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2024 r.
1. IMACIIOPT PABO‘IEFI ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHbBI PU3UKA

1.1. Ob6saacTh NPpUMeEHEeHHUs TPOTPAMMBI

Pabouas mporpamma pa3paboTaHa B COOTBETCTBUU C (peepanibHBIM rOCy1apCTBEHHBIM
o0pa3oBaTeNbHBIM  CTaHAAPTOM  CpeAHero oolmiero obOpa3zoBaHus  (YyTB. IPHUKa30M
MHUHHCTEpCTBAa OoOpa3zoBanus U Hayku P® ot 17.05.2012r. Ne 413 (c u3MEHEHUSIMH U
JIOTIOJTHEHUSIMHM)) W (enepanbHOM  00pa30BaTEIbHOW MIPOrPaMMOM  CPEIHEro  OOIIero
oOpa3zoBanust (yTB. MpuKazoM MuHHcTepcTBa mpocBemenus PO ot 18.05.2023 Ne371), c
y4eToM (QeneparabHOi pabouelt mporpaMmsbl CpeAHEro o0Iero oopa3oBaHus O AUCLHUILINHE
«®u3uka» (yriayOJleHHbI YpOBEHb), DPEKOMEHJI0BaHHOU DenepabHbIM T'OCYJapCTBEHHBIM
OIO/KETHBIM HAy4HBIM yupexaeHueM «VHCTUTYT cTpaTerud pa3BUTUS 00pa3oBaHus
Poccuiickoii aKaJeMHU 00pa3oBaHUY, IpPUMEPHOU paboueit IIPOrpaMMbl
o01m1eo0pa3oBaTesibHOM TUCHUIINHBL «Pu3nKa» A1 NpodecCuoHaIbHBIX 00pa30BaTEIbHbBIX
opranusainuii, pekomengosannoir ®I'bOY IO «MHcTtuTyT pa3BuTHs MpodheccnoHalIbHOTO
oOpa3oBaHus» (yTBepkJaeHa Ha 3acenaHuu CoBera IO OLEHKE COJEp)KaHMsS M KadyecTBa
IPUMEPHBIX pabo4yux mporpamm o00111e00pa30BaTEIbHOIO U COLMAIbHO-T'YMaHUTapPHOIO
IUKJIIOB cpeAHero npodeccrnoHanbHoro oopasoanus (mpotokoi ot 30.11.2022r. Nel4)).

PabGouass mporpamma 00mIE00pa30BATEIBLHOM  TUCHUIUIMHBI  SIBJISICTCS  YacCThIO
OCHOBHOI1 IpodheccuoHaIbHOM 00pa3oBarenbHON porpaMmMbl B cootBeTcTBru ¢ ®I'OC CITO
no crierpanbHocTH 43.02.15 [MoBapckoe H KOHAUTEPCKOE /110, BXOISIICH B YKPYITHEHHYIO
rpyniy 43.00.00 CepBuc u Typusm.

Pabouas nporpamma o011e00pa3oBaTenbHON JUCHUITIUHBI MOXKET OBITh UCIOIb30BaHA
JPYTUMH  00pa30BaTENbHBIMU  YUPEXKACHUSAMH NPO(PECCHOHANBHOTO U JONOJHUTEIBHOTO
0o0pa3oBaHus, peAIM3YIONIUMU  00pa30BaTEIbHYIO  MPOrpaMMy  CpPEIHEro  0OIero
o0Opa3oBaHusl.

1.2. MecTro aMCOMIVIMHBI B CTPYKTYpe OCHOBHOH Npo(ecCHOHAILHOM
o0pa3oBaTe/ibHOI NMPOrpamMMbl: JUCIUIUIMHA BXOJUT B 00I€00pa30BaTeNbHBIA LUK U
u3yyaercs Ha 6a30BOM ypOBHE.

1.3. Ilesu 1 IuIaHUpPYeMble pe3yJbTaThl 0CBOCHHUS AUCIHUTLIHHBI:
Coneprkanue mporpaMmsbl 0011e00pa3oBaTeabHON JUCHUIUIMHEI PU3KKa HApaBIeHO
Ha JOCTHKECHHE CIEAYIOIMMX LEeH:

- (opMupoBaHHe y 00YyJaIOLINXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus, 3HAYMMOCTH
¢u3nUecKux 3HAHUM 7SI COBPEMEHHOrO KBAIM(DUIMPOBAHHOTO CHEIMAINCTa MpPU
OCYIIIECTBIIEHUH €T0 MPOPEeCCUOHANBHOMN AESITETbHOCTH;

- (opMupoBaHHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

- OBJaJeHUE crenuduueckord cUCTeMOl (U3NYECKUX MOHATHH, TEPMHUHOJIOTHEH H
CHMBOJIUKOM;

- OCBOEHHME OCHOBHBIX (PM3MUYECKHX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIAJICHHE OCHOBHBIMHM METOJIaMH HAYYHOI'O NMO3HAHUS NMPUPOBI, UCIIOIb3YEMBIMU B
¢usuke (Habmo/eHHe, ONMHUCAHWE, W3MEPEHUE, BBIABIKEHHE THUIOTE3, MPOBEICHHE
JKCIIEPUMEHTA);

- OBJIQJICHHWE YMEHHUSIMH 00palbaThIBaTh TaHHBIE SKCIIEPUMEHTA, OOBACHATH IOJIyUYECHHBIE
pe3yibTaThl, YCTAaHABIMBATh 3aBUCUMOCTH MEXIy (GU3NYECKMMU BEJIMYMHAMHU B
Ha0JII01aeMOM SIBJICHUH, JIENIaTh BHIBOJIBI,

- (opMupoBaHHE yMEHUS peliaTh PU3NUECKUE 3a1a4l Pa3HbIX YPOBHEHN CIIOKHOCTH;



pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HWHTEIUICKTYAIBHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Tpollecce MPHOOPETEHUs] 3HAHWHA C HWCIONB30BAaHUEM Pa3TMYHBIX
HUCTOYHUKOB MH(OPMALIUKA U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUH; YMECHHIA
dopMmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IIO3UIMIO ITI0 OTHOIICHHIO K
dusnyeckoit nHpopMaIHK, TOTy4aeMOU U3 PA3HBIX HCTOYHUKOB;

BOCIIUTAaHHE YYBCTBA TOPJIOCTH 33 POCCUUCKYIO (PH3HUECKYIO HAYKY.

OcBoenue kypca O/l «Pu3uka» npearnoiaraeT peleHue Caeayomnx 3a1au:

npuoOpeTeHre 3HaHUM O (yHIaMEHTaNbHBIX (PU3MUECKUX 3aKOHAX, JISKAIIUX B
OCHOBE COBPEMEHHOM (U3MYECKOH KApTHHBI MHUpA, MPUHLIUIOB JIEHCTBHS
TEXHUYECKUX YCTPOHMCTB M IPOM3BOJICTBEHHBIX IMPOLIECCOB, O Haubojiee BaXKHBIX
OTKPBITUSAX B 00JacTW (PU3MKH, OKA3aBIIUX OIPEICIIAIONIee BIUSAHUE HAa Pa3BUTHE
TEXHUKHU U TEXHOJIOIUH;

NOHMMaHHE (U3UYECKOW CYIIHOCTH SBICHHH, MPOSBISIOMIMXCS MPOW3BOJICTBEHHOM
JeSITEIIbHOCTH;

OCBOCHME CIIOCOOOB HCIIONB30BaHUS (PU3MUYECKUX 3HAHMM M MPAKTUYECKUX MU
npopecCHOHATBHBIX  3a7ay, OOBSICHEHUS  SIBIEHUH  IPOU3BOJICTBEHHBIX U
TEXHOJIOTMYECKHUX IPOLECCOB, IPUHIIUIIOB B paMKaX PeLIeHUs! IPUPOIbl, JEHCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOWCTB, obecneueHus: 0€30MacHOCTH MPOU3BOACTBA U
OXpaHbl IPUPO/IBI;

dopmupoBaHHe YMEHMH pemarb yueOHO-IpAaKTUYECKHEe 3ahadd  (pU3HUEecKoro
coJiepKaHus ¢ y4€ToM npodeccCHOHATbHON HAalpaBJIEHHOCTH;

IpUOOpPETEHUE ONbITA TO3HAHUS U CAMOIIO3HAHUS; YMEHHUM CTaBUTh 3a/layi U peliaTh
POOJIEMBI ¢ YIETOM MPOPECCHOHATBHON HAPABICHHOCTH;

dopmMHupoBaHHE yMEHUH HCKaTh, aHAIM3UPOBATh U 00pabaThiBaTh (UINUYECKYIO
uH(popMaLio ¢ yu4€ToM npodeccnoHaTIbHON HANpPaBIEHHOCTH;

HNOJArOTOBKA OOYYalOMIMXCSl K YCHEIIHOMY OCBOGHHUIO TUCHMIUIMH W MOIYJen
npo¢eCCHOHATBHOTO IUKIA: (OPMUPOBAHUE Yy HUX YMEHHUH U ONbITa JEATEIHHOCTH,
XapaKkTepHBIX Js mpodeccuit / JOHKHOCTEH  CIy)KalUuX, IIOJIy4aeMbIX B
npodeccHOHATBHBIX 00Pa30BaTENIbHBIX OPraHU3aIMSIX;

MOJArOTOBKA K (OPMHUPOBAHUIO OOLIMX KOMIIETEHIUH OyAyIIero crenuainucra:
camMo00pa3oBaHus, KOMMYHMKAI[MH, TPOSBICHUS TPakJaHCKO-IATPUOTHUECKOM
MO3ULUH, COTPYIHUYECTBA, NMPHUHATHS PEIICHWH B CTaHJAPTHOW M HECTaHIApTHOU
CUTYalUsX, IPOSKTUPOBAHUS, IPOBEACHUS (HU3HMUECKUX U3MEpPEeHUH, 3 (PEKTUBHOTO U
0€30I1aCHOr0  MCIOJIb30BAaHUS PA3IMYHBIX TEXHUYECKHX YCTPOMCTB, COOJIIOJICHUS
IIpaBUJI OXpaHbl Tpyla Ipu padoTe ¢ Gpu3nueckuMu NprudopaMu U 000pyI0BaHUEM.

Ocob6eHHoCcTh (hOPMHUPOBAHKS COBOKYITHOCTH 3a/Ja4 M3YYCHHUS (PU3UKHU 1T CHUCTEMBI

cpenHero mpodecCHOHaIbHOTO 00pa30BaHUs 3aKIOYaeTcs B HEOOXOIUMOCTH peau3aluu
Mpo)eCCHOHAIbHONW HANpPABJICHHOCTH peIIaeMbIX 3ajaad, y4déra ocoOeHHocTel cdepsl
JEeSTENIbHOCTH OYIYIIUX CTIEIUATNCTOB.

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yanOHlHﬁCﬂ JOJI’KCH 3HATh:

CMBICT TOHATHM: (u3NYeCKoe sBJIEHHE, THUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMOJICIICTBHE, 3JIEKTPOMAarHUTHOE II0J€, BOJHA, (OTOH, aTOM, ATOMHOE f1po,
MOHU3HUPYIOLIUE U3IyYEHNUS,

CMBICII (PU3HUYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHUE, Macca, CHJa, UMILYJIbC, paboTa,
MEXaHUYeCKasi SHEPTHs, BHYTPEHHSS SHEprusi, aOCOJIIOTHAs TeMIleparypa, CPeaHss
KMHETUYECKasi JHEPrusl 4YacTHIl BELIECTBA, KOJWUYECTBO TEIUIOTHI, 3JIEMEHTApHBIN
ANEKTPUYECKUN 3apsfT;



CMBICT (DM3NYECKUX 3aKOHOB KIIACCHYECKOM MEXaHWKH, BCEMHUPHOTO TSTOTCHHS,
COXpaHEHMsI SHEPIWH, HMIYNbCa M D3JICKTPHUYECKOTO 3apsna, TepMOAWHAMHUKH,
AIIEKTPOMArHUTHON MHAYKINH, poTodddeKTa;

BKJIaJ] POCCHHCKMX M 3apyOeKHBIX YUYCHBIX, OKa3aBIIMX HaWOOJIbIIEe BIMSIHUE Ha
pa3BUTHE (DUBHKH.

B PE3YyJIbTAaTC OCBOCHHA JUCHHUITINHBI 06yqa}om1/117lc>1 JOJIKEH YMCTh.

IPOBOJIUTH HAOIIOACHNUS, IJITAHUPOBATH M BHIMIOIHATH YKCIIEPUMEHTHI,

BBIIBUTaTh THIIOTE3bl U CTPOUTH MOJEIIH,

IPUMEHATh IOJy4YEHHbIE 3HaHUS MO (QU3MKE A OOBSCHEHUS pa3HOOOpa3HbIX
(bu3n4ecKuX sIBICHUN U CBOICTB BEIIECTB;

NPAaKTUYECKH UCTIOIb30BaTh (PU3NUECKUE 3HAHUS;

OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(OpMaIuy;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS Ul PELIeHUs MPAaKTUYECKUX 3a/1ad
IOBCEHEBHOM  KM3HM, oOecreueHHs: O€30MAaCHOCTH  COOCTBEHHOM  JKU3HH,
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHUS U OXPAHbI OKPYXKAIOIIEH CPEIbI.

ONHUCBHIBATh U OOBSCHATh (U3MYECKUE SIBJICHUS U CBOMCTBA Tel: CBOWCTBA Ta3oB,
KUAKOCTEH M TBEpIbIX TEJ; 3JIEKTPOMAarHUTHYIO HWHIYKIMIO, PaclpoCTpaHEHHE
JJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYCHHE M IOIJIOLIECHUE
cBeTa aToMoM; HoTOdPGEKT;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPU;

JIeJIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIbHBIX TaHHBIX;

HOPUBOAUTE IIPUMEPBI, MOKA3bIBAIOIIUE, YTO: HAOIIOIEHHUS M SKCIEPUMEHT SBIISIOTCS
OCHOBOH I BBIABMKEHMSI TUIIOTE3 U TEOPUM, MO3BOJIIOT MPOBEPUTh MUCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB; (hU3MYecKass TeopHus JaeT BO3MOYKHOCTh OOBSACHATDH
M3BECTHBIE SIBJICHUSI MPUPOJBI U HAayuHbIE (aKThl, MPEACKa3bIBaTh €Ile HEU3BECTHBIE
SBJICHUS;

IPUBOJIUTH MPUMEPHI MPAKTHUECKOTO HUCIIOJIb30BaHUS (U3NUYECKUX 3HAHUN: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMUKUA U 3JIEKTPOAMHAMUKH B DHEPIreTHUKE; Pa3JIMYHBIX BUIOB
NIEKTPOMArHUTHBIX H3JIyY€HUN [UISl Pa3BUTUSA paguo M TEINEKOMMYHHUKAaILUH,
KBaHTOBOH (PM3UKU B CO3aHUHU JIEPHON SHEPTETUKH, Ja3€POB;

BOCIIPUHMMATh W Ha OCHOBE IIOJYYEHHBIX 3HAHUH CaMOCTOSTENBHO OLICHUBATH
uHpopManuio, conepxkamyocs B coobmenusx CMMU, HuHtepHere, Hay4HO-
MOMYJISIPHBIX CTAaThSIX.

HNPUMEHSATH MOJyYeHHbIE 3HaHUS /IS pelieHus] PU3NUEeCcKuX 3ajad;

OTIpeNieNATh XapakTep PU3NUECKOro mpolecca o rpaduky, radnuue, Gopmyie;

U3MEPATh PpAN (U3NYECKUX BEIMYMH, MPEJCTABIISAS Pe3yJabTaThl U3MEPEHHI C y4yeToM HuX
IIOTPELIHOCTEM.



1.4. Ilnanupyembie pe3yJibTaThl 0CBOEHHs 0011e00pa3oBaTebHOl AucHUNINHBI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[limanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO0mue
(JIMYHOCTHBIC ¥ METAIIPEAMETHEIC)

JMcuuIuinHapHble
(npeametHble pe3ynbTarhl B coorBeTcTBUU ¢ PI'OC

C00)

OK 01. Beibupatsb crioco0sl
peuIeHus 3a1a4
npoeCCUuOHATLHON
NESITEIIbHOCTH,
MPUMEHHUTEIHHO K
Pa3JInYHBIM KOHTEKCTaM

B yactu Tpy10BOro BOCIUTaHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBa,
Tpyznoooue;

- TOTOBHOCTbB K aKTUBHOM JCATEIHBHOCTH TEXHOJIOTHYECCKOU U
COITMAIbHOM HAINPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATD,
TUTAHUPOBATh U CAMOCTOSTEIIHHO BBIMTOJIHATH TAKYHO ICATEIHHOCTS;

- HHTEPEC K Pa3InYHbIM cdepam npodhecCHOHATBHOMN IeITeIbHOCTH,

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIbHBIMU

JICUCTBUSIMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIBHO (POPMYJIUPOBATH U aKTYaJIU3UPOBATH MTPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYNIECCTBEHHBIN MTPU3HAK WJIM OCHOBAHUS JIJISI
CpaBHEHUS, KJIacCU(PUKAUKA U 0000IICHUS;

- OIPEIENATh LIEH IeATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU
WX JIOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHUBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBUE
PE3yJILTATOB IIEJISM, OIECHUBATH PUCKH ITOCIICICTBHI
JIeATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HECHHBIX
npo0em

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:
- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIEIOBATETLCKOM U MMPOSKTHON

- c(hopMUpPOBATh MIPEJCTABICHUS O PO U MecTe PU3UKU
¥ ACTPOHOMHUH B COBPEMEHHOI HayyHOU KapTUHE MHUPA,
0 cucTeMooOpa3zyromieii poiu PU3UKH B pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHi, 0 BKJIa/le POCCUICKUX U 3apyOexHbIX
yUYEHbIX-(DU3UKOB B Pa3BUTHE HAYKH; IOHUMAHUE
(hU3HUECKOl CYIIHOCTH HAOIIOIACMBIX SIBIICHUN
MHUKPOMHPA, MAKPOMHUPA U MEraMUpa; MOHUMaHUE POJIH
AaCTPOHOMHU B TIPAKTUYECKOH JIESITETHHOCTH YEJIOBEKA
U JJabHENIIIeM HayYHO-TeXHUYECKOM pa3BUTHH, POJIU
¢u3uKu B pOpMUPOBAHUU KPYro3opa U
(yHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa ISt
pelIeHusI MPaKTHYECKUX 3a7ad;

- c(hopMUpPOBaTh YMEHUS PEIIATh PacUeTHBIE 331a4H C
SIBHO 33/1aHHON (PM3NYECKOI MO/IeNbI0, UCTIONb3YS
(bu3nveckne 3aKOHBI ¥ IPUHITUIIBI; HA OCHOBE aHAIIN3a
YCJIOBHS 33J]aul BBIOMPATh (PU3HUECKYIO MOJIEINb,
BBIIENATH (U3NYECKHE BEIIMIHHBI U ()OPMYITHI,
HEOOXOAMMBIE JJIS €€ PELICHUs, TIPOBOJUTH PACUETHI U
OILIEHUBATh PEATLHOCTH MMOTyYEHHOTO 3HAUYCHUS
(u3n4ecKoil BETMUMHBL; PelIaTh KaUYeCTBEHHbIE 3a/1a4H,
BBICTPaMBAs JIOTHYECKH HEMTPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHHIi ¢ ONOpOol Ha U3Yy4YeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHMUS;

- BJIQJIETh OCHOBOIIOJIAralOIUMH (PU3HUECKUMH
MOHATUSIMH U BETMYMHAMH, XapaKTEPU3YIOIIUMHU
(buzmvecKre mpoIecchl (CBI3aHHBIMHU C MEXaHUYECKHM
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JESITCIIbHOCTH, HaBBIKAMH Pa3pelICHUS MPoOJIeMm;

- BBIABJIATDH HpI/I‘-II/IHHO-CJIGIICTBCHHBIe CBsI3HU U aKTyaJII/I3I/IpOBaTB
3aJ1avy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS, HAaXOAUTh apTyMCHTHI
JUTSI TOKA3aTeIbCTBA CBOMX YTBEPKACHHIA, 33/1aBaTh TapaMeTPhl U
KPUTEPUHU PELICHHUS;

- aHaJII/IBI/IpOBaTI) HOJ'Iy‘-IeHHI)IC B X0I¢€ peHIeHI/Iﬂ 3a1a49u pe3y.HI)TaTI)I,
KpHTquCKH OIICHUBATh UX I[OCTOBepHOCTB, HpOFHOBI/IpOBaTI)
U3MEHCHHE B HOBBIX YCIIOBUSIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJH)Hy'IO u HpaKTquCKYIO
00J1aCTH >KU3HEICITEIHEHOCTH,

- yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTEeiH;

- BBIZIBUTATh HOBBIC UJICH, IIPE/IaraTh OPUTHHAIBHBIC TOIXObI U
peIICHHUS;

- cCOCOOHOCTh MX MCIOJIB30BAHMS B IIO3HABATCIILHON U COIUAILHOM
MPaKTHKE.

JIBH)KCHHEM, B3aMOACHCTBUEM TeJl, MEXaHUUYECCKHUMU
KoJieOaHUSIMU U BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BENIECTBA, TETJIOBBIMH ITPOIIECCAMH;
3JIEKTPUYECKUM U MAarHUTHBIM IOJIIMH, JIEKTPUYECKUM
TOKOM, JICKTPOMarHUTHBIMH KOJICOAHUSIMH ¥ BOJIHAMU,
OINTUYCCKUMHU SIBIICHUSIMM; KBAHTOBBIMHU SIBJICHHUSIMHU,
CTPOCHUEM aTOMa U aTOMHOTO s]Ipa,
PaIMOaKTUBHOCTHIO); BJIaJICHUE OCHOBOTIOJIATAIOITUMU
ACTPOHOMUYECKUMH MOHITUAMH, TO3BOJIAIOILIUMHU
XapaKTepU30BaTh MPOIIECCHI, MPOUCXOAIINE HA
3BE3/aX, B 3BE3IHBIX CHCTEMaX, B MCKTaJIaKTHICCKOM
cpene; IBIKEHHE HEOSCHBIX T, YBOJIIOIMIO 3BE3]] U
Bcenennoi;

BJIAJICTh 3aKOHOMEPHOCTAMH, 3aKOHAMU U TEOPUAMHU
(3akon BcemupHoro Tsrotenus, I, I u 11l 3akonbr
HprotoHa, 3aKOH COXpaHEHUs] MEXaHUUYECKON DHEPTHH,
3aKOH COXPaHEHHS UMITYJIbCa, TPUHIIUI CYIEPHO3ULINI
CWJ1, IPUHLIMII PAaBHOIIPABHOCTH MHEPLUAIIBHBIX CUCTEM
OTCYETa; MOJIEKYJIAPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, IEPBBIN 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna, 3akoH Kynona, 3akon Oma Jij1s yyacTka LenH,
3akoH OMa 1Sl TOJTHOM 3JIEKTPUYECKOM LIETH, 3aKOH
Jxoynsa - JIeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUH,
3aKOH COXPaHEHHMS YHEPTHH, 3aKOH MPSIMOJIUHEUHOTO
pacrpoCTpaHEeHUs CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPAaHECHUS
SHEPIrUH, 3aKOH COXPAaHEHHUSI UMITYJIbCA, 3AKOH
COXPAHEHUS JIEKTPUYECKOT0 3apsiia, 3aKOH
COXPAaHEHUs MacCOBOI0 YMca, ocTynarsl bopa, 3akoH
PaIMOaKTHBHOTO PacIiaja); YBepEHHOE UCIIOJIb30BAHUE




3aKOHOB U 3aKOHOMEpPHOCTEN IpH aHaIn3e GU3NYECKUX
SIBJIEHUM U MIPOLIECCOB.

OK 02. OcymiecTBisITh
MIOWCK, aHATTN3 U
UHTEPIPETAINIO
uH(pOpMaINN, HEOOXOUMOI
JUTSL BBITIOJIHEHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

B o6mactu IEeHHOCTH HaYyYHOTO ITO3HAHUS:

- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O Ha JIMAJIore KyJIbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENLCKON KYJIbTYPhI KaK
CPEICTBA B3aUMOACHCTBUS MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

- OCO3HAHME [IEHHOCTH HAYYHOU JESTSIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISIT IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IEATEIBHOCTh
WHMBUIYAILHO U B TPYIITIE;

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU

IEHCTBUSIMU .

B) paboTa ¢ uHpopmaruei:

- BJIQICTh HaBBIKAMH TIOJTy4eHUST NHPOPMAITUU U3 UCTOYHHKOB
Pa3HBIX TUTIOB, CAMOCTOSITEIIBHO OCYIIECTBIISTH MIOUCK, aHAITN3,
CUCTEMAaTU3AINIO ¥ UHTEPIPETAINI0 HHPOPMAITUH PA3TUIHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

- CO371aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C y4eTOM Ha3HAUCHHUS
uH(GOpPMAIIUHU U IENIEBOI ayAUTOPUH, BEIOUpAsi ONTUMATBHYIO
(dbopMy MpeCcTaBICHUS U BU3YATU3AIINM;

- OIICHUBATh IOCTOBEPHOCTh, ISTHTUMHOCTh MH(OpPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHUYECKUM HOPMaM;

- ACTIOJIB30BATh CPEJICTBA MHPOPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B pEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3AIMOHHBIX 33714 ¢ COOJII0ICHHEM TpeOOBaHUH
OPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUCHBI,
pecypcocOepeKeHus, MPAaBOBBIX U ATUYECKUX HOPM, HOPM

- YMCTb YUYUTHEIBATh I'PaHUIIbI IPUMCHCHH A N3YUCHHBIX
(1)I/I3I/I‘IGCKI/IX MOﬂeHeﬁl MaTCpHraJibHas TOYKaA,
HHCPpLHAJIbHAA CUCTEMA OTCUCTA, HACaIbHBIN ras;

- MOACIIN CTPOCHUS I'a30B, )I(I/I,Z[KOCTGI;'I " TBEPAbIX TCII,
TOYCUHBIN SJIGKTpI/I‘IeCKI/Iﬁ 3apsaa, sacpHasd MOACIIb
aToOMa, HYKJIOHHadg MOACJIb aTOMHOTI'O sA/Apa IMpu
pPCIICHUHA (1)H31/I‘16CKI/IX 3ajJa4.




nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
- BIIQJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOpPMAIIHH,
WH(POPMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OK 03. ITnanupoBatp u
peaIn30BhIBaTh COOCTBEHHOE
npopeCCUOHATIBHOE
JUYHOCTHOE Pa3BUTHE.

B obnacTu 1yXx0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

- ¢(hopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO
MIOBE/ICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE
peLIeHNs, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

- OCO3HAHME JMYHOTO BKJIa/1a B IOCTPOCHUE YCTONUYMBOIO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM U (WIIN) APYrUM
YIEHaM CEMbH, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
IPUHSTHS LEHHOCTEN CEMENHON KU3HU B COOTBETCTBHUH C
TpaauLUsAMU Hapo1oB Poccuu;

OBnazneHne yHUBEpPCAIILHBIMU PETYIISITUBHBIMU ACHCTBUAMMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITENIBHO OCYILECTBIIATh MI03HABATEIBHYIO JIEATENBHOCTD,
BBISIBIISITH MPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4¥ B 00pa30BaTeIbHON AESITENbHOCTH U )KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH PEeUIeHHs MPOOIEMBbI C YIETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATNIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- c1oco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO ITHPOKON
SPYIUIMH B Pa3HbIX 001aCTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- MCIOJIb30BaTh MPHUEMBI pedIeKCUU ISl OLIEHKH CUTYyalllu, BEIOOpa

BJIaJICTh OCHOBHBIMH METOJIaMH HAyYHOI'O MIO3HAHMUS,
UCIIOJIb3YEMbIMH B (PU3HKE: TPOBOAUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHUS PU3NIECKUX BEITHMYUH, BEIOUpast
ONITUMAJIbHBIN CIIOCO0 U3MEPEHHUS U HCIIOJIB3YS
W3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUH,
IPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTEH (pr3nueckux
BEJIMYHH C MCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHIA,
OOBSICHATh MOJTY4YEHHBIE PE3YJIbTAThl, UCIIOJIb3YS
¢du3nvecKne TEOprH, 3aKOHBI U TIOHSTHSI, U JIeJIaTh
BBIBO/IbI; COOJIOATh paBUiIa 6€30MacHOro Tpyaa npu
MIPOBEJICHUH HCCIIEI0BaHN B paMKaX yueOHOIro
HKCHEPUMEHTA U YUeOHO-HCCIIeI0BATENbCKON
JeSITETbHOCTH C MCIIOJIb30BAaHUEM ITH(PPOBBIX
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO
o0opynoBaHus; cPOPMUPOBAHHOCTH MPEICTABIICHUN O
METO/1axX MOJIy4YeHHs HayYHBIX aCTPOHOMHUYECKUX
3HaHUHI

oBJIaIeTh (CHOPMUPOBATH MPEICTABIICHNS ) TTPaBUIIAMHU
3anucH Gpusnyeckux popmyin penbedHO-TOUSUHOU
cuctembl obo3Hauenuit JI. bpaiins (s cnensix u
CJIa00BUISAIIUX 00YUYAIOIIUXCS).




BEPHOT'0 PEILEHUS;

- YMETbh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110
UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIM UHTEIUIEKT, IPEANO0JIaraomui

Cc(OPMHUPOBAHHOCTH:!

- BHYTPEHHEN MOTUBALIMH, BKIIFOYAIOIIEH CTPEMIICHHUE K
JOCTUKEHUIO 1IEJIN U yCIeXY, ONTUMU3M, HUHUIIUATUBHOCTD,
YMEHHE JEHCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MIOHUMATh 3MOIIMOHATIBHOE
COCTOSIHUE JIPYT'HX, YYUTBIBATH €r0 IIPU OCYIIECTBICHUN
KOMMYHHKAIIMH, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOUIEHHUS C APYTUMHU JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U
paspemnatb KOH(IUKTHI.

OK 04. Paborats B
KOJIJIEKTHUBE M KOMaH/IE,

3¢ PeKTUBHO
B3aMMOJIEHCTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM,
KJIIHEHTAMH.

- TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPEIEIICHUIO;

- OBJIJICHUE HAaBbIKAMU Y4€OHO-HUCCIIEA0BATENIbCKOM, MPOEKTHON U
COIMATLHOM JeSITEIIHFHOCTH,

OBnazeHue yHUBEpCAIbHBIMA KOMMYHUKATUBHBIMU JE€HCTBUSAMM:

0) COBMECTHasl IeATEITbHOCTb:

- IOHUMATh U UCTIONB30BATH MMPEUMYILIECTBA KOMaHIHOU U
WHAWBUAYAILHON pa0oTHI;

- MPUHUMATH I1€JT1 COBMECTHOM JACSATEIHHOCTH, OPTaHU30BBIBATH U
KOOPJMHHUPOBATH JEHUCTBUS 10 €€ JOCTUKEHHUIO: COCTABIIATH IIaH
JIEUCTBUMN, PACIIPEIEIATh POJIM C Y4€TOM MHEHUN YYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBHIIIOIHATH PA0OTY B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;

- OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE TTOBEACHHUE B
pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE,

- OBJIAZIETh YMEHUSMH paboTaTh B IpyIIIE C
BBINTOJIHEHHEM PA3JIUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy FPYIIIbL, PAllMOHAIBHO
pacIpenensiTh 1eATeIbHOCTh B HECTaHIapTHBIX
CUTyalusaXx, aACKBATHO OUCHMUBATL BKJIAJ KaKA0I0 U3
YYaCTHHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBaeMOn
MPOOIIEMBI.




OBITh MHUITMATHBHBIM

OBraneHne yHUBEPCATBHBIMU PETYISITUBHBIMU JCHCTBUSIMHU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX JIFOICH MIPH aHATHN3E
pe3yJIbTaTOB JCATECIBHOCTH,

- IPU3HABATh CBOE MTPABO U MIPABO APYTHUX JIFOICH HA OMIHOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3HUIIHH JPYTOTO
YeJI0BEKa.

OK 05. OcymiecTBasTh
YCTHYIO U TUCHMCHHYIO
KOMMYHHKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE C
y4eToM 0coOeHHOCTEe!
COIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0macTu 5CTETHYECKOrO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYasa DCTETUKY HaAYYHOI'O
TBOPYECTBA, IPUCYILETO (PU3NIECKON HAYKE;

- CIIOCOOHOCTH BOCIPUHUMATh Pa3IMYHbIE BUAbl HICKYCCTBA,
TPaJUIIAN ¥ TBOPYECTBO CBOETO U APYTUX HAPOJIOB, OIIYIIAThH
HMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

- Y6€)K)1€HHOCTB B BHAUYUMOCTHU IJId JIUYHOCTHU U O6HI€CTB3
OTCUYCCTBCHHOTO U MI/IpOBOFO I/ICKYCCTBa, OTHHUYCCKUX KyJ'II)TypHI)IX
TpaaulUi U HAPOJITHOTO TBOPUECTBA;

-TOTOBHOCTbH K CaMOBI)Ipa)KeHI/IIO B pa3HBIX BUaax I/ICKYCCTBa,
CTpeMJICHHE MPOSIBIATH KaueCTBA TBOPUECKON JTUUHOCTH;

OBHa}IeHI/Ie YHI/IBepCaJ'II)HBIMI/I KOMMYHI/IKaTI/IBHI)IMI/I HeﬁCTBHﬂMHZ

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacrio3HaBaTh HeBEPOATLHBIC CPEJICTBA OOIICHHUS, TOHUMATh
3HA4YCHHUEC COITMAJIbHBIX 3HAKOB, paCHOSHaBaTI) Hpennocmm(n
KOH(JIMKTHBIX CUTYAIlHi U CMSTYATh KOH(IUKTHL;

- pa3BEepPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
HUCITOJIB30BAHUECM A3BIKOBBIX CpC}ICTB.

- YMETh pacno3HaBaTh PU3NYECKUE SIBICHUS (IIPOLECCHI)
U OOBSICHATH UX HAa OCHOBE M3YUYEHHBIX 3aKOHOB:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JIBUKEHME, CBOOOAHOE Na/IeHUeE Tell, IBUKEHUE 110
OKPY>KHOCTH, UHEPLIMS, B3aUMOJIEHCTBHE TET,
KoJje0aTenbHOE ABM)KEHNE, PE30HAHC, BOJTHOBOE
nBIKeHue; muddy3us, OpoyHOBCKOE JBUKEHUE,
CTpOEHHE KUAKOCTEN U TBEPBIX TEJ, U3MEHEHHE
o0BbeMa TeJ Mpu HarpeBaHUU (OXJIAXKICHUH ), TEIIIOBOE
paBHOBECHE, HCTIApEHKE, KOHIEH callus, TJIaBJIeHUE,
KPUCTAIUTU3AIMS, KUTICHHE, BJIAXKHOCTh BO3/1yXa, CBS3b
CpeaHel KHHETHYECKON SHEPTUU TEIJIOBOTO JIBUKEHHUS
MOJIEKYJI ¢ a0COJIIOTHOM TeMIIepaTypoii, HOBbILICHHE
JTaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyjie, CBSA3b MEXKy TapaMeTpaMH COCTOSIHUSA ra3a B
M30IIpoLEccax; MEKTPU3ALINA TN, B3aUMOJEICTBHE
3aps10B, HarpeBaHUE IPOBOJIHUKA C TOKOM,
B3aMMO/ICHICTBIE MarHUTOB, YJIEKTPOMArHUTHAS
WHIYKIHS, TEHCTBIE MArHUTHOTO TIOJIST Ha MIPOBOTHUK
C TOKOM U JIBIDKYIIUICS 3apsijl, SIEKTPOMArHUTHBIC
KoJieOaHus U BOJIHBL, IPSIMOJIMHEHHOE
pacnpoCTpaHEHHUE CBETA, OTPAKEHUE, IIPETIOMIIEHUE,
nHTephepeHrs, Tubpakius 1 MOIIpU3alis CBETa,




nucriepcus ceera; porornekTpudeckuii 3 exT,
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToOMa BOJIOPO/Ia, €CTECTBEHHAS U
WCKYCCTBEHHAs PaJlOAKTHBHOCTb.

OK 07. CognericTBOBaThH
COXPAHEHHUIO OKpYKaroUen
Cpelbl, pecypcocOepekeHHIO,
3¢ (HEeKTHBHO JACHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIIHIX

B o6nacTu 9K0JI0rH4eCcKOro BOCIIUTAHUS:

- chOpMHUPOBAHHOCTH IKOJIOTUIECKOUN KYJIbTYPhl, TOHUMAHUE
BIIMSTHUS COLMATBHO-DPKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
NPUPOIHON U COLMANBHON CPEIbl, OCO3HAHUE TII00aTHLHOTO
XapakTepa dKOJIOTUYECKUX MPOodIIeM;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYXKAIOLIEH cpee
Ha OCHOBE 3HAHUS LIeJIeH YCTOMYUBOTO Pa3BUTHS YE€JIOBEUECTBA;
- aKTUBHOE HEMpUATHE ACUCTBUMN, MPUHOCSIIUX Bpel KpyKarolien

cpene;

- YMCHHUE IPOTHO3UPOBATH H€6J1aFOHpI/I$ITHBI€ OKOJIOTHYECKHUEC
MOCJIE/ICTBUSI PEANTPUHUMAEMBIX JIEUCTBUI, IPEJOTBPALLATh UX;

- paCliupCHUC OIIbITA JCATCIbHOCTU AKOJIOTHUECKOH
HAIpPaBJIEHHOCTH HA OCHOBE 3HAHUH 1O (U3HKE.

- chopmupoBaTH YMEHUS IPUMEHATH MOTy4YeHHBIE
3HAHUS JUTSI OOBSICHEHUS YCIIOBHH IMPOTCKAHHUS
(bU3UYECKUX SBJICHUH B IPUPOJIE U JIUIS IPUHATHUS
IIPAaKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU IS
obecrieueHrst 6€30MMaCHOCTH TIPH OOPAIICHUH C
OBITOBBIMU TPHOOPAMHU U TEXHUYICCKHUMH
yCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOACHUS
HOPM 5KOJIOTMUECKOTO MOBEJICHUSI B OKPYXKaIoen
cpele; MTOHUMaHue HeOOXOAUMOCTH MPUMEHEHHS
JTOCTHKEHHUHN (PU3UKU U TEXHOJIOTUH IS
palMOHAIBHOTO MPUPOJIONOJIb30BAHUS.




2.1.

2. CTPYKTYPA U COJIEP’KAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUIINHDBI

O0beM QMCHUIIIMHBI M BU/IbI y4eOHOH padoThI

Bun yuyeOHoi padoThI

O0BeM B yacax

O061bemM 00pa3oBaTeIbHON MPOrpaMMbl 100

TUCHUTLTHHBI

1. OcHoBHOE conepxkaHue 46
BT. 4.

TEOpEeTUIECKoe 00yueHue 38

71a00paTOPHBIE 3aHATHS 8

2. [MpodeccuoHaTbHO-OPUEHTHPOBAHHOE 52

cojiep:KaHue

B T.U.:

TEOpeTUIeCcKoe 00yueHune 36

NPaKTUYCCKHUE 3aHATHS 8

71a00paTOPHBIE 3aHATHS 8

IIpomeskyTouHasi aTTecTaius (3a4eT ¢ OLEHKOI) 2




1.2. TemaTu4yeckuii MJIaH U cojieprKaHue TUCUUILTHHBI «DU3NKA»

B conepxannn yueOHOro MaTepuasia moxy>KUPHBIM MPU(TOM BBIIEIEHO MPO(ECCHOHAIbHO-OPUEHTHPOBAHHOE COJICpKAHUE.

HaumeHoBanue pa3aciioB U
TEM

Conepxanue yueOHOro MaTepuaia, JabopaTopHble U IIPaKTHUECKHE pabOThl, MHANBUIYaTbHBIN TPOEKT (eciin
MIPEyCMOTPEHBI)

O0BeM YyacoB

Dopmupyemsle 001He
U npodeccHoHaIbHbIE
KOMIETCHIINH

1

2

3

4

Pasznen 1. ®uszuka u METOAblI HAYYHOI'O MO3HAHUA

2

Tema 1.1
Bsenenue.
dusuka 1 METOIBI
HAay4YHOTO MMO3HAHUS

Cooepocanue yuednozo mamepuana:

®uszuka - Hayka o mnpupoae. Hayunble MeToAbl NO3HAaHUS OKpyxaromero wmupa. Poib
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue Gpu3ndeckux sBICHUI U mporeccoB. Hayunbie runote3sl. @u3nyeckue 3aKOHbI
1 Teopur. [ paHUIBI MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponb u MecTo ¢pusuku B OpMUPOBAHUU COBPEMEHHOM HayYHOUW KapTUHBI MHUPA, B TPAKTHUECKON
NEeSATEIbHOCTH JItoie. 3HaYeHWe (PU3MKH NPH OCBOeHMH crnenuaibHoctu IloBapckoe u
KOHIMTEPCKOe J1eJ10.

2

OK 03
OK 05

Pasznea 2. MexaHuka

14(8/-)

Tema 2.1
Kunematuka

Cooepircanue yuebnozo mamepuana:

Mexanuueckoe ABM>KeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOro JBMKeHHsA. CucremMa OTcUéTa.
Tpaexropus.

[lepememienne, CcKOpocTh (CpeiHsAs CKOPOCTb, MIHOBEHHass CKOpPOCTb) M  YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUH HAa OCU CHUCTeMbl KoopAuHAT. ClokKeHHe NepeMenieHn u
CJIOJKE€HUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBWKeHUE. ['paduKkud 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHUS MaTEpUaIbHOW TOUKH OT BPEMEHHU.
CBoOoaHoe majeHue. Y cCKopeHrue CBOOOHOTO TaICHHS.

Kpuonuneiinoe npuxenue. JIBuxeHne MaTepuaibHOW TOYKH 110 OKPYKHOCTH € ITOCTOSTHHOM
0 MOIYJK CKOPOCTHIO. YIJIOBasi CKOPOCTb, JIMHeiHas ckopocTh. Ilepmoa m wyacrora
o0pamenus. lleHTpocTpeMHUTEIbLHOE YCKOPEHHUE.

TexHuuyeckue yCTpoHCTBA M MPaKTUYECKOE MPUMEHEHHE: CHUAOMETp, ABM)KEHHE CHapsJOB,
LIENIHbIE U PEMEHHBIE MTEpPEIaUH.

4

Tema 2.2
JnHamMuka

Cooepircanue yuebnozo mamepuana:

[Ipunnnn otHocurensHOCTH [amwited. IlepBerii 3akoH HproToHa. MHepuuMaibHBIE CHCTEMBI
OTCUéTa.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa aJisi MatepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA 111 MATEpUAIIBHBIX TOYEK.

OK 01
OK 02
OK 04
OK 05
OK 07




3akoH BceMHpHOro TaroteHus. Cuna tsoxkectu. [lepBas kocmudeckast CKopocTh. Cuia ynpyrocT.
3axoH ['yka. Bec Tena.

Tpenne. Buapl TpeHus (mMokos, ckojbxeHus, kadeHus). Cuna Tpenums. Cyxoe tpenue. Cuia
TPEHHS CKOJIBKEHUSI W cuiia TpeHus: mokosi. Kosddunument tperns. Cuiaa CONMpOTUBICHUS TPU
JBUKEHHUH TeJa B KUAKOCTU WM rase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpareHus. [1neuo cumbl. YciioBust paBHOBeCHs TBEPAOTO Tena.
TexHn4yeckue YCTPOHCTBA W MNPAKTHYECKOEe NPHMeHEHHe: TMOAIIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CIIYyTHUKOB.

Tema 2.3 Cooeporcanue yuednozo mamepuana: 4
3aKoHBI COXpaHeHus B | IMnyiabc MaTepualibHOW TOYKH (Tella), CHCTEMbl MaTepHaIbHBIX TOYCK. VIMIyJIbC CHIIBI H

MEXaHHUKe M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cribl. MOIIHOCTE CHIIBL.
Kunernueckass sHeprusi mMarepHajibHOi TO4YkH. Teopema 00 HM3MEHEHUM KHHETUYECKOM
sHepruu. IloreHuuanbHasi 3Heprus. IloTeHuuanbHas s3Heprust ynpyro JehopMHPOBAHHOM
npyxuHsl. [loreHnnanbHas sHeprus Tena BOJIM3HU OBEPXHOCTU 3EMIIH.
[loreHnuanpHble W HEMOTEHUHUANbHbIE CHUJIbl. CBs3b pabOThl HENOTEHIHMAJIbHBIX CHI C
U3MEHEHHEM MEXaHMYECKOM OSHEpPruu CHUCTEMBbI Tel. 3aKOH COXPAHEHUSI MeXaHM4YecKOW
JHEPIruu. YIpyrue U Heynpyrue CTOJKHOBEHUS.
TexHn4yeckue ycTpoiicTBa M NPAaKTHYECKOe NPHMEHEHUe: BOJAOMET, KONEP, NPYKUHHBIA
NMHUCTOJIET, IBHKCHHUE PAKeT.
IIpakTnyeckue 3aHATHSA 2
Pemenue 3aa1a4 npoeccoHAIbLHOI HANPABJIECHHOCTH 110 pasaeiay «MexaHuka»

Paznen 3. MouiekyJsipnasi pu3NKa M TEPMOJIMHAMHKA 20 (10/4)

Tema 3.1 Cooeporcanue yuednozo mamepuana: 4 OK 01
OcHOBBI MOJIEKYIAPHO | OCHOBHBIE TOJOXXKEHHSI MOJICKYISIPHO-KUHETUYECKONH TEOPUM M HMX ONBITHOE OOOCHOBAaHUE. OK 02
- KUHETHYeCKOM Teopun | bpoyHoBckoe nBmkenue. Auddysusi. XapakTtep JBH:KEHMA W B3aUMOJAEHCTBUS YACTHIL OK 03

BewecTsa. Mojaeau CTpPOCHHUsI ra3oB, KMAKOCTE M TBEPABIX TeJ U 00bSICHEHHME CBOWCTB OK 04
BelllecTBA HA OCHOBe J3THX Mojeseil. Macca u pasmepsl Mosekyin. KonmdecTBo BemiecTsa. OK 05
[Tocrosunas ABorajpo. OK 07

TemoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens wuneanpHOro rasza. (OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KUHETUYECKONM TEOpHUH
uaeadbHOro rasza. AOCOJIOTHas TeMmIieparypa Kak Mepa CpeJHed KHHETHYECKOW SHepruu
TEIUIOBOrO JBWKEHMs dacTul rasza. [llkxama temneparyp KenbBuna. I'a3oBble 3aKOHBI.
YpaBuenne MenpneneeBa-Knaneiipona. 3akon JlanproHa. M3omporecchl B Ma€aIbHOM rase ¢




MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBieHUE HU30IMPOLIECCOB: U30TEPMA,
n30Xxopa, u3odapa.
TexHuuyeckue yCcTpoiicTBa U NPaAKTHYeCKOe NIPUMEHEHHEe: TEPMOMETP, OapomeTp.

JlabopaTopHble 3aHATHSA:

Jlaboparopuas padora Nel. MUzyuenne 3akona I'eii-JIioccaka 2
Tema 3.2 Cooepircanue yueonozo mamepuana: 6
OcHOBBI Tepmoaunamuyeckasi cucreMa. BHyTpeHHsII Heprusi TEPMOAUHAMUYECKON CHCTEMbI H
TEPMOJUHAMUKU croco0bl  eé wu3meHeHusi. KoimvectBo Temnorbl W padora. BHyTpeHHss SHeprus
OJTHOATOMHOTO HJICAIbHOTO Ta3a. Buupl Tersionepenayu: TEMJIONPOBOJHOCTh, KOHBEKLIHS,
u3iyyeHue. Y ienbHas TeI0EMKOCTh BellecTBa. KolnyecTBo TEMIOTh IpU TEIUIONEpeaye.
[Tonstue 00 aguabatHom mpouecce. [lepBhlii 3akoH TepmoauHamMuku. [IpuMeneHnue nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTEprpeTanus paboTh rasa.
Bropoii 3akon TepmogunamMuku. HeoOpaTuMocTh npoiieccoB B IpUpO/IE.
TennoBele Mamuubl. [IpuHIMNDBL AelicTBUsA TemioBeIX MamuH. [IpeoOpasoBanust sHepruu B
TerioBbiX MammnHax. Kosdduiment nonesnoro aevictBus TernoBoil mamuubl. [ukn Kapuo u
ero Ko3(UIMEHT MOJIE3HOTO IEHCTBHUA. DKOJIOTUIECKUE TPOOIEMBI TETNIOIHEPTETHKH.
TexHuyeckne yCTpoiicTBA W NPAKTH4YeCKOe TMPHMEHEHHe: [BHMraTeJlb BHYTPEHHEro
cropanms, ObITOBOI X0J10JWJIbHUK, KOHIMIIHOHEP.
Tema 3.3 Cooepircanue yuebnozo mamepuana: 4
Arperarnble coctosnus | [lapoo6pa3oBanue u kKoHaeHcanus. Ucnapenue u kunenne. AGCOIOTHASI M OTHOCHTEIbLHAS
BemiecTBa. Pa3oBble | BJAAXKHOCTH  Bo3Ayxa. HacelmmeHHblii map. YaeapHash Temiora mnapoo0pa3oBaHMs.
MEePEXO0/IbI. 3aBHCHMOCTDH TeMIepaTypbl KMIIEHUS OT JaBJICHUS.
Teépnoe Teno. Kpucrasimueckne 1 aMop(Hbie TeJia. AHU30TPONUS CBOMCTB KPHCTAJJIOB.
Kuakue xpucranabsl. CoBpemeHHble MaTepuabl. IlnaBiieHne M KpHCTaLIH3ALUSA.
YaeabHas Tensiora miasjaenus. Cyoanmanus.
YpaBHeHHe TeNJI0BOro fajnaHca.
TexHuyeckue ycTpoicTBa M NpPaKTHYecKOe INPHMEHEHHe: THIPpoMeTp W IICHXpOMeTp,
KAJOPUMeETP, TEeXHOJIOTHM TOJIyYeHHS] COBPEeMEHHBbIX MaTepHajoB, B TOM 4YHcCJIe
HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH.
IIpakTnyeckue 3aHATHSA 2
Pemenue 3a1a4 npoecCHOHAIBLHON HANPABJAECHHOCTH
JlabopaTopHble 3aHATHSA:
Jlaboparopuasi padora Ne2 OnpenesieHre BJAKHOCTH BO3yXa. 2
Paznen 4. DaekTpoAnHAMHKA 24 (12/4)
Tema 4.1 | Cooeprrcanue yue6nozo mamepuana: 4 OK 01




DJIEKTpOCTaTHUKA JileKTpU3aNM TeJ. JJIeKTpruUecKkuid 3apsia. /[Ba Buaa slneKTprudeckux 3apsaaoB. [IpoBoaHuky,
JUBJIEKTPUKU U MOIYIPOBOAHUKHU. 3AKOH COXPAHEHHS 3JIEKTPUYECKOro 3apsja.
B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodedHBIM 3JIEKTpUYECKUM 3apsij. DJIEKTPUUECKOe
nosie. Hanpsk€HHOCTD 3i1eKTpryeckoro nois. [IpuHoun cynepnosuuuy 3JeKTPUYECKUX MOJEH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO MOJIS.
Pabora cun snexrpocratrueckoro nois. Ilotenuunan. Pasnocts morennuanos. IlpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM M0J1€. J(n3nexkTpuyeckas NpoOHUIAEMOCTb.
OnextpoéMkocTs. KonaeHcaTop. OJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. OHEeprus
3apsyKEHHOI0 KOHJIEHCATOpA.
TexHuyeckue ycTpoiicTBA M NPaKTH4YecKOe INPHMEHEHHe: 3JIeKTPOCKOI, 3JIEeKTpPOMeTp,
3JIEKTPOCTATHYECKAS 3aluTa, 3a3eMJIeHH e 3JIeKTpOonpudopos, KOH/IEHCaTop,
KONMPOBAJIbHBIN annapar, CTpyHHbIH IPUHTEP.

Tema 4.2 Cooepotcanue yuednozo mamepuana:
[TocTosHHbIHI DJIeKTPUYECKHI TOK. YC/JI0BUS CYLIeCTBOBAHHSA JJIeKTPUYeCKOro Toka. McTouHMKH TOKA.

BJICKTpI/I‘leCKI/Iﬁ TOK.

Toxu B paznu4HbIX
cpenax.

Cuuia Toka. IlocTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 17151 yyacTKa 1elH.

JIeKTpHYecKoe CONPOTHUBJICHHE. Yaeabnoe CONPOTHBJICHUE BelecTBa.
IlocnenoBarenbHoOE, NapajuielbHOE, CMEIIAHHOE COCAUHEHHE IPOBOAHHKOB.

Pab6ota snexkrpuueckoro Toka. 3akoH JxkoyJisi-Jlenna. MoImHOCTb 3JIeKTPHYECKOTr0

TOKA.

DJIEKTPOABHMKYLIAsi CHJIA M BHYTPEHHee CONPOTHBJICHNE HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOI1) dJ1eKTpuYecKkoi nenu. Koporkoe 3amMmbikaHue.

OneKTpOHHAs NMPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTbH CONPOTHUBIIEHUS METAJUIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

MoaynpoBoanuku. CoOCTBeHHAsI M MPUMECHAs MPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOICTBa p-
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPHI.

JVIEKTPUYECKHMH TOK B PacTBOpax M PpacIiuiaBax 3JIEKTPOJIUTOB. JJIEKTPOJUTHYECKAS
AUCCOUUALMSA. DJIEKTPOIH3.

JJIeKTPHYECKHH TOK B razax. CaMoCTOsATe/IbHbIA U HECAMOCTOATEIbHbIH pa3psaa. MosHus.
[Ina3zma.

TexHn4yeckHe yCTPOHCTBA U NPAKTHYECKOE PUMEHEHHE: aMIlepMeTp, BOJIbLTMETP, peocTar,
HCTOYHUKHU TOKA, JJIEKTPOHArpeBaTe/lbHbIe MPHUOOPHI, 3JIEKTPOOCBETUTEIbHbIEe NPUOOPBI,
TEePMOMETP CONPOTUBJICHUS], BAKYYMHBIH [HOA, TEPMUCTOPbI H (OTOPE3HCTOPHI,
NOJIYNIPOBOAHUKOBBIN M0/, F'A1bBAHUKA.

OK 02
OK 03
OK 04
OK 05
OK 07




I[MpakTuyeckue 3aHATHS
Pemenue 3ana4 npodeccnoHaIbHOI HANIPABJIEHHOCTH

JlabGoparopHble 3aHATHSA:

JlabopaTopnasi paboTa Ne3 M3yueHue 3aK0HOB MOCJI€10BATEILHOT0 U NAPAJJIEJIBLHOI0 2
Tema 4.3 Cooepircanue yueonozo mamepuana: 6
MaruauTHoe noiie. [TocrossHHBIE MarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHuTOB. MarmutHoe mnozne. Bekrop
DJIeKTpOMarHuTHas MAarHUTHOM WHAYKUWU. [IpUHIMO Cynepno3uiud MarHUTHBIX MoJied. JIMHUKM MarHUTHOMN
WHYKIUS uHaykuud. KapTuHa auHui MarHUTHOM MHTYKIIUU T1O0JIS1 TOCTOSIHHBIX MAarHUTOB.
MarnuTtHoe noJie MPOBOAHMKA ¢ TOKOM. KapThHa TMHUN WUHIYKIIMA MarHUTHOTO TOJISl YIMHHOTO
MPSIMOTO TMPOBOJHMKA W 3aMKHYTOTO KOJBIIEBOIO TMPOBOJ-HUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzanmonelicTBre MPOBOAHUKOB C TOKOM.
Cuna Amnepa, e€ MoayJIb U HATIPaBJIEHHE.
Cuua JlopeHua, eé Moay/ib U HampaBJieHHe. /[BrKeHHE 3apsHKEHHONW YaCTHUIBI B OJTHOPOJIHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.
SIBiieHHe JJIEKTPOMArHUTHOW uWHAYKUMH. [loTOK BekTOpa MarHUTHOHM  HMHIYKIIHH.
DNEKTPOABUKYIIAs CHJIAa MHIAYKITUU. 3aKOH JIeKTpoMarHuTHo unaykuuu dapazes.
BuxpeBoe »snekrpuueckoe mojie. ONEKTPOABWKYIIAs CHJAa HHAYKIMH B IPOBOJHHUKE,
JIBIKYIIEMCSI TIOCTYIATEIHHO B OJTHOPOTHOM MarHUTHOM TIOJIE.
IIpasuio JleHua.
NHayKTHBHOCTS. SIBJIeHHEe CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CHUJIa CAMOUHTYKITHH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.
DJIeKTPOMArHUTHOE ToJIe.
TexHn4eckne YyCTpPOMCTBA ¥ MNPAKTHYeCKOe NPUMEHEHHE: MOCTOSHHbIe MATrHMTHI,
3JIEKTPOMATHHUTHI, 3JIEKTPOJABUIaTE/Ib, YCKOpUTEIHU 3JIeMeHTapPHBIX YacTHll,
HHIAYKIMOHHAS NeYb.
JlabGoparopHble 3aHATHSA:
JlaGopaTopHas padora Ned M3yueHue siBJeHHS 3J1eKTPOMATHUTHON MHAYKIMHU 2
Paznen 5. Kosiebanusi ¥ BOJHbBI 18 (8/-)
Tema 5.1 Cooeporcanue yuednozo mamepuana: 4 OK 01
MexaHn4yeckue u KonebarenbHas cucrema. CBOOOAHBIE MeXaHUYECKUE KoieOaHus. ['apMoOHUYecKHe KoIeOaHMUs. OK 02
JJIEKTPOMAarHUTHbIE [lepuon, uvactora, amrmuuryaa u Qaza koneOanui. I[IpyxuHHblii mMasTHHUK. MaTtemaruueckuit OK 04
KOJIeOaHusI. MasiTHUK. YpaBHEHHE TapMOHHUYECKUX KosieOaHwmii. [IpeBpariieHre sHeprun mpu rapMOHUYECKHIX OK 05
KoJIeOaHUsX. OK 07

Konebarenbubiii  koHTyp. CBOOOIHBIE 3JIEKTPOMArHWTHbIE KOJIEOaHMS B  HJICAIBHOM
KOJIcOAaTeTbHOM  KOHType. AHAQJIOTHSI MEXKIY MEXaHHYECKHMH M 3JICKTPOMAarHUTHBIMH




konebanusiMu. @opmyna TomcoHa. 3aKoH COXpaHEHHUs SHEPTHH B HACATBHOM KOJIeOATEIHHOM
KOHTYPE.

[IpencraBienne o 3aTyxaloUmMxX KosieOaHUSX. BbIHYyXIEeHHbIE MeXaHWYeCKue KoJaeOaHwUs.
Pe3onanc. BeinyK1eHHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHNUS.

IlepeMennblii TOK. CHHYCOUIAJIbHBIN NepeMeHHbIH TOK. MOIHOCTH NMEePeMEHHOr0 TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHNUE CHIIbI TOKA U HAPSyKEHUSI.

Tpancpopmarop. IlpousBoacrBo, mepenadya m mnorpedjieHHe 3JIEKTPHYECKOH 3JHEPrum.
OKOJIOTUYECKHE PHUCKM MpU MPOU3BOACTBE AIEKTpOo3Hepruu. KynbTypa HCHOIB30BaHUS
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHudeckue ycTpOMCTBA M INPAKTHYECKOE INPUMEHEHME: JJIEKTPUUYECKHI 3BOHOK, I'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM JIEKTpONepe1ay.

JlaGopaTopHble 3aHATHSA:
JlaGopaTopuasi padora Ne5 VccienoBanue 3aBUCIMOCTH TIEPUOJIa MaJIbIX KOJIeOaHHiA Irpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a.

Tema 5.2 Coodeporcanue yuednozo mamepuana:
Mexanuueckue u MexaHuueckue BOJHBI, ycioBuUsi pacnpocTtpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus u
DJIEKTPOMArHUTHBIE | JyIMHA BoJHBL. [lomepeunble W npojaosibHBle BONHBL. MHTepdepeHuus u audpaxius
BOJIHBI. MEXaHUYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DONEeKTPOMarHUTHHIE BOJHBL. YCIOBHS M3JIYy4E€HHS DJIEKTPOMArHUTHBIX BOJIH. B3anMmHas
opueHTanus BekTopoB E, B, v B anekTpomarauTHON BosiHE. CBONCTBA 3J1€KTPOMarHUTHBIX BOJIH:
OTpakeHue, TMpeloMJIeHHe, Tnoispuzanus, audpakmus, wuHrepdepeniusa. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.
[Ixana 35eKTpoMarHuTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paguoOCBsI3U U TeNeBUACHUA. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.
TexHuveckue ycTpoicTBa M NPaKTHYECKOe NPHMEHEHHe: MY3bIKAJIbHbIe MHCTPYMEHTBI,
yJIAbTPa3BYKOBasi JAMATHOCTHKA B TeXHHKe W MeJUIIMHe, paaap, PpPaaluoONpPHEMHUK,
TeJeBU30p, AaHTeHHA, TejedoH, CBU-neus.
Tema 5.3 Cooeporcanue yuednozo mamepuana: OK 01
OnTuka I'eomerpuueckas ontuka. [IpsMonnHenHOE pacpoOCTpaHEHUE CBETa B OAHOPOAHOU cpene. Jlyu OK 02
cBeTa. ToYeuyHBIl HICTOYHUK CBETA. OK 04
OTtpaxxeHnue cBeta. 3aKOHBI OTpakeHUs cBeta. [locTpoenue n300pakeHu B IIIOCKOM 3epKaie. OK 05

[Ipenominenue cBeta. 3aKOHBI TPEIIOMJICHUSI CBeTa. AOCONIOTHBIM TOKAa3aTelb IMPETOMIICHUS.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil MOJIHOr0 BHYTPEHHErO OTPAsKECHMUSL.




Hucnepcus cBera. CroxkHbIN cocTaB Oenoro cBera. L[Ber.

Cobuparone u paccenBaronive JuH3bl. ToHkas auH3a. DOKYyCHOE pacCTOSHUE U ONTUYECKas
cwia TOHKOW nuH3bL. [locTpoeHune u3o0pakeHWH B COOMpAIOUIMX W PACCEUBAIOIIMX JIMH3AX.
@opMyiia TOHKOU JIMH3bIL. Y BEIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas omruka. MnTtepdepenius cBera. KorepeHTHbIE MCTOYHHKH. YCJIOBHS HAOIIOICHUS
MaKCHUMyMOB U MUHHUMYMOB B UHTEp(EpPEHIIMOHHOIN KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX
HWCTOYHHUKOB.

Hudpakius ceeta. Judpakiuonnas pemeérka. Y cioBue HaOI0IeHUs TJIaBHBIX MAKCUMYMOB TpU
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuuyeckue yCTpoiicTBAa M NPaKTHYecKoe NPUMEHEHHe: OYKH, Jyna, ¢oroanmapar,
NPOEKUMOHHBII anmapar, MUKPOCKOII, TeJeCKOINl, BOJOKOHHAs ONTHKA, AU(paKIMOHHAs
peléTKa, NoJsipoua.

IIpakTH4yeckue 3aHATUSA
Pemenue 3aaa4 npoecCHOHAIBLHOI HANIPABJIECHHOCTH

JlabopaTopHble 3aHATHSA:
JlaboparopHast pabora Ne6 OmpenesieHre mokasaress MpeToMIICHHSI CTEKIIa

Paznen 6. OcHOBBI CrIelIMAIbHON TEOPUH OTHOCHTEJIbHOCTH.

Tema 6.1
OCHOBBI CIIEIINATBLHON
TEOpUHU
OTHOCHUTEIBLHOCTH.

Cooepircanue yuebnozo mamepuana:

I'panunbl  OPUMEHMMOCTH  KJIacCMYeCKOM MexaHuku. [locrymaTel chenuanbHONM — TEOPUHU
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTM CBE€Ta B BAaKyyMe, NPUHLHII
OTHOCUTEIBLHOCTH DHHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTHUIIbI. JHEPIUs MOKOSI.

2 ()
2

OK 04
OK 05

Pa3nes 7. KBantoBas ¢puzuka

12 (41

Tema 7.1
DeMeHThI KBAHTOBOI
ONTHUKU

Cooeporcanue yuednozo mamepuana:

@®oronsl. Popmyna [lnanka cBsi3u 3Hepruu (GOTOHA C €ro YacTOTOM. DHEprus M UMITYJIbC
¢doroHna.

OtkpeiTue n ucciaegopanue gorodddexra. Onbitel A.I. CroneroBa. 3akonbl (poTodddexTa.
YpaBHenue Jitnwreiina 1is porodpdexra. "Kpacnasa rpannna" porodrpdexra.

JlaBaenne ceera. OnbiThl I1LH. JleOeneBa.

XumMuyeckoe 1eMcTBUE CBETA.

TexHuyeckue YCTpoiicTBA M NPaKTHYeCcKOoe NpUMeHeHHe: (oTodjeMeHT, (OTONATUYMK,

4

OK 01
OK 02
OK 04
OK 05
OK 07




COJIHeYHasi 0aTapesi, CBeTOAMO/I.

Tema 7.2 Cooepocanue yuednozo mamepuana: 2
Crtpoenue aToma. Mopenb atoma Tomcona. OnbiTel Pe3epdopna mo paccesHuto a -dacruil. [lnmanerapHas Mozeib
aroma. Iloctynarel bopa. M3nydyenue u morsjouienne (pOTOHOB MpU MEpPEexXojie aToMa ¢ OIHOTO
YpOBHS SHEpruu Ha Apyroil. Buasl cnekTpoB. CriekTp ypoBHEH 3HEprHH aToMa BOJOPO/Ia.
BoustHoBbIE cBOMicTBa yacTull. BonHbl ae bpoinsa. KopyckyasspHO-BOJIHOBOW 1yanu3M.
CrioHTaHHOE M BBIHYKJCHHOE U3TTyYeHHE.
TexHuyeckue yCTpoiicTBAa W NpPaKTH4YecKOe TMPHMEHEHHMe: CHeKTPAJIbHbIN aHaJIM3
(CTEKTPOCKOM), Jia3ep, KBAHTOBbI KOMIILIOTEP.
JlaGopaTopHble 3aHATHSA: 2
JlaboparopHas pabota Ne7 Habmronenre TMHeHYaToro CeKTpa.
Tema 7.3 OKCIEpUMEHTBI, JOKA3bIBAIOIIME CII0KHOCTh CTpoeHus sjupa. OTKpbITHE PAJIUOAKTUBHOCTH. 4
AToMHOE SIpO. OmnsiTel Pe3epdopaa mo ompeneneHuio coctaBa paaloakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3ITydeHus. BiusiHre paJiioakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpsiTHE IpoTOHA U HelTpoHa. HykiionHas mozaens anpa ['elizenOepra-lBanenko. 3apsn saapa.
Maccosoe uncio sapa. 3oromsl.
Anbda-pacnan. ONEKTPOHHBIM M TO3UTPOHHBIM Oeta-pacman. ['amma-uziaydeHue. 3akoH
PaZAMoaKTUBHOIO pacraja.
DHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl spa.
SAnepHsle peakuuu. JleieHne U CUHTE3 SAEP.
SAnepnslii peaktop. Tepmosnepusiii cuates. IIpodjaeMbl 1 NepCNEKTHBBI SACPHON YJHEPIreTHKH.
JKOJIOTHYECKHUE ACTIEKTHI si/IePHOM IHEePreTHKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto b1 Ha0JIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTaIbHbIE B3aUMOACHCTBU. EAMHCTBO (DM3NUecKoil KapTHHBI MUpa.
TexHuyeckue ycTpoiicTBa M NpaKTHYecKoe NPUMeHeHUe: J03UMeTp, kamepa Buibcona,
sIICPHBII peaKkTop, aToMHas 6om0a.
Paznen 8. DiieMeHTHI ACTPOHOMMU U ACTPOPU3UKHU 6 (2/-)
Tema 8.1 Cooeporcanue yuednozo mamepuana: 4 OK 01
ONeMEHTBI aCTPOHOMMH | DTarbl pa3BUTHS acTpOHOMHUU. [IpHKIaTHOE 1 MEPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMUH. OK 02
U acTpohU3UKH Bua 3BésgHoro Heba. CosBesausi, sipKue 3BE3AbI, ILUIAHETHI, MX BHIHMOE BHKEHHE. OK 03
CosHeuyHasi cucrema. OK 04
Comuue. ConHevyHasi akTUBHOCTh. McTounuk sHepruu CosiHIA U 3BE37. 3BE3/bI, MX OCHOBHBIE OK 05
XapakTepucTuku. Jluarpamma "CHeKTpaJbHBIM KjacCc - CBETHMMOCTB'. 3BE3/AbI TJIaBHOU OK 07

OCJIENOBATEILHOCTU. 3aBUCHUMOCTH  ''Macca -  CBETUMOCTR" g 3BE3d  IVIaBHOU




[IOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpEMEHHBIE IPEJICTABICHUS O
IIPOUCXOXACHNUHU U 3BoJtoLuu CoslHIA U 3BE3/1. DTambl AKU3HU 3BE3 L.

Muaeunsbtii IIyTs - nama I'anakruka. [lonoxenne u nmwxenue Connua B [Manaktuke. Turbl
rayiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPBHI B A1pax rajlakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66:ma. Pazoeranne ranaktuk. Teopust bosbimoro
B3pbIBA. PEIMKTOBOE H3ITyd4eHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6iieMbl aCTPOHOMUM.

JlaGopaTopHbIe 3aHATHSA: 2
JlaboparopHass pabora Ne8. HaOmomeHuss HEBOOPYKEHHBIM TJIA30M C  HCIIOJIB30BAHHEM
KOMITBIOTEPHBIX ~NPUIIOKEHUN NI  ONpENeNeHUs TIOJOKEHUS HEOECHbIX OOBEeKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/11si CEBEPHOIO MOTYIIAPHS U SIPKUE 3BE3IBI.

IIpomMexyTouHas aTTecTanus: 3a4eT C OLIEHKON 2

Bcero
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3. VCJIOBUSI PEAJIM3AIIAM ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJIBLHO-TEXHUYECKOMY 00ecnedyeHuIo

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMYKS y4eOHOTO KabuHeTa (PU3HKH.

O6opynoBanue yaeOHOT0O KaOHHeTA:

— MOCaI0YHBIE MECTA 110 KOJUYECTBY 00yUaroImnXCs,
— pabodee MecTo Mpero/aBaTels,

— KOMIUICKT y4eOHO-METOINYECKOM TOKYMEHTAIUH,
— yueOHO-HarIsHbIe TOCOOuS 0 (PU3UKeE.

TexHuueckue cpeacTBa o6yquH51:

— KOMIIBIOTCP € JIMICH3MOHHBIM IIPpOI'paMMHbBIM O6€CH€‘I€HI/I6M, HUMCIOIIIUM

BBIXOJ] B c€Th MIHTEpHET;

— MyJIbTUMEIAA IIPOEKTOD;
— IIPUHTED;
— porpaMMHoOe o0ecrieyeHue.

3.2. UudopmanuonHoe odecriedeHrne 00y4eHust

Ilepeyenb yueOHbIX n3aannii, UHTEpHET-pecypcoB, J0NOJTHUTEIbHOM JUTEPATYPBbI

OcHOBHBIC MCTOYHUKH:

Mskumes I'. f., Byxosues b.b., B.M. Harypun; nox penakuueir H.A. ITappentseBoii. dusnka.
10 xmacc: yue0. s o0neoOpa3oBar. opranu3anmii: 6a30BbIii ypoBeHb: [IpocBenienue, 2018.
Mskumes I'. f., bByxosues b.b., B.M. Harypun; nox penaxkuueir H.A. ITappentseBoii. duznka.
11 kmacc: yue6. myist o0meodpa3oBaT. opranu3anuii: 6a3oBslid ypoBeHb: [Ipocsemnienue, 2018.

I[OHOJIHI/ITEJILHLIG HCTOYHUKH:

1.

Ousnka. 10 kmacc: yuel.111001meo0pa3oBaT. yUpeKASHUH M MIK. C yrayOd. W3ydyeHUeM
¢uzuku: npoduin. yposens/ [O. @. Kabapaun, B.A. Opnos, 3. E. DBeHunk u jap.; nox pea. A.
A. IMunackoro, O.®. KabGapmuna; Poc. akan. wayk, Poc. Axan. oOpazoBaHms, H3/-BO
ITpocsemenue -M.: IIpocsemenue, 2009.

Kabapnun O.®., OpnoB B.A. DkcniepumeHTanbHble 3aganHus no ¢gusuke. 9 -11 knacc; yueOHoe
nocobue st 001eodpa3zoBaTenbHbIX yupexxaeHuil. — M.: [Ipocsemenue, 2001.

Kabapnun O. ®@. ®usuka: CrpaBouHble MaTepHalibl. YueOHoe rmocobue i yJamuxcs. - M.:
ITpocsemenue, 2001.

PeimkeBuy  A. II. COopauk 3amad mo ¢usuke i1 10-11 kmaccoB, mocoOue U1
o0rmieoOpa3oBaTebHbIX YueOHBIX 3aBeneHuit.-M.: [lpoda. 2015.

HNHTepHET-pecypcenl:



1. Enunas xomnexuus udpoBbIx 00pa3oBaTebHbIX pecypcoB. — PexuM nocryna: http://school-

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

KM-mikoua. — Pexxum nocryma: http://www.km-school.ru/ (nara ooparenus: 29.08.2022);

3. OrtkpeiTas ¢puszuka. — Pexxum nocryma:
http://www.physics.ru/courses/op25part2/design/index.htm (nara o6parmenus: 29.08.2022);

4. Tlnardopma AKnacc — Pexum nocryna: http://www. yaklass.ru / (maraodpamenus:
29.08.2022);

5. Poccuiickas 31eKTpOHHAs IIKojIa — Pexxum gocrtyma: http://www.resh.edu.ru/ (nara
oOpatuenus: 29.08.2022);

6. Pwuszmka.ru. — Pexxum nocryma: http://www.fizika.ru (mara obpamienus:29.08.2022);

7. ®UIIN (BIIP 11 xnacc) — Pexxum nocryma: http://www.fipi.ru / (maraobpamenus: 29.08.2022);
DJeKTpOHHBIH yueOHuk — Pexxum pocrtyma: http://www.physbook.ru/ (mara obparenus:
29.08.2022).

8. HuTepakTUBHBIC BUPTYyaIbHBIC JA0OPATOPHBIC U IPAKTUYCCKHUE PAOOTHI
https://content.edsoo.ru/lab/subject/8/

N

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOPA30OBATEJBHOU AUCIUIIIMHBbI

KoHTpob 1 olleHKa pacKphIBalOTCS Y€pe3 YCBOEHHBIE 3HAHUSA U IPUOOpPETEHHBIE 00yUYaIOLUMUCS
YMEHUS, HalpaBiCHHbIC Ha (OPMHUpPOBaHHE OOMUX M NPOPECCHOHAIBHBIX KOMIICTCHIIHH.
KOMHGTGHHI/II/I JOJI?KHBI OBITH COOTHECEHEI C MNpEaAMCTHBIMUA PE3YyJIbTaTaMU. I[J'ISI KOHTPOJIA U OLICHKHU
pe3ysibTaToB  OOyueHHWsS  IperojaBaTellb  BbIOMpacT (OpMBI M METOJABl C  YYETOM
npodecCHOHAIU3AIUN O0YUICHHS TI0 POTPAMMeE TUCITUTIITUHBI.

Kon u HanmeHOBaHue Paznen/Tema Tun oneHoYHBIX
(bopMUpPYEMBIX KOMIIETCHLUI MEpOIpPUATHH
OK 01. Be16upats croco6st Pasnen 2. Temn1 2.1.,2.2,2.3 | -  ycTHBIN onpoc;
peumeHus 3a1a4 Pasgen 3. Temsr 3.1., 3.2., - (l)pOHTaHBHLIﬁ OTpoc;
NPO(eCCHOHATBHON 33. - OLEHKA KOHTPOJBHBIX
JIeATECIIbHOCTH, Pasnen 4. Teme1 4.1., 4.2., pabor;
IPUMEHUTENIBHO K pa3nuuHbM | 4.3 - HaOIO/CHNUE 33 XOIOM
KOHTEKCTaM Pasnen 5. Temsr 5.1., 5.2., BEITIONHEHHIS
5.3 1a00paTOPHBIX padoT;
Pazgen 7. Temnr 7.1., 7.2.,

-  OIICHKA BBIITOJITHCHHUA

7.3 1abopaTOPHBIX PadoT;

Pa3nen 8. Tema 8.1

- OIICHKAa MPAaKTHYCCKUX

OK 02. OcymectBnate nmouck, | Pazmen 2. Temsr 2.1., 2.2, 2.3 pabor (perenus

aHaJN3 U UHTEPIPETAIHIO § Pasnmen 3. Temsr 3.1., 3.2, KAYECTBEHHBIX,
uH(pOopMaIiu, HEOOXOAUMOI 3.3. , PACUETHBIX,
JIJIST BBITTOJTHEHUS 351)1201 Zag;len 4. Tems1 4.1.,4.2., MPOGhecCHOHATEHO
npodeccuoHaIbHON 3. OpHEHTHPOBAHHBIX
NEeATEILHOCTH Pasgen 5. Temsr 5.1., 5.2., 3a71a9);
5.3 ’
- OIIEHKa TECTOBBIX
17)2;3)1&1 7. Temur 7.1., 7.2., saaHuil:
e - HaOmrogeHue 3a XOI0M
Paznen 8. Temsr 8.1 BbmonieHm{ a
OK 03. ITnanupoBats u Pazpnen 1. Temsrt 1.1.
WHNBUIYyaIbHBIX
peann30BbIBaTH COOCTBEHHOE Pasnen 3. Temsr 3.1., 3.2.,
MIPOEKTOB M OILICHKA
npodeccCuoHanbHOE U 3.3.

BBITTOJTHCHHBIX ITPOCKTOB;

JUYHOCTHOE PA3BUTHE Pasnen 4. Temr1 4.1., 4.2.,



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.resh.edu.ru/
http://www.physbook.ru/
https://content.edsoo.ru/lab/subject/8/

4.3.

Paznen 8. Temnr 8.1
OK 04. Pa6orats B xowtektuBe | Pasnmen 2. Temsr 2.1., 2.2, 2.3
U KomaHe, 3pPeKTHBHO Pasnmen 3. Temsr 3.1., 3.2,
B3anUMOIENCTBOBATE C 3.3.
KOJIJIEraMU, PYKOBOJCTBOM, Pasnen 4. Temn1 4.1., 4.2.,
KJIMEHTaMHU 4.3.
Pasnmen 5. Temsr 5.1., 5.2.,
5.3
Paznen 6. Tema 6.1
Pasnen 7. Temur 7.1., 7.2.,
7.3.
Pasznen 8. Temn! 8.1
OK 05. OcymectBiars yctHyto | Pasmen 1. Temsr 1.1
Y IUCbMEHHYIO Paspen 2. Temsr 2.1., 2.2, 2.3
KOMMYHHKAITUIO Ha Pasznen 3. Temnr 3.1., 3.2.,
rOCYJapCTBEHHOM SI3BIKE C 3.3.
y4eToM 0coOeHHOCTe! Pasnen 4. Temr1 4.1., 4.2.,
COLIMAJILHOTO U KYJIbTYPHOT'O 4.3
KOHTEKCTa Pasnen 5. Temnr 5.1., 5.2.,
5.3
Pa3nen 6. Tema 6.1
Pazgen 7. Temnr 7.1., 7.2.,
7.3
Pazgen 8. Tema 8.1
OK 07. CogneticTBOBaThH Pasgen 2. Temnr 2.1., 2.2, 2.3
COXPaHEHHUIO OKPYKaroIIei Paznmen 3. Temsr 3.1., 3.2,
cpensl, pecypcocoepexenuto, | 3.3.
3¢ (peKTUBHO AEHCTBOBATH B Pasnen 4. Temer 4.1., 4.2.,
Ype3BBIYAHBIX CUTYALMIX 4.3
Pasnmen 5. Temsr 5.1., 5.2.,
Paznen 6. Tema 6.1
Pazgen 7. Temnr 7.1., 7.2.,
7.3

Pasnen 8.

Tema 8.1

OLICHKA BBIMTOJIHEHUS
JIOMAaITHUX
CaMOCTOSITENILHBIX paboT;
HAOJI0/IEHUE U OIICHKA
pelleHus Keiic-3a1ay;
HaOJI0/ICHUE U OIICHKA
JIETTIOBOM UTPBI;

3a4ET C OLICHKOM.




