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COJEP)KAHUE

[TacopT mporpamMmsbl yueOHON JUCIUILTAHBI

CrtpykTypa u cofepxaHue yueOHOM JUCITUILTNHBI

VYcnoBus peanuzanuu yaeOHON AUCHUIUIMHBI

KonTtposib 1 olieHKa pe3ysIbTaTOB OCBOCHUS yU4€OHOM JTUCHUTLITUHBI

JlucT nomosHEeHWH U U3MEHEHHH K pabodeil mporpaMmMe



1. MACHOPT ITPOI'PAMMBbBI YUEBHOM JUCIUTLIVHBI

1. O6mas xapakrepucTuka paGodeii nmporpaMMel 001I€00PA30BATENbHON JHUCHHTIHHDI
«Pusznka»
1.1.MecTo qucuumimHbl B CTPYKTYpe 00pa3oBareiabHoii nporpammbl CITO:
O6meoOpa3oBatenbHas  guciuiuiiHa  «Dusuka»  sBisercs  00s3aTENbHONM  YacThIO
00111e00pa30BaTeIbHOTO IUKJIAa 00pa3oBaTeIbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no npodeccun 43.02.15 TToBapckoe v KOHAUTEPCKOE JEINO.
1.2. e U IUIAaHUPYeMble pPe3y/JbTaThl 0CBOCHHUS AUCHUILIHHBI:
1.2.1. Hean AUCUMIJIMHBI:
Conepxkanue mnporpamMmbl 001Ieo0pa3zoBaTeabHON AUCHUIUIMHB (DU3uKa HampaBlIEHO Ha
JOCTHKEHHUE CISAYIOUINX LEei:

® (hopMupoBaHHE Y 00YJAIOIIUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUsl, 3SHAYNMOCTH
buznyecKkux 3HaHUW JJI1  COBPEMEHHOTO  KBATM(HUIIMPOBAHHOTO  CIEUUAINCTa  MpU
OCYILIECTBIICHUH €r0 MPOo(hecCHOHAIBHOM eI TeTbHOCTH;

® (hopMHPOBaHHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® OBJaJeHHE CIeUu(UIECKON CUCTEeMOM (U3NYECKUX TOHATHH, TEPMHHOJIOTHEH U
CHMBOJINKOM;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJIaJICHHE OCHOBHBIMU METOJAMM HAy4YHOT'O MO3HAHMs NPUPOIBI, UCIIOIb3YEMbIMU B
¢u3uke (HAOMIOJCHWE, ONHMCAHWUE, W3MEpEHHe, BBIABM)KCHHWE THUIOTE3, IPOBEICHHE
9KCIEPUMEHTA);

® OBJIAICHUC YMCHHUSIMHU O6pa6aTI)IBaTI> JAaHHBIC OKCIICPUMCHTA, OOBACHATH IMMOJIYYCHHBIC
PE3YIbTAaThl, YCTAHABINBATH 3aBUCUMOCTH MCIKIY (1)I/I3I/I‘~IGCKI/IMI/I BCJIIMYNHAMH B Ha6J'IIOI[aCMOM
SABJICHHUH, ACJIaTh BBIBOAbI,

® (opmupoBaHue yMeHUs peniaTh GU3UIECKUE 33/1a4l Pa3HBIX YPOBHEU CIIOKHOCTH,

® pa3BUTHE IIO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B mporecce NpuoOpeTeHus] 3HAHUH C MCIOJIB30BAHUEM PA3IUYHBIX HCTOYHHKOB
UHpOpMAIlMM U COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHI; yMeHHH (GOpMyIHpPOBaTh H
000OCHOBBIBaTh COOCTBEHHYIO TIO3MIIMIO 110 OTHOLIEHHIO K (U3MUecKoll HHpopMaIuH,
HOJIy4aeMOM U3 Pa3HbIX UCTOUHUKOB,;

® BOCIHMTAHHE YYBCTBA T'OPJIOCTH 32 POCCUNCKYIO (PU3UYECKYIO HAYKY.

1.2.2. IlnanupyeMble pe3yJibTaThl OCBOCHHUS 001e00pa3oBaTeIbHON TUCHUILINHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue xommnerenuuu (panee — OK) u npodeccuonansubie komnerenuuu (nanee — 1K)
O®I'OC CIIO B COOTHECEHWHM C JIMYHOCTHBIMH, METANPEAMETHBIMU U TPEAMETHBIMU
pe3yapTaTamMu oOyudeHuss 6a3oBoro ypoBHs (manmee — [IP6) DI'OC COO mnpencraBieHbl B
Tabnuie:



Kox v HanmenoBanue
GopmupyembIx
KOMIIEeTeHIINIi

IInanupyemble pe3y/bTaThl 0CBOEHHS IPOrPAMMBI 110 JMCHUIIHHE

Oomue

I[I/ICIII/IHJII/IHaprIe

OK 01. Beibupats
CIoCcOOBI pelleHus 3a/1a4
npodeCcCuOHATBHON

e TEIIbHOCTH
NPUMEHUTEITHHO

K pa3IMYHbIM
KOHTEKCTaM

JIMIHOCTHBIE PE3YNbTATHI IOJDKHBI OTPAXKATh B YACTH
TPYJIOBOT'O BOCITUTAHHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE I[EHHOCTH MacTEepPCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH
TEXHOJOTUYECKOU

Y COLMATHLHOW HANPABIEHHOCTH, CTIOCOOHOCTH
HMHHUIUUPOBATH, INIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHSATE TaKYIO JIESATCIIBHOCTB;

- HHTEPEC K pa3aIuvHbIM cepam IpodheCcCHOHATBLHOM
JEATEIHLHOCTH,

- TOTOBHOCTbh U CITIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU;
MeTtanpeamMeTHble pe3yinbTaThl TOJKHBI OTPaXKaTh:
OBnaneHnne yHUBEPCAIBHBIMHU Y4€OHBIMU
ITO3HABATCIIbHBIMHM JICHCTBHSMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITEIIEHO (POPMYITUPOBATE U AKTyaTM3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYNIECTBEHHBINA MIPU3HAK WA OCHOBAHUS
JUTS CpaBHEHMSI, KJIacCU(UKAMU U 0000IICHHUS;
OTIPECIIATH TSN JeATSILHOCTH, 33]]aBaTh MapaMeTPhl ’
KpUTEpHUH

WX JIOCTHKEHUS; BBISIBIISITh 3aKOHOMEPHOCTH H
MIPOTUBOPEUYUST B pACCMATPUBAEMBIX SBICHUSX

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BIAJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIBCKOM 1
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelieHUs
npobiuem;

- BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBS3H U

ITP6 1. ChopmupoBaHHOCTH IPECTABICHUN O POITU

U MecTe (PU3MKU U aCTPOHOMHHU B COBPEMEHHON Hay4HOU
KapTHHE MHpPa, O CUCTEMOOOpa3yromiel posin GU3NKU

B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaZIe POCCHICKHX U 3apyOe:KHBIX
yueHbIX-(DU3UKOB B Pa3BUTHE HAYKH; IOHUMaHUE
(bU3NIECKOil CyITHOCTH HAOII0JaeMbIX SIBICHUI
MHUKPOMHPA, MAKPOMHUPA U MEraMHUpa; TOHUMAaHUE POJIH
aCTPOHOMHUHU B MPAKTUUYECKOM JIeATEIbHOCTH YEI0BEKa U
JlaJibHEeHIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH, POJIU
¢u3uku B pOpMHUPOBAHUM KPYro30pa U (PYHKIMOHATIBLHOM
I'PaMOTHOCTH Y€JIOBEKa JUIsl PELICHUs TPAaKTHYECKUX
3ajauy;

ITP6 2. CpopMHUPOBaHHOCTh YMEHUN PACIIO3HABATH
dbuznueckue BiIeHus (MIPOILECCh) U OOBSICHATH UX Ha
OCHOBE U3YYEHHBIX 3aKOHOB, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE
NaZieHue TeJ, ABUKEHHUE M0 OKPYKHOCTH, MHEPLUS,
B3aUMO/JICHCTBHE Tell, KoJeOaTeIbHOE ABHKEHHE,
pe30HaHC, BOJIHOBOE JBMXEeHUE; MU Py3us, OpoyHOBCKOE
JBUKEHHE, CTPOEHUE KUJKOCTEW U TBEPIBIX TEII,
M3MEHeHHe o0beMa TeJl IpU HarpeBaHUM (OXJIaXKIEHUN),
TEIUIOBOE PAaBHOBECHE, NCIIAPEHHE, KOHACH AU,
IUIaBJIEHUE, KPUCTAUIN3AllMsL, KUTIEHUE, BIaKHOCTD
BO3/yXa, CBSI3b CPEIHEN KHHETUYECKON IHEPTUH
TEIUIOBOTO ABMKEHHSI MOJIEKYJI C a0COIIOTHOM
TEMIIEPATYPOH1, TOBBIILICHUE IABJICHUS T'a3a IIPU €T0
HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKY
IapaMeTpamMM COCTOSIHUA ra3a B U30MPOLIECCaX;
AIIEKTpU3alUS TN, B3aUMOJEICTBIE 3aps10B, HarpeBaHUeE




aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHNs, HAaXOAUTh aPTYMEHTHI JIJIs IOKa3aTeIbCTBA
CBOMX yTBEP)KJICHHUH, 3a7aBaTh MapaMeTpbl U KPUTCPUN
pelIeHus;
- aHAJIM3UPOBATH TOJYYCHHBIC B XOJIC PEIICHUS 3a1a9H
[PE3YNIBTAThI, KPUTUIECKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIILHYIO U
MPAKTUYECKYIO YaCTH KU3HEACITCIbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPESIMETHBIX
o0acTei;
- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC
[OJIXO/IbI U PELICHHUS;
- TPOSBIISATH CIOCOOHOCTH WX MUCTIOJIL30BAHUS B
[M03HABATCIILHON M COIMAIbHOM MPaKTUKE

MPOBOJHUKA C TOKOM, B3aUMOJICMCTBUE MarHuTOB,
AJIIEKTPOMArHUTHAS UHIYKIIHS, IEHCTBHE MATHUTHOTO
TOJIS1 HAa MPOBOJIHUK C TOKOM
U IBIDKYIIUKCS 3apsifl, SJIEKTPOMAarHuTHbIC KoJeOaHus
Y BOJIHBI, IPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETA,
OTpaKeHHe, IpeoMIIeHIe, HHTepPepeHIHs, TU(PaKITHS
Y MOJIsIpU3alus CBeTa, JUCIIEPCUsI CBETA;
dorornnekTpudeckuii 3pPexT, CBETOBOE IaBICHHE,
BO3HHUKHOBEHHE JIMTHEHYATOTO CIIEKTpa aToMa BOJIOPO/Ia,
€CTECTBEHHAs U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;
[1P6 3. Bragenne ocHOBOMOJIAratouMy (PU3NIECKUMHU
MOHSATUSMU U BEIIMYNHAMU, XapaAKTEPUIYIOIIIUMHU
(hU3UYECKHe TTPOLIECCHI (CBA3aHHBIMHM C MEXaHUYECKUM
NIBIDKEHUEM, B3aUMOACHCTBAEM TEJI, MEXaHHYECKUMHU
KoJ1e0aHUSIMU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEUIECTBA, TETUIOBBIMU MTPOLECCAMH;
PIEKTPUYECKUM M MAarHUTHBIM IMOJISIMH, SJIEKTPUIECKUM
TOKOM, DJICKTPOMAarHUTHBIMH KOJICOAaHUSIMU U BOJIHAMU,
ONTHYCCKUMHU SBICHUSIMH; KBAHTOBBIMH SIBICHUSIMHU,
CTPOCHHMEM aTOMa U aTOMHOTO SApa, PaAMOAKTUBHOCTHIO);
BJIaJICHUE OCHOBOIIOIAraloIMMHI aCTPOHOMUYECKUMHU
MOHSATHUSIMH, TTO3BOJISTIOIIUMHE XapaKTePU30BaTh MPOIIECCHI,
MPOUCXOMSAIINE HAa 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEKTAIAKTUYECKOM CpeJie; TBIKEHNE HEOECHBIX TeT,
SBOJIIOIIMIO 3B€3]1 U BeeneHHoi;
[1P6 4. Branenue 3akOHOMEPHOCTSIMH, 3aKOHAMHU
1 TEOpUSIMU (3aKOH BceMHpHOro Tarotenus, 1, I u 111
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOM
SHEPTUU, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIUIT
CYMEPIIO3UITUHN CHJI, TPUHITUT PABHOTIPABHOCTH
MHEPUUATBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Fa30BbIC

3aKOHDBI, HCpBLIﬁ 3aKOH TCPMOANHAMHKHU,; 3aKOH




COXPAHEHHUs dJIEKTPUUYECKOI0 3apsAaa, 3akoH KyinoHna,
3akoH OMa i yd4acTka 1enu, 3akon Oma Jijist oJIHOM
PIIEKTPUYECKOM 1IenH, 3aKoH J>koyid - JIeHia, 3akoH
HIIEKTPOMArHUTHOM MHIYKIIMHU, 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH NPSIMOJIMHENHOIO PACIIPOCTPaHEHUS
CBETa, 3aKOH OTPAXCHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPaHEHUs
MMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia,
3aKOH COXPaHEHUs1 MacCOBOTO YKCIIa, MOCTyaThl bopa,
3aKOH PaJIMOAaKTUBHOTO PaCIiajia); yBEpEHHOE
MCII0JIb30BAaHNUE 3aKOHOB M 3aKOHOMEPHOCTEM Ipu
aHaM3e (PU3NICCKUX SBICHUHN U MTPOIECCOB;
[1P6 6. Branenue OCHOBHBIMH METO/IaMU HAyYHOTO
MMO3HAHUSI, UCTIOIB3YEMBIMU B (DU3UKE: POBOJIUTH
MpsIMble M KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIHUNH,
BBHIOMPAst ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U UCTIONIb3YsI
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUI,
MPOBONTH UCCIICIOBAaHUE 3aBUCUMOCTEH (PU3HUYCCKUX
BEITMYUH
C UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH, OOBSICHATH
MOJIy4YEeHHBIEC PE3YIbTAThl, UCTIONB3Ys PU3NUECKUE
TEOPHH, 3aKOHBI ¥ TIOHSATHSI, U JIeJIaTh BEIBOJIBI;
coOroaaTh npaBuiIa 6€30MacHOro Tpyaa Mpu
MMPOBEJICHUU UCCIENOBAHMI
B paMKaxX y4eOHOT0 SKCIIEPUMEHTA U y4eOHO-
MCCIIEI0BATENbCKOM IEATETLHOCTH C UCTIOJIb30BaHUEM
I1(POBBIX U3MEPUTENIBHBIX YCTPONCTB U Ja00OPaTOPHOTO
000pyI0BaHus; COPMUPOBAHHOCTH MIPEICTABICHHI
0 METOJIaX MOJYUYEeHUs] HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM;

ITP6 7. CpopMHUPOBaHHOCTH YMEHHS PEIIaTh pacyeTHbIC

3aJ1auy C SIBHO 3aJIaHHON (PU3UYECKOIN MOJIETIBIO,

UCTIONB3YS (PU3NUYECKUE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE




aHaJM3a yCIIOBUSA 3a/1a4d BHIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACIAT (DU3HUECKUE BETHUUHBI U (DOPMYIIBI,
Heo0X0IUMBIE

JUTSI €€ PEIeHUs, POBOIUTEH PACUYCTHI M OIEHUBATH
PEaTbHOCTh IMOJIYYEHHOTO 3HAUYCHUS (PU3HUECKON
BEJIMYMHEI; pEIIaTh KAaUeCTBEHHBIC 33]]a4H, BEICTPAUBas
JIOTHYECKU HETTPOTHBOPECUUBYIO IIETIOYKY PACCYKIACHUN
C OIOPO¥ Ha M3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH

U pU3UYECKUE SIBICHUS

OK 02. Mcnonbp3oBaTh
COBpPEMEHHBIE CPEZICTBA
IIOMCKA, aHaINU3a

Y MHTEPIIPETAIUH
uHpOpMaLUu

U nH()OpPMAIOHHBIE
TEXHOJIOTUH

JUTSL BBITIOJTHEHUS 32,144
npodeccuoHaIbHON
JeSITeTbHOCTH

JIn4HOCTHBIE pe3yabTaThl JOJDKHBI OTPakaThb B YacTH
[EHHOCTH HAYYHOTO ITO3HAHMS:

- c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKl M OOIIECTBEHHOM MNPAKTUKH, OCHOBAHHOTO Ha
JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
Mmecra

B IIOJIMKYJIbTYPHOM MHUDE;

- COBEPLICHCTBOBAaHHME S3bIKOBOW M YHTATEIbCKOM
KyIbTypbl Kak CpEICTBa B3aUMOJICHCTBHA MEXIY
JOABMHU U TIO3HAHUS MUPA;

MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OBnagenue YHUBEPCAJIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMA JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueii:

- BJANeTh HaBBIKAMH TIOJTYYeHHUs wWH(opMarmuu u3
HCTOYHHUKOB pasHbIX  THUIIOB, CaMOCTOSITEITLHO
OCYIIECTBIISATh TOWCK, aHAIW3, CHCTEMATU3alluI0 U
UMHTEpOpeTalyio HH(GOpPMAIMK pPa3IUYHBIX BUAOB U
dhopm mpecTaBIeHNUs,

- UCTOJIB30BATh CPEACTBA HHPOPMAITMOHHBIX

U KOMMYHHKAIIMOHHBIX TEXHOJOTMH B  pEUICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3ajady ¢ CcoONIoJeHNeM TpeOOBaHWN APTrOHOMUKH,

I[IP6 5. VYmeHue yuuTHIBaTH TPAHUIBI TMPUMEHECHHS
M3YYEHHBIX (PH3MUECKUX MOJIENICH: MaTepraabHas TOUKa,
WHEepLUaJbHas CHUCTEMa OTcueTa, UJACANbHBIM Ta3;
MOJIEJIM CTPOEHMSI Ta30B, XUAKOCTEH U TBEPABIX Tell,
TOYEUHBIM DJEKTPUUYECKUM 3apsl, sAIepHas MOJElb
aToMa, HyKJIOHHasi MOJIEJIb AaTOMHOTO si/ipa MpU PELIEHUU
buznueckux 3a1ay;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN

0  OTHOIIEHHWI0O K  (usuueckol  uHboOpMaluwy,
[OJIyuaeMOM M3  pasHbIX  HUCTOYHUKOB, YMEHUU
UCIIONIb30BaTh IU(POBbIE TEXHOJOTHH [UIS TIOMCKA,
CTPYKTYPUPOBAHUS, WHTEPIPETAUA W TPEACTABICHUS
yueOHOM U Hay4YHO-TIONMYJISIPHON HH(OPMALIUY; Pa3BUTHE
YMCHHH KPUTHYECKOTO aHaym3a M0JIy4aeMoi
uHpopMauu




TEXHUKH O€3011aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX M ITUYECKUX HOPM, HOPM WH(POPMAIMOHHON
0€301acHOCTH

OK 03. ITimanupoBaTh

U pealn30BbIBATh
coOCTBEHHOE
npodeccnoHaIbHOe

U JINYHOCTHOE PAa3BUTHE,
PeANPUHIMATENbCKYIO
JeSITeIbHOCTD

B IpOodeCCHOHATIBHOMN
cdepe, UCIIOIB30BATh
3HaHUA 110 IPABOBOM

U (MHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaIHsAX

JIM4HOCTHBIE Pe3yNbTaThl TOJKHBI OTPAXkKATh B YACTH
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

- CIOCOOHOCTH OLIEHHUBATH CUTYAIUIO U IPUHUMATh
OCO3HaHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI

Y LIEHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIAJ] B IOCTPOEHUE YCTOUYUBOTO
Oyymero;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnazieHue YHUBEPCAIIbHBIMU PETYISITUBHBIMU
JICUCTBUSIMMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSTEIbHO OCYIIECTBISATH TO3HABATEIBHYIO
NEeSTeIbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTDH U

(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTeIbHON

JeSITeIbHOCTH
U )KM3HEHHBIX CUTYaLMsIX;

- CaMOCTOSTEIbHO COCTABIIATh IIaH PELIeHUs MPoOIeMbl
C YUETOM UMEIOILUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUM;

0) CAMOKOHTPOJIb:

HCIIOJIB30BATh IMPUCMBI pe(bneKcm/I AJI OLICHKU CUTYyaluu,

BbIOOpA BEPHOI'O PELICHHUS;
- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh
pELIEHNUS 110 UX CHUIKEHUIO

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TTO3UITUN

10 OTHOIIEHUIO K (PU3HUECKON HHPOpMALIUH,
II0JIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
MCIOJIB30BAThH IU(PPOBHIC TEXHOIOTUH JIJISI TOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U NIPEICTaBICHUS
y4eOHOH 1 HayYHO-TIOMYJISIPHOW MH(POPMALIMH; pa3BUTHE
YMEHUH KPUTHYECKOTO aHAIN3a [OJIy4aeMOi
UHpOpMaLIUU

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh
1 paboTaTh
B KOJUUICKTHBE
¥ KOMaH e

JInyHOCTHBIE PE3YIABTATHI JOJKHBI OTPAXk,aTh B YaCTH
LIEHHOCTH HAy4YHOI'0 NTO3HAHUS:

-OBJIa/ICBaHHE HAaBbIKAMU y4eOHO-MCCIIEA0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM JEATEIIbHOCTH;
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAkKaTh:

[1P6 10. OBnagenue ymeHusiMu paboTaTh B IpyImIe

C BBINIOJTHEHHUEM Pa3IMYHBIX COIIMATIBHBIX POJIEH,
TUTAHUPOBATH PadOTy TPYMIIBI, PATMOHATIBHO
pacrpenenaTh AeATelIbHOCTh B HECTaHAapPTHBIX
CUTYaIHsX, aJIeKBATHO OICHUBAThH BKJIAJ KQXKIOTO U3




OBnazieHNe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
JICUCTBUSIMMU:

0) COBMECTHasl 1eATEIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh PEUMYIIIECTBA KOMaH/THOH
Y UHJIUBHIyAJIbHOU PaOOTHI;

- BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI
C Y4ETOM OOIIUX HHTEPECOB U BOZMOKHOCTEH KaX0T0
YJICHa KOJIJICKTHBA,

- MPUHUMATH IICJIM COBMECTHOM JEATEITHHOCTH,
OpPraHU30BBIBATH U KOOPIUHUPOBATH JCHCTBHUS 10 €€
JTOCTH)KCHHIO: COCTABJIATH TUTAH JICHCTBHMA, pacipenessaTh
POJIH C YI€TOM MHEHHI Y9aCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHON PabOTHI;

-OILICHMBATh Ka4eCTBO CBOCTO BKJIAJIa U KaXKIOTO
y4acTHUKa KOMaH/bl B OOIINIA pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

OBnazneHue yHUBEPCAIBHBIMH PErYISITHBHBIMU
JICUCTBUSIMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHUBBI U QPTYMEHTHI IPYTHX JTIFOACH TPU
aHaln3e pe3yabTaTOB JEATEIbHOCTH

Y4aCTHUKOB TPYTIIIbI
B PELICHHE PacCMaTPUBAEMOI TPOOIIEMBI

OK 05. OcymecTBsTh
YCTHYIO U TICBMEHHYIO
KOMMYHHKAIIMIO Ha
TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu
C y4€TOM 0COOEHHOCTEM
COLMAJIBHOTO U
KYJBTYPHOTO KOHTEKCTa

JInyHOCTHBIE PE3yJbTAThI JOHKHBI OTPAXKATH B YACTH
DCTETUYECKOr0 BOCIIUTAHUS

- 3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIIFOUast 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpyna

¥ OOIIECTBEHHBIX OTHOIICHUI;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIIATH:
-IICHHOCTHOE OTHOIIIEHNE K TOCYapPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACJIEANIO, TAMSATHUKAM,
TpaauuusM HapoaoB Poccun, noctmxkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;
MertanpeamMeTHbIe pe3ybTaThl TOJDKHBI OTPAXKaTh:

I1P6 1. ChpopmMHupOBaHHOCTH MPEACTABIECHUI O POIU

1 MecTe (PU3UKU U aCTPOHOMHUH B COBPEMEHHON HayYHOU
KapTHHE MHpPa, O CUCTEMOOOpasyromiel posin GU3UKU

B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAZIE POCCUHCKHUX U
3apyOeKHBIX YUEHbIX-(PU3UKOB B Pa3BUTHE HAYKU;
MOHUMaHKE (PU3NYECKOH CYIIHOCTH HAOII01aeMbIX
SBJIEHUN MUKPOMHUpPA, MAaKpOMHpA U METaMUPa;
IIOHMMAaHHUE POJIN ACTPOHOMHUU

B MPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA U JaJIbHEUIIIEM
HAy4YHO-TEXHUUYECKOM Pa3BUTHUHU, POIU (PU3UKHU

B (hopmMHpoBaHUM Kpyrozopa u (yHKIIUOHATIBLHON




OBnazieHNe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHUKAITUU BO BCEX Cepax KU3HH,

- Pa3BCPpHYTO U JIOTUYHO HU3JIaraTb CBOXO TOYKY 3pCHUA C
HCIIOJIb30BAHHUEM A3BIKOBEIX CPCACTB

TpaMOTHOCTH Y€JIIOBCKaA AJId PCUHICHUA IMMPAKTUYCCKUX
3aaad

OK 07. ConelicTBOBaThL
COXPaHEHHUIO
OKpYXKaroIllel Cpelibl,
pecypcocOepeReHuIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ dexTHuBHO
efcTBOBAThH

B YPE3BBIYANHBIX
CUTYaLUAX

JIM4HOCTHBIE PE3yabTaThl JOHKHBI OTPAKATH B YACTH
9KOJIOTMYECKOI0 BOCIIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUYECKOU KYIBTYPHI,
[TOHMMAaHHE BIUSHUSA COLUATbHO-D)KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOMN
Cpezbl, 0CO3HaHUE INI00aTbHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUN B
OKpPY’KaIoIlleH Cpesie Ha OCHOBE 3HAHUSA LeNei
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUIN, TPUHOCAIINX BPE]l
OKpY’Karollen cpee

ITP6 8. ChopmMupoBaHHOCTh YMEHUS PUMEHSITh
MOJIy9E€HHBIC 3HAHUS JIJTsI OOBSICHEHUS YCIIOBHMA
npoTeKaHus (U3NUECKUX SIBICHUN B IPUPOJIC U TS
NPUHATUS IPAKTUYECKUX PEIICHHUI B TOBCEAHEBHOM
YKU3HH 117151 0OecrieueHust 0€30MacHOCTH TIPH
oOparlleHuu ¢ OBITOBBIMH MPUOOPAMH U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHHS 3/I0POBbSI M COOTIOICHUS
HOPM 3KOJIOTMUECKOTO MOBEJICHUSI B OKpYXarolen
cpene; MOHUMaHUe HEOOXOIUMOCTH TPUMEHEHUS
JTOCTHXKEHUH (PU3UKU U TEXHOJIOTUH st
paIlMoHAIBHOTO TMPUPOIOTIOIH30BAHUS

1K 1.3. [IpoBOIUTH NPUTOTOBJIEHUE U IOJTOTOBKY K peanu3aniuu 1noiy(padpukatoB uist 011101, KYITHMHAPHBIX U3EIUI CI0KHOTO aCCOPTUMEHTA.




2. CTpyKTypa U cojiep:kaHue 00111e00pa3oBaTeJIbLHONH TUCIIUIIMHBI

2.1 O0beM AUCHUIIHHBI M BUIbI Y4e0HOIi padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI TN CHUTITTHHBI 108
OcHoBHOe co/iep:KaHue 88

B T.4.

TEOPETHUCCKUE 3aHATH 68
MPAKTUYECKHUE 3aHITUS 20
[IpodeccnonanbHO OpMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 18
MPUKJIATHOTO MOYJIfAA)

[IPAKTUYECKHUE 3aHSITUS 18

I[IpomeskyTouHnas artectauus B popme 1udpPepeHIUPOBAHHOIO 3a4eTa 2




2.2. TemaTnuecknii njan u coaepxkanue gucuuiinabl OY 1. 06 «®u3zukay

HaunmenoBanue
pa3aesioB U TeEM

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U PO¢ecCHOHAILHO OPUEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHNE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYHMHI)

O0nLeMm
4acoB

®opmupyemble
KOMIIeTCHIIUH

1

2

4

Pasznen 1. ®u3zuka u METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1
Beenenue

Conep:xanue yueOHOro MaTepuaJa

®duzuka - Hayka o npupone. Hayunele MeTo/bl MO3HAHUS OKpY’Karolero Mupa. Ponb skcriepuMeHTa u
TEOPUH B TMpoIecce MO3HAHMSA TPHPOIBL. DKCIEPUMEHT B (usmuke. MonenupoBanue (U3NIECKUX
SBJICHUI U npoueccoB. Hayunsle runoressl. Pu3ndeckue 3aKOHbI U TEOPUH. ['paHnIIBI TPUMEHUMOCTH
¢usnveckux 3akoHOB. [IpuHuun coorBercTBUs. Posb n MecTo QU3MKU B (JOPMHUPOBAHUU COBPEMEHHOU
Hay4HOW KapTUHBI MUPA, B IPAKTUYECKOM 1€ATEIbHOCTH JIIOACH

OK 03
OK 05

Pa3gen 2. Mexanuka

16

Tema 2.1
Kunematuka

Conep:xaHue yueOHOro MaTepuasa

Mexanuueckoe aBKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo JABMKeHHs. Cucrema oOTcCUera.
Tpaextopus. Ilepemenienue, ckopocTh (CpedHsisl CKOpPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOUKH, UX MPOEKIMHU Ha OCU CUCTEMBI KoopauHaT. ClokKeHHe NepeMENICHUI U CII0KEHNE
ckopocTeil. PaBHOMepHOE M pPaBHOYCKOPEHHOE MpsIMOJIMHEHHOe JBHWXeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUs, TyTH U TIEpEMEIICHUSI MaTepUaIbHON TOUYKH OT BpeMeHu. CBoOOIHOE
najeHue. YcKopeHue cBoOoaHoro mnaaeHus. KpuBonmHeiiHoe IBHkeHue. JIBHKEHHE MaTepHaIbHOMN
TOYKM IO OKPY)XHOCTH. YTJoOBas CKOpOCTb, JMHEWHas ckopocTh. Ilepmon wu  yacTorta.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

[IpakTuueckoe 3ansatue Nel "M3ydyenue npsMoanHetHOr0 paBHOYCKOPEHHOTO IBUKEeHUs"

Tema 2.2
J/lnHamuka

Conep:xanue yueOHOro MaTepuasa

[Ipuaiun otHocurenbHOCTH [amunes. Ilepseiit 3akoH HproroHa. MHepuuanbHbIE CHCTEMBI OTCYETA.
Macca Tema. Cwna. [lpunnun cyneprio3unuu cuii. Bropo#t 3akon HeroToHa 17151 MaTepHaIbHONW TOYKH B
unepuuansHoii cucreMe otcuera (MCO). Tpernii 3akoH HproToHa ansi MaTepHanbHBIX TOYEK. 3aKOH
BcemupHOTO TAroTeHus. Cumna TsokecTH. [lepBas kocmudeckas ckopocTh. Bec Tema. Cuma ynmpyrocTw.
3akon ['yka. Cuna tpenus. Cyxoe TtpeHue. Cuia TpeHHUs CKOJBXKEHUS U CHUJIAa TPEHHUS TOKOS.
Koapdumment tpenus. Cuna CONpPOTHUBICHUS TIPU JBIDKCHWHM TeNa B KUJAKOCTH WU Tase.
[locTynaTtensHOe U BpalllaTelbHOE JBIKEHUE a0COMIOTHO TBEPIOro Teia. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpauieHus. [1nedo cuibl. YcnoBus papHoBecus TBepaoro tena B MCO

Tema 2.3

Conep:xaHue y4eOHOTO MaTepUAaJa:

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.3




3aKOHBI COXPaHEHUsI
B MCXAHHKC

VMITyJIbC MaTEpUaIbHOW TOUKH, CUCTEMBI MATEPHUAIbHBIX TOYCK. IMITybC CHIIBI M N3MEHEHHE UMITYJIbCa
Tena. 3akoH coxpanenus ummynabca B MCO. PeaktuBHOE aBmkenue. Pabota cuiabl. MOIIHOCTH CHITBL
Kunernueckass sHeprust marepuanbHOil Touku. Teopema 00 M3MEHEHUMM KHHETHYECKOH SHEpruu.
[lorennmansHast dHeprus. lloTeHnuanbHas SHEprust ymnpyro AeGOpMUPOBAHHOW  NPYKHUHBI.
[ToreHuanpHast SHEprus Tesa BOIM3U MoBepXHOCTH 3eMin. [loTeHanbHble 1 HENOTEHIUATbHbIE CUIIBI.
CBs3b paOOTHI HEMOTEHIMAIBHBIX CHJ C M3MEHEHHEM MEXaHWYECKOH SHEPrHMH CHCTEMBI Tell. 3aKOH
COXPAHEHHUS MEXAHUYECKOM SHEPTUU. YTIPYTrue U HEYIPYTHe CTOJKHOBEHUS

I[IpodeccnonabHO OPHEHTHPOBAHHOE COAepKaHMe (COlePKAHUE TPUKJIIATHOTO MOTYJIs)

l'[paRTn'{ecmle 3aHATHUSA

[IpakTuueckoe 3ansaTue Ne2: TexHudeckue yCcTpoiicTBa U MPaKTUYECKOE IPUMEHEHNUE: CIIUOMETD,
JIBUYKEHUE CHAps0B, LICMIHBIE U PEMEHHBIE IIepeJadt, MOAIINITHUKNA, BOJOMET, KOIIEp, NPYKUHHBII
[IUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT.

[IpakTrueckoe 3anstue Ne3: Mcnonab30BaHue 3aKOHOB MEXaHUKH JIJIs1 OOBSICHEHUSI IBHXKEHUSI HEOECHBIX
TeJ U JIJIS1 Pa3BUTUSI KOCMUUYECKUX UCCIIECIOBAHUM, TPAHUIBI IPUMEHUMOCTH KJIACCUUECKON MEXaHUKU.
NmuTaniss HEBECOMOCTH

Pasznen 3. Mosekyasipaasi pu3uKka 1 TePMOAUHAMHUKA

22

Tema 3.1

OCHOBBEI
MOJICKYJISIPHO-
KUHETUYECKOW Teopuu

Conep:xaHue y4eOHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON Teopuu. bpoyHoBckoe auxeHue. luddyzus.
XapakTep JABWKEHUS M B3aWMOJEHCTBUS YacTHUI BellecTBa. MoOJenu CTPOEHHsS Ta3oB, KUIAKOCTEH M
TBEPBIX TN U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE ATUX Mojelield. Macca U pa3Mepbl MOJIEKYII.
KonuuectBo BemnectBa. [locTostnHas ABoraapo. TemnoBoe paBHOBecue. TeMiiepaTypa U ee U3MEpEHHeE.
[Mxama temmeparyp llenbcus. Mogens wuaeanmbHOro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KHHETUYECKOM TEOpHH HealbHOro raza. AOCONIOTHAs TeMIlepaTrypa Kak Mepa CpelHed KHHEeTHYEeCKOU
SHEpPrUU TEIJIOBOrO ABHWKEHUS vacTul rasza. [llkama temnepatyp KensBuna. YpaBHenue Menpaeneena-
Kunaneiipona. 3akon JlanbroHa. ["a3oBble 3akoHbl. M3omponeccel B MACaNbHOM Ta3e C MOCTOSHHBIM
KOJIMUYECTBOM BEILIECTBA: U30TEpMa, H30X0pa, n300apa

IIpakTHYecKue 3aHATHSA

[IpakTuueckoe 3ansaTue Ne4 M3yueHue oqHOro U3 U30MpPOLECCOB

Tema 3.2
OCHOBBI
TEPMOTUHAMUKHA

Conep:kanue y4ye0OHOro MaTepuaJa:

Tepmoaunamuueckass cuctemMa. BHYTpeHHSS SHEprusi TEPMOJMHAMUYECKOH CHCTEMbl U CHOCOOBI ee

n3MeHeHus. KonmudecTBo TerioTel M paboTa. BHyTpeHHsSt SHEprusi oJHOATOMHOIO HJICAbHOTO rasa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.3




Bunabsl Teronepenayu: TEIIONPOBOJHOCTb, KOHBEKLUS, HU3Iy4eHHE. TemIoeMKOCTh Tena. Y AenbHas
TEINIOEMKOCTh BemecTBa. KoanuecTBo TemnoTsl npu Terionepenade. 1lepselii 3aKk0H TEPMOJAMHAMUKH.
[IpMeHeHne nepBoOro 3akOHa TEPMOJMHAMUKH K M3omponeccam. ['paduyeckas uHTeprperanus paboThl
raza. TeruioBble MamuHbl. [IpuHIMIBL AeicTBUs TeruloBbIX MamuH. IIpeoOpazoBaHusi »Hepruu B
TeruioBbIX MammHax. Koaddunuent nmonesnoro nerictBus (manee — KII) terutoBoit mammubl. [{uki
Kapuo wu ero KIIJI. Bropoii 3akoH TtepmomuHamuku. HeoOpaTMMOCTh MPOILIECCOB B MPHUPOJIE.
DKOJOorH4ecKHe MpoOIeMbl TEIIO3HEPTETUKH

Tema 3.3

ArperaTHble
COCTOSIHUS BELLIECTBA U
¢bazoBbie

epexoabl

Conep:kanue y4yeOHOro MaTepuaJa:

[TapooOpa3zoBanue u KoOHJEHcanus. VcrmapeHue W KUMCHHE. YJelbHas TEIUIoTa MapooOpa3OBaHUS.
3aBUCUMOCTb TEMIIEpaTypbl KUIIEHHs OT JaBieHus. AOCOIIOTHAsE U OTHOCUTENbHAS BIAXKHOCTh BO3yXa.
Hacerimennsiii map. TBepmoe Ttenmo. Kpucramnmueckue u amopduble Tena. AHH30TPONHS CBOMCTB
kpuctayos. JKunkue kpucramisl. CoBpeMeHHble MaTepuainsl. [naBnenue u kpuctannuzanus. Y geinpHas
TeruioTa miasiaeHus. Cyonumanus. Y paBHEHHE TEIUIOBOro OanaHca

HpaRaneCKne 3aHATHUSA

HpaKTI/I‘leCKOC 3aHsaTHe Ne5 OnpeﬂeneHI/Ie BJIA’JKHOCTH BO3JyXa

IMpodeccoHaILHO OPHEHTHPOBAHHOE CO/lEPKaHMeE (Codep:KaHNe PUKJIATHOTO MOTYJIs)

HpaRaneCKne 3aHATHUSA

[IpakTuueckoe 3anatue Ne6: TexHudeckue yCTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP,
6apometp. Omnpenenenue Macchl BO3yXa B KOMHATE Ha OCHOBE U3MEPEHUH 00beMa KOMHATHI, JaBJICHUS
U TEMIIEpATyphl BO3/lyXa B HEM

[IpakTrueckoe 3ansaTue Ne7: TexHUYECKHE YCTPONCTBA U MPAKTHYECKOE IPUMEHEHHUE: IBUTaTEIb
BHYTPEHHET0 CrOpaHusl, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHEDP, TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTMH MOJy4E€HHUs] COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YMCJIE HAHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTUH

Pasnen 4. DiekTpoaMHaMuKa

22

Tema 4.1
DneKTpOoCTaTHKa

Conep:xaHue y4eGHOro MaTepuaJa:

OnekTpu3ausl Tel. OJEeKTpUuueckwil 3apsa. JlBa Buaga dSIEKTpUUECKUX 3apsnoB. [IpoBomHUKH,
NUAJIEKTPUKA W TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUsS DIIEKTPUUYECKOro 3apsga. BzaummopeicTtBue
3apsanoB. 3akoH Kynona. Dnektpuueckoe mnojne. HampspkeHHOCTh 3nekTpuyeckoro mnosns. [lpunmmn
CYMEPIIO3HUIINKM SJIEKTPUUYECKUX ToJiel. JIMHMM HamnpspKEHHOCTH d3JIeKTpuuyeckoro moss. Pabora cu
pnekTpocrarndyeckoro mons. Ilorenuuman. PasHocts noreHuumanoB. IIpoBONHMKM W AMANEKTPUKU B

PIIEKTPOCTATHYECKOM Tosie. Jludnekrpuueckas MPOHUIAEMOCTh. JJIEKTpOeMKOCTh. KoHaeHcartop.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.3




DNEeKTPOEMKOCTb TUIOCKOTO KOHICHCATOpa. DHEPTHUs 3apsKEHHOTO KOHICHCATOpa

Tema 4.2
[locTOsITHHBII

SHGKTpI/I‘ICCKI/Iﬁ TOK.

Toku B pa3nu4HbIX
cpenax

Conep:kanue y4yeOHOro MaTepuaJa:

DNEeKTPUYECKU TOK. YCIOBHUSI CYIECTBOBAHMS 3JEKTPUUYECKOTo Toka. Mcrounuku Toka. Cuila TOKa.
[loctosannbiii Tok. Hampspkenue. 3akoH Oma a1 ydacTka LENH. DJEKTPUUYECKOE COMPOTUBIICHUE.
VYnenbHOE comnpoTuBieHUE BemiecTBa. [locinenoBarensHoe, NapaUielbHOE, CMEIIAaHHOE COCIMHEHUE
npoBoAHUKOB. Pabota anekrpudeckoro toka. 3akoH J[xoynsa-Jlenna. MomHOCTb 3J€KTPUYECKOTO TOKA.
DNEeKTPOABMAKYIAs CHJIa U BHYTPEHHEE COINPOTHBJICHUE HCTOYHMKA TOKa. 3akoH Oma ajis TMOJHOU
(3aMKHYTOHI) 25IeKTpUUecKoii ermu. KopoTkoe 3aMbIKaHHeE.

DONEeKTpOHHAasT MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBHUCUMOCTh CONPOTHUBIICHHUS METAUIOB OT
TeMieparypbl. CBEpXIpPOBOAUMOCTb. DJIEKTPUUECKUN TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH MONIYNPOBOIHUKOB. CBoiicTBa p-N-
nepexoqa. [lomynmpoBOJHUKOBBIE TPHOOPHL. DJIEKTPUYECKHH TOK B pPAcTBOpax U  pacljiaBax
PIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsT JIUCCOLMALUA. OJEKTPOJIU3. OJNEKTPUYECKUH TOK B Tras3ax.
CaMocTosTenbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [1nazma

IIpakTHYeckHee 3aHATHA

HpaKTI/I‘leCKOC 3aHsaTHEe Nog HSy‘leHI/IC CMCIIAHHOI'O COCAUMHCHUA PE3UCTOPOB.

[IpakTuueckoe 3ansatue Ne9 M3amepeHne a1eKTpoABHKYILEN CHIIbI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS

Tema 4.3
MarbauTHoE I10JI€E.
DneKTpOMarHuTHas

WHYKIHS

Conep:xaHue y4eGHOro MaTepuaJsia

[TocTossHHBIE MarHUTHL. B3auMoielicTBME MOCTOSIHHBIX MarHUTOB. MarHutHoe nosie. Bektop MarHuTHOM
uHaykuud. Ilpunoun cynepno3unuu. Jlunum marHutHOM MHAYKUMU. KapThHa nMHMII MarHUTHOM
WHJIYKIIAW TIOJIsI TIOCTOSIHHBIX MAarHUTOB. MarHuTHOE 10Jie MPOBOAHKUKA ¢ TokoM. KapTuHa IuHUA 1os
JUIMHHOTO MPSMOr0 IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IMPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. B3aumopeiicTBue npoBoJHUKOB ¢ TokoM. Cuna Amnepa, ee Moayib U HampasieHue. Cuna
Jlopenia, ee MOAyb U HarpaBieHue. J[BHKeHUE 3apsKEHHON YacTUIIbI B OAHOPOJAHOM MAarHUTHOM TIOJIE.
Pa6ota cunel JlopeHua. SIBneHue 31eKTpOMarHuTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKLIUU.
OJIC wnaykuuu. 3aKOH 3JIeKTpoMarHuTHOM uHAyKUMU Dapanes. BuxpeBoe >3JeKTpUYECKOe ITOJIE.
DNEeKTPOABUKYIAs CHJIA WHAYKIUUA B TMPOBOJHMKE, JBIKYIIEMCS IOCTYNaTeJbHO B OJHOPOIHOM
MarHuTHOM mone. [IpaBuno Jlenuna. MaayktuBHOCTh. SBneHne camouHaykuuu. DJC caMOMHIyKIUU.
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I[IpakTuyeckue 3aHATHSA

[IpakTrueckoe 3anstue Nel(Q M3ydyenue siBjeHUs 3JIEKTPOMAarHiTHOM UHIYKIIUU

HpO(l)eCCI/IOHa.]ILHO OPUCHTHPOBAHHOE€ COACPKAHUEC (couepma}me MNPUKJIAAHOTO MO)Iy.]'IH)

l'[paRTn'{ecmle 3aHATHUSA

[IpakTuueckoe 3ausatue Nell Mepbl 251eKTpo0O€30MacHOCTH, 3JEKTPOCTATHUECKas 3allUTa, 3a3EMJICHHE
PIIEKTPONPUOOPOB, KOPOTKOE 3aMbIKaHUE

Paznen 5. Kojaedoanus

H BOJIHbI
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Tema 5.1
MexanndecKkue 1
DIIEKTPOMArHUTHBIC
KoJIe0aHMs

Conep:xanue yueOHOro MaTepuaJia

KonebarenbHass cucrema. CBoOonmubie koneOanus. ['apmonmueckue konebanusa. Ilepwox, dactoTa,
amuiutyna u ¢dasza konebanuil. [lpyxuHHBIH MasTHUK. MareMaTWdecKUil MasTHUK. YpaBHEHUE
rapMOHHUYECKUX KoseOaHui. KuHemarnueckoe M AMHAMUYECKOE ONMMCAHUE KOJIEOATENbHOTO JABMKEHUS.
[IpeBpaiieHrie SHEpruyd NpU TapMOHUYECKUX KosieOaHuAX. CBsi3b aMIUIMTYIbl KOJeOaHMH HCXOIHOU
BEJIMYMHBI C aMIUTUTY0M KojiebaHui ee ckopocTu U yckopeHus. KonebarenbHbili KOHTYp. CBOOO HBIE
HJIEKTPOMArHuTHbIE Kole0aHWs B  HMACANBHOM  KOJIeOaTeIbHOM  KOHType. AHAJIOTHs — MEeXIy
MEXaHUUYECKUMU U JIEKTPOMarHuTHbIMU KojiebanusaMu. @opmyina ToMcoHa. 3aKOH COXpAHEHHUS SHEPTUU
B HJEaTbHOM KoJIeOaTeNbHOM KOHType. BblHyXJeHHble MexaHudeckue KosebaHus. Pe3oHaHc.
PesonancHas  kpuBasl. BeIHYXI€HHBIE —AJIEKTpPOMAarHuTHBIE KoneOaHusa. [lepeMeHHBIH  TOK.
CrHycOuJanbHbIil NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA. AMIUIUTYIHOE M JEHCTBYIOLIEE
3HAaYCHWE CHJIBI TOKa W HampsbkeHusa. Tpancdopmarop. IlpomsBoacTtBo, mepemaya u moTpeOieHue
DIIEKTPUYECKON PHEPTUH. DKOJIOTMUECKNE PUCKHU IIPU MTPOU3BOJICTBE IEKTpUUECKoi sHeprun. Kynerypa
MCII0JIb30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

IIpakTHYecKkHe 3aHATHE

HpaKTI/I‘leCKOC 3aHsTue Nel2 HccnegoBaHue 3aBUCUMOCTH nepruoaa MajibIx KoJiIeOaHMI I'py3a Ha HUTHU OT
JJIMHBI HUTU U MACChI I'py3a.

Tema 5.2
MexaHUUecKHe U
SJIEKTPOMArHUTHBIE
BOJIHEI

Conep:xanue yueOHOro MaTepuaJia

MexaHuyeckue BOJHBI, yclioBUsi pacnpocTpaHeHus. [lepuon. CkopocTh pacnpOoCTpaHeHUs M JJIUHA
BOJIHBL. [lonepeunslie u mpoosibHbIE BOJIHBL. MHTEphepeHns u qudpakiius MEXaHH4eCKUX BOJIH. 3BYK.
CxopocTts 3ByKa. ' poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa. DIeKTpOMarHUTHBIC BOJIHBI. Y CIIOBHS
M3JIy4CHUS JIEKTPOMArHUTHBIX BOJIH. B3aumuas opueHtanus BeKTopoB E, B U v B 3JIeKTpOMarHuTHOR
BOJHE B BakyyMe. CBOWCTBa JJIEKTPOMATHHUTHBIX BOJH: OTPAXKEHHE, MPEIOMIICHHE, MOJSIpU3aLus,
mudpakuus, uHTepPepernns. CKOpOCTh 3MEKTPOMArHUTHBIX BOJIH. [IIkama 31eKTpOMAarHUTHBIX BOJIH.
[IpMeHeHrne >JeKTPOMArHUTHBIX BOJIH B TE€XHHMKE W ObITYy. [IpHMHIMIBI pagvoCBsA3M U TENEBHICHUS.
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Pannonokanus. DNeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKAIOIEH CpeIbl

Tema 5.3
Onruka

[IpsimosinHEeiHOE pacpoCTpaHEHHWE CBeTa B OAHOPOoHOU cpene. JIyu cBeta. OTpakeHue cBeTa. 3aKOHBI
oTpaxkeHHst cBera. IlocTpoenue u300pakeHWH B TUIOCKOM 3epkaie. IIperomienue cBera. 3aKOHBI
MperoMIIeHUs CcBeTa. AOCOJIOTHBIM ToKa3aTenb mpenomiieHus. [lodHoe BHYTpEHHEE OTpakKeHHE.
[IpenenpHBId yroa IMOJHOTO BHYTpEHHEro oTpakeHus. [lucnepcus cBera. CHoXKHBIA COCTaB 0eyoro
ceeta. llger. CoOwuparomue u pacceuBarouiye JuH3bl. ToHkas muH3a. DOKYCHOE pAcCTOSHUE H
OINTHYECKasi cujia TOHKOM JuH3bI. [TocTpoeHne n3o0paxeHnuii B COOMPAIOIINX U PACCEUBAIOLINX JIMH3AX.
®dopmysia TOHKOW JIMH3BI. YBEIWYEHHUE, JaBaemMoe JIMH30M. [Ipenensl NpuMEHUMOCTH Te€OMETPUUYECKOM
ontuku. MHuTepdepennus cBera. KorepeHTHble MCTOUYHUKU. YCIOBUS HAONIOJEHHS MaKCUMYMOB W
MUHUMYMOB B HWHTEp(EPEHIIMOHHOM KapTUHE OT JABYX CHH(A3HbIX KOTEPEHTHBIX HCTOYHUKOB.
Judpakmus cera. [udpakumoHHas pemierka. YCIoBHE HAONIOACHUS TIaBHBIX MaKCUMYMOB IIpU
MaJeHU MOHOXPOMATHYECKOro CBeTa Ha AU pakuoHHYI0 peuieTKy. [lonspuzanus cBera

HpaKaneCKne 3aHATHUSA

[IpakTuueckoe 3ansatue Nel3 M3mepenue nokasaresns NpeaoMIIEHUS CTEKIIa

[IpakTrueckoe 3anstue Nel4 lccnenoBanue cCBOMCTB M300payKEHUH B JIMH3aX

IMpodeccoHAILHO OPHEHTHPOBAHHOE CO/IEPKaHHeE (COAepPKAHNE MPUKJIATHOTO MOXYJIs)

HpaKaneCKne 3aHATHUSA

[IpakTuyeckoe 3ansaTue Nel5 TexHuueckue ycTpoiicTBa M MpaKTUYECKOE MPUMEHEHue: ceiicmorpad
PIIEKTPUYECKUI 3BOHOK, FEHEPAaTOp NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTPOIIepeiay, My3bIKaJbHbIe
WHCTPYMEHTBHI, YJIbTPa3BYKOBas TMarHOCTUKA B TEXHUKE U MEUIIMHE, pagap, paluolNpHEeMHUK,
TeJeBU30p, aHTeHHa, TesiedoH, CBU-neus, ouky, gyna, hoToanmnapar, NpOEKIIMOHHbIN anmnapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PEIeTKa, MOISPOUI, TEIECKOIL.

[IpakTnueckoe 3ansatue Nel6 Bunpl nsnydyennii. Bunsl cnextpos. CriekTpsl uenyckanus. CoexkTpsl
nornomeHus. CriekTpanbHblil aHaau3. ClieKTpalibHbIe KJIAcChl 3B€3/1. YIbTPapHOIETOBOE U3ITyUYEHHE.
WudpakpacHoe uznyuenue. PenrrenoBckue nmyun. VX npuposaa u cBoiictsa. Lllkana 31eKTpOMarHUTHBIX
W3JIy4CHU I

Pasnen 6. OCHOBBI crieMAJIbHONM TEOPUH OTHOCUTEIBHOCTH

Tema 6.1
OcCHOBBI TEOPUH
OTHOCHTEIIEHOCTH

Conep:kanue y4eOHOIro MaTepuaa

['paHuIBl  NPUMEHMMOCTHM  KJIACCHMYECKOM — MexaHukd. [locTynarsl  cliEMAIBHOM — TEOPHUU
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OTHOCUTEIIBHOCTHA: MHBAPUAHTHOCTh MOAYJI CKOPOCTH CBETA B BaKyyMe, IPHUHIUII OTHOCHUTEIBHOCTH
OiiHmreliHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJUICHUE BPEMEHHM W COKpaIleHUE JJIMHBIL.
DHeprus 1 UMITYJIbC CBOOOIHOM YacTullbl. CBA3b MacChl ¢ SHEPTrUed U UMITYJIbCOM CBOOOAHON YaCTHIIBI.
DHeprust MoKosi CBOOOTHOM YaCTHUIIbI

Pasnen 7. KpanroBas

Ppuszuka

14

Tema 7.1
JIIEMEHTHI
KBAHTOBOU OITUKU

Conep:kanue y4eOHOTro MaTepuaa

®otonbl. ®opmyna Ilnanka cBs3u sHepruu (HOTOHA C €ro 4YaCTOTOW. DHEPrusi U MMIYJIbC (HOTOHA.
Otkpeitue u uccnenoBanue Gorodpdexra. Onbitel A.I'. Ctonerosa. 3akoHsl Gorodddekra. YpaBuenue
OiiamreliHa g dotodddekra. "KpacHas rpanuma" ¢ororddexra. aBnenue cera. Ombitel T1.H.
JleOeneBa. XuMuyeckoe JICHCTBHE CBETA

Tema 7.2
CrpoeHue atoma

Conep:xanue yueOHOro MaTepuaJa

Monens atoma Tomcona. OnbiTel Pezepdopaa mo uccnenoBanuto crpoenus atoma. [lnanerapuast Mmozens
aroma. [loctymater bopa. M3nyuenne u mormnomienrne (OTOHOB MpH Iepexoje aroMa ¢ OJAHOTO YPOBHS
DHEpruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEpruu aromMa BoJOpojaa. BosHOBBIE cBOMCTBA
qactuil. Bomael ne  bpoiinsa. KopmyckynspHO-BOTHOBOH —ayanu3Mm. Jludpakmusi 3JIEKTPOHOB B
kpuctaiax. CHOHTaHHOE U BBIHY)KJCHHOE U3JTydyeHHe. Y CTPOHCTBO M MPUHLUI paboThl Jlazepa

Tema 7.3
ATOMHOE SI7IpO

Conep:xanue yueOHOro MaTepuaJa

MeTtonbl HAOMIOAEHUSI U PETUCTPALMM 3JIEMEHTApHBIX 4acTUll. OTKpBITHE PaJUOAaKTUBHOCTU. OMbBITHI
Pesepdopna no onpeneneHuo cocTaBa paJuoakTUBHOrO u3inydeHus. CBoiicTBa anbga-, 6era-, raMma-
u3ydyeHus. BiusHUe paguoaKTHMBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA M HEUTpOHA.
Hyxknonnass mozaens sanapa [eitzenOepra-lBanenko. 3apsa sapa. MaccoBoe uMcio siapa. M3oromsl.
Anbda-pacniag. IIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nyueHue. 3aK0H paMOaKTUBHOTO
pacriaga. DHeprus CBA3M HYKJIOHOB B snpe. SnepHbie cuibl. Jlehekt maccel supa. SlnepHble peakiuu.
Jlenenue u cuHTe3 saep. SApepHuiii peaktop. TepmosiaepHblii cuHTe3. [IpobieMbl M mepcrneKTHUBbI
SIEPHOM DHEPreTUKH. OKOJOTMYECKHE aCHEKThl SAEPHOM DSHEPreTUKU. JIEMEHTAapHBIE YacCTHUIIBI.
OTtkpbiTHE TO3UTPOHA. DYyHAAMEHTAIbHBIE B3aUMOJICHCTBUS

IIpodeccnonaibHO OPpEHTHPOBAHHOE COJePKaHUeE (COoaepKaHUe MPUKJIATHOT0O MOLYJIs)

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTrueckoe 3anstue Nel7 JlenoBast urpa: [loHsiTHS, CBA3aHHBIE C U3YYEHHUEM METOJ0OB HAYYHOTO
MMO3HAHUS: SBJICHHUE, HAYYHBIN (DaKT, TUIMOTE3a, GPU3NYECKasi BEIMUMHA, 3aKOH, TEOpHsl, HAOI0IeHHE,
PKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPEHUE
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[TpakTrueckoe 3ansTue Nel8 TexHrueckue yCTpoMCTBA M MPAKTHIECKOE MPUMEHEHHE: (DOTOIJIEMEHT,
dboTonaTuuk, cotHeUHas OaTapesi, CBETOINO/I, CIIEKTPOCKOTI, Ja3ep, KBAHTOBBIM KOMITLIOTEP, TO3UMETP,
kamepa BunbcoHa, siiepHbIid peakTop, aroMHasi 0omba

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
OIEeMEHTBI
ACTPOHOMUU U
acTpo(hU3HUKH

Conep:kanue y4yeOHOIro MaTepuaa

Bun 3Be3qHoro ne6a. Co3Bes3nus, spKue 3Be3/bl, IUIAHETHI, UX BUAUMOE JABIKeHue. ColHeYHas cucTeMa.
[Tnaners 3emHoi rpynmbl. [Ltanersi-rurantel. Mansie Tena ConneuHoii cuctemsl. CounHile, hotocdepa u
atMocepa. ConHeuHass akTUBHOCTb. MctouHuk sHepruu ConHIIA W 3Be3[. 3BE3/bl, UX OCHOBHBIE
XapaKTepUCTHKU: Macca, CBETUMOCTb, pajguyc, TeMIleparypa, HX B3aUMOCBS3b. 3BE3Zbl IJIaBHOMU
[MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh ''Macca - CBETHMMOCTB' JUIsl 3B€3]l TJIABHOM IOCIEAO0BATEIbHOCTH.
BuyTtpenHee ctpoenue 3Be3/1. COBpeMEHHbIE NIPEICTABICHUS O MMPOUCXOXKACHUN U 3Bomonuu ConHua u
3Be3/1. JTamnbl XU3HU 3Be3[. Mueunbiii [lyte - Hama [Manaktuka. CnupanbHas cTpykTypa ['amakTuku,
pacnpezeneHue 3Be3n, raza u neutd. [lonmoxenune u nBumxenwe ConnHua B [amaktuke. I[lnockas u
chepuueckas noacucteMbl ['amaktuku. Tumnsl ranakTuk. PaguoranakTuku ¥ KBa3apbl. UepHbIE ABIPHI B
spax rajakThuk. Bcemennas. Pacmmpenune Bcenennoit. 3akon Xa006ma. PazOeranue ramaktuk. Teopus
bonbmioro  B3peiBa. Mogenb «ropsueit  Bcenennoity. Macmrtabnas cTpykTypa BceneHHOM.
Mertaranaktuka. Heperennsle npodieMbl aCTpOHOMUU

IIpakTHyecKkue 3aHATUA

HpaKTI/IHGCKOG 3aHsaTHe Nel9 Ha6J’IIO,I[eHI/I$I HCBOOPY’KCHHLIM I'NIa30M € UCIIOJIB30BAHUCM KOMITBIOTCPHBIX
HpI/IJ'IO)KCHI/Iﬁ IJIg OIIPECACIICHUS TTOJIOKCHU S HeOECHBIX 00BEKTOB Ha KOHKPCTHYIO AaTy: OCHOBHBIC

co3Be3usi CeBepHOro Moymapus 1 sipkue 3Be3/1bl
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Bcero:
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3. Yci10BuUS peajiM3aliy MPOrpamMMbl 00111e00pa30BaTeIbHON AMCHUTLIMHbI
3.1 TpeOoBaHusi K MUHUMAJBLHOMY MAaTEePHAIbHO-TEXHHYECKOMY 00ecredeHnIo

B cootBerctBum ¢ tpeboBanusmMu @I'OC COO k MaTepHaTbHO-TEXHUYECKOMY OOECIIEYEHHIO YIeOHOTO
nporecca 0a30BbIi YPOBEHb Kypca (PM3UKH Ha YPOBHE CPEAHEro 001Iero 00pa3oBaHus JOHKEH U3y4aThbCs
B YCIOBHSAX KaOMHETa (DM3UKU WM B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukia. B xaOwHeTe PU3MKU NODKHO OBITH HEOOXOAMMOE JabopaTopHOE 00OPYIOBaHUE IJIS
BBIMIOJIHEHUS] YKAa3aHHBIX B IporpaMme MO (HU3UKE MPAKTHYECKHX paboT M JAEeMOHCTPAllMOHHOE
obopynoBanue. JleMOHCTpallMOHHOE 00opyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMAaJIBHOH JOCTATOYHOCTH M OOECIIEYMBAET TMOCTAHOBKY MEPEUYMCICHHBIX B MpOrpamMMe 1Mo (pu3uKe
KITFOUEBBIX JIEMOHCTpAIM Al MCCIENOBAaHUS W3Y4YaeMbIX SBJICHHM M TPOIECCOB, SMIIMPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKHMX NpuMeHeHuil. JlaboparopHoe oOopynoBaHue mis
1abopaToOpHBIX M MpPaKTHYECKUX paboT Qopmupyercs B BHAE TEMAaTUYECKUX KOMIUIEKTOB H
obecrieynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha ABYX OOydJaromuxcs. TemMaTndeckue KOMIUICKTHI
1ab0paTopHOro 060PYAOBAHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUN aHATOTOBBIX
u 1u(ppoBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX HW3MEPHUTENBHBIX CHUCTEM B BHJIEC IHUPPOBBIX
J1ab0paTOpHiA.
O6opynoBaHue yaeOHOT0O KaOWHeTA:
- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00yUarOIINXCS;
- pabouee MeCTO IpenoJaBaTers;
- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;
- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHATIOB;
- 3aJIaHMsI [T IPOBEPOUHBIX padoT;
- poheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHMS,;
- MaTepHualbl FK3aMeHa.
TexHuveckne cpecTBa 00yICHUS:
- IEPCOHAIBHBIA KOMIBIOTED C JIMIIEH3HOHHBIM IIPOTPAMMHBIM O00€CTIeUeHUEM;
- IPOEKTOP C IKPAHOM.
- 3anel (OMONMMOTEKa, YMTAJIbHBIA 3a] C BBIXOJOM B HH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHYIO CETh
WuTepHer)
IlepedyeHb AEMOHCTPALIMOHHOTO U J1a00OPaTOPHOTO 000PYJOBAHUS:

1. Hudposas nabopatopus o GuU3MKe AJI MPENoaaBaTes;

2 [Mudposas nadopatopust 1o Gpusznke A1 00yqaroIerocs;

3 Becbl TexHuueckue ¢ pa3HOBECAMU;

4. KommiekT 17151 1a00paTOpHOro MPAaKTUKyMa MO ONTUKE;

) KomruiexT 7151 1abopaTopHOro NpakTUKyMa 0 MEXaHHUKE;

6 KommiekT /1151 1a60paTopHOro NpakTUKyMa IO MOJEKYJISIpHON (pU3MKe U TEPMOJIMHAMUKH;

7 KommutekT [11st 1a60paTopHOTO MPAKTUKYMa MO AJIEKTPHUYECTBY (C T€HEPaTOPOM);

8. Kommiekt 11 u3ydeHus BO30OHOBISIEMBIX MCTOYHMKOB 3HEPTUU (COJHEYHOH, BETPOBOM
SHEepruu, OMo-, MEXaHMYECKON M TEPMODIICKTPUIECKON SHEPTETHKH );

9. AmMnepMeTp J1ab0paTOPHBIN;

10. BonbsT™merp nabopaTtopHsblit;

11. Konopumerp ¢ HabopoM KaTopuMeTpUUIECKHX Te;

12. TepmomeTp 1abopaTOpHBIii;

13. KommuiekT 1151 u3y4eHus: OCHOB MEXaHUKH, THEBMAaTUKH U BO30OHOBIISIEMBIX UCTOYHUKOB
SHEPIUu;

14. bapomerp-anepouns;

15. biiox nuranus perynupyemslii;

16. Be6-xamepa Ha MOJBUKHOM IITATUBE;

17. Buneokamepa 11151 paboThl ¢ ONTUYECKUMU TIPHOOPAMH;

18. I'eneparop 3ByKOBOI;

19. ['urpomertp (ncuxpomerp);

20. I'py3 HabOpHBIif;

21. JlnHaMoMeTp 1EMOHCTPALIMOHHBIN;
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22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

KommiekT nocyabl 1€EMOHCTPALIMOHHOM € TPUHAJICKHOCTSIMU;
ManHomeTp JKHAKOCTHOM JEMOHCTPAIIMOHHBII;

MeTtp 1eMOHCTpaIMOHHBIN;

MUKpPOCKOI JIEMOHCTPAIIMOHHBIH;

Hacoc BakyymubIil KomoBckoro;

CTOJIMK NOABEMHBI;

[lITaTuB TEMOHCTPAIIMOHHBIN (PU3NICCKUIA;

DIIEKTPOTUINTKA;

Habop 1eMoHCTpaIiMOHHBIH 110 MEXaHUYECKUM SIBIICHUSIM;
HaGop neMoHCTpaliMOHHBIN IO TUHAMHUKE BPAIIATEILHOTO ABUKEHUS;
Habop 1eMoHCTpaIiMOHHBIN 110 MEXaHUYECKHM KOJIeOaHUsIM;
Ha6op neMoHCTpaliMOHHBIN BOJIHOBBIX SIBJICHHI;

Benepko Apxumena;

MasgTauk MakcBenna;

HaGop Ten paBHOTO 00BEMA;

HaGop Ten paBHOW MaccChl;

[Tpubop st neMoHcTpanuu aTMoc(hepHOTo JaBICHHUS,
[Ipu3Ma, HaKJIOHSIOIIASICSL C OTBECOM;

PoIuar nemoHCTpanMOHHBIN;

Cocynsl coobmarommecs;

CrakaH OTJIMBHON J€MOHCTPaIlMOHHBIH;

Tpy6ka HptoToHa;

[Tap IMTackans;

Habop neMoHCTpaImoHHbIH 110 MOJEKYISIPHON (PU3HUKE U TETUIOBBIM SBICHUSM;
HaGop nemoHCTpaliMoOHHBIHN MO Ta30BBIM 3aKOHAM;

Habop kanmmispos;

TpyOxa /it IeMOHCTpaIiy KOHBEKITUH B )KHJIKOCTH,
{unuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ KosbIIOM;

BEICOKOBOIBTHBIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Jo3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIIIUKAX;

KoMmriekt  mpubGOpoB W TPUHAMAIEKHOCTEH AN JIEMOHCTpAIuu

OJICKTPOMArdHMTHBIX BOJIH,

56.

Kommext HpI/I60pOB I U3YYCHUS ITPUHIIUIIOB paguoIipuemMa

U paguorepe1ayu;

S57.
58.
59.
60.
61.

KommiekT npoBooB;

Maruaut nyrooOpa3sHbslii;

Marsut 1nos0CoBOM AEMOHCTPALIUOHHBIH;
MarmmHa snekrpodopHasi;

MasTHUK 3JIEKTPOCTAaTUHUECKHI;

62. HaGop 110 M3y4eHHIO MAarHUTHOTO TOJIS 3eMJIH;

63. Habop neMOHCTpallMOHHBIN IO MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
64. HaGop n1eMOHCTpaIlMOHHBIN 11O TOJIYIIPOBOTHUKAM;

65. Habop neMOHCTpalMOHHbIH 110 MOCTOSIHHOMY TOKY:;

66. Habop 1eMOHCTPAIIMOHHBIN 10 AJIEKTPUICCKOMY TOKY B BAaKyyMe;
67. Habop neMOHCTpallMOHHBIH 0 AJIEKTPOAMHAMUKE;

68. Habop mJ1s1 1IeMOHCTpaIiii MAarHUTHBIX TTOJICH;

69. Habop 111 1eMOHCTpALlMU SJIEKTPUUECKUX MOJIEH;

70. Tpanchopmatop yueOHBII;

71.Tlanouka CTEKIIIHHAS,

72. I1anouka >00HUTOBAS,

CBOWCTB
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73. IIpudop Jlenna;

74. CTpenku MarHUTHBIE HA IITAaTUBAX;

75. CynTaH 3J€KTpOCTaTHUECKUH;

76. llITaTUBBI M30JUPYIOIIIHE;

7'7. OneKTpoMarHuT pa300pHbIii;

78. Habop neMOHCTpaIMOHHBIH 10 TeOMETPUIECKOM ONTHKE;

79. Habop neMOHCTpaMOHHbIH 110 BOJIHOBOW ONTHKE;

80. CrieKkTpoCKOoM IBYXTPYOHBIIA;

81. Habop cniekTpabHBIX TPYOOK C HICTOUHHUKOM TTHTaHUS;

82. YcranoBka s u3ydenust pororddexra;

83. Habop nemoHCTpannoHHbIH 1Mo moctostHHoiM [Tnanka;

84. KoMIuteKT HarIsTHBIX TOCOOUH ISl TOCTOSTHHOTO UCTIOIb30BaHUS;

85. Kommuiekt mopTpeToB it opopMIIeHHsS KaOMHETa;

86. KoMIuIeKT 1eMOHCTPAIIMOHHBIX YY€OHBIX TaOIHII.

[IpumepHbIi  MepedeHb JEeMOHCTPAIlMOHHOTO H  JaOOpaTOPHOTO  OOOPYAOBaHHS ~ HOCHT
PEKOMEH/IaTEIIbHBIN XapaKkTep.

3.2 HNudopmanuoHHoe odecneyeHne 00yueHust

OCHOBHbBIE HCTOYHUKH
1. ®u3uka: 06a30BBIA YpPOBEHb: Y4YEOHHMK [UIsi OOpa30BATENBHBIX OPraHU3ALUN, PEATU3YIOUIUX

o0pa3oBaTelbHBIC MMPOTrPaMMBI CpefaHero mpodeccronanpHoro odpaszosanus/ H.C. Ilypseimesa, H.E.
Baxeesckas, [[.A. Mcaes, B.M. Yapyrun. -Mocksa: [Ipocsemenue, 2024. -512 ¢

JlonoJIHUTEIbHbIE HCTOYHUKH .
1. Mskumes, I'. f., ByxoBues, b. b., Corckuii, H. H. / ITox pen. IlapdentseBoit H. A. ®usuxa.
Yueonuk st 10 k. — M.: U3narensctBo «IIpocBemnienney, 2019. — 416¢.
2. Msxumes, I'. f., Byxosues, b. b., Yapyrun, B.M. / Ilox pen. [TapdentseBoit H. A. ®usuka.
Yueonuk st 11 k1. — M.: M3garensctBo «lIpocemenney, 2019. — 399c.
3. Hmutpuea, B. ®. dusuka mns npodeccrii M CHEMUATBHOCTEH TEXHUYECKOTO MPOQHUIIS:
y4eOHUK I 00pa3oBaTENbHBIX YUPEXKIEHUH HA4YaJbHOTO M CpPEJHEro MpodeccrnoHalbHOTO
obpazoBanus / B. ®@. Jlmurpuesa. — 2-e usf., crep. — M.: M3garensckuit neHTp «Akamemusy», 2019.

- 448 c.

WHTepHeT-pecypcesl:

1. www.fcior.edu.ru (PeaepanbHblii IICHTP HHOPMAIIMOHHO-00pa30BaTEILHBIX PECYPCOB).

2. www.dic.academic.ru (Axagemuk. CoBapu U SHIIUKIONCINN).

3. www.booksgid.com (Book3 Gid. DiekTpoHHas OHOIHOTEKA).

4.  www.globalteka.ru (I'mo6anreka. I'mobanbpHas GHOTHMOTEKA HAYYHBIX PECYPCOB).

5. www.window.edu.ru (EauHoe oKHO AOCTyIa K 00pa30BaTeIbHBIM pecypcam).

6. www.st-books.ru (Jlyumiast yaeOHast quteparypa).

7. www.school.edu. ru (Poccuiickuii 00pa3oBaTeNbHBI MOPTAL. JOCTYIIHOCTh, KadecTBO,
3P HEKTUBHOCTD).

8. www.book.ru (OnexTponHas OHOIMOTEYHASI CHCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBatensHbie pecypcbl MHTEepHETA — DU3HMKA).

10. www.school-collection.edu.ru (Exunas xomtekmus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).

11. https//fiz.1september.ru (yueOHo-MeToaMuecKas razera «Dusnka).

12. www.n-t.ru/nl/fz (HobeneBckue gaypeaTsl 10 GU3UKE).

13. www.nuclphys.sinp.msu.ru (Slnepuas ¢pusuka B luTepHeTe).

14. www.college.ru/fizika (ITonrotoBka k EI'D).

15. www.kvant.mccme.ru (Hay4HO-TIOMYIAPHBINA (PU3UKO-MaTeMaTHUSCKUi KypHaT «KBaHTY).

16. www.yos.ru/natural-sciences/html (ecrecTBeHHO-HayUHBIN KypHAT s MojoacKu «IIyTh B
HayKy»).

17. Enunas kosutekius mudpoBbIXx 00pa3oBaTebHBIX pecypcoB. — Pexxum goctyna: http://school-

collection.edu.ru/catalog/pupil/?subject=30 (nara oopamenus: 29.08.2022);

18.

KM-mkona. — Pexxum noctyma: http://www.km-school.ru/(nata o6pamenns: 29.08.2022);
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19. Orkpsitas ¢dusuka. — Pexum JOCTYyTIA: http://www.physics.ru/courses/
op25part2/design/index.htm (mara oopamenus: 29.08.2022);

20. TInmatpopma SKmacc — Pexum nocryma: http://www. yaklass.ru /(mata oOparieHus:
29.08.2022);

21. Poccuiickas »diekTpoHHas Tmmkona — Pexum pgocrtyma: http://www.resh.edu.ru/ (mara
obpamenus: 29.08.2022);

22. dusuka.ru. — Pexum noctyma: http://www.fizika.ru (mara oOpaieHus:
29.08.2022);

23. ®UIIN (BIIP 11 xmacc) — Pexum poctyma: http://www.fipi.ru /(mara oOparmieHus:
29.08.2022);

24. DnexktpoHHBIH yueOHMK — Pexum poctyma: http://www.physbook.ru/(mara obparmienus:
29.08.2022).
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4. KoHTPOJIb U OlleHKA Pe3YJbTATOB 0CBOEHHsI 00111e00pa30BaTe/ILHOM TN CIUNITHHBI

KoHTpoib M oOleHKa pe3yJIbTaTOB OCBOEHUS O001e00pa30BaTeIbHON JUCLUILUIMHEIL
PacKpbIBaIOTCA Yepe3 MUCHUILITMHAPHBIE PEe3YNIbTaThl, HANPaBJICHHbIE Ha ()OPMUPOBAHHUE OOIIMX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepuaia.

Kon n HaumMeHnoBanmne
bopmupyembIx
KOMIIeTeHIIMH

Pasznen/Tema

THI OlleHOYHBIX
MeponpUATHI

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npodecCuOHaTBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

Pazgen 2. Temmr 2.1., 2.2.,
2.3.
Pa3ngen 3.
3.3.
Pazgenr 4. Temwr 4.1., 4.2.,
4.3.
Pazgen 5.
5.3.
Pa3nen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

Temer 3.1., 3.2.,

Temsr 5.1., 5.2,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHaJIN3a 1
WHTEPIIPETAINN
uHpopmanuu, u
UH(pOpMallMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32,124
npodeccuoHanbHOM
JESATSIIEHOCTH

Pazgenr 2. Temwr 2.1., 2.2.,
2.3.

Pazgenr 3. Temwr 3.1., 3.2.,
3.3.

Pazgen 4. Temwr 4.1., 4.2.,
4.3.

Pazgenr 5. Temwr 5.1., 5.2.,
5.3.

Pazgen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 03. ITnanuposats u
pean30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE pa3BUTHE,
PEINPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanpHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
IIPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbBIX
AKHU3HEHHBIX CUTYaLUsAX

Pa3znen 1. Tema 1.1.

Pazgen 3. Temwmr 3.1., 3.2.,
3.3.

Pazgen 4. Temwr 4.1., 4.2.,
4.3.

Paznen 8. Tema 8.1

OK 04. 5ddextuHO
B3aUMO/ICUCTBOBATh U
paboTath B KOJUIEKTHUBE U
KOMaH/1e

Paznen 2. Temnr 2.1., 2.2.,
2.3.

Pazgenr 3. Temmr 3.1., 3.2.,
3.3.

Pazgen 4. Temn1 4.1.,4.2., 4.3
Pazgen 5. Temmr 5.1., 5.2.,
5.3.

Paznen 6 Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7,3

YCTHBIH OIIPOC;
(bpOoHTAIBHBIN
OTIpoc;
Ha0JII0/IeHue
3a BBIIIOJTHEHUEM
71a00PaTOPHBIX
pabor;
MIPaKTUYECKUE
paboThI
(peuienue
KaueCTBEHHBIX
U PaCYETHBIX
3a/1a4);
TECTUPOBAHUE;
peLICHUE Kenc-
3ajady;
HAOII0/ICHUE U
OLIEHKa
IIOATOTOBKH
JIEJIOBOW HUIPBI;
BBITIOJTHEHUE
3alaHu I
IIPOMEKYTOUHON
aTTecTaluu
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OK 05. Ocy1iecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTE!
COIIMAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

Pazpmen 1.

Pasnen 2. Temsr 2.1., 2.2,
2.3.

Pazgenr 3. Temwr 3.1., 3.2.,
3.3.

Pazgem 4. Temre1 4.1.,4.2., 4.3
Pasgen 5. Temwr 5.1., 5.2.,
5.3.

Pasnen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8. Tema 8.1

OK 07. ConelicTBOBaThL
COXPaHEHHUIO OKpYKaroliei
cpenpl,
pecypcocOepereHuIo,
MIPUMEHSATH 3HAHU 00
M3MECHCHUH KJIMMAaTa,
MPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
elicTBOBAaThH B
YPE3BBIYAIHBIX CUTYAIUIX

Pazgen 2. Temmr 2.1., 2.2.,
2.3.

Pazgen 3. Temmr 3.1., 3.2.,
3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temwr 5.1., 5.2.,
5.3.

Pazgen 7. Temnr 7.1, 7.2
Pa3nen 8. Tema 8.1

[IK 1.3. IIpoBoauTh
IIPUTOTOBJICHHE U TIOATOTOBKY K
peannzanuu nonypadpukaToB
1151 OJTI0/1, KYJIMHAPHBIX U3/1ETUN
CJIOKHOTO aCCOPTHMEHTA.

Paznmen 1.

Pasnen 2. Temsr 2.1., 2.2,
2.3.

Pazgenr 3. Temwr 3.1., 3.2.,
3.3.

Pazgen 4. Temnr 4.1.,4.2., 4.3
Pazgenr 5. Temwr 5.1., 5.2.,
5.3.

Paznen 6. Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7.3
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