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1. HOACHUTEJIBHAA 3AIIMCKA

[Tporpamma yuebHOTO npenmera «Pu3nKay OpUEHTUPOBAHA HAa peaTH3aIiio
denepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa (Janee —
®I'OC) cpennero obmiero 06pazoBanus Ha yriyOJeHHOM YpOBHE B Ipeeiax MporpaMMbl
MOJITOTOBKHU CHEIMaIMCTOB cpeanero 3BeHa (nanee [IIICC3) cpennero
npodeccuoHaTbHOTO 00pa30BaHMSs C YIETOM MPOGUIIST TOTydaeMOoro 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 00JacTH (PU3MKH, OKA3aBLIMX ONPEIEISIIONIEE BINUSIHUE HA Pa3BUTHE
TEXHUKHU Y TEXHOJIOTHUH; METOJaX HAyYHOTO NO3HAHMS IIPUPOJIBI;

— OBJIQJICHUE YMEHUSMU TMPOBOAUTH HAONIONECHUS, TUIAHUPOBATh W BBINOIHATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHATH MOJTyYEHHbIE
3HaHUS 10 (PU3UKeE 17151 00bSICHEHUS pa3HOOOPa3HbIX (PU3UUECKUX SIBICHUHN U CBOMCTB
BEIECTB; TMPAKTHUYECKH HWCIOJb30BaTh  (PU3WUYECKWe 3HAHUS;, OICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(OpMaIUK;

— pa3BUTHE TIO3HABATEIIBHBIX WHTEPECOB, HMHTCIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH B mporecce MpUOOpeTeHWs 3HAHUKW W YMEHHH 10 (U3HKe C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HWCTOYHHKOB HMH(OpPMAIMK H  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA,

— BOCIHTaHHE YOEKICHHOCTH B BO3MOXXKHOCTH TIO3HAHUS 3aKOHOB TMPUPOJIBI,
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/1a4 TIOBCEIHECBHOM JKM3HHU, OOECIeUeHHsS Oe30IMacHOCTH COOCTBEHHOM »KW3HH,
pAlMOHAJIBHOTO  MPUPOJONOIL30BAHUSI W OXPaHbl OKPYXAIOWIEH Cpeabl W
BO3MOXXHOCTh MPUMEHEHUS] 3HAHUM TMpU PENIEHUU 3a/lady, BO3HUKAIOIIUX B
nocjaeayriel npopecCuoHaTbHON EATeIbHOCTH.



Ha wusyuenue npenmera «®@u3umka» no crneunanbHoctd 09.02.06 «CereBoe u
CHUCTEMHOE aIMUHUCTPUPOBaHNUE» OTBOAUTCS 218 4acoB B COOTBETCTBHHU C Pa3bsICHEHUSIMH
1o peanu3anuu (heaepantbHOro rocy1apcTBEHHOro 00pa3oBaTENbHOTO CTaHAAPTA CPETHETO
obmero oopazoBanus (mpoduasHOE O0yUCHHE).

B npohuitbHY0 COCTABIISIONIYO BXOAUT MPO(eCCHOHATEHO HAIPABICHHOE COJICPIKaHuE,
HEoOXoIuMoe Tt (POPMHUPOBAHUST y 00yUArOIINXCS IPO(PECCHOHATEHBIX KOMITCTCHITHH.

B nporpamme no npeametry «PuU3HKay, peann3yeMOnd IpU NOATOTOBKE CTYJEHTOB I10
crienranbHOCTH (09.02.06 «CeTeBOoe M CHUCTEMHOE aJIMUHUCTPUPOBAHUE», MPOGUILHOU
COCTaBJIAIOLIEN OXBAYEHBI BCE Pa3JIEIbl.

B nporpaMme TCOPETHICCKHUEC CBEACHUA JOIIOJIHAKOTCS 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 arrectauus nNpoBoauTcs B popme TudepeHinpoBaHHOTO 3a4eTa
110 UTOTaM U3Y4YEeHUS MpeIMETa.

[IpomexxyTounasi aTrrectarusi B Buae AUGGEepEeHIIMPOBAHHOTO 3a4eTa M0 MPEAMETY
IPOBOJUTCS 32 CYET BPEMEHU, OTBEJIEHHOI'O HA €€ OCBOCHHE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

B ocHoBe yueOHOM aucuunianibl « PU3nKa» JeKUT YCTAaHOBKA Ha (POPMHUPOBAHUE Y
oOydaeMbIX cHUCTEMbl 0a30BbIX MOHATHM (U3UKM M TPEACTABICHUNA O COBPEMEHHOM
du3znyecKoil KapTHHE MHUPA, a TAK)KE BBIPAOOTKAa YMEHUN MPUMEHTH (HU3HUECKUE 3HAHUS
KaK B MPO(EeCCHOHANTBHOMN AEATEIbHOCTH, TaK U JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnonoxeHus, pa3BUBaeMble (DU3MKOM, paccCMaTPUBAIOTCS Kak OCHOBA
CO3/IaHUsl U UCTIOJIb30BaHUsI MH(GOPMAIIMOHHBIX U KOMMYHUKaMOHHBIX 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 BUIBI I€ATEILHOCTH, KOTOPhIE UMEIOT
METanpeaIMeTHbIM XapakTep. K HUM B NEpBYI0 oOYepenb OTHOCITCSA: MOJEIUPOBAHUE
00BEKTOB M TMPOIECCOB, NPUMEHEHHE OCHOBHBIX METOAOB [O3HAHUS, CUCTEMHO-
UHGOPMAIIMOHHBIN aHanu3, (GOPMYyJIMPOBAHME TUIOTE3, AHAIU3 M CHHTE3, CPAaBHEHUE,
0000111eHe, 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, TEOPHUIO 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 CUCTEMOOOpasyromuM (aKTOpOM ISl €CTECTBEHHO-HAYYHBIX
y4€OHBIX IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE COAEPIKAHUSI XUMUH,
ouonoruu, reorpadun, aCTPOHOMUHU U CHEIHATBHBIX JUCIUIUIMH (TEXHUYECKasi MEXaHUKa,
JJIEKTPOTEXHUKA, JJIEKTPOHMKAa W [Op.). YueOHas aucummiuHa «®dusmka» cosnpaer
YHHUBEpCaJbHYI0O 0a3y i1 U3y4eHHsS OOMIENPOPECCHOHANBHBIX ¢  CHEIHATbHBIX
JTUCIUIUINH, 3aKIaabIBast (GyHIaMEHT JJIsl OCIEAYIOUIEr0 O0yUeHUs CTYACHTOB.

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

Nzydyenne ¢uznkn B MpodecCHOHATIBHBIX 00pa30BaTENBHBIX OpPTaHU3AIMSX,
peanu3yronmx o0pa3oBaTeIbLHYI0 MPOTpaMMy CPEIHETO 00Iero 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
pOrpaMMbl, TUIyOMHE WX OCBOCHHS CTYACHTaMH, OOBEME M XapaKTepe MPaKTHUECKUX
3aHATUHN, BUAAX BHEAYJUTOPHONU CAMOCTOSTENBHON pabOThI CTYACHTOB.

B coneprxanuu yueOHOM TUCHUTUIMHBI IO (PU3HUKE MTPU OATOTOBKE 00YJAIOIIMXCS 110
npodeccusiM M CHEHHATBHOCTSIM  TEXHHYECKOro Mpoduias mnpodeccuoHaNIbHOTO
oOpa3oBaHMs PO(PHUIBHON COCTABIAIOLIEH ABIAETCS pasien « NEKTPOAUHAMUKAY, TaK KaK
OOMBIIMHCTBO MIPO(deccuil U CIelUaTbHOCTEN, OTHOCAUINXCSA K 3TOMY MPOQUITIO, CBA3aHbI
C DIIEKTPOTEXHUKOU U JIIEKTPOHUKOU.



Hnsa  cneumansHoct  09.02.06 «CeTeBoe M CHUCTEMHOE aIMHHUCTPUPOBAHUE)
PO HIIBHON COCTABIISIFOIIEH SBIISIOTCS CICAYIONINE TUIAKTHUYCCKUE CTUHUIIBL:

Conep:xanue o0yueHust

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

BBenenne

YMeHus NOCTaHOBKU LENIEN AESITENbHOCTH, IUTAHUPOBAHMUS
COOCTBEHHOM JEATENILHOCTH ISl TOCTUKEHUS TIOCTAaBJICHHBIX LIeJei,
IIPEIBUJIEHUS BO3MOXKHBIX PE3YJIbTAaTOB 3TUX AEHCTBUM, OpraHu3aluu
CaMOKOHTPOJISI ¥ OLICHKHU MTOJIYYEHHBIX PE3YJIbTATOB.

Pa3Butue criocoOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIPUHUMATD U
aHAJIM3UPOBATh MHEHUSI COOECEHUKOB, PU3HABAs IPaBO JPYTrOro YeroBeKa
Ha MHOE MHEHHUE.

[IpousBenenue namMepeHus: PU3NYECKUX BETUUYHMH U OLIEHKA TPAHULIBI
IIOIPELIHOCTEN U3MEPEHUN.

[IpencraBneHue rpaHULbl OTPEIIHOCTEN U3MEPEHUI MPU MOCTPOECHUU
rpaduKoB.

YMeHue BbICKa3bIBaTh TUIOTE3bI AJIs1 O0BSICHEHHS HaOII01aeMbIX

SIBJICHUU.
YMeHnue npeanaratb MOJENH SBJICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. M3n0xeHne
OCHOBHBIX I10JIOKCHUI COBPEMEHHON Hay4HOU KapTUHBI MUpA.
ITpuBeneHne npuMepoB BIUSHUSA OTKPBITHH B (PU3MKE HA IIPOrpecc B

TEXHHUKE U TEXHOJOTUHU IPOU3BOJICTBA.
Hcnonb3oBanue MHTEpHETA UIsI MOMCKA MHGOPMAITMH

1. Mexanuka

1.1 Kunematuka

[IpencraBienne MexaHMYECKOTO ABUKEHUS Tela YypaBHEHUSIMU
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.

[IpencraBieHre MeXaHUYECKOTO ABMKCHUS Tela rpadukamMu
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.

Omnpenenenne KOOpAUHAT MPONUJEHHOTO MYTH, CKOPOCTH U YCKOPEHUS
Tena 1o rpadukaM 3aBHCUMOCTH KOOPJAWHAT U MPOEKITUIl CKOPOCTH OT
BpeMeHu. OnpenieieHne KOOpaAUHAT TPOMAEHHOTO ITyTH, CKOPOCTH U
YCKOPEHHUSI Tea M0 YPaBHEHUSM 3aBUCUMOCTH KOOPJIMHAT U MIPOCKIUN
CKOpPOCTH OT BPEMEHH.

[IpoBeneHne CpaBHUTEIBHOTO aHAIM3a PABHOMEPHOTO U
PaBHOMNIEPEMEHHOTO IBUKECHHIA.

Yka3zaHue nCrnoib30BaHMs IOCTYNATEIBHOIO U BPAILIATEILHOTO
JIIBIDKCHUHN B TEXHUKE.

[TproGpereHue onbITa paboOThI B TPYIIE C BHIMOTHEHUEM Pa3TUYHBIX
COIIMAJIbHBIX POJICH.

Pa3paboTka BO3MOXHOM CUCTEMBI ACUCTBUI U KOHCTPYKIIUU JJISI

AKCIIEPUMEHTAIIBHOTO ONPEICTICHUS KHHEMATHICCKUX BEIU YHH.
[IpencraBnenne nHGOPMAIIUK O BUAAX JIBHKCHHUS B BUJIC TaOIUIIBI




1.2 Innamuxka.
3aKOHBI COXpaHeHUs!

[TpuMeHeHne 3aKOHA COXPAHEHUS UMITYJIbCA U1l BBIYUCIICHUS H3MECHEHHUI
CKOPOCTEH TeJl IPU UX B3aUMOJCUCTBUSAX.

N3mepenue paboThl CUI U N3MEHEHHE KHHETUYECKON SHEPTUH TeJa.
Brruucienue paboThl CUI M N3MEHEHHSI KHHETHUECKOM YHEPIUH Tena.
Brruncnenne noTeHIMaIbHOM SHEPTUHU TEII B TPAaBUTALMOHHOM I10JI€.
OnpezneneHre NOTEHIMAIBLHON 3HEPTUH YIIPYTo Ae(GOPMUPOBAHHOTO TEIa 110
M3BECTHOM 1e(hopMaliK U KECTKOCTH TeJa.

IIpuMeHeHne 3aK0OHa COXpaHEHUsT MEXaHUYECKOM YHEPTUHU IIPU pacueTax
PE3yJIbTaTOB B3aNMOACHCTBUN TEJI IPABUTALlMOHHBIMYU CHJIAMU U CHIIAMU

YIIPYTOCTH.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.
VYkazanue y4eOHbIX JUCHUIUIAH, IPH U3YYEHUH KOTOPBIX UCIONB3YIOTCS

3aKOHBI COXPaHCHU

1.3 Mexannueckue
KOJe0AaHUA M BOJHBI

HccnenoBanne 3aBUCUMOCTH ITepUoJa KOJIeOaHUI MaTEMaTUIECKOT O
MasiTHUKA OT €T0 JJIMHBI, MacChl M aMIUTUTY Il KOJICOaHUIA.

HccnenoBanue 3aBUCMMOCTH NIEpHOIa KOJIeOaHM rpy3a Ha Py KUHE OT
€ro Macchl U )KECTKOCTHU NPYKUHBL. Brruncienne neproia koieOaHuii
MaTeMaTUYECKOr0 MasgTHUKA 110 U3BECTHOMY 3HAUEHMIO €r0 JIJTUHBI.
Brruncnenue nepuoja KojebaHui rpysa Ha Mpy>KHHE TOU3BECTHBIM
3HAYEHUSIM €r0 MacChl U JKECTKOCTH MPYKUHBI.

BripaGoTKka HaBBIKOB BOCIPUHUMATh, aHAJIM3UPOBATh, NepepadbaThiBaTh U
NpeabsBIATh HHPOPMALMIO B COOTBETCTBUM C MIOCTABICHHBIMU 3a/1a4aMH.

[IpuBeneHne NMpuMEpoOB aBTOKOJIEOATEIbHBIX MEXaHUUECKHUX CUCTEM.
[IpoBenenue knaccudukamuu Kojreoanmit

N3mepenune IIMHbBI 3ByKOBOM BOJIHBI IO pe3yJibTaTaM HAOII0ICHHUI
MHTEep(EPEHIINHU 3BYKOBBIX BOJIH.

HaOmronenne u oObsicHeHNE SIBIICHUHM HHTEep(DepeHITuU 1 TudpaKkuu
MEXaHUYECKUX BOJIH.

[IpencraBnenne o0naacTeld MPUMEHEHHS YIbTPa3ByKa U MEPCIEKTUBEI €ro
VCIIOJIb30BaHUs B Pa3iIMUHBIX OOJACTAX HAayKH, TEXHUKH, B MEIULMHE.
N3noxeHne cyTu SKOJIOTHYECKHUX MPOOIIeM, CBA3aHHBIX C BO3JCHCTBHEM
3BYKOBBIX BOJIH HA OpraHHU3M YeJIOBEeKa

2. OCHOBBI MOJIEKYJIfA

HOM (PM3MKH U TEPMOAUHAMMKH

2.1 MoJaexyasipHasi
(pusuka

BrinonHeHne 3KCIepUMEHTOB, CIYKaIUX 11 000CHOBAHUS
MOJIEKYJIsIpHO-KMHeTHdeckoi Teopun (MKT).

Pemrenue 3aa4 ¢ npuMEeHEHUEM OCHOBHOT'O YPaBHEHUSI MOJIEKYJISIPHO-
KWUHETUYECKOW TEOPUU I'a30B.

Ornpenenenue napamMeTpoB BENIECTBA B ra3000pa3HOM COCTOSIHUM Ha
OCHOBAHHUH YPAaBHEHUSI COCTOSIHUS UJI€aJIbHOTO ras3a.

Onpenenenue napameTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUM U
MPOUCXOAIIUX TTporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
DxkcnepumeHTalibHOe uccienoBanue 3apucumMoctu p (T), V (T), p (V).
[IpencraBnenne B Buje rpauKoB H30XOPHOI0, U300apHOTO U
M30TEPMHUUYECKOTO MPOLECCOB.

Brrunciienue cpegHel KHHETUYECKOW SHEPTUH TENJIOBOTO JBUKEHUS
MOJIEKYJI IO U3BECTHOM TEeMITEpaType BELIECTBA.

Bricka3piBaHue runores st 00bICHEHUS] HAOTI0JaEMBIX SIBICHUMN.
YkazaHue rpaHUll MPUMEHUMOCTH MOJICJIN «UACATbHBIN ra3» u 3akoHoB MKT




2.2 CBoiicTBa
MapoB, KUJAKOCTEH 1
TBePABIX TeJ

N3mepenune Bi1aXHOCTU BO3TyXa.

Pacder xonnuecTBa TEIIOTHI, HEOOXOAUMOTO JJIsl OCYILIECTBICHUS
rpolecca rnepexoja BelecTBa U3 OJJHOr0 arperaTHOr0 COCTOSIHUSI B IPYTOE.

DKCNEPUMEHTAIbHOE UCCIEA0BAHUE TEINIOBBIX CBOMCTB BEILIECTBA.
[IpuBeneHne NpuMepoOB KaNWJUISIPHBIX SIBJICHUN B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX Tell. [IpuMmenenue
(bU3MYEeCKNX MOHATHN U 3aKOHOB B Y4eOHOM MaTepuase nmpodecCHOHATLHOTO
XapakTepa.

UcnonsizoBanue MuTepHeTa 11 novcka nadopMaiuu o pa3paborkax u
MMPUMEHEHHUSX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPUATIOB

2.3 OcHOBBI
TEePMOJAUHAMUKH

N3mepenne KonnyecTBa TEIIOTHI B IpoLeccax Temonepenadn. Pacuer
KOJIMYECTBA TETUIOTHI, HEOOXOAMMOTO ISl OCYLIECTBICHHS 33JIaHHOTO
mnpoiiecca ¢ Terionepeaadeii. Pacuer usMeHeHHs BHYTPEHHEH SHEPTrUM Tel,
PabOTHI U MEePEeJAHHOI0 KOJIMUYECTBA TEIJIOTHI C UCIIOJIB30BaHUEM IIEPBOTO
3aKOHA TEPMOJUHAMUKHU.

Pacuet paGoTsl, coBeplIeHHOH ra3oM, 1o rpaduky 3asucumoctu p (V).

Brruncnenue paboTsl ra3a, COBEpIICHHON NPYU U3MEHEHUH COCTOSIHUSA 10
3aMKHyTOMY ItukKity. Berancnenue KII1/] mpu coBepiienuu razom paboTsl B
Mpoleccax U3MEHEHUs COCTOSHUS 10 3aMKHYTOMY LUKITy. OObsiCHEHHE
MPUHLIUIIOB IEUCTBUS TETUIOBBIX MAaIIuH. JleMoHCTpalus poyit PU3NKHU B
CO31aHUU U COBEPIICHCTBOBAHUHN TEIUIOBBIX JIBUTATEIICH.

N3noxkeHne cyTu 3KOJIOTrHYecKUX MpobiieM, 00yCIIOBIEHHBIX paboToi
TEIUIOBBIX IBUTATENIEN U MPENJI0KEHNAE IIyTH UX PELICHHUS.

VYka3zaHue rpaHUl] IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKU. Y MEHUE
BECTH UAJIOT, BBICIyIINBAaTh MHEHHUE ONIIOHEHTA, y4aCTBOBATh B IMCKYCCHUHU,
OTKPBITO BBIPA’KAaTh U OTCTAUBATH CBOIO TOUKY 3PEHUS.

VYkazaHue yuyeOHbIX TUCHUIUIMH, IPU U3YYEHUH KOTOPBIX UCIIOIb3YIOT
y4ueOHbI MaTeprasl « OCHOBBI TEPMOIMHAMUKHN

3. DJeKTpOAMHAMUKA

3.1 DuexkTpuyeckoe
noJie

Brruncienue cui B3aMMOIEMCTBUS TOYEYHBIX JIEKTPUUYECKUX 3aPsI0B.

Brruucnenue HAIMPSAXKCHHOCTH 3JICKTPUICCKOTO MMOJIA OAHOTO U
HECKOJBKHUX TOYEYHBIX JIEKTPUUECKHUX 3aPsJIOB.

Brruucnenue NOTCHIHAJIA SJICKTPUICCKOTO ITOJIA OAHOI'O 1 HCCKOJIBKHUX
TOYEUYHBIX AJIEKTPUUYECKUX 3apsiioB. MI3MepeHne pa3HOCTH MOTEHIMAJIOB.

H3mepenue sHepruu 3J1eKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

Brruncienue sHEpruu 3J€KTPUYECKOTO MO 3apSXKEHHOTO
KOHJIeHCATOopa.

Pa3paboTka 1y1aHa u BO3MOKHOM CXE€MBI JICHCTBUN SKCTIEPUMEHTAIBHOTO
OIPEJICIICHUS AJIEKTPOEMKOCTH KOHIEHCATOPa U IURJICKTPUUECKON
MPOHUIIAEMOCTH BEILIECTBA.

HpOBCIICHI/IC CPaBHUTCJIIbHOTO aHAJInN3a 'paBUTAlITMOHHOT'O U
PIIEKTPOCTATUYECKOTO MOJIeH

3.2 3akoHBbI
NMOCTOSHHOI'0 TOKA

N3mepenue MoImHOCTH 31eKTprudeckoro Toka. M3mepenue 9/1C n
BHYTPEHHETO COMPOTUBIIEHUSI HCTOYHHKA TOKA.

BrinonHeHne pacueToB CUIIbI TOKA U HAIIPSDKEHHUHM Ha ydacTKax
PIICKTpUYECKUX 1erneii. OObsICHEHHE Ha TPUMEPE AIICKTPUISCKON IETH C JBYMS
rcrouHukamu Toka (9/1C), B KakoM ciIydae HCTOUHMK AJIEKTPUUECKON IHEPTUH
paboTaeT B peXuMe reHeparopa, a B KaKOM — B PEXKHUME TTOTPEOUTEIS.

Ornpenenenue TeMIepaTypsl HUTH HakaiuBaHus. 3mepenue
PIEKTPUYECKOTO 3apsifia dJIEKTPOHA.

CHsTHE BOJIBTaMIEPHON XapaKTEPUCTUKU AUOAA.
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[IpoBenenre CpaBHUTEILHOTO aHAIN3a MOy TPOBOIHUKOBBIX THOJ0B U
TPUOJOB.

Hcnonp3oBanne aTepHEeTa 1151 TTIOMCKa MHGOPMAIIMHU O TIEPCIIEKTUBAX
Pa3BUTHS MOJYIIPOBOJHUKOBONU TEXHUKH.

YcTraHoBKa NPUUYUHHO-CIIEACTBEHHBIX CBA3EH

3.3 MaruuTtHoe 1oJjie
U 3JIEKTPOMATHUTHAS
HHAYKIUS

H3mMepeHne nHAYKIIMU MarHUTHOTO T10JIs1. Beruuciienue cui,
NEMCTBYIOIIMX HA MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Brruucienue cuil, 1€HCTBYIOIUX Ha JIEKTPUYECCKUN 3apsil, ABUKYILIUICS
B MarHUTHOM IIOJIE.

HccnenoBanue sIBICHUM 3JIEKTPOMArHUTHOM UHIYKLIMHA, CAMOUHIYKIIMH.

Brruncnenue sHepruun MarauTHoro nosisi. O0bsAcHEeHHe TpUHLIMTIA
NIENCTBUSA JIEKTPOABUTATEA.

OOBscHeHHe TpUHLIMIA JTEUCTBUS TeHepaTopa FJIEKTPUIECKOTO TOKa U
PIEKTPOU3MEPUTEIBHBIX MPUOOPOB. OOBsICHEHNE MPUHITUTIA ICHCTBUS MacC-
criekTporpada, yckopuTesen 3apssKeHHbIX YacTHII.

OOBsiCHEHHE POJIM MATHUTHOTO TIOJIST 3€MITH B KU3HU PACTCHUM,
PKUBOTHBIX, YEJIOBEKA.

[IpuBeneHue npumMepoB NPAKTUYECKOTO IPUMEHEHHUS U3YUEHHBIX
SIBJICHUM, 3aKOHOB, IIPUOOPOB, YCTPOMCTB.

[IpoBeneHre CpaBHUTEIBHOTO AHAJIM3a CBOMCTB 3JIEKTPOCTATUYECKOIO,
MarHAUTHOT'O U BUXPEBOTO JIEKTPUUECKUX MOJEH.

OOBscHEeHHE Ha IPUMEPE MATHUTHBIX SIBICHUMN, ToueMy (PU3UKY MOKHO
[paccMaTpUBaTh KaK METaJUCIUTUINHY

4. DJIeKTPOMATHUTHBbIE K0JIeOAHNS U BOJIHbI

4.1
JJIeKTPOMarHuTHbIE
KO0JI€0aHUA U BOJIHBI

HaObnronenne ocumiiorpaMm rapMOHHYECKUX KOJIeOaHUM CUIIbI TOKA B
LICTIN.

N3mepenne 21eKTpoeMKOCTH KOHAeHcaTopa. M3Mepenne nHIyKTUBHOCTh
KaTyILIKH.

HccnenoBanue sSBIEHUA 3JIEKTPUYECKOIO PE30HAHCA B MOCJIEA0BATEIBHON
LICTIN.

IIpoBeneHue aHaoruu Mexay GU3N4eCKUMH BETUIMHAMH,
XapaKTEepU3YIOIIUMU MEXaHUUECKYIO U 3JIEKTPOMAarHuTHYIO KoyiebaTebHbIe
CHCTEMBL.

Pacuer 3HaueHUl CUJIBI TOKA U HAIIPSKEHUS HA dJIEMEHTax Lenu
IIEPEMEHHOI0 TOKA.

UccnenoBanne npuHiuna aeicTeus tpanchopmaropa. McenenoBanue
MPUHIIUIIA IEVCTBUS F€HEpaTopa EPEMEHHOI0O TOKa.

Hcnons3oBanue NHTEpHETA 1151 TTOMCKA HH()OPMALIMKM O COBPEMEHHBIX
crioco0ax nepegadu 3JIEKTPOIHEPrUun

Ocy1iecTBieHUE paguonepenadn u paguonpueMa. Mcenenosanue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIBHOTO Tele(OHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHHS K U3y4aeMbIM Ha YPOKaxX (PU3UKHU
00BEKTaM 1 OCBaMBAaE€MbIM BUAAM JAesATeIbHOCTU. OOBsICHEHUE
MPUHLIUIIHAIBLHOTO PA3IddUs IPUPOABI YIPYTUX U DJIEKTPOMAarHUTHBIX BOJIH.
M35105k€HHE CYyTH SKOJIOTMYECKHUX MTPOOIIEM, CBSI3aHHBIX € 3JIEKTPOMAarHUTHBIMU
KOJIeOaHUSIMHU M BOJTHAMU.

OOBsicCHEHHE POJIN JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
ncciaenoBaHusax BeeneHHon

5. OnTuka
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5.1 Ilpupoaa n
BOJIHOBLIE CBOMCTBA CBETA

I[IpumeHeHue Ha MIPAKTUKE 3aKOHOB OTPAXKEHUSI U MPEJTIOMIICHUSICBETA
IIPY PELICHUH 3a]a4.

OmnpeneneHne CreKTpalbHbIX TPAHUL] YyBCTBUTEIBHOCTH
YeJIOBEYECKOTO IJ1a3a.

YMeHue cTpouth H300pakeHus peIMEeTOB, JaBaeMble JIMH3aMu. PacueT
pACCTOSTHHS OT JIMH3BI O U300 paKEHHUS IMPeIMETA.

Pacuer onTuueckoil cuibl 1uH3bI. 3MepeHnue
(hOKyCHOTO paccTosTHUs TUH3BL. VIcTibITaHNEe MOIeTei
MMKPOCKOIA U TeJIecKona

HaoOmronenue siBiaeHus HHTEPOEPEHIIUH 3JISKTPOMArHUTHBIX BOJIH.
Habmtonenue sineHus 1uPpakiuy 3JeKTPOMAarHUTHBIX BOJIH.

HaoOironeHne sSiBIICHUS MOJISIPU3AIUN 3JICKTPOMArHUTHBIX BOJTH.
I/I3MepCHI/IC JJINHBI CBGTOBOﬁ BOJIHBI 110 pe3ynLTaTaM Ha6JIIOIICHI/IH SIBJICHUA
uaTepdepennun. Habmonenue sipnenus nudpakmauu cBeta. HabmoneHue
SIBJIEHUS TIOJISIpU3aLUU U aucniepcuu ceera. [louckpasnuuuii u cxoacrea
MEXIy TH(PPAKIIMOHHBIM U IUCTICPCUOHHBIM CIISKTPaMHU.

IIpuBeneHne NpUMEPOB MOSIBIICHUS B IPUPOJE U UCIOJIL30BAHUS B
TEXHHUKE SIBJICHUH WHTepEpeHITUHU, TU(PaKIun, MOJIPU3ANT U
nucnepcuu ceeta. [lepedncienre MeToI0B IMO3HAHUS, KOTOPHIE
VCTIOJIH30BaHbI ITPH U3YyUYCHUH YKA3aHHBIX SIBJICHUIN

6. DileMeHTHI KBAHTOBOH (U3NKH

6.1 KpanToBasn
ONTHKA

Ha6monenue dporoannexkrpuueckoro 3¢ dexra. OObsiCHEHHE 3aKOHOB
CToneTroBa Ha OCHOBE KBAaHTOBBIX IPECTABICHUM.

Pacuer makcuMalbHONM KMHETUYECKOU SHEPIUU JJIEKTPOHOB IIPU
dboTornexkTpuueckoM 3 dekre.

Onpenenenre padOThI BBIX0/1a SJIEKTPOHA MO TpaduKy 3aBUCUMOCTH
MaKCHUMaJbHOW KUHETUUYECKON SHEPTruu (POTOAIEKTPOHOB OT YACTOTHI CBETA.
H3mepenune paboThl BEIX01a AJIEKTPOHA.

[Tepeuncnenne npubOOPOB YCTAHOBKHU, B KOTOPBIX IPUMEHSIETCS Oe3-
WHEPIHMOHHOCTH (hoTodPdexTa.

OO0BscHEeHNE KOPITYCKYJISIPHO-BOJIHOBOT'O Jlyajii3Ma CBONCTB (DOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOUW ONITUKH B PA3BUTHU COBPEMEHHOU (U3UKHU

6.2 ®uszuka aToMa "
aTOMHOTIO siApa

Ha6mronenne muHeHvaThIX CIEKTPOB.

PacueT 4acTOTHI ¥ JJIMHBI BOJIHBI HCITYCKAaEMOTO CBETA MPH TIEPEX01e
aToma BOJOPOJa U3 OJHOIO CTALIMOHAPHOTO COCTOSIHUS B IPYTOE.

OOBsiCHEeHHE TTPOUCXOXKICHUS JIMHEHYATOrO CIIEKTpa aToMa BOJ0POIa

Y Pa3Inyus JIMHENYaThIX CIIEKTPOB Pa3JIMYHbIX I'a30B.
HccnenoBanue IMHENYaTOroO CIEKTPA.

HccnenoBanue npuHIuna padoThl JIOMUHECLIEHTHOMN JIAMIIBI.
Habnronenne u 00bsICHEHHUE IPUHITUTIA JSUCTBUS Jla3epa.

[IpuBeneHne npuMepoB UCIIOJIb30BAHMS Ja3epa B COBPEMEHHOMN
HayKe€ U TeXHHUKE.

Hcnonb3zoBanue MHTepHeTa 11715 MOMCKa MHPOPMALIMK O TTEPCIEKTUBAX
MIPUMEHEHHUS Jiazepa

Hab6monenne TpexoB anbda-yactuil B kamepe Bunbcona.
PeructpupoBanue saepHbIX U3JIy4EHHUH C IOMOLIBIO cueT4yuKa ['eirepa.

PacueT oHEpruu cBsi3u aTOMHBIX SIED.

Omnpenenenue 3apsia 1 MAaCCOBOIO YMCJIa AaTOMHOIO S7pa,
BO3HUKAIOLIETO B PE3yJIbTAaTE PAIMOAKTUBHOIO pacnazia.

Berancnenue sHeprun, 0CBOOOKIAIOIIEHCS P PATHOAKTUBHOM
pacnaze.
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OrnpeenieHre NPOyKTOB SIACPHOU PEAKIIUH.

BrrunciieHre sHEPru, OCBOOOXKIAIOIICHCS TP SICPHBIX PEaKITUAX.
[ToHnMaHME MPEUMYIIIECTB U HEJIOCTATKOB HCIIOJIB30BaHUsI aTOMHOM YHEPTUH
Y MOHU3UPYIOIIUX U3IYUYCHHUH B MPOMBIIIUICHHOCTH, MEIUIUHE.

W3n0KeHne CyTH 3KOJIOTHYECKUX MPOOIeM, CBI3aHHBIX C
OMOJIOTHYCCKHUM JCHCTBUEM PaTHOAKTHBHBIX U3ITYUCHUM.

[TpoBeaeHue KacCuDHUKAIMK dJIEMEHTAPHBIX YaCTHIL IT0 UX
(GUBUYIECKUM XapaKTepUCTUKaM (Macce, 3apsiy, BpeMEHHU KU3HU, CIIUHYH T.
II.).

[ToHuMaHue 1IEHHOCTEH HAYYHOTO MO3HAHUS MHPa HE BOOOIIIE ISt
YEeJIOBEYCCTBA B IICJIOM, a JIJIST Ka)KI0TO 00yJaromerocst INYHO, IEHHOCTEH
OBJIAJICHUSI METOJIOM HAYYHOT'O TTO3HAHMS JIJISI IOCTHIKCHHUSI yCIieXa B JIF0OOM
BH/JIC IPAKTUYECKOM ACATETLHOCTH.

7. IBoJIONMA BCEJICHHOM

7.1 Ctpoenue n
pa3Butue BeesieHHOM.
JBOJIIOLNS 3BE31.

Ha6nronenwne 3a 3se3namu, JIyHOH U IIIaHETaAMH B TEIIECKOIL.
HaGmromenne CoTHEYHBIX MISTEH ¢ MOMOIILIO TEJISCKOIIA M COJIHEYHOT'O
JKpaHa.

Hcnonb3oBanne MHTEpHETA [1JT TTIOUCKA W300paskKeHU I
KOCMHYECKUX 00BEKTOB U HH(POPMAIIUU 00 UX OCOOCHHOCTSX
OO6cyxaeHne BO3MOKHBIX CIieHapueB dBotoruu Beenennoii. Hc-

nosib30BaHue MHTepHeTa J1si OMCKa COBPEeMEHHOM MH(pOopManuu o
pasButnu Beenennoit. Onienka nHGOpMAaIUK C TO3UIUN €€ CBONCTB:
JIOCTOBEPHOCTH, 0OBEKTUBHOCTH, IMMOJIHOTHI, aKTyaIbHOCTH U T. II.

Brruncnenue 3Hepruu, 0CBOOOXKIAIOIIEHCS TPU TEPMOSIISPHBIX
peaKuusx.

dopmynupoBKa IpoodIeM TepMOsiIepHON sHepreTUuKu. OOBICHEHNE
BJIMSIHUSI COJIHEYHOM aKTUBHOCTHU Ha 3emutto. [lonumanue ponu
KOCMHUYECKHUX MCCIEOBAHUMN, X HAYYHOTO U SKOHOMHUYECKOI0 3HAaUEHUSI.

OOcyx/1eHrue COBPEMEHHBIX THIOTE3 O MPOUCX0kaeHUU COoTHEeYHOM
CHCTEMBI

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

VYuebnsiit npeaMet «@U3nKa» n3ydaeTcs B 001eo0pa3oBaTeIbHOM HUKIIE Y4eOHOTO

jiaia OCHOBHOH

0o0pa30BaTeIbHOM  IpPOrpamMMbl  CpPEIHEro MNpo(eccHOHANIbHOTO

00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHUs C MOJYUYCHHEM CPEIHEro OOIIEero

oOpasoBaHws.
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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 KoeOaHUs ¥ 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. DiekTpoanHamMuka 64 42 22

Tema 3.1 DnekTpuyeckoe mnoje 26 16 10
Tema 3.2 3aK0OHBI MIOCTOSTHHOTO TOKa 22 14 8
Tema 3.3 MarautHoe noJje U 3IeKTPOMarHuTHask HHAYKLHS 14 10 4
Pa3nes 4. DiiekTpoMarHuTHbIe K0JIeOAHUSI H BOJTHBI 12 8 4

Tema 4.1 DnekTpoMarHuTHBIE KOJIEOAHUS  BOJTHBI 12 8 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 SApa 10 8 2
Pa3zgen 7. DBoronus BceJIeHHOM 2 2 0
Tema 7.1 Ctpoenue u pa3sutue Beenennoil. DBomtonus 38e31 2 2 0
IIpomexyTouHasi arrecTanus B popme 1udpepeHIUPOBAHHOIO 3a4eTa 2 0
Hroro 218 150 68
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3. COAEP)KAHHUE YYEBHOI'O ITPEJIMETA

du3zuka

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, JjadopaTopHbie padoThbl U O0bem | YpoBenb | Ne3aHATHA Bun
pa3aesioB U TeM NpPaKTHYeCKUe 3aHATHSI, KypcoBasi padoTa (IpoeKT) 4acoB | OCBOCHUA 3aHATUA
1 2 3 4 5 6
I cemectp — 130 yacoB
Conep:xxanue y4e0OHOIro MmaTepuaJja
BBenenue dusmka - pyHaaMeHTalbHas HayKa o pupojae. OCHOBHBIE €TUHHIIBI
n3MepeHus GU3NUECKUX BeIMYMH. MaTeMaTH4eCKue OCHOBBI (PU3UKH. 2/2 1 1
BBoaHBII TecT KY
Pa3nea 1. Mexanuka (56 yacoB)
Conepxanue yueOHOro Marepuaja
Tema 1.1.
Kunemarnka- 14 4. Mexannueckoe nsuxenue. Ilepememenue. ITyTs. 2/4 2 2 Ky
[IpsamosnHETHOE PAaBHOMEPHOE U PABHOYCKOPEHHOE JBUKECHUE. 2/6 2 3 Ky
Pemmenue 3aa4 no Teme paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE 28 3 4 m31
JBU)KECHUE.
CBobonHoe mazeHue Ten. J[BukeHHe Tena, OpOIIEHHOTO IOA VYIJIOM K 2/10 3 5
TOPU30HTY. KY
bamnmuctnueckas kpuBas. Pemrenme 3amad 1o Teme BHKCHUA TCJI I10
. P 8 8 22 3 6 13 2
JCUCTBUEM CHUJIBI TSAXKCCTH.
PaBHOMEpHOE NBMKEHUE 11O OKPYKHOCTH. 2/14 2 7 KY
IlenTpocTpeMutensHOe (HOPMaIbHOE) U TAHTEHIIMATBLHOE YCKOPEHHE. 2/16 3 8 133
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Tema 1.2. Innamuxa.
3aKOHBbI COXpAHEHMS -

Conep:xxanue y4e0OHOro MmaTepuaJja

IlepBblii BTOpoi 1 TpeThii 3akoH HproToHa. [IpuHIMI OTHOCUTENBHOCTH

26 4. Fames. 2/18 2 9 KY
Cuna tpenus. Cuna ynpyrocri. 2/20 2 10 KY
Pemenue 3ana4 Ha ABMKEHUE TIOJ IEVCTBUEM PA3JIUYHBIX CHIL. 2/22 3 11 113 4
HccnenoBanue OBUKCHUS TeJia MO JSHCTBUEM IIOCTOSHHOMN CHUJIBIL. 2/24 2 12 JIP 1
DHeprus: KHHETHYecKas U nmoTeHuuanpHas. Pabora cuisl. MOIHOCTS. 2/26 2 13 KY
3aKOH COXpaHEHMsI IOJTHOM MEXaHUYECKOW SHEPTUH. 2/28 2 14 KY
Pemenue 3a1au Ha 3aKOHBI COXPAHEHUS. 2/30 3 15 I135
3aKOH BCEMUPHOTO TATOTeHUs. Cua TAXKECTH. 2/32 2 16 KY
Bec Tena. HeBecomocTs. 2/34 2 17 KY
Nmitynbe. 3aKOHBI COXpaHEHUs UMITYJIbCA 2/36 2 18 I13 6
PeaktuBHOE nBMKeHue. 3HadueHue padot K.J. [{nonkoBckoro s 2/38 > 19 Ky
KOCMOHABTHKH.
PaBHOBecHe aOCOTIOTHO TBEPABIX TEI. 2/40 20 KY
Kountpoasnas padora N 1. TPK 1 2/42 21 KP
Conepxanue y4eOHOro Marepuaja
XapakTepUCTUKY TapMOHHUECKUX KoseOanuil. [IpeBparienne sHepruu npu 2/44 ) 2 37

Tema 1.3. TapMOHUYECKUX KOJeOaHMsIX.

Mexanuueckue Mexannueckue kosiebanuss. MaTeMaTHYeCKUii U IPY>KUHHBIA MasSTHHKH. 2/46 2 23 KY

KoJIe0aHus U

BOJIHBI - 16 4. OmnpeneneHre YCKOPSHUsI CBOOOTHOTO MAICHHUS TP TOMOIIH MasITHUKA. 2/48 3 24 JIP 2
N3ydeHne 3aBUCUMOCTH [1€pH0/ia KOJIeOaHUI HUTSHOTO MasiTHUKA OT JAJIMHBI 2/50 3 25 338

HHUTHU.
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Brinyxnaennsie konebanus. ABTokoneOanus. PesoHaHc. 2/52 2 26 KY
XapakTepuCTUKHA BOJHOBOTO Tporiecca. OCHOBHBIE CBOMCTBA BOJIH:
2/54 2 27 KY
uHTephepeHIys, AU(paKIHs, MPETOMICHUE, OTPAKEHHUE.
3ByKOBBI€ BOJHBI. MIH(pa3ByK U yIbTpa3ByK. 2/56 2 28 KY
KounrtposabHnas padora Ne 2 2/58 2 29 TPK N2
Pa3nes 2. OcHOBBI MOJIeKY/ISIPHOM (PU3UKH U TepMOAMHAMHUKH (46 yacoB)
Conepxanue yueOHOro Marepuasa
OCHOBHBIE TIOJIOKEHUS M.K.T. U UX SKCIIEPUMEHTAIILHOE ITOATBEPKACHHUE. 2/60 2 30 KY
XapakTepUCTUKHN CTPOEHHUS BELIECTBA. 2/62 2 31 KY
CBs3b MEX/1y JaBJICHUEM U CPEIHEN KHHETHUECKON YHEPTrueii MoJIeKy 2 /64 ) 39 Ky
U/IealbHOTO rasa.
Tema 2.1.
MoueKyIspHast TemnoBoe paBHOBecue. Temneparypa. 2/66 2 33 KY
(pusuxca — 18 4. Nneanpubiii ra3. OCHOBHOE YpaBHEHHUE UJICAJIBHOTO Ta3a. 2/68 2 34 KY
VYpasnenue MengeneeBa — Kimaneiipona. 2/70 2 35 KY
N3zonpoueccsl. I'paduku n3omporeccos. 2/72 2 36 1139
M3yuenue nzo0apHOro mporecca. 2/74 3 37 JP 3
Kountpoabsnas padora N 3 2/76 3 38 TPK N3
Tema 2.2. Coaepixkanue yueOHOro MaTepuajia
CBOHCTBaU“ap 0B, HacpliieHHble 1 HEHACHIIIEHHBIE NTapbl. BIakHOCTB. 2/78 2 39 KY
JKHAKOCTeH U
TBepabIX Tex — 12 u. Kunenue xuakocteid. 3aBUCIMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS. 2/20 ) 40 Ky

CwmauuBanue. Kanusuisipasle siBICHHUS.
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CTpOGHI/Ie F83006pa3HBIX, KUAKUX U TBCPABIX TCJI. HOBerHOCTHOG

2/82 41 113 10
HaTsDKEHUE.
Kpucranmmaeckue u amopdusie Tena. Kuakue KpuCTaibl. 2/84 42 KY
Mexanunueckue cBoiicTBa TBepAbIX Tea. Moayns FOHra. 2/86 43 KY
Omnpenenenne MOyl yOPYrOCTH Pe3UHBI U KO3 (HUIIUEHT KECTKOCTH. 2/88 44 JIP 4
Conepxanue y4eOHOro Marepuaja
Buytpennsist sneprus tena. CriocoOsl M3MEHEHHs BHYTPEHHEH SHEPruu Tea. 2/90 45 KY
Pabora raza. KonmudectBo TemioTsl. Y ienbHas TEMIIOEMKOCTb. 2/92 46 KY
Pacuer 3a1au Ha TeMy TETUIOBBIE SIBJICHHUS. 2/94 47 113 11
Tema 2.3.
OcHoBBI VYpaBHeHue TerioBoro 6ananca. [lepBbiil 3aKOH TEPMOAMHAMUKH. 2/96 48 KY
TePMOAMHAMUKH -16 4
[IpuMmeHeHre nepBoro 3akOHa TEPMOJIUHAMUKH K PA3JIMYHBIM ITPOLIECCAM. 2/98 49 KY
Heo6xoauMocTh TEIIOBBIX MpoIieccoB. Bropoe Havaio TepMOIMHAMUKH. 2/100 50 KY
KII/] TenmoBoro asurarens. OxpaHa OKpy»Karollen cpeibl. 2/102 51 KY
Pemenwne 3agau KI1/] TennoBoro aurarensi. 2/104 52 I13 12
Paszgen 3. Duekrpoannamuka (64 yaca)
Conepxanue y4eOHOro Marepuaja
DIIEKTPUUYECKUH 3apsil. DIEMEHTAPHBIN 3aps. DJIeKTpu3anus Teil. 3aKoH
2/106 53 KY
Tema 3.1. coxpaHeHus 3apsaa. 3akoH KymoHa.
JuiekTpuvecKoe moJje | 3axon Kynona 2/108 54 KY
-26 4.
Pemenue 3anau no teme anexrpusanus Tel, 3akoH Kynona. 2/110 55 1313
DNEKTPUYECKOE MOJIE TOUEYHOTO 3aps/a. 2/112 56 13 14
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bin3koneicTBre U 1EMCTBUE HA pACCTOSIHUU. DJIEKTPUUECKOE TOJIE. 2/114 2 57 KY
HanpseHHOCTb 2J1eKTpOCTaTUYECKOro nosisl. JINHUM HalpsKeHHOCTH 2116 ) 58 Ky
AJIEKTPOCTATUYECKOTO MOJISL.
[TpuHIMI Cynepno3ULUK CUIl U TTOJIEH. 2/118 2 59 13 15
OaHOPOIHOE ANEKTPOCTATUYECKOE TTOJIE. 2/120 3 60 13 16
[onspuzanus Au3neKTpuKoB. [loTeHIIMATBHOCTH AIEKTpOCTaTHYECKOro oJst. | 2/122 3 61 KY
Pabota 01HOPOAHOIO ANEKTPOCTATUYECKOTO TOJISL. 2/124 2 62 113 17
Konpnencarop. CoeaniHeHrne KOHAEHCATOPOB. 2/126 2 63 KY
OHeprus 3apsKEHHOT0 KOHEHCATopA. 2/128 2 64 KY
Konrpoabnasi padora N 4 2/130 2 65 TPK N4
II cemecTp — 88 yacosn
Conep:xxanue y4e0OHOro MmaTepuaJja
Onektpuueckuii Tok. CHlIa TOKa W IUIOTHOCTh TOKAa. OJEKTPHUYECKOE 2/132 ) 66 Ky
conpoTtusiieHue. 3akoH OMa JuIsl y4acTKa LEMH.
N3yuenue 3akona Oma i1 y4acTKa Lenu. 2/134 2 67 JP 5
CoennHeHne MPOBOAHUKOB. 2/136 2 68 I13 18
Tema 3.2.
3akoHbI MOCTOAHHOTO | V3MepeHue cuiibl TOKa U HAPsDKEHUS. DJIEKTPOJIBIKYIIAs CHIIA. 2/138 2 69 KY
TOKa — 22 4.
3akoH OMa AJ1s1 TOJIHOM LIETIH. 2/140 2 70 KY
Omnpenenenne D/]C 1 BHyTpEHHETO CONIPOTUBIIEHUS UICTOYHHUKA TOKA. 2/142 3 71 JP 6
Pabota un moutHoCTh TOKA. 3akoH Jxoyins - JleHua. 2/144 3 72 13 19
ONEeKTpUYEeCKU TOK B BaKyyMme. OJEKTPUUYECKMM TOK B MeTajlax. /146 ) 73 Ky

DJIEKTPUYECKUIN TOK B )KUIAKOCTSX. 3aKOHBI AJIEKTPOJIU3a
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DIIeKTPUYECKHI TOK B OMypoBoAHUKaX. COOCTBEHHAs U MPUMECHAs

2/148 74 KY
MPOBOJIMMOCTD MOJYITPOBOJIHUKOB. p-N- MEPEXO/I.
DIIeKTpUUYECKUH TOK B ra3zax. CaMOCTOATENbHBIE U HECAMOCTOSATEIbHBIE
P 2/150 75 KY
paspsansl. [lnasma.
KonrpoabHnas padora N 5 2/152 76 TPK N4
Conepxanue yueOHOro Marepuaja
MarnutHoe nosne. Bzaumonencrsue TOKOB. BEKTOp MarHUTHONW MHIYKLIUH. 2/154 77 KY
MaruutHasg uHaykuus. Jluauu MarautHod nHAykuuu. Cuna AMiepa.
2/156 78 KY
IIpumenenue criibl AMmepa.
Tewa 3.3. Cra JI M i 2/158 79 KY
MarHuTHOe moJte 1 una JlopeHna u ee npuMeHenre. MarHuTHbBIE CBOMCTBA BELIECTB.
JIEKTPOMAarHUTHAS Pemenne 3agau no reme Amnepa u Jlopeniia. 2/160 80 113 20
UHAYKIMSA — 14 4.
DNEKTPOMarHuTHasE MHIYKIUsS. 3aKOH 3JIEKTPOMAarHUTHON UHIYKIIMH. 2/162 ]1 Ky
BuxpeBoe anexkTpruyeckoe moue.
Camounaykuusi. UHIyKTUBHOCTb. DHEPTUs MAarHUTHOTO TOJIS. 2/164 82 KY
Pemienue 3a1ad Ha TeMy MarHuTHbIA MOTOK, DJ1C HHAYKIWH. 2/166 83 I13 21
Pa3znen 4. JjiekTpoMarHuTHbIE KOJIeOaHUS U BOJIHBI (12 yacoB)
Conepxanue yueOHOro Marepuaja
CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOaHUs B KOJICOATEIIbHOM KOHTYPE.
[IpeBpatienue sHEprun B KOJI. KOHTYpe. COnpoTHUBICHHE 1Tl IepeMeHHoro | 2/168 84
Tema 4.1.
TOKA. KY
JIEKTPOMATHHTHBIE ®opmyna Tomcona. Yactora Di/m konedbanuit. [lepeMeHHBIN 37eKTpUIecKuii
KOJIe0aHUs H BOJIHBI - | 2/170 85 113 22
12 4. Tpauncdopmarop. KIIJ] Tpancdopmaropa. [IpousBoactBo, nepenaya u 2172 36
WCTIOJIb30BAHME DJICKTPOIHEPTHH. KY
AKTHBHOE, HHIYKTUBHOE U €eMKOCTHOE CONpOTHBIIeHHE. PaboTa mepeMeHHOoro
AR P P 2/174 87 113 23

TOKa.
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DNIeKTpOMarHuTHBIE BOJIHBI M UX CBOMCTBA. [IpuHIMIIBI pagnoTeneoHHON

cBs3u. Pagnosiokanus. TeneBuneHue. 2/176 88 KY
Konrpouabnasi padora N 6 2/178 89 TPK N5
Pa3nen 5. Ontuka (14 yacoB)
Conep:xxanue y4e0OHOIro MmaTepuaJja
CBer Kak 3yieKTpoMarHuTHas BonHa. Judpaxmus ceeta. 2/180 90 Ky
Judpakuus ceera. 2/182 91 113 24
Hucniepcus cera, matepdepenius csera. [lonsipusamus ceera. 2/184 92 Ky
Tema 5.1.
Onl\:mc a-14 u. 3aKOoHBI OTPaXKEHUS U MpesomiieHust cBeTa. [loJHOe BHYTpEHHEE OTPaKeHHE /186 93
CBETA. KY
Xop aydeit B TpeyroiabHou auH3e. JIna3bel. @opMysia TOHKON JIMH3BI. 2/188 94 Ky
[TocTynaTel TEOpUU OTHOCUTEIBLHOCTH. 2/190 95 I13 25
Konrpoabnasi padbora N 7 2/192 96 TPK N6
Paszgen 6. diieMeHTHI KBAaHTOBOM (pu3NKHU (22 yaca)
Conepxanue y4eOHOro Marepuaja
dotornekTpudeckuid 3HPEeKT, ero 3aKoHbl. Y paBHEHUE DUHINTCHHA. 2/194 97 KY
®oToHbI. KopnycKyIsipHO-BOJTHOBOM JyaJIU3M. 2/196 98 KY
Tema 6.1. [Tpumenenue hoTorddekra B TeXHUKE. DHEPTHS CBSI3U SApA. 2/198 99 113 26
KBanroBas ontuka —
12 4. KsanToBslie noctynats! bopa. IToriomnienue u ncnyckaHue cBeTa aTOMOM. 2/200 100 KY
OmneiTel Pe3epdopna mo paccenBanuio anbha-gacTuil. Saepras Moaenn
2/202 101
aToma. KY
MogenupoBaHue paiMOaKTUBHOIO pacnaja. 2/204 102 113 27
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Conep:xxanue y4eOHOro MmaTepuaJja

CocraB sapa atoma. M3otomsl. Jlepext macchr siapa.

2/206

103

KY
Tema 6.2. Snepusle peakunu. SAnepHblil peaktop. PagnoakTuBHOCT. 3aKOH 2208 ) 104
PaauOaKTUBHOIO pacraja. KY
dus3uka aToMa u
aTomHoro siapa — 10 u. | Llenuas sinepuast peaxuys. Jlenenue sijep ypana. 2/210 3 105 113 28
TepmosiaepHbie peakiuu. buonorndeckoe aeiicTBie paaoakTUBHbBIX 2212 ) 106
W30TOIIOB. Ky
KonTpoabHnas patora N 8 2/214 2 107 TPK N7
Paznen 7. IBojonus BeesieHHOM (2 yaca).
Tema 7.1. Conepxanue yueOHOro Marepuasa
Ctpoenue u pazsutue | Dddext Jomnepa u oOHapykeHUe «pa30eranus» ralakTUK. 3aKOHbBI
Bcesiennoii. Kennepa. 2/216 2 108 KY
JBOJIIOLNS 3Be3]] — 24.
MuddepeHunpoBaHHBIN 3a4eT 2/218 2 109 13

HUTOI'O: 06bém o0pa3oBaTebHON HArpY3KH — 218 yacoB n3 HUX: y4eOHOIl HATPY3KHM BO B3aUMO/JEHCTBHH C penogasartenem — 218 yacos, B Tom
YucJie MPAKTHYECKHUX M JIa00pPaTOPHBIX padoT 68 yacoB, KOHCYJIbTAMM 2 Yaca, IK3aMeH 6 4acoB.

Yposuu ocBoenust Marepuana GI'OC CIIO:

1 — 03HaKOMUTENbHBIN (Y3HaBaHHE paHee U3YYEHHBIX 0ObEKTOB, CBOMCTB);
2 — pernpolyKTUBHBIH (BBIIOJIHEHHUE JEATENBHOCTH M0 00pa3ily, MHCTPYKIMHU WM MO PYKOBOJCTBOM);

3- HpOHYKTHBHBIﬁ (HJIaHI/IpOBaHI/IC N CaMOCTOATCIIbHOC BBITIOJIHCHUC ACATCIIBHOCTU, PCIICHUC HpO6HCMHBIX 38.)18,‘{).

VYcioBHBIE 0003HAYECHUS:

[13 — npakTuyeckoe 3aHATHE;

JIP — naGopatopHas paboTa;

KVY — koMOMHMpPOBaHHBIN YPOK;

13 - muddepeHunpoBaHHbIN 3a4ET;
KP — xonTponbHas padora.
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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
HapOJly, YyBCTBA OTBETCTBEHHOCTH Nepe PoauHOM, ropA0OCTH 3a CBOU Kpau, CBOO 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 OO0SI3aHHOCTH, YBAXKAIOLIETO
3aKOH ¥ IPaBONOPSIOK, 00JIaAI0IIEro YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOIIETO TPATUIIMOHHBIE HAIIMOHAIBHBIE M O0IEYeIOBEYECKIE TYMAHUCTUYECKUE
U IEMOKPATHYECKHE IEHHOCTH;

3) TOTOBHOCTb K ciy>keHut0 OTedecTBy, €ro 3alluTe;

4) cpopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLEIO 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 COOUAJIbHBIM,
PEINTHO3HBIM, PpaACOBbIM, HAITMOHAJIbHBIM IMPHU3HAKAM U APYTI'MM HCTI'aTHBHBIM COLMAJIbHBIM
ABJICHUAM,

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

8) HpaBCTBEHHOE CO3HAHWE U MOBEJICHUE HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX
LICHHOCTEH;

9) roTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJE CaMOOOpa30BaHUIO, Ha
MPOTSOKEHUN BCEH JKM3HH; 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 IEHHOCTE! 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
IICUXOJIOTUYECKOMY 3/10pOBbIO, KAaK COOCTBEHHOMY, TaK W JAPYTHX JIIOJAEH, yMEHue
OKa3bIBaTh MEPBYIO IIOMOILIb;

13) ocosHaHHBIN BBIOOp Oyaymied mnpodeccur M BO3MOXHOCTEH peanu3aiuu
COOCTBEHHBIX XU3HEHHBIX TUIAHOB;, OTHOIICHHE K MPOPECCHOHATBHON NEATETLHOCTH KaK
BO3MOXKHOCTH Y4YacTHSl B PENICHWUW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
001IIeHAITMOHATIBHBIX 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, KOHTPOJMPOBATHL M 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 JEATENbHOCTH, 3((HEKTUBHO
paspemarb KOHQIUKTHI;

3) BlajieHuEe HABbIKAMM MMO3HABATEIbHOM, y4eOHO-UCCIIeI0BATEIbCKON U MTPOESKTHOM
NEeSATEIbHOCTH, HaBbIKAMU pa3pelieHus MpodsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOAITEJIbHOMY TIOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 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 PA3TMUHBIX
UCTOYHUKAX MH(OPMAINU, KPUTHUECKN 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
OpraHM3aIlMOHHBIX 3aJad ¢ coONMoeHneM 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) YMEHHUC 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 [T03HABATENbHON 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 (PU3MKU B COBPEMEHHOM
HAY4YHOU KapTHHE MHUPa; TOHUMaHue (PU3NUecKor CYIIHOCTH Ha0t01aeMbIX Bo BeenenHomn
SIBJICHU; MMOHUMaHUE POJIU (PU3UKU B (POPMUPOBAHUU Kpyroszopa U (HyHKIIHMOHATIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsl pEIEHUs TPAKTUYECKUX 3a]1ay;

2) BIaJieHUe OCHOBOIOJAraIMUMHU (PU3UUECKUMU TIOHATUSMH, 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 MOJYYCHHBIEC 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) TpaBWIaMH  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, MPEJCTaBICHUA O ACHCTBHMM BO BceneHHOW (PU3NYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX YCIOBHSIX;

9) cdopMHUpPOBaHHOCTH YMEHHS HUCCIEAOBaTh W aHAJIM3UPOBATH PA3HOOOPA3HBIE
¢usznyeckue SABIEHUS U CBOWCTBA OOBEKTOB, OOBACHATH MPUHIUIBI pPabOTHl H
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
AKCIIEPUMEHTATIBHBIMU CPEICTBAMU, POPMYIHPYS 1IeJIb UCCIETOBAHMS;

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

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

B mpouecce ocBoeHus mpeaMera y CTYIEHTOB HOJIKHBI (I)OpMI/IpOBaTBC;I oOr1ue
kommneteHuu (OK).
Kon HauMenoBanue 00X KOMIETEHIIAIA

OK 01 | Beibupats croco0sl pemenus 3a1a4 npohecCuOHATbHON IeATeTbHOCTH,
MNPUMCHUTCIIbHO K PA3JIMYHBIM KOHTCKCTAM

OK 02 | OcymiecTBIATh MOUCK, AaHATTU3 U UHTEPIIPETALN0 HH(DOPMALIUY, HEOOXOAMMOM st
BBITIOJTHEHUS 33]71a4 MPO(HEeCCUOHATBHOMN NeITeTbHOCTH

OK 03 | IlmanmpoBaTh W peaqu30BBIBATh COOCTBEHHOE MPOGECCHOHATHHOE U JIMYHOCTHOE
pa3BuTHE

OK 04 | PaGoraTh B KOJIJICKTUBE W KOMaH[E, dP(EKTUBHO B3aMMOJICHCTBOBATH C KOJUIETAMU,
PYKOBOJICTBOM, KJTUCHTAMH

OK 05 | OcymiecTBiATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYJapCTBEHHOM SI3BIKE C
y4eToM 0COOEHHOCTEH COLMAIbHOTO U KyJIbTYPHOTO KOHTEKCTa

OK 06 | ITposiBIATh IpakIaHCKO-MATPUOTUYECKYIO MO3UIIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE 00IEYETI0BEYECKHUX [ICHHOCTEH MPUMEHSATh CTaHIapThI
AHTUKOPPYIILMOHHOTO MOBEICHMSI

OK 07 | CozeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocoepexeHuto, 3PpeKTuBHO
JEHUCTBOBAThH B UPE3BBIYAaNHBIX CUTYALUAX

OK 08 | Mcnonb3oBaTh cpeacTBa GU3NUECKON KYJIBTYPHI Il COXPAaHEHUS U YKPETIJICHUS
3JI0POBbSI B IIpoIiecce MPOoQecCHOHATBHOMN 1A TENFHOCTH U OJIep)KaHue
HEO0OXOMMOTO YPOBHS (PU3NUECKON TTOATOTOBICHHOCTH.
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OK 09 | Hcnonp3oBaTh HH()OPMAITMOHHBIE TEXHOJIOTHH B IPO()ECCHOHATBLHOM IS TEIbHOCTH
OK 10 | ITonmb3oBaThest MpodeCCHOHAIBHON JOKYMEHTAITMEN HA TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX
OK 11 | Mcnonb3oBatek 3HaHMS 1O (PUHAHCOBOW I'PaMOTHOCTH, TUIAHUPOBATh
MpeaNPUHUMATEIbCKYIO AeITEIbHOCTD B ITpodeccnoHanbHoil chepe
OcBoenue coaepkanus ydeOHoro mnpenmera «Du3uKa»  oOecneynBaeT

dbopMHpOBaHHE U PA3BUTHUE YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUM B KOHTEKCTE

MIPEEMCTBEHHOCTH ()OPMHUPOBAHUS OOIINX KOMIIETEHITUH.

Bujbl yHuBepcaabHbIX YU4eOHBIX AeiiCTBUI

O01mme KOMIIETEHIINHU

B cooTBercTBHM ¢ PI'OC CIIO o
CHEeHAILHOCTH

09.02.07 UndopManioHHbIEe CHCTEMBI U
NMPOrpaMMHPOBaHHUE

JInuHoOCTHBIE:

- HPaBCTBCHHOC CO3HAHUC W IIOBCACHUC Ha
OCHOBC YCBOCHH:A 06H1€‘I€J'IOBCLICCKI/IX HCHHOCTeﬁ;

- OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHONICHHE K (PU3MYECKOMY U MCHXOJOTHYECKOMY
3J10pOBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIOJAEH,
yMEHHUE OKa3bIBaTh NEPBYIO MOMOIIIb;

- OCO3HaHHBINA BBIOOp Oynymiei mpodeccuu u
BO3MOKHOCTEH pcan3anuu CO6CTB€HHBIX KU3HCHHBIX

IJIaHOB; OTHOIIICHUE K npodeccuoHanbHOM
JESTEIBHOCTH KaK BO3MOXXHOCTH y4acTHsl B PELICHUU
JIUYHBIX, OOIIECTBEHHBIX, roCyJlapCTBEHHBbIX,
O0IIEHAIIMOHAIBHBIX TTPO0OIIEM;

- BJIAJECHHUE HAaBBIKAMHU II03HABATEIBHOM,
y4eOHO-HCCIIEI0BATEIbCKOM u MPOEKTHOMN
JeSITENbHOCTH, HaBbIKAaMHM pa3pelieHust mpodiem;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIbHOMY
MOUCKY MCTOAOB PCHICHUSA MPAKTUYCCKUX 3ajay,
IMIPUMCEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,

OK 01. Beibupats criocoObl pemeHus 3a1a4
podecCHOHATEHOM JIeATSIIBHOCTH,
MPUMEHHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 06. IIposiBIsATH rpask/1aHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE TTOBEICHNE Ha
OCHOBE TPAJUIIMOHHBIX O0IICYETIOBEYECKUX
LIEHHOCTEMN.

PeryasiTuBHbI€:

- cOPMUPOBAHHOCTh OCHOB CAMOPA3BUTHUS U
CaMOBOCIIHUTAHUS B COOTBETCTBUH c
00IIIeUeIOBEUeCKUMH  I[EHHOCTSIMA M HJcalaMu
IPaKIAHCKOTO 00IIecTBa; TOTOBHOCTh U CIIOCOOHOCTh
K CaMOCTOSITEIIbHOM, TBOPYECKOM M OTBETCTBEHHOM
JIeITEIbHOCTH;

OK 03. [ImanupoBarh ¥ peain30BbIBAThH
coOcTBeHHOE TTpoeccroHaIbHOE U
JUYHOCTHOE Pa3BUTHE.

OK 07. ConelicTBOBaTh COXPAHEHHUIO
OKpY’Kalollel cpefibl, pecypcocOepekeHnIo,
3¢ GEeKTUBHO JIeHWCTBOBATh B YPE3BBIYANTHBIX
CUTYalHsIX.
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- TOTOBHOCTb u CHOCOOHOCTh K
CaMOCTOSITENIbHOW HMH(OPMAITMOHHO-TT03HABATEIBHOM
NESTENbHOCTH, BIIAQJCHUE HaBBIKAMU  IIOJIyYEHUS
HeoOXoauMOM HMH(OpPMAIMK U3 CJIOBapel pa3HBIX
TUIIOB, YMEHHE OPHEHTUPOBATbCS B  Pa3IUYHBIX
MCTOYHMKAX WH(POpMAIUU, KPUTHUECKH OLIEHUBATh U
MHTEPIPETUPOBATh MHPOPMALMIO, MOJYYaEMYyIO U3
Pa3IMYHbBIX HCTOUYHUKOB;

OK 08. Mcnons3oBath cpeacTBa Gpu3ndecKon
KYJIBTYPBI JJI COXPAHCHUS U YKPETIIICHUS
3JI0pOBbS B IpolLiecce MpogecCuoHaTbHON
JEeSTebHOCTH, U TIOICPKAHHUS
HEOOXOMMOTO YPOBHS (PU3NUECKON
MOATOTOBJICHHOCTH.

OK 10. ITons3oBarkcs npodeccnoHaaIbHOM
JTOKYMEHTAIIMEeH Ha TOCYTapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

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

Ilo3HaBaTesbHBbIE:

- BJIaJICHUE OCHOBHBIMH METOJAaMU Hay4HOTO
MTO3HAHMS, WCTOJIb3yeMbIMU B (DU3HKE: HAOJIOJCHUE,
ONMCaHHWE, W3MEPEHHE, OKCIEPUMEHT; YMEHHS
00pabaThIBaTh pe3yabTaThI U3MEPECHUH,
OOHapy>KUBaTh 3aBHCHUMOCTb MEXIy (U3HMUECKUMU
BEJIMYMHAMHU, OOBSCHATH MOJyYEHHBIE PE3yJIbTaThl U
JIeNaTh BBIBOIBI,

- chopMHpPOBAaHHOCTH MPEJCTABICHUIN O POJIH U
Mecte (U3UKH B COBPEMEHHOM HAaydyHOW KapTHHE
MHUpA; ITIOHUMAaHHE buznueckoit CYIIHOCTHU
HaOmoMaeMbIX BO BceeneHHOM SBJICHUM, MOHMMaHUE
poin  Qusuku B GOPMHPOBAHMHM Kpyrosopa u
(YHKIIMOHATBPHOW  TPaMOTHOCTH  YEJOBEKa  JUIS
pelIeHust NPaKTUYECKHUX 3a/1a4;

- BJIAJICHHE OCHOBOIOJIATalOIIUMHU
GU3NYECKUMU  TOHATUSIMH,  3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPUSAMH; YBEPEHHOE II0JIb30BaHUE
¢u3nvecKoil TEepMUHOJIOTHEH U CHUMBOJIMKOM;

- cpopMHUPOBAHHOCTH
busnueckue 3a1a4u;

YMEHHSI  pelaTh

- c(hOpPMHUPOBAHHOCTh YMEHHUS HPUMEHSIThH
MOJIyYEHHbIE 3HAHUS i1 OOBSCHEHUS YCIOBUUI
npoTeKaHus (U3NYECKHUX SIBICHUH B MpPUPOJE 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 MOUCK, aHATIU3 U
MHTEpIpEeTaHIo HH(POpMALIUU, HEOOXOAUMOM
JUTS BHIIOJTHEHM S 33/1a4 MTpodeccruoHanbHON
NS TENIbHOCTH.

OK 09. Ucnonws3oBars nHOOPMAIIMOHHBIC
TEXHOJIOTHH B MPO(ECCHOHAIBHOM
NeSITeIbHOCTH.

KoMmyHuKaTuBHBIC:

- TOJIEPAHTHOE CO3HAaHWE U IIOBEJCHHE B
HOJUKYJIbTYPHOM MHpE, FOTOBHOCTb M CHOCOOHOCTh
BECTU JUAJIOr C IPYTMMH JIOAbMH, JOCTUTAaTh B HEM
B3aMMONOHMMAHUS, HAXOAUTh OOIIME LEeIu U
COTPYAHWYATh JUIS MX JOCTIIKEHHs, CIIOCOOHOCTb

OK 04. Paborarh B KOJJIEKTUBE U KOMAaHIE,
3¢ (HEKTUBHO B3aMMOJICHCTBOBATH C
KOJIJIETaMU, PYKOBOZCTBOM, KJIMEHTaMH.
OK 05. OcymiecTBiATh yCTHYIO U
MMCbMEHHYI0O KOMMYHUKALIHIO Ha
rOCYIapCTBEHHOM SI3BIKE C YIETOM
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MIPOTHUBOCTOSTH HJICOJIOTHH 9KCTPEMH3MA,
HAI[MOHANN3Ma, KCeHO(OOUU, TUCKPUMHHAIMUA TI0
COILIMATBHBIM, PEITUTHO3HBIM, PacoBbIM,

HallUOHAJIbHBIM IMPU3HAKaM W APYIrdM HCTAaTHBHBIM
CoMaJIbHbIM SABJICHUAM,

- HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMH,
JETbMM  MJAJIIETO  BO3pacTa, B3pOCIBIMH B
o0pa3oBaTebHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEA0BATENIbCKOM, IMPOEKTHOM M JpPYyrux BHJIAX
NesITeNIbHOCTH;

- yMEHHE TPOAYKTUBHO  OOMmAThCI U
B3aMMOJICMCTBOBATH B  MPOLIECCE  COBMECTHOMU
NESITeNbHOCTH,  yYUTBIBATH  TO3UIMH  JPYTHX
YYaCTHUKOB JIeATEIbHOCTH, 3()(PEKTUBHO paspemaTh
KOH(JIUKTBI,

- yMEHHue UCTIOJIb30BATh cpeacTBa
MH(OPMALIMOHHBIX u KOMMYHUKAITHOHHBIX
texHoaoruil (nanee - UKT) B pemieHnn KOrHUTUBHBIX,
KOMMYHHMKATHUBHBIX ¥ OpraHU3allMOHHBIX 3a7ad C
coOmoieHueM TpeOOBaHUN SPrOHOMHUKH, TEXHHUKH
0€30macHOCTH, TUTHCHBI, pecypcocOepekeHus,
MPABOBBIX ¥ ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30macHOCTH;

- YMEHHUE ONpeeNsaTh Ha3HaYeHUE U (DYHKIHH
Pa3IMYHBIX COLMAIbHBIX HHCTUTYTOB;

- BJIaICHUC A3BIKOBBIMH CPCACTBAMHU - YMCHHUC
SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOXO TOYKY 3pCHUA,
HCIIOJIB30BAaTh AACKBATHLIC SAI3BIKOBBIC CPEACTBA,

- BJIAJCHUWE HAaBbIKAMH  ITO3HABATEJIbHOU
pedekcun Kak 0CO3HAHUSI COBEPIIACMBIX ACHCTBHIA U
MBICIIUTENIBHBIX ~ MPOLIECCOB, MX PE3YJbTATOB U
OCHOBaHHﬁ, rpaHull CBOCT'O 3HAHUWA U HC3HAHU A, HOBBIX
[TO3HABATENIBHBIX 33J1a4 U CPEICTB UX JTOCTUKEHUS.

0COOEHHOCTEH COLMAIBLHOTO U KYIBTYPHOTO
KOHTEKCTA.
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5. YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBbI YYHEBHOI'O ITPEJMETA

TpeGoBanuss K MUHUMAJIbLHOMY MAaTePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0

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

O6opynoBanne yueOHOTO KaOUHETA:
- MIOCAI0YHBIX MECT 10 KOJIMYECTBY 00YJarOIINXCS;
- IOCKa KJIaCCHas;
- pabouee MeCTO MpPeroIaBaTeIs;
- KOMITJICKT KOHTPOJIbHO-HU3MEPUTETHHBIX MaTEPHAIIOB,;
- COOpHUK METOIMYCCKUX YKA3aHUMU IS BBITIOJTHEHUS MPAKTUYSCKUX padoT;
- KypcC JICKIHiA B Ta0JIMIIaX;
- TUTAKTHYCCKHI MaTepHal;
- KOMITICKT MHIUBHIyaJIbHBIX 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.

30



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 uzMeHeHuii B denepanbHbIi
3aKoH 00 oOpaszoBanuu B Poccuiickoii denepanumny)

2 [Ipuka3z MunucrepctBa oOpazoBaHuss U Hayku P® ot 17.05.2012 Ne413 «O6
YTBEPXKACHUH (PeiepallbHOTO TOCYIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTa CPEIHETrO
obmero oobpazoBanus», 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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