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PabGouas mporpamma pa3paboTana Ha ocHoBe TpeOoBaHuit denepasbHOr0 TrOCYIAPCTBEHHOIO
00pa30BaTeNbHOTO CTaHJApTa CpenHero oOmero o0pa3oBaHHUA YTBEPXKICHHOTO IMPUKA30M
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoii ®epepammu ot 17 mas 2012r.Ne 413 (B
neicTByromedt  penaknun), DenepalbHON 00pa30BaTENBHONW MPOTPAMMBI  CPEIHErO  OOIIEro
oOpa3zoBaHusi, yTBEpKACHHOU mpukazoMm Munmnpocsemenuss Poccun ot 18 mas 2023r. Ne 371, ¢
yueroM TpeboBanuii denepanbHOr0 TOCYIApPCTBEHHOIO 0O0pa30BaTENbHOIO CTaHIApTa CPEIHEro
npodeccuonaibHOro obpazoBanust 1o mpodeccuu 29.01.34 OmnepaTop 00OpyAOBaHUS IIBEHHOTO
pou3BOJCTBa (MO BHUIaM), yTBepxkaeHHoro Ilpukazom MunuctepcTBa mpocBemienus Poccuiickoit
Oenepannn ot 18 centsiops 2023 r. Ne 698 (3apeructpupoan B Muntocte Poccun 25 okTsi6ps 2023
r. Ne75715), nmpumepHoil mporpaMmbl 00IIco0Opa3oBaTeabHON y4eOHONW AMCHUIUIMHBI «Du3nkay,
pexoMeH10BaHHOM DeiepaibHBIM rOCYAapCTBEHHBIM OI0/PKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JIOTIOJTHUTENBHOTO TpodeccuoHanbHOro obpazoBanusi «MHCTUTYT pa3BUTHS TPOQPECCHOHATHHOTO
oOpazoBanusi» (P®I'BOY JIIO «MPIIO») B KkadecTBe MNPUMEPHON MporpamMmbl € Y4ETOM
MpOoECCHOHAIBHONW HAMpPaBJIICHHOCTH MPOTPAMM CpPEIHEr0 MPOoQEeCcCHOHATILHOTO 00pa30BaHMUs,
peann3yeMbpIx Ha 0a3e OCHOBHOTO O00IIero oO0pa3oBaHHUS C TMOJYYEHHEM CpEIHEro oOIero
obOpazoBaHwUs.

Opranun3anus-pa3padoTyuk:

['ocynapcTBeHHOe Or0/KeTHOE NpodeccHoHaIbHOE 00pa3oBaTelIbHOE YyupexkaeHHe MOCKOBCKOI
obnactu «KpacHOropcKuil KOJIIe 1K

Pazpa6orunk: CmepnoBa T.B., nmpenonaBarens Bwiciied kBanudukanuonHon kareropuu ['BIIOY
MO «KpacHOropckuid KOJIeIK»

PACCMOTPEHA U PEKOMEHJOBAHA OJOBPEHA U YTBEPXJIEHA

Ha 3acemannu MmeToau4eckoro 00beIMHESHHS Hayuno-metoauueckum cosetom ['BIIOY
I'BIIOY MO «KpacHOropcKHii KOJUTEIK» MO «KpacHOrOpCKHil KOJLISIK»

ot 16.04.2025 r. IIpotokon Ne 1 or 18.04.2025 TTpotokon Ne 1

[Tegarornueckum coserom [ BITOY MO TIpHKa3 TMPEKTOpa KOITEIKA

«KpacHOropeKHi KomIe i 0T 25.04.2025 1. Ne 811/1
ot 17.04.2025r. [TpoTtokom Ne 2
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1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 00111e00pa30BaTeJIbHOM U CIUIIIUHBI
«Du3zuKa»

1.1. MecTo ucuMnIiMHbI B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl

OO6meoOpazoBarenbHas aucuuiinHa «®Du3ukay sSBIsSEeTCS 00s13aT€bHON  YacThIO
o0mieoOpa3oBarenbHOro IUKiIa oodpazoBatenbHol nporpammbl CIIO B cootBerctBrm ¢ @I'OC
no npoeccun 29.01.34 Oneparop obopynoBaHMS MIBEHHOTO MPOU3BOJICTBA (IO BHIaM) Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHMs C MOJydeHUeM cpeaHero oomero oopazoanus (COO).

Copepxanne paboueil mporpaMMbl pa3pabOTaHO Ha OCHOBE CHHXPOHM3AIUH
obpazoBarenbHbx pe3ynbraTroB @PI'OC CIIO u ®I'OC COO c¢ yuerom mnpodeccroHaTbHON
HAIpPaBIEHHOCTH.

1.2. Ileau 4 iIaHUpPYeMble pe3yJbTAThl 0CBOCHHS AU CHUIIINHBI:

1.2.1. LHeanb o0meo0pa3oBaTebHOH TUCHHUILIMHBI

Copepxanue MporpaMMmbl 00IIe00pa3oBaTeIbHON TUCIUIUIMHBI DU3HKa HAMPABICHO Ha
JOCTHKEHUE CIETYIONNX [Ee:

e (dopMupoBaHHEe HHTEpeca M CTPEMIICHHS OOYyYaroIIUXCsd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTaBICHHM O HAy4YHOM METOJA€ TMO3HaHuiA U (opMupoBaHHE
HCCIIEIOBATEIHLCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

¢ (QopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYeHHsS] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue YMEHUI OOBSCHSTH SBICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHHM
Y HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE TPEACTABICHUHN O PO (GUUKU JUISI Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTiwkeHne 3TuX Ieneil obecrednBaeTcsl pelieHHeM CeIyoIUX 3a7ad B Ipoliecce
u3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHEro o01iero oopa3oBaHus:

e puoOpeTeHrne CUCTEMbI 3HAaHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

e (dopMupoBaHHE YMEHHUH TPUMEHSTH TEOPETUYECKHAE 3HAHUS JUIS OOBSCHEHHS
bu3nuecKux SIBICHUM B MPUPOJE M U NMPUHATHS NMPAKTHUECKUX PELICHUH B MOBCEIHEBHOM
KHU3HH,

® OCBOGHHE CIIOCOOOB pEUICHHS pPa3IMYHBIX 3a]ad C SBHO 3aJaHHOW (HHU3MYECKOU
MOJIENIBIO, 3ajJlad, IOJPa3yMEBAIOIIUX CaMOCTOSATENIbHOE cO37aHue (PU3MYECKOH MOJIEeNH,
COOTBETCTBYIOIIEH YCIOBUAM 3a/1a4H;

e TMOHMMaHHe (PM3WYECKUX OCHOB M TNPHHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIAZICHWE METOJaMHU CaMOCTOSITEIFHOTO TUTAHWPOBAHKS M MPOBEIACHUS (DU3MUECKUX
OKCTIEPUMEHTOB, aHallM3a M WHTEpIpeTalud WHPOPMAINU, ONpPEACTCHHUS IOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yiIbTara;

® CO3/1aHUE YCIIOBUH /ISl pa3BUTHsI YMEHUH TIPOSKTHO-MCCIIEI0BATEIBCKON, TBOPUECKON
NEeSITETTHHOCTH.



1.2.2. [lnannpyemMble pe3yJIbTATHI OCBOCHHS 0011e00PA30BaATEJIbHON TUCHMILUINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oo6mme xomnerenmu (nanee — OK) u npodeccuonansupie komnereHmu (nanee — [1K)
®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMM, METANPEAMETHBIMU U TNPEAMETHBIMU
pesynbTaTamMu oOydeHus 6a3oBoro ypoBHs (mamee — [IP6) ®I'OC COO mpexacraBieHbl B
TadIuLe:



Kox v HanmmenoBanue
(popmupyembIx
KOMIIeTeHIN

IInanupyemMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI MO JHCHHUILJIMHE

O01mue

JAucnunimHapHbie

OK 01. Beiouparn
€1oco0blI penieHus
3a1a4
npogeccuoHaIbHOM
AeATeTbHOCTH
NPUMEHUTETbHO

K Pa3JIMYHbIM
KOHTEKCTaM

JIMYHOCTHBIE  PEe3YJIbTATHI
TPYIOBOTO BOCITUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHWE IICHHOCTH MAaCTEpPCTBa,
TPYIOJIO0HE;

- TOTOBHOCTH K aKTHMBHOM I€ITEIBLHOCTH TEXHOJIOTHMYECKOM
u COIATILHOM HAIPaBICHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATH, TUIAHUPOBATh M CAMOCTOSITEIIBHO BBHITIOJHATH
TaKyIo JACSITeIbHOCTD;,

- HWHTEpPEC K pa3Iu4YHbIM
JIEATEIILHOCTH,

- TOTOBHOCTh U  CHOCOOHOCTh K  OOpa30BaHHUIO
¥ caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH )KU3HMU;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOIOTHUECKHE
MOCIICACTBYS MPEANPUHIUMACMBIX JICHCTBHM, TIPEIOTBpPAIIATh
HX;

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue yHHBEpCaIbHBIMU YYEOHBIMH TO3HABATEIHHBIMU
IEHCTBUSIMU .

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh ¥ aKTyaJIM3HPOBATh
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATH
CYIISCTBCHHBI TMPU3HAK WM OCHOBAaHUS JUISI CPAaBHCHHS,
knaccupukanud U 000OIIeHUs;  OmpeAensiTh  IelH
NEeATeNHOCTH, 3aJlaBaTh TapaMeTphl W KPUTEPUU UX
JTOCTHOKCHHS; BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpuBaeMbIX  SIBJICHHUSX; BHOCHTh KOPPEKTHBBI B
JEeATEIBbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM,
OIICHUBATh PHUCKU TOCJICICTBUMA JEATEILHOCTH; pPa3BUBAThH
KpEaTUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM;

AOJDKHBI  OTpaXaTb B 4YaCTH

chepam mpodeccHoHaTbHOM

I[TP6 1. CdopMuUpPOBaHHOCTh MPEACTABICHUNA O pOJIU
U MecTe (PU3MKU U aCTPOHOMUU B COBPEMEHHOU HAay4HOI
KapTHHE MHpa, O CHCTEMOOOpa3ylomend ponu (U3NKH B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTWWA, O BKJIAAE POCCHUMCKUX
U 3apyOeXHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHue (PU3MYECKONW CYINIHOCTH  HaOII0/IaeMBbIX
ABJIGHUM  MHKpPOMHpa, MakpoMupa U  MeEramupa;
MIOHUMAHHWE POJU  aCTPOHOMUM B  IPAKTUYECKOH
JESITEJIbHOCTH  4YeJoBeKa M JajJbHEHIIeM HayyHo-
TEXHUYECKOM pa3BUTHH, poau ¢buzukn
B (GOpMUPOBaHHU Kpyrozopa U (PYyHKIMOHAIbHON
IPaMOTHOCTH Y€JIOBEKAa [UIsl PEIICHHUS MPAKTHYECKHUX
3ajady;

I[IP6 2. CdopmupoBaHHOCT, YMEHHH pacro3HaBaTh

¢uznueckue  sABIeHUS  (mpouecchl) U OOBACHATH
UX Ha OCHOBE M3YyYEHHBIX 3aKOHOB: pPaBHOMEPHOE
U  PaBHOYCKOPEHHOE  NPSIMOJIMHEHHOE  JBHXKEHUE,

CBOOOZHOE TMajJeHHe Tel, IBHKEHHE IO OKPYKHOCTH,
WHEpIUs,  B3aUMOJIEHCTBHE  TeJl,  KoyiebaTeabHOe
JIBUKEHHE, PE30HAHC, BOJHOBOE NBIKeHUE; nuddysus,
OpOYHOBCKOE JIBH)KCHHE, CTPOSHHE IKHUIAKOCTEH |
TBEPABIX Tell, U3BMEHEHHE 00beMa TeN MPU HarpeBaHUU
(oxJlaXxkJaeHuu), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAllUsl, TUIABJICHHE, KPUCTAUIM3ALUs, KHUIICHHUE,
BIIAJXHOCTh BO3/lyXa, CBSA3b CpEOHEW KUHETUYECKOU
SHEPTUU TEIIOBOTO JBIKEHUS MOJIEKYT C abCONIOTHON
TEMIIEpaTypoOl, TIOBBIIIICHUE JaBJICHUS Ta3a TMPHU €ro
HAarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY




0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIIQJCTh HAaBBIKAMH  y4eOHO-HCCIICJIOBATCIBCKONH W
MIPOEKTHOM JIeATENHHOCTH, HABBIKAMHU Pa3pelieHus mpooiiem;
- BBISIBJISITD MPUYUHHO-CJICACTBCHHBIC CBSI3H u
aKTyaJlu3UpPOBATh 3a7a4y, BBIIIBUTaTh THUIIOTE3Y €€ PEIICHUS,
HaXxOMUTh  apPryMEHThl  JUIA  JIOKa3aTeIbCTBAa  CBOMX
YTBEPKICHUIA, 3a7aBaTh napaMmeTpsl
Y KPUTEPUH PEIICHHS,

- aHAIM3HWPOBATh TIOJYyYEHHBIC B XOJC PCHICHHUS 3aJa4d
pe3yabTaThl, KPUTHYECKH OIEHHBATh HUX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMETh TMEPCHOCHTh 3HaHUS B II03HABaTCIBHYIO U
MIPAKTUIECKYIO YaCTH KUZHEACATCILHOCTH;

- yMeThb HMHTETPUPOBATh 3HAHHS M3 PA3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PEIIICHUS;

npeajiaraTb  OPUIrMHAJIbHBIC

- MPOSIBIISATE  CIIOCOOHOCTh WX  HMCMOJB30BaHUS B
MMO3HABATEJILHON U COIMATIbHON MPAKTHKE;

-~IPOSABIIATH CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY

MOMCKY  METOJOB  pEIIeHUus  MpaKTUYEeCKUX  3ajad,
IIPUMEHEHHIO Pa3JIMYHbBIX METOIOB MIO3HAHNUS;
-cTaBUTh U (opMynupoBaTb  COOCTBEHHbIE  3aJlauu

B 00pa30BaTeNbHON JACATEIIEHOCTH M JKU3HEHHBIX CHTYAIlUsX;
-BBISIBIISATD NPUYHHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3MpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PEUICHHS,
HaxXOJWTh  ApryMEHThl  JUJIs  JIOKA3aTelbCTBAa  CBOMX
YTBEp)KJICHHH, 3a71aBaTh TTapaMeTPhl M KPUTSPUH PEILICHIS,

aHAJM3UpPOBaTh IMOJYYEHHbIE B XOJE peIICHUs 3aJauu
pe3yabTaThl, KPUTHUYECKH OIEHHBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; JaBaTb
OLICHKY HOBBIM CHUTYalWsM, OLIEHHBAaTh IPHOOPETEHHBIH
OTBIT; pa3pabaThiBaTh IJIAH PELICHUS MPOOJIEMBI C Y4ETOM
aHAIM3a HMEIONINXCSl MaTepPHAIbHBIX M HEMaTEePHUAIBHBIX

napamMeTpaMH ~ COCTOSIHHSI Ta3a B H30MpoIleccax;
AIIEKTPHU3ALUS Tel, B3aUMO/ICHICTBHE 3apsJioB,
HarpeBaHue IPOBOJHUKA C TOKOM, B3auMOJEiiCTBHE
MarHuTOB, O3JCKTPOMAarHUTHAs HMHIYKIUS, JeHCTBHE
MarHUTHOTO TIOJIsl HA IPOBOJHHUK C TOKOM U JBHKYIIHIACS
3apsi, OJCKTPOMAarHUTHbIE KOJeOaHUS W BOJIHBI,
NPSMOJIMHEHHOE paclpoCTpaHEeHHE CBETa, OTpakeHHeE,
npeoMIICHUE, UHTEpPEepEHIIHS, Tdpakus
u MOJISIPU3ALIUS CBeTa, JCTICPCHS CBETA;
dboToanekTpuuecknii  3PEHEKT, CBETOBOEC JaBJICHHE,
BO3HMKHOBEHHUE JIMHEHYATOro CIIEKTpa aToMa BOAOPOAA,
€CTECTBCHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTD,

I1P6 3. BiiageHue OCHOBOIOJIATaOIIUMHU (U3HUECKUMU
MNOHATUSIMH WM BEJIMYMHAMH,  XapaKTePHU3YIOUIMMHU
¢usnveckne mporecchl (CBA3aHHBIMU C MEXaHUYECKUM

JBHXXCHHUECM, BSaHMOﬂCﬁCTBHeM TCJI, MCXAaHHMYCCKHMHU
KOJICOAHHSIMU U BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMU nponeccamMmu;,

AJEKTPUYECKUM M MATrHUTHBIM MOJSIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJIEOAHUSIMU U BOJIHAMHU;
ONTUYECCKUMH SBJICHUSMHU, KBAHTOBBIMU SBJICHUSIMH,
CTPOEHUEM aToMa U aTOMHOTO anapa,
PaIMOAaKTUBHOCTHIO); BJIAJCHUE OCHOBOTMOJATAIOIIUMHU
aCTPOHOMUYECKUMU MMOHATHUSIMH, MO3BOJISIOIIUMHA
XapaKTepU30BaTh MPOIECCHI, TPOUCXOISIINE HA 3BE3/AaX,
B 3BE3IHBIX CHCTEMax,
B MEXTAJIAKTUYECKOW Cpese; MBIKEHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3B€3]1 U BCeeleHHoI;

[IP6 4. BrmameHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusMu (3aKoH BcemMupHoro tsrotrenus, [, IT u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOU

OHEpPIrrur, 3aKOH COXpaHCHHUA HMIIYJIbCA, J[IPUHIUII
CYHIEpIo3nann CHII, IIPUHOMAIT PaBHOIIPABHOCTHU
HHCPIHUAJIbHBIX CUCTEM OTCYECTa, MOJICKYJIAPHO-

KHHECTUYCCKYIO TCOPUIO CTPOCHHA BEIICCTBA, I'a30BBIC




pecypcos;
OCYIIECTBIISITh IEJICHANPABICHHBINA MMOUCK TEPEHOCA CPEJICTB
U CIIOCOOOB ACUCTBUS B MPO(HECCHOHABHYIO CPEY;

YMETh MIEPEHOCUTH 3HaHUS B MI03HABATEIBHYIO
U TIPAKTUYECKYIO 00JIaCTH KHU3HEISATCIbHOCTH,

YMETh HMHTETPUPOBATH 3HAHHS M3 pa3HBIX NPEAMETHBIX

06HaCT€I>'I; BBIJIBHUI'aTh HOBBIC niacu, npeajaratb
OPUI'MHAJIBHBIC ITOAXOJAblI U PCUHICHU S,
CTaBUTb HpO6JIeMI)I n 3aJa4u, A0IyCKaromue

AJIbTCPHATUBHLIC PCHICHUA

3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMUKH;,  3aKOH
COXpaHEHMs AJIEKTPUYECKOro 3apsiaa, 3akoH KyroHa,
3akoH Oma mJig ydacTka 1emnu, 3akoH Oma Jiist TOJIHOM
ANeKTpUUeckoil nenu, 3akoH [[xoyns - Jlenma, 3akoH
AJIIEKTPOMAarHUTHOM  MHIAYKIMM, 3aKOH  COXpaHEHUs
SHEPrUH, 3aKOH MPSMOJIMHEHHOTO PpPacHpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEIOMJICHUS
CBETA; 3aKOH COXPAHEHUS SHEPruu, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOro 3apsja,
3aKOH COXpaHEHHs MaccOBOTO 4YHcia, moctynatel bopa,
3aKOH PaAMOaKTUBHOTO pacnazna); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH TpH aHau3e (HU3HUSCKUX SIBICHUU
U TIPOIIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMHU HAay4HOTO
MO3HAHUS, UCHOIB3YEMbIMU B (HU3UKE: TMPOBOJIUTH
IpsIMble U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMYUH,
BbIOMpasi ONTUMAIIBHBIN CIIOCOO M3MEPEHUsI U UCTONb3Ys
W3BECTHBIE METOJBI OLEHKHU IOTPEIIHOCTEH W3MEpPEHUH,
IPOBOJUTHh MCCIIEOBAHUE 3aBUCHUMOCTEH (pru3nueckux
BEJIMYUH

C HCIOJb30BaHMEM MPSAMBIX H3MEPEHUH, OOBICHATH
MOJIyUEHHBIE  PEe3YNbTaThl, MCIONb3Ys  (PUINYECKUE
TEOpUH, 3aKOHbl M TIOHATHS, M JeJaTb BBIBOABI;
coOnmofarh  mpaBuia  Oe30mMacHOro  Tpyda  Mpu
IIPOBEJICHUU UCCIIEJOBAaHUM
B paMkKax ydeOHOro OJKclepuMeHTa U  ydeOHo-
UCCJIEIOBATEIbCKON JAEATEIbHOCTH C HCIOJB30BAHUEM
U (POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opynoBanusi;  chOpMUPOBAHHOCTH  MpPEACTABICHUN
0 MeToJax TOJy4YeHHUs Hay4YHBIX aCTPOHOMHYECKHX
3HAHUM;

I1P6 7. CchopMHpOBaHHOCTh YMEHHMSI pelIaTh pacueTHbIE
3aJjaud  C SBHO 3alaHHOW (U3MYECKON MOJENbIo,
MCIOJIB3YS (PU3NYECKHE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE




aHalM3a yCJOBHS 3a/Jayd  BbIOMpPATh  (PUIUYECKYIO
MOJieJIb, BBIACNATh (PU3HUECKHUEe BEIUYMHBI U (HOPMYIIHI,
HEOOXOUMBIC ISl €€ PEIIeHUs, MPOBOJAUTHh PACUYECThl U
OLICHMBATh  pPEaJbHOCTh  IOJIYYEHHOTO  3HAYCHUS
(U3MYECKON BEIMYUHBI, pEIIaTh KAa4eCTBEHHBIC 3a/1a4H,
BBICTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO LEMOYKY
pacCyX’IEHHU C OMNOpOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SIBICHUS

OK 02. Ucnoib30BaTh
COBpPEeMEHHbIEe
CpeacTBa MOUCKA,
aHaJIM3a

U MHTepHpeTanun
uHpopManun

U MH(OPMAIHOHHBbIE
TeXHOJIOTUH

JJIS1 BBINOJTHEHUSA
3aga4
npogdeccuoHAIbLHOM
AesITeJIbHOCTH

JINYHOCTHBIE PE3yIbTAThl  JOJKHBI
[EHHOCTH HAYYHOTO ITO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOLIECTBEHHOU
IIPAKTUKH, OCHOBAHHOTO Ha Juasnore KYJBTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOETO  MecTa B
HOJIUKYJIBTYPHOM MHUDE;

- COBEpPILICHCTBOBAHME SI3bIKOBOM M YMTATENBCKON KYIBTYPHI
KaK CpeJCTBAa B3aUMOJCHCTBUSA MEXIY JIIOAbMH U TO3HAHMS
MUDA;

MeramnpeaMeTHbIe  pe3yNbTaThl  JOJDKHBI  OTPaXKaThb:
OBnazieHne yHUBEpCAJIbHBIMH YUeOHBIMH IO3HABATEIbHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ uHpopmarueil:

- BIQJETh HABBIKAMH TMONy4YeHHS WHGPOPMAIMKA U3
HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBIAThH
MOWCK, AaHallM3, CHUCTEeMAaTH3allMil0 ¥  WHTEPIPETAIHIO
uH(OpMaIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- cO37aBaTh TEKCTHl B PAa3UYHBIX ¢dopMarax ¢ y4eToM
Ha3zHauyeHUs WH(pOpMAIMU M IEeNIeBOW ayJAUTOpUH, BbIOMpas
ONITUMAITEHYIO ()OPMY TIPECTABIICHHUS U BU3yaTH3aIHH;

- OIIGHUBATh JIOCTOBEPHOCTh, JETUTHUMHOCTb WH(OpPMALUH,
€€ COOTBETCTBHE MPABOBBIM H MOPAIbHO-ITHUYECKUM HOpMaM;

OoTpaxarb B 4YaCTH

- HUCIIOJIB30BaTh CpeacTBa I/IH(I)OpMaLII/IOHHBIX
n KOMMYHUKalIlMOHHBIX TEXHOJOTHI B pPEIICHUN
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OpTraHU3allMOHHBIX

3ama4 ¢ coOmoieHneM TpeOOBaHMI IPrOHOMHKH, TEXHUKH

[IP6 5. YMmeHue yuuTHIBaTh TPaHUIBI TPUMEHEHUS
M3YyYEHHBIX (DU3MYECKHX MOJENeii: MaTepruanbHas TOYKa,
MHEpLUalbHasl CUCTEMA OTCUETA, UACANbHBIN ra3; MOJIEIN
CTPOCHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYECKUN  3apsi, sAepHas MOJEIb  aroMa,
HYKJIOHHAas MOJENIb aTOMHOIO sJpa IIpU PEIICHUHU
buznueckux 3a1ay;

ITP6 9. ChopMUPOBAaHHOCTH COOCTBEHHOH ITO3UIIUU TIO
OTHOILIEHHIO K (u3nyeckoi HMHGOpMAIMH, MOTydaeMon
U3  pa3sHbIX HCTOYHHMKOB, YMEHMH  HMCIOJIb30BaTh
1M (pOoBbIE TEXHOJIOTUU JI MTOMCKA, CTPYKTYPUPOBaHUS,
UMHTEpHpeTallii U TpeACTaBIeHUs Y4eOHOW M HaydHO-
MONYJIIPHOMN uH(pOopMaIuu; pa3BUTHE yYMEHUHI
KPUTHYECKOTO aHAIM3a MoTy4aeMoi HHpopMaIuu




0€30MacCHOCTH, THUTHUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHUS W 3aIIUTHI HHPOpMAIIHH,
nH(OPMALIMOHHON 6E€30MaCHOCTH JTMYHOCTH

OK 03.
IlnanupoBarn

U peajin30BbIBATH
c00CTBEHHOE
npogeccnoHalIbHOE
U JINYHOCTHOE
pa3BuTHe,
npeanpruHUMATe/Ib
CKYI0
JAeSITeJIbHOCTh

B
npogeccuoHaIbHOU
chepe,
HCNO0Jb30BATh
3HAHUA 110
NpaBoOBOM U
(punancosoii
TPaMOTHOCTH

B Pa3JIMYHbIX
JKM3HEHHbIX
CUTyalusix

JIMYHOCTHBIE PE3yJbTATHl  JOJKHBI
IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:
- CHOCOOHOCTh OIICHMBATh CUTYallUI0 H
OCO3HAHHbIE pELICHUs, OPUEHTUPYICh Ha
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIAJ B IOCTPOCHHE YCTOMYMBOIO
Oyymero;

MeramnpeaMeTHble  pe3ysbTaTbl  JOJDKHBI  OTpaXkaTb:
OgnazieHne yHUBEPCATBHBIMH PETYISTUBHBIMH JICHCTBUSMU:
a) caMOOpraHu3aIus:

- CaMOCTOSATENbHO  OCYIIECTBISATH  IO3HABATEIHHYIO
NesITeNbHOCTb, BBISIBIISATh pobIeMBl, CTaBUTh
1 QopMyIUpOBaTh COOCTBEHHbIE 33/1a4d B 00pa30BaTENbHOM
NesITeTbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOSITENIbHO COCTABIISATh IUIAH PEIICHUS MPOOJIEMBI
C  Y4eToM  HMEIOLUIUXCA  PEecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;

-pacmMpsATh paMKH y4eOHOTO TpeMeTa Ha OCHOBE JIMUHBIX
MIPEATIOYTEHUN;

- JenaThb OCO3HaHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaThb
OTBETCTBEHHOCTD 32 PEIICHUE;

-CI0COOCTBOBaTh (hOPMHUPOBAHHUIO M TPOSBICHUIO MIUPOKOU
SPYIUIUH B Pa3HBIX 00JacTAX 3HAHUN, TOCTOSHHO MOBBIIIATH
CBOM 00pazoBaTeNbHbBIN U KYJIbTYPHBI YPOBEHbD;

0) CAMOKOHTPOJIb:

WCTIOJIB30BaTh MPHEMBI peQIIEKCUU Ui OICHKH CHUTYalluH,
BbIOOpA BEPHOI'O PELICHHUS;

- YMETb OLICHUBaTh PUCKU M CBOEBPEMEHHO NPUHUMATH
pELICHHS [0 UX CHU)KEHUIO;

OTpaXaTb B 4YaCTH

IpUHUMATh
MOpaJIbHO-

ITP6 9. CdhopMUpPOBaHHOCTh COOCTBEHHOU IMO3UIUU T10
OTHOIIEHHUIO K (hU3ndYeckol HHMOpPMAIMH, TOTydaeMon
u3 Ppa3HbIX HCTOYHHKOB, yMCHI/Iﬁ HUCIIOJIB30BaTh
U(PPOBBIC TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHHS,
MHTEPIIPETallMU U MPEACTaBICHUsS] Y4eOHOH M Hay4dHO-
MOMYJISIPHOM UHpOpMaIINH; pa3BUTHE YMEHUI
KPUTHYECKOI0 aHAJIN3a M0JIy4aeMoi HHpopMauu
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B) YMOIIMOHAIbHBIA HHTEUICKT

- CTpeMJICHHE K JOCTIDKCHHMIO IEJH U YCIeXY, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE JEHCTBOBATb, HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

- CIIOCOOHOCTh TIOHUMATh SMOILMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYIIECTBICHUN KOMMYHHUKAITUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

- CIIOCOOHOCTH BBICTPaUBaTh OTHOIICHHS C IPYTUMU JIFOIbMH,
3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHI

OK 04. D¢pdexTuBHo
B3alMO/IeiiCTBOBAThH
u padoTaTh

B KOJLJIEKTHBE

M KOMaH/Ie

JIn4HOCTHBIE PE3YJbTATHl  JOJIKHBI
[IEHHOCTH HAyYHOTO MMO3HAHUS:

- OBJIQJICBAaHUE HABBIKAMU Y4EOHO-HUCCIIEIOBATEIBCKOM,
MIPOEKTHOM U COIMANIbHOM J1eATEIbHOCTH;

MeranpeameTHbie  pe3yabTaThl  JOJKHBI OTpaxaTh:
OBnanenue YHHUBEpCaIbHBIMU KOMMYHHUKaTHBHBIMU
JCACTBUSAMMU:

0) coBMeCTHas JeSTEIbHOCTb:

- TIOHMMaTh W WHCIOJb30BAaTh NPEUMYIIECTBA KOMAaHIHOU
Y UHJIUBUIYAJIbHOU pabOTHI;

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX NEHCTBUH C
y4eToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOro 4jieHa
KOJUIEKTHUBA;

- MIPUHUMATH
OpraHU30BbIBATH
¥ KOOPJAMHHUPOBATH JICUCTBHS 10 €€ JTOCTHIKEHUIO: COCTABIIATh
IJIaH JIeWCTBUM, pachpelneisTh poJM C YYEeTOM MHEHHM
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PaOOTHI;
-OLICHMBATh KAaueCTBO CBOErO BKJIaJa M KaXJOr0 y4aCTHUKA

OTpaXaTb B 4YaCTH

eIu COBMECTHOI JIeSITeIIbHOCTH,

KOMaHZbl B 0OWUH pe3ylnbTaT MO  pa3padOTaHHBIM
KpUTEPHUSM;

-TpejJiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJEU C MO3UIHU
HOBU3HBI, OPUIMHAJIBHOCTH, MPAKTUYECKOM 3HAYMMOCTH;
KOOpDJMHUPOBaTb UM  BBIIOJHATE pPabOTy B  YCIOBHSIX
peayIbHOTO, BUPTYaJIbHOI'O u KOMOHWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

I[IP6 10. OsnageHue ymeHusiMH pPabOTaTh B TpymIe

C BBINOJIHEHUEM pa3JMYHBIX COLMAIBHBIX  POJIEH,
IIJIJAHUPOBATH paboty TPYIIIHL, panoOHAIBHO
pacupenenarb  ACATCIBHOCT B HECTAHIAPTHBIX

CUTyaIusiX, aJCKBATHO OIEHMBATHh BKJIAJ KaXJIOro W3
Y4aCTHUKOB TpYyMIIbI
B pEILIEHUE pacCMaTpUBAEMOM IPOOIEMBI
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-OCYIIECTBIISITh  TIO3UTUBHOE CTPATETHYECKOE TOBEICHHE
B Pa3UYHBIX CHUTYyallUsiX, TPOSIBISATE TBOPYECTBO U
BooOpakeHue, ObITh HHUIIUATUBHBIM.

OBgiazicHHEe YHUBEPCAIBHBIMH PETYJSITUBHBIMH JICHCTBUSMHU:
T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTUBBI W apryMEHTHl APYTUX JIOACH MpH
aHaJM3e pe3yabTaTOB JEATEIBHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO IPYTUX JIIOACH Ha OIIHUOKH;
- pa3BUBAThH CIIOCOOHOCTH MMOHMUMATh MU C MO3UIUU JIPYrOro
YeJI0BeKa

OK 05 OcymecTBasiTh
YCTHYIO

U MUCBMEHHYI0
KOMMYHHUKAIUIO

HA rocyJ1apCcTBEeHHOM
s3bIKe Poccuiickoi

JIMYHOCTHBIE PE3yNbTaThl  JOJIKHBI
ACTETUYECKOTO BOCITUTAHMUS:

- 9CTETUYECKOE OTHOLICHHE K MUPY, BKIIFOUAsi ICTETUKY ObITa,
HAy4HOTO M TEXHHYECKOr0 TBOPUYECTBA, CIOpTa, TpyAa
1 OOIIECTBEHHBIX OTHOLICHHIA;

B o0JracTu MaTpUOTUUYCCKOI'O BOCIIUTAHUA MTPOABJIATH!:

oTpaxarb B YaCTH

I[IP6 1. CdopMupoBaHHOCTh MPEACTABICHUN O POIU
U MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOW HAy4YHOU
KapTHHE MHpa, O CHUCTeMooOpasyromeld ponu (U3MKU
B pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOI'MH, O BKJIAZE POCCUICKUX
U 3apyOeXHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH;

®enepammn "LCHHOCTHOE OTHOIICHHE K TOCYIApCTBEHHBIM CHMBOJAM, | NOHMMAHHE (GU3NYeCKOl  CYINTHOCTH  HaOII0JaeMbIX
c y‘leTOM HUCTOPUYCCKOMY H MPUPOJHOMY HACICOAUIO, IaMATHUKaM, | ABJICHUU MHKpOMUpa, MakKpoMupa u MeFaMI/Ian;
0C06eHHOCTeﬁ TpaauuusaM HapoJ0B POCCI/II/I, JOCTUXXCHUAM Poccun B HAyKE€, | IOHUMAaHNEC poiin ACTPOHOMUHU B MPAKTUICCKOU
COUMATBLHOLO HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U TPY/E; AEATENbROCTH YelloBeKa
M KyJbTYPHOTO MeTaHpeI[MCTHI)Ie PE3YIbTATHI JOJI?KHBI OTpaXXaThb: | U MJAJBHCUIICM HAYYHO-TCXHHUYCCKOM pPa3BUTUMH, pOJ'II:I
KOHTeKCTa Ogianenue YHHUBEPCAITbHBIMU KOMMYHUKATHUBHBIMH | QU3UKH B (POPMHPOBAHUU KPYro3opa ¥ (GyHKIIMOHATHHON

ACUCTBUAMMU. rpaMOTHOCTH YCJIOBCKA JJII PCIICHHUA NPAKTHYCCKUX

a) oOmieHue: 3a/1a4

- OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HU;

- pacrio3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHHUS, TIOHUMATh

3HAYCHUE COLHAJIBHBIX 3HAKOB, paCliO3HaBaTh MPCAIIOCBIIKA

KOH(IMKTHBIX CUTYAIUi U CMSIT4aTh KOH(IUKTBL;

- pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS

C MCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB
OK 07. JIMuHOCTHBIE pe3yJbTaThl JOJDKHBI oOTpaxkarb B uact | [IP6 8. CdopMHpOBaHHOCTH YMEHHS NPHUMEHSTh
COHeﬁCTBOBaTL OKOJIOTHUYCCKOI'O BOCIIUTAHUS: 5 IMOJIYYCHHBIC 3HAHUA JJISL OQT)HCHCHI/ISI YCJ'IOBI/Iﬁ
COXpAHEHHIO - ¢(hOpMUPOBAHHOCTH KOJIOTUUYECKOH KYIbTYphl, IOHUMAHHUE | IPOTEKAHHUsS (PU3UUECKUX SABICHUH B NPUPOJC H JUIA
oKpysKaromeii cpepr, | BIAHNA  COUMAILHO-DKOHOMHYECKMX — NPOLECCOB  Ha | NPUHATHA NPAKTHUCCKUX PCLICHHA B MOBCEAHCBHOM
pecypcocepesenmio, | COCTOSHUC TPHPOIHOH M COLMANBHON CpElbl, OCO3HAHNE | KHU3HH
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NPUMEHSATH 3HAHUS
00 U3MEHEHHUH
KJIMMATa, NPUHIHUIIBI
0epexxIMBOro
NMPOM3BO/ICTBA,

3¢ dexkTHBHO
JIeiCTBOBATH

B Ype3BbIYANHBIX
CUTYalUAX

r7100aJIbHOTO XapakTepa 3KOJOrMUECKUX Mpodiem;

- IUIAHUPOBAHKE U OCYILECTBICHUE NCHCTBUN B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHMA LEJIEH YCTOWYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
aKTUBHOE  HENpUATUE
OKpY>Kalolleu cpere;

- AKTMBHOE€ HENpUATHE JEUCTBUH,
OKpY>Karolleu cpee;

- YMEHHUE MPOTHO3UPOBATH HEOIATONPUATHBIC SKOJIOTHYECKHE
MIOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUI, IIPENOTBpallaTh
Ux

JICUCTBUMA, NPUHOCAIIUX  BpEX

IIPUHOCAIINX BpPCA

I obecriedeHus: 0€30MacHOCTH TPH  OOpalleHUur
c OBITOBBIMH ~ TIPUOOpPaMH M TEXHUYCCKUMHU
YCTPOMCTBAMH, COXPAHECHUS 3JIOPOBbS U COOJIIOJICHUS
HOPM 3KOJIOTHYECKOTO MOBEJICHHS B OKPYXKAIOIIEH Cpejie;
MOHMMAaHUE HEOOXOJAMMOCTH TPHUMEHEHUsS JOCTHIKCHUN
busuKu

Y TEXHOJIOTHH IS PAIIHOHATBHOTO TIPUPOIOTIOTIH30BAHUS

IIK 1.2. BpinoaHaTh
TeXHHYecKoe
00CJIy:KMBaHUe
aBTOMATHU3HPOBAHHOT
0 PacKpoiTtHOro
KOMILJIeKCca

- YMEHHE aHAJIU3WPOBATh M MPUMEHSATH IMOTYYCHHBIC 3HAHUS
U OOBSICHEHHUsI SIBIICHHM, MPOIIECCOB, YCIIOBH, CHUTYaIluH,
BO3HHUKAIOIIMX B TPAKTHYECKOH JEATCIBHOCTH € JUIA
npuHATHS Y)PEKTUBHBIX PEIICHUN;

- TUCIUTUTMHAPOBAHHOCTh U OTBETCTBEHHOCTH 32 PE3yJbTaThI
npodeccnoHaNbHOM eSATeNbHOCTH;
- CAaMOCTOSATEIBHOCTD npu
MTPOU3BOJICTBEHHBIX 3a71a4;

- YMEHHE UCIOIB30BaTh Pa3NUYHbIE BHUJBI TO3HABATEIHHOM
JESATELHOCTH TSl PEIICHUS TPOU3BOICTBEHHBIX 3a/1a4;

- yMeHHe 00bIBaTh M HCMOIB30BaTh HHPOpMAINIO B cdepe
po¢eCCHOHATBHONU JeATETbHOCTH;

- KOMMYHHKa0eIbHOCTbD, yMEHHE BBICTpauBaTh
KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUS B KOMaHTHOW paboTe 1o
penieHnto oomux npodeccuoHalbHbBIX 3a/1a4.

peneHnmn pa3INYHBIX

- chopMHupOBaTH YMEHHS ~TIPUMCHATH  ITOJTYYCHHBIC
3HaHUA  JUIsl TPUHATUS TPAKTUYECKUX pEIIeHUN B
MOBCEIHEBHOM >KM3HHU, sl obecrieueHust 0€30macHOCTH
nmpu  oOpamieHuH ¢ OBITOBBIMH  NpUOOpaMu |
TEXHUYECKUMH YCTPONUCTBAMH, COXPAHCHHUS 370POBbS U
COONIOZICHUSI HOPM  DSKOJOTHMYECKOrO TIOBEACHHUS B
OKpY)KalIIeH cpene; TOHUMAaHUE HEOOXOIUMOCTH
MPUMECHECHHS JOCTHKCHUU (U3UKH W TEXHOJOTHH s
paIMOHAIBLHOTO MIPUPOIONOIB30BAHUS;

- chopMHupoBaTH  YMEHHUS ~ TPUMEHSATH
o0opynoBaHue;

- copMuUpoOBaTH YMEHUS COOIIOIATh TPEOOBAHUS OXPAHBI
TpyJda TpPU BBINOJIHEHUU TEXHUYECKOTO OOCTYKUBAHUS
aBTOMAaTH3HPOBAHHOTO PACKPOWHOTO KOMILIEKCA.

IBEIHOE
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2. CTpyKTypa u coepkaHue 0011e00pPa30BaTeIbHOM THCIUIITHHbI

2.1. O0beM QUCHUILIMHBI M BUAbI y4eOHO padoThI

Buna yueOHoii padoThI Oo0bem B
yacax

O0bem 00pa3oBaTeIbHOM NPOTrPaAMMBbI THCHUTINHBI 144

OCHOBHOE cojIep:KaHue 94

B T.4.

TEOPETHYCCKUE 3aHIATHS 68

71a00paTOPHBIE 3aHATHS 26

IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 32

NPHUKJIATHOT0 MOYJISA)

IIpomexyTouHas arrecTaums (3K3aMeEH) 18
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2.2. TeMmaTH4eCKMHIUIAHUCOIEPKAHUE N CHUTINHBI «DU3HKA»

HaumenoBanue
pa3/iesioB U TeM

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U PodecCHOHAIBLHO OPHEHTHPOBAHHOE),
J1a00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMH)

Oo0Lem
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Paszgenl. ®uzuka u

METOAblI HAYYHOI'0O MO3HAHUA

Tema 1.1

Conep:kanue y4eOHOT0 MaTepHuaJia

Benenue

®du3suka - Hayka o npupoje. Hayunsle MeTObI TO3HAHMS OKPYXKAKOLIEro Mupa. Poiib 3kcriepumMenTa u
TEOPUM B IpOLECCE MO3HAHUSA HPUPOABL. DKCHEPUMEHT B ¢usuke. MojenupoBaHue (U3NYECKUX
ABJICHUM U nipoueccoB. Hayunsie runoressl. @Pu3ndecKue 3aK0HbI U TEOPUU. | paHUIIBI IPUMEHUMOCTH
¢usnueckux 3akoHoB. Ilpuniun coorBerctBusA. Ponms um mecro ¢usuku B (OpMHPOBAHUU
COBPEMEHHOM HAyYHOM KapTUHBI MUPA, B IPAKTUYECKON AESATEIBHOCTH JIIOIEH

OKO03
OKO05

Pa3zpen2. Mexanuka

15

Tema2.1l

Conep:xanue yueOHOTro MaTepuaJia

Kunematuka

Mexanunueckoe JIBmxeHHe. OTHOCUTENBHOCTh MEXaHM4YecKoro JBikeHus. Cucrema oOTcueTa.
Tpaekropust. Ilepemerienue, ckopocTh (CpeaHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOPEHHE
MaTepUalbHOW TOUYKH, MX IPOEKIHMH HA OCU CHCTEMbl KoopaumHaT. CloKEHHE MepeMEleHUN H
ClIOKeHHe cKopocTed. PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJUHEHOoe aBuxkeHue. ['paduku
3aBUCUMOCTH KOOpIMHAT, CKOPOCTH, YCKOPEHHs, IIyTH W IEPEMELIECHUS MaTepUalbHOW TOYKH OT
BpeMeHu. CBoOOAHOE TMajeHue. YCKOpeHue CBOOOMHOTO mazeHus. KpuBonMHENHHOE BHKEHHE.
JIBuKeHMEe MaTepHaJbHOW TOYKH 10 OKPYKHOCTH C IOCTOSIHHOW IO MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHasi ckopocTh. [lepuon m vacrora oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.
TexHnueckue ycTpolcTBa U NPAaKTUUECKOE NPUMEHEHHUE: CIIUIOMETP, ABH)KEHNE CHAPSIIOB, LIEITHbIE U
pEMEHHBIE nIepefayn

HpaKTI/I‘-ICCKI/Ie 3aHATHA

[TpakTyeckue paboOTHI:

N3mepeHrie MTHOBEHHOW CKOpOCTH. lccienoBaHMe COOTHOLICHMSI MEXAY NYTSIMH, IPOWUIEHHBIMHU
TEJIOM 3a IIOCJIEN0BATEIbHBIE PAaBHBIC IPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBHKCHHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOW HYIIO. M3ydeHue NBMKEHUS IIapuKa B BA3KOM KUAKOCTH. 3yueHne
JIBIDKEHUS Teja, OpOLIEHHOT0 rOPU30HTAIBHO

Tema2.2

Conep:kaHue y4eGHOr0 MaTepuasa

JmHamMuka

ITpuauun orHocutensHoCTH ['anmmiies. Ilepseiit 3akoH HproToHa. MHEpHmanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeloTOoHa 111 MaTepuaibHONM TOUKH
B uHepuuanbHoi cucreme orcuera (MCO). Tperuit 3akon HbroToHa /U1st MaTepuaibHBIX TOYEK. 3aKOH
BcemMupHoro TsaroteHus. Cuna Tspkectu. [lepBas kocmuyeckasi ckopocTh. Cuila ynpyroctu. 3aKOH

OKO1
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I'yka. Bec tena. Tpenue. Buabl TpeHus (1mokosi, ckoibxkeHus, kaueHus1). Cuna tpeHusi. Cyxoe TpeHue.
Cuna TpeHusi CKOJbKEHUs1 U cuia TpeHus nokos. Koagdunuent tpenus. Cuna conpoTUBICHUS HpU
JIBUKCHUH Tella B KUAKOCTH Wid Tasze. [locTymarenpbHOe M BpamiaTreiabHOE JBFKEHHUE aOCOIIOTHO
TBEPAOro Teiaa. MOMEHT CHIJIbI OTHOCUTENbHO OCH BpamieHus. [lnedo cuibl. YcioBuUsS paBHOBECHS
tBepaoro tena B MCO. TexHudeckue ycTpoMCTBA M MPAKTHUECKOE MPUMEHEHHUE: MOIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB

IIpakTueckue 3aHATUA

[TpakTnyeckue paboOTHI:

N3yuenne ABM>KEHU OpycKa 110 HAKJIIOHHOM TUIOCKOCTH MO JIeMCTBUEM HECKOJIBKHUX CHIL.
HccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOUIMX B J1e(OPMUPOBAHHON MIPYKUHE U
pPE3NHOBOM 00pasiie OT BETHMYMHBI UX AedopmMarim

JlaboparopHble 3aHATHUS

JlaboparopHas pabota 1. MccnenoBanue yciaoBuii paBHOBECHS TBEPAOTO Tella, MMEIOIIETO OCh
BpaIeHus

Tema2.3
3aKOHBI
COXpaHCHHS B
MEXaHUKE

Coaep:xxanue yue0HOro MaTepHaJia

Mexanuueckass pabora u MomHOCTh. KuHermueckas sHeprus. lloreHuumanbHas sHeprus. 3aKoH
COXpaHEeHMsI MeXxaHudeckoi sHepruu. Pabora cuibl ¢ ynpyroctu. IIpumenenue .Jcnosb3oBaHue
3aKOHOB MEXAHUKU JUIsl OOBSICHEHWS IBW)KEHHUS HEOECHBIX Tel M JJIi pa3BUTUI KOCMHMUYECKHX
UCCIIEI0OBAHNM, TPAHULBl IPUMEHUMOCTH KJIACCUYECKON MEXaHMKHU. MMIyinbc MaTepuanbHOW TOYKU
(Tema), cucTeMbl MaTepUaJIbHBIX ToueK. MMIynabCc cuiabl M U3MEHEHUE HMITyJbca Teja. 3aKOH
coxpanenuss umnynbca B MCO. PeaktuBHoe aBwxkeHue. PabGora cuibl. MOIIHOCT  CHIIBL
Kunernyeckass sHeprus marepuanbHOM TOYKH. Teopema 00 M3MEHEHUM KHUHETHMUYECKON SHEpruu.
[TorennmanbHas »Heprus. IloTeHuumanbHas SHEprus ynpyro JaehOpMUPOBAHHOM MPYXKHUHBI.
[TorenunanbHas 3Heprus Tenaa BOMW3M MoBepxHocTH 3emud. [loTeHnnanbHbIE U HEMOTEHIMAIbHbIE
cuiibl. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOM SHEPrMM CHCTEMBbI Tel.
3aKOH COXpaHEHUs] MEXaHUYECKON YHEPTUU. YTIPYTHe U HEYIIPYTrHue CTOJIKHOBEHUS

HpaKTI/I‘-ICCKI/IG 3aHATHUA

[TpakTiueckue paboThI:

W3yueHne cBSI3U CKOpPOCTEW Ten Mpu HeympyroMm yrape. VcciemoBaHue CBsi3U pabOTBHl CHIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUH TeJa.

TexHuueckue ycTpoilcTBa M NMPaKTHUECKOE NMPUMEHEHHUE: BOJIOMET, KOMep, MPYKUHHBIH MHCTOJET,
JIBI)KEHUE UCKYCCTBEHHBIX CITYTHUKOB H PAKeT.

Hcnonb3oBaHne 3aKOHOB MEXAaHUKU Uil OOBSCHEHMS IBM)KEHUS HEOECHBIX Tel M ISl Pa3BUTHUS
KOCMHYECKMX HCCIICIOBAHUI, TPAaHUIBI HPUMEHUMOCTH KJIACCHYECKOM MexaHuku. Vmuranms
HEBECOMOCTH

JlabopaTropHble 3aHATHSA
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JlaboparopHas padota 2. MccrnenoBanue CBS3U pabOThHI CHUIIBI C U3MECHEHHEM MEXaHUYECKOW dHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS PE3HHOBOTO KI'yTa

Pa3nen3. Moaekyasipaasi puznka 1 TepMOIMHAMHKA

17

Tema3.1
OCHOBBI
MOJICKYJIIPHO-
KHHETHYCSCKOM
TEOPUH

Conep:kanue y4eOHOT0 MaTepuaJia

OCHOBHBIE TIOJIO)KEHUSI MOJICKYJIIPHO-KUHETUYECKOH TEOPMM M HUX OIBITHOE OOOCHOBAHUE.
BpoynoBckoe nBmwxenue. Auddysusa. Xapaktep ABWKEHHS W B3aUMOICHCTBUS YACTHIl BEIIECTBA.
Mogenu cTpoeHMsl ra30B, KUAKOCTEH M TBEPIBIX Tel U OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE
aTUX Mojeneil. Macca u pasmepbl Monekysl. KonuuectBo BemectBa. IlocrosiHHas ABoraipo.
TemmoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana temnepatyp llenbcus. Mogenb
uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOM TEOpUM MJICalbHOIO rasa.
AOGconoTHas TeMIieparypa Kak Mepa cpeAHel KHHeTHMYECKOW PHEpPIUu TEMIOBOr0 JBUKEHUS YaCTHIL
ra3a. lllkana temneparyp KenbBuHna. ['a30Bble 3akoHbl. YpaBHeHue MenneneeBa-Knanelipona. 3akoH
HanbsToHa. M3ompoueccsl B UAeabHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe
IIPEJICTAaBICHUE H30IPOLIECCOB: M30TepMa, M30Xopa, u3zo0apa. TexHuueckue ycTpoilcTBa H
IPAaKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OaApOMeETp

IIpakTnyeckue 3aHATUA

HpaKTI/I‘leCKI/Ie pa6OTBIZ I/ISMepeHI/Ie MacCChbl BO31yXa KJlaccHoM koMHaTte. MccnemoBanue 3aBUCUMOCTH
MCKAY napaMeTpaMu COCTOAHUA Pa3pCKCHHOI'O ra3a

JlabopaTopHble 3aHATHS

JlabopaTtopnast pabota 3.13y4eHne0THOTO U3 U30MPOIIECCOB

Tema 3.2
OCHOBBI
TEePMOIUHAMUKHU

Conep:xanue yueOHOTro MaTepuaJia

BuyTpennsis sueprus. Pabora u Termuonepenada. KommuecTBO TemaoOTHL. YpaBHEHUE TEIUIOBOTO
Oananca. [TepBoe Ha4yaJio TEPMOJIMHAMUKH. AnmabaTHBIM MpoIIECC.
Bropoenauanorepmoannamukiu. TemnnoBeieasurarenu. KI1[remnoBoroasurarens. OXxpanarnpupoibl.
TepmonuHaMuueckas cucTteMa. BHYTpeHHsISI SHEprusi TEPMOJIMHAMHYECKOM CHCTEMBI M CIIOCOOBI €e
u3MeHeHus. KonnuecTBo TemnoTel U pabota. BHyTpeHHsIs SHEpTUsl 0JIHOATOMHOTO HJI€aThbHOIO rasa.
Buael Temionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIMS, H3JIy4eHUE. YJelbHas TEMIOEMKOCTh
BeriecTBa. KonmnyecTBo TermyoTel npu temonepenaye. [lonarue o6 agumadatHOM mporecce. [lepBsiii
3aKOH TepMoAuHaMHUKH. [IpruMeHeHHe TmepBOro 3akoHAa TEPMOJAMHAMHKHA K HM30MPOIECCaM.
['padmyeckas wHTepmperanusi paboThl ra3a. Btopoii 3akoH TepMoauHaMuku. HeoOpaTuMocTh
npoueccoB B mpupojae. TemmoBble MamuHbl. [IpUHIMOBI  AEHCTBHS  TEIJIOBBIX  MAIIWH.
[IpeoOpazoBanus SHEPruM B TEIUIOBHIX MamnHaX. Koa(dduIMeHT Mone3HOro AeWCTBUS TEIIOBOM
MamuHbl. [{ukn KapHo u ero xoadduIMEHT MOJe3HOr0o ACHCTBHA. DKOJIOTHYECKHUE MPOOIEMBI
TEIUIOPHEPreTUKU. TEeXHUYECKUE YCTPOWCTBA U MPAKTHUYECKOE TPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJMUIBHUK, KOHTUIIOHED

JlabopaTopHble 3aHATHS

OKO01
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JlaboparopHas pabota 4.VI3mepeHne ynenbHON TETIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS
BelleCTBa U
(hazoBbIe
nepexoabl

Coaep:xanue yueOHOT0 MaTepHaJia

[TapooOpa3zoBanue u KoHaeHcauus. Mcnapenue M kumneHue. AOCOMIOTHasE M OTHOCHTEJbHas
BIQKHOCTh BO37yXa. HacklmeHHbI map. YaenpHas TeIuioTa mapooOpa3oBaHUsA. 3aBHCHUMOCTb
TeMIepaTypbl KHUIIEHUS OT JaBieHus. TBepnoe Tteno. Kpucrammmueckue u amopdHbie Tena.
AHn3orponusi cBoWCTB KpucTauioB. JKunkue kpuctaiisl. CoBpeMeHHble MaTepuansl. [lnaBienue u
KpUcTalm3anus. Y aenbHas Temora miasnenus. Cyonumanus. YpaBHEeHHE TEIJI0BOro OajaHca

IIpakTueckue 3aHATUA

[TpakTuueckas pabota: TexHuueckure ycTpoiicTBa U MPaKTHUYECKOE IPUMEHEHUE: TUTPOMETP U
TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH TOJIYYCHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIC
HAHOMATEPHAJIOB M HAHOTEXHOJIOTUHU

JlaboparopHble 3aHATHUS

JlaboparopHas pabota 5.0npeenenue BIaKHOCTH BO3yXa

Paznend. DuekTpoanHaMmuka

25

Temad.1
DJIEKTPOCTaTHUKA

Coaep:xanue yueOHOT0 MaTepHaJia

OnekTpuzauusi Ten. OJeKTpuueckuil 3apsn. JIBa Buaa siekTpuueckux 3apsaoB. lIpoBogHukw,
JURJIEKTPUKA M TOJYNPOBOJHUKU. 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsna. BsaumoneiictBue
3apsnoB. 3akoH Kynona. ToueuHblil anekTpuueckui 3apsap. Diekrpudeckoe noie. HampspkeHHOCTh
ANEKTPUYECKOTO Mojs. [IpuHIMO Cyneprno3uuuu 3JIeKTPUYECKUX Mojed. JIMHuM HanpsyKeHHOCTH
anekTpuyeckoro noist. Padora cun anekrpocrarnyeckoro noss. Ilotenuuan. Pa3HocTh MOTEHIIMAIOB.
IIpOBOTHUKM M JUAIEKTPUKHA B DIIEKTPOCTATUYECKOM Moje. [luanexrpuueckas IPOHHUIIAEMOCTb.
OnexrpoeMkocTs. KoHzeHcaTop. DIEeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPIUs 3apsyKEHHOTO
KOHJIEHCAaTopa

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[TpakTueckue paboThl: M3MepeHne aJIeKTpPOEeMKOCTH KOHJeHcaTopa. TeXHUYecKHe YCTpOHCTBa U
[IPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETD, DIEKTPOCTATUYECKas 3allUTa, 3a3€MIICHUE
AIEKTPOnpUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN amnmnapar, CTpyHHbIN OPUHTED

Temad.2
ITocTosHHBIN
PIIEKTPUYECKHUI
ToK. Toku B
Pa3JIMYHBIX Cpeax

Coaep:xanue yueOHOro MaTepHaJia

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. MctouHukn Toka. Cuiia Toka.
[TocrosiHuplid TOK. Hanpskenue. 3akoH Oma Juisl ydacTKa LENH. DJIEKTPUUYECKOE CONPOTHUBIICHUE.
VYnenbHoe comportuBieHUE BemlecTBa. [locienoBaTenbHoe, MapamielbHOE, CMEIIAHHOE COEIMHEHHE
npoBOJHUKOB. PaboTa snekrpuueckoro Toka. 3akoH Jxoyns-Jlenna. MoOITHOCTh 3JEKTPUYECKOTO
TOKa. OJEKTPOABIKYILAs CHja M BHYTPEHHEE CONPOTHBIIEHWE UCTOYHHMKA Toka. 3akoH Owma s
MOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMblkaHue. DJIEKTPOHHAs MPOBOJAUMOCTH
TBEPABIX METAUIOB. 3aBUCUMOCTh COIPOTUBJIEHUSI METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTD.
DnexkTpudeckuil ToK B Bakyyme. CBOMCTBa 31eKTpOHHBIX ydkoB. [lonynpoBogauku. CoOCTBeHHAs U

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
I1K1.2

18



MpUMECHasi MPOBOJMMOCTh MOJYNpOBOAHUKOB. CBoiicTBa p-n-nepexoaa. IlomynmpoBoIHUKOBBIE
npuOOpbl. DIEKTPUYECKUl TOK B pacTBOpaX U pacijlaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
JTUCCOIMAIUSA. DIIEKTPOIN3. DIEKTPUUECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN
paspsia. Mosuus. [1nazma

IIpakTrueckue 3aHATUA

[TpakTuueckas pabora: TexHuueckre yCcTpoicTBa U MpaKTUUYECKOE MPUMEHEHHUE: aMIIepMeETp,
BOJIETMETp, PEOCTAT, UICTOYHUKH TOKA, JIEKTPOHATPEBATEIBHBIE MPUOOPHI, JIIEKTPOOCBETUTEIILHEBIE
npuOOpPbI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN U0, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN TMOJI, TAJIbBAHUKA

JlaboparopHble 3aHATHUS

JlaboparopHas paboTa 6./3yueHue cMeaHHOTO COEAMHEHUS PE3UCTOPOB.
JlaGopaTtopHast pabota 7. MI3mMepenue 31eKTPOIBIKYIIEH CHIIBI HCTOYHUKA TOKA M €70 BHYTPEHHETO
COTNPOTUBIICHUS

Tema 4.3
MaruutHoe 1oiJe.
DJIeKTpOMarHuTHas

MHIYKIUA.

Coaep:xanue yueOHOT0 MaTepHaJia

[TocrositHHBIE MarHuThHL. B3auMmoneicTBHME NOCTOSHHBIX MarHuToB. MarautHoe mose. Bektop
MAarHuTHOM MHAYKUWHU. [IpuHIMI Cynepro3uiuyu MarHUTHBIX NOJIEH. JIMHMM MarHMTHOW MHIYKUUU.
KapTuHa nuHNN MarHUTHOM MHIYKLMHU I10JIS1 IOCTOSIHHBIX MarHUTOB. MarHUTHOE I10JI€ IPOBOJIHUKA C
ToKOM. KapTuHa JIMHUI MHIYKIUKA MarHUTHOTO IOJIS JUIMHHOTO IPSIMOTO IMPOBOJAHUKA U 3aMKHYTOT'O
KOJIBIIEBOTO IPOBOAHMKA, KaTyIIKH ¢ TOKoM. OmbelT Opcrena. B3aumonelicTBue NPOBOIHUKOB C
tokoM. Cumima Ammnepa, ee moaynb W HampamiaeHue. Cuna JlopeHia, ee MOIylb W HampaBJICHHE.
JIBI>keHue 3apsKeHHON YacTHLBl B OAHOPOAHOM MarHuTHOM mnosie. Pabora cunbl Jlopenua. SIBneHue
AIIEKTPOMAarHUTHOW WHAYKUMU. [IoTOK BeKTOpa MarHUTHOM HMHAYKUMHU. ODJNEKTPOABIKYILAS CHUiIa
WHAYKIMHA. 3aKOH JJIEKTpoMarHuTHOW wuHAykuun @apaznes. BuxpeBoe aneKTpuyeckoe IMOJIE.
ONEeKTPOABMKYIIasl CUjla MHAYKIUU B MPOBOJHUKE, ABIXKYILIEMCS MOCTYNAaTEeNbHO B OJHOPOJHOM
MarHuTHOM mone. [IpaBuno Jlenna. MHAYKTUBHOCTB. SIBIEHME CaMOMHAYKLMHU. DJIEKTPOABIKYIIAS
CUJIa CAMOMHIYKIIMM. DHEPrys MArHUTHOTO NOJISI KATYIIKK C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

HpaKTI/I‘-ICCKI/IG 3aHATHUA

[TpakTueckue paboThl: M3yueHre MarHUTHOTO MO KaTYIIKK C TOKOM.
TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: NOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPHUTEIHN AJIEMEHTAPHBIX YAaCTUL, NHIYKIIMOHHAS [1€Yb

JlabopaTopHble 3aHATHS

JlaboparopHas paboTta 8. MccnenoBanue AelicTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM
JlabopaTtopHnast pabota 9. M3ydenne siBIeHUS 2JIEKTPOMArHUTHON MHTYKITHH

Pa3gens. Kojie0anus M BOJHBI

19

Tema 5.1
Mexanuueckue u

Conep:kanue y4eOHOT0 MaTepuaJia

KonebarenpHast cucrema. CBoOOmHBIE MexaHWuYecKHe KoseOaHus. [apMoHWYeckne KojeOaHus.

OKOl1
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DIIEKTPOMArHUTHEIE
KOJIeOaHUs

[Tepuon, yactora, amruryaa u ¢asza xonebanuii. [IpyuHHBIN MasTHUK. MaTeMaTHUECKUIl MasSTHHK.
VYpaBHeHHe rapMOHUYeCKHUX KojeOanuil. IIpeBpaienre sHeprun npu rapMOHMUYECKUX KOJIEOAHUSX.
Konebarenbuplii KoHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJ€OaHHUS B MICAbHOM KoJeOaTeTbHOM
KOHType. AHAJIOIMs MEXAY MEXaHHYEeCKUMHU U DJIEKTPOMArHUTHBIMU KojeOaHusmu. Dopmyiia
TomMcoHa. 3aKOH COXpaHEHHMsS SHEPIrUU B HAEaIbHOM KoseOaTenbHOM KoHType. IlpencraBienue o
3aTyxamlux KoneOaHuAX. BblHyXIeHHble MexaHuueckue KosebOanus. Pe3oHanc. BwlHyXaeHHbIe
3NIeKTpOMarHuTHBIE Konebanus. Ilepemennblii Tok. CUHYCOMIANBHBIN MEPEeMEHHBIH TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYCHHE CHWIBI TOKA W HANPSOKCHUS.
Tpancdopmarop. [IponsBoacTBo, nepeaaya U NOTPeOICHUE NEKTPUIECKON IHEPTUU. DKOIOTUIECKHE
PUCKU TIpU IPOM3BOJICTBE 3JIEKTPUUECKOM dHepruu. KynpTypa HMCIoOnb30BaHMs 2JIEKTPOIHEPTUU B
IIOBCEJHEBHOM KU3HH

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTueckue paboTel: VccnenoBanue 3aBUCMMOCTH IEpHOJA MallbIX KoJeOaHU rpy3a Ha HUTH OT
JUIMHBI HUTHU U Macchl rpy3a. TexHuueckue yCTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: AIEKTPUUECKHUH
3BOHOK, F€HEpPATOp IEPEMEHHOI0 TOKA, JMHHUU JIEKTpoIeperiad

JlaboparopHble 3aHATHUS

JlaGopatopHas pabota 10. MccnenoBanue nepeMeHHOT0 TOKa B LIEMU U3 M1OCIIE10BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KaTYIIKH U PE3UCTOpa

Tema 5.2
MexaHndecKue

14
PIIEKTPOMAarHUTHBIE
BOJIHBI

Coaep:xxaHue y4yeOHOro MaTepHuaJia

Mexannyeckne BOJIHBI, YCIOBHS pacnpocTpaHeHus. [lepuon. CkopocTh pacmpoCTpaHEHHUs W JIMHA
BouHEI. [lomepeunbie U mpoaoipHbie BOMHBL. MHTepdepeHuns u audpakiuus MeXaHUYeCKUX BOJH.
3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKka. DIEKTPOMAarHUTHBIE BOJHBI.
VcnoBusi u3nydeHUs DJIIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuentanus BektopoB E, B, v B
ANIEKTPOMArHUTHOM BojHEe. (CBOWCTBA DJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, TPETOMIICHHE,
nonsipu3anus, naudpakius, wuHTepdepeHurs. CKOpPOCTh dSIEKTPOMarHUTHbIX BoiH. [llkama
OJICKTPOMAriuTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAarHuTHBIX BOJIH B TCXHHUKE U 6I>ITy. HpI/IHHI/IHBI
paanoCBsI3M U TeneBuieHus. Pannonokaius. DIeKTpOMarHuTHOE 3arpsi3HEHHE OKPYKarolel cpeJibl

ITpakTnueckue 3aHsATHS

[TpakTuyeckas pabota: TexHHuUecKHe YCTPOMCTBa W MPAKTHYECKOE IMPUMEHEHHE: My3bIKaJlbHbIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas JAMArHOCTUKA B TEXHHUKE W MEIWIMHE, pajap, paJdoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBY-neup

Tema 5.3
OnTuka

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacipoCTpaHEHHE CBETAa B OJTHOPOAHOM cpene. JIyu cBera.
ToveuHslit HICTOUHUK cBeTa. OTpaxkeHHe CBeTa. 3aKOHBI OTpakeHus cera. [locTpoeHne nzo0pakeHui
B IUIOCKOM 3epkaine. [Ipemomiienre cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTelb
npesnomienus. IlonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBI  yros IOJIHOTO BHYTPEHHETO
otpaxkenus. [lucnepcus cera. CrnoxxHbli coctaB 6enoro ceera. [[ser. CoOuparomye u pacCeHBaIOIINe

OK 04
OKO05
OKO07
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muH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSHME M ONTHYECKas Cuiaa TOHKOM nuH3blL. I[locTpoeHue
n300pakeHNil B COOMpAIOIIMX M pacceuBarolMX JinH3axX. DopMyia TOHKOW JIMH3BI. YBEJIWYEHUE,
naBaeMoe JMH30M. Ilpemensl NPUMEHMMOCTH TI'€OMETPUYECKOM ONTHKM. BosiHOBas omnrTuHka.
Nntepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CJIOBUS HAOIIOAEHNUS MAKCUMYMOB U MUHHUMYMOB
B UHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX MCTOYHHUKOB. Jnpakuus cBeta.
JudpakuuonHas pemerka. YclIoBUE HaONIOAEHUS IJIaBHBIX MAaKCHUMyMOB IIpH  IaJ€HUH
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PAKIMOHHYIO pemieTky. [lonspusanus ceera

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTuyeckue padotel: Habmronenue nucnepcun cBeta. TexHUUECKne yCTpOWCTBA U MTPAKTUIECKOE
IpUMEHEHHE: OUYKH, Jyna, (poToanmnapar, NpOeKIMOHHbIH annapaT, MUKPOCKOIL, TEJIECKOII,
BOJIOKOHHAS ONTHKA, AU(PPaKIIMOHHAS PEIIETKA, MOJIIPOU, TEJIECKOII

CtpoeHue aToma

Monens atoma Tomcona. OnbiTel Pezepdopna no paccesnuto -uactuu. Ilnanerapuas Mozens aToma.
[Toctynatel bopa. U3nydenue u morsomeHue (GOTOHOB MpH TEPEXOJE aToMa C OJHOTO YPOBHS
9Hepruu Ha Apyro. Buabl cnekTpoB. CHEKTp ypOBHEH HHEPrMM aToMa BoAopoja. BosiHOBEIE
cBorictBa yactul. Bosubl ne bpoinsa. KoprnyckymnspHo-BoaHOBOM nyann3M. CIIOHTaHHOE W
BBIHY)KJICHHOE H3iydeHue. [{udpakius 3J1eKTpOHOB B KpHCTaIaX. Y CTPOWCTBO U MPHHLIMUI PaOOTHI
nazepa. TexHHUYECKHME YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJIbHBIA  aHaIU3
(CIIEKTPOCKOII), J1a3ep, KBAHTOBBI KOMIIBIOTED

JlabopaTopHble 3aHATHS 4
JlaGopartopHnas padora 11. Onpenenenue noxkasaresns IpeIOMICHUS CTEKIIA
JlabopaTtopnast pabora 12. ccnenoBanue CBONCTB M300pakKeHUH B JIMH3AX
Pa3nen6. OcHOBBI CIenUAJIbHOM TEOPUHM OTHOCUTEIbHOCTH 2 OKO1
Tema 6.1 Copneprxanue y4yeOHOIo MaTepuasa 2 OKO02
(OCHOBBI TEOpHUHU ['paHuIbl  OPUMEHMMOCTH  KJIACCHYECKOW  MexaHWKH. [locTynaTel — CHEIMaIbHOM  TEOpHH OK 04
OTHOCHUTEJIGHOCTH | OTHOCHTEIBHOCTH: MHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IMMPHHIIUI OTHOCHUTEIHHOCTH OKO05
OltHmreitHa. OTHOCUTEIBHOCTh OAHOBPEMEHHOCTH. 3aMeIIeHHEe BPEMEHH M COKpAaIIeHHE JIUHBI. OKO07
DOHeprusi M UMITYJIC PENSTUBUCTCKON dacTHmbl. CBA3b MacChl C DSHEPrHed M  HMITYyJIbCOM
PENSATUBUCTCKOM YacTUIbl. DHEPrHsl MOKOs CBOOOTHON YaCTHIIbI
Pasznen7. KpanToBasi pusuka 9 OKO1
Tema7.1 Copnepxxanue yuyeOHOro MaTepuasa 3 OKO02
O7eMEHTHI ®otonbl. ®opmyna [lnanka cBsa3u 3Hepruu (GoTOHA € €ro 4acTOTOW. DHeprus U UMIyJibCc (OTOHA. OKO3
KBaHTOBOM onTUKH | OTKpbiTHe W uccienoBanue (orosddexra. Ombitei A.I. CroneroBa. 3akoHbl (GoTodddexTa. OK 04
VYpaBuenue OiHmreliHa 11 gorosdpdekra. "Kpacnas rpanuna" dororddexra. [laBneHue ceta. OKO05
Omnwitel IT.H. JlebeneBa. Xumudeckoe naeiictBue cBeTa. TeXHHUUECKUE YCTPOWCTBA M IPAKTUYECKOE OKO07
npruMeHeHue: GoTo3JIeMeHT, GoToaaTumK, coTHeuHas 0aTapesi, CBETO MO/ I1K1.2
Tema 7.2 Conep:xanue yueOHOTo MaTepuaJia 3
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IIpakTrueckue 3aHATUs

[TpakTnueckas pabora: HabGmronenue nuHeiiuaToro crekrpa

Tema 7.3
ATOMHOE SIPO

Coaep:xanue yueOHOTo MaTepHaJia

OKCHEPUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs siapa. OTKPHITHE PailOaKTUBHOCTH. ONBITHI
Pesepdopra no onpeneneHuo coctaBa painoakTUBHOTO n3nydeHus. CBoiicTsa anbda-, 6era-, raMmma-
u3nydeHus. BinsHHME paguoaKTUBHOCTU Ha KUBblE OpraHu3Mbl. OTKpbITHE NPOTOHA U HEHUTPOHA.
Hyxnonnas monens smpa ['eiizenOepra-MBanenko. 3apsn siapa. MaccoBoe umcio spa. M3oTorsbl.
Anbda-pacnian. DJEKTPOHHBIM W  TO3UTPOHHBIH  Oera-pacman. ['amma-uszimyuenuwe. 3akoH
pPaTMOaKTUBHOIO pacnazia. JHEeprus CBsI3U HYKJIOHOB B sijipe. SnepHble cuiibl. [legexT macchl sapa.
SAnepubie peakuuu. Jlenenue u cuntes saep. Anepusiii peakrop. Tepmosaepublil cunres. [Ipodiaemsl u
NIEPCIIEKTUBBI AIEPHON SHEPreTUKU. DKOJOTMYECKUE ACHEKThI SACPHOM 3HEPIeTUKH. DJIEMEHTapHbIE
gactulpl. OTKpBITHE TMO3UTPOHA. MeToapl HAOMIONEHUS M PETHCTPAlUU SJIEMEHTApHBIX YacTHII.
@DyHiaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hnu3nyeckoi KapTUHBI MHUpa

IIpakTnyeckue 3aHATUA

[IpakTrueckue padotel: MccaenoBaHue TpeKoB 4acTHil (110 TOTOBBIM (oTorpadusim).
TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE INPHUMEHEHME; AO3UMETpP, Kamepa BuibcoHa, sSAepHBIN
peakTop, aToMHas bombOa

Paznea 8.2emen

Thl ACTPOHOMMH U ACTPOPU3MKH

ol

Tema 8.1
DJIEMEHTEI
ACTPOHOMUU

U acTpOPU3UKU

Conep:kaHue y4eOHOTo MaTepuaJa:

Otanbl pa3BUTUS acTpoHOMHH. [IpHKiagHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE acTpOHOMHUHU. Bun
3Be3Horo Heba. Co3Be3nus, IpKUE 3BE3/bl, MJIAHEThl, UX BUAUMOE ABIKeHHe. CollHedHasi cucTeMa.
[Tnanerst 3eMHOM rpymnmbl. I[lnanersi-rurantel. Manble Tena ConHeuHoil cuctembl. CouHIE,
¢dorochepa u armocdepa. ConHeuHast akTUBHOCTb. Mcrounuk sHeprun ConHIa U 3Be31. 3Be3/Ibl, UX
OCHOBHBIE XapaKTEPHUCTHKHU. Juarpamma 'CHeKTpaJdbHBIM KJIacC - CBETUMOCTH'". 3BE3/Ibl TJIABHOM
NIOCJIE0BATENBHOCTH. 3aBUCUMOCTD ""Macca - CBETUMOCTB" [UIsl 3B€3]l TJIaBHOM MOCIIEA0BATEIbHOCTH.
BryTtpennee crpoenue 3Be311. COBpeMEHHbBIE MPEICTABIECHNS O IPOUCXO0XKIEHNH U dBosronuu CoJlHIa
Y 3B€3J1. DTaIbl )KU3HU 3Be3. Mueunslii [1yTs - Hama ["anaktuka. CnupanbHast cTpykrypa ["anakTukmy,
pacrpenenenue 38e31, raza u nbuid. [lonoxenue u nuxenne CoinHia B ['anaktuke. TUIBI TATAKTHK.
[Tnockas u chepuyeckass nmojacucremsl [anaktuku. PaguoramakTuku M kBasapbl. UepHble ABIPHI B
sanpax ranakTtuk. Beenennas. Pacmmpenne Beenennoit. 3akon Xa66ima. Pazoeranne ramaktuk. Teopus
Bonbmoro B3peiBa. PenukroBoe m3nmydenue. MacmrabHas cTpykrypa Bcenennoil. MeraranakTuka.
Hepemennsie mpo0aeMbl aCTpPOHOMUHT

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 13. HaGmoneHus: HEBOOPYKEHHBIM TIJ1a30M C UCIIOIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN TSI OTIPEeNICHNs] TOJI0KEHU HEeOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ust CeBEpHOTO MOTYIIApHsl U SIPKUE 3BE3/IbI

OKO1
OKO02
OKO03
OKO05
OKO07
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[IpodeccrnonaibLHO OPHMEHTHPOBAHHOE COJAEpP:KaAHUE (CoAepKaHUe MPUKJIATHOTO MOAYJIsA)*
Pemenue 3amau ¢ npodeccroHanbHON HampaBieHHOCThIO Mo npodeccun 29.01.34 Oneparop o0opyaoBaHus
(o Bunam) no Teme «KuHemaTuka»

Pemenne 3amad ¢ nmpodeccnoHaabHONW HampaBlIeHHOCTHIO 1o mpodeccuu 29.01.34 Omneparop oOopymoBaHUs
(1o Bugam) no Teme «J{nHamMuKay

Pemenue 3amau ¢ npodeccroHanbHON HampaBieHHOCTIO MO0 npodeccun 29.01.34 Oneparop o0opymoBaHuUs
(110 BEaM) 1o TeMe «3aKOHBI COXPAHCHHS B MEXaHUKE)

Pemenne 3amad ¢ nmpodeccnoHaTbsHONW HampaBleHHOCTHIO 1o mpodeccuu 29.01.34 Omneparop oOopymoBaHUs
(o Bugam) o «OcHoBsl MKT»

Pemenne 3amad ¢ nmpodeccnoHaabsHONW HampaBlIeHHOCTHIO 1o mpodeccuu 29.01.34 Omneparop oOopymoBaHUs
(o Bugam) no TeMe «OCHOBBI TEPMOANHAMUKI

Pemenue 3ama4 ¢ npodeccHoHaIbHONW HanpaBieHHOCThIO 1o mpodeccuu 29.01.34 Oneparop 000pyaOBaHUS
(To Bugam) o TeMe «ArperaTHble COCTOSIHHS BELIECTBa»

Pemenne 3amad ¢ nmpodeccnoHaTbHONW HampaBlIeHHOCTHIO TIo mpodeccuu 29.01.34 Omneparop oOopymoBaHUs
(0 BUIaM) 10 TeMe «DIEKTPOCTATUKA»

Pemenue 3amad ¢ npodeccHoHaIbHONW HanpaBieHHOCThIO 1o mpodeccuu 29.01.34 Oneparop 000pyaOBaHUS
(o Bumam) 1o TeMe «I10CTOSHHBIN TOK»

Pemenne 3amad ¢ nmpodeccnoHambHONW HampaBleHHOCTHIO TIo mpodeccuu 29.01.34 Omneparop obopymoBaHU
(1o BuAaM) 1o TeMe «NEeKTPUUECKHUI TOK B Pa3IMYHBIX CPEAax»

Pemenue 3amau ¢ npodeccruoHanbHON HampaBieHHOCThIO 0 npodeccun 29.01.34 Oneparop o6opynoBaHus
(1o Bugam) o TeMe «MarHuTHOe 1oJie

Pemenue 3amad ¢ npodeccHoHaIbHONW HanpaBieHHOCThIO 1o mpodeccuu 29.01.34 Oneparop 000pyaOBaHUS
(10 BuAaM) 1o TemMe «NEeKTPOMarHUTHAs WHAYKIIUS)

Permenue 3amau ¢ npodeccroHanbHON HampaBieHHOCThIO 1o npodeccun 29.01.34 Oneparop o6opynoBaHus
(o Bugam) no TeMe «MexaHH4eCKue U AIeKTPOMAarHUTHBIE KOJieOaHHs»

Pemenue 3amay ¢ npodeccHoHaIbHONW HanpaBieHHOCThIO 1o mpodeccuu 29.01.34 Oneparop 000pya0BaHUS
(10 BUIaM) 10 TeMe «IEKTPOMarHUTHBIE BOJIHBI

Pemenue 3amau ¢ npodeccruoHanbHON HampaBieHHOCThIO 0 npodeccun 29.01.34 Oneparop o6opynoBaHus
(mo Bumam) o teme «OnTuka

Pemenue 3amad ¢ npodeccHoHaIbHON HanpaBieHHOCThIO 1o mpodeccuu 29.01.34 Oneparop 000pya0BaHUS
(1o BuIaM) 1o TeMe «DNEeMEHThI KBAaHTOBOH (DU3UKI»

Pemenue 3amad ¢ npodeccHoHaabHON HanpaBieHHOCThIO 1o mpodeccuu 29.01.34 Oneparop 000pya0BaHUS
(1o Bugam) o Teme «ATOMHOE SAPO»

IIBEUHOI'O

IIBEHHOTO

IIBEUHOI'O

IIBEHHOT'O

IIBEHHOT'O

IIBEHHOI'O

IIBEHHOT'O

IIBEHHOI'O

IIBEHHOT'O

IIBEHOTO

IIBEHHOIO

IIBEHOT'O

IIBEHHOI'O

IIBEHHOT'O

IIBEHHOIO

IIBEMHOT'O

MPOU3BOJICTBA

MPOU3BOJICTBA

MPOU3BOJICTBA

MIPOU3BO/ICTBA

MPOU3BO/ICTBA

MIPOU3BOJICTBRA

MPOU3BOJICTBA

MIPOU3BOJICTBRA]

MPOU3BOJICTBA

IMPOU3BOJACTBA

MIPOU3BOJICTBA]

MMPOU3BOJACTBA

MIPOU3BOJICTBA]

MMPOU3BOJACTBA

MIPOU3BOJICTBA]

MIPOU3BOJICTBA]

32

OKO01
OKO02
OKO03
OK 04
OKO05
OKO07
[IK1.2

IIpomexyTounas arrectaums (DK3aMeH)

18

Bcero:

144
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3. YciaoBus peaju3anvy NporpaMMbl 00111e00pa3oBaTeIbHON U CUUIIMHBI

3.1.Tpe0oBaHusI K MUHUMAJbHOMY MaTepHAJIbLHO-TEXHHYECKOMY 00ecleqYeHH 0.
Peanuzanus mporpamMMbl AMCHUUIUIMHBL OCYIIECTBIsSIeTCSs Ha 0Oa3e y4yeOHOro kabuHeTa
«Dusukm».

B cootBerctBuu ¢ tpedoBanusimMu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CIICUCHUTO
yueOHOTro mporecca 0a30BBI ypOBEeHb Kypca (PU3MKM HAa YpOBHE CpeJHEro odumiero odpa3zoBaHuUs
U3y4yaercs B yCIOBUAX KaOMHETa (PU3UKU.

B kabunere ¢pu3nku umeercss HEOOX0UMOE J1abOpPaTOpHOE 00OPYIOBAHUE ISl BHITIOTHEHHS
yKa3aHHbBIX B IporpamMMe 1o pU3uKe NPaKTUYECKUX padoT U IEMOHCTPALMOHHOE 000PY0OBaHUE.

JleMoHCTpalnOHHOE 000pyI0BaHKE 00ECTIEYNBAET ITOCTAHOBKY MEPEYHCICHHBIX B IPOTpaMMe
N0 (U3MKe KIIOUYEBBIX AEMOHCTPALUN A HUCCIENOBaHMS M3Y4aeMbIX SIBICHUH M IPOLIECCOB,
OIMIIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIabopatopHoe oOopynoBaHHE M JIAOOPATOPHBIX M IPAKTHUYECKHX paboT B BHJIE
TEMAaTUYECKUX KOMILJIEKTOB OOECIIEYMBAETCS B Pacy€Te OJHOIO KOMIUIEKTA HA ABYX OOYYarOLIHXCS.
TemaTuueckue KOMIUIEKThl J1TaOOpaTOPHOro OOOpYyNOBaHMUSA IOCTPOEHBl Ha  KOMIUIEKCHOM
UCTIOJIF30BaHUM AHAIOTOBBIX M LU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPHTEIHHBIX
cHCTeM B BHJIe IM(PPOBBIX 1abopaTopuil.

O6opynoBanue yueOHOro KabuHeTa:

- I0CaJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUAIOIIUXCS;
- pabouee MecTO MpenoaBaTes;

- KOMILUIEKT Y4eOHO-HarJISIIHBIX TOCOOMIA;

- KOMILUIEKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJJaHKs JUI IPOBEPOUHBIX paboT;

- Ipo(e€CCHOHATILHO OPUEHTUPOBAHHBIC 3aIaHMS;

- MaTepHalbl FIK3aMeHa.

TexHuueckue cpencTBa 00yIeHus:

- IEPCOHAIBbHBIN KOMIIBIOTEP C JMIIEH3MOHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM;
- IPOEKTOP C IKPAHOM.

[TepedeHb 1EMOHCTPALMOHHOTO U JJAOOPATOPHOTO OOOPYIOBAHUS:

[udposas nadbopaTopus 1o ¢pu3mKe A5 MPEno1aBaTes;

[Tudposas nabopaTtopus no ¢pusnke A1 00ydaroLerocs;

Becsl TexHu4eckne ¢ pa3HOBECaMU;

KommexT 11 1a6opaTopHOro NpakTUKyMa MO ONTHKE;

KomrmiekT 11st 1ab0opaTopHOTo MPaKTUKyMa Mo MEXaHHUKE;

Kommnexkt g 1mabopaTopHOro  MpakTHKyMa IO  MOJEKYJIspHOH  ¢dusuke
¥ TEPMOIMHAMUKH;

7. Kommuiekr s 71a00paTOPHOTO IPaKTHKyMa o JJIEKTPUUYECTBY
(c renepatopom);

8. KommiekT [y u3y4eHus: BO30OHOBIISIEMBIX MCTOYHHUKOB SHEPIMU (COMHEUHOW, BETPOBOM
DHEPTuH, OM0-, MEXaHWMIECKOH B TEPMOIJICKTPUICCKON SHEPTETUKH );

9. Amnepmerp 1abopaTOpHBIH;

10. BombT™eTp 1abopaTOpHBIN;

11. Konopumetp c HabOpoM KaJOpUMETPUUYECKHX TET;

12. Tepmometp 1ab0OpaTOPHEIA,

13. Kommuiekr e U3yUYCHHS OCHOB MEXaHUKH, THEBMATUKU
¥ BO30OHOBIISIEMBIX HCTOYHHKOB DHEPTUH;

14. Bapometp-aHnepous;

15. biok nuTaHus peryiupyemblii;

16. Beb-kamepa Ha MOJABMKHOM IITATHUBE,

17. Bugaeokamepa st pabOThI ¢ ONITUYECKUMU PUOOpaMH;

18. T'eneparop 3BYKOBOIi;

19. T'urpomerp (ncuxpomerp);

ook wdE
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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.

['py3 HaOGOpHBIA;

JlnHaMomeTp N1eMOHCTPalOHHBIN;

KoMIutekT nocyibl 1€MOHCTPAMOHHOM ¢ TPUHALJIEKHOCTSIMU;
MaHOMeTp )KUIKOCTHOM I€MOHCTPAlMOHHBIN;

Metp n1eMOHCTpPallMOHHBIH;

Muxkpockon J1eMOHCTPALIMOHHBIN;

Hacoc Bakyymubiii KomoBckoro;

CTOJIMK IOBEMHBIN;

[[ITaTuB 1eMOHCTPAITMOHHBINA (PU3UIECCKUT;

DNEeKTPOILUIUTKA;

Habop neMoHCcTpaloHHBIHM 110 MEXaHUYECKUM SBIICHUSIM;
Habop neMoHCTpaniOHHbBIN IO TUHAMUKE BPAILIATEIBLHOTO ABUKCHUS;
Habop neMoHCcTpalioHHBIH 110 MEXaHUYEeCKUM KOJIeOaHusIM;
Habop nemoHCTpaliiOHHbBIN BOJIHOBBIX SIBJICHUIA;

Benepko Apxumena;

Mastunk MakcBenna;

HabGop Ten paBHOTO 00BEMA;

HaGop ten paBHOI Macchl;

[Tpubop i neMOHCTpanuu aTMOC(HEPHOTO JaBJICHHUS,
[Ipu3ma, HaKJIOHSAIOIIASICS C OTBECOM;

PpIuar nemoHCTpaMOHHBIN;

Cocynsl coobmaronuecs;

CrakaH OTJIMBHOI 1IEMOHCTPAIIMOHHBIH;

Tpy6Oxa HproToHa;

[Tap ITackans;

Habop neMoHCTpaloHHBIH 110 MOJEKYISIPHON (PU3KKE U TETNIOBBIM SBICHUSIM;
Habop nemoHCTpaliOHHBIN 110 Ta30BBIM 3aKOHAM;

Habop xanumisipos;

TpyOka y1st AeMOHCTpAIMK KOHBEKIIUHU B KUIKOCTH;
[{unuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIOM;

BBICOKOBOIBTHBIN UCTOYHUK;

['eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIUKAX;

Kommiekt mpubopoB ¥ OpHUHAIIEKHOCTEW AN JIEMOHCTpAIlUU

SJICKTPOMArHuTHBIX BOJIH;
Komrtext HpI/I60pOB JJIA N3YUCHUA IIPUHIUIIOB paauoIpuema
" paguorncpeaadu,

56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

KommuiekT npoBoioB;

Maruut ayroodpasHblii;

MarsuT nosiocoBOM JEMOHCTPALIMOHHBIM;

MaiuHa snekrpodopHasi;

MasTHHK 3JIEKTPOCTATUYECKU;

Ha6op mo u3yueHnro MarHuTHOTO TTOJIST 3eMJTH;

Habop neMoHCTpaIMOHHBII 10 MATHUTHOMY TTOJTEO KOJIBIIEBBIX TOKOB;
HaGop nemMoHCTpalinoHHBIHN MO TTOJIYIPOBOIHUKAM;

Habop neMoHCTpaIrmoHHbIH 10 TOCTOSTHHOMY TOKY;

Habop neMoHCTpallnOHHBIHN 10 AIEKTPUIECKOMY TOKY B BAKYyME;
Habop neMoHCTpaIMOHHBIH 110 STEKTPOINHAMHUKE;

HaGop m1st ieMoHCTpaIiiu MarHUTHBIX TIOJIEH;

Habop nns neMoHCTpanuu dIeKTPHUECKUX TOJIeH;
Tpanchopmarop yueOHbINH;

CBOWCTB
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71. ITanouka cTeKJIIHHAS;

72. Tlanouka 300HUTOBAS,

73. IIpubop Jlenmna;

74. Crpenku MarHUTHbBIE HA IITaTUBAX;

75. CynTaH 3JIeKTPOCTaTHUYCCKUT;

76. HITaTUBBI U30IHPYIOIINE;

77. DIeKTpOMarHuT pa300pHBIA;

78. Habop neMOHCTpaIMOHHBIHN 110 TEOMETPUIECKOM ONTHKE;
79. HabGop neMOHCTpallMOHHBIN 110 BOJTHOBOM OITHKE;

80. CnexTpockon IBYXTpYOHBIA;

81. HaGop criekTpanbHBIX TPYOOK C MCTOUHUKOM ITHTAHHMS;
82. VYcranoBka s uzydaenus porodrdpdexra;

83. Habop nemoHCTpanroHHbBIN 10 MOCTOSTHHOM [11aHka;

84. KOoMIUIeKT HaTJISTHBIX IOCOOUH JIJISl TOCTOSTHHOTO MCIIOJIb30BAHMS,
85. KomruiekT mopTpeToB it 0hopMIICHHS KaOUHETA,;

86. KoMIutekT 7eMOHCTPalMOHHBIX YI€OHBIX TaOJIHII.

HNudopmanuonnoe odbecrneyenue o0ydeHns

JUia peanu3zanuu NpPOrpaMMbl JAUCLUUIUIMHBL OMOMMOTEYHBIH (OHA HMMEET Ie4aTHble U
3JIEKTPOHHBIE YUEOHUKH.

OcHOBHbIE HCTOYHHMKH:

1. Jdmurpuea B.®. ®usnka ans npodeccuii U CHEUaTbHOCTEH TEXHUYECKOTO MPOQHIIS:

yueOHUK /U11 00pa30BaTENbHBIX yUpeKIeHHH cpea. mpod. oOpazoBanus. — M., 2022.

2. JImutpueBa B.®. dusuka ans npodeccuid U CHenUalbHOCTEH TEXHHUYECKOTO MpOoduIs.
COopHuk 3amau: yue0. mocobue asi 00pa30BaTENbHBIX YUpPEXKACHUN cpel. nmpod. oOpa3oBaHUS. —
M., 2023.

3. Tpodumona T.1., Dupcor A.B. ®usuka. CnpaBounuk. — M., 2022.

4. ®upcoB A.B. ®usuka ana mnpodeccuid U CEUUATBHOCTEH TEXHUYECKOTO MU
€CTECTBEHHOHAYYHOTO0 Tpoduiei: ydeOHUK Il 0O0pa3oBaTENbHBIX YUPEKIECHUU Cpel. mpod.
obpaszoBanus / mox pexa. T. Y. Tpopumoroii. — M., 2023.

JlonoTHUTEe/IbHbIE HCTOYHUKU:
1. Camoitnenko I1.M. COopuHuk 3amad u BOIpochkl Mo ¢u3MKe: ydyeOHoe mocodue s

CTYJICHTOB 00pa30BaTEIBHBIX YUpeXACHUN cpenHero mnpodeccruonamsHoro odbpaszosanust / [1.U.
Cawmoiinenko, A.B. Ceprees — M.: UznaTensckuii neHTp «Akagemusy», 2023.

2. Jlykamma B.M. CoOopuuk 3amad mo ¢wusuke, B.W. Jlykammn, E.B.MBaHoBa. — M.:
[Ipocsemenue, 2023.

3. Kabapaun O.®. dusuka: CrpaBouHble MaTepuasbl: yueOHble mocoOus JUIsl ydamuxcs. -
M.: IIpocBemienune, 2022.

4. Peivkenu A.Il. ®@usuka. 3amaynuk. 10 — 11 xi1.: mocobue st oOmieo6pa3zoBaTeIbHbBIX
yupexenuit / A.Il. PeimkeBuy. — M.: [Ipoda, 2022.

5. O®usmka B Ta0IUIAX YHUBEPCATHHOE CIPABOYHOE TIOCOOME [IJIsi IIKOJBHUKOB H
aOUTypUEHTOB.

Ilepeyenb UHTEpHET-pECypCoOB:
1. Equnas KOJUIEKIUS U (pOBBIX o0pa3oBaTeNbHbIX pecypcoB.—Pexnm

noctyna:http://school-collection.edu.ru/catalog/pupil/?subject=30;
2. KM-mkoma. — Pesxxum mocryma: http://www.km-school.ru/;
3. OtkpoiTas pusuka.—Pexxum nocrymna:

http://www.physics.ru/courses/op25part2/design/index.htm;

26


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/(дата
http://www.physics.ru/courses/

4. IMnardopma AKnacc — Pexxum nocryna: http://www. yaklass.ru /;Poccuiickas
aNIEKTpOHHasI mKona — Pexxum nocryma: http://www.resh.edu.ru/;

5. ®usuka.ru. —  Pexum

JOCTYTIa:

http://www.fizika.ru;

6. ®UIIN (BIIP 11 knacc) — Pexxum noctyma: http://www.fipi.ru /;9nekrpoHHblid yaeOHHK—
Pexxum mocryma:http://www.physbook.ru/.

4, KOHTpOJIb N OIICHKA PE3yJIbTATOB OCBOCHHUSA TUCHUIIJIMHDI

KoHTpoib M oOleHKa pe3yabTaTOB OCBOCHHS 0O0IICOO0pa30BaTENBbHON  JUCIUILIHHBI

PaCKpBIBAIOTCS Yepe3 AMCIMILIMHAPHBIC PE3YJIbTAThl, HAMPABICHHBIE Ha (OPMUPOBAHUE OONIMX U

HpO(i)eCCI/IOHaJ'II)HBIX KOMIIETEHIIUH 110 pa3aciiaM U TCMaM COACPIKAHUS yqe6Hor0 MaTtepuaia.

Koa u HaumeHoBaHue
(opMupyeMBbIX KOMIIETEHIM I

Pasznen/Tema

Tun oueHoOYHBIX
MepONnpHUATHH

OK 01. Bsibupats cmoco0bl
pereHus 3ajay
po¢eCCUOHANTBHON JEATEIHHOCTH

Paznen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temsr 4.1.,4.2., 4.3

MpoQeCCHOHAIBHON e TENHHOCTH

NPUMEHATENBHO K PasiMyHbIM Pasnen 5. Temsr 5.1., 5.2, 5.3.
KOHTCKCTaM Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c
OK 02. Hcnons3oBate Paznen 2. Temsr 2.1., 2.2., 2.3.
COBpEMEHHBIE CcpeacTBa IIOMcKa, Paspen 3. Temsr 3.1., 3.2., 3.3.
AHaIn3a u MHTCPNPCTAlNHN Pasnen 4. Temur 4.1., 4.2, 4.3
MH(OpMaLiH Paznen 5. Temnr 5.1., 5.2, 5.3.
1 WH()OPMANMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
ISt BBIIOJIHEHHS 3a71ay

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBaTh|
M peaJM30BbIBATH  COOCTBEHHOE
npodeccuoHaIbHOe

1% JMYHOCTHOE pasBuUTHE,

Paszmen 1. Tema 1.1

Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasmen 4. Temr1 4.1.,4.2., 4.3
Pasnen 8 Tema 8.1

YCTHBIN OIIPOC;
(bpoHTaNbHBIN
OTIpOC;
KOHTpOJIbHAs paloTa;
HabmroieHne
3a BBIITOJIHEHUEM
nabopaTopHBIX paboT;
MPAaKTUYECKHE
paboTeI(penieHne
KauyeCTBEHHBIX
U pacueTHBIX 3aJ1a4);
TECTHPOBAHUE;
pelIeHne Keic-3aaay;
BBITIOJIHEHHE
NPaKTUYECKUX
3aJaHuN
npodecCuoHaATBHOM
HaIlpaBJIeHHOCTH;
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MpeIPUHUMATETbCKYIO

ITo/c

e TENIbHOCTD
B npodeccrmoHansHOll  cdepe,

MCIIOJIb30BATh 3HAHUS

Mo TMpaBoBOM ©  (DUHAHCOBOM

FPaMOTHOCTH B pa3IMYHBIX

PKU3HEHHBIX CUTYaIUsIX

OK 04. OddexTuBHo| Paznen 2. Temsl 2.1., 2.2., 2.3.
B3aHMOJICHCTBOBATE M PabOTaTh Pasnen 3. Temsr 3.1., 3.2, 3.3.

B KOJUICKTUBC U KOMaH/IC

Pasnen 4. Temr14.1.,4.2.,4.3

Pasznen 5. Temnr 5.1.,5.2,, 5.3.

Paznen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyuiectBiAiTb yCTHYIO
1 MICbMEHHYI0O KOMMYHUKAIUIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTtom
0COOCHHOCTEH COLIMAILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Pasnen 1. Tema 1.1

Paznen 2. Temsr 2.1., 2.2, 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3.

Pasnen 4. Tems1 4.1.,4.2.,4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

ITo/c

OK 07. CopeiicTBOBaTH
COXPAHEHHUIO OKPY>KaloIleh Cpelibl,
pECypCcoOCOCpeKeHUIO, TPUMCHSTH
3HaHWA OO0 W3MEHEHHM KJIMMarTa,
[TPUHIUIIBI OepeXIIMBOTO
MPOU3BOCTBA, 3¢ heKTUBHO
IECTBOBATh B YPE3BBIYANHBIX]
CUTYaIUsIX

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pa3pmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temer 4.1.,4.2., 4.3

Paznen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pazgen 8 Tema 8.1
ITo/c

BBINIOJIHEHHUE 3aJaHu
IIPOMEKYTOUHON
aTTecTalnu

TIK 1.2. BrimonHaTs
TEXHHYECKOe  OOCIyXKHBaHHE
ABTOMATHU3UPOBAHHOTO

paCKpOﬁHOFO KOMIIJICKCa

Tlo/c Tema 9.1 —9.4
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