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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCIHUILINHBI «®U3UKA»
1.1. MecTo IuCHUILUIMHBI B CTPYKTYpe oOpa3oBarenbHoil nporpammbl CI1O:

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « DU3UKa» SBIsIETCS 00s13aTEIbLHOM YaCThIO
o0mieo0pa3oBaTeIpHOro UKIIA 00pa3oBaTenbHOM mporpaMmMel B cooTBeTcTBHE ¢ PI'OC CIIO 1o
npodeccuu 26.01.01 Cynoctpoutenb-cyJOPEMOHTHUK METAININYECKUX CYJIOB.

1.2. Heau 1 niiaHupyemMblie pe3yabTAThl 0CBOCHUS IUCIHUIIINHBI:

1.2.1. Hesu AMCHMIJINHDI:

ConeprkaHue mporpaMMbl 0011e00pa3oBaTeIbHON TUCIUILTMHB PU3KKa HAPaBJICHO HA

AOCTHXKCHUC CIICAYIOIINX IeIeH:

o (bOpMI/IpOBaHI/Ie y o6yqalonmxc51 YBCPCHHOCTHU B LICHHOCTU O6pa3OBaHI/I${,3Ha‘lI/IMOCTI/I
(I)I/I3I/I‘-ICCKI/IX 3HAHUM JJI1 COBpPCMECHHOT'O KBaJ'II/I(I)I/II_[I/IpOBaHHOPOCHCHI/IaHI/ICTa IIpU OCYHICCTBJICHHUHU €TO

poeCCUOHAIBHON JEATETHHOCTH;
® (QopmHpOBaHUE eCTECTBEHHO-HAYYHOH IPaAMOTHOCTH;

® OBJaJICHHE CICU(PUIECKON CUCTEMOI (HHU3UUECKUX TTOHATHI, TEPMUHOIOTHEN 1

CHMBOJIHKOM;
® OCBOEHUE OCHOBHBIX (DM3MUECKHUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEHH;

® OBJIAICHUEC OCHOBHBIMHM METOJaMU HAy4YHOT'O IMO3HAHUA NPUPOAbl, UCIIOJIB3YECMBIMU B

¢u3uke (Haby0IeHUE, ONTMCaHUE, U3MEPEHUE, BBIABUKEHHUE THIIOTE3, IPOBEACHHUE IKCIIEPUMEHTA);

® OBJIAICHUC YMCHUIMHU O6pa6aTbIBaTI> JAaHHBIC OKCIICPUMCHTA, 06’[>$ICH$ITBHOJ'Iy‘IeHHBIe
PE3YJIbTAaThl, YCTAHABJIIMBATb 3aBUCUMOCTHU MCIKIAY (I)I/I3I/I‘{eCKI/IMI/I BCIIMYMHAMH B Ha6J'IIO,Z[aCMOM

SIBJICHUH, JIEJIATh BBIBOJIBI;
® (dopMupoBaHHE YMEHHS pemiaTh GU3NYeCKre 3aJaul pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUXCIIOCOOHOCTEH B
nporiecce NpUoOPETEHHS 3HAHUH € UCTIOIb30BaHUEM PA3IMYHBIX HCTOYHUKOB MH(POPMAIIUH U
COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTH; yMeHul (popMyIupoBaTh 1 000CHOBHIBATh
COOCTBEHHYIO TIO3HIIMIO TI0 OTHOMICHUIOK (PU3NYECKON HH(OPMAIIHH, TIOITy4aeMON U3 pa3HbIX

HUCTOYHHKOB,

® BOCMHTaHUE YyBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOEHHSI 00I€00PA30BATE]BLHOH TUCHUILUIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme komneteHiuu (nanee — OK) u npodeccunonanpubie komneTeHuu (nanee — [1K) ®I'OC
CIIO B cooTHECEHHH C TMUYHOCTHBIMH, METAMIPEIMETHBIMU U TIPEIMETHBIMU PE3yJIbTaTaMH O0YICHHUS

6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npeacTaBieHbl B TA0IHIIE:



Kona
¥ HaHMeHOBaHHe
(popmupyembIx
KOMIIeTeHI[H i

IInanupyemble pe3ybTaTbl OCBOCHHS NIPOrPAMMBI N0 JMCHUIIIHHE

Oo0mue

JAucnunianHapHbie

OK 01. Beibupats
CIOCOOBI pELICHUS
3a1a4
po(hecCHOHATBLHOM
JeSITeTbHOCTH
PUMEHUTEIBHO

K Pa3JIUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yNIbTATHI JOJKHBI OTPAXKATH B YACTH
TPYJOBOT'O BOCIIMTAHHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEepPCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOM JICATEIbHOCTH
TEXHOJIOTHUECKOMN

U COIMAIBHON HAMPaBIECHHOCTH, CIIOCOOHOCTh
UHUIMHPOBATh, IJIAHUPOBATh M CAMOCTOSTEIIHBHO
BBITIOJTHSATH TAKYIO JIEATSIIHBHOCTH;

- HHTEpeC K pa3Iu4HbIM cdepaM mpodheccunoHanbHOMI
JEATEIbHOCTH,

- TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO

1 caM000pa30BaHUIO HA MPOTSHKEHUN BCEH )KU3HMU;
MeTanpeaMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnajieHre YHUBEPCATbHBIMU YUYCOHBIMU
[MO3HABATCIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTHYECKHE ICHCTBHS:

CaMOCTOSITEIIEHO (POPMYIIUPOBATEH U aKTYaJTU3UPOBATh
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATH CYIIECTBCHHBIA IPU3HAK WJIH OCHOBAHUS
JUTSL CpaBHEHWSI, KJIacCU(UKALIUU U 0000IICHHUS,
OTIPEICIIATH 1SN ACSITeILHOCTH, 3a7aBaTh ITapaMeTPhl U
KPUTEPHH

WX JIOCTHXKCHUS; BBISBIISTh 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS

B PaCCMaTPUBACMBIX SBJICHHSIX

0) 0a30BbBIC UCCIICIOBATEILCKUE ICHCTBUS:

- BJIAJICTh HABBIKAMHU yUEOHO-UCCIICIOBATEILCKON
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH pPa3pelieHus

I1P6 1. CpopmupoBaHHOCTB NPEACTABIECHUN O POJIU

1 MecTe (PU3UKU U aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTHUHE
MHpa, 0 CHCTEMOOOpa3yromei posi HU3HKU

B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJIe POCCUICKUX U 3apyOekHBIX YUEHbIX-
(hU3HUKOB B pa3BUTHE HAYKH; TOHUMaHUE (PU3NYECKOU CYIIHOCTH
HaOJII01aeMBIX SIBIICHU MUKPOMHUPA, MAKPOMHPA U METaMHpa;
IIOHUMaHUE POJIM ACTPOHOMUU

B [IPaKTUYECKOH JESITEITbHOCTU YEJIOBEKa U JJalbHEeHIIeM HayqHO-
TEXHUYECKOM Pa3BUTHH, POJIU HUBUKU

B (popMHUpOBaHUYU KPYTo30pa ¥ PyHKIIMOHATHHOM IPaMOTHOCTH
YeJI0OBEKa I PEIIEHUS IPAKTUUECKUX 3aay;

I1P6 2. CpopMHpPOBaHHOCTh YMEHHI pacro3HaBaTh GU3NUECKUE
SIBJICHHSI (TIPOTIECCHI) U OOBACHSITH

UX Ha OCHOBE U3YYEHHBIX 3aKOHOB, PABHOMEPHOE

1 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM>KEHNE, CBOOOIHOE
NaJicCHUE TeJ, ABMKEHHE 110 OKPY’KHOCTH, MHEPLIUS,
B3aMMO/ICIICTBHE Te, KojebaTenbHOe ABHKEHNE, PE30HAHC,
BOJIHOBOE JIBHXKeHHUe; i dy3usi, OpOyHOBCKOE IBUKECHHUE,
CTPOEHHE KUAKOCTEN U TBEPIBIX TeJl, K3MEHEHHE 00beMa Tel MPU
HarpeBaHuM (OXJIaXJICHHUH), TEIUIOBOE PaBHOBECHE, UCTIAPEHUE,
KOH/JIEHCALWs, IIJIaBJICHUE, KPUCTAIUIN3ALUs, KUIIEHUE, BIIAYKHOCTh
BO3J/lyXa, CBSI3b CpEJHEN KUHETUYECKOU SHEPTUH TEIJIOBOTO
JBUKEHHSI MOJIEKYJI C a0COJIIOTHOM TeMIiepaTypoi, MOBbIIIEHNE
JaBJICHUs ra3a IpU €ro HarpeBaHUuU

B 3aKpBITOM COCY/JI€, CBSA3b MEXY IapaMeTpaMu COCTOSIHUS ras3a B
M30IpoLECccax; MEKTPU3aLUA TN, B3aUMOJEICTBYE 3aps/10B,
HarpeBaHue MIPOBOJHUKA C TOKOM, B3aUMOJIECTBUE MarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKLUS, 1EWCTBUE MAarHUTHOTO MOJIs Ha




npobiem;

- BBISIBIISATH IPUYUHHO-CJICJICTBEHHBIC CBSI3H U
aKTyaJIM3UpPOBATh 3a71a4uy, BBIIBUTATh TUIIOTE3Y €€
pElICHNs, HAaXOAUTh apTyMEHTHI JIJIS JIOKa3aTeIhCTBA
CBOMX YTBEPXKIICHH, 3a71aBaTh TapaMEeTPhl U KPUTCPUHU
pelICHUS;

- aHAJIN3UPOBATH MOYYCHHBIC B XOJIC PEIICHUS 3a1a4H
PE3yJIbTAThI, KPUTHYECKH OI[CHUBATh UX JJOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCHUTH 3HAHUS B TTO3HABATCIIBHYIO U
MPAKTHUYECKYIO YaCTU KU3HEACSITETbHOCTH;

- YMETh HHTETPUPOBATH 3HAHWSI U3 PA3HBIX MTPEIMETHBIX
obacrei;

- BBIJIBUTATh HOBBIC HJICH, TTPEIIaraTh OPUTHHAILHBIC
MOAXO/IbI U PEIICHUS;

- TPOSIBIIATH CIOCOOHOCTH MX UCTIOJIh30BAHUS B
MO3HABATEIBHOM U COIUAILHOW MPAKTUKE

IIPOBOJHUK C TOKOM
U ABWOKYIIMICA 3apsi, 3J€KTPOMarHuTHbIE KojaeOaHus

Y BOJIHBI, IPSIMOJIMHEMHOE PacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npesoMIIeHUE, HHTephEpeHIHs, Tu(paKus

Y TIOJISIpU3AIIHsl CBETa, JUCTIEPCUs CBETa; POTOINEKTPHUECKUN

a3 dexT, CBETOBOE /IaBJICHNE, BOSHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs
PaaloOaKTUBHOCTD;

I1P6 3. BrnageHue ocHOBOMOMAraroIUMH (PU3HUECKUMHU
MOHATUSIMH U BETMYMHAMU, XapaKTEPU3YIOIUMHU PU3NYECKUE
IIPOLIECCHI (CBA3AHHBIMHU C MEXaHUUYECKUM JBUKCHHUEM,
B3aMMO/JICHICTBUEM TE€JI, MEXaHUUECKUMHU KOJIeOaHUsIMU U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEIUIOBBIMU MPOLIECCAMU; AIEKTPUUECKUM M MarHUTHBIM TOJISIMH,
AJIEKTPUUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMU KOJICOAHUSAMU U
BOJIHAMHU; ONITUYECKUMH SIBJICHUSIMHU; KBAaHTOBBIMHU SIBJICHUSIMH,
CTPOEHHEM aTOMa M aTOMHOTO /Ipa, paAMOaKTUBHOCTHIO);
BJIaJICHUE OCHOBOIIOJIATAIOIINMH ACTPOHOMUYECKUMH MTOHATUSMM,
MO3BOJIAIOIIMMHU XapaKT€PU30BaTh IPOLIECCHI, IPOUCXOIALINE HA
3BE3/1aX, B 3BE3HBIX CUCTEMAX,

B MEXXTaJlaKTUUECKOH cpelie; IBUKeHne HEOECHBIX Tell,
SBOJTIONHIO 3Be311 U BeceneHHoi;

I1P6 4. Bnagenue 3aKkOHOMEPHOCTSIMH, 3aKOHAMHU

Y TeOpUsMH (3aKOH BceMupHOTO Tsrotenus, 1, I1 u 11l 3akoHsI
HproTOHA, 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTHH, 3aKOH
COXpaHEHUs UMITYJIbCa, IPUHLIMI CYIIEPIO3ULIUN CUJI, IPUHIINIL
PaBHONPABHOCTH MHEPLMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYH0 TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbIE 3aKOHBI,
NIEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, 3akoH Oma 11l ydyacTka
nenu, 3akoH OMa JyIs IOJIHOM JIEKTPUUECKOH LIETIH, 3aKOH
Jxoyis - JIeHiia, 3aKOH 3JIEKTPOMarHMTHOM UHIYKIMHU, 3aKOH
COXPAHEHHUs YHEPTUH, 3aKOH MPSMOJIMHENHOTO PacCIpOCTPaHEHUS
CBETA, 3aKOH OTPa>XCHMSI CBETA, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH




COXpaHEHUs SHEPTHUH, 3aKOH COXPaHEHUsI UMITYJIbCa, 3aKOH
COXPAHEHUS AIEKTPUUECKOTO 3aps/a, 3aKOH COXPAaHEHUS
MaccoBOI0 YHcIia, MOCTyIaThl bopa, 3aKoH palnoaKTUBHOTO
pacnazia); yBepeHHOE UCII0JIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e GU3NYECKUX SBICHUN U
MIPOLIECCOB;

[1P6 6. Bnagenne 0CHOBHBIMHM METO/IaMU HAyYHOTO TMO3HAHUS,
HCIOJIb3YEMBIMU B (PU3HKE: IPOBOAUTH IPSIMbIE M KOCBEHHbIE
n3MepeHus: GU3NYECKUX BETUYHH, BEIOUpas ONTUMANbHBIN c10c00
M3MEPEHUS U UCTIONb3YsI U3BECTHBIE METOIbI OLICHKH
MOTPEIIHOCTEW U3MEPEHUH, TPOBOAUTH UCCIIEI0BAHUE
3aBHCUMOCTEH (PU3MUYECKHUX BEINIHH

C UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHI, O0BSACHAThH MOTYyUYCHHbBIC
pe3yJIbTaThl, UCHOJB3YS GU3NYECKUE TEOPUH, 3aKOHBI U MTOHSTHS,
Y JeTIaTh BBIBOJIBI; COOMIONATH MpaBuiIa 0€30MacHOTO TpyAa Mpu
MPOBEICHUH UCCIEIOBAHUI

B PaMKax y4eOHOI0 3KCIIEpUMEHTa U yu4eOHO-UCCIIEeI0BATENbCKOM
NEeSTeNIbHOCTH € UCTIOJIB30BaHUEM LIU(PPOBBIX U3MEPUTEIBHBIX
YCTPOMCTB U 1abopaTopHOro 000py10BaHUs; CHOPMUPOBAHHOCTh
MPECTaBICHUI

0 METOJaX MOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUI;

[1P6 7. ChopmMHupoBaHHOCTh YMEHHUS PEIIaTh PACUETHBIE 3a]ja4l C
SIBHO 3a/IaHHON (PM3UUECKON MOJIENbI0, UCTIONb3Ys (PU3NUECKHE
3aKOHBI U MIPUHIIMIIBI; HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4U
BBIOMPATh (PUINYECKYIO MOJIEINb, BBIICTATH PU3NIECKIE
BEJIMYUHBI U (POPMYJIIBI, HEOOXOIUMBIS

JUTs €€ pelIeHus1, IPOBOJUTh PACU€Thl U OLICHUBATh PEAIbHOCTh
MIOJIy4€HHOT'0 3HaU€HUs (PU3MUECKON BEIIUYNHBI; PEelIaTh
KaueCTBEHHBIE 3a/1a4, BHICTPAUBAs JTOTUYECKU
HEMPOTUBOPEUHBYIO LIETIOUKY PacCyKICHUN

C OIIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

1 HU3UIECKUE SIBICHUS

OK 02. Ucnionb30Barth
COBPEMEHHBIC CPEJICTBA

JIM4HOCTHEIC PE3YJIbTATHI JOJIKHBI OTPAXKaThb B 4aCTU
IECHHOCTH HAYYHOT'O ITO3HAHMUS:

I1P6 5. YMeHue yuyuThIBaTh IPaHUIIBI IPUMEHEHUS H3YUYSHHBIX
(¢u3nUecKuX Mojiesiel: MaTepralibHasi TOUKa, MHEepLHalbHas




MIOMCKa, aHaJIM3a
¥ MHTEPIIPETAIIH
uHbOopMaIuu

1 nHOOPMAITMOHHBIE
TEXHOJIOTUH

JUTSL BBITIOJTHEHUS 33144
npodeccroHanbHON
JeSITeTbHOCTH

- chopMHPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH ¥ OOIIECTBEHHOW MPAaKTUKU, OCHOBAHHOTO Ha
JTUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MTOJIUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U YNTATEIHCKOM
KYJIbTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXKLY
JIFOIBMU ¥ TTIO3HAHUS MUPA;

MeTtanpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBRJiajicHUEe YHUBEPCATbHBIMH YUCOHBIMH
[M03HABATENILHBIMU JCHCTBUSIMH:

B) pabota ¢ nHpopmaImei:

- BJIAJICTh HABBIKAMH TTOJTy9ICHUS HHPOPMAIIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYIICCTBIISATH TIOUCK, aHAIA3, CHCTEMATU3AIUIO U
HUHTEPIpETAIHIO HHPOPMAIIMU PA3TUYHBIX BUIOB U (HOpM
MIPEICTABIICHHS,;

- HCTIOJIB30BATh CpeICTBAa MH(POPMAITMOHHBIX

Y KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPraHU3allMOHHBIX
3a/1a4 ¢ COOI0IEHUEM TPEOOBaHUI SPTOHOMHUKH,
TEXHHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEpEKEHUS,
MIPABOBBIX M ATHYECCKUX HOPM, HOPM HH()OPMAITMOHHON
0e30IMacCHOCTH

CHUCTEMa OTCUETA, UJCAIbHBIN I'a3; MOAEIN CTPOCHMS ra30B,
KUJKOCTEN U TBEPABIX TEJI, TOUCYHBIN dJIEKTPUIECKUAN 3aps,
sJIepHasl MOZIETb aTOMa, HYKJIOHHAsi MOJI€SIb ATOMHOTO ]Ipa Ipu
petieHnu GU3HYECKUX 3a7a4;

I1P6 9. ChpopmMHupOBaHHOCTH COOCTBEHHOM MO3UIIUH

10 OTHOLIEHHIO K (U3NUYECKOil HH(pOpMaLiK, oTydyaeMoil U3
pa3HbIX HCTOYHUKOB, YMEHHH NCII0Ib30BATh LIU(PPOBHIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALUU U
NpeJCTaBICHNUS yueOHOM U HayYHO-TIOMYJIsIpHON MH(OpMaIuy;
pa3BUTHE YMEHUN KPUTHYECKOTO aHAJIN3a MOTy4aeMOoin
uHpopMaun

OK 03. IlmanupoBaTh

U peajn30BbIBAThH
cOoOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE
pa3BuUTHE,
PEANPUHIUMATEIECKY IO
JCSITETIbHOCTD

B PO eCCHOHATHHOU

JIMYHOCTHEBIE PE3YIbTAaThl AOJIKHEI OTPAXaTh B YaCTH
I[yXOBHO-HpaBCTBeHHOI‘O BOCIIUTAHUS:

- CIIOCOOHOCTH OLCHUBATb CUTyallUlO U IIPUHUMATD
OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPAIILHO-
HPaBCTBCHHBIC HOPMBbI

M LICHHOCTH;

-0OCO3HAaHUEC JIMYHOI'O BKJIaJ B IIOCTPOCHUEC YCTOIZHHBOFO
Oymymiero;

MCTaHpe,I[MeTHBIC PE3YIBTATHI AOJIXKHBI OTpaKaTh:

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TO3UITUU

110 OTHOILEHHIO K (pu3mueckoil HHPOPMAaLIUH, TOTydyaeMOi 3
pa3HBIX NCTOYHUKOB, YMEHHI UCTIOIH30BATh IH(PPOBHIE
TEXHOJIOTHH JUIs IOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALUHU U
MPEJICTaBICHHS Y4eOHOM U HAYYHO-TIOMYJISIpPHON HH(pOpMaIuy;
pa3BUTHE YMEHUI KPUTHYECKOTO aHAIN3a MOTy4aeMOi
nHpopmaruu




cdepe, UCTIOTB30BAThH
3HaHMA 10 NPABOBOM

U GUHAHCOBOI
IPaMOTHOCTH

B Pa3INYHBIX
KU3HEHHBIX CHTYaIHsX

OBnajieHne yHUBEPCAIbHBIMH PETYJISATUBHBIMU
JIEUCTBUSIMU

a) caMOOpraHU3aIIHs:

- CAMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIbHYIO
JeSITeNIbHOCTb, BBISIBISATH MPOOIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNnbHON NeATEeTbHOCTH

Y KU3HEHHBIX CUTYaIIHSIX;

- CaMOCTOSITEIHbHO COCTABIATH MJIAH PEUIeHUs MPOOIeMbI
C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>XHOCTEH U MPEANIOYTEHNN;

0) CaMOKOHTPOJIb!

UCTIOJIB30BaTh MPUEMBbI peICKCUH ISl OLEHKU
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD
pELICHHS IO X CHUKEHHUIO

OK 04. O¢pdexrtuBno
B3alMOJIEMCTBOBATE
U paboTathb
B KOJIJICKTUBE
1 KOMaH/e

JIM4HOCTHBIE Pe3yJIbTAThI JOKHBI OTPAXKATh B YACTU
[IEHHOCTH HAyYHOT'O MTO3HAHMS:

-OBIIaJICBaHNE HABBIKAMHU yUeOHO-UCCIIEIOBATEILCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
MeramnpeameTHbIe pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnanieHre yHUBEPCATHbHBIMA KOMMYHHUKATHBHBIMU
JEUCTBUSIMU

0) COBMECTHasl IeATEIbHOCTb:

- IOHUMATh U UCTIOIB30BATH MPEUMYIIIECTBA KOMAHIHOMN
Y WHJUBUTyIbHOU PaOOTHI;

- BBIOUPATh TEMATHKY U METOJII COBMECTHBIX JICHCTBUI
C YYETOM OOITUX MHTEPECOB U BOZMOXKHOCTEH Ka)0T0
YJjIeHa KOJIJIEKTHBA;

- MPUHUMATH [IEJIM COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATH U KOOPJAMHUPOBATH JEHCTBHUS 110 €€
JOCTHDKCHHIO: COCTABJIATH TUTAH JICUCTBHH, paclipeeiiaTh
POJIH C YYETOM MHEHHI Y9aCTHUKOB, O0CYKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

I1P6 10. OBnageHne ymMeHUsAMHU paboOTaTh B IpyIIIe

C BBINIOJIHEHNEM PA3JINYHBIX COIMATIBHBIX POJICH, IIIAHUPOBAThH
paboTy rpynmsl, paloHAIBLHO PACIPEALIIATH AEATEILHOCTD B
HECTaHJaPTHBIX CUTYAIUAX, aIeKBaTHO OIICHUBATH BKJIA]
KaX/10TO U3 YYaCTHUKOB I'PYIIIIBI

B PEIICHHE pacCMaTPUBAEMON POOIIEMBI




-OLIEHUBATh Ka4€CTBO CBOETO BKJIA/A U KaXA0I0
y4acTHUKA KOMaH/bl B OOIIMI pe3ybTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

OBnaseHne yHUBEPCAIbHBIMU PETYISATUBHBIMU
NENUCTBUSIMU:

T') IPUHSITHE ce0sl U IPYTHX JIFOJIEH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX JIOACH NpU
aHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH

OK 05. OcymiecTBasaTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITHIO Ha
rOCyapCTBEHHOM
sa3e1ke Poccuiickoit
denepalunm C y4eTOM
oco0eHHOCTEH
COLIMAJILHOT'O U
KyJIbTYPHOTO
KOHTEKCTA

JIM4HOCTHBIE PE3yJIbTATHI JOKHBI OTPAXKATh B YACTH
JCTETUYECKOr0 BOCIIUTAHUS

- 3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAs 3CTETUKY
ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpyna

M OOIIECTBEHHBIX OTHOILICHHUH;

B O6J13.CTI/I HanI/IOTI/I‘-IGCKOFO BOCIIMTAHUS HpOSIBJISITLZ
-IIECHHOCTHOE OTHOIIIEHNE K TOCY/IapCTBEHHBIM CUMBOJIaM,
I/ICTOPI/I‘-ICCKOMy n HpI/IpOIlHOMy HaCJICIUIO, TIaMATHHUKAaM,
TpaauuusM HapoaoB Poccun, noctmxkennsm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIIOTHUAX U TPYAE;
MeranpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBH&I{CHI/IC yHI/IBepcaJIBHLIMI/I KOMMYHI/IKaTI/IBHLIMI/I
NEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(pepax KU3HU;
- pa313epHyTo M JIOTUYHO H3JjiaraTb CBOKO TO‘IKy 3peHI/I$I

C MCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

I1P6 1. ChpopMHUPOBaHHOCTH MPEICTABICHUH O POJIH

1 MecTe (PU3UKU U aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTUHE
MHDPa, 0 cUcTeMOooOpasyrolei ponu Gu3nKu

B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHbIX
TEXHOJIOT i, O BKJIale POCCUNCKUX U 3apyOEKHBIX YUCHBIX-
(U3MKOB B pa3BUTHE HAyKH; TIOHUMaHUE (PU3NUECKON CYIIHOCTH
Ha0JI01aeMBIX SIBIICHUI MUKPOMHUPA, MAKPOMHpPA U MEraMHpa;
ITOHMMAHHE POJIU ACTPOHOMUHU

B IIPAKTUYECKOM AEATEIbHOCTU YEJI0BEKA U JalbHEUILIEM HAYYHO-
TEXHUYECKOM Pa3BUTHH, POJIN HUUKU

B (hOpMUPOBAHUU KPYTro30pa U (PyHKIIMOHAIBHOM IPaMOTHOCTH
YeJI0OBEKA I PEIIECHUS IPAKTUYECKUX 3a1a4

OK 07. CopneiicTBOBaTh
COXPaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KINMara,
MIPUHIIUTIBI

JImuHOCTHEIE PE3YJIbTATHI JOJIKHBI OTPAKaTh B 4aCTU
3KOJIOTUYECKOTO BOCIIUTAHHUS:

- c(pOpMHUPOBAHHOCTDH IKOJIOTMUYECKOM KYJIbTYpHI,
NOHUMAaHUE BIUSHUS COLUATBbHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSHUE PUPOIHON U COLMAITBHOMN
Cpelibl, OCO3HAaHUE TTI00aJIBbHOTO XapaKTepa
IKOJIOTHYECKUX MPOOIIEM;

I1P6 8. ChopMHUpPOBaHHOCTH YMEHHS IPUMEHSTH MTOTyYCHHbIE
3HaHU JUIsl OOBSICHEHUS YCIOBUH NPOTEKaHUs (pU3MUECKUX
SIBIICHHI B TIPUPOJIE U JUTSI IPUHATHUS MPAKTHUECKUX PEIICHUN B
MOBCETHEBHOM JKU3HU [ oOecnieueHus: 0€30MacHOCTH NPU
00palieHny ¢ OBITOBBIMH NMPHOOPAMH U TEXHHYECKUMHU
YCTPOHCTBAMHU, COXPAHEHUS 370POBbsl U COOIIOAEHUS HOPM
HKOJIOTHYECKOTO MOBENICHNSI B OKPY)KAIOLIEH cpefie; MOHNMAaHUE




OepexIINBOTrO - IUITAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B He00XOIUMOCTH TPUMEHEHHUS JOCTHKEHUH (PU3UKU U TEXHOJIOTUI
MPOU3BOJICTBA, OKpYKaIOIlIEeH Cpe/ie Ha OCHOBE 3HAHUSA LIEJIECH JUISL pAalMOHAJILHOTO IPUPOIONOIB30BaHUS

s dexTruBHO YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

JIIEUCTBOBATH AKTUBHOE HEMPUATUE JECUCTBUMN, IPUHOCAIINX BPE

B UpE3BbIYAITHBIX OKpY’Karolleu cpeae

CUTYaLHSIX

TIK 1.1

IIK 3.3

1K 4.1




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUITIINHBI

2.1 O0beM QMCHUIJIMHBI M BUIbI Y4eOHOH padoThl

Bun yueOHoii padoTsl O0bem B
yacax

O0beM 00pa3oBaTeJIbHON MPOrpaMMBbl AU CHUTITTHHBI 185

OcHOBHOe coepkaHue 173

B T.4.

TEOPETUUECKUE 3aHITUS 139

MIPAKTUYECKUE 3aHATHS 34

IIpomexyTounas aTrecTanms (3K3aMeH) 6

Koncynabranus 6
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2.2. TemaTH4eCKHUil IVIaH U COAEPKAHHUE NUCUHUIIMHBI «DU3HKa)»

HaumenoBanme Conep:kanue y4ye0HOro MaTepuasia (OCHOBHOE M NPO(eCcCHOHATILHO OPUEHTHUPOBAHHOE), O0bem | DopMupyemMblie
pa3aesioB H TeM JJadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY.JIb 4YacoB | KOMIETEeHIHH
1 2 3 4
Paznen 1. ®u3uka U MeTOAbI HAYYHOTO MO3HAHUS 4
Tema 1.1 Copaeprxanue y4yeOHOro marepuaJjia 4 OK 03
Beenenne dwusuka - HayKa o pupoje. HaydHbie METOIbI MO3HAHUS OKPYIKAIOMIEro MUpa. POk SKCIIepuMeHTa U OK 05
TEOPHUU B MpoIlecce MO3HAHUS MPUPObL. DKCIEpUMEHT B Pu3uke. MoaenupoBaHue pU3NIECKUX SBICHHIMA
u mipotieccoB. Hayunsie runote3sl. usndeckre 3aK0HbI U TeOpur. [ paHUIlbl TPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpunHImn coorBeTcTBUs. Ponb 1 MecTo ¢usnku B GopMHpOBAHUN COBPEMEHHON
Hay4YHOW KapTHHBI MUPa, B IPAKTUYECKOMN AESTEIBHOCTH JIOAEH
Pa3nea 2. Mexanuka 36
Tema 2.1 Conep:kaHue y4eOHOT0 MaTepuaJjia 18
Kunemaruka Mexanuueckoe asmxeHue. OTHOCUTEILHOCTL MEXAHUUECKOro ABMKeHud. CucTeMa OTcueTa.
Tpaekropus. [lepemenienue, CKOpocTh (CpeHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaibHON TOYKU, UX MPOEKIIMHU HA OCU CUCTEMBbI KoOpAuHAT. CI0KEeHUE NePEMELICHUN U CI0XKEHUE
cKkopocTteil. PaBHOMEpHOE 1 paBHOYCKOpPEHHOE NIPSIMOJIMHEHHOE JABMKeHUE. [ paduKku 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUs, IyTH U TIEpEMEIICHUS MaTePHaIbHOU TOUKH OT BpeMeHu. CBOOOIHOE OK 01
najzieHue. Y ckopenue cBoboaHoro majaenus. KpuBonuneiinoe nemkenue. JBmxkeHne MmaTeprualbHON OK 02
TOYKH IO OKPY>KHOCTHU € MTOCTOSIHHOM 110 MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTb, TMHEHHAs CKOPOCTb. OK 04
Ilepuon n yactora obpamienus. [leHTpocTpeMuTeTpHOE YCKOPEHHE OK 05
IIpakTHYecKHe 3aHATHA 4 OK 07
Nel M3mepenue yCkOpeHHsl 1 MTHOBEHHOW CKOPOCTH IPU PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOU MK 1.1
CKOPOCTBIO, pAaBHOU HYIIIO. IIK 3.3
Ne 2 M3yueHue JBUKEHHUS TeJla IO OKPY>KHOCTH TIK 4.1
Tema 2.2 Conep:xanue yueOHOro MaTepuajia 4
JnHamuka [Ipunun otHocutensHOCTH ['anunes. [lepsoiii 3akoH Herotona. lHepunanbablie cuctemsl otcuyeTa. Macca

tena. Cuna. [lpuamun cymepmosunmu cwi. Bropoit 3akon HberoToHa st MaTepuasibHOW TOYKH B
uHepuuanbHoi cucreme orcuera (MCO). Tperuit 3akoH HeloToHa Ui MaTepuaabHBIX TOUYEK. 3aKOH
BcemupHOro Tsarorenus. Cuna Tsokectu. [lepBas kocmuueckasi ckopocts. Cuina ynpyroctu. 3akoH ['yka.
Bec tena. Tpenue. Buabl Tpenus (mokos, ckoibxkenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIbXKEHUs M criia TpeHus nokosi. Koaddumment tpenns. Cuna CONpOTUBIICHUS TPU JIBIKCHUHI
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TCJ1a B XUAKOCTU HJIN rasc. HOCTYHaTCJIBHOG N BpalllaTCIIbHOC IBUIKCHUC a6COHIOTHO TBCPAOTO TCJIA.
MOMEHT CuJIbl OTHOCHUTENIBHO OcH BpatieHus. [linevo cuibl. YcnoBust paBHoBecus TBepaoro tena B MCO

IIpakTnyeckue 3aHsaTus

[TpakTudeckue pabOTHI:

Ne 3 Mzydenne nBrkeHust Opycka 1o HaKJIOHHOU TJIOCKOCTH O] ACUCTBUEM HECKOJIBKHUX CHIL.

Ne 4 HccnenoBanue 3aBUCMIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT UX
nedopmaruu.

No 5 VccnenoBanue ycioBHil paBHOBECHS TBEPIOIO TejIa, UMEIOLIET0 OCh BPAIICHUS

Tema 2.3
3aKOHEBI
COXPaHEHUS B
MEXaHUKE

Conep:kanue y4eOHOT0 MaTepuaJjia

Mexanunueckast pabota 1 MOITHOCTh. Kunetnueckas sueprus. [lorennuanbHast sHeprus. 3aKoH
COXPaHEHMs MEXaHU4ECKOM sHeprun. PaboTa Cuilbl TSXecTu U cuilbl ynpyrocTu. IIpumeHeHne 3akoHOB
coxpaHeHus. Mcronp30BaHNE 3aKOHOB MEXaHUKHU JJIs1 O0ObSACHEHHS JBU)KEHUSI HEOSCHBIX Tel U JUIS
Pa3BUTHSA KOCMUYECKUX HUCCIIEIOBAHUM, IPAHULBI MPUMEHUMOCTH KIACCHYECKOM MeXaHUKHU. MMmimynsc
MaTepuaIbHON TOUKH (TeJa), CHCTEMBI MaTEPUATIBLHBIX TOYEK. VIMIyIbC CUIIBI 1 N3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHeHHs MIyJbca. PeakTiBHOE 1BHkKeHHe. Pabota cuibl. MOIHOCTD CHUJIBL.
Kunernueckas 3Heprusi MarepuaabHON TOUkH. Teopema 00 U3MEHEHNN KUHETUYECKON SHEPTUH.
[TorenumanbHas sHeprus. IloTeHnnanbHas 3Heprus ynpyro 1e(opMUPOBaHHOM MPYKHUHBI.
[orennuanbHast SHEPTHs Tesla BOIU3M MOBEpXHOCTH 3emiu. [loTeHansHbie 1 HEeNOTEHIINAIbHBIE CUITHI.
CBs13b paOOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKON SHEPTrHH CUCTEMBI Tell. YTIpyrHe u
HEYNPYIUe CTOJIKHOBEHMUS

Pa3pnen 3. Mousekysipaasi pu3nka 1 TepMOJIMHAMHUKA

32

Tema 3.1
OCHOBBEI
MOJIEKYJIAPHO-
KHHETUYECKOMH
TEOPUH

Conep:xanue yueOHOT0 MaTepuajia

OcHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHO-KMHETUYECKOM TEOPUH U HX OINBITHOE 000CHOBaHUE. bpoyHOBCKOE
nerkenne. uddys3us. Xapakrep IBHKEHUS U B3aUMOJICHCTBHUS YaCTHUIL BelecTBa. MoJIeIl CTPOCHUS
ra3oB, JKUAKOCTEH U TBEP/BIX TNl U OOBSICHEHHE CBOICTB BeIlleCTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsnl mosiekys. KonudectBo BemectBa. [locrosinnas Aporaapo. TerioBoe paBHoBecue. Temmneparypa
u ee uaMepenue. [llkana remneparyp Llenbcus. Monens uneansHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KHUHETUYECKON TEOPUU UJICaTBHOTO Ta3a. AOCOMIOTHASA TeMIIepaTypa Kak Mepa CpeIHen
KMHETHUYECKOM SHEPIuM TEIUIOBOTO ABMXKEeHUs yacTull ra3a. [llkana temnepatyp KenbBuna. ['a3oBbie
3aKoHBI. YpaBHeHue MenneneeBa-Kianeiipona. 3akon [lansTona. M3omporieccsl B naeanibHOM Tas3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe mpeacTaBieHne U30IMPOIECCOB: U30TEpPMa, U30X0Pa,
n3obapa
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IIpakTrueckue 3aHATHUS

No6. Omnpenenenne Macchl BO3ayXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHH 0ObeMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

No7. N3mepeHue yaenbHON TeTIOEMKOCTH

Tema 3.2
OCHOBEI
TepMOI[I/IHaMI/IKI/I

Coaep:xanue yue0HOro maTtepuajia

Buytpennss sueprusi. Pabota u teruionepenava. KonnuecTBo TerioTel. Y paBHEHHE TEIUIOBOTO OanaHca.
[lepBoenauano TepmoauHaMUKU. AnnabatHbiil pouecc. Bropoe Havyano tepMmonuHamuky. TermsioBble
asuratenu. KIIJ[ terutoBoro neurarens. Oxpana npupoasl. TepmMoanHamMudeckas cucreMa. BHyTpeHHss
9HEprus TePMOJIUHAMUYECKON CUCTEMBI U CIIOCOOBI ee n3MeHeHus. KonnuecTBo TerioTsl 1 padora.
BHyTpeHHss sHEprust 0THOATOMHOTO UJEAIbHOTO Ta3a. Buibl Teronepenayn: TemIonpoBOIHOCTb,
KOHBEKIINS, U3TyUeHUE. Y IeNbHas TEIUIOEMKOCTh BellecTBa. KoMyecTBO TEIUIOTHI IPH TEIUIONEPEIade.
[Tonsatue 06 annabaTHOM Tiportiecce. [1epBrIit 3akoH TepMoauHaMuKuy. [IpumMeHenre mepBoro 3aKoHa
TEepPMOJIMHAMUKH K H3onpoueccam. I'papuueckas nuaTeprperanus padboTsl raza. Bropoii 3akon
TepMoanHaMuKu. HeoOpaTuMocTs mporieccoB B mpupojie. TernaoBsie MamuHbl. [[puHIUNB qeicTBUS
TETIOBBIX MamuH. [IpeoOpazoBanus YHEPTUN B TEIUIOBBIX MamHax. KoaduuueHT noneznoro necrus
teroBoi MamuHbl. [{ukn KapHo u ero ko3dGHUIHEHT MoIe3H0ro JeHCTBUS. DKOJIOTHIECKHE TTPOOTIEMBI
TEIUIOPHEPTETUKH. TEeXHUUECKHE yCTPONCTBA U NPAKTUUECKOE IIPUMEHEHHE: IBUTATENIb BHYTPEHHETO
Cropasus, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED

Tema 3.3
ArperatHblie
COCTOSIHUSI
BEIIECTBA
u (a3oBbIe
MEPEXOIbI

Conep:xanue yueOHOro MmaTepuajia

[TapoobpazoBanue u KoHAeHCanus. Vicnaperue u kureHue. AOCOIOTHAS U OTHOCHTEIbHAS BIAKHOCTD
Bo31yxa. HacelmenHslii nap. Y aenbHas TemioTa napoodpazoBanus. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS
ot nasineHusd. Tsepnoe teno. Kpucramiueckrue u amopgHsbie Tena. AHU30TPONHS CBOWCTB KPUCTAIIIIOB.
Kunkue xkpucramibl. CoBpeMeHHbIe MaTepuaibl. [naBnenue u kpuctamuzanus. Y AeabHas TerioTa
wiaBieHus. CyOnmmanyst. Y paBHEHHE TEIIOBOTO OanaHca

HpaKTI/I‘IeCKI/IC 3aHATHA

Ne 8. Onpenenenre BIaKHOCTH BO3AyXa

Paznen 4. daexkTpoauHamMmuka

41

Tema 4.1
DIIeKTpOCTaTUKA

Conep:kanue y4eOHOro MaTepuaJjia

DneKTpu3alys Tejl. DIeKTpUuuecKuil 3aps. J{Ba Buaa sanekTpuyeckux 3apsaaoB. [IpoBogHukw,
JUDJIEKTPUKH U MOITYIPOBOJHHUKH. 3aKOH COXPAaHEHUs DJIEKTPUUECKOro 3apsaaa. Bzaumonencreue
3apsanoB. 3akoH Kynona. TodeuHslil anexkTpuueckuit 3apsia. Dnexkrpuueckoe noie. HampspkeHHOCTD
NEKTPUYECKOro nouist. [IpuHIMI Cyneprno3suum dJIeKTPUYECKUX MoieH. JIMNHUKM HapsDKEHHOCTH
anekTpudeckoro noist. Pabota cuit anexkrpoctarnueckoro moss. Ilorennuan. Pa3HocTh MOTEHINAIOB.
[TpOBOAHMKY M JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JIe. JIM3IEKTpUYECKasi IPOHULAEMOCTb.
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OnexrpoeMkocTh. KoHaeHCaTOp. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsyKEHHOTO
KOHJIeHCcaTopa

[IpakTHyeckue 3aHsATUs

Ne 9. 3sMepeHue 3J1eKTpOEMKOCTH KOHJIEHCATOpa

Tema 4.2
ITocTossHHBIN
AJIEKTPUYECKUN
TOK. TOKM B
Pa3TUIHBIX
cpenax

Conep:xaHue y4eGHOT0 MaTepuasa:

DNEKTPUUECKUH TOK. Y CIIOBHSI CYIIECTBOBAHUS JJIEKTpUUECKOro Toka. Mcrounuku Toka. Cuna Toxa.
[TocTostausiil Tok. Hanpsbkenue. 3akon Oma 1t ygacTKa 1enu. DIeKTPUIECKOe COMPOTUBIICHHUE.

VY nenpHOE conpoTuBieHKE BelecTa. [locnenoBarenpHoe, napauiebHOE, CMELIAHHOE COEMHEHHE
MPOBOAHUKOB. PaboTa anekrpudeckoro Toka. 3akoH [xoymnsa-Jlena. MOIHOCTh 3JIEKTPUUYECKOTO TOKA.
OneKTpoABMKYyLIasl CUJla U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHMKA TOKA. 3aKOoH OMa 711 IOJTHOU
(3amMKHYyTOM) 3nekTprueckoi renu. Kopotkoe 3ampikaHue. DIeKTPOHHAs TPOBOAUMOCTh TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHUBIIEHUSI METAJIOB OT TeMIleparypbl. CBEpXIIPOBOJUMOCTb.
DnexTpuueckuil TOk B Bakyyme. CBOMCTBA 3J1eKTpOHHBIX y4yKoB. [TomynpoBonuuku. CobcTBeHHAs U
IpUMECHAas IPOBOIUMOCTb MOJIyIPOBOAHUKOB. CBolicTBa p-n-nepexoaa. [1onynpoBoJHUKOBbIE TPUOOPHI.
DNEKTPUYECKUN TOK B paCTBOPAX M PACILIABAX JIEKTPOIUTOB. DICKTPOIUTAYECCKAS AUCCOLUALIMSL.
OnexTponu3. DNEKTpUIeCKuil TOK B razax. CaMoCTOATENbHBINA U HECAMOCTOATEIbHBIN pa3ps . MoaHuUsL.
[Tnaszma
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IIpakTyeckue 3aHsaTUs

Ne 10. M3yuenue nocienoBaTeaIpHOrO U MAapajuIeIbHOTO COEAMHEHNS ITPOBOAHHUKOB.
Ne 11. M3mepeHne 3aeKTpOABMKYIIEH CHIIbI MICTOYHHMKA TOKA M €70 BHYTPEHHETO CONPOTUBIICHUS

Tema 4.3
MarxauTHoOE 10JI€e.
DNeKTpOMarHuTHa
ST MHTYKITHSL.

Coaep:xanue yueOHOro Mmarepuajia

[TocrosiHHbIE MarHuThl. B3auMoaelcTBUuE MOCTOSHHBIX MAarHUTOB. MaruuTHoe nosie. BekTop MarHuTHOH
uHAyKUuud. [IpuHnun cynepno3uium MarauTHbIX nojiei. JInauu maruutHol nuaykuuu. Kapruna nuHuit
MarHUTHOW MHIYKIIMH TOJISl TOCTOSTHHBIX MarHUTOB. MarHuTHOE 1oJie POBOHUKA ¢ TOKOM. KapTrHa
JUHUN UHAYKIUU MAarHUTHOTO MOJIsl JUIMHHOTO MPSMOT0 MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKHU ¢ TOKOM. OnbIT OpcTena. BzaumoaerctBue mpoBOAHUKOB ¢ TOKOM. Cuita AMmiiepa,
ee moayib U Hanpasienue. Cuia JlopeHiia, ee Moay b U HanpaBiIeHHUE. J[BrkeHHEe 3apsHKEHHOM YaCTUIIbI
B OJJTHOPOJTHOM MarHuTHOM moJjie. Paborta cumel JIopenia. SIBinenue snmekTpoMarauTHON HHAYKIuH. [ToTok
BEKTOpAa MAarHUTHOM MHIYKIHMH. DJIEKTPOIBIKYIIAs CHJIa MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOMN
uHaykiun @apanes. BuxpeBoe anekTprudeckoe mosje. DIeKTPOABIKYIIAs CUla HHAYKIIMK B TIPOBOTHUKE,
JBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOAHOM MarHuTHOM mose. [Ipasuiio Jlenma. UHIyKTUBHOCTD.
SIBneHne caMOMHAYKITMU. DJIEKTPOABIKYIIAS CHUJIa CAMOMHIYKIIMH. DHEPTHs MarHUTHOTO TIOJIST KaTYIIIKH
C TOKOM. DJIEKTPOMAarHuTHOE 110JIe

10

HpaKTH‘IeCKI/Ie 3aHATHUA
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‘ Ne 11. M3yueHue sBJI€HUS JIEKTPOMATHUTHONW MHAYKIIHS

Pa3pgen 5. Kosie0anusa v BOJTHEBI

32

Tema 5.1
MexaHnuecKue u
AJIEKTPOMArHUTH
pl€ KOIeOaHus

Conep:kanue y4eOHOT0 MaTepuaJjia

Koneb6arenbHas cucrema. CBoOOJHBIE MEXaHUYeCKHE Koebanus. [ apmoHnyeckue konebanus. [lepuon,
4acToTa, aMIIuTyAa u (aza konedanuid. [IpyXxuHHBIN MasTHUK. MaTeMaTHYECKUN MAasSTHUK. Y paBHECHUE
rapMOHUYECKUX KojeOanuil. [IpeBpaiienue sHepruu npu rapMoHU4Yeckux kojeOanusx. KonedarenbHplii
KOHTYp. CBOOOIHBIEC 2JIEKTPOMArHUTHBIC KOJICOaHUs B UICATbHOM KOJIeOAaTETbHOM KOHTYpE. AHAIOTHUS
MEX]ly MEXaHUYECKUMU H JIEKTPOMarHuTHBIMH KoseOanusmu. @opmyna TomcoHa. 3akoH coXpaHEeHUs
SHEPruM B HJleaTbHOM KosiebaTesibHOM KOHTYpe. [IpencraBienue o 3aTyxaronmx KojaeOaHusx.
BrinyxienHsle Mexanudeckue kosebanus. Pesonanc. BoIHyk/1eHHbIE 3JIeKTPOMAarHUTHbIE KOJIeOaHusI.
[TepemenHsbI1 TOK. CHHYCOMIANBHBIN IEPEMEHHBIA TOK. MOIIHOCTD MEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JeiicTByOIIee 3HAUCHHE CHIIBI TOKa 1 HanpspkeHus. Tpancdopmarop. [IpousBoacTso, nepenava u
noTpebaeHue 3IEKTPUUECKOM SJHEPTUU. DKOJIOTMUECKUE PUCKHU MPU IPOU3BOACTBE IJIEKTPUUECKOM
sHepruu. KynpTypa ncnonb3oBaHusl 3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Ne 12. UccnenoBanue 3aBUCMOCTH TIEPUOJIa MAJIBIX KOJIeOaHHIA Tpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpysa.

Tema 5.2
MexaHndeckue
u
3JIEKTPOMATrHUTH
BIC BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia:

Mexanudeckue BOJIHBI, yCI0BUs pacnpoctpaneHus. [lepuoa. CkopocTs pacCipoCTpaHEHU U IJIMHA
BouTHEL. [lonepeunsie u mpoaobHBIE BOMHBL. MHTepdepeHtus u qmudpakius MeXaHnIeCKuX BOTH. 3BYK.
CxkopocTs 3ByKa. ['poMkocTh 3Byka. Beicota ToHa. TeMOp 3Byka. DJIIEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS
M3JIyYEHHUSI DJIEKTPOMArHUTHBIX BOJIH. B3anMHas opreHTanust BEKTopoB E, B, v B 3IeKTpOMarHuTHOU
BostHEe. CBOMCTBA AJICKTPOMATrHUTHBIX BOJIH: OTPAKEHHE, TTPEIOMIICHUE, TIOJIIpU3aIus, Tu(paKius,
uaTepdepeHiys. CKOpoCTh dIEKTPOMAarHUTHEIX BOJH. [1Ikana snekrpoMarHuTHBIX BOJH. [IpumeHeHme
9JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY. [IpHHITUTIBI pauoCBsI3u U TeleBUIeHNs. Pagnonokarusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

Tema 5.3
Onruka

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacripocTpaHeHHe CBETa B OJTHOPOAHOM cpene. JIyu cBera.
Toueunsblil ucrounuk cBeta. OTpaxeHue cBeTa. 3aKOHbI OTpaXkeHus cBeTa. [loctpoenne n3odpaxeHuii B
iockoM 3epkaie. [Ipenomienue cBeta. 3akoHbI PEIOMIIEHHsSI cBeTa. AOGCOIIOTHBIN MOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yro MoJHOro BHYTPEHHETO OTPayKEHUSI.
Hucnepcus ceera. CinoxHbli coctaB 6enoro cgera. L{pet. CoOuparoiiyie 1 paccenBaoNe JTUH3bI.
Tonkast muH3a. OKyCHOE paccTOsSTHUE U ONTHYECKas Cuila TOHKOM nuH3bl. [locTpoeHue n3obpaxeHuil B
coOMpaloIIMX U paccerBaroIuX JuH3ax. PopMysa TOHKOHM JIMH3bL. YBeJIUYEHHUE, JaBaeMOe JIMH30H.

10

OK 01
OK 02
OK 04
OK 05
OK 07

16




[Ipenenbl MpUMEHUMOCTH reoMeTpruUecKoil ontuku. BomHoBas ontuka. MHTepdepennus caera.
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOJIIOICHUSI MAKCUMYMOB U MUHHUMYMOB B UHTE€P(EPEHIIMOHHOMN
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB. [Judpakuus ceera. Juppakunonnas pemierka.
YcnoBue HaOMOACHUS TTIaBHBIX MAKCUMYMOB IIPH NaJICHUU MOHOXPOMATHYECKOTO CBETa Ha
JQpakuoHHyI0 pemeTky. [lonspusamnms cBera

[IpakTHyeckue 3aHsaTUs 8
Nel3. Onpenenenue nokasaresis NpeaoOMIICHUS CTEKIIA
Nel4. Habnronenue aucnepcun cBeta
Ne 15 U3mepenrne IiuHbBI CBETOBOM BOJHBI C IIOMOIIBIO JU(GPAKIIMOHHON PEIICTKH.
Ne 16 onpenenenue onTUYecKOr CHIIbl M (POKYCHOTO PacCTOSIHUS COOMPAIOIICH JIMH3bI
Pa3zgen 6. OcHOBBI crieMAIBLHON TEOPUHU OTHOCUTEILHOCTH 4
Tema 6.1 Coaeprxanue y4eOHOTo MaTepuaja: 4 OK 01
OcHoBsr 5 ['paHuIIBl IPUMEHUMOCTH KJIaccu4eckoil MexaHuku. [locTynaTsl cenuantbHOM TeOpUr OTHOCUTENEHOCTH: OK 02
cnenaibHon MHBAapUAHTHOCTb MOAYJISl CKOPOCTH CBETA B BAKyyM€, IPUHLIUII OTHOCUTEIBbHOCTH DWHIITENHA. OK 04
Teopun OTHOCUTETBHOCTH OJJHOBPEMEHHOCTH. 3aMe/[JICHHE BPEMEHH U COKPAILIEHUE ITUHBL. DHEPTUs U UMITYJIbC OK 05
OTHOCHTEIRHOCTH | o rgTuBHCTCKOM YacTHIIBL. CBSA3b MACCHI C SHEPIHEH W MMITY/IbCOM PEISTUBHCTCKOM YaCTHIIL. JHEpPrHs
OKOS
Paznen 7. KBanTtoBas pusuka 16
Tema 7.1 Conep:xanue yueOHOro MaTepuaJia: 4
DJIeMEHThI ®otonsl. ®opmyiia [lnanka cBsi3u sHEPrUuH (HOTOHA € €r0 YaCTOTON. DHEPrus U UMIYJIbC (POTOHA.
KBaHTOBO OtkpsiTue u uccienoBanue poroapdexra. OnbiTel A.I'. Cronerona. 3akoHs! poTorddexra. YpaBHeHHE
ONTUKH OnHiTeitna 1 porosddexra. "Kpacnas rpanuna” hororddexra. apnenue ceta. OnbiTs! I1.H.
Jlebenena. XuMHuueckoe IeHCTBUE CBETa. TE€XHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE:
(hoTo351eMeHT, (hOTOIATYNK, COTHEUHAsT OaTapes, CBETOIHO/ OK 01
Tema 7.2 Conep:xxanue y4e0HOIro MaTepuaJia: 4 OK 02
Crpoenue atoMa | Mogens aroma Tomcona. Onsitel Pesepdopaa 1mo paccesnuio -gacruil. [lnanerapaas MOJ€eNb aToMa. OK 04
[Toctynatel bopa. M3nyuenue u nornomenre (OTOHOB MPHU MEPEXOJIE aTOMA C OAHOTO YPOBHS SHEPTUU OK 05
Ha apyroil. Buapl ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa Bo1opo/ia. BoimHOBBIE CBOHCTBA YacTHII. OK 07
Bounsl ne bpoiing. KoprnyckynsipHo-BoJIHOBOM Ayanu3M. CIIOHTaHHOE U BBIHYKJICHHOE M3JTy4YCHHE.
Judpaxius 37eKTPOHOB B KPUCTAJUIAX. Y CTPOWCTBO M MPUHIIMII Pa0bOTHI j1a3epa. TexHuueckne
YCTPOMCTBA U MPAKTHUUECKOE PUMEHEHUE: CIEKTPaIbHbIA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN
KOMIIBIOTEP
IIpakTryeckune 3aHATHS 2

Ne 17. HaGmroieHue TMHEHYATOro CIeKTpa

17




Tema 7.3
ATOMHOE S1pO

Conepxanue y4eOHOro MaTepuasa

OKCIEPUMEHTBI, JOKA3bIBAKOIIUE CIIOKHOCTh CTPOEHUS sAapa. OTKPBITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopra o onpeeneHuio coctaBa painoakTUBHOTO m3nydenus. CBoiicTBa anbda-, Oera-, raMmma-
U3ITy4eHMs. BiusiHue painoakTUBHOCTH HA KHUBbIE OpraHu3Mbl. OTKPBITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens sinpa I'eitzen6epra-MBanenko. 3apsy siapa. MaccoBoe uncio sapa. M3oTomnsl.
Anbda-pacniaz. IIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHne. 3aK0H paIuoaKTHBHOTO
pacmnana. DHeprus CBs3HM HYKJIOHOB B siipe. SnepHbie cuibl. JlepekT maccrl siapa. SnepHbie peakium.
Jenenue u cunaTe3 sAaep. SAnepubiit peaktop. TepmosnepHbiit cuaTe3. [Ipo0GaeMBbI U TePCIEKTUBBI
SIIEPHON SHEPIETUKH. DKOJIOTUYECKUE aCIIEKThI SACPHOM SHEPreTUKU. DIEMEHTapHbIEC YACTULIBI.
OTtkpbiTHE TO3UTPOHA. MeTo bl HAOMIOIEHUS 1 PETHCTPAIK dJIeMEHTapHbIX YyacTull. OyHIaMeHTalbHbIe
B3auMo/ieiicTBus. ENMHCTBO pu3nueckoi KapTUHBI MUpa

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Tema 8.1
ONEeMEHTHI
aCTPOHOMUU U
acTpO(pU3UKU

Conep:kanue y4eOHOT0 MaTepuaJjia

Orarnbl pa3Butus actpoHomud. [IpukiiaiHoe 1 MUPOBO33pPEHUECKOE 3HAUCHUE acCTpOHOMUU. Bu 3Be31HOTO
Heba. Co3Be3aus, spKue 3Be3/1bl, IJIAHEThI, UX BUANMOE ABkeHue. ConHevnas cucrema. [lnmaneTsl 3eMHOI
rpynnbl. [Lranersi-rurantel. Masbeie Tena Comaeunoit cucremsl. Comaile, Gpotocdepa u atMmocdepa.
Conneuynas aktuBHOCTb. MicTounuk sHeprun ConHIa U 3Be3/. 3BE3/Ibl, UX OCHOBHBIC XapaKTEPUCTUKH.
Juarpamma "crieKTpaigbHBIN KJIacC - CBETUMOCTD'". 3BE3/IbI IIIaBHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTD
""Macca - CBeTUMOCTB'" /1715 3B€3/1 TJIaBHOH MOCie10BaTeIbHOCTH. BHyTpeHHee CTpoeHHe 3BE3 .
CoBpeMeHHbIE TTPEICTABICHHSI O TPOUCXOKACHUH U 3BOJoMK COJIHIIA U 3BE3/l. DTallbl )KU3HU 3BE3]I.
Muneunsiii [Tyt - Hamia [Nanaktuka. CninpanbHas cTpykrypa ["anaktuku, pacnpeaeneHue 3Be31, raza u
neutd. [lonoxenue u npmwxenue Connina B ['anaktuxe. Tunsl ranaktuk. [Inockas u chepuyeckas
nojcuctemsl ['anaktuku PaguoranakTuky u kBazapsl. UepHbIe ABIPHI B sApax rajaktuk. Beenennas.
Pacmupenue Beenennoit. 3akon Xa60ma. Pazoeranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe
uznyuyeHnue. MacmraOHas ctpyktypa Beenennoit. Meraranaktuka. Hepenennsie mpo6yieMbl aCTpPOHOMUHT

OK 01
OK 02
OK 03
OK 05
OK 07

IIpomexyTounasi arrecTanms (3K3aMeH)

12

Bcero:

176




3. YCJIOBUSI PEAJIM3ALIMYA TPOT'PAMMBI OBIIEOBPA30BATEJIBHOI
TUCIATITAHBI

3.1. TpebGopanus K MUHHMAJIBLHOMY MATEPHAILHO-TEXHHYECKOMY 00ecredeHnI0

B cootBerctBuu ¢ TpedboBanusmMu @I'OC COO k MaTepuaTbHO-TEXHUIECKOMY 00ECTICUCHHUIO
y4aeOHOTO Tporiecca 0a30BbId YPOBEHB Kypca (PH3UKH Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHUs
M3y4aeTcsB yCIOBUAX KabuHeTa ¢pu3uku. B kabunere ¢pu3nku nmeercs HeoOXxoqumoe J1abopaTopHoe
0o0opy0BaHueE /sl BBITIOJTHEHHSI YKa3aHHBIX B POTpaMMe 1Mo GU3MKe MPAKTUIECKUX padoT 1
JIEMOHCTPAIIMOHHOE 000pyAoBaHKe. JleMoHCcTpalmoHHOe 000py10BaHre (GOPMHUPYETCS B
COOTBETCTBHUH C IPUHIIUIIOM MHUHUMAIILHOW JOCTATOYHOCTH M 00ECTIeYNBAET TOCTAHOBKY
MIEPEYUCIICHHBIX B ITPOrpaMMe Mo (pU3UKe KIFOYEBBIX JEMOHCTPALUi ISl UCCIIEIOBAHMS U3Y4aeMbIX
SIBIICHUH M MPOIIECCOB, IMITUPUIECCKUX U PyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHUIA.
JIaGoparopHoe 000pynoBaHKE s TaOOPAaTOPHBIX U MPAKTHYECKUX padoT (hopMupyercs B BUIE
TEMaTHYECKUX KOMIUIEKTOB U 00ecrieunBaeTcs
B pacuéTe OAHOT0 KOMIUIEKTa Ha ABYX oOyuaromuxcs. TemMaThuueckue KOMIUIEKTHI J1a00paTOpHOTO
000pyI0BaHUS TIOCTPOEHBI HA KOMIUIEKCHOM HMCITOJIb30BAaHUN aHAJIOTOBBIX M LU(POBBIX PUOOPOB, a
TaK)Ke KOMIBIOTEPHBIX N3MEPHUTENBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.
O6opynoBaHue yueOHOTO KaOWHETA!
- IOCAJJOYHbIE MECTA 110 KOJIMUYECTBY O0YUarOIUXCS;
- pabouee MeCTO MpenoIaBaTes;
- KOMIUJIEKT Y4eOHO-HarJIs,IHbIX TOCOOMIA;
- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- 3aJI1aHUs JJI TPOBEPOUYHBIX padoT;
- MpoheCCHOHATILHO OPUEHTUPOBAHHBIC 3a/1aHMS;
- MaTepHaJbl SK3aMeHa.
Texnuueckue cpeacTBa 00OydeHHUS:
- IEPCOHAIBLHBIA KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;
- IPOEKTOP C IKPAHOM.
- 3a71bl (OMOIMOTEKA, YUTABHBIM 3a1 C BBIXOJOM B MH()OPMAIIMOHHO-TEIEKOMMYHUKALMOHHYIO CETh
HutepHeT).

[lepeyeHb AEMOHCTPALIMOHHOTO U J1A00PaTOPHOTO 000y IOBaHUS:
Hudposast maboparopus mo GhU3MKe A MPENO aBaTENs;
Hudposas nadopatopust 1o ¢pusuke A1 00ydarouerocs;
Becsl TexHMueckue ¢ pasHOBECAMU;
Kommuekt 11 1a60paTopHOro NpakTUKyMa Mo ONTHKE;
KomrurekT 11t 1abopaTopHOTo MpakTUKyMa [0 MEXaHUKE;
Kommnekt pans ;aboparopHOro  MpakTHKyMa IO MOJEKYJSpHOW  (Qu3mke
U TepMOJJMHAMHUKH;
7. Kommekr ISt 71a00paToOpHOTO MPaKTUKyMa o AJIEKTPUYECTBY
(c renepaTopom);

S
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8.

Kommmrext AJI U3YHUCHUS BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUn (conHequﬁ, BeTpOBOﬁ

SHEpPrum, OMo-, MEXaHUYECKOU U TEPMORJIEKTPUUECKON IHEPTETUKH);

9

10.
11.
12.
13.

AmnepmeTp 1a00paTOPHBIN;

BoabsT™meTp mabopaTopHbIi;

Komnopumetp ¢ HabopoM KamopuMeTpUIECKUX Te;

TepmomeTp 1abopaToOpHBIii;

Kowmrekr TUTS W3Y4YCHUS OCHOB MEXaHUKH, MTHEBMATHUKH

H BO30OHOBJIIEMEIX UICTOYHHUKOB OHCPIrUu,

14.
15.
16.
17.
18.
19.
20.
21.
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.

Bapomerp-aneponz;

biiok nuTaHus perynupyemslii;

Be0-kxamepa Ha MOJBUKHOM IITATUBE;

Buneokxamepa 1iig paboThl ¢ ONTHUECKUMHU TPUOOpaMu;
I'eneparop 3ByKoBOM;

l'urpomertp (ncuxpomerp);

I'py3 HabopHBIif;

JluHamoMeTp JeMOHCTPALIMOHHBIN;

KoMIiexT nocyipl JEMOHCTPALIMOHHON C MPUHAMJIEKHOCTAMU;
MaHoMeTp )KUIKOCTHOM IEMOHCTPALlMOHHBI;

MeTtp AeMOHCTPaLlMOHHBIN;

MuUKpOCKOI JEMOHCTPALIMOHHBIH;

Hacoc Bakyymublii KoMoBckoro;

CTONUK MOABEMHBIN;

[IItaThB 1eMOHCTPAIMOHHBIN (DU3UUECKHIA;

DIIEKTPOIUINTKA;

Habop neMoHCTpaIlimOHHbIH 10 MEXaHUYECKUM SIBIICHUSIM;
Habop neMoHCTpanioHHBbIH 110 JUHAMUKE BPAIATEIbHOTO IBUKEHUS;
Habop neMoHCTpaImoHHBIHN 110 MEXaHUYECKUM KOJIeOaHUsIM;
Habop neMoHCTpaiOHHbBIN BOJIHOBBIX SIBJICHHIA;

Benepko Apxumena;

MasTauk MakcBeia;

Habop ten paBHOTO 00BEMA;

Ha6op Ten paBHOM MaccChI;

[Tpubop m1a feMoOHCTpaLuU aTMOC(HEPHOTO aBICHUS;
[Ipu3ma, HaKJIOHSIOILASICS C OTBECOM;

PpIuar neMoHCTpallMOHHBIN;

Cocy sl coobmaronuecs;

CrakaH OTIMBHON JJEMOHCTPALIMOHHBIN;

Tpy6ka HeroToHa,

[Tap ITackans;

Habop neMoHCTpanimoHHbIH 110 MOJEKYJIIPHON (DU3UKE U TETUIOBBIM SIBJICHUSM;
Habop neMoHCTpanMoHHBI 110 ra30BbIM 3aKOHAM;

Habop xanmisipos;

TpyOxka 17151 IEMOHCTpAIM KOHBEKIMH B )KUKOCTH;
[{nnuHApPBI CBUHLOBBIE CO CTPYTOM;

[Tap ¢ KoJIBLIOM;

BEICOKOBOJIBTHBIN NCTOYHUK;

I'enepatop Ban-ne-I'paada;

Hozumerp;

KamepToHbI Ha pE30HAHCHBIX SIIHUKAX;

Kommuiekr mnpubGopoB W NpUHAIIIEKHOCTEH  Uis  JIEMOHCTpPAlMM  CBOICTB

OJICKTPOMArHUTHBIX BOJIH,

56.

Kommiext npuOopoB TUTST U3Y4YEeHUS MPUHIIAIIOB paauonpuemMa

U paguoIepe1au;

57.

KommuekT mpoBozos;
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58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
&4.
85.
86.

Maruaut gyroo6pasHslii;

Marsut nojaocoBOM AEMOHCTPALIMOHHBIN;

Marwmna snektpodopHasi;

MasATHHK 2JI€KTPOCTaTUYECKUI;

Ha6op no n3yueHnto MaruuTHOTO MoJist 3eMJIy;

Habop neMoHCTpanimoHHBIM 10 MArHUTHOMY TIOJIIO KOJIBIIEBBIX TOKOB;
Habop neMOoHCTpalMOHHBIH N0 MOTYIPOBOJHUKAM;

Habop neMoHCTpaoHHBIH M0 TOCTOSSHHOMY TOKY;

Habop neMoHCTpalMOHHBIH MO 3JIEKTPUYECKOMY TOKY B BaKyyM€;
Habop neMoHCTpanimoHHbIH 110 3J€KTPOAMHAMHUKE;

Habop a5 neMoHCTpaluy MarHUTHBIX MOJICH;

Habop nns neMoHCTpanum 31eKTpUYECKUX MOJIEH;
Tpancdopmarop yueOHBIH;

Ilamouka cTeKIIHHAS,

[Tanouka s00HUTOBAS;

[Tpubop Jlenmna;

Crpenky MarHUTHBIE HAa IITAaTUBAX;

CynTaH 37eKTpPOCTaTHICCKUH;

[IITaTBBI N30JIMPYIOILHUE;

DIIeKTpOMarHuT pa30opHbIA;

Habop neMoHCTpalMOHHBIH IO TEOMETPUYECKON ONTHKE;

Habop nemoHCTpalioOHHbIH TI0 BOJTHOBOM ONTHKE;

CriekTpocKoI ABYXTpYOHBIH;

Ha6op criekTpanbHbIX TPYOOK ¢ HCTOYHUKOM ITUTAHHUSI,;
YcranoBka i uzyueHus potorddexra;

Habop nemoHcTpanmnoHHbIi o noctossHHOM [1nanka;

KommuiekT HarfsAHbIX TOCOOUH 111 TOCTOSIHHOTO MCIIOJIb30BaHMS;
Komrmiekt moptpeToB ajist opopmiieHUs KaOUHETa,

KommiekT 1eMOHCTpaiMOHHbBIX YUeOHBIX TaOIuII.

3.2 UndopmanuonHoe odecrieyenne 00y4eHust

OcHOBHBIE HCTOYHHKH:

1. Mskumes, I'. [., Byxosues, b. b., Corckuii, H. H. / ITox pex. ITapdentrenoit H. A. ®usuka.
Vueonuk mist 10 k1. — M.: U3narensctBo «IIpocBemenuey, 2019. — 416¢.

2.  Msxkuwes, I'. §., ByxoBues, b. b., Hapyrun, B.M. / [lox pen. [lapdentrenoii H. A. ®usuka.
YueOnuk s 11 k. — M.: U3garensctBo «lIpocBemenne», 2019. — 399c.

I[OHOJIHHTCJII)HI)IC HCTOYHHKMH:

1. JmwutpueBa, B. ®. ®usuka mainsa npodeccuid U CHeNHATIbHOCTEH TEXHUYECKOTO MPOuIIs:
Y4eOHHMK I 00pa30BaTENIbHBIX YUPEKICHUN HA4YalbHOTO W CpPeAHETo MNpodhecCHOHATHLHOTO
obpazoBanusi / B. @. JImutpuena. — 2-e u3., crep. — M.: U3parenbckuii ieHTp «Akagemus», 2019.

- 448 c.

HuTepHeT-pecypchl:

I.

NS AW

www.fcior.edu.ru (@enepanbHblii HEHTP HHOOPMAITIOHHO-00Pa30BaTEIBHBIX PECYPCOB).
www.dic.academic.ru (Akanemux. CoBapy ¥ SHIUKJIONIETUN ).

www.booksgid.com (Book3 Gid. DnekTpoHHast OnOIMOTEKA).

www.globalteka.ru (I'mo6anTteka. ['mobanbpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Equnoe okHO gocTymna kK 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru (JIyummast yaeOHas tureparypa).

www.school.edu. ru (Poccuiickuii oOpa3oBaTenbHbI TOpTaji. JOCTYMHOCTb, KauyecTBO,
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3¢} HEKTUBHOCTD).

8.
9.
10.
pecypcoB).
11.
12.
13.
14.
15.
16.
HayKy»).
17.

www.book.ru (OnexTpoHHas OUOTHOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBarenpHble pecypcehbl HTepHeTa — DU3NKA).
www.school-collection.edu.ru  (Exmras  kommekius 1mudpoOBBIX  00pa30BaTEIbHBIX

https//fiz.1september.ru (yueOHO-MeTOIMUECKas Ta3eTa «DU3nKay).

www.n-t.ru/nl/fz (HoGeneBckue naypears 1o ¢usuke).

www.nuclphys.sinp.msu.ru (lnepnas ¢usuka B Unrepuere).

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

www.kvant.mccme.ru (Hay4HO-IIOMYJISIPHBIN (PU3NKO-MaTeMaTUYECKUH kypHal « KBaHT»).
www.yos.ru/natural-sciences/html (ecrecTBeHHO-HayUHBI KypHaI 17151 Moofiexu «I1yTb B

Enunas xomtekiuss 1udpoBbIX 00pa3oBaTeibHBIX pecypcoB. — Pexum poctyma:

http://school-collection.edu.ru/catalog/pupil/?subject=30

18.
19.

KM-mkona. — Pexxum moctyma: http:// www.km-school.ru/
OTtkpbiTas ¢duzuka. — Pexum JOCTyTa: http://www.physics.ru/courses/

op25part2/design/index.htm

20.
21.
22.
23.
24.

[Mnardopma AKnacc — Pexum mocryna: http://www. yaklass.ru

Poccutiickas snektponHas mkona — Pexxum moctyma: http:// www.resh.edu.ru/
®dusmka.ru. — Pexxum noctyma: http://www.fizika.ru

OUIIA (BITP 11 kmacc) — Pexxum moctymna: http://www.fipi.ru /
OnexkTpoHHbIN yueOHuk — Pexxum nocrtyna: http://www.physbook.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUS OBIIIEOEPA30OBATEJIBHOM

TUCIATITAHBI

KouTpoar u omeHkKa pe3yibTaTOB OCBOCHHUS 00IIEC0O0pa30BATEIBHON AMCIUILTHHBI

PacKpBIBAIOTCS uepe3 AUCLHUITMHAPHBIE pe3yibTaThl, HalpaBieHHbIE HA (OPMUPOBAHHUE OOIIUX U

HpO(beCCI/IOHaJ'ILHBIX KOMIIETCHITUH 110 pasaciiaM U TeMaM COACPKaHuA yqe6H0ro Marcpualia.

Koa n HaumeHoOBaHue
bopmMupyeMbIX KOMIIETEHIM I

Pa3zgen/Tema

THun oeHOYHBIX
MepOonpUATHI

OK 01. BeiOupats crioco6st
peleHus 3agay
po¢eCCHOHATEHOM
JESTeIbHOCTH IPUMEHHUTEIBHO
K Pa3TUIHBIM KOHTEKCTaM

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2.,4.3.
Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pa3znen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPECTBA MTOUCKA,
aHaIM3a U HHTEPIPETALINH
uHpOpMaLUH, U
nH()OpPMAITMOHHBIE TEXHOJIOTHU
JUISL BBITTOJTHCHUS 33724
npodeCCHOHATbHON
JICITCILHOCTHU

Pazmen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pasnen 4. Teme1 4.1.,4.2., 4.3.
Pasgen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 03. ILitannpoBatb

U peajn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
MpeIPUHUMATEIBCKY IO
JeSITEIbHOCTD

B npodeccuoHaIbHOM chepe,
UCIIOJIb30BaTh 3HAHUS IO
NIPaBOBOW M (PMHAHCOBOM
IrPaMOTHOCTH

B Pa3IMYHBIX )KU3HEHHBIX
CUTYaIUsIX

Pasznmen 1. Tema 1.1.

Pasznen 3. Temsr 3.1.,3.2., 3.3.
Pasgen 4. Teme1 4.1.,4.2.,4.3.

Pa3nen 8. Tema 8.1

OK 04. O¢dexruBHO
B3aMMOJICHCTBOBATh U PadOTATh
B KOJUIGKTHBE U KOMaH e

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pazngen 4. Temer 4.1.,4.2.,4.3
Pasgen 5. Temsr 5.1.,5.2., 5.3.

Pa3znen 6 Tema 6.1.

Pasgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymecTBisATh yCTHYIO
UIHCbMEHHYI0 KOMMYHHUKAIIHIO
Ha rocy/1lapCTBEHHOM SI3bIKe
Poccuiickoit @enepanmu ¢
y4€TOM OCOOCHHOCTEH
COLIMAIBHOTO

U KyJIbTYPHOT'O KOHTEKCTa

Paznen 1.

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pazgen 4. Temor 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.

Paszgen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3

Pa3nen 8. Tema 8.1

YCTHBIH OIIPOC;
(pOHTANIBHBIN OIPOC;
HaOI0IeHNE

3a BEITIOJTHEHHEM
nabopaTopHBIX PaboT;
NpakTHYeCKue  padoThI
(peluieHre KayeCTBEHHBIX]
Y pacueTHBIX 3aja4);
TECTUPOBAHUE;

pelIeHne Kelic-3a1ay;
HAOJIIOJICHUE U  OIICHKA

MOJATOTOBKHU JIEI0BO
UTPBHI;

BBITIOJTHEHHE 3aJaHIH
MIPOMEKYTOUHOMN
aTTeCTaluu
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OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAKOLIEH
Cpenbl, pecypcocOepexeHHUIo,
MPUMEHATH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa, IPUHLUIIBI
OepeKJIMBOTO IPOU3BO/ICTBA,

3¢ (HeKTUBHO ACCTBOBATH B
Ype3BBIYAHHBIX CHTYAIISIX

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

Pasgen 5. Temsr 5.1.,5.2.,5.3.

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

MK 1.1
T1K 3.3
11K 4.1
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