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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM NPOT'PAMMBI YUEBHOU
JANCIUIIJIMHBI «®PU3UKA)>

1.1. MecTro MCUMIVIMHBI B CTPYKTYpe OCHOBHOH npodeccHOHAJIbHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

IIporpamma TUACIUTUINHEL SIBIIAETCS YacCTbIO OCHOBHOM
npodeccuoHanbHol oOpaszoBatenbHOM mporpammbl CIIO, peanmusyemoit Ha 06asze
OCHOBHOTO 00I11ero 00pa3oBaHus, U BXOJUT B 00II€00pa30BaTEIbHbIN UK Y4EOHOTO
1aHa.

PabGouas mporpamma y4yeOHOM NIHUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
@denepansbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENBHOTO CTAaHJApPTa CPEIHEr0 OOIIETro
o0Opa3oBaHus U MPUMEPHON OCHOBHOI 00pa3oBaTEIbHOW MPOTrpaMMBbl, OJ00pEHO Ha
3aceganuu [lemarornueckoro coera ®I'bOY JITIO UPTIO nporokomom Ne6/2025 ot
«18» anpens 2025 rona.

1.2. Hesab 1 IJIaHUPYeMble Pe3yJIbTATHI OCBOCHUS TN CIUILIHHBI

1.2.1. lean nMCHUTIMHBI:

CozaepxkaHue  TporpaMMbl  00IIEOOpa3oBaTCIbHONW  JUCHHMIUIMHBI ~ Du3uka
HAIPABJICHO Ha JOCTHKCHUE CIICIYIONIUX IICIICH:

e (¢dopMHpOBaHHWE WHTEpPECa W CTPEMJICHHS OOYyYalIIUXCAd K HAYYHOMY
U3YYECHHIO TPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

*  pa3BUTHE MPEACTABICHUN O HAYYHOM METO/I€ MIO3HAHMUS

1 GOpMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

* (¢dopMHpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3Y4YeHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

* (opMupoBaHHEe yMEHHI OOBSICHATH SBJICHUS C MCIOJb30BaHUEM (DU3UUECKUX
3HAHWM U HaYYHBIX JIOKA3aTEJIbCTB;

* (dopMHpOBaHUE TPEACTABICHUNA O poiM (GUIUKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTkenune 3TUX 1eneil 00ecrneuynBaeTcs pelieHueM CIIEeIyIONNX 3a1ad

B IIpolIecce M3y4YeHUs Kypca (PU3UKN Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus:

*  TpHOOpETeHHE CUCTEMBbI 3HAHUN 00 O0mUX (HU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUIX, BKIIOYAsl MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, DIIEKTPOAMHAMUKY,
KBaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPODU3HKHY;

* (¢dopMHupOBaHUE YMEHUI MIPUMEHSITH TEOPETUICCKUE 3HAHMUS

TSl OOBSICHEHUS (PU3NYECKUX SBIICHUN B MPUPOJIC U JISl IPUHATHUS TPAKTHICCKUX
pEIICHU B MOBCETHEBHOW KU3HU,

*  OCBOEHHE CIOCOOOB PEIICHMS PA3IMYHBIX 33J1a4 C SIBHO 33JJaHHOMN (pU3nuecKoit
MOJICNIbIO, 3ajla4, TMOAPa3yMEBAIONINX CaMOCTOATEIbHOE CO3JaHue (U3HUECKOU
MOJIENIA, COOTBETCTBYIOIIEH yCIOBUSAM 3aa4H;

* moHMMaHWEe (U3NYECKHUX OCHOB U TPUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTUYECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;



*  OBJAJICHHE METOJaMHU CAMOCTOATEIHHOTO IIIAaHUPOBAHUS

U TpoBeAcHUS (U3MUECKHX OJKCIEPUMEHTOB, aHajdu3a W HMHTEPIPETAINH
uHOpMAIUH, ONPEIEICHNS JOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTaTa;

* CO3JaHUE YCIOBHMH JUIsI Pa3BUTHUS YMEHHUIH MPOEKTHO-HCCIEI0BATEIbCKOH,
TBOPYECKOMN JEATEIbHOCTH.

Ocobennocmsb  popmuposanusi COBOKYNHOCMU 3aA0ay U3YueHus @uauku O0is
cucmemvl  cpeOHe20  NPOECCUOHANbHO20 — 00pA308aHUs  3AKIIOYAEMCs 8
HeoOX00uMOoCmu peanu3ayul npoGeccuoHanbHol HaAnPasiIeHHOCIU peuaemslx 3a0ady,
yuéma ocobenHocmell cghepuol oessmenbHocmu 6y0yWux Cneyualucmos.

Ilpocpamma no ¢usuxe npedocmasnsiem BO3MONCHOCMb O Pearu3ayuul
PA3UUHBIX MEeMOOUYECKUX N00X0008 K OpeaHuzayuu o0yueHus Qusuke npu ycio8uu
coxpaneHusi 0053amesbHOU 4acmu CO0epIHCAHUsL KYPCd.

IIpenooasamens  6énpase  camocmosmenvpHo  GulOUpams — Gopmy  U3yYeHUs
mamepuana: JeKyus, OeMOHCMpayus IKCHEPUMEeHmd, npakmuieckas paboma,
NPAKMUKYM NO peulenuio 3a0ai U np., a makice no c80emy YCMOMPEHuo nposooum
OeMOHCMPAYUoHHble U 1a0Opamopuvie  pabomvl ¢ YYEMOM  UMEHOWE20Cs
000pyoosanus  (onpedenimsb — NPOOOANCUMETLHOCIb — 1AO0OPAMOPHO20  UIU
NPAKMUYECKO20 3aHAMUS, OONOIHAMb €20 OpyeumMu 6udamu pabom: u3zyueHue
MeopemuyecKoc0 Mamepuand, peuweHue 3a0ad, paboma ¢ mexHuvyecKum MmeKCmoM,
mecmuposanue u np.)

Ilpenooasamens — camocmosmenvHo  onpeoeisem  NOCAe008AMENbHOCb
uzyyeHuss U 0OveMm uAaAco8, OMBOOUMbIL HA U3VUEHUEe OMOENbHbIX MmeM, Gbloupaem
MeMamuKy npoghecCUOHAIbHO OPUEHMUPOBAHHO20 COOEPAHCAHUSL  OUCYUNTUHBL 8
3asucumocmu  om  cneyuguxu  O6yoywer  npogheccUoOHAIbHOU — OesimenabHOCmU
00VUAIOUWUXCAL.



1.2.2. Ilnanupyembie pe3yJbTaThbl O0CBOCHUA 001reo0pa3oBaTeILHOM
aucUIIMHLI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccruonaibHbie KOMIIETCHITUY (fanee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHM, METAMPEIMETHBIMU H
NpeIMETHBIMU  pe3ysibTaTaMu o0yueHus Oa3oBoro ypoBHs (nmamee — IIPO)
®I'OC COO npencraBieHbl B TAOIHIIE:



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeHIH i

HHaHpreMble pe3yJbTaThbl 0CBOCHUSA NMPOIrPaMMBbI IO JTUCHHUIIIIMHE

O6mue’

I[I/ICIII/IHJII/IHapHBIeZ

OK 01. Berbupatp
CIIOCOOBI peLIeHUs
3amad
npo¢eCCUOHAILHON
JeSATeTbHOCTH
MPUMEHUTEITEHO
K Pa3InIHBIM
KOHTEKCTaM

JIM9HOCTHBIC PE3yJIbTaThl JTOJKHBI OTPaXKaTh B YaCTH
TPYJOBOT'O BOCIIUTAHHSI:

- TOTOBHOCTh K
MacTepCTBa, TPYI0IIO0HE;

- TOTOBHOCTh K AKTUBHOM
TEXHOJOTHMYECKOH M  COLMAJIBHOM  HANpaBIEHHOCTH,
CIIOCOOHOCTH WHUITUTUPOBATH, TUTAHUPOBATH "
CaMOCTOSITEITEHO BBIITOJTHITH TAKYIO JACSTEILHOCTD;

- WHTEpeC K pa3nuuHbIM cdepam mnpodeccruoHaTbHON
JIEATEIHHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO U
caM000pa30BaHMIO HA TIPOTSHKEHUU BCEH KU3HMU.

MeranpeaMeTHbIE Pe3yIbTaThl TOJDKHBI OTPAXKATh:

OBnageHue YHUBEPCaTbHBIMHU y4eOHBIMU
MO3HABATEILHBIMHU JCHCTBHSIMH:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSTENIbHO (HOPMYJIMPOBATh M aKTyaJIM3UPOBATh
npobiemMy, paccMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHHS JJIsi CPAaBHECHMS,
knaccupukanuu U OOOOIICHUS;  ONPEACHATh  LENu
NESATEIBbHOCTH, 3aJaBaTh TMapaMeTpbl W KPHUTEPUU HUX
JOCTH)KCHHS; BBISIBJISATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS
B pPacCMaTPUBACMbBIX SIBJICHUSX;, BHOCHUTh KOPPEKTHBHI B
NesITeNIbHOCTh,  OLIGHWBAaTh COOTBETCTBUE  PE3YJIbTATOB

OCO3HAaHUEC I CHHOCTHU

TpyAay,

JACATCIBHOCTHU

[1P6 1. CdopMupoBaHHOCTh TPEACTABICHUNA O pPOJIH
U MecTe (PU3MKH U acCTPOHOMHH B COBPEMEHHOW HAyYHOUH
KapTHHE MHpa, O CUCTEeMOooOpa3yromed poiau (U3NKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTMH, O BKIQJ€ POCCHUCKUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pa3BUTHE HAYKH;
NOHMMaHWe  (U3WYECKOH  CYHNIHOCTH  HaOIOAaeMBIX
SIBIICHUII MUKPOMHUPA, MaKpOMHUPA ¥ METaMHpa; TOHUMaHHE
POJIM ACTPOHOMUH B TMPAKTHUECKON JEITEITHPHOCTH YeJI0BEKa
W JAIbHEHIIeM HayYHO-TEXHHYECKOM pa3BHTHH, DPOJIU
buznku
B (GOpMHpOBaHMM Kpyrozopa ©  (HyHKIIHOHAIBHOMN
rPaMOTHOCTH YEJIOBEKa JJISl PeLIECHUs MPAaKTUYECKUX 3a/1a4;

I[IP6 2. CdopMHPOBAaHHOCTh YMEHHH paclo3HaBaTh
dbusndeckue sBICHUS (MPOIECChI) W OOBIACHATH WX HA
OCHOBE  M3yYEHHBIX  3aKOHOB:  paBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBI)KEHHE, CBOOOIHOE
najicHue Tell, JBIDKEHHWE 110 OKPYKHOCTH, HHEpIus,
B3alMO/ICIICTBHUE Tell, KoyiebaTeNbHOE IBHKEHUE, PE30HAHC,
BOJIHOBOE JBIXeHHE; Auddy3usi, OpoyHOBCKOE ABMKECHHUE,
CTPOEHHE KUIKOCTEH W TBEPIBIX Tel, U3MEHeHHe o0bema
TeJ IPU HarpeBaHUU (OXJIAKIECHUH ), TEIJIOBOE PABHOBECHE,
UCIapeHue, KOHJCHCAllUs, IUJIaBJICHHE, KpUCTAIUIM3aIus,
KUTMIEHHE,  BJIAXHOCTb  BO3/yXa, CBI3b  CpeAHeH

! O6mue pesynpTathl COPMYIUPOBAHBLI B COOTBETCTBMM C JIMYHOCTHBIMH M MeTanmpeaMeTHbiMu pesynbTatamu ®IOC COO, B (opMHpPOBAaHMH KOTOPBIX yYacTBYET
001eo0pa3oBaTeIbHAS AUCITUTLIIHA.

2 JlucuMIuIMHapHbIE PE3YJIbTAaThl CHOPMYITMPOBAHBI U TIPOHYMEPOBAHbI B COOTBETCTBUHU C TPEOOBAHMSIMH K TIPEIAMETHBIM pe3yabTataM 6asosoro yposns (ITP6) ®I'OC COO (Tlpuka3s
Munobpnayku Pocecun ot 17.05.2012 Ne 413 (penmaxkums ot 27.12.2023 1.).




LeNsM, OLEHHMBATh PUCKU TIOCIEJCTBUN JAEATEIbHOCTH;
pa3BHBaTh KPEAaTUBHOE  MBIIUICHUE TPU  PEIICHUU
YKU3HEHHBIX IIpo0JIeM;

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BJIQJIETh HAaBBIKAMHU Yy4e€OHO-MCCIIEIOBATEIBCKON U

HpOGKTHOI\/JI JACATCIBbHOCTH, HaBBIKaMU paspCuiCHuAd
npoOem;

- BBISIBIIATH IMPUYUHHO-CJICACTBCHHBIC CBsA3HU u
AKTYaJIM3UPOBATH 3aaavy, BbBIIBHUT'AaTh THUIIOTE3Y (S

peHICHI/Iﬂ, HaXOIUThb apFYMeHTI)I JUISL 1OKa3aTCJIbCTBA CBOUX
YTBEpXKICHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PEILICHNUS;

- aHaJ'H/ISI/IpOBaTI) HOJ'Iy‘-IeHHI)Ie B X0J€ peHIeHI/ISI 3aJa4n
pe3y.]'IBTaTI)I, KpI/ITI/I‘—IeCKI/I OIICHUBATh WUX JIOCTOBepHOCTI),
HpOFHOSI/IpOBaTI) N3MCHCHHC B HOBBIX YC.]'IOBI/ISIX;

- YMGTB HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ'H)HyIO 158
MPAKTUYECKYIO YaCTH KU3HEICATCIIEHOCTH,

- yMEeTh MHTETPHPOBATh  3HAHHS
MpeAMETHBIX 00JIacTeH;

- BBIBUTATh HOBBIC WJCH, INpEIjiaratb OPUTHHAJIbHBIC
MOJIXOJIbI M PEIICHUS;

- MNPOSBJIATH CIHOCOOHOCTh HMX HCIOJb30BAaHUS B
MO3HABATEIbHOW U COIUAIBHOMN MPAKTHKE;

-IIPOSIBJISAITH CITOCOOHOCTH u FOTOBHOCTH K
CaMOCTOSITEIIbHOMY MIOUCKY METOJIOB peIIeHHS
MPAKTUYECKUX 3a/a4, MPUMCHCHHIO DPA3JIMYHBIX METOJIOB
[MO3HAHMUS;

- cTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 33/1a4M B
00pa3oBaTEeNLHON JIEATEILHOCTH U J)KU3HEHHBIX CUTYAIIHsX;
BBISIBIISITh ~ MPUYUHHO-CIEACTBEHHbIE  CBSI3U U JIS
JI0Ka3aTeNbCTBAa CBOMX YTBEP)KACHUH, 3a/1aBaTh MapaMeTphl
Y KPUTEPHUH PEUICHUS aKTyalnu3upoBaTh 3a7a4y, BbIIBUTATh
TUIOTE3Y €€ PEIICHUs, HaXOAUTh apTyMEHTHI;

U3  pa3HbIX

KUHETUYECKOW 3HEPIMM TEIUIOBOIO JBMXKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoi, NOBBILIEHHE MABJICHUS TIa3a
IIPU €ro HAarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b MEXIY
napaMeTpamMM  COCTOSIHMSL Ta3a B M30Ipolieccax;
ANIEKTpU3aLus TeJ, B3aUMOJICHCTBUE 3apsOB, HarpeBaHUE
NPOBOJHMKA C TOKOM, B3aMMOJCWCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsI UHAYKIUS, IEHCTBHE MarHUTHOTO TTOJIS
Ha TIPOBOJHMK C TOKOM U JBIKYIIMICS  3apsi,
JJIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, MPSMOJIUHEIHOE
pacnpocTpaHEHUE  CBETa, OTpa)XKeHHe, MpPeIOMIICHHE,
uHTepdepeHus, audpakuus W MOJApU3aLUs  CBETa,
qucrniepcusi cBeta; QorolnekTpudeckuii 3h(exT, cBeToBOE
JaBJICHUE, BO3HMKHOBEHME JIMHEHYaTOro CHEeKTpa aroma

BOJIOPO/IA, €CTECTBCHHAS " WCKYCCTBCHHAS
PAAOAKTUBHOCTD;

[1P6 3. Bnagenue ocHOBOMoOJIararomuMu (GU3HIECKUMHU
NOHATUSIMH M BEIIMYMHAMH,  XapaKTEPU3YIOIIUMHU
dbuszndeckue mporecchl (CBA3aHHBIMH C MEXaHUYECKUM
NBW)KCHUEM, B3aUMOJICHCTBHEM TEJ, MEXaHUYCCKUMHU
KOJICOAHUSIMU W BOJIHAMH,  aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BEIIIECTBA, TETUIOBBIMHU poIeccamu;

SJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH, AJIEKTPUUYECKUM
TOKOM, DJICKTPOMarHUTHBIMH KOJICOAHUSMH M BOJHAMU;
ONTHYCCKUMM  SIBIICHUSIMH, KBAHTOBBIMU  SIBICHUSIMH,
CTPOCHHMEM aToOMa M aTOMHOTO S7pa, PaJIdO0aKTHUBHOCTHIO);
BJIAJICHUE  OCHOBOIMOJIAraloIMMU  aCTPOHOMHYECKUMH
MOHATHUSIMU, TTO3BOJISIFOIIMMM XapaKTepU30BaTh IMPOIECCHI,
MPOUCXOJISIIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaTaKTUYeCKOH cpefe; IBWKEHHEe HEeOeCHBIX Tel,
9BOJIIOLIMIO 3B€31 U BeeleHHoi;

IIP6 4. BrnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH

1



- QHAJIIM3UPOBATH MOJIYUYEHHbIE B XOJ€ PEIICHUs 3a1a4u
pe3ysbTaThl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTb,
[IPOrHO3UPOBaTh HM3MEHEHHWE B HOBBIX YCIIOBUSX; JaBaThb
OLICHKY HOBBIM CHUTYyallUsiIM, OLIEHMBAaTh NPUOOPETEHHBIN
OTIBIT;

- pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM
aHaJIM3a MMEIOIIMXCS MaTepUalbHbIX U HEMaTepualbHBIX
pEeCypcoB; CTaBUTh MpOOJIEMBbl M 3aJayH, JIOMYCKaIoLue
aIbTepHATUBHbBIC PELLICHUS

u TeopusMmu (3akoH BcemupHoro tarotenus, I, 11 u III
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPTrUM, 3aKOH COXPAHEHUsS  HUMIYJbCa, IPUHIUI
CyNEpIO3UIuU CHII, MIPUHITUTI PaBHOIIPABHOCTH
WHEPIUATbHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOCHHsSI BEIECTBA, Ta30BbIC
3aKOHBI, TEpPBBIA  3aKOH  TEPMOJUHAMHUKH,  3aKOH
COXpaHEHUs AEKTPUUECKOTro 3apsiia, 3akoH KynoHa, 3akoH
Oma i ywactka 1enu, 3akoH Owma 171 TOJHOM
3JEeKTpUYecKor 1enu, 3akoH Jlxoyns - JleHua, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIUH, 3aKOH COXPaHEHUS YHEPTUH,
3aKOH TPSMOJUHEHHOTO PacCIpOCTPAaHEHUS CBETa, 3aKOH
OTPpaXEHUSI CBETa, 3aKOH TIPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHUs PHEPTrUH, 3aKOH COXPAaHECHUsI UMITYJIbCA, 3aKOH
COXpaHEHUs DJEKTPUUYCCKOTO 3aps/ia, 3aKOH COXPaHCHHS
MAacCOBOTO 4YHMcaia, MOCTynaTel bopa, 3aK0H pai0aKTUBHOTO

pacmazna);  yBEpEeHHOE  HCIOJNb30BAaHME  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaimu3e (PU3NYECKUX SBICHUU H
MIPOILIECCOB;

I[IP6 6. BnageHwe OCHOBHBIMH METOJAMH HAYYHOTO
MMO3HAHMSI, MCTIOJIB3YEMBIMU B (PU3UKE: ITPOBOIUTH MPSMBIE
U KOCBEHHBIC M3MEpEHUs (PU3NUECKHX BEJIHMYMH, BHIOMpas
ONTUMAJIBHBIA CIIOCOO M3MEPEHUS M MCIOJb3Ysl U3BECTHHIC
METO/Abl OIICHKH TIOTPEIIHOCTEeH HW3MEpPEHUH, MPOBOIAUTH
WCCJICIOBAHME  3aBUCUMOCTEH  (DU3UYECKUX  BEIWYUH
C HCIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUH, OOBACHITH
MOJTy4YeHHBIE Pe3yJIbTaThl, UCIOJIb3Ys (DU3MUECKUE TEOpUH,
3aKOHBI W MOHATHS, U JCJIaTh BBIBOBI; COOIIOATh MMPaBHIIa
6e30macHOro Tpynaa
Ipu TPOBEICHUH HCCIEIOBAaHUNH B pamMKax y4eOHOro
3KCIIEpUMEHTA u y4e0OHO-UCCIIeIOBATENBCKOM
JIeSITEIbHOCTH c HCIIOIL30BaHHEM (G POBBIX




U3MEPUTEIIbHBIX YCTpPOMCTB u 1a00paTopHOTO
00opy10BaHus; c(OPMHPOBAHHOCTh  TPEICTABIICHUI
0 METO/Iax MOJYUYEHUS] HAyYHbIX aCTPOHOMHUYECKUX 3HAHU;

[MP6 7. CdopMUPOBAHHOCTh yMEHHS  pEIIaTh
pacyeTHbIE 337a4y C SIBHO 33JaHHON (U3NYECKON MOJIETIBIO,
UCIIONIB3YS (usnueckue 3aKOHBI
U TPUHIUIBI; HAa OCHOBE aHaliM3a YCIOBUS 3a/lauyd
BbIOMpaTh (PU3UYECKYIO MOJEb, BBLACIATH (U3NUYECKHE
BEJIMYMUHBI U (OpMYJIbl, HEOOXOJUMBIE Ul €€ pEelleHus,
OpPOBOAMTH  pacueTbl U OLEHUBaTh  peaJbHOCTh
MOJIyYEHHOTO 3HaueHus (U3NYECKOW BEIMYMHBI, pPelIaTh
KayeCTBEHHbIE 3a/1auu, BBICTpauBas JIOTUYECKH
HEITPOTHUBOPEUYMBYIO IIEMOYKY PACCYKJIECHHHW C ONOpOH Ha
U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE
SBJICHUS

OK 02.
Hcnons3oBath
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHaJTN3a
Y MHTEPIpETaIuU
nHpopmauu
1 MTHPOPMAIIMOHHBIC
TEXHOJIOTUU

JUTSL BBITIOJTHCHHS
3a1au
npodeCCUOHATBLHON
JeSTEITbHOCTH

JINYHOCTHBIE PE3yNbTATHl JAOJDKHBI OTPaKaTh B YacTH
[IEHHOCTH HAYYHOTO MO3HAHMSL:

- cOopMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSA
HayKd M OOIIECTBEHHOM NPAKTHKH, OCHOBAaHHOTO Ha
JManore KyJjabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJHMKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAaHME S3BIKOBOW M YHTATEIHCKON
KyJIBTYPBI KaK CPEICTBa B3aUMOJICHCTBUS MEXY JIFOABMH U
MIO3HaHUS MUPA;

MeranpenmMeTHble  Pe3yJbTaThl  JOJDKHBI
Onagenue YHUBEpCATbHBIMH
M03HABATEIbHBIMU JCHCTBUSIMHU:

B) paboTa ¢ HHpopManueil:

- BJAJeTh HaBBIKAMU TOJYyYEHUS HH(POpMAIMU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO

OTpaXKaTh:
y4eOHBIMU

I[IP6 5. YMmeHue yuyuThIBaTh TPAHUIBI TPUMCHECHHS
U3YYECHHBIX (U3NYECKUX MOJeNIel: MaTepuaybHas TOYKa,
MHEpLHaJbHAs CHUCTeMa OTcueTa, WICANIbHBIN ras; MoJenu
CTPOEHHUS Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
JNEKTPUYECKHUI 3apsii, saepHas MOJAEIb aTOMa, HyKJIOHHAs
MOJIeh aTOMHOTO aapa
IpU pelIeHnr HU3NYECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOMW IMO3UIIUU TIO
OTHONICHHIO K (pr3nueckoil uHdopmalmu, noirydaemMon u3
pa3HbIX HCTOYHUKOB, YMEHHI HCIONb30BaTh LUGPOBHIE

TEXHOJIOTUU IS MIOUCKaA, CTPYKTYpUPOBaHMUS,
UHTEpHpeTalud M MpeJICTaBlIeHUs] Y4eOHOH M HayyHO-
HOMYJIIPHOMN uH(pOpMaIuy; pas3BuUTHE yMeHu#

KPUTHYCCKOT'O aHaJIn3a nonyqaeMoﬁ HH(bOpMaI_[I/IH




OCYIIECTBJIATh ~ IIOUCK, AHAJIMW3, CUCTEMATH3aLMIO U
UMHTEepHpeTanuio MHGOpMAIMKU pa3IUYHbIX BUIOB U (OpM
MIPE/ICTaBIICHMUS;

- CO3/1aBaTh TEKCThl B pa3jMuYHBIX (popmarax ¢ y4yeTom
Ha3Ha4YeHUs] MH(pOpMAIMH U LEJIEBON ayAUTOPHH, BEIOUpast
ONITUMAIIbHYIO (POPMY MPECTABICHHS U BU3yaIH3aLUH;

- HWCHOJB30BATh CpEACTBA WH(POPMALMOHHBIX |
KOMMYHHUKAITHOHHBIX TEXHOJIOT Ui B perteHnH
KOTHUTUBHBIX, KOMMYHHMKATUBHBIX W OpraHU3allMOHHBIX
3a1a4 ¢ coOoieHueM TpeOOBaHUI IPrOHOMUKU, TEXHUKU
0€3011acHOCTH, TUTHEHBI, pECypcocOepeKeH ], TPaBOBBIX U
3THUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 6€30MacHOCTH;

- BIAJCTh HaBBIKAMH pACIO3HABAHUS W  3allUTHI
nHpopMmanuu, THOOPMAITMOHHONW 0€30TTaCHOCTH JIMYHOCTH

OK 03.
[InanupoBaTh
U pPeaIn30BbIBAThH
COOCTBEHHOE
npogecCuoHaIbHOE
U JIMYHOCTHOE
pasBuTHE,
MpePUHUMATEIBCKY
10 JICSITeNIbHOCTD
B npodeccruoHaIbHON
cdepe, UCIOIB30BATH
3HAHUS 110 MPABOBOM
1 (puHAHCOBOM
IPaMOTHOCTH
B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUIX

JIngHOCTHBIE pe3ybTaThl JOHKHBI OTpakaTh B YaCTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- CHOCOOHOCTHh OILIEHMBATh CUTYyallMl0 W MPUHUMATh
OCO3HaHHbIE pEUICHHS, OPUEHTUPYSICh Ha MOpPaJbHO-

HPaBCTBEHHBIC HOPMBI
M IIEHHOCTH,

-0CO3HAHME JINYHOTO BKJIAJl B IOCTPOCHHUE YCTOMYHBOTO
Oymymiero;

MeranpeaMeTHbIE PE3ynbTaThl JOHKHBI  OTPaXKATh:
OBnazgeHue YHHUBEpPCaIbHBIMU PEryJISTUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHMU3aIIHs:

- CaMOCTOATEIBHO OCYIIECTBJIATH [O3HABATEIBHYIO
NeSITeNbHOCTh,  BBIABIATH  MPOOJIEMBI,  CTaBUTh U
¢dbopMynupoBaTh COOCTBEHHBIE 33a/jaud B 00pa3oBaTeIbHOM
JEeSITEeIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIBHO  COCTaBJISTh

IJ1aH pCHICHUS

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOW MO3ZUIIMH TIO
OTHOIIICHUIO K (Pu3n4YecKor MHGOpMAIH, MMOTydacMOu 13
pa3HBIX HCTOYHHKOB, YMEHHH WCIIOIB30BaTh LU(PPOBBIC

TEXHOJIOTUU TUISt MOKCKa, CTPYKTYpUPOBaHUS,
UHTEpIIpETallul W MpeACTaBICHUs Y4yeOHON M Hay4YHO-
HOMYJISIPHOM uHpOpMaIY; pa3ButTHe YMEHHH

KPUTHYECKOI0 aHaIM3a Moxy4aeMoi nHhopManuu




poOJIEMBI C YYETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN

U NIPEATIOYTEHUN;

- IaBaTh OLICHKY HOBBIM CUTYaLlUsM;

CIOCOOCTBOBaTh  (DOPMUPOBAHHIO M TPOSIBICHHIO
IIMPOKOW  JpYyAMIIMM B  pa3HbIX 00JacTsX 3HAHUH,
MIOCTOSIHHO ~ TOBBIIIATh  CBOW  00pa3oBaTeNbHBIM U
KyJIbTYPHBIH YPOBEHbD;

0) CaMOKOHTPOJIb!

HCIOJIb30BAaTh IpPUEMbl  peQuieKcuu s
CUTYyalluu, BbIOOpa BEPHOI'O PELLIECHUS;

- YMETb OLIEHHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh
peuieHus

10 X CHIKEHUIO

OILICHKHA

OK 04.
DddexTuBHO
B3aMOJEHCTBOBATH
u paboTaTth
B KOJUICKTHUBE U
KOMaH/Ie

JIMIHOCTHBIEC PEe3yJIbTAThl JIOJKHBI OTpaXKaTh B YaCTH
IIEHHOCTH HAyYHOT'O MTO3HAHUS:

-OBJIaJICBAHNE HABBIKAMH Y4e€OHO-HCCIICIOBATEIHCKOM,
MPOEKTHOM
H COIMAJIbHON JIeITEILHOCTH;

MeranpeaMeTHbIE PE3yJIbTAThI
OsgnageHue YHUBEPCaTbHBIMHU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIBHOCTD:

-  IIOHMMAaTh MU  HCIOJb30BAaTh
KOMaHIHOU

Y UHAUBHUAYAIbHON paboThI;

- BBIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX JACUCTBUMN
C y4eToM OOIIUX HWHTEPECOB W BO3MOXKHOCTEH KaXKIOTO
YyJIeHa KOJIJIEKTHBA;

- MpUHUMATh
OpPraHU30BHIBATH

JOJDKHBI  OTPAKaThb:
KOMMYHHKAaTHBHBIMU

npeumyniecTea

COBMECTHOU

OCIn ACATCIIBHOCTH,

[1P6 10. OBnaneHue ymeHusiMu paboTaThb B TpyIIe
C  BBIIOJIHEHUEM  pPa3IMYHBIX  COLMAJbHBIX  POJIEH,
IUTAHUPOBaTh paboTy TPYIIbI, PALMOHAIBHO PACIPENEIIATh
NESATENbHOCTh B HECTaHJAPTHBIX CUTYalUsX, aJeKBaTHO
OLIEHUBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB TIpYMNIbl B
peleHre paccMaTpuBaeMoi po0IeMsbl




U KOOpAUHHUPOBATh JAEHUCTBUA 10 €€ JOCTUKEHUIO:
COCTABJIATH IUIAH JIEHCTBUH, PACIPEIEIATh POJIA C YUYETOM
MHEHUN YYaCTHHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOMN
paboThI;

-OLEHUBATh KayeCTBO CBOETO BKJIANa W KaXAOIO
ydyacTHUKAa  KOMaHJbl B  OOmMH  pe3yapTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

-npeaiiaraTb  HOBBIC IIPOCKThI, ONCHUBATHL HIACU C

MIO3UIIMM  HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH; KOOPJIMHHUPOBATh
U BBIIOJHATH  paboTy B YCIOBHUSIX  pEalIbHOTO,
BUPTYaJIbHOIO
1 KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

-OCYyIIECTBIIATh ITO3UTHBHOE CTpPaTErnyecKoe
MIOBEJICHUE
B DPAsiAMYHBIX CUTyalMsAX, MPOSABIATE TBOPYECTBO U

BOOOpaKeHUE, ObITh HHUITUATHBHBIM.
Osnanenue YHUBEPCATbHBIMH
NEUCTBUSIMU:
T') MPUHSATHE ce0s U JPYTHUX JIIOJICH:
- IPUHUMATh MOTHBBI H apI'YMEHTBI JPYTHX JIIOJACH TPy
aHaJIM3e Pe3yJIbTaTOB JICATEIIBHOCTH

PEryJISTUBHBIMU

OK 05.
OcCyIIecTBISTh YCTHYIO
Y IUCBMEHHYIO
KOMMYHUKAIUIO
Ha TOCYyIapCTBEHHOM
s13b1Ke Poccuiickoi
denepanuu ¢ yueTom
0ocoOeHHOCTEH
COLIMAIBLHOTO

JIMYHOCTHBIEC Pe3yJIbTaThl JODKHBI OTpakaTh B YacCTH
3CTETHYECKOIO BOCITUTAHUS:

- 3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIOYas ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOIO0 TBOPYECTBA, CIIOPTA,
Tpyaa
M OOIIECTBEHHBIX OTHOIIICHUI;

B 00JIACTH MATPHOTUYECKOTO BOCITUTAHUS MPOSIBIISITD:

-IICHHOCTHOE€  OTHOUIEHHWE K  TIOCYJapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY W TPUPOJHOMY HACJIEAHIO,

I[TP6 1. ChopmupoBaHHOCTH TMPEACTABICHUH O POJIHU
U MecTe (PU3MKU M acCTPOHOMHH B COBPEMEHHOI HaydHOM
KapTHHE MHpa, O CUCTEeMOoOpa3yromiei poiau (U3NKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIaJe POCCUUCKUX
U 3apyOeXHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
MOHMMaHWe  (PU3UYECKOH  CYIIHOCTH  HAOII0JaeMbIX
SABJICHUI MUKPOMHpPA, MAKPOMHPA U MEramupa; NOHUMaHue
pOJIK aCTPOHOMMH B IPAKTUUYECKOM ACSITEIBHOCTU YEIOBEKA




U KyJIBTYPHOIO

naMsATHUKaM, TpaauluiaM HapOdOB POCCI/II/I, JOCTUKCHUAM

n I[aJILHeI;'IH_IeM HAayYHO-TCXHUYCCKOM PA3BUTHHU, POJIU

KOHTEKCTa Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYe; | GU3MKU
MeranpeaqMeTHble pe3ysbTaThl JOJDKHBI OTpaXaTh: | B (OPMHUPOBAaHMM  Kpyrozopa ©  (YHKIHOHAIHHON
OBnanenue YHUBEPCAJIbHBIMU KOMMYHHMKATUBHBIMU | TPAMOTHOCTH YEJIOBEKA JJIsl PELIEHUS IPAKTUYECKUX 3a/1a4
JICACTBUSMU:
a) oOmeHue:
- OCYIIECTBISATh KOMMYHHUKallMd BO Bcex cdepax
KU3HU;
- pa3BepHYTO U JIOTUYHO M3JIaraTth CBOIO TOUKY 3pEHUs
C MCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB
OK 07. JIM4HOCTHBIE pe3yibTaThl JOJDKHBI OTpaXkaTb B YacTH I[1IP6 8. CdopMHupoBaHHOCT, YMEHHS MPUMEHATH
CopnelicTBOBaTh 9KOJIOTMYECKOTO BOCITUTAHMUSL: MOJTyYEHHBIE 3HAHUS JJIs1 OOBSCHEHUS YCIOBUM MPOTEKaHUS
COXPaHEHUIO - cOPMUPOBAHHOCTb  JIKOJOTUYECKOW  KYJBTYpPHI, | PUINIECKUX SIBIICHUI B pUpojie
OKpY>Karolllen cpeibl, MMOHNMaHHe BIIUSTHUS COLIMAJIbHO-3KOHOMHMYECKUX | U JUISE MPUHSATHUS MPaKTUYECKUX pelieHnit
pecypcocOepekeHHIo, MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIMAIBHON Cpefibl, | B TTOBCEAHEBHOM JKHM3HU IS OOeCTieueHHs] 0e30MacHOCTH

MPUMCHSTH 3HAHHS
00 U3MEHEHNN
KJIUMAaTa, IPUHITATIBI

OCO3HaHue TrII00aIBHOrO
npobiem;

- IUIAHUPOBAHUE W OCYUIECTBJICHUE JEHCTBUU B

XapakTepa  3KOJOTHYECKUX

pU 00paIeHny ¢ OBITOBBIMHU MTPUOOPAMU M TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHUS 3I0POBhSI M COOITIOJICHUST HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXAlIIEH cpene;

OEpeKITMBOTO OKPY’KaIOIIEH CpeJie Ha OCHOBE 3HAHUS IIeJIed YCTOMYMBOTO | TOHUMAaHUE HEOOXOAMMOCTH TPUMEHEHHS JIOCTHKEHUUN
IIPOU3BOJCTBA, pa3BUTHS YEJIOBEYECTBA, busuku 154 TEXHOJIOTUM
3¢ HeKTUBHO AKTUBHOE HEINPUATHE JCHCTBUM, MNPUHOCAIIMX BpEl | AJs pallMOHAIBHOTO MPUPOI0IIOIB30BAHUS

JIECTBOBATH OKpY>Kalolleu cpene

B UpEe3BbIYaHHbBIX

CHUTYyaIusIX

IIK 1.2 TIpoBOIUTH - YMEHHE OIpeIeNATh KOHCTPYKTHBHBIE OCOOCHHOCTH Y3JIOB - chopmMHpoBaTh MPEICTABICHHUS: O CBOMCTBaX METAJLIOB,
TEXHUYECKOE U JIETAIICH JKEIIE3HOIOPOIKHOTO MOBUIKHOTO COCTABA, CIJlaBaX, BUAAX  KOppPO3UH, OONAacTH  NPUMEHEHUS
O6CJ‘Iy)KI/IBaHI/Ie U - IIOHHUMAaHHE CHUCTCMbI TCXHHUYCCKOI'O 06CHY>KPIB3HPDI U | geMeTamInYeCKUuX U KOMIIO3ULIMOHHBIX MaTEpPUAJIOB, BUIaX U
PEMOHT PEMOHTA KEJIC3HOAOPOKHOTO IMMOABUKHOI'O COCTaBa CBOMCTBaxX TOIUIMBA, CMAa30YHBIX M 3alMTHBIX MaTepuaiax,
JKEJIE3HOTOPOKHOTO CBOMCTBaX HEOPraHMYECKUX U OPraHUYECKUX COCIWHEHUU,

IIOABUXKHOI'O COCTaBa B
COOTBCTCTBHHU C

MapKUPOBKE U NIEPEBO3KE IPY30B IO JKEJIE3HOM I0pore.




TpeOOBaHUSMU

TEXHOJIOTMYECKUX
IIPOLIECCOB.

IIK 3.2. PazpabarbiBaTh | YMEHUE OIpeneisaTh TEXHOJOTHYECKHE IIPOLIECChl Ha CdopmupoBaTh MpenCTaBICHUE O TEXHOJOTMYECKUX
TEXHOJIOTUYECKHE PEMOHT OTAEIBHBIX JETAlCd U Y3JIOB JKEJIE3HOAOPOKHOIO | MPOLECcCax IPU PEMOHTE JKEIE3HOAOPOKHOIO MOABUKHOIO

MPOLECCHl HA PEMOHT
OT/ACJIbHBIX JETAIEH U
y3JI0B
YKEIE3HOAOPOKHOIO
MOJBH>KHOTO COCTaBa B
COOTBETCTBHUHU C
HOPMaTUBHOMN
JIOKYMEHTAIUEH.

MOJABMKHOTO COCTaBa B COOTBETCTBUU C HOPMAaTHUBHOMU
JIOKYMEHTAIUEH.

coCTaBa




2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JMCHUILIMHBI M BUABI Y4e0HOH padoThl

Bua yueOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaMMbl Y4e0OHOI0 MpeaMeTa 144
1. OcHoBHOE cogep:Kanue’ 80
B T.U..

Jlexumu, ypoku 54
[Ipaktuueckue (1a0OpaTOpHBIE) 3aHATHS 26
2. CamocTosiTesqbHAsi padoTa o0y4yaromerocs (Bcero) 34
3. Ilpogpeccuonanvho  opuenmuposamHoe  coOepIHCAHUE 32
(cooepaicanue npukiaono2o mooyas)*

B T.4.:

Teopetnueckoe oOydeHne

[Tpaktuyeckue (1abOpaTopHbIC) 3aHATHS

WuauBuayaibHbIN IPOEKT (Oa/nem)

TIpoMe:KyTOYHAs aTTecTanus (IK3amen)° 30

3 OcHoBHOE cofiepaHMe BKIIHOYAET COAEp:KaTelbHble JIMHUM N0 ydeOHOMY npeaMery «®Dusukay» (6a3oBblil ypOBEHD)
®DenepanpHOI 00pa30BaTENBHON MIPOTPAMMBI CpeHero o0mero oopa3oBaHus, YTBEPKICHHON Mpuka3zoM MUHHCTEpCTBA
npocsemieHust Poccuiickoit @enepannu ot 18 mas 2023 r. N 371 (B pemakmmu [Ipukaza Munnpocsemenus Poccim

ot 9 okTsa0ps 2024 . N 704).
4

WJINM CKOHIIEHTPHPOBaHO B pazaene [IpuknaaHoil Momyib.

[IpodeccrnonanbHO OPHEHTUPOBAHHOE COJACPKAHWE MOXET OBITh pachpeleNieH0 Mo pa3aenaM  (Temam)

5 (I>opMa HpOMe)KyTO‘IHOﬁ aTTeCTallii W KOJHUYCCTBO YaCOB, OTBOAMMBIX Ha €€ IPOBCACHHUC, PCTIIaMCHTUPYIOTCA

yuebnbM mmanom OIT CITO




2.2. TeMaTHUYeCKHH IJIaH U coaepixaHue NUCIHUIIJINHBI «Dusuxka»

HanmeHoBaHMe pa3je/ioB U Coaepxxanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATBHO Oo0bem dopmupyembie
TeM opueHTHpoBaHHOe)®, 1a6opaTopHbIe H NPAKTHYCCKHE 3AHATHS, IPUKIAAHON | 4YacoB obmme u
MOZy.Ib (IIPU HAJIM1HH) npogeccuoHaIbHbIE
KOMIIeTEeHIIUH
1 2
3 4

Paznen 1. ®u3duka u MeTOIbl HAYYHOI'0 O3HAHUS

Tema 1.1 Conep:kanue y4eOHOro MaTepuaJa: 3

Beenenue ®usnka - Hayka o npupone. HaydHele MeTOABI MO3HAHMS OKPYXkKAIOIIEr0 MHpA.

Posp skcnepuMeHTa M TE€OpUM B MPOLECCE MO3HAHUS MPUPOJIbI. DKCIEPUMEHT B
¢uszuke. MogenmupoBanue (QuU3NUECKUX SBJICHWA © mporeccoB. Haydnbie

rumnoTe3bl. OU3NvecKue 3aKOHBI U TEOPHH. [ paHUIBl TPUMEHUMOCTH (PUIUIECKUX 1 OK 03
3akoHOB. [IpuHimn coorBercTBus. Ponb um Mecto ¢u3uku B (HOpMHUPOBAHUU OK 05
COBPEMEHHON HAyYHON KAPTUHBI MUPA, B MPAKTUYECKOUN JAESITEILHOCTHU JIIOACH
CamocrosTenbHas paboTa 00y4yaronXcs: MOTYYUTh IPOU3BOIHBIE EAUHUIIBI B 2
cucreme CU.

Pa3znea 2. MexaHuka 22

Tema 2.1 Conep:kanue y4eOHOIro MaTepuaJa:
Kunematuka Mexannueckoe aBrkeHue. (OTHOCUTEIBLHOCTh MEXAHUYECKOTO  ABWDKEHMUS. OK 01

Cucrema orcueta. Tpaekropus. llepememienue, cCKOpocTh (CpemHsisi CKOPOCTb, OK 02
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTePHUAIbHON TOYKH, UX MPOEKIIMH HA OCH OK 04
cucteMbl KoopauHatr. CloXeHHEe TNEepeMEIICeHUH U CII0KEHUE CKOPOCTEH. 5 OK 05
PaBHOMepHOE ¥ pPaBHOYCKOpEHHOE MpPSIMOJHMHEWHOe JBukeHue. [ 'paduku OK 07
3aBUCHUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHs, MyTH U IepeMelICHUs K 1.2
MaTepuaabHOM TOUKHM OT BpeMeHu. CBOOOHOE MajieHne. Y CKOpEeHHe CBOOOIHOIO [IK 3.2

naacCHUs. KpI/IBOJII/IHeI\/’IHOC JABHKCHUC. I[BI/I)I(GHI/IG MaTepHaHBHOﬁ TOYKH II0
OKPY’KHOCTH C IMOCTOSIHHOM 10 MOAYJKO CKOPOCTHIO. Yrnosas CKOpPOCTh, JIMHEHas

® O6pasoBatenbHas OpraHu3aIys BIPABE CAMOCTOATENBHO ONPEETATh TIOCIIEN0BATENBHOCTD U3yUEHHs PA3/IENoB U TEM, BXOJAIINX B HUX, & TAKKE TIEPEPACTIPEETATE KOJIMIECTBO
4acoB JUISI OCBOGHHUSI OOydaromIMMHCS y4eOHOTro Marepuana, C YYeTOM JIOTMKH (DOPMHPOBAHUS IPEIMETHBIX PE3yNbTaToB, OONMX W TNPO(ecCHOHATBHBIX KOMIICTEHIIHH,
MEXIPEAMETHBIX CBSI3€H ¢ IPyTrMMHU TUCIUILIMHAMHE 00Ie00pa30BaTeIbHOTO U 00IEenpodecCHOHATBHOrO MKIOB yuebHoro miana OIT CIIO.




ckopoctb. Ilepmon m uacrora oOpamenus. LleHTpocTpemMHuTENbHOE YCKOPEHHE.
TexHuueckue ycTpoWcTBa M NMPAKTUYECKOE MPUMEHEHHE: CHUIOMETp, ABIKEHHE
CHAps/I0B, IIETIHBIC U pEMEHHBIC TIepeaayn™

ITpakTHyecKue 3aHATHS

[IpakTiueckue paboThI:

W3mepenne MrHOBEHHOH ckopocTu. MccnenoBanne COOTHOIICHUS MEXKTy TTyTSIMHU,
MPOIEHHBIMU TEJIOM 3a TIOCJIEJIOBATEIIbHBIE PaBHBIE MPOMEXYTKH BPEMEHHU IPH
PaBHOYCKOPEHHOM JBM)KCHUH C HAaYaIbHOW CKOPOCTBIO, PaBHOW HYIO. M3ydeHue
JIBVDKEHUS IIAPHUKA B BS3KOW KHUAKOCTH. M3yueHue IBMKEHUS Teja, OpOIIEHHOTO
TOPH30HTAIEHO

CamocrodrenbHas paboTa 00y4aroLUXcs: HOBTOPEHHE, 3aJauH, 3all0JIHUTh
CPaBHUTEIBHYIO TAOIHILY IPIMOIUHENHBIX ABUKEHUH.

Tema 2.2 Conep:kanue y4yeOHOIro MaTepuaJa:

JAunnamuka [Tpunmun otHocutTenbHocTU ['amunes. IlepBbiii 3akoH HeroToHa. MHepuuanbHbie
cuctembl orcyera. Macca tena. Cwma. I[lpunnun cynepniosunuu cui. Brtopoi
3akoH HploTOHA I MaTepHaIbHOM TOYKM B WHEPUUATBHOM CUCTEME OTCUETa
(UCO). Tperuit 3akoH HpioToHa i1 MaTepUadbHBIX TOYEK. 3aKOH BCEMHPHOTO
Tarorenus. Cuna Tsoxectu. IlepBas kocMuyeckass ckopocTh. Cuia ymnpyrocti.
3akon I['yka. Bec tena. Tpenue. Bumsl TpeHus (IOKOS, CKOJBXCHHS, KauCHUS).
Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHUSI CKOJBXKEHHS U CHJIa TPEHUS MOKOS.
Koadpdunuent tpenus. Cuna cONpOTUBICHHS MPU ABMKEHUU Tela B KUIAKOCTU
win raze. lloctynmarenpHoe M BpaliaTelbHOE IBUKEHHE aOCOJIOTHO TBEPAOIO
Terna. MOMEHT Cuibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl. YcnoBus
paBHoBecus TBepaoro tena B MCO. TexHuyeckue ycTpoicTBa M MPAKTUUECKOE
MIPUMEHEHHE: MOAIIUTHUKY, IBIKEHUE UCKYCCTBEHHBIX CIYTHUKOB™
[IpakTuueckue 3aHATH

" Yacpl nmpakTHUECKUX PabOT yuTeHbl B COAEPKAHUU Y4eOHOro MaTepuajia M BXOJAAT B 0Ollee KOJMYECTBO 4acoB Mo TeMe. Yachkl 1a6OpaTOPHBIX PabOT U NPOecCHOHATBLHO
OPHEHTHUPOBAHHOT'O COACPIKAHHS YUHTBIBAIOTCS OTACIBHO.
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[IpakTuyeckue paboOTHI:

N3yuenue nBmwkeHHs Opycka 1O HAKJIOHHOM TIUIOCKOCTH TIOf JACHCTBHUEM
HECKOJBKMX cHil. MccnenoBaHne 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HMKANOIIHUX B
neopMUpOBaHHOW IPYKUHE U PE3MHOBOM 00paslie OT BEIWYHUHBI UX JeOopMaluu

JlabopaTopHble 3aHATUA

JlabopatopHas pabora 1. MccnenoBaHue yclioBHII paBHOBECHS TBEpPJOTO Tela,
HMMEIOIIETr0 0Ch BpallleHUs

CamocrosiTenbHas pabota 00yJaronuxcs: yaeOHUK, 3a]a4H.

Tema 2.3
3aKOHBI COXpaHEHHS B
MeXaHUuKe

Conep:xanue yueOHOro MaTepuaJa:

Mexanudeckass pabota W MomHOCTh. Kunetmueckass sueprus. [loTeHinmanpHas
SHeprusi. 3aKOH COXPAaHECHHSI MEXaHWYeCKOW sHepruu. Pabora Cuibl TSXKECTH U
cuibl yrnpyroctu. [I[puMeHeHne 3aKOHOB coxpaHeHus. Vcmomp3oBaHHE 3aKOHOB
MEXaHUKH JUISl OOBSCHEHUS JBWKEHUS HEOCCHBIX TeNl | JUIsl Pa3BUTHS
KOCMHYECKHX HCCIICOBAaHUM, TPAHUIIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
NmMnynsc MaTepuanbHOW TOYKH (Tea), CUCTEMbI MaTepUATbHBIX TOUeK. MMimyibe
CUJIbI M HW3MEHEHHE HMITyJbca Tela. 3akoH coxpaHeHus ummyibca B HMCO.
PeaktuBHOe nBwxkenue. Pabora cunpl. MomiHOCTh cuibl. KuHeTtndeckas sHeprus
MaTepuaibHOM TOYKH. TeopemMa 00 U3MCHCHHMM KHHETHYECKOW OSHEPTHH.
[TorenumansHas »Heprus. lloTeHnuanbHas sHeprusi ynpyro aeGopMupoBaHHON
npyxkunbl. [loTeHuuanbHass SHeprus Teila BOMU3M MOBEPXHOCTU  3eMIIH.
[loTeHunanpHple U HEMOTEHIMATbHBIE CHIIBI. CBSI3b pabOThl HEMOTEHIUAIbHBIX
CHUJ C M3MEHEHUEM MEXaHWYECKOM SHEPrMM CUCTEMBbI Tel. 3aKOH COXPAaHEHUS
MEXaHHUYECKOM dHepruu. YIpyrue u Heynpyrue CTOJIKHOBEHUs ™

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckue paboOThI:

N3yyenne cBsi3u cKopocTeil Tenm mpu Heynpyrom ynape. MccrnemoBaHue cBsi3u
paboThI CUJIBI C U3MEHEHNEM MEXaHUYECKON PHEPTUH TeJa.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: BOJIOMET, KOIIep,
NPY>KUHHBIA MUCTONET, IBUKEHUE NCKYCCTBEHHBIX CTyTHUKOB U PAKET.
Hcnonb30BaHne 3aKOHOB MEXAHHUKH 1 OOBSICHEHUS TBUKCHHsSI HEOSCHBIX TeNl U
JUIsL  Pa3BUTHUS  KOCMUYECKHUX  MCCIEIOBAHMW, TpaHUIbl TMPUMEHHUMOCTH
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KJIaCCUYECKOIM MeXaHuKu. UMuTanusa HeBECOMOCTH

JlabopaTopHble 3aHATUA

JlaboparopHasi pabora 2. HcciemoBaHue CBsI3U pabOThI CHIIBI C HW3MCHCHHEM
MEXaHWYECKOM PHEPIUHU Tesa Ha IPUMEpE PACTsHKEHUS] PE3UHOBOTO KI'yTa

CamocrosiTenbHas paboTa 00yJaronuxcs: yaeOHUK, 3a1a9u

Pasnea 3. MogekyJsipuasi puznka 1 TepMOIMHAMHUKA

24

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKON TeOpuHu

Coaepxxanue yueOHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIAPHO-KMHETUYECKOW TEOPUU M WX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICMICTBHS YAaCTHUI[ BellecTBa. Mojenu CTpOEHUsl Tra3oB, >KUIKOCTEH H
TBEPJIBIX TEN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepel mosiekyn. KommuectBo BemiectBa. IloctostHHas ABoraapo. TemmoBoe
paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmnepatyp lLlenscus.
Mogens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKOMN
TEOpUU UJACATBHOrO rasza. AOCONIOTHas TeMIepaTypa Kak Mepa CpelHei
KMHETUYECKOM 3HEpPruu TEIIOBOro JIBMXKEHMS 4dacTull rasza. lllkama temmepatyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knanelipona. 3akoH
JanbroHa. WM3ompouecchl B HICANbHOM Ta3€ C IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE H3OMPOILIECCOB: H30TEpPMa, H30X0pa,
n3obapa. TexHuyeckue yCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTrp™

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTbIZ I/ISMCpCHI/IC MacCCbl BO3ayXa KJJaCCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTHU MCKAY MapaMeTpaMu COCTOAHUSA PA3PECIKECHHOI'O Ira3a

CamocTosTenbHasi paboTa 00y4aronmxcs: y4eOHHK, 3aJa4uu.

JlabopaTopHble 3aHATHS

JlaGoparopHas pabota 3. M3ydyeHue oaHOro U3 H30MpoLEeCcCOB

Tema 3.2
OCHOBBI TEPMOIMHAMHKH

Conep:xanue y4eOHOro Marepuaja:

Buytpennsst osseprus. Pabota wu Temiomnepenada. KonumdecTBO  TEMIOTHI.
VYpaBHenue TerioBoro Oamanca. [lepBoe Hauano TepMoAWHAMUKH. AqraOaTHBIN
npouecc. Bropoe Hawamo TtepmoauHamuku. TemnoBble asuratenu. KITJ|
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TeroBoro apuratens. OxpaHa mnpupoabl. TepMmoauHamMHuueckas CHCTEMA.
BHyTpeHHSISI SHEprusi TePMOJIMHAMHYECKONW CHCTEMBI M CITIOCOOBI €€ M3MEHEHHUSI.
KonuuecTtBo TemioTs! U pabora. BHyTpeHHsS 3HEpPTUsl 0THOATOMHOIO HJI€aIbHOIO
raza. Bunael Teruionepenauu: TEMJIONPOBOJHOCTh, KOHBEKIUS, H3Iy4YEHHE.
VYaenpHas TEIIOEMKOCTh BellecTBa. KolMuyecTBO TEMIOTHI IpU TEIJIoNepenaye.
[lonsitTue 06 aauabatHOM mpouecce. IlepBbIii  3akOH  TEPMOAMHAMUKH.
[IpumeHeHne mepBoro 3akoHa TEPMOAMHAMMKHM K H3ompoueccaMm. ['paduueckas
uHTepnpeTanus paboTsl rasa. Bropoil 3akoH TepmoauHamuku. HeoOpaTumocTthb
MpOLECCOB B MpUpoAe. TerioBble MamuHbL. [[pUHIMOBI AEMUCTBHS TEIUIOBBIX
MamuH. [IpeoOpa3oBanust sSHepruu B TeIUIOBBIX MamuHax. Koaddunuent
noJsie3Horo Jeiicreus temnoBod Mammebl. [lukn KapHo u ero koadduuuent
IOJIE3HOTO JIEHCTBUS. DKOJIOrHUECKHe MPOOIEMbI TEINIO3HEPTeTUKU. TeXHUUECKHe
YCTpOIICTBAa M TNPAKTUYECKOE MPUMEHEHHUE: IBUraTelb BHYTPEHHEro CropaHus,
ObITOBOW XOJIOIMJIBHUK, KOHIUIIMOHED™

JlaGopaTopHble 3aHATHS

JlaGopaTtopHas pabora 4. M3zmepeHune yaeabHON TEIIOEMKOCTH

CamocrosTensHas padoTa 00yJaronuxcsi yueOHUK, 3a1a9u

Tema 3.3
ArperatHbie COCTOSIHUS
BenlecTBa U (pa3oBble
nepexo/abl

Conep:kanue y4yeOHOIro MaTepuaJa:

[TapooOpa3zoBanue u koHjeHcanus. Mcrnapenwe u kumnenue. AOCONIOTHas U
OTHOCHUTENIbHAsl BJIAXHOCTh BO3AyXa. HacblieHHbI map. YaenbHas TeIuioTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KUIEHUS OT JAaBlieHus. TBeproe
teno. Kpucrannuyeckue u amopdubie Teaa. AHU3OTPONHS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHne U Kpuctamin3anus.
VY nenpHas TerioTa miuasiaeHus. CyonuManus. YpaBHEHUE TEIIOBOro 0aianca™

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKaH pa60Ta: TexHuueckue YCTPOﬁCTBa H IIPAKTHYCCKOC IMPHUMCHCHUC!
TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TCXHOJIOTHU ITOJTYYCHHSA COBPEMCHHBIX
MaTCpruajoB, B TOM YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

CaMocTrosTenbHas pa60Ta o6yqafoumxc;1: y‘le6HI/IK, BBIPpACTUTb AOMa KPUCTAJLI
COJIM U OoInrcCaTb NpPOHCCC KpUCTAIIN3AINU. IToaroroBka k 3a4CTy IO pa3nacity
«MOJ’IeKy.]'ISIpHaH (bI/ISI/IKa U OCHOBBI TCPMOJUHAMUKU >
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JlabopaTopHble 3aHATUA

JlabopartopHas pabora 5. OnpenencHue BIAKHOCTH BO3AyXa

Pa3znen 4. DiekTpoaMHaAMHUKA

20

Tema 4.1
DJIEeKTPOCTATHKA

Coaepxxanue yueOHOro MaTepuaJa:

OnexTpuszanus Tea. DJIEKTpUUecKui 3apsii. J[Ba BuIa AJIEKTPUUYECKUX 3apsiioB.
[IpoBOgHMKHN,  AMPNEKTPUKM M TOJYNPOBOJAHUKH. 3aKOH  COXpaHEHUs
aneKkTpudeckoro 3apsna. B3aumoneiictBue 3apsinoB. 3akoH Kynona. Toueunsrit
ANIEKTPUYECKUI 3apsia. DnekTpuueckoe moje. HanpskeHHOCTh 3JIEKTPUYECKOTrO
nons. [lpuHoun cyneprno3uiuu 3JIEKTPUYECKUX Tosied. JIMHUM HanpsHKEHHOCTH
anekTpudeckoro mnousg. PabGora cui anekrpocratmyeckoro mnosd. I[lotennuman.
Pasnocte morennumanoB. IIpoBOAHUMKM U AMAIEKTPUKH B 3JIEKTPOCTATHYECKOM
none. JluanekTpudeckas IPOHHUIAEMOCTb. JJEKTPOEeMKOCThb. KoHnaeHcarop.
DIeKTPOEMKOCTh IJIOCKOT0 KOHJIeHCaTOpa. DHEprus 3apsyKeHHOro KOHAeHcaTopa™

IIpakTnueckue 3aHsATHS

[IpakTnueckue  pabotel:  M3mepeHue  AIEKTPOEMKOCTH  KOHJEHCATOpA.
TexHuuyeckue yCTpoOHCTBa M MPAKTUYECKOE MPUMEHEHHE: 3IIEKTPOCKOII,
ANIEKTPOMETP, 3JIEKTPOCTaTUYECKasi 3alluTa, 3a3eMJICHHE 3IIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPYWUHBIM TPUHTEP

CamocrosiTenbHas paboTa 00yJaronuxcs: yaeOHUK, 1300pa3uTh rpaduuecku
KapTHUHBI YJIEKTPHUUECKUX MOJICH Pa3IMYHBIX CHCTEM 3apsi/IOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.2
IMocTossHHBII
3JIeKTpu4eckuii TOK. Toku
B pPa3JIMYHbIX cpeaax

Coaeprxanue yueOHOro MaTepuaJa:

DneKTpUUeCKuil TOK. Y CIOBUSI CYLIECTBOBAHUSA JIEKTPUUYECKOro Toka. McTouHuKn
toka. Cuna toka. [loctosiuublil Tok. Hanpsixenue. 3akon Oma 11 yyacTka LIETH.
DONEeKTpUUYECKOE  CONPOTUBJICHHE.  YJEIBbHOE  CONpPOTUBIEHUE  BEILECTBA.
[locnenoBarenbHOe, NapaieIbHOE, CMELIAHHOE COEJUHEHUE IPOBOJHUKOB.
Pabota anexrpuueckoro Toka. 3akoH Jlxoyns-JIlennia. MOHOCTh 3JIEKTPUYECKOTO
TOKa. DJEKTPOABIIKYIIAsl CUJIa U BHYTPEHHEE COINPOTUBIEHUE MCTOYHHMKA TOKA.
3akon OMa Jy1st TOJTHOM (3aMKHYTOM) JieKTpruyeckoi nenu. Kopotkoe 3ambIkanue.
DneKTpoHHasi MPOBOJUMOCTb TBEPIBIX METANIOB. 3aBUCHUMOCTh COMPOTHUBIICHUS
METaJIOB OT TemMnepaTypbl. CBEpXIPOBOAUMOCTb. DIEKTPUUECKUI TOK B BaKyyMe.

CpoiicTBa »51eKTpoHHBIX MydkoB. [TomynpoBonnuku. CoOCTBEHHas W IMpUMeECHas 2
MIPOBOAUMOCTD ITOJIYITPOBOJTHUKOB. CaoiicTBa p-n-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPBL. DIEKTPUUECKUI TOK B PAacTBOpax U pacluiaBax
ANEKTPOJIUTOB. DIEKTPOJIUTHYECKAS] TUCCOLUMALNA. DIIEKTPOIN3. DIEKTPUUECKAN
TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENbHBIN pa3psa. Momuus. [1nazma*
[IpakTHyeckue 3aHsATUs
[IpakTuueckas padota: TexHHUECKHE YCTPOMCTBA U TPAKTUUECKOE
IIPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT, HCTOUHUKH TOKA,
3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, ITEKTPOOCBETUTENNbHbIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHHUS, BAKYYMHBIH 1O/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYTIPOBOJAHUKOBBIN MO/, TalbBAHUKA
JlabopaTropHble 3aHSITHS
JIaGoparopHas paboTa 6. M3ydeHne cMEIaHHOTO COEJUHEHUS PE3UCTOPOB.
JIaGoparopHas pabota 7. I3mMepeHue >IeKTpOABUKYIIEH CHUIIbI HCTOYHHMKA TOKa 4
U €ro BHYTPEHHEr0 COPOTHBIICHHUSI
| cemecTp:
MaKCHMAJIbHAasl HATPY3Ka. 57
Oo0si3aTennbHAs HATPY3KA: 37
Jleknun: 25
JIA00pATOPHBIE 3aHATHS: 14
CamocrositesbHasi padora 20
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Tema 4.3
MarnuTtHoe moJie.
DJIeKTPOMArHUTHAs
HHYKITUS.

Coaepxxanue yueOHOro MaTepuaJa:

ITocTostHHBIE MarHuThl. B3aumonelcTBHE NOCTOSHHBIX MarHuToB. MaraurHoe
rosie. Bexrop MarHMTHOM MHyKUMH. [IpuHIUIT Cyneprio3uIM MarHUTHBIX IOJICH.
JIuHun MarHUTHOM WHAYKUMU. KapTuHa JMHUNA MarHUTHOM WHAYKLUHU IOJA
ITIOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1oJie NMPOBOJHUKA ¢ TOKOM. Kapruna nuHMit
MHJIYKIUA MarHATHOIO MOJS JUIMHHOTO NPSIMOIO INPOBOJHUKA M 3aMKHYTOI'O
KOJIBIIEBOTO MPOBOAHMKA, KaTymKu ¢ TokoM. OmbIT Dpcrena. BzaumopeiictBue
MIPOBOJHHUKOB ¢ TokoM. Cuiia AMriepa, ee MoayJb U HanpaBieHue. Cuna Jlopenia,
€€ MOIyJIb W HampasieHHE. [[BHKEHHE 3apsyKEHHOM YacTULbl B OJHOPOIHOM

MarHuTHOM Tmone. PabGora cunbl JlopeHma. SIBieHue  3IEeKTpOMarHUTHOM OK 01
UHAYKIUU. [IoTOK BekTOpa MArHUTHOM HWHIYKIUHU. OJNEKTPOABMKYIIAs CuUia 9 OK 02
WHAYKIMUA. 3aKOH JJeKTpoMarHUTHOWM  umHaykuwu  ®Dapanes. Buxpepoe OK 03
ANIEKTpUYECKOe ToJie. DJEKTPOABMXKYIIAas CHJIa HWHAYKUUA B IPOBOJHHUKE, OK 04
JBUKYIIEMCS] TOCTyNaTeIbHO B OJJHOPOJHOM MarHuTHoM moje. [IpaBuno Jlenma. OK 05
NHAYKTUBHOCTS. SIBnenue CaMOMHAYKIIUH. DIIEKTPOABUKYIIIAs cuiia OK 07
CAMOMHIYKIMHM.  OHEPrus  MAarHUTHOIO  IOJS  KaTyIIKH € TOKOM. K 1.2
DNIeKTPOMAarHuTHOE Mmoje™ K 3.2
[IpakTHyeckue 3aHsATUs
[IpakTnyeckue paboTel: V3ydeHne MarHUTHOro MoJjisi KaTyIIKHU C TOKOM.
TexHnyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHMUThI, JIEKTPOJBUIaTENb, YCKOPUTEIN 3JIEMEHTapPHbBIX
YacTHLl, UHAYKIMOHHAS I1€Yb
JlabopaTropHble 3aHSITHS
JlaGoparopHas paborta 8. MccnenoBaHue AEWCTBUS MOCTOSHHOIO MarHUTa Ha 4
paMKy C TOKOM
JlaGoparopHas pabota 9. M3yueHue siBIeHUs! IEKTPOMArHUTHOM MHIYKIHUU
CamocrodrenbHas paboTa 00y4aroUIUXcsi: HIOBTOPEHUE, 3aJaul 4
Pa3nen 5. Kosie6anusi 1 BOJIHBI 26
Tema 5.1 Mexannueckne | Conep:kanue yueOHOro MaTepuaJa: OK 01
U 2JIEKTPOMATrHUTHbIE KonebarenbHas cuctema. CBOOOAHbIE MeXaHHUECKHE KojeOaHus. ['apMoHnUecKkue 6 OK 02
KoJIeOaHus kosnebanus. Ilepuoa, dvactora, amMImuutyna M ¢asza konebaHui. [Ipy>KUHHBIHI OK 04
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MasiTHUK. MaTeMaTn4eckKuii MasTHUK. YpaBHEHHE TapMOHHUYECKHUX KOJICOAHUH.
[IpeBpamienue »HepruM TMpu TapMOHWYECKUX KosieOanusx. KomebaTenbHblit
KOHTYp. CBOOOHBIE 3JICKTPOMAarHUTHBIC KOJICOAHUS B UACATBHOM KOJIeOaTeIbHOM
KOHType. AHanorus MexXAy  MEXaHWYECKMMH W JJIEKTPOMArHUTHBIMH
koneOanusmMu. ®opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPIMM B HJICATbHOM
KosneOaTesibHOM  KOHType. llpencraBieHune o0  3aTyxamomMX — KOJEOAHHUSX.
BoinykneHHble  MexaHudeckue — kosneOaHus.  Pe3soHaHc.  BeIHyXJeHHBIE
aneKTpoMarHuTHele  koneOaHus.  [lepemennsiii  Tok.  CuHycOMIanbHBIN
IIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO TOKA. AMIIIUTYIHOE U JIEHCTBYIOIIEE
3HAYE€HHE CHJIBI TOKa W HamnpsbkeHus. Tparcdopmarop. [IpousBoacTBo, epeaada u
OoTpedIeHUE IMEKTPUUECKON SHEPTUH. DKOJIOTUYECKHE PUCKH MPHU MPOU3BOJICTBE
JNEeKTpUYecKor sHepruu. KynbTypa HCHOIB30BaHMS  JJIEKTPOIHEPTUH B
MTOBCEHEBHOM )KM3HU ™

[IpakTHueckue 3aHsATUs

[IpakTnueckue paboThl: MccnemoBaHue 3aBHCHMOCTH —TEpHOJA  MalbIX
KojeOaHu Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpy3a. TexHHuyeckue
yCTPOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: 3IEKTPUUECKUN 3BOHOK, T€HEpaTop
MIEPEeMEHHOI0 TOKa, JJMHUH AJIeKTponepeaay

JlabopaTropHble 3aHSITHS

JlaGopatopHas padora 10. MccrnenoBanue nepeMeHHOT0 TOKa B IIEIH U3
MIOCJICOBATEIBHO COSIMHEHHBIX KOHIEHCATOPAa, KATYIIKU U PEe3UCTOpa

Tema 5.2 Mexannyeckue
U 2JIEKTPOMATHUTHbIE
BOJIHBI

Conep:kanue y4yeOHOIro MaTepuaJa:

Mexanndeckde BOJIHBI, ycioBUsi pacnpocTpaHeHusa. Ilepuon. CkopocTb
pacmnpocTpaHeHusi M JUIMHA BOJIHBL llomepedyHble W MPOJOJILHBIE BOJIHBIL.
WNntepdepennus u mudpakius MexaHudeckKuX BOJH. 3BYK. CKOpOCTh 3BYyKa.
I'pomkocth 3Byka. Beicota ToHa. TemOp 3Byka. DIEKTPOMAarHUTHbBIE BOJIHBI.
VYcnoBust U3ny4yeHUs 3JEKTPOMArHUTHBIX BOJIH. B3auMHasi opueHTanus BEKTOPOB
E, B, v B »nekrpomarHuTHOi BosiHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeoMIIeHHe, Noyspu3anus, audpaxius, uatepdepenimsa. CkopocTb
JJEKTPOMAarHUTHbIX BOJIH. [llkama snekTpoMarHUTHBIX BOJH. [IpumeHnenue
ANIEKTPOMArHUTHBIX BOJMH B TEXHUKE M ObITY. I[IpUHIMOBI paguocBs3u U
TeneBuJieHUs. Paanonokanus. DJNEKTPOMArHUTHOE 3arpsi3HEHHE OKpPYKarollen

OK 05
OK 07
I[IK 1.2
IIK 3.2
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cpenbr™

[IpakTrueckue 3aHATHS

[MpakTdeckas pabora: TexHHUYeCKME  yCTPOWCTBA H  MPAKTUIECKOE
NPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIUAarHOCTUKAa B
TEXHUKE W MEAWIIMHE, pajgap, paauonpuéMHHK, TEJICBU30p, aHTCHHA, TeledoH,
CBY-neun

CamocrosiTenbHas paboTa 00yJaronuxcs: MOAroTOBKa K 3a4eTy IO pa3aey
«Konebanus 1 BOJHBD)

Tema 5.3
Onruka

Coaepxxanue yueOHOro MaTepuaJa:

I'eomerprueckas onrtuka. [IpsmonmHeldHOE  pacnmpoCcTpaHeHHME CBeTa B
onHOponHOMN cpene. Jlyu cBera. ToyeuHslii MCTOUHHMK cBeTa. OTpa)keHUE CBETA.
3akoHbl oOTpakeHUs cBera. [locTpoeHue wH300pakeHH B TUIOCKOM 3epKalle.
[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN TOKa3aTellb
npenomiieHns. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbBI Yroyl IOJHOrO
BHYTpeHHero otpaxkeHus. Jlucmepcust cBera. CIOXHBIA COCTaB O€Oro CBeTa.
[Ber. CoOuparonue W paccewBamIKMe JTUH3BI. ToHKas JnuH3a. DOKyCcHOE
paccTosiHue M ONTHYECKas Cuja TOHKOW JuH3BL [locTpoeHme n300pakeHUil B
coOuparomux M paccenBaronux jJuH3ax. DopMysa TOHKOW JUH3BI. YBeJIWUYEHUE,
JnaBaeMoe JuH30M. [Ipenensl npuMeHMMOCTH reOMETPUUECKON ONTUKU. BonmHoBas
ontuka. atepdepenuus cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOIIOICHUS
MaKCUMyMOB U MUHMUMYMOB B UHTeP(EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX
KOTepEHTHBIX HMCTOYHMKOB. Jludpakuus cBera. JudpakunoHHas pemierka.
YcnoBue HaOIOIEHUS TJIABHBIX MAKCUMYMOB IIPH MaIeHUU MOHOXPOMAaTHYECKOTO
cBeTa Ha nudpakiuoHHyo pemetky. [lonspusanus ceera™

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckue padoTsl: Habmonenue aucnepcun cBera. TexHuueckue
YCTPOMCTBA U MPAKTHUUECKOE MPUMEHEHHUE: OUYKH, JIyTa, (poToamnmapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOM, BOJJOKOHHAs! ONTHKA,
TUpaKIMOHHAs PelIeTKa, TOJISIPOU, TEIECKOI

JlabopaTopHble 3aHATHSA
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JlabopartopHas padora 11. OnpenencHue mokasaress MPeJIOMICHHS CTEKIIa
Jlaboparophas pabdora 12. MccnenoBanre cBOWCTB M300paKeHUN B JIMH3aX

CamocTosiTenpHas padoTa 00yJaronmxcs: YIeOHUK, 3a/1a4n

S

Pasnesa 6. OCHOBBI ClIeMAJILHON TEOPHH OTHOCUTEJIbLHOCTH

Tema 6.1
OcHoBBI TEOpHH
OTHOCUTEJIbHOCTH

Coaepxanue yueOHOro MaTepuaJa:

I'paHnuBl MPUMEHMMOCTH KJIACCHYECKOM MeXaHukH. llocrynarsl crnenuaibHON
TEOPUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETa B BAKyYyME,
MPUHIMI OTHOCHUTENBHOCTH OWHIITEHHAa. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
3ameneHHe BpEMEHM U COKpalleHWe [UIMHBI. OHEpPrus U  HMMILYJIbC
pensTUBUCTCKOM 4YacTipl. CBsSI3p MacChl C DJHEpPrUed M UMITYJIbCOM
PENATUBUCTCKOM YaCTHUIIBI. DHEPTHSI IIOKOSI CBOOOTHON YaCTHIIBI

CamocrosiTenpHas paboTa 00yJaronuxcs: yaeOHUK, 3a1a9u

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3znen 7. KBanToBasi pusuka

12

Tema 7.1
JJ1IeMeHThI KBAHTOBOM
ONTHKH

Conep:kanue y4yeOHOro MaTepuaJa:

®otonbl. ®opmyna [lnanka cBs3u sHEepruM (POTOHA C €ro 4acToTON. DHEprus u
ummyasc ¢oroHa. OtkpeiTHe W uccaeaoBanue (orodddexra. Onbiter A.T.
CroneroBa. 3akoHbl (porodddekra. YpaBHenue DWHmTerHa M (oTodrddexra.
"Kpacnas rpanuna" ¢ororddekra. [laBnenue cBera. Omwitel I1.H. JleGenera.
XUMHYECKOe JeHCTBUE cBeTa. TeXHUMYEeCKUe YCTPOWCTBA M IMPAKTUYECKOE
npuMeHeHue: (oTorneMenT, (HOTOIaTIUK, COJTHEUHas OaTapesi, CBETOIUOT

Tema 7.2
Crtpoenue atoma

Conep:kanue y4eOHOTr0o MaTepuaJa:

Mopens aroma Tomcona. OmbeiTel  Pesepdopma mno paccesHHIo -4acTwil.
[Inanerapnass moxenb aroma. Iloctymater bopa. Wznydenue u moryomieHue
(OTOHOB TIpH TEpexoJie aToMa C OJHOTO YPOBHSI PHEPrHMHM Ha APYroil. Buabl
cnekTpoB. CHeKTp ypOBHEHl 3HepruM aroma BoOAOpoJa. BoyiHOBbIE CBOMCTBa
yactull. Bonmusl ge bpoitnsa. KopryckynsapHo-BonHOBO#M nyanu3M. CIOHTaHHOE H
BBIHY)KJICHHOE u3iaydyeHue. Judpakius eKTpOHOB B KpUCTalIaX. Y CTPOHUCTBO U
MpUHIMT paboThl Ja3epa. TexHndeckne yCTpoiHCTBa U MPAKTUYECKOE TPUMEHEHHE:
CHEKTPAIBHBIN aHaN3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIA KOMIBIOTEP

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuyeckas padora: HaOnroeHne JMHEHYATOro CreKkTpa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.3
ATOMHOE S1IPO

Coaeprxanue yueOHOro MaTepuaJa:

OKCIIEpUMEHTHI,  JIOKa3bIBAIOLIME CJIOKHOCTb CTpoeHus sjapa. OTKpeITHE
pammoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuio  cocraBa
pammoakTuBHOrO wm3nmydeHus. CBoiictBa ambda-, Oera-, ramma-u3Iy4YCHHS.
BnusiHue paauMoakTUBHOCTM Ha JKUBbIe OpraHu3Mbl. OTKpbITHE MPOTOHA U
HelTpoHa. Hyxnonnas wogens siapa ['eiisenOepra-liBanenko. 3apsan spa.
MaccoBoe uucno sipa. M3oronsl. Anbha-pacnan. DIeKTpOHHBIA U MO3UTPOHHBIN
Oera-pacrnaj. ['aMMa-uznyuyenue. 3aKOH paJiMOaKTUBHOTO paciajia. DHEprus CBs3u
HYKJIOHOB B snpe. Snepubie cumbl. Jledekt maccwel smapa. SnepHble peakiuu.
Jlenenue u cuntes siuep. SaepHselil peakrop. TepmosiaepHsblil cuntes. [Ipodiaemsl u
MIEPCIEKTUBBl  SIIEPHOM  DHEPreTHKU. OJKOJOTMYECKHE  aCIEKThl  SJIEPHOU
SHEPreTHKU. OJJeMeHTapHble 4YacTHIbl. OTKpeITHE MO3UTpOHA. MeTozsl
HaOMIOJIEHUS M pEerucTpaluy 3JIeMEHTapHbIX vacTull. DyHJaMeHTalbHbIE
B3auMojieiicTBusl. EnMHCTBO (hr3nueckoil KapTUHbBI MHpa

[IpakTnueckue 3aHsATHS

[Ipaktnyeckue pabotel: MccienoBanue TpekoB dYacTull (1O TOTOBBIM
dhoTorpadusam).

TexHUUECKHEe YCTPOWCTBA M IMPAKTHYECKOE MPUMEHEHHUE; JO03UMETp, KaMmepa
BusibcoHa, siiepHbIi peakTop, aroMHasi bomba

CamocTosTenbHas pabota o0yyaronmxcs: y4eOHuK, 3a/1auu

Pa3zne 8. Di1eMeHTHI ACTPOHOMUM U ACTPOPUZUKHU

34

Tema 8.1
J1eMeHTbI ACTPOHOMMHU
H acTPOQU3UKHA

Conep:kanue y4yeOHOIro MaTepuaJa:

Ortanbl pa3BUTHS acTpoHOMUM. [IpUKinaniHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMmuu. Bup 3Be3nHoro ne6a. Co3Be3nus, sipkue 3BE3/Ibl, IUIAHETHI, UX
BuauMoe aBwxkenue. ConHeunas cuctema. [lmanersl 3emHol rpynisl. [lnanersr-
rurantel. Maneie tena Conneunoit cucremsl. Connile, potocdepa u atmocdepa.
Conneunas aktuBHOCTb. Mlcrounuk sHeprun CoJiHLA U 3B€3]1. 3BE3/Ibl, UX
OCHOBHBIE XapaKTepUCTUKU. [lnarpaMma "crieKTpanbHBbIN KJ1acc - CBETUMOCTD .
3Be3/1bl TJIABHOM MOCIIEI0OBATEIBbHOCTH. 3aBUCUMOCTB "'Macca - CBETUMOCTB' /1St
3B€3]1 [NIaBHOM MOcie10BaTebHOCTU. BHyTpeHHee cTtpoenue 3Be31. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKACHUH U 3BotoIK COJTHLIA U 3B€3/1. DTallbl )KU3HU
3Be31. Maeunsiii [IyTe - Hama ["asnaktuka. CnupanbHas cTpykrypa ["anakTuku,

OK 01
OK 02
OK 03
OK 05
OK 07
IIK 1.2
IIK 3.2
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pacmpeienenue 38e31, ra3a u nsuid. [lonoxenue u npmwkenue ColHia B
lNanaktuke. Tunsl ranaktuk. [Inockas u cepuueckas noacuctemsl ['anakTuk.
Pannoranaktuky n kBazapel. UepHble AbIPHI B si/ipax rajJakTUK. BeeneHHas.
Pacmmpenne Beenennoit. 3akon Xa06ua. Paz0Oeranue ranaktuk. Teopus
Bonbmoro B3peiBa. PennkroBoe uznyuenue. Macmrabnas ctpykrypa Beenennoii.
Mertaranaktuka. Heperenaslie npo6ieMbl aCTPOHOMHH

JlabopaTopHble 3aHATHA

Jlabopatopnas pabora 13. Habmronenus

HEBOOPYKEHHBIM  IJIa30M €

HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUM VISl ONPENEICHUS MOJIOXKEHUS 2
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3qusi CeBepHOTO
IOJIyIIapusd U APKUC 3BC3/IbI
IIpomMe:kyTouHasi aTTecTanus (d3K3aMeH) 30
Il cemectp:
MaKCHMAJIbHAsl HArPy3Ka: 87
o0si3aTe/ibHAsI HATPY3Ka: 43
Jlekuumn: 29
JjabopaTopHbie padoThl: 12
CamocrosiTeJibHasi padoTa: 14
IIpome:xyTOUHAsI aTTEeCTAIUA: 30
3aroxa:
MaKCHMAaJIbHasl HArpy3Ka: 144
Oo0s13aTesIbHAsT HATPY3Ka: 80
Jlekuumn: 54
JlaboparopHbie padoThI: 26
CamocrosiTesibHas padora: 34
[Ipome:xyTOUHAN aTTeCTALMA: 30

*
HpO¢€CCUOHa]ZbHO OPUEHMUPOBUAHRKRbLE DJIEMEHNTbL

49




3. YCJOBMUS PEAJIN3ALIMA YUYEBHOM JUCIUTLIMHBI

3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPHAIBLHO-TEXHUYECKOMY

odecrneyeHHIo

B cootBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepualibHO-
TEXHUYECKOMY oOecreueHnto y4eOHOro mpouecca 0a3oBblil ypoBeHb Kypca (hU3UKU
Ha YpPOBHE CPEIHETo 00111ero o0pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBUSX KaOWHETa
GU3MKM WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-
HAay4yHOro LMKia. B xabuHete (DU3MKU NOKHO OBITH HEOOXOJIMMOE JabopaTopHOE
00opyIoBaHUE ISl BHITIOJHEHHS YKa3aHHBIX B IIpOrpamMMe 1Mo (PU3UKE MPaKTHUSCKUX
paboT W JAEMOHCTpAlMOHHOE oOopyaoBaHHE. [leMOHCTpanMoOHHOE O0OpyIOBaHUE
dopmMupyeTcsi B COOTBETCTBUU C MPHHIMIIOM MHUHUMAIBHON JOCTAaTOYHOCTH U
o0ecrneurBaeT IMOCTAHOBKY TEPEUYUCIEHHBIX B MpOrpaMMe MO (U3UKE KITHOYEBBIX
JEMOHCTpPALM JTsI UCCIIEJIOBAHUS H3yUaeMBbIX SBICHUI U MPOIECCOB, IMITUPUICCKIX
1 (QyHIaMEHTAIbHBIX 3aKOHOB, WX TEXHHYECKHMX mpuMeHeHui. JlabopaTopHoe
o0opynoBaHUE i JTAOOPATOPHBIX M TPAKTHYECKUX DPabOT (opMupyeTcss B BHUJE
TEMaTHYECKUX KOMIUIEKTOB U o0ecrnieunBaeTcsl.

B pacuére ogHOro KOMIUIEKTa Ha JABYX OOydYarommxcs. TemMaTHYecKue

KOMIUICKTBI ~ JJADOpAaTOPHOTO  OOOpYJIOBaHUS JOJKHBI OBITH  IMOCTPOSHBI  HA
KOMIUICKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX M ITM(PPOBBIX NPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE ITUPPOBBIX 1a00paTOpuii.

O6opynoBaHue yueOHOTro KabuHeTa:

- TOCAI0YHBIE MECTa TI0 KOJIMYECTBY 00YJArOIIUXCS;

- pabodee MECTO MperoaaBaTels;

- KOMIUTEKT Y4eOHO-HATIISITHBIX TTOCOOMIA;

- KOMIUIEKT 3JICKTPOHHBIX BUICOMATEPHUAJIOB,

- 3aJIaHus JJIs1 TPOBEPOUYHBIX padoT;

- Tpo(heCcCHOHATTLHO OPUEHTUPOBAHHBIC 3a/IaHNUS;

- MaTepHajbl YK3aMEHa.

TexHuueckue cpeacTBa 00yICHHS:

- IEPCOHAJILHBIN KOMITBIOTED € JIUIICH3NOHHBIM ITPOrPaMMHBIM 00ECIICUCHHUEM;

- IPOEKTOP C PKPAHOM.

- 3anpl  (OMOMMOTEKa, YWTAIBHBIM 31 C BBIXOJAOM B HHGOPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHYIO CETh HHTEPHET).

[TpumepHBIi IEpedeHb TEMOHCTPAIIMOHHOTO U Ja00paTOPHOTO 000PYAOBAHMS:
g poas tadboparopusi o HpU3uKe 115 IPEToaBaTENs;

g poas tadboparopusi o Gpu3uke 115 00yIArOIIETOCS;

BEChI TEXHUYECKUE C PA3HOBECAMH,

KOMIUICKT JJI TA0OPATOPHOTO MPAKTUKYMA TI0 OTTHKE;

KOMIIJIEKT TSI JTA0OpaTOPHOTO MPAKTUKyMa TI0 MEXaHUKE;

KOMITJIEKT JIJIsi JaOOpaTOPHOTO MPAKTUKyMa MO MOJEKYJSIpHOW (u3uke
¥ TEPMOJUHAMUKH;
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7.

8.

9.

10.
11.
12.
13.

14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

SIBJICHHUAM,

KOMIUIEKT JUIsl  JIaDOpaTOpHOro MPAaKTHKymMa MO  3JIEKTPUYECTBY
(c rereparopom);
KOMIUIEKT JUIsl M3Yy4YEeHHs BO300HOBISIEMBIX HCTOYHUKOB 3SHEPIUU
(comHe4HOW, BETPOBOW SHEPruM, OWO-, MEXAHUYECKOM U TEPMOIIEKTPUUECKOU
HSHEPreTUKH );

amIepmeTp JabopaTOpHBIii;
BOJIbTMETP J1a00PATOPHBIN;
KOJIOPUMETP € HAOOPOM KaJIOpUMETPUUYECKUX TEI;
TEPMOMETP J1a00PATOPHBIN;

KOMIIJICKT JJIA HU3YyUYCHUS OCHOB MCXaHHKU, ITHEBMATHUKHU
1 BO30OHOB/IIEMBIX HCTOYHHKOB 9HECPIruu,

OGapoMeTp-aHepOuI;

OJIOK MUTaHUS PETYIUPYEMBIi;

BeO-KaMepa Ha TIOJIBHYKHOM IIITaTHUBE;

BUJICOKaMepa JiIs paOdO0ThI C ONITUYECKUMH ITPUOOPaAMU;
reHepaTop 3ByKOBOM;

TUTpOMeTp (TICUXPOMETD);

rpy3 HaOOpPHBIN;

JTUHAMOMETP JEMOHCTPAIIMOHHBIH;

KOMIUICKT TIOCY/IbI IEMOHCTPAIIMOHHOMN C TIPHHAIJIC)KHOCTSIMH;
MaHOMETP KUIKOCTHOU JIEMOHCTPAIIMOHHBIN;

METp AEMOHCTPAIMOHHBIH;

MHUKPOCKOIT IEMOHCTPAIIMOHHBIN;

HACOC BaKyyMHBIH KOMOBCKOTO;

CTOJIUK TIOTbEMHBIH;

IITAaTUB JIEMOHCTPAIIMOHHBIN (PU3UUECKUN;
ANEKTPOTUINTKA;

Ha0Op IEMOHCTPAIIMOHHBIN TT0 MEXaHUYECKUM SBIICHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIN 110 JUHAMHUKE BpallaTeIbHOTO JBUKCHHUS
Ha0Op IEMOHCTPAIIMOHHBIN TT0 MEXaHUYECKUM KOJIeOaHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHUIA;

BEJICPKO apXxuMeia;

MasTHHUK MaKCBeJLIa;

Ha0Op TeJl paBHOTO 00bEMa;

HaOOp TeJl paBHOU MacChI;

puOOop JJIs1 AEMOHCTPAIMU aTMOCHEPHOTO JTaBIICHUS;
pu3Ma, HAKJIOHSIOMIASICS C OTBECOM;

phIYar J1eMOHCTPAIMOHHBIN;

COCY/bI COOOIIAIOIITUECS;

CTAaKaH OTJIMBHOM JIEMOHCTPAIlMOHHBIM;

TpyOKa HBIOTOHA;

Imap macKajs;

HAa0Op JEMOHCTPAIIMOHHBIA IO MOJEKYJISpHOU (U3UKE ¥ TEIMIOBBIM
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46.
47.
48.
49.
50.
o1,
52,
53.
54,
55,

HaOOp IEMOHCTPAIIMOHHBIN MO Ta30BbIM 3aKOHAM;

Ha0Op KaMUJUISIPOB;

TpyOKa AJisi AEMOHCTPAllMU KOHBEKIIUHU B KUIKOCTH;

[WIMHPHI CBUHIIOBBIE CO CTPYTOM;

IIap C KOJBIIOM;

BBICOKOBOJIBTHBIM HCTOYHUK;

reHeparop BaH-Je-Tpaada;

TO3UMETD;

KaMepTOHBI HA PE30HAHCHBIX SIIHKAX;

KOMIUIEKT MPUOOPOB M MPHHAICKHOCTEH IS IEMOHCTPAIIMA CBOMCTB

QJICKTPOMArHUTHBLIX BOJIH,

56.

KOMIIJICKT HpI/I60pOB JJIA N3yUCHUA MMPUHIHUIIOB paauonpueMa

U paguoneperayi;

S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILJIEKT MPOBOJIOB;
MarHuT JyrooOpa3HbIi;

MarHuT MOJIOCOBOM JIEMOHCTPAIIMOHHBIN;

MaIliuHa 3J1eKTpoopHasi;

MasITHUK 3JIEKTPOCTATUYCCKHM;

Ha0Op MO M3YUYEHUIO MAarHUTHOTO MOJIS 3EMJIH;

HA0Op IEMOHCTPAIIMOHHBIN TT0 MArHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;
Ha0Op JIEMOHCTPAIIMOHHBIN 110 TIOJIYTIPOBOTHUKAM;

HAOOp AEMOHCTPAIMOHHBIN MO MOCTOSTHHOMY TOKY;

HA0Op AEMOHCTPAIMOHHBIN MO SJIEKTPUYECKOMY TOKY B BaKyyME;
HAOOp AEMOHCTPAIMOHHBIN IO AJIEKTPOIUHAMUKE;

HAOOp AJI IEMOHCTPALIUA MarHUTHBIX TOJIEH;

HAOOp AJI1 IEMOHCTPALIUHU AJNEKTPUUECKHUX TOJIEH;
TpaHchopMaTop yueOHBIH;

najgoyka CTEKJISIHHAS;

aJo4yKa Y00HUTOBAS;

puoOop JICHIIA;

CTPEJIKM MarHUTHBIE Ha IITATUBAX;

CYJITaH 3JIEKTPOCTATUUECKU;

HITATUBBI U30JUPYIOLINE;

AIEKTPOMArHUT Pa300PHBIN;

Ha0Op JEMOHCTPAIIMOHHBIN IO TEOMETPUUECKON ONITHKE;

HaOOp JEMOHCTPAIIMOHHBIN TIO BOTHOBOU OITHKE;

CIIEKTPOCKOM ABYXTPYOHBIIA;

HA0Op CIEKTPAITBHBIX TPYOOK C HCTOYHHUKOM TTUTAHMUS;

yCTaHOBKA JJIs u3yueHus Gporodddekra;

Ha0Op IEMOHCTPAIIMOHHBIN 10 TTOCTOSIHHOM TIIaHKa,

KOMIUIEKT HATJISAIHBIX MTOCOOMIA JIJIs1 TOCTOSIHHOTO MCITOJIb30BAHUS;
KOMILIEKT HOPTPETOB JIsl 0hOpMIICHUSI KaOWHETA;

KOMITJIEKT JEMOHCTPAITMOHHBIX YI€OHBIX TAOJIHII.
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[IpumepHbIil MepeyeHb TEMOHCTPALMOHHOTO U JIA0OpaTOPHOIro 000pyA0BaHUS
HOCHUT PEKOMEHIATEeIbHBIA XapaKTep.

[Ipu Hamuuumum HeoOXogMMOro OOOpYNOBaHUS 3aHATUSA 1O  (PU3UKE
B HEKOTOPBIX CIlydasx MOTYT MPOBOAHWTHCS B HMMEIOIIUXCS B 00pa30BaTeIbHOU
OpraHu3aliyd MacTEPCKUX WM JJa0OpaTOPHUsIX.

3.2 UndopmannonHoe odbecrieueHne 00ydeHust

Ilepeyens ucnoJb3yeMbIX Yy4YeOHbIX u3AaHuii, HHTepHeT-pecypcos,

JAONOJIHUTEJIbHOM JIUTEPATYpPhI
OcCHOBHBIC HCTOYHHUKH:

1. Mskues, I'. . ®usuka: 10-ii knacc: 6a30BbIi U YIIIyOJIEHHBINH YPOBHHU : YUEOHHUK
/ T. 4. Msakumes, b. b. byxosues, H. H. Corckuit ; moxg pemakumeit H. A.
[MappenTtreBoit. — 10-e uza., crep. — Mocksa : IlIpocsemenue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkcr : snexktpoHHBIN // JlaHb : 37EKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/335051

2. Mskumes, I'. 5. ®usuka: 11-if knacc: 6a30BbIi U yriayOaEHHBIA YPOBHH : yUeOHUK
/ T. 4. Mskumes, b. b. byxosues, B. M. Uapyrun ; mon penakmueit H. A.
[MappenTtreBoit. — 11-e uza., crep. — Mocksa : Ilpocsemienue, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — Texkcr : anexkTpoHHBIN // JlaHb : 3JEKTPOHHO-
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oOpa3oBaHus : yueOHoe nocobue mais crno / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — TekcT : aneKTpoHHBIH // JIaHb : ANEKTPOHHO-OUOIMOTEUHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/403874 . — Pexwum gocTyma: JJisi aBTOPH3.
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3. KM-mkouna. - Pexxum gocryma: http://www.km-school.ru/ ;

4. OtkpeiTas ¢usmka. - Pexum gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

[Tnatpopma SAKnace - Pexxum mocrymna: http://www. yaklass.ru;

Poccuiickas anexTponHas mkona - Pexxum gocryna: http://www.resh.edu.ru/;
®dwusuka.ir. - Pexxum nocryna: http://www.fizika.ru;

®UIIN (BIIP 11 knacc) - Pexxum poctyna: http://www.fipi.ru /;

DNeKTpOHHBIN yueOHUK - Pexxum noctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJIMHBbI

Kontposib M omeHka pe3yJbTaTOB OCBOEHHs 001I€00pa3oBaTEIbHOM
JOUCIMIINHBI PACKPBIBAIOTCS Yepe3 JUCIHUILTUHAPHBIC Pe3yIbTaThl, HAPaBJICHHBIC Ha
dbopmupoBaHue o0mUX U NPO(ECCHOHAIBHBIX KOMIETEHIIMM MO0 pasjaesiam

Y TeMaM COJIepKaHus Y4eOHOT0 MaTepuara.

Ko n HaumenoBanue
(hOpMHUPYEMBIX KOMIIETCHITHHA

Paszgen/Tema

THI OIleHOYHEIX
MEpOIPUITUI

OK 01. Berbupats crioco0sbl
pelieHus 3a1a4
npodeccCHOHAEHOM IeATETFHOCTH
MPUMEHUTEIIBHO K Pa3InYHbIM
KOHTEKCTaM

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

Paszgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3
Paszmen 8 Tema 8.1
ITo/c?

CTHBIH OIPOC;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA TIONCKA,
aHaJIN3a U WHTEPIIPETAIIHN
nHpopmanuu
M WH()OPMANMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 337124
PO eCCHOHATBHON JIEATETLHOCTH

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

Pasmen 4. Temsr 4.1.,4.2.,4.3

Paznen 5. Temsr 5.1., 5.2., 5.3.

Pazgen 6. Tema 6.1
Paznen 7. Temsr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c

(pOHTaJIBHBIN OIPOC;
KOHTpOJIbHAs paboTa;
HaOJIFOIEHHE 3a

BBITIOJIHCHUEM
maGopaTOpHBIX padoT;

OK 03. ImanupoBaTh
Y pean30BbIBATH COOCTBEHHOE
npo¢eCCHOHAIEHOE
U JTMYHOCTHOE pa3BUTHE,
MpeANPUHUMATENBCKYIO
JeSITeNIbHOCTD
B npodeccuoHanbHOM chepe,
WCIOJIb30BaTh 3HAHUSA
10 IPABOBOM M (PTHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUAX

Pasngen 1. Tema 1.1

Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3
Pa3nen 8 Tema 8.1
ITo/c

MpaKTUYECKUE PabOThI
(peureHue
Ka4eCTBEHHBIX

1 pacUeTHBIX 3a7a4);
TECTHPOBAHUE;

[pelIeHne Kelc-3a1a4;

BBITIOJTHCHHUEC

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATh M Pa0OTATh
B KOJJICKTHBE U KOMaHJIC

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

Pazgen 4. Temr1 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paszgen 6 Tema 6.1
Pazgen 7. Temw1 7.1, 7.2, 7.3
ITo/c

MPaKTUYCCKUX 3aIaHHUH
po¢eCCHOHATbLHON
HaIpPaBJICHHOCTH;

BBINIOJIHEHUE 3a/laHUH
[IPOMEXYTOYHOM
aTTeCTalluU

OK 05. Ocy1iecTBiATh yCTHYIO
U IUCbMEHHYIO KOMMYHHUKAIMIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢ yueTom
0CcOOEHHOCTEH COLMaNbHOTO
U KyJIbTYPHOTO KOHTEKCTa

Paszgen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2, 3.3.
Pazgen 4. Temn1r 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 6. Tema 6.1

Pazgen 7. Temw1 7.1, 7.2, 7.3

Paszgen 8 Tema 8.1

8 [IpoheccnoHanbHO OPUEHTHPOBAHHOE COJIEPIKAHKE (COIEPIKAHME TPHKIAIHOTO MOJLYJIsN).
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ITo/c

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKPYXKAIOUIEH cpebl,
pecypcocOepexeHUI0, IPUMEHSTh

3HaHUS 00 U3MEHEHHUH KIIMMaTa,
MPUHIIUIIBI OEPEXKITUBOTO
MIPOU3BOICTBA, () (HEKTUBHO
JEHUCTBOBATH B UPE3BbIYANHBIX
CUTYyaIHsIX

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

Paznen 4. Temr1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pa3nen 8 Tema 8.1
ITo/c

IIK...
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