHUE CIAEAYIONIUX 1IENei:

— OCBOCHHME 3HAHMHA O (PYHIAMEHTAJIbHBIX (U3MUECKUX 3aKOHaX W MPHUHIIMIAX,
JeKaluX B OCHOBE COBPEMEHHON (hPHM3MUECKON KapTHHBI MUPA; HanboJee BaXKHbBIX
OTKPBITUSX B 00JacCTH (PU3MKH, OKA3aBLIMX ONPEIEISIIONIEE BINUSIHUE HA Pa3BUTHE
TEXHUKHU Y TEXHOJIOTHUH; METOJaX HAyYHOTO NO3HAHMS IIPUPOJIBI;

— OBJIQJICHUE YMEHUSMU TMPOBOAUTH HAONIONCHUS, TUIAHUPOBATH W BBINOIHATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHATH MOJTyYEHHbIE
3HaHUS 10 (PU3UKeE 17151 00bSICHEHUS pa3HOOOPa3HbIX (PU3UYECKUX SIBICHUHN U CBOMCTB
BEIECTB; TMPAKTHUYECKH HWCIOJb30BaTh  (PU3WUYECKWe 3HAHUS;, OICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(OpMaIUK;

— pa3BUTHE TIO3HABATEIIBHBIX WHTEPECOB, HMHTCIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH B mporecce MpUOOpeTeHWs 3HAHUW W YMEHHH 10 (U3NKe C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HWCTOYHHKOB HMH(OpPMAIMK H  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA,

— BOCIHTaHHE YOEKICHHOCTH B BO3MOXXKHOCTH TIO3HAHUS 3aKOHOB TMPUPOJIEI,
UCTIONIB30BaHUSl  JIOCTMKCHUU (U3UKKM HAa Olaro pa3BUTHS  YEIIOBEUECKOU
[MBUJIM3AIMY; HEOOXOAMMOCTH COTPYJHHYECTBA B TIPOLIECCE COBMECTHOTO
BBIIIOJTHEHUST 3a/1a4, YBAKUTEIFHOTO OTHOIICHWS K MHEHHUIO OINOHEHTa IpH
oOCyXIeHUH TpoOJIeM €CTeCTBEHHO-HAyYHOTO COJAEP)KAaHUSA; TOTOBHOCTH K
MOPaJIbHO-3THYECKOH OIICHKE HCIIONb30BaHUSI HAYYHBIX JIOCTH)KEHHH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIIEH CpelIbl;

— HWCTOJB30BAHME TPUOOPETCHHBIX 3HAHWM M YMEHUH ISl PEIICHUS MPAKTUYSCKUX
3a/1ad TIOBCEIHECBHOM JKM3HHU, OOECIICUCHHsS O€30IMacHOCTH COOCTBEHHOM »KW3HH,
pAlMOHAJIBHOTO  MPUPOJONOIL30BAHUSI W OXPaHbl OKPYXAIOWIEH Cpeabl W
BO3MOXXHOCTh MPHUMEHEHUS] 3HAHUM TMpU PENIEHUU 3a/lady, BO3HHUKAIONIUX B
nocjaeayriel npopecCuoHaTbHON EATeIbHOCTH.



Ha wusyuenne mnpenvera «@usuka» mno crneunanbHoctd 23.02.07 «TexHuueckoe
o0CTyKMBaHUE W PEMOHT JBUTATENCH, CACTEM U arperatoB aBToMoomein» orBoautcs 218
4acOB B COOTBETCTBUH C Pa3bICHEHUSIMU 110 peann3aiun GeaeparbHOro rocyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO 00I1Iero 0OpazoBanus (MpoduILHOE 00yUeHNUEe).

B npohuitbHY0 COCTABIISIIONIYO BXOAUT MPO(eCCHOHATEHO HAIPABICHHOE COJICPIKaHuE,
HEoOXouMoe Tt (POPMHUPOBAHUST y 00yUArOIINXCS TIPO(PECCHOHATEHBIX KOMITCTCHITHH.

B nporpamme no npeametry «PuU3nKay, peann3yeMond IpU NOArOTOBKE CTYJIEHTOB I10
crienranbHOCTH 23.02.07 «TexHuueckoe 00CITyKMBaHUE U PEMOHT JBUTaTelield, CUCTEM U
arperatoB aBTOMOOWIICH» MPOGUILHON COCTABIISIIOIIEH OXBauy€HbI BCE Pa3/IeIibl.

B nporpaMme TCOPETHICCKHUEC CBEACHUA JOIIOJIHAIOTCS IIPAKTHYCCKUMU 3aHATUAMMU.

IIporpamma cOOEpPKUT TEMATUYECKUM IUIAH, OTPAKAIOLIUMN KOJMYECTBO 4YaCOB,
BBIACIIIEMOE Ha U3y4YeHHUe npeamMera «Pusukay.

KOHTpOJ'Ib KadgeCTBa OCBOCHH:A IIPCIAMCTA «Duzuka» IMPOBOAUTCA B IIPOLCCCE
TEKYLICTIO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ aTTeCTalnu.

Texymuii KOHTPOJIb MPOBOJIUTCA B Ipenenax yuyeOHOro BpeMEHHU, OTBEAECHHOrO Ha
OpeaAMeT, KaK TpaJULMOHHBIMU, TaK M WHHOBAIMOHHBIMU METOAAMH, BKJIOYas
KOMIIBIOTEPHOE TEeCTUpOBaHUE. Pe3ynbTaThl KOHTPOJS YYUTHIBAIOTCS MPU MOJIBEACHUU
UTOTOB IO MPEIMETY.

[IpomexxyTouHas aTTecTalysi MPOBOJIUTCS B OpMeE dK3aMeHa M0 UTOTaM M3Yy4eHUs
npeaMera.

HpOMe)KYTO‘-IHaH arTecranusda B BHUJIC OK3aMCHA IO HNPEAMETY IPOBOIUTCA 34 CUCT
BPCMCHH, OTBCACHHOI'O Ha €€ OCBOCHHUE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

B ocHoBe yueOHOM aucuunianibl « PU3nKa» JeKUT YCTAaHOBKA Ha (POPMHUPOBAHUE Y
oOydaeMbIX cHUCTEMbl 0a30BbIX MOHATHM (U3UKM M TPEACTABICHUNA O COBPEMEHHOM
bu3znyecKoil KapTHHE MHUPA, a TAK)KE BBIPAOOTKAa YMEHUHN MPUMEHATH (HU3HUECKUE 3HAHUS
KaK B MPO(EeCCHOHANTBHOMN AEATEIbHOCTH, TaK U JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnonoxeHus, pa3BUBaeMble (DU3MKOM, paccCMaTPUBAIOTCS Kak OCHOBA
CO3/IaHUs U UCIIOJIb30BaHUsI MH(GOPMAIIMOHHBIX U KOMMYHUKaIUOHHBIX TexHonorui (UKT)
—OJHOTO U3 HauboJsiee 3HAYMMBIX TEXHOJIOTMYECKUX JOCTUKEHUH COBPEMEHHOMN
UMBWIN3ALIAH.

®us3uka JaeT KIIY K MNOHUMAHUIO MHOTOYHMCIICHHBIX SBICHUW W HIPOLECCOB
OKpY’Karo1ero Mupa (B €CTeCTBEHHO-HAYYHBIX 00JIaCTSX, COIUOIOTHH, SKOHOMUKE, S3bIKE,
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auTepatype u 1p.). B pusuke popmupyrorcs MHOTHE BUBI I€ATEILHOCTH, KOTOPHIE UMEIOT
METanpeaIMeTHbIM XapakTep. K HUM B mEpBYI0 oYepenb OTHOCITCSA: MOJEIUPOBAHUE
00BEKTOB M TMPOIECCOB, NPUMEHEHHE OCHOBHBIX METOAOB [O3HAHUS, CUCTEMHO-
UHGOPMAIIMOHHBIN aHanu3, (GOPMYyJIMPOBAHME TUIOTE3, AHAIU3 M CHHTE3, CPaBHEHUE,
000011IeHe, CHUCTeMaTH3allks, BbISIBICHUE TNPUUYUHHO-CIEIACTBEHHBIX CBS3€H, MOUCK
aHaJIOroOB, ympaBiieHue 00beKTaMu M Tporeccamu. MIMEHHO 3Ta MUCHUIUIMHA TO3BOJSET
NO3HAKOMHUTh CTYJEHTOB C HAYYHbIMM METOJAMH II03HAHMS, HAY4YUTh KX OTJIMYATh
TUIIOTE3Y OT TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

®u3rka UMeeT OYeHb OOJIBIIIOE U BCEBO3PACTAIOUIEE YHCIIO MEXKIUCHUIIIIMHAPHBIX
CBSI3€H, IPUYEM Ha YPOBHE KaK MOHATUMHOTIO arnmapara, Tak 1 MHCTpyMeHTapusi. CkazaHHOe
MO3BOJISIET paccMaTpuBaTh (PU3MKY KaK METAIUCIUIUINHY, KOTOpas MPEIOCTABISICT
MEXIUCIUTUTMHAPHBIN S3bIK JIJIs1 OMIMCAHMS HAYYHOUN KapTHUHBI MUPA.

duszuka sBISIETCS CUCTEMOOOpa3yromuM (AaKTOpOM [JIsl €CTECTBEHHO-HAYYHBIX
y4€OHBIX IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE COAEPIKAHUSI XUMUH,
ouonoruu, reorpadun, aCTPOHOMUHU U CHEIHANBHBIX JUCIHUIUIMH (TEXHUYECKasi MEXaHUKa,
JJIEKTPOTEXHUKA, JJIEKTPOHMKA W [1p.). YueOHas aucummiuHa «®dusmka» cospaer
YHHUBEpCaJbHYI0O 0a3y i1 U3y4eHHsS OOMIENPOPECCHOHANBHBIX ¢  CHEIHATbHBIX
JTUCIUIUINH, 3aKIaabIBast (GyHIaMEHT JJIsl OCIEAYIOUIEr0 O0yUeHUs CTYACHTOB.

Obnagast TIOTMYECKON CTPOMHOCTHIO M OMHUPAsACh HA AKCIEPUMEHTaJIbHbIE (DAKTHI,
yueOHas guciuiuinHa «®Pusuka» GopMUpPYeT Yy CTYACHTOB TNOJJIMHHO HAay4YHOE
MHUpoBO33peHue. dusnka SBISETCS OCHOBOW YYEHHUS O MAaTepHabHOM MHUPE U pelaeT
npoOJIeMbl 3TOTO MUPA.

Nzydyenne ¢uznkn B MpodecCHOHATIBHBIX 00pa30BaTENBHBIX OpPTaHU3AIMSX,
peanu3yronmx o0pa3oBaTeIbLHYI0 MPOTpaMMy CPETHETO 00IIero o0pa3oBaHus B IIpeaeiax
ocBoenust OITOIT CITO na 6a3e 0OCHOBHOTO 00IIIETO 00pa30BaHusl, UMEET CBOU OCOOEHHOCTHU
B 3aBUCHUMOCTH OT mpoduis mpodeccHoHamsHOTO 00pa3oBaHMs. ITO BBIPAKAETCS B
COJIep’)KaHUU OOy4YeHHs, KOJMYECTBE YACOB, BBIACISAEMBIX HA M3yUeHHE OTICIBHBIX TEM
IpOrpaMMbl, TUIyOMHE WX OCBOCHHS CTYACHTaMH, O0OBEME M XapaKTepe MpPaKTHUYECKUX
3aHATUHN, BUAAX BHEAYJUTOPHONU CAMOCTOSTENBHON pabOThI CTYACHTOB.

B coneprxanuu yueOHOM NTUCHUTUIMHBI IO (PU3HKE MTPU OATOTOBKE 00YJAIOIIMXCS 110
npodeccusiM M CHEHHATBHOCTSM  TEXHHUYECKOro mpoduias npodeccuoHaNIbHOTO
oOpa3oBaHMs PO(PHUIBHON COCTABIAIOLIEH ABIAETCS pasien « NEKTPOAUHAMUKAY, TaK KaK
OOMBIIMHCTBO MIPO(deccuil U CIelUaTbHOCTEN, OTHOCAUINXCSA K 3TOMY MPOQUITIO, CBA3aHbI
C DIIEKTPOTEXHUKOU U JIEKTPOHUKOU.



Jns cnemunanbHoctH 23.02.07 TexHuveckoe 00cCay:;KMBaHMe M PEMOHT JABMrareJiei,
CHCTEM U arperaToB aBTOMOOWJIell POGMIBHON COCTABIAIONICH SBISIOTCS CIEAYIOIHE
IUTAKTUYECKHE eINHUIIBL:

Conep:xkanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B [1eATeJbHOCTH CTY1CHTOB
(Ha ypoBHe y4eOHBIX 1elCTBHIH)

Beenenne

YMeHus TOCTaHOBKY IIeJIeH AeATeIbHOCTH, IIIAaHUPOBAHMS COOCTBEHHOM
NESATEIBHOCTH ISl JOCTMOKCHMSI IIOCTABICHHBIX ILEJICH, IPEIBHICHUS
BO3MOJKHBIX pe€3YyJbTaTOB 3TUX JCHCTBUM, OpraHU3allMM CAMOKOHTPOJIS H
OLICHKH ITOJIy4E€HHBIX PE3YJIbTaTOB.

Pa3Butue criocoOHOCTH SICHO M TOUYHO M3JIaraTh CBOM MBICIH, JIOTHYECKH
00OCHOBBIBaTbh CBOIO TOUKY 3PEHUS, BOCHIPUHUMATh U aHAJIM3UPOBATh MHEHUS
cobeceIHUKOB, IIPU3HABAs MPABO JAPYroro 4YeJoBeKa Ha HHOE MHEHHE.

[TpousBeneHne nM3MepeHus (PU3MUECKUX BEIUYMH U OICHKA T'PaHMIIBI
MOTPEIIHOCTEN U3MEPEHU.

IIpencraBnenue rpaHyibl MOTPEIIHOCTEH U3MEPEHUN IIPU ITOCTPOCHUU
rpaduKoB.

YMeHue BbICKa3blBaTh TUIIOTE3bl IS OOBSICHEHUS HaOII0aeMbIX

SIBIICHU.
YMenue npeajaratb MOJEIH SIBICHUH.

VYkazaHue rpaHull TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB. M3iokeHue
OCHOBHBIX MTOJIOKEHUI COBPEMEHHON HAYYHOU KapTHUHBI MHUpA.
[IpuBeneHune nMpuMepoB BIUSHUS OTKPBHITHH B (PU3MKE HA MpOrpecc B

TEXHUKE W TEXHOJIOTHH TIPOU3BOJICTBA.
Hcnoap3oBanue MHTepHEeTa 19 HOMCKA HHMOOPMAIIU

1. Mexanuka

1.1 Kugemaruka

[IpencraBieHne MEXaHMYECKOTO JBWKCHHUS Tejla  YpPaBHEHUSMH
3aBUCUMOCTH KOOPJIMHAT U IIPOEKIUEN CKOPOCTU OT BPEMEHH.

[IpeacraBnenne  MEXaHWYECKOTO  JBWIKEHUS  Tena  Tpadukamu
3aBUCUMOCTH KOOPJIMHAT U IMIPOEKIUEN CKOPOCTU OT BPEMEHH.

Onpenenenne KOOpIAUHAT MPOWUJIEHHOTO MYTH, CKOPOCTH M YCKOPEHUS
Tena To TpadukaM 3aBUCHMOCTH KOOPAMHAT WM TPOCKIUH CKOPOCTH OT
BpeMeHu. OmnpeneneHne KOOPAWMHAT MPOWIEHHOTO MYTH, CKOPOCTH U
YCKOPEHHMSI Te€la MO YPAaBHEHUSM 3aBUCMMOCTH KOOPJIUHAT M MPOCKIUN
CKOpPOCTH OT BPEMEHH.

[IpoBenenue CPaBHUTEIBHOTO aHaan3a PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JBUKECHUN.

VYKazaHue UCHONB30BaHUA TMOCTYNATEIbHOIO W BpallaTeIbHOTO
JIIBUKCHUU B TEXHHUKE.

[Ipuobperenne ombiTa pabOTHl B TPYMIE C BHIMOJHEHHEM Pa3THMYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOH CHCTEMBI JNEUCTBHUH M KOHCTPYKIIUH JIJIst

SKCIICPUMCHTAJIBHOT'O OIMMPCACIICHUA KUHECMATUYCCKUX BCJIM YHH.
HDCZ[CTaBJICHI/IC I/IHd)OpMaI_II/II/I O BHJaX ABUXXCHUA B BUAC Ta6J'II/II_H>I




1.2 Innamuxka.
3aKOHBI COXpaHeHUs!

[IpuMeHeHnE 3aKOHAa COXPAaHEHUS HUMITYJIbCa JUIsl BBIYMCICHHUS M3MEHEHUH
CKOPOCTEH TeJl IPU UX B3aUMOJCUCTBUSAX.

N3mepenne paboOThl CHWJI M M3MEHEHHE KHUHETUYECKOM OHHEpPIruu Teja.
Brruucnenue paboThl CUT M N3MEHEHHSI KHHETHUECKOM YHEPTUH Tena.

Beruncnenre NOTEHOMANbHOW DJHEPIUM TEI B TIPaBUTALMOHHOM IIOJIE.
OmnpezneneHre TOTEHIHUATBHON SHEPruu ynpyro JaeopMHPOBAHHOTO Teja II0
M3BECTHOM 1e(hopMalM U KECTKOCTH TeJa.

[IpuMeHeHre 3aKOHAa COXpaHEHUs MEXaHWYECKOM JHEpruu IpU pacdyeTax
PE3yJIbTaTOB  B3aMMOACUCTBUM Te€l TIPABUTALMOHHBIMA CWJIAMM W CHJIAMH

YIIPYTOCTH.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.
Vkazanue ydeOHBIX AMCHUIUIMH, TMPU H3YYCHUH KOTOPBIX HCIIOJIB3YIOTCS

3aKOHBI COXPaHCHU

1.3 Mexannueckue
KOJIe0AaHUA M BOJHBI

HccnenoBanre 3aBUCMMOCTH IepUOJa KoJieOaHMM MaTeMaTH4eCKOIO
MasiTHUKA OT €T0 JJIMHBI, MaCChl ¥ AaMIUTUTY Il KOJICOaHUIA.

HccnenoBanne 3aBUCMMOCTH MepHOJa KoyeOaHUI I'py3a Ha MPYXKUHE OT
€ro Macchl M J>KECTKOCTH IpY>XHHBI. Bpluucienue mnepuona kosieOaHH
MaTeMaTUYeCKOro MAasTHUKAa IO M3BECTHOMY 3HAQUYEHHUIO €ro JJIMHBIL.
Brruncnenue nepuoaa KojaedaHu rpys3a Ha IPpY>KMHE MOM3BECTHBIM 3HAUYCHUSIM|
€ro Macchl ¥ )KECTKOCTH MPYKUHBI.

BripaGoTka HaBHIKOB BOCIIPUHUMATh, aHAJTU3UPOBATh, IepepadaThIBaTh U
NpeabsBIATh HHPOPMALMIO B COOTBETCTBUHM C MIOCTABICHHBIMH 3a/1a4aMH.

[IpuBeneHne nNpPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHYECKUX CHUCTEM.
[IpoBenenue knaccudukamuu Kojreoanmit

N3mepenne nanvHBI 3BYKOBOW BOJIHBI 1O pe3yibTaTaM HaOJIIOJAeHUN
MHTEep(EPEHIINN 3BYKOBBIX BOJIH.

HaOnionenne u 0oOBsICHEHHE SBICHUM HMHTEepPEepeHIMH W IUpakiuy
MEXaHMYECKUX BOJIH.

[IpencraBnenne obyacTeil MPUMEHEHHS YIbTPa3ByKa M MEPCIEKTUBBI €TI0
VCIIOJIb30BaHUs B Pa3iIMYHBIX OOJACTAX HAayKH, TEXHUKH, B MEIUIMHE.

N3noxkeHne CyTH SKOJOTMUECKUX MPOOJIeM, CBA3aHHBIX C BO3JCHCTBUEM
3BYKOBBIX BOJIH HA OPraHHU3M YeJIOBEeKa

2. OCHOBBI MOJIEKYJIfA

HOM (PM3MKH U TEPMOAUHAMMKH

2.1 MoJaexyasipHasi
(pusuka

Brimonnenune SKCIIEPUMEHTOB, CITy Kalmx ISt
000CHOBaHUS MOJIEKYJISIpHO-KHHEeTHUecKol Teopuun (MKT).

Pemenne 3agau ¢  IIPUMEHEHHEM  OCHOBHOI'O
YPABHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHM Ira30B.

Onpenenenne mapaMmeTpoB BENISCTBA B Ta3000pa3HOM COCTOSIHUU
HAaOCHOBAaHUU YPABHEHUS COCTOSIHUS UI€ATIBLHOTO Ira3a.

OnpeneneHue napaMeTpoB BellecTBa B razoo0pa3HOM
COCTOSTHUM H  IIPOUCXOASAIINX  TIPOIECCOB MO  rpadukam
3aucumoctu p (T), V (T), p (V).

DkcrniepuMeHTalibHOoe uccaenoBanue 3asucumoctu p (T), V (T), p
(V).

I[MpencraBnenne B Bujae TpadUKOB  HU30XOPHOTO,
n300apHOTO U U30TEPMHUUYECKOTO TIPOIECCOB.

Bperuncienne cpegHed  KMHETUYECKOW DHEPrUHU  TEIUIOBOTO
JIBUKEHUSI MOJICKYJI TI0 U3BECTHOM TeMIIepaType BEIIECTBA.

Bricka3zpiBaHne rTHUNOTE3 Ui OOBsSCHEHHUs] HaOII0aeMbIX|
SIBJICHUM. Y Ka3aHHUE€ T'PaHUIl NPUMEHUMOCTHU MOJEIU «UACATbHBIN ra3»
u 3akoHOB MKT




2.2 CBoiicTBa
MapoB, ;KUJAKOCTEH 1
TBePABIX TeJ

HN3mMmepeHune BIaKHOCTH BO3QyXa.

Pacuer KOJIMYECTBa TCIJIOTHI, HEO0OXOIHNMOTO ISt
OCYIIECTBJICHUS MOpollecca Iepexoaa BelmecTBa W3  OJHOTO
arperaTHoOro COCTOSIHUS B APYTroe.

DKCOEpUMEHTAJIbHOE  MCCJICIOBAaHUE  TEIUJIOBBIX  CBOWCTB
BerecTBa. [[puBeieHne IpUMEpPOB KaNUJUISIPHBIX SIBJICHUH B OBITY,
OpUpPOJIC, TEXHUKE.

Nccnenosanue MEXaHUYECKUX CBOIICTB TBEPIBIX TE.
I[Mpumenenne pu3NIECKUX MOHSITHU U 3aKOHOB B YUYeOHOM MaTepHaie
nmpodeCcCUOHAITBHOTO XapaKTepa.

Hcnons3zoBanue HWMHTEepHeTa 111 TNOWCKa WHQGOpPMAIMUA O
pa3paboTkax U MPUMEHEHHSX COBPEMEHHBIX TBEPABIX U aMOp(HBIX
MaTepruajioB

2.3 OCHOBBI
TEPMOAUHAMHUKHI

HN3mepeHne kKoamdecTBa TEIUIOTHI B MpOLEcCax TEIUIoNepenadn.
Pacuer komuuecTBa TEMJIOTHI, HEOOXOAUMOTO ISl OCYIIECTBIICHUS
3aJIJaHHOIO IIpolecca ¢ Temonepenaderd. Pacyer wu3MeHeHUs
BHYTpPEHHEN OJHEpPruv Tejia, padoThl M TMEpeJaHHOTO KOJHNYEeCcTBa
TEIUIOTBIC UCIIOJIB30BAHUEM IIEPBOTO 3aKOHA TEPMOJNHAMUKHU.

Pacuer pabGoThl, coBepuieHHOW Ta3zoM, 1O TpaduKy
3aBucumMoctup (V).

Brruucnenne paOoThl Ta3a, COBEPIIEHHONW NOpH HU3MEHEHUU
COCTOSIHMSI 10 3aMKHyTomy 1ukiy. Breraucnenne KIIJ[ npu
COBEpIICHUH ra3oM padoOThl B IPOIEcCaxX MU3MEHEHHSI COCTOSIHUS I10
3aMKHYTOMY LIHKITy. OOBSICHEHHE MNPUHIIUIIOB JEUCTBUS TEIUJIOBBIX
MAalllHH. JlemoHcTpamuss  poau  (pU3MKA B CO3JaHUU |
COBEPIICHCTBOBAHUM TEIUIOBBIX JIBUTAaTEIEH.

HN3noxkeHue CcyTH DKOJOTHYECKHX HOpoOJsieM, OOYCIIOBIEHHBIX
paboToil TeMJIOBBIX ABUTATEIEH U MPEIIOKECHHUE Iy TH UX PEILICHUS.

VYka3zaHue TpaHUL IIPUMEHHUMOCTH 3aKOHOB TEPMOJIMHAMUKHU.
YMeHue BeCTH JuaJior, BbBICIYIIMBAaTh MHEHHE OIIIOHEHTAa,
y4acTBOBaTh B JHUCKYCCHHU, OTKPBITO BBIpakaTb U OTCTaUBaTh CBOIO
TOYKY 3pEHHUS.

VkazaHnue y4deOHBIX AUCHUIUIMH, IPU H3YUYEHHUU KOTOPHIX
HWCHOJIB3YIOT YueOHbIN MaTeprall K OCHOBBI TEPMOAUHAMUKID)

3. DJeKTpoAMHAMHKA




3.1 DuekTpuyeckoe

Brruucnesue cuin B3aHMOHeﬁCTBHH TOYCYHBIX JSJICKTPHUUICCKHUX

noJje 3apsa0B.

BrrancieHne HaNps>KEHHOCTH 3JIEKTPUYECKOro IOJIsT OOHOTO W
HECKOJIBKUX TOUCYHBIX DJIEKTPUYECKUX 3aPATO0B.

Brrancnenne noreHnyana 31eKTPUIECKOTO MO OJHOTO U HECKOJIBKHUX
TOYEYHBIX DJIEKTPUYECKHUX 3apsiaoB. M3MepeHne pa3sHOCTH NOTEHIIUAJIOB.

HN3mepenne  sHepruM  DIEKTPUYECKOTO  TOJSL  3apsHKEHHOIO
KOHJICHCATOPA.

Bpruucnenne  3HEpPruM  JIEKTPUYECKOTO  TOJISI  3apsKEHHOIO
KOHJICHCATOPA.

Pa3pabotka IJjiaHa u BO3MOXKHOU CXEMBbI OeucTBUM
SKCIEPUMEHTAIBHOTO  OINpPENEJICHUSI DJIEKTPOEMKOCTH KOHAEHCATOpa U
JIMRJIEKTPUYECKON MPOHUIIAEMOCTH BEIECTBA.

IIpoBeneHue  CpaBHHUTEIBHOIO  aHajlW3a  IPaBUTAlHOHHOTO  H
AJEKTPOCTATUUYECKOIO NOJIEH

3.2 3akoHbI HN3mepenne MomHocTH 3eKkTpudeckoro Ttoka. M3mepenne I/C u

MOCTOAHHOI'O TOKA

BHYTPCHHCI'O COITPOTUBJICHUA UCTOYHHKA TOKA.

BrinmosniHeHne pacueToB CWiIbl TOKAa M HANPsDKEHWH Ha ydyacTKax
aneKkTpudeckux 1erneii. OO0bsICHEHHEe Ha TPUMEpPE JIICKTPUUECKOW ILEenH C
nByMs uctounnkamu Toka (3/1C), B KakoM cilydae UCTOYHHUKIICKTPUUIECKOM
SHEepruu paboTaeT B pPEXKUME TeHepaTopa, a B KaKOM — B PEKUME
MOTpeOuTEIIS.

Onpenenenue  TeMmnepaTypbl HUTH  HakainuBaHus. M3Mmepenue
3JIEKTPUYECKOTO 3apsia AJEKTPOHA.

CHsTHE BOJIbTAMIIEPHON XapaKTEPUCTUKHU AUOIA.

HpOBCI[CHI/IC CPaBHUTCJIILHOI'O aHAJIM3a IMOJYIIPOBOJHUKOBBIX NTUOA0B U
TPUOJIOB.

Ucnonb3zoBanue MHTEpHETA 11 TOMCKA MHPOPMALIUK O NMEPCIEKTUBAX

pa3BUTHSA NOJIYIPOBOJHUKOBON TEXHUKU.
Y cTaHOBKA NPUYMHHO-CJISACTBCHHEIX CBS3EH

3.3 MarauTHoe mnoJjie

U YJIEKTPOMATHUTHAs
HHIYKIUS

I/I3MCpCHI/Ie I/IHIIyKL[I/II/I MAar"gamuTHOI'O I10JI. BBI‘-II/IC.HCHI/IG CHIJI,
I[CI\/IICTBYIOH_[I/IX Ha HpOBOIIHI/IK C TOKOM B MAarHuTHOM I10JIC.

Beruncienue cuii, JI€HCTBYIONIMX Ha  JJICKTPUYECKUM  3aps,
JIBH>KYIIUMCS B MATHUTHOM IOJIE.

HccnenoBanue SIBJICHUH AJIEKTPOMAarHUTHOM UHIYKIWUH,
CaMOI/IHI[yKLII/II/I.

Beruucnenue sHeprum MarHuTHOro Tmoiisi. OOBsICHEHHE
HpHHI_IHHa I[GﬁCTBHH SHCKTpOIIBI/II‘aTGJIH.

OObsicHEeHHEe TPUHIUIA JICHCTBHUS Te€HEepaToOpa JIEKTPUUECKOTO TOKAH
AIEKTPOU3MEPUTENBHBIX MPUOOPOB. OOBsICHEHUE TPUHLIUIIA ACHCTBUS Macc-
crniekTporpada, yCKOpUTEIIEH 3apsHKEHHBIX YaCTHII.

OOBsiCHEHHE pOJIM MAarHUTHOTO TOJds 3eMJIM B JKM3HHM PACTECHUH,
JKHUBOTHBIX, YEJIOBEKA.

IIpuBeneHne nDpUMEPOB IPAKTUYECKOIO IPUMEHEHUS HW3YyYEHHBIX
SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOUCTB.

IIpoBenenue cpaBHUTEIHLHOTO aHAJIM3a CBOMCTB 3JIEKTPOCTATUYECKOTO,
MarHUTHOT'O U BUXPEBOTO AJIEKTPUUECKUX TOJICH.

OOBsicHEeHHE HAa TPUMEPE MAarHUTHBIX SIBJICHUMN, TOYeMy (PU3UKYMOKHO
paccMaTpUBaTh KaK METaUCITUTUTHHY

4. DJIeKTPOMATHUTHBbIE K0JIeOAHNS U BOJIHbI
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4.1
DJIeKTPOMArHUTHbIE
KOJIe0aHUA U BOJHBI

Habmronenne ocuuijorpaMM TapMOHHYECKMX KOJIEOAHUH CHIIBI
TOKa B IIETIN.

N3mepenne 3JIEKTPOEMKOCTH KOHJEHCAaTopa. H3mepenue
HUHAYKTUBHOCTb KaTYIIIKH.
Uccnenosanue SIBJICHUSI 3JIEKTPUYECKOTO pe3oHaHca B

I10CJIEJOBATEIIBHOM LICIIN.

[IpoBenenne  aHajmoruM  MeXay  (PU3MYECKMMM  BEJIMYMHAMH,
XapaKTepU3yIOIIMMUA MEXaHUYECKYIO B 3JIEKTPOMAarHuTHYIO KoJie0aTeIbHbIe
CHCTEMBI.

Pacuer 3HadyeHM CHJIBI TOKA M HANPSDKCHUS Ha JJIEMEHTaX Lenu
IIEPEMEHHOI0 TOKA.

Hccnenosanne npunHiuna aeictus Tpanchopmartopa. HccnenoBanue
IIPUHIIUIIA ACHCTBUA T€HEPATOpa IEPEMEHHOTO TOKA.

Hcnons3oBanue MuTepHeTa i1 norcka HH(GOPMALUKA O COBPEMEHHBIX
croco0ax nepenadu JIeKTPOIHEPrun

OcyliecTBiIeHHE paauolepesaun U paguonpuema. lcciegoanue
CBOﬁCTB BHCKTpOMaFHI/ITHBIX BOJIH C ITIOMOIIIBIO MO6HHBHOFO TCJIC(bOHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHS K M3y4aeMbIM Ha ypoKax (hU3UKH
O6’bCKTaM nu OCBanBacMbIM BUI1aM HNCATCIIBHOCTH. O6’b$[CHCHI’IC
MPUHITUITHATEHOTO PA3IMYHUs IPUPOJIBI YIPYTUX U AJIEKTPOMArHUTHBIX BOJIH.
I/I3JIO)KCHI/IG CyTH OKOJIOTUYCCKHUX HpO6JICM, CBsI3aHHBIX C
AJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU U BOJTHAMH.

OOBsicCHEeHHE pPOJIM  BJICKTPOMAarHUTHBIX BOJH B  COBPEMEHHBIX
HcciaenoBanusax BeereHHoM

5. OnTuka

5.1 IIpupona n
BOJIHOBBIE CBOICTBA
cBeTa

I[IpumeHeHue Ha MPaKTUKE 3aKOHOB OTPAXKEHUSI M IPEJIOMJICHUSICBETA
IIPY PELICHUH 3a]a4.

Omnpenenenue CIIEKTpaJIbHBIX TpaHUIl YYBCTBUTEJIBHOCTH
YeJIOBEYECKOrO IJ1a3a.

YMeHue cTpouTh N300pakeHUsI TPEIMETOB, JaBaeMble TuH3aMu. Pacyer
pacCTOSIHUS OT JIMH3BI O U300 paKeHUs IpeAMETA.

Pacuer onrtuueckoi cuibl JauH3BL.  M3mepeHue
(bOKYyCHOTO paccTOsHUs JWH3bL. VcmblTaHue Mojaenen
MHKPOCKOIA U TeJeCcKomna

Habmtonenune siBieHus: WHTEp(EPEHIIMU 3JICKTPOMArHUTHBIX BOJIH.
Habmtonenue siBneHus 1UPpakiuy 3JEKTPOMAarHUTHBIX BOJIH.

HaOmroneHne  sIBIGHHS TOJSPU3AIMA  JJSKTPOMArHUTHBIX — BOJIH.
I/I3MepCHI/IC JJINHBI CBCTOBOfI BOJIHBI I10 pesynLTaTaM Ha6JIIOIICHI/IH SIBJICHUA
uaTepdepennun. HabOmronenue sBiaeHus audpaxnuud cBera. Habmronenue
SIBJIEHUSL TIOJISIpU3alluM U Jaucnepcur cBera. [louck pasnuuuii M cxoncTtsa
MEXIy THU(PPAKIIMOHHBIM U IUCTICPCUOHHBIM CIISKTPaMHU.

IIpuBeneHne npuMepoB IOSABICHUS B IIPUPOJAEC U HCIOJIB30BAHUS B
TEXHHUKE SBJICHUU HHTEePPEPEHIINH, TUPPAKIIUN, TOJSIPU3ANIN U TUCTICPCHUH
CBETa. HCpC‘-II/IC.HCHI/Ie METOAOB IIO3HAHMHA, KOTOpBIC HNCITIOJIB30BAHBbI HpH
W3YYCHUHN YKAa3aHHBIX SIBICHUU

6. DileMeHThI KBAHTOBOH (U3NKHU
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6.1 KBanTroBasn
OIITUKA

Habmonenne ¢otoanekrpuueckoro 3ddexra. OObsICHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAHTOBBIX IPEJICTABICHUIA.

Pacuer MakcUMallbHOW KHHETHYECKOW DHEPruM 3JIEKTPOHOB IIPHU
doTrosnexTpuueckoM 3 dexTe.

Onpenenenre padOThl BbIXOAa 3JIEKTPOHA IO rpauKy 3aBHCUMOCTH
MaKCUMaJIbHOW KUHETUYECKOM 3HEPrun (pOTOSIEKTPOHOB OT YACTOTHI CBETA.
N3mepenue paboThl BbIX01a AJIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPBIX NpPUMEHsETCS 0e3-
WHEPIIMOHHOCTH oToddPekTa.

OOBsicHEHHE KOPITYCKYJISIPHO-BOJIHOBOI'O JTyaJH3Ma CBOWCTB (POTOHOB.
OOBsiCHEHHE PO KBAHTOBOW ONTHUKHU B PA3BUTHH COBPEMEHHOU (DU3UKH

6.2 dPuzuxa
aTOMAa M ATOMHOTIO
sapa

Habnronenne nuHEeYaThIX CIIEKTPOB.

PacueT yacTOoThl U JIJIUHBI BOJIHBI UCIYCKA€MOI'O CBETa MPHU IMEPEXOIE
aToMa BOAOPO/Ia U3 OJHOTO CTALIMOHAPHOTO COCTOSIHUS B APYTOE.

OOBsICHEHHE TIPOUCXOKICHHS JTMHEWHYATOTO CIIEKTpa aToMa BOJIOpoAa
Y pa3INyusl JUHEUYATHIX CIIEKTPOB PA3JIMYHbBIX Ia30B.

HccnenoBanue TMHENYATOrO CEKTpA.

HUccnenoBanne mipuHIMINA pabOThl JIFOMHUHECIICHTHOW JIaMITBI.
Habnronenne u 00bsICHEHHE PUHITUTIA JSUCTBUS Jla3epa.

[IpuBenenne npuMEpoOB HCHOJB30BAaHUS Ja3epa B COBPEMEHHOM
HayKe U TEXHHUKE.

Hcnonp3oBanne MHTEepHETA 1151 TOMCKa MHGOPMAIIMM O TMEPCIIEKTHUBAX
MIPUMEHEHHUS Jiazepa

Habmionenne  TpekoB  anbda-yacTUll B  Kamepe BuibcoHa.
PeructpupoBanue siiepHbIX U3JTYYEHUH C TOMOIIBIO cueTyuka [ eitrepa.

PacuyeT sHepruu cBsi3u aTOMHBIX SITIEP.

Omnpenenenne 3apsiia M MaccoBOrOo 4YWciIa AaTOMHOIO  fjpa,
BO3HUKAIOLIET0 B PE3yJIbTaTe paJIMOAKTUBHOIO pacnajia.

Brruncinenve »Hepruu, O0cCBOOOXKIAroOLIEHCs MpU pPaguOaKTUBHOM
pacnaze.

Onpenenenne NpoayKTOB IAEPHOM peaKIUu.

Brruncnenne sHeEpruu, OCBOOOXKIAIOMICHCS TPHU SASPHBIX PEAKIUAX.
[ToHnMaHNe TPEeuMYILECTB U HEJIOCTATKOB UCIOJIb30BaHUSI ATOMHON 3HEPTUH
Y MOHU3UPYIOLINUX U3JIyUYEHUH B POMBIIIJIEHHOCTH, MEAUILIUHE.

N3noxxeHne CyTH  OKOJOTMYECKMX  MpOOJeM, CBSI3aHHBIX C
OMOJIOrMYECKUM JECHCTBUEM PAIMOAKTUBHBIX U3ITyYCHUH.

[IpoBenenne Kiaccu@uUKAUM BJEMEHTApHBIX YacTUIl IO UX
($U3UYECKUM XapaKTepuCTUKaM (Macce, 3apsiay, BpeMEHHU JKU3HU, CIUHYH T.
).

[ToHnmaHue IEHHOCTEW HAay4YHOTO IMO3HAHHUS MHpa HE BOOOIIE s
YEeJIOBEUECTBA B 1LIEJIOM, a JUJI Ka)KJI0ro 00ydarollerocsi JUYHO, IEHHOCTEH
OBJIQICHUSI METOJIOM HAaY4YHOTO MO3HAHUS JUUIsl TOCTHKEHHUS ycIexa B JII0OOM
BH/JIE MPAKTUYECKOMN €SI TeIbHOCTH.

7. IBoJIONMSA BCEJICHHOM

7.1 CTpoeHue u
pa3Butue BecesieHHOI.
DBOJIOLIMA 3BE3/.

HaGnromenne 3a 3Be3gamu, JIyHOM U TIIaHeTaMM B TEJECKOIL.
HaGmromenue COJHEYHBIX ITITEH € IIOMOIIBIO TEJIECKOIAa M COJHEYHOIO
JKpaHa.

HUcnonb3oBanne  MHTepHeTa 111 TOMCKAa  HM300paKeHUM
KOCMHYECKUX OOBEKTOB H HHpoOpMamuu 00 HuX OCOOCHHOCTSIX
OO6cyXaeHne BO3MOXKHBIX CIIeHapueB dBotoriu Beenennoii. Hc-
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nosib3oBaHue MHTepHeTa NI MOMCKAa COBPEMEHHOW MH(popManuu o
pasButun Bcenennoil. Onenka wuHpOpMAIMU C TO3WLHUHM €€ CBOICTB:
JIOCTOBEPHOCTH, 00BEKTUBHOCTH, ITOJTHOTBI, aKTYaJIbHOCTH U T. 1.

Beruucnenue sHeprum, OCBOOOXKIAIOMICHCS TPH  TEPMOSICPHBIX
peakIusx.

dopmynupoBka mpobieM TepMmosiiepHOr 3HepreTuku. OObICHEHUE
BJIMSIHUSL COJTHEUHOM aKTUBHOCTH Ha 3emito. [loHnMaHue pojii KOCMUYECKHX
HCCJIEIOBaHUM, X HAYYHOTO U SKOHOMHUYECKOTO 3HAUCHUS.

OO6cyXIeHrue COBPEMEHHBIX TUMOTE3 O mpoucxoxacHuu CoJTHEYHOM
CHUCTCMBbI

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYueOusiif npeameT «PU3uKa» U3ydyaeTcs B 00111e00pa30BaTeIbHOM IIUKIIE Y4EOHOTO

miaHa OCHOBHOU

00pa3oBaTeNbHONM  IPOrpamMMbl  CPEIHEro  MPO(PECCUOHAIBHOIO

oOpa3oBaHus Ha 0a3e OCHOBHOTO 00IIEero 00pa3oBaHUs C MOJIYYECHHEM CPEIHEro OOIIEro

00pa3oBaHUsl.
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2. TEMATHYECKOE IINTAHUPOBAHUE

HaumenoBanue pasjaesa

Y4yeOHas HArpy3Ka BO B3aMMO/JeHCTBHH C NMpPenojaBaTeaeM

Bcero yue0HbIX

B TOM 4Yucjie

3aHSITHI] TeOpeTHYECKOoe IIpakTH4eckue u
o0yueHue JJabopaTopHbIe 3aHATHUS

BBenenue 2 2 0
Pa3zgen 1. Mexanuka 56 36 20

Tema 1.1 KunemaTtuka 14 8 6
Tema 1.2 Jlunamuka. 3aKOHbI COXpaHEHUS 26 18 8
Tema 1.3 Mexanuueckue KoueOaHUs ¥ BOJTHBI 16 10 6
Paznen 2. OcHOBBI MOJIEKYJISIPHON (U3MKH M TEPMOIAMHAMMUKHI 46 34 12

Tema 2.1 MonekynsapHas pusnka 18 14 4
Tema 2.2 CBolicTBa napoB, )KUJIKOCTEN U TBEPABIX TEIN 12 8 4
Tema 2.3 OCHOBBI TEPMOJIMHAMUKHU 16 12 4
Paznen 3. DaekTpoauHaMuka 58 36 22

Tema 3.1 DnekTpuyeckoe mnoje 26 16 10
Tema 3.2 3aK0OHBI MIOCTOSTHHOTO TOKa 20 12 8
Tema 3.3 MarautHoe noJje U 3IeKTPOMarHuTHask HHAYKLHS 12 8 4
Paznen 4. DiieKTpOMATrHUTHBIE KOJIEOAHNS U BOJIHBI 10 6 4

Tewma 4.1 DnexTpoMarHUTHbIE KOJI€OAHUS U BOJHBI 10 6 4
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Pa3zgen 5. OnTuka 14 10 4
Tema 5.1 ITpupona v BOJTHOBBIE CBOMCTBA CBETA 14 10 4
Pasnen 6. DieMeHTHI KBAHTOBOM PU3UKH 22 16 6
Tema 6.1 KBanToBas ontuka 12 8 4
Tema 6.2 @usuka aTomMa ¥ aTOMHOTO SIpa 10 8 2
Pa3zgen 7. DBoronus BceJIeHHOM 2 2 0
Tema 7.1 Crpoenue u pazsutue BeeneHHONU. DBOMIOIMS 3BE3]] 2 2 0
Koncynbranun 2
IIpome:kyTouHas arrectauus B Gopme IK3aMeHa 6
Hroro 218 142 68
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3. COAEP)KAHHUE YYEBHOI'O ITPEJIMETA

du3zuka

HaumeHoBaHue Conep:xxaHue y4eOHOIro MaTepuaJa, JadopaTopHblie padoThbI U Oo0bem | YpoBenb | Nezanstus Bun
pa3aesioB U TeM NpaKkTHYeCKHe 3aHATHS, KypcoBasi padoTa (IIpoeKT) 4acoB | OCBOEHHHA 3aHATUA
1 2 3 4 5 6

I cemecTp — 130 yacoB
Conep:xkanue y4yeOHOro Mmarepuasa

BBenenue ®dusnka - pyHAaMeHTaIbHas HayKa o npupoe. OCHOBHBIE €MHUIIBI
n3MepeHus GU3NIECKUX BEIIMUYMH. MaTeMaTHueCcKre OCHOBBI (PU3HKH. 2/2 1 1
BBoaHEIN TEeCT KY

Pa3nea 1. Mexanuka (56 yacoB)
Conep:xanue yueOHOro MaTepuasa

Tema 1.1.

Kunemarnka- 14 4. Mexannueckoe nsmxenue. Ilepememenne. ITyTs. 2/4 2 2 Ky
[IpsamonnHeiHOE paBHOMEPHOE M PABHOYCKOPEHHOE JBH)KEHUE. 2/6 2 3 Ky
Pemenue 3a1a4 no TemMe paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE 28 3 4 m31
JIBUKCHHE.
CBobogHoe mazeHue Ten. J[BukeHHe Tena, OpOIIEHHOTO TMOJ YIJIOM K 2/10 3 5
TOPU30HTY. KY
bammcTnueckas KpuBas. Pemenue jagady IIo0 TEME OBHMXXCHHUA TCII IO 2/12 3 6 13 2
HGIﬁCTBHGM CHJIbI TAXKECTHU.
PaBHOMEpHOE NBHXKEHUE 110 OKPY>KHOCTH. 2/14 2 7 KY
IlenTpocTpemMutenbHOe (HOpMaIbHOE) U TAHTEHITMATBLHOE YCKOPEHHE. 2/16 3 8 133
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Tema 1.2. /Iunamuka.
3aKOHBI COXpaHeHHsI -

Conep:xkanue y4ye0OHOro Mmarepuasa

[TepBoIii BTOpOit 1 TpeTHil 3aKkoH HptoToHa. [IpuHIIMIT OTHOCUTEILHOCTH

26 1. 2/18 2 9 KY
["aynnes.
Cuna tpenus. Cuna ynpyrocri. 2/20 2 10 KY
Pemenue 3aga4 Ha IBUKEHHE MO/ IEWCTBUEM PA3IUYHBIX CHIL. 2/22 3 11 113 4
HccnenoBanue nNBHKEHUS TeJa MO AEHCTBUEM IMOCTOSHHOM CUJIBI. 2/24 2 12 JIP 1
DOHeprusi: KHHETHYecKas ¥ nmoTeHuanpHas. Padora cubl. MOITHOCTD. 2/26 2 13 KY
3aKOH COXpaHEHM MOJTHOM MEXaHUYECKOW SHEPTUU. 2/28 2 14 KY
Pemenue 3a1a4y Ha 3aKOHBI COXPaHEHUSI. 2/30 3 15 I135
3aKOH BCEMHUPHOTO TATOTeHUA. Cuia TAKECTH. 2/32 2 16 KY
Bec tena. HeBecomocTs. 2/34 2 17 KY
Nmmynbc. 3aKOHBI COXpAaHEHUs UMITYJIbCa 2/36 2 18 I13 6
PeaktuBHOE nBMkenue. 3nauenue padot K.3. [{uonkoBckoro mist /38 > 19 Ky
KOCMOHABTHKH.
PaBHOBecHe abCOMIOTHO TBEPABIX TEIL. 2/40 2 20 KY
KonTpoabnasi padora N 1. TPK 1 2/42 2 21 KP
Conep:xanue yueOHOro MaTepuasa

Tema 1.3. XapakTepuCTUKH TApMOHUUYECKHUX KoJieOaHuid. [IpeBpalieHue SHeprud mpu 5/44 ) ” 37

Mexanunyeckue TapMOHHYECKHUX KOJIeOaHUSIX.

KoeOanHst H Mexanunueckue kojaeOanus. MareMaTHUECKUI U IPYKUHHBIA MasTHUKU. 2/46 2 23 KY

BOJIHBI - 16 4.
Omnpenenenue yckopeHusi CBOOOIHOTO MaIeHUs MTPHU MOMOIIY MasiTHUKA. 2/48 3 24 JIP 2
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HSyqul/Ie 3aBUCUMOCTH IICPpHUOaa Koe0aHUM HUTSIHOI'O MAasiTHUKA OT JJIUHbBI

2/50 25 I13 8
HUTH.
Brinyxnennsie konebanus. ABTokoaeOanus. Pezonanc. 2/52 26 KY
XapaKkTepUCTUKU BOJHOBOTO Mporiecca. OCHOBHBIE CBOMCTBA BOJIH:
2/54 27 KY
uHTephepeHIys, TUQpaKIus, NpeJoMIIeHIE, OTPAKECHHUE.
3ByKOBBIE BOJHBL. MIH(pa3ByK U yIbTPa3BYK. 2/56 28 KY
KonTpoubnast padéora Ne 2 2/58 29 TPK N2
Pa3nes 2. OcHOBBI MOJIEKY/ISIPHOM (PU3UKH U TepMOAMHAMHUKH (46 yacoB)
Conep:xanue yueOHOro MaTepuasa
OCHOBHBIE MOJOXKEHUSA M.K.T. U UX IKCIIEPUMEHTAIIbHOE MTOATBEPKICHUE. 2/60 30 KY
XapakTepUCTUKH CTPOCHHUS BEIIECTBA. 2/62 31 KY
CBs3b MEXy JJaBJIICHUEM U CPEIHEN KHHETHYECKON YHEPTUEH MOJIEKYII 2/64 39 Ky
UJICJIbHOTO Ta3a.
Tema 2.1.
MoueKyIspHast TermnoBoe paBHOBecue. Temneparypa. 2/66 33 KY
pusnka — 18 4. Wneanbnsiii ra3. OCHOBHOE YpaBHEHUE UICAIBHOTO Ta3a. 2/68 34 KY
VYpaBaenue Menzeneera — Kianeitpona. 2/70 35 KY
N3ompoueccel. ['paduku n3omnporeccos. 2/72 36 1139
W3yuenne n3o6apHOro mpoiecca. 2/74 37 JIP 3
KonTtpouabsnas pa6ora N 3 2/76 38 TPK N3
Conep:xanue yueOHOro MaTepuasa
Tema 2.2.
HacebiienHbie ¥ HEHACHIIIEHHBIE Mapbl. B1askHOCTS. 2/78 39 KY
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CaoiicTBa mapos,

Kunienne xxuakocteil. 3aBUCUMOCTh TEMITEPATYPhI KUTIEHUS OT JaBJICHHUS.

. 2/80 40 KY
JKUAKOCTeN U CwmauuBanue. Kanuisipable siBICHUS.
TBepAbIX Tesa — 12 4. CrtpoeHue ra3000pa3HbIX, )KUJIKUX U TBepbIX Tel. [loBepXxHOCTHOE /%2 41 3 10
HaTsDKEHHE.
Kpucrannmuueckue n amop¢usie Tena. Kuakue KpucTaibl. 2/84 42 KY
Mexannueckue cBoiicTBa TBepAbIX Teld. Moayins FOHra. 2/86 43 KY
Onpenenenne MOAYNS YIPYTOCTH PE3UHBI U KOA(PPUITMEHT )KECTKOCTH. 2/88 44 JIP 4
Conep:xanue yueOHOro MaTepuasa
Buytpennss sHeprus tena. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPrUH Tela. 2/90 45 KY
Pa6ora raza. KonudecTBo TemioTsl. Y IenbHas TEII0EMKOCTb. 2/92 46 KY
Pacuer 3ay1ay Ha TEMy TEITOBBIE SIBJICHUS. 2/94 47 I13 11
Tema 2.3.
OcHoBBI VYpaBHeHue TeroBoro 6ananca. [lepBpiii 3aKOH TEPMOAMHAMUKHY. 2/96 48 KY
TePMOAUMHAMUKH -16 4
[IpumeneHnne nepBoro 3akOHa TEPMOJIMHAMUKY K PAa3TUYHBIM ITPOIIECCAM. 2/98 49 KY
Heo6xoauMocCTh TEIIIOBBIX MpoIieccoB. Bropoe Havaino TepMOIUMHAMUKHY. 2/100 50 KY
KII/ TenmoBoro npurarens. OxpaHa OKpy»Karolieu cpebl. 2/102 51 KY
Pemenue 3agau KII/] TerioBoro aBuratess. 2/104 52 13 12
Paznen 3. Daexkrpoannamuka (58 yacon)
Conep:xanue yueOHOro MaTepuasa
Tema 3.1 DJIEKTPUYECKUH 3apsii. DIEMEHTAPHBIN 3apsl. DJIEKTpU3anus Teil. 3aKOH 2/106 53 Ky
DteKt pnq eckoe Moge | COXPaHEHHS 3apsa. 3akon Kyrnona.
-26 4. 3akon Kysnona 2/108 54 KY
Pemenue 3anay no teme anexTpusanus Tei, 3akoH Kynona. 2/110 55 1313
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DJIEKTPUYECKOE MOJI€ TOYEHHOT0 3apsiia. 2/112 56 I13 14
binskoneicTBre U AENCTBUE HA PACCTOSHUM. DIEKTPUYECKOE MOJIE. 2/114 57 KY
HanpsikeHHOCTD 371eKTPOCTaTHUECKOTo MoJsl. JIMHUN HanpsKeHHOCTH 2116 53 Ky
AJIEKTPOCTATUYECKOTO TOJISL.
[TpuHIMI cyneprno3uLuy CUII U MOJIEH. 2/118 59 13 15
OnHOPOAHOE 3IAEKTPOCTATUUECKOE TTOJIE. 2/120 60 13 16
[Monspusanus AU3NEeKTPUKOB. II0TEHIIMATBHOCTD AMEKTPOCTaTUYECKOro Noist. | 2/122 61 KY
PaboTa 01HOPOIHOTO NEKTPOCTATUYECKOTO TTOJIS. 2/124 62 113 17
Konpnencarop. CoennHeHne KOHAEHCATOPOB. 2/126 63 KY
DHeprus 3apssKeHHOTO KOHAEHcaTopa. 2/128 64 KY
KonTpoabnasi padora N 4 2/130 65 TPK N4
II cemecTp — 88 wacos
Conep:kanue y4ye0OHOro Mmarepuasa
Onektpuyeckuii Tok. Cuiaa TOKa M IUIOTHOCTh TOKA. OJIEKTPUUYECKOE 2/132 66 Ky
conpoTtuBiieHue. 3akoH Oma Juisl y4acTKa LIETH.
N3yuenune 3akona Oma 11 y4acTKa LEIu. 2/134 67 JP 5
Tema 3.2. CoeiuHEHHE TIPOBOIHUKOB. 2/136 68 113 18
3AKOHBI OCTOSHHOTO N3mepenue cuiibl TOKa U HAPsDKEHUS . DIEKTPOABIOKYyIIas cuiia.3akoH Oma
Toka — 20 u, POHHE P ' POABIDIYIR ' 2/138 69 KY
JUIs TTOJIHOM LIETIH.
Onpenenenne O/1C n BHyTpEHHETO CONPOTUBIIEHUS HCTOYHHKA TOKA. 2/140 70 JIP 6
Pabora u moutHOCTh TOKa. 3akoH J[xoyns - Jlenna. 2/142 71 113 19
DJ51. TOK B BaKyyMe, B METaJllIaX, B KUAKOCTAX. 3aKOHBI AJIEKTPOJIN3a 2/144 72 KY

20




DJIEKTPUYECKUI TOK B MOJYIPOBOAHUKAX. P-N- MEPEXO/I. 2/146 73 KY
DJIEKTpUYECKUH TOK B razax. [1ma3zma. 2/148 74 KY
KonTtpoabsnas padora N 5 2/150 75 TPK N4
Conep:xanue yueOHOro MaTepuasa
MarnutHoe nosue. BzaumonencTsue TOKOB. BEKTOp MarHUTHON MHIYKIUU. 2/152 76 KY
MarnutHas uaaykuud. Jluaum marautHo unaykuuu. Cuna Amnepa u cuia /154 77 Ky
Jlopeniia, ux mpuMeHEHUE.
Tema 3.3. p A I 2/156 8 113 20
MarHuTHO® HoTe I elmeHue 3a1ay no reme Amnepa u Jlopenua. 5 7
3JIeKTPOMATHUTHAasI DNEeKTpOMarHuTHas MHAYKIHS. 3aKOH 3JIE€KTPOMarHUTHON MHIYKLUH.
2/158 79 KY
HHAYKIMSA — 12 4. BuxpeBoe anexkTpuueckoe mouie.
Camounaykuusi. UHIyKTUBHOCTh. DHEPrUs MArHUTHOTO TTOJIS. 2/160 80 KY
Pemrenne 3amau Ha TeMy MarHUTHBIA TOTOK, D/1C nHIYyKINH. 2/162 81 I13 21
Pasnen 4. DiekTpoMarHuTHble KoJieOanus U BOJIHbI (12 yacoB)
Conep:xanue yueOHOro MaTepuasa
CB0OOHBIE ANEKTPOMArHUTHBIE KOJIeOaHus U MpeBpallleHre YHEPTHH B
2/164 82
KosiebaTenbHOM KOHTYpe. CONpOTHUBIICHHE IIeTIH IEPEMEHHOT'O TOKa. KY
Tema 4.1. ®opmyna Tomcona. [lepeMeHHBIH 2TEKTPUIECKHUIA TOK. 2/166 83 113 22
DJIeKTPOMarHuTHbIE
KoJieoanns u BoaHbl - | Tpancdopmatop. KIIJI tpancopmaropa. [IpousBonactso, nepenaya u 2/168 84
10 4. MCII0JIb30BAHUE AJIEKTPOIHEPIUU. DJIEKTPOMArHUTHBIE BOJIHBI U MX CBOICTBA. KY
AKTHUBHOE, HHIIYKTUBHOE U EMKOCTHOE conpoTusiieHue. PaboTa nepemeHHOro 2/170 35 3 23
TOKA.
KounTtpoabsHas padora N 6 2/172 86 TPK N5
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Pa3nea 5. Ontuka (14 yacoB)

Conep:kanue y4e0OHOIro MaTepuasa

CBer Kak 3neKTpoMarauTHas BotHa. J{udpakmus ceera. 2/174 87 KY
Hudpaxius ceera. 2/176 88 113 24
Hucniepcust cBera, uurepdepenuns ceera. Iomspuzanus ceera. 2/178 89 Ky
Tema 5.1.
Ontuka -14 . 3aKOoHBI OTpaXKEHUs U TIpesioMiieHus cBeTa. [loHOe BHyTpeHHEee OTpaXKeHHe /180 90
CBETA. KY
Xox stydeit B TpeyroibHoM aunH3e. JInazel. @opmyiia TOHKOH! JIMH3BI. 2/182 91 Ky
[TocTynatel TEOPUM OTHOCUTEIBHOCTH. 2/184 92 I13 25
KonrpoanHas pa6ora N 7 2/186 93 TPK N6
Paznen 6. diemeHTHI KBaHTOBOM ¢u3ukm (22 yaca)
Conep:kanue y4e0OHOTro MaTepuasa
dotornexTpudeckuii 3h(HEKT, ero 3aKoHbl. Y paBHEHNE DUHINTCHHA. 2/188 94 KY
®otoHbl. KopnyckynsipHO-BOJHOBOM Ayalii3M. 2/190 95 Ky
Tema 6.1 [Tpumenenne pororddexra B TeXHUKE. DHEPTHS CBSA3H SAPA. 2/192 96 I13 26
szaHTOBa" ONTHKA — | KpagroBkle mocTynaThl bopa. IToromenne 1 CIyCKaHUE CBETA aTOMOM. 2/194 97 Ky
4.
OmneiTel Pe3epdopaa mo paccenBanmio anbha-qactuil. AaepHas Moaenb
2/196 98
aToma. KY
MonenupoBanue pagloakTUBHOIO pacnaja. 2/198 99 113 27
Conep:xanue yueOHOro MaTepuasa
Cocras siapa aroma. M3oromnsl. [ledexT Maccsl siapa. 2/200 100 KY
Tema 6.2. =
DU3HK ATOMA 1 S nepusie peakuuu. SAnepHblit peakTop. PagnoaktuBHOCTh. 3aKOH 2/202 101
paa0aKTUBHOIO pacnaja. KY
aToMHOro sigpa — 10 4.
[ennas sanepHas peakuus. Jlenenue sauep ypasa. 2/204 102 113 28
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TepMosiiepHbie peakiuu. bruosiornyeckoe 1eicTBUE paiOaKTUBHBIX

M30TOIOB. 2/206 103 KY
KonTposabHasi pa6ora N 8 2/208 104 TPK N7
Pa3nea 7. JDBouaronusi BceJieHHOM (2 yaca).
Coaep:xaHue yueOHOIro MaTepuaJia
Tema 7.1.
CTpoe}meun pasButue | Dddext omiepa u o6HapykeHue «pazderanus» rajJakTUK. 3aKOHbI 2210 105 Ky
Bcenennoii. Kemnunepa.
IBoJIonus 3Be3x — 24.
KoHcynbTanus K 3K3aMeHny 2/212
JK3aMeH 6/218

HUTOI'O: 06bém o0pa3oBaTebHON HArpY3KH — 218 yacoB n3 HUX: y4eOHOIl HATPY3KHM BO B3aHMO/JEHCTBHH C penogasartenem — 218 yacos, B Tom
4ucJie MPAKTHYECKHUX U JIAa00PaTOPHBIX padoT 68 yacoB, KOHCYJIbTALMM 2 Yaca, IK3aMeH 6 4acos.

VYpoBuu ocBoenus marepuana GI'OC CIIO:

1 — 0O3HAaKOMUTENBHBIN (y3HaBaHUE paHee NU3YUYEHHBIX 00bEKTOB, CBOMCTR);

2 — penpOAYKTUBHBIN (BBIOJIHEHUE IEATEILHOCTH MO 00pa3ily, MHCTPYKIUHU WIH MO PYKOBOJCTBOM);
3- IpOyKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENIbHOE BBITIOJIHEHUE e TEIHLHOCTH, PEIEHHE MPOOJIEMHBIX 3a1a4).

VYcnoBHbIE 0003HAUCHUS:

[13 — mpakTHUecKOe 3aHATHE;
JIP — nabGoparopHnas pabora;
KY — xoMOMHUPOBaHHBIHN YPOK;
KP — xonTponbHas paboTa.

23




4. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

B pesynbrare uzydenus ydeOHoOro mnpeamera «®u3uMKa» 0O0ydyaromUCs JOJIKEH
o0J1a1aTh CIEIYIOUIMMU Pe3yJIbTaTaMMU:

JJUIHOCTHBIC PE3yJIbTaThI:

1) poccuiickyto rpaxaaHCKYH0 HACHTUYHOCTh, MATPUOTHU3M, YBAXKEHUE K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Nepe PoauHOM, ropA0OCTH 3a CBOU Kpau, CBOtO Ponuny,
MpOUUIOE W  HACTOAIIEE  MHOTOHAMOHAIBHOIO  Hapojma  Poccum,  yBaxkeHue
rOoCyJIapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

2) Tpa)IaHCKYIO MO3MIMI0 KaK aKTUBHOIO M OTBETCTBEHHOI'O YJ€HA POCCHUCKOIrO
oOl1ecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M O0O0SI3aHHOCTH, YBaXKaIOLIETO
3aKOH ¥ IPaBONOPSIOK, 00JIaAI0IIEro YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOIIETO TPATUIIMOHHBIE HAIIMOHAIBHBIE M O0IEYeIOBEYECKIE TYMAHUCTUYECKUE
U IEMOKPATHYECKHE IEHHOCTH;

3) TOTOBHOCTb K ciy>keHuto OTedecTBy, €ro 3aliuTe;

4) cpopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYJBTYp, a TAKXKe
pa3nuyuHbIX (OpM OOIIECTBEHHOTO CO3HAHNUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIHTYPHOM
MUDE;

5) chopMUPOBAHHOCTH OCHOB CAaMOPA3BUTHUSI U CAMOBOCTIMTAHUS B COOTBETCTBHUU C
00111eYeI0BEYECKUMH LIEHHOCTSIMU M UJ€alaMHi TPaKJaHCKOro OOIlEeCcTBa; TOTOBHOCTh U
CIIOCOOHOCTh K CAMOCTOSTENIbHOM, TBOPYECKON U OTBETCTBEHHOM JI€ATENIbHOCTH;

6) TOJICPAHTHOC CO3HAHHMC W IIOBCACHHUC B IIOJUKYJIBTYPHOM MHUPE, TOTOBHOCTb U
CIIOCOOHOCTh BECTH auajior ¢ ApyrumMu JIxOJAbMHU, JOCTUI'aTb B HCM B3daWMOIIOHHMMAHMUA,
HaXOaUTb 061111/16 SN U COTPYAHNYIATDb AJId UX HJOCTUKCHUA, CIIOCOOHOCTh IMPOTUBOCTOATD
HNACOJIOTUH DKCTPEMU3MA, HAITHOHATIN3MA, KCCHO(1)06I/II/I, AUCKPHUMHUHAIIUU 110 COIUAJIbHBIM,
PEINTHO3HBIM, PpaACOBbIM, HAITMOHAJIbHBIM IIPHU3HAKAM U APYTI'HM HCT'aTHBHBIM COLMAJIbHBIM
ABJICHUAM,

7) HaBBIKM COTPYJHHMYECTBA CO CBEPCTHHKaMH, AETbMU MJAJILIET0 BO3pacTa,
B3pOCJBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOW, Yy4eOHO-HCCIEI0BATENbCKOM,
IPOEKTHOM U JPYIUX BUAAX ACSATENbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MOBEJICHUE HA OCHOBE YCBOCHMS OOIIECUEIOBEUCCKUX
LICHHOCTEH;

9) roTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJE CaMOOOpa30BaHUIO, Ha
MPOTSOKEHUN BCEH JKM3HM; CO3HATEILHOE OTHOIIIEHNE K HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIJIOBUIO YCTIEIIHOM Mpo(decCuOHaIbHOM 1 00IIECTBEHHOM 1eATeTbHOCTH;



10) scTeTHueckoe OTHOLIEHHWE K MHUPY, BKIIOYAas 3CTETHUKY ObITa, HAYYHOTO M
TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHHIA;

11) mpuHATHE W peanu3alnio IEHHOCTEN 3J0POBOTO M 0€30MacHOTO 00pa3a >KU3HH,
noTpeOHOCTH B (U3MYECKOM  CaMOCOBEPIICHCTBOBAHHMH, 3aHATHUAX  CIOPTHBHO-
037I0POBHUTEILHOW  JEATCIBHOCTBIO, HENPUATHE BPEIAHBIX  IPUBBIUCK:  KypeHUS,
yIOTPEOICHHS aJTKOTOJIsI, HAPKOTHKOB,

12) OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3HMYECKOMY H
IICUXOJIOTMYECKOMY 3/10pOBbIO, KAaK COOCTBEHHOMY, TaK W JAPYTHX JIIOJEH, yMEHue
OKa3bIBaTh MEPBYIO IIOMOILIb;

13) ocosHaHHBIN BBIOOp Oyaymied mnpodeccur M BO3MOXHOCTEH peanu3aiuu
COOCTBEHHBIX XU3HEHHBIX TUIAHOB;, OTHOIICHHE K MPOPECCHOHATBHON NEATETLHOCTH KaK
BO3MOXKHOCTH Y4YacTHsl B PENICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0011IeHAITMOHATIBHBIX MPOOJIEM;

14) cpopMHPOBAHHOCTh HKOJIOTMYECKOTO MBIIUICHUS, IOHUMAHUS BIMSHMUS
COLMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHON U COLUAIBHOU CPEIbI;
npuOOpEeTEHUE OMBITA HKOJIOTO-HANPABIECHHON AESITEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHUE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
IIPUHATHS IEHHOCTEN CEMENHOM KU3HH.

MeTanpeIMeTHbIe pe3yJIbTaThl:

1) YMEHHUC CaMOCTOATCIIbHO OIPEACIIATh HCINU ACATCIbHOCTU U COCTABIIATL IIJIAHBI
ACATCIIBHOCTHU; CaAMOCTOATCIIBHO OCYHICCTBIIATL, KOHTPOJMPOBATL U KOPPCKTHPOBATH
ACATCIIbHOCTD, MCIIOJIb30BAaTh BCC BO3MOXKHBIC PECYPChI AJId JOCTHIKCHHA IMOCTABJICHHBIX
HCJ’ICﬁ 1 pCain3alnu IIaHOB ACATCIbHOCTH; BLI6I/IpaTI> YCIICIIHBIC CTPATCTHUHN B PA3JIMYHBIX
CUTyaluAX;

2) yMeHHe MPOAYKTUBHO OOIATHCS M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATh MO3UIMHU JPYTHMX YYaCTHHKOB IEATENbHOCTH, 3(P(HEKTUBHO
paspemarb KOHQIUKTHI;

3) BlajieHuEe HABbIKAMM MMO3HABATEIbHOM, y4eOHO-UCCIIeI0BATEIbCKON U MTPOESKTHOM
NEeSATEIbHOCTH, HaBbIKAMU pa3pelieHus MpodsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOAITEJIbHOMY TIOMCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3a/lady, HPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

4) TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSTEIBHOW  HWH(GOPMAIIMOHHO-
MO3HABATEIILHON  JESATENLHOCTH, BIAJCHHE HAaBBIKAMU TMOJYYCHHS HEOOXOAMMOUN
uHOpMaIMu W3 CJIOBAapel pa3HBIX THUIIOB, YMEHHWE OPUEHTUPOBATHCS B PA3THUHBIX
UCTOYHUKAX MH(OPMAINU, KPUTHUECKH OLICHWBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO,
MOJTy9aeMYI0 U3 Pa3INIHBIX HICTOYHUKOB;
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5) yMeHue WHCHOJb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
texHonoruit (mamee - WKT) B pemieHUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3AaIlMOHHBIX 3aJad ¢ coONMoneHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PECYpPCOCOEPEKEHHS, MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

6) yMeHHE OIpeAesaTh Ha3HAYeHHEe ¢ (PYHKIUH PA3IUYHBIX COLMAIBHBIX
UHCTUTYTOB;

7) YMEHHUEC CaMOCTOATCIbHO OLICHHMBATL W IPUHHUMATL PCHICHHA, OIPEACIIAIONINC
CTPATCruIo MOBCACHH, C YUCTOM I'PAXKIAAHCKUX U HPABCTBCHHBIX HCHHOCTCﬁ;

8) BJIAICHUC S3BIKOBBIMU CPEACTBAMH - YMCHHUC SICHO, JIOTUYHO M TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUSA, UCIIOJIb30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

9) BiageHNe HaBbIKAMU [TO3HABATENbHON pe(IEKCUN KaK OCO3HAHMSI COBEpPLIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHMI] CBOETO
3HAHUS U HE3HAHUs, HOBBIX [T03HABATENBHBIX 337a4 U CPEACTB UX JOCTHIKECHHUS.

HNpeaAMETHbBIC:

1) chopMupoBaHHOCTH MPENCTABICHUNA O POJU U MecTe (PU3UKU B COBPEMEHHOMN
HAY4YHOU KapTHHE MHUPa; TOHUMaHue (PU3NUecKor CYIIHOCTH Ha0t01aeMbIX Bo BeenenHomn
SIBJICHU; MMOHUMaHUE POJIU (PU3UKU B (POPMUPOBAHUU Kpyroszopa U (HyHKIIHMOHATIHHOM
IPAMOTHOCTH YEJIOBEKA JJIsl PEIEHUs TPAKTUYECKUX 3a]1ay;

2) BIaJieHUe OCHOBOMOJArAIMUMHU (PU3UUECKUMU TIOHITUSMH, 3aKOHOMEPHOCTSIMHU,
3aKOHAMH W TEOPHUSMH, YBEPEHHOE TIOJb30BaHUE (DU3UYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOM;

3) Bi1aieHre OCHOBHBIMU METOaMH HAyIHOT'O TIO3HAHUS, MCTIOIh3yeMBbIMH B (PU3HKE:
HaOJI0ICHUE, ONKCAaHUEe, U3MEPEHHE, DKCIEPUMEHT; YMEHUsI o0pabaThiBaTh pe3yiabTaThl
U3MEpeHU, 00OHAPYKUBATh 3aBUCUMOCTh MEXKIY (PU3MUECKUMH BEIUYMHAMH, OOBSICHSATH
MOJIyYEHHbIE PE3YJbTAThI U Je1aTh BHIBO/IbI;

4) chopMHUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 33/1a4H;

5) chopMUPOBAHHOCTh YMEHHSI TIPUMEHSTh MOJYYCHHBIE 3HAHUS IS OOBSCHEHHS
YCIIOBUM TIPOTEKaHUsI (HU3UYECKUX SIBICHHUN B MPUPOJE U JJIS NMPUHSATHS MPAKTUICCKUX
pEUIEHNI B TOBCEAHEBHOM KU3HU;

6) chopMHUPOBAHHOCTH COOCTBEHHOW TO3UIMU IO OTHOIICHUIO K (U3UYECKOU
UH(OPMAIINH, TOJTy4aeMON U3 Pa3HbIX UCTOYHUKOB,;

7) omanenue (chOPMUPOBAHHOCTb MPEJCTABICHUN) TpaBWJIaMH  3alKCHU
buznyeckux Gopmyi penbedpHO-TOUCUHON cucTeMbl 0003HaueHuit JI. bpaiins (s cienbix
U CITa00BUAIINX 00YUYAIOIIIUXCS).
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8) chopMuUPOBAHHOCTH CHCTEMBI 3HAHUN 00 00MUX (HU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHsIX, MPEJCTaBICHWA O ACWCTBHMM BO BceneHHOW (QU3NYECKHX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX YCIOBHSIX;

9) cdopMHUpPOBaHHOCTH YMEHHS HUCCIEAOBaTh W aHAJIM3UPOBATH PA3HOOOPA3HBIE
¢usznyeckue SABIEHUS U CBOWCTBA OOBEKTOB, OOBACHATH MPUHIUIBI pPabOTBl U
XapaKTepUCTUKU TPUOOPOB U YCTPOWCTB, OOBSACHATH CBA3b OCHOBHBIX KOCMHYECKHX
00BEKTOB C re0(PU3NUECKUMU SIBIICHUSIMH;

10) BiageHMe yMEHUSIMH  BBIABUraTb TUIOTE3bl HA  OCHOBE  3HAHMS
OCHOBOINOJAralomux (U3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, NPOBEPSITh HUX
AKCIIEPUMEHTAIBHBIMU CPEICTBAMU, POPMYIHPYS 1€ UCCIETOBAHMS;

11) BnageHue MeETOAAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS U IMPOBEJICHUS
(GU3UYECKUX DKCIIEPUMEHTOB, OMHCAHUS W aHalW3a TOJYYCHHOW W3MEPUTEIbHON
uH(pOpMaIuu, ONPeesICHHs] IOCTOBEPHOCTH MOJIyYEeHHOTO pe3ysibTaTa;

12) chopMupOBaHHOCTb YMEHUN IPOrHO3UPOBATh, AHAJIU3UPOBATH U OLICHUBAThH
HOCJEACTBUSL OBITOBOM M IPOU3BOJCTBEHHOW JEATEIBHOCTU 4YEJIOBEKA, CBSI3aHHOM C
(bu3MYECKUMU TPOIIECCAMH, C TIO3UIIMM SKOJIOTMUECKO 0€30MacHOCTH.

B mporiecce ocBoeHHS mpeaMeTa y CTYACHTOB JOJDKHBI (DOPMHPOBATHCS 0OIIHE
kommneteHiu (OK).

Kon HaumenoBanue o0ux KoMIeTeH NI

OK 01 | Beibupats crioco0sl pemenus 3a1a4 npohecCHOHATBHOM IeATeTbHOCTH, MPUMEHHUTEIIBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 02 | OcymiecTBIATh MOUCK, AHATTU3 U UHTEPIIPETALni0 HH(DOpMALIUY, HEOOXOAMMOM /st
BBITIOJTHEHUS 33]71a4 MPO(HEeCCUOHATBHOMN NeITeTbHOCTH

OK 03 | [TnmanupoBaTh U peann30BbIBATH COOCTBEHHOE MPOPECCHOHATBLHOE U TMYHOCTHOE Pa3BUTHE

OK 04 | PaGoraTth B KOJUJICKTHBE W KOMaHIe, 3(PQPEKTUBHO B3aMMOJCHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJTUCHTAMH

OK 05 | OcymiecTBiATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYJapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLMAIbHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06 | ITposiBIATh Tpak1aHCKO-MATPUOTUYECKYIO MO3HUIIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE 00IEUETI0BEYECKIX [ICHHOCTEH NMPUMEHSATh CTaHIapThI
AHTUKOPPYIILMOHHOTO MOBEICHMSI

OK 07 | ConeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocoepexeHuto, 3PeKTUBHO
JEHUCTBOBAThH B UPE3BBIYaNHBIX CUTYALUAX
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OK 08 | Mcnonb30BaTh cpeacTBa GU3NUECKON KYIbTYPHI U1l COXpPAaHEHUS U YKPETIJICHHS 310POBbsI B
nporiecce NpoQecCuoHANbHOM NeATeNbHOCTH U MO IepKaHHe HE00X0AUMOTO YPOBHS
(bu3n4ecKoil MOAroTOBIEHHOCTH.

OK 09 | Mcnonb3oBaTe HHPOPMAITMOHHBIE TEXHOJIOTHH B TPOPECCHOHATBHOMN NeTETLHOCTH

OK 10 | [Tonp3oBatbest mpodeccnoHaIbHOM TOKyMEHTalMell Ha TOCYAapCTBEHHOM U HHOCTPAaHHOM
A3bIKAX

OK 11 | Mcnonp3oBaTh 3HaHUS MO0 (PHHAHCOBOM IPAaMOTHOCTH, TUTAHUPOBATH MPEATPHHUMATEIHCKYIO
JesTeIbHOCTh B PO eCCUOHATLHON cdepe

OcBoenue cogepkanus ydeOHoro mnpenmera «®Du3uka»  obOecneynBaeT
dbopMHpOBaHWE ¥ Pa3BUTHE YHUBEPCAIBHBIX YYEOHBIX JEHCTBHM B KOHTEKCTE
MPEEeMCTBEHHOCTH (POPMHUPOBAHUS OOIIUX KOMITETEHIIUH.

O01mue KOMIIETEH U

B cooTBercTBUM ¢ PI'OC CIIO o

. . CHeNnaJIbHOCTH
Bujbl yHuBepcaabHBIX YUeOHBIX JAeiicTBUI 1

09.02.07 UndopManiioHHbIE CHCTEMBI U
NMPOrpaMMHPOBaHUE

JIMYHOCTHBIE: OK 01. BeiOupatsb criocoOsl penieHus 3a1a4d
PO eCCUOHAIBHON JEATEILHOCTH,

- HPaBCTBCHHOC CO3HAaHHWC W IIOBCACHUC Ha
p A IMPUMCEHUTCIIBHO K PA3JIMYHBIM KOHTCKCTaM.

OCHOBE yCBOEHUSI OOIIIEUETIOBEYECKUX [ICHHOCTEH;
OK 06. [TposBasTH Tpak1aHCKO-
MaTPUOTHYECKYIO TO3ULHUIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE MOBEICHNE Ha
OCHOBC TpaauIIMOHHBIX O6H.I€‘-I€.HOB€‘-I€CKI/IX
I[IEHHOCTEH.

- OepexHOe, OTBETCTBEHHOE M KOMIIETCHTHOE
OTHOIIEHHE K (PU3MYECKOMY U MCUXOJOTHYECKOMY
3JI0pOBBIO, KaK COOCTBEHHOMY, TaK M APYTHX JIOJEH,
YMEHHE OKa3bIBaTh NEPBYIO OMOIIIb;

- 0CO3HaHHBIN BbIOOp Oynymiei mpodeccun u
BO3MOXKHOCTEH pealn3aiuy COOCTBEHHBIX JKU3HEHHBIX
IIJIaHOB; OTHOIIICHUE K npohecCuoHATBLHOM
JCSATEILHOCTH KaK BO3MOXXHOCTH y4YacTHs B PCIICHUN
JINYHBIX, 0OIIECTBEHHBIX, rOCyJlapCTBCHHBIX,
oOIeHannoOHaIBHBIX MTPOOJIEM;

- BIAJCHHE HABBIKAMH II03HABATEIBHOM,
yueOHO-HCCIIeI0BATENbCKOM u IIPOECKTHOMN
NESTeNbHOCTH, HaBbIKAMM pa3pelleHus npodieM;
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIIECHUS MNPAKTUYECKUX 3a1ad,
IIPUMEHEHHUIO PA3JIMYHbIX METOJOB IIO3HAHUS;

PeryasituBHbIe: OK 03. IlitanupoBath ¥ peanu30BbIBaTh
coOcTBeHHOE MPOGECCHOHATBHOE U

- c(hopMHUPOBAaHHOCTH OCHOB CaMOpPa3BUTHS H
JIMYHOCTHOC Pa3BUTHUC.

CaMOBOCITUTAHUS B COOTBETCTBUU c
00IIIEYEIOBEYECKUMHU  [IEHHOCTSIMH W HJealaMu
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TPaKIAHCKOTO 00IIeCcTBa; TOTOBHOCTh U CIIOCOOHOCTh
K CaMOCTOSITEIIbHOM, TBOPYECKOM M OTBETCTBEHHOMN
JeITEIbHOCTH;

- TFOTOBHOCTb u CHOCOOHOCTh K
CaMOCTOSITENIbHOW MH(OPMAITMOHHO-TT03HABATEIBHOM
NESITENbHOCTH, BIIAQJCHUE HAaBBIKAMU  I1OJIyYEHUS
HeoO0XoauMOM HMH(OpPMAIMK U3 CcJOBaped pa3HBIX
TUIIOB, YMEHHE OpPHEHTUPOBATbCS B  Pa3IUYHBIX
MCTOYHMKAX WH(POpMAIUU, KPUTHUECKH OLIEHUBATh U
MHTEPIPETUPOBATh MHPOPMALMIO, MOJYYaEMYyIO U3
pa3IUYHBIX HCTOYHUKOB;

OK 07. ConeiicTBOBaTh COXpPAHEHUIO
OKpYXarollel cpeibl, pecypcocOepexeHuIo,
3¢ (HEKTUBHO ACHCTBOBATH B UPE3BBIYAHHBIX
CUTYAIIHSIX.

OK 08. Mcnons3oBaTh cpeactBa Gu3ndecKon
KYJIBTYPBI JJIs COXPAHCHUS U YKPETIIICHUS
3J10pOBbS B Ipoliecce MpodeccuoHaNbHON
JEeSTebHOCTH, U TIOICPKAHHUS
HEOOXOMMOTO YPOBHS (PU3NUECKOMN
MOATOTOBJICHHOCTH.

OK 10. ITonp3oBarkcs npodeccnoHaaIbHOM
JOKYMEHTAIIMEeH Ha TOCYTapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

OK 11. IlnanupoBath NpeANpPUHUMATEIIbCKYIO
JesATEILHOCTh B Ipo(eccronanbHOM chepe.

Ilo3HaBaTebHBIE:

- BJIaJICHHE OCHOBHBIMH METOJAaM{ HAay4HOTO
MTO3HAHMS, WCTOJb3yeMbIMU B (DU3HKE: HAOJIOJCHUE,
ONMCaHHWe, W3MEPEHHE, OKCIEPUMEHT; YMECHHS
00pabaThIBaTh pe3yabTaThI HU3MEPCHUH,
OOHapy>KUBaTh 3aBHCHUMOCTb MEXIy (U3HMUECKUMHU
BEJIMYMHAMHU, OOBSCHATH MOJyYEHHbIE PE3yJIbTaThl U
JIeNaTh BBIBO/IBI,

- chopMHpPOBAaHHOCTH MPEJCTABICHUIN O POJIH U
MecTe (U3UKA B COBPEMEHHOM HAaydyHOW KapTHUHE
MHpA; ITIOHUMaHHE buznueckoit CYIIHOCTHU
HaOmoMaeMbIX BO BceeneHHOM SBICHUM, MOHMMaHUE
poin  Qusukn B GOPMHPOBAHMHM Kpyrosopa u
(YHKIIMOHATFHOW  TPaMOTHOCTHA  YEJOBEKa  JUIS
pelIeHus NPaKTUYECKHUX 3a]1a4;

- BJIAJICHHE OCHOBOIOJIAralOIUMHU
(GU3NYECKUMU  TOHATUSIMH,  3aKOHOMEpPHOCTSIMH,
3aKOHAMH M TEOPUSAMH; YBEPEHHOE IIOJIb30BaHUE
¢u3nvecKoil TEepMUHOJIOTHEH U CUMBOJIMKOM;

- cpopMHUPOBAHHOCTH
busnueckue 3a1a4u;

YMEHHSI  pelaTh

- c(hOpPMHUPOBAHHOCTh YMEHHUS HPUMEHSITbH
MOJIyYEHHbIE 3HAHUS i OOBSICHEHUS YCIOBUUI
npoTeKaHus (U3NYECKHUX SIBICHUH B MPUPOJE U IS
MPUHATUSA TPAKTUYECKUX PEUICHUNA B TMOBCEIHEBHOU
KU3HH;

- cOpMUPOBAHHOCTh COOCTBEHHOW IO3UIINU
10 OTHONICHWIO K (Qusnueckod wHOOpPMAIIIH,
HOJIy‘-IaeMOI\/'I U3 pa3HbIX HCTOYHUKOB;

OK 02. OcymiecTBisTh NOUCK, aHATIN3 U
MHTEpHpeTanio HH(POpMaLuu, HeOOXOAUMOM
JUTS BHIIOJTHEHM S 33/1a4 MTpodeccruoHanbHON
NESITEIbHOCTH.

OK 09. Mcnonws3oBars HHOOPMAIIMOHHBIC
TEXHOJIOTHH B MPO(ECCHOHAIBHOM
NeSITeIbHOCTH.
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KoMMmyHUKAaTHUBHbBIE:

- TOJIGPAaHTHOE CO3HAHHE U TOBEJCHHE B
MOJIUKYJITYPHOM MHpE, TOTOBHOCTh M CIIOCOOHOCTH
BCCTU AUAJIOr C APYIrUMU JIIOJAbMH, NOCTHUIaTb B HEM
B3aMMOIIOHUMAaHMsI, HaXOAWUTh OO0IIHMe Lenu U
COTPpyAHUYATh ]I HUX JOCTUKCHUA, CHOCOGHOCTB

MIPOTHUBOCTOSTH HJICOJIOTHH IKCTPEMH3MA,
HAI[MOHANTN3Ma, KCeHO(OOUU, TUCKPUMHHALIMU II0
COILIMATBHBIM, PEITUTHO3HBIM, PacoBbIM,

HallUOHAJIbHBIM IMPU3HAKaM W APYIrdM HCTaTHBHBIM
CoMaJIbHbIM SABJICHHUSAM,

- HABBIKH COpr,Z[HI/I‘-IGCTBa CcO CBepCTHI/IKaMI/I,
JEeTbMH  MJIQJIIETO  BO3pacTa,  B3pPOCIBIMH B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO MOJIE3HOW, yueOHO-
WCCIIEIOBATEIILCKOM, MPOEKTHOM M APYruX BHAAX
ACATCIIbHOCTH,

- yMEHHE TPOAYKTUBHO  OOmAThCI U
B3aUMOJICMCTBOBATL B  MPOLIECCE  COBMECTHOMU
NESITeNbHOCTH,  yYUTBIBATh  TO3UIMH  JPYTHX
YYaCTHUKOB JIeATEIbHOCTH, 3()PEKTUBHO paspemaTh
KOH(JINKTBI,

- yMEHHue UCIIO0JIb30BATh cpeacTBa
MH(OPMALIMOHHBIX u KOMMYHUKAITHOHHBIX
texHosoruil (nanee - UKT) B pemieHnn KOrHUTUBHBIX,
KOMMYHHMKATHUBHBIX M OpraHU3allMOHHBIX 3a7ad C
coOmoieHueM TpeOOBaHUN HPrOHOMHUKH, TEXHHUKH
0€301acHOCTH, TUTHCHBI, pecypcocOepekeHus,
MIPABOBBIX ¥ ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30IacHOCTH;

- YMEHHUE ONpeeNsaTh Ha3HAYeHUE U (DYHKIHH
Pa3IMYHBIX COLMAIbHBIX HHCTUTYTOB;

- BJIaJCHUC A3BIKOBBIMH CPCACTBAMU - YMCHUC
SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOXO TOYKY 3pCHUA,
HCIIOJIB30BAaTh AACKBATHLIC A3BIKOBBIC CPECACTBA,

- BJIAJCHUE HaBbIKAMHM  ITO3HABATEJIbHOU
pedieKcun Kak 0CO3HAHUSI COBEPIIACMBIX ACHCTBHIA U
MBICIIUTENIBHBIX ~ MPOLIECCOB, MX PE3YJbTATOB U
OCHOBaHMU, FPaHULl CBOEr0 3HAHUS U HE3HAHUSL, HOBBIX
[TO3HABATEJIBHBIX 33J1a4 U CPEICTB UX JTOCTUKEHUS.

OK 04. PaboraTh B KOJIJIEKTUBE U KOMaH/E,
3¢ dEeKTUBHO B3aUMOJICHCTBOBATH C
KOJUIEraMH, PyKOBOJICTBOM, KIIMEHTAMH.
OK 05. OcymiecTBiATh yCTHYIO U
MUCHbMEHHYIO KOMMYHHUKAITUIO Ha
rOCYIapCTBEHHOM $SI3bIKE C YIETOM
0COOEHHOCTEH COIMAITBFHOTO U KYJIBTYPHOTO
KOHTEKCTA.
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5. YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBbI YYHEBHOI'O ITPEJMETA

TpeGoBanuss K MUHUMAJIbLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzanus nporpammsl mpeaMera TpedyeT HaIW4Yus y4eOHOTO KaOuHeTa (PU3MKY;
JabopaTopuit:

O6opynoBanne yueOHOTO KaOUHETA:
- MIOCAI0YHBIX MECT 0 KOJIMYECTBY 00YJarOIIHXCS;
- IOCKa KJIaCCHas;
- pabouee MeCTO MpPeroIaBaTeIs;
- KOMITJICKT KOHTPOJIbHO-HU3MEPUTETHHBIX MaTEPHAIIOB,;
- COOpHUK METOIMYCCKUX YKA3aHUMU IS BBITIOJTHEHUS MPAKTUYSCKUX padoT;
- KypcC JICKIHiA B Ta0JIMIIaX;
- TUTAKTHYCCKHI MaTepHal;
- KOMITICKT MHIUBHIyJIbHBIX 33JJaHUH JIJISI CAMOCTOSTEIBLHOU PaboThl 00yUarouXCs;
- yueOHas TuTeparypa;

- CHpaBO‘IHHﬁ Marepual, paB,Z[aTO‘IHBIﬁ Marcpuall, IIaKaTbl

Texuuyeckue cpeacTBa 00ydeHHUS:
- KOMITBIOTEP C JIMLEH3NOHHBIM IPOrPaMMHBIM 00€CTICUEHHUEM;
- MyJIbTUMEUA IPOEKTOP;

- 3KpaH NPOCKINOHHBIN;

O6opynoBanue J1abopaTOpUM U pabOIMX MECT JJabOpaTOPHH:
- COOpHUK METOIMYECKUX YKa3aHUMU AJIs BBITIOJHEHHS TaOOPaTOPHBIX padoT;
- 000pyIOBaHME IS BBITIOJHEHUS J1a0OpaTOPHBIX paboT;

- 060py,ZLOBaHI/IC AJI1 BBIIIOJIHCHUSA MPAKTHYCCKUX pa60T.
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NudopmanuonHoe odecrieyenne 00y4eHust

OCHOBHBIE HCTOYHUKH

JInsa npenonasarenen

1 ®denepanbHbIi 3aKk0H OT 29.12.2012 No273-d3 «O06 obpazoBanuu B Poccuiickoit
denepanuny» (Cobpanue 3akoHogaTenbcTBa Poccuiickoit @eneparuu, 2012, Ne53,¢cT.7598;
2019, No30, cr.4134; 26.05.2021 Nel44 ®3 «O BHecenuu uzMeHeHuit B denepanbHbIi
3aKoH 00 oOpa3zoBanuu B Poccuiickoii denepanumny)

2 [Ipuka3z MunucrepctBa oOpazoBaHuss U Hayku P® ot 17.05.2012 Ne413 «O6
YTBEPXKACHUH (PeiepallbHOTO TOCYIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTa CPEIHETrO
obmero obpazoBanusy, 3aperucrpupoBanHoro B Muntocre Poccuu 07.06.2012 N 24480 (B
pen. [Ipuka3zoB MunoOpuayku Poccuu ot 29.12.2014  N1645, o1 31.12.2015 N 1578, o1
29.06.2017 N 613)

g ctyneHToB

1. ®wusuka. 10 xmacc : yueO. mna oOmieoOpa3oBaT. opraHuzaiui:  0a30BBIA U
yrayonennsiit ypouu / I'.5l. Makumes, b.b. byxosues, H.H. Cotckwuii; mox pen. H.A.
[TapdenTtheBoii. - 3-¢ uza. - M. : [Ipocsemienue, 2021. - 432c¢. : un. - (Kimaccuueckwii kypc).
- ISBN 978-5-09-078175-6.

2. Owusmka. 11 kmacc : yueb. s o0meoOpa3oBaT. oOpraHu3aiuii:  0a30BBIA H
yrayoneHHsit ypoBuu / I'.4. Msakumes, b.b. byxosues, B.M. Yapyrun; noxa pen. H.A.
[TapdenTtheBoii. - 3-¢ uza. - M. : [Ipocemienue, 2021. - 432c¢. : un. - (Kimaccuueckwnii kypc).
- ISBN 978-5-09-078631-7.

I[OHOJIHI/ITC.]IBHLIG HCTOYHHUKH

g nmpenonasarenen

1.  OmutpueBa B. ®. ®usuka ans npodeccuil U crnennaibHOCTEH TEXHUYECKOTO
npoduis: yueOHUK JIJIsi 00pa3oBaT. yuUpeKIeHU Had. U cpea. npod. oopazosanus / B. .
JmutpueBa. — 6-¢ uzf., crep. — M.: M3aaTenbckuii eHTp <KAkagemus>>, 2013. - 448 c.

2. ®wusuka ansg npodeccuil U crnenraibHoCcTel TexHudeckoro npoduis. COOpHUK
3aaa4 : yueO. [Tocobue mist oOpaszoBat. yupexkaeHu Had. U cped. npod. odpazoBaHus /
B.®. JImutpuesa. - M. : U3natenbckuid HeHTp «Akagemus», 2012.-256c¢.
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Jns ctyneHTos

1. ®wusmka: Teopus, pemeHne 3aaad, JEeKCUKoH : cupaBounuk / T.W. Tpodumosna. -
Mocksa : KHOPVYC, 2019. - 316c. - (Cpennee npodeccuoHaibHOEe 00pa30BaHue).

2. ®wusuka: yueonuk / O.B. JlorBuHeHko. - 2-¢ u3., nepepad. M gom. - Mockaa:
KHOPVYC, 2020. - 438c. - (Cpennee npodeccuonaibHoe 00pa3oBaHue).

3. @wusuka / U.A. TlonoBa. - MockBa : JOkcmo, 2020. - 192 c. - (Harnsgasrii
MIKOJIBHBIM KypC : YI0OHO U TOHSTHO).

4. KaceanaoB B. A. MnnroctpupoBansblii atnac no ¢usuke: 10 kmace— M., 2010.
KacpanoB B. A. UnmtoctpupoBannslii atnac no ¢usuke: 11 kmacc. — M., 2010.
COOpHHUK METOUYECKUX YKA3aHUH JIJIsl BHITIOJHEHUS IPAKTUYECKUX paboT

Kommiekt KOHTPOJIbHO-U3MCPUTCIBbHBIX MAaTCPUAJIOB

© =2 W»n

JnnakTudeckui MaTepua

9. Kommiekr UWHAMBUAYANbHBIX 3aJaHUNA I CAMOCTOSITENIbHOM — paboThI
oOyyJaronmxcs

10. MynbpruMenuitHoe oOecleYeHre TEOPEeTHUYECKOro MaTepuaia: Mpe3eHTaluH,
JIEKTPOHHBIE MaTEPHUAIIBI

11. www. fcior. edu. ru (PeaepanbHbI HEHTP WHPOPMALIMOHHO-00PA30BATEIHHBIX
pecypcoB).

12. https://www.yaklass.ru - [{udpoBoit o6pazoBarenbHbIi pecypc «SAKmaccy

13. www.school.edu.ru (Poccuiickuii oOpa3oBarenbHblii mopTan. JlOCTYMHOCTH,
Ka4yecTBO, 3 (HEKTUBHOCTB ).

14. www.school-collection.edu.ru (Equnas komtekuus iudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB).

15. www.college.ru/fizika (IToaroroBka x EI'D).

16. www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBIN (PU3UKO-MATEMATUUECKUN KypHAI
«KBaHT»).

17. www.yos.ru/natural-sciences’/html  (ecrecTBeHHO-HAay4HbII  KXypHal®  JUIs
Mostoaexu «IlyTe B HayKy»).
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