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1. OBIIASI XAPAKTEPUCTUKA PABOYEM TPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O ITIPEJJMETA

1.1. Mecro npeamera B CTPYKType odpa3zoBarebHOi nporpammsl CIIO:

Oo6meo6pazoBatenbHbiii peamer OJ[.11 dusuka sBiseTcs 0053aTEIbHONM YacThIO
0011e00pa30BaTeIbHOTO IUKJIa 00pa3oBaTeNbHON nporpammsl B cootBercTBUn ¢ @I'OC CIIO
o 09.02.11 Pa3paboTka u ynpapiieHHe MPOrpaMMHBIM 00CCTICUCHHEM.

1.2. lenu u n1aHUpyeMble pe3yJbTaThl OCBOEHHS MpeaMeTa:

1.2.1 Hean AUCUMIJIMHBI:

Copneprxanue mporpamMMbl 0011e00pa3zoBaTeabHOro npeamera Gu3rka HapaBIeHO HA

JOCTHKEHHUE CICAYIOUINX LEIei:

J dbopMUpOBaHHE MHTEpPECAa U CTPEMIICHHS OOydaromuXxcs K HAyYHOMY H3yYCHHIO
MPUPOJIbI, PA3BUTHE UX MUHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BuTHe MpeACTaBICHUI 0 Hay4HOM METO/Ie MO3HAHUS
1 (OPMHUPOBAHUE UCCIICIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

o dbopMupOBaHHEe HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa H3y4eHUs OCHOB
CTPOCHHS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

. dbopMupoBaHUEe YMEHUN OOBSACHSATH SIBICHHUS C HCIIOIB30BaHUEM (DU3UYECKUX
3HAHUUW ¥ HAYYHBIX JIOKA3aTENIbCTB;

o dbopMupoBaHUe TpEACTaBIEHUH O pond GU3MKH JUIS  Pa3BUTHS  IPYTHX

€CTECTBEHHbIX HaYK, TEXHUKH U TEXHOJIOTHH.

JoctuxeHnne 3TUX  Iesied  00ecreyuBaeTCsl  pelIeHUuEM  CIEAYIOIMMX 33134
B IIpoliecce U3yUYeHHUs Kypca (PU3HKH Ha ypOBHE CPEIHEro o0Iero oopa3oBaHms:

. npuoOpeTeHne CUCTeMBbl 3HaHUK 00 O0muX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHAX, BKIIIOUYAs] MEXAaHHUKY, MOJIEKYJSIpHYIO (PHU3HKY, 2TIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

J dbopMupoBanue YMEHHH MIPUMEHSITh TEOPETUYECKHE 3HAHUA
JUIsL OOBSICHEHUSI (PU3NYECKUX SBJICHUH B MPHUPOJE U Ul MPUHATHS NPAKTUUECKUX PELICHUH B
MIOBCEIHEBHOM JKN3HY;

J OCBOEHHUE CMOCOO0B PELICHHsS Pa3IUYHbIX 33Ja4 C SBHO 33JaHHON (Qu3nuecKon
MOJIENIBIO, 3ajJlad, I0JIpa3yMEBalOIIUX CaMOCTOSATENIbHOE CcO37aHue (DU3MYECKOH MOJIEeNH,
COOTBETCTBYIOLIEH YCITOBHIM 3a/1a4H;

L4 ITOHUMAaHHeC (I)I/I3I/I‘{eCKI/IX OCHOB U IIPpUHIOUIIOB JIENCTBUS TEXHUUECKUX YCTpOﬁCTB
" TCXHOJIOTHUYCCKUX MTPOUCCCOB, UX BJIUAHUA Ha OKPYKAIOMIYIO CPELY,
L4 OBJIaICHUC METOJaMHU CaMOCTOATCIBPHOI'O ITaHUPOBAHUA

U TIpoBeleHUs (U3NYECKUX OHKCHEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu uHGopManuy,
OIpeEIIEHUs JOCTOBEPHOCTH MTOJIyUEHHOTO PE3YJIbTATA;
J CO3/IaHME YCJOBMM JUId DPAa3BUTHUS YMEHHIl IPOEKTHO-UCCIIEN0BATEIbCKOM,

TBOPYECKOM EATEIBHOCTH.

1.2.2 Ilnanupyemble pe3yJbTaThbl OCBOEHHMs 001€00pPa30BaTEeILHOIO IpeAMeTa B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
O6umme komnerenuuu (nanee — OK) u nmpodeccuonansubie komnereHuuu (aaiee — [1K) ®I'OC
CIIO B cooTHeceHUM C JTUYHOCTHBIMH, METANpPEeIMETHBIMH M TPEIMETHBIMU pe3yJibTaTaMu
oOydeHus 6a30Boro YPOBHS (mamee — I1P6)
dI'OC COO npencraBieHbl B TAOIUIIE:



Kox n HaumeHnoBanue
¢opmMupyeMbIX KOMIIETEH U

IlnanupyemMble pe3y/JbTaThl 0CBOEHHS IPOrPAMMBI N0 JMCIUIJIHHE

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats cioco0bl penieHus
3a7a4 mpogecCuoHaTBLHON
NeSTeIbHOCTH TPUMEHHUTEIHHO

K Pa3JIMYHBIM KOHTEKCTaM

JIM4HOCTHBIE pe3yJIbTaThI JIOJDKHBI
OTpaXaTb B 4aCTU TPYAOBOI'O BOCIIUTAHUA:
-  TOTOBHOCTh K TPYAYy, OCO3HAHHUE
[IEHHOCTH MacTEepPCTBa, TPYI0JIt00ue;

- TOTOBHOCTh K AQKTHBHOW [IESITEIbHOCTH

TEXHOJIOTHYECKOM u COIIMAJIbHOM
HaIpaBJICHHOCTH, CITIOCOOHOCTD
VHUIMUPOBATb, IUIAHUPOBATh u
CaMOCTOSITEILHO BBIIIOJIHATH TaKyo
JeATeIIbHOCTD,

- HHTEepeC K pa3au4HbIM  cdepam

poeCCHOHAIBHON e TEIHHOCTH,

-  TOTOBHOCTH M  CIOCOOHOCTh K
0o0pa3oBaHUI0O M C€aMOOOpa3OBaHHIO Ha
NPOTSDKEHUH BCEH JKU3HHU.
MerarnpenMeTHble  pe3yIbTaThl
OTpaKaTh:

OBnajeHne yHUBEPCATBHBIMH y4eOHBIMU
MO3HABATEJIbHBIMU ACHCTBUSIMMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:
CaMOCTOSITENILHO dbopmynupoBaTh u
aKTyaJIu3UpoBaTh npo0diemy,
paccMaTpuBaTh ee BCECTOPOHHE;
YCTAaHABJIMBATh CYIIECTBEHHBIH TpPU3HAK
WIn OCHOBaHUS IS CpaBHEHMS,
KJaccuukanum u 00001IeHUS;
OTIpeNieNATh LIEIH JAEATEIbHOCTH, 33]aBaTh
napamMeTpsl U KPUTEPHH HMX JIOCTHIKCHUS;

JOJIDKHBI

I[IP6  1.ChopMHpOBaHHOCTH  MPEACTABICHUH O  POJH
u Mecte (PU3MKM M acTpOHOMHUU B COBPEMEHHON HaydyHOU
KapTHHE MHpa, O cHcTeMooOpa3ywlled poiu (U3NKUH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJe€ POCCUUCKHUX
U 3apyOEKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKU; TOHUMaHHE
(u3nueckoil CyIIHOCTH HAOMIOJAEMbIX SIBJICHHM MHKPOMUDA,
MakpoMMpa M MeramMMpa; HNOHMMAaHHME pOJU aCTPOHOMHUU B
MPAKTHYECKOHN JeATeIbHOCTH YeIOBEKa U JajbHEHIlIeM HayqHO-
TEXHUYECKOM pa3BUTUH, poau ¢uzuku
B (OpMUpPOBaHUU KpPyro3zopa u (yHKIIMOHATHHONW IPaMOTHOCTH
YeJioBeKa JJIsl PEellIeHUs] IPAaKTUUECKUX 3ajay;

ITP6 2.CchopMuUpOBaHHOCTH YMEHHI pacro3HaBaTh (pU3HMUECKHe
SIBJICHUST (TIPOIIECChI) U OOBSICHATH UX HA OCHOBE H3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHHE, CBOOOHOE MaJICHUE TEJI, ABHKEHUE 110 OKPYKHOCTH,
WHEpLIMs, B3aUMOJICHCTBUE Tel, KojeOaTelnbHOe JBUKCHHE,
pe30HaHC, BOJHOBOE JBIKEHHE; auddy3us, OpOYHOBCKOE
JBUKECHHUE, CTPOCHHUE JKUIKOCTEW M TBEPABIX TEJ, U3MEHEHHE
o0bemMa Ten TNpU HarpeBaHuu (OXJIAXKAECHHUH), TEIJIOBOE
paBHOBECHE, HCIIapEeHHUE, KOHJCHCalus, IJIaBJICHUE,
KpUCTaJlJIN3alus, KUIIEHUEe, BIAXKHOCTh BO3AyXa, CBA3b CpeAHEH
KMHETUYECKOW DHEPrMM TEIUIOBOIO JABW)KEHHS MOJIEKYN C
aOCOIOTHOM TeMIlepaTypol, MOBBIIIEHHE JABJICHUS Ta3a Mpu
€r0 HarpeBaHMM B  3aKPBITOM  COCYJE, CBA3b  MEKIY
rapaMeTpamMHl COCTOSHUSI Ta3a B M30IpPOIEccax; ANIEKTpU3aLUs
TE€N, B3aMMOJEICTBHE 3apsA]0B, HarpeBaHHWE IPOBOJHMKA C
TOKOM,  B3aUMOJICHCTBHE  MAarHUTOB,  3JEKTPOMAarHUTHAs

BBISIBIIATD 3aKOHOMEPHOCTHU U | UHAYKLMS, IEUCTBUE MAarHUTHOIO I10JI1 HA IPOBOJHUK C TOKOM
IIPOTUBOPEYUS B paccMaTpUBaeMBbIX | U IBHXKYLIUICS 3apsl, SJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI,
ABJICHUSIX; BHOCUTBKOPPEKTUBBI B | IPSMOJIMHENHOE  pPACIPOCTPAHEHHME  CBETA,  OTPAKEHHE,




NEeSITEIbHOCTh, OIICHUBATh COOTBETCTBUE
pe3yJbTaTOB IENSM, OLEHHBATH PHCKH
MOCNEACTBUM  JEATEIbHOCTH; pa3BUBATh
KpC€aTUBHOC MBINUJICHUC TIpU PCIICHHUU
YKU3HEHHBIX ITpo0IieM;

0)0a30BbI€ HCCIEAOBATEILCKUE JCHCTBUS:
- BJIQJIETh HaBbIKaMU y4eOHO-
UCCIIEI0BATEIIbCKON u IIPOEKTHOMI
NESTEIIbHOCTH, HaBBbIKAMU  pa3pelieHust
npo0Jem;

- BBUBISITh  MPUYMHHO-CJIEICTBEHHBIC
CBS3M M aKTyaJIu3UpoBaTh  3ajady,
BBIIBUTAaTh  TUIOTE3y €€  pelIeHus,
HaxXOJUTh apryMmMeHTHI OJid AOKa3aTCJIbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapamMeTpsl
U KPUTEPUH PELICHU,

- QHAJIM3UPOBATh IIOJYYECHHbIE B XOJE
peleHns 3a1a4i pe3yabTaThl, KPUTUIECKU

OILICHUBATD ux JIOCTOBEPHOCT,
MIPOTHO3UPOBATh HW3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- yMeTh  TMEpPEeHOCUTh  3HAHUA B

MO3HABATENIbHYI0 U TMPAKTHYECKYIO YacTH
KUBHEACATCIIBHOCTH,

- YMETh WHTErPUPOBATH 3HAHUS U3 Pa3HBIX
MpPEeAMETHBIX 00J1acTel;

- BbIABHUI'aTb HOBBIC HJCHU, npezmaraTL
OpUTHHAIILHBIE MTOIXO0/IbI U PEIICHUS;

- HpOfIBJ’IHTB CHOCO6HOCTI) nux
HCIOIL30BAaHUA B IIO3HABATENLHOH U
COLMAIIBHOM MPAKTUKE;

-TIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTBH K
CaMOCTOSITEILHOMY  TIOHMCKY  METOJIOB

npenomiicHne, UHTepdepeHiys, AUPPAKIUs W HOJISIPH3ALUSI
CBeTa, Tucrepceus cBera; hoTodnekTpuueckuid 3dheKT, CBeToBoe

NaBJieHWEe, BO3HUKHOBEHHE JIMHEHMYATOro CIIEKTpa aroma
BOJIOpO/ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paIMOaKTUBHOCTb;
[IP6 3. BimameHue OCHOBOIOJATAIOIMIMMH  (PU3UUYESCKHUMHU

MNOHATUAMU W BCJIIMYMHAMH, XAPAKTCPHU3YIOIIUMU CI)I/ISI/I‘-IGCKI/IG
nporecchl  (CBSA3aHHBIMH C  MEXaHWYECKHM  JIBHDKCHHEM,
BSaHMOHeﬁCTBHeM TCII, MCEXaHNUYCCKUMHN KOJIe6aHI/I$IMI/I nu
BOJIHAMH;  aTOMHO-MOJICKYJISIPHBIM ~ CTPOCHHEM  BEIIECTBA,
TCIIJIOBBIMHU nmpouneccaMu, SJICKTPUYCCKUM nu MAardiuTHbBIM
MOJIIMH,  JJICKTPUYECKUM  TOKOM,  DJIGKTPOMarHUTHBIMH
KOJIC6aHI/I$IMI/I nu BOJIHAMU,; OIITUYCCKUMHU SIBJICHUSAMMU,
KBaHTOBBIMH SIBJICHUSIMH, CTPOSHHEM aToMa M aTOMHOIO sJIpa,
PaIMOAKTUBHOCTHIO); BIIaJICHHC OCHOBOITOJIArAlOIIIUMH
ACTPOHOMHUYECKUMH MTOHSTHSIMH, ITO3BOJISIOIIUMU
XapakTepU30BaTh IMPOLIECChI, MPOUCXOMAAIINE Ha 3Be3daX, B
3BE3/IHBIX CHCTEMax, B MEKTAIAKTHYCCKON cpele; JBHKCHHUE
HeOECHEBIX TeJI, SBOJIIOLHUIO 3Be3 U BeeneHHoii;

[1P6 4.Bnanenue 3aKOHOMEPHOCTSIMH, 3aKOHaMU
U TeopusMu (3akoH BceMupHoro Tsarotenus, I, 11 u Il 3axonsI
HproToHa, 3aK0H COXpaHEHHS MEXAHWYECKOW HSHEPIruH, 3aKOH
COXpaHEHHUs MUMIMYJIbCa, NPUHIUI CYNEPIO3UIIMN CUII, TIPUHLIUII
PaBHOIIPaBHOCTH WHEPLHATbHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOEHHS  BEIECTBA,
ra3oBbl€ 3aKOHBI, IE€PBBIM 3aKOH TEPMOJAMHAMHKH, 3aKOH
COXpaHEHUs DJIEKTPUUYECKOTo 3apsiaa, 3akoH KynoHna, 3akon Oma
JUIsL ydacTKa uenu, 3akoH OMa Uil MOJMHOM 3IeKTPUYECKOM
uenu, 3akoH Jlxoyns - JleHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIWHU, 3aKOH COXPAaHEHUS SHEPIUU, 3aKOH MPSIMOJIMHENHOTO
paclpoCTpaHEHUs CBETAa, 3aKOH OTpPaXEHUs CBETa, 3aKOH
MPEJIOMJIEHUST CBETA; 3aKOH COXPAHEHUS JHEPrUH, 3aKOH
COXPAHEHUsS HMNYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUECKOIO




peIICHUA IMPAKTUYCCKUX 3aJa4,
IMPUMCHCHUIO PAa3IMYHBIX MCTOO0B
ITO3HAHUS,

- CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC
3a7a4yu B 00pa3oBaTEIbHOW ACATEIBHOCTH
U OKU3HEHHBIX CHUTYyalUsX; BBISBIATD
NPUYHHHO-CJICICTBEHHBIC CBSI3U W JUIA
JI0Ka3aTesIbcTBAa  CBOMX  YTBEPXKICHM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHU PEUICHUS

aKTyaJIM3UpoBaTh  3ajady,  BBIIBHUIaThb
TUIIOTE3Yy €€ PpCELICHHs,  HAXOAUTh
apryMEHTHI;

- QHAJIN3UPOBATh IIOJIyYEHHBIE B XOZE
peleHus 3a1a4n pe3yibTaThl, KPUTUYECKU
OLICHUBATh ux JIOCTOBEPHOCTB,
IIPOTHO3UPOBAaTh HW3MEHEHUE B  HOBBIX
YCIOBUSX;  JlaBaTb  OLEHKY  HOBBIM
CUTyallusIM, OLEHUBATh IPUOOPETEHHBIH
OIIBIT;

- pa3zpabaThIBaTh IJIaH PELIEHUS IPOOIEMBI
c y4eToM aHanus3a MMEIOIINXCS
MaTepHaIbHBIX nu HEMAaTepUaJIbHbIX
pecypcoB; CTaBUTh MpoOJIEMBl M 3a7auM,
JIOIYCKAIOIUE albTEPHATUBHBIE PELICHUS

3apsia, 3aKOH COXpaHEHHUs MAacCOBOTO 4yHMcia, MocTynarsl bopa,
3aKOH PaJMOaKTUBHOTO pacnaja); YBEpEHHOE HCIOJIb30BaHUE
3aKOHOB ¥ 3aKOHOMEPHOCTEH MpH aHaIn3e (PU3HUCCKUX SIBICHUI
U TIPOLIECCOB;

[IP6 6. Bramenue OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHMS,
WCIOJIb3YEeMBbIMH B (DU3UKE: MPOBOIUTH MPSIMBIE U KOCBEHHBIC
U3MEepeHHsl (U3MYECKUX BEIWYWH, BBIOMpas ONTUMAaJIbHBINA
Crocod HM3MEPEeHUs U HCIOJIb3Yys W3BECTHBIE METOJbI OIECHKU

HNOTPEIIHOCTEH  M3MEPEHMM,  IPOBOAMUTH  MCCIEAOBAHHE
3aBUCUMOCTEHN ¢buznyeckux BEJINYUH
C  UCHOJb30BaHUEM  NPSAMBIX  U3MEpPEHUH,  OOBSICHSITH

MOJIYYCHHBIE PE3YNbTaThl, HUCIHOJIB3Ys (PU3MUECKHE TEOPHH,
3aKOHBI W TIOHATHS, W JIeJaTh BBIBOJBI; COOJIIOJATh IpaBUiIa
0€e30MmacHoOro Tpyaa
Opu TPOBEIEHWU UCCIEAOBAaHUW B  pamMKax y4eOHOTO
SKCIEPUMEHTa M y4eOHO-HCCIICIOBATEIHCKON JEATEIbHOCTH C
UCIIONIb30BaHUEM LHU(PPOBBIX H3MEPUTEIBHBIX YCTPOMCTB U
71a60paTOPHOTO 000pyI0BaHuUs; c(hOpMUPOBAHHOCTH
MpEJICTABICHU

0 METOJIaX MOJYyYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHWM;

ITP6 7. ChopMupOBaHHOCTh YMEHHUS PELIaTh pacueTHBIC 3a7aun
C SIBHO 3aJaHHOM  (U3UYECKON  MOJEIbI0, HCIOJIB3YS
¢busnueckue 3aKOHEBI
¥ TPUHIMIBI, Ha OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBHIOMPATH
(bu3MUeCKyr0 MOJeNb, BBLACNATH (U3NYECKHUE BEIUYUHBI U
(dhopmynel, HEOOXOIUMBIE VISl €€ PEHICHUS, TPOBOIUTH PACUETHI
U OIIEHWBATh PEAJHHOCTH MOJYYCHHOTO 3HAYCHUS (PU3UUECKOM
BEIMUMHBI, pellaTh KAauyeCTBEHHBbIC 3a/layd, BBICTpauBas
JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOYKY PACCYXKICHUH C
OTOPOY Ha U3yUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PUZUYECKUE
SIBJICHUS

OK 02. Mcnonp30BaTh COBpEMEHHBIE
CPEICTBA IOMCKA, aHAJIN3a

JImgyHOCTHBIE PE3YIbTATHI JOJIXKHBI
OTpa’)XaTb B YaCTH NCHHOCTU HAYYHOT'O

[1PG 5. YMeHue y4yuThIBaTh TpaHUIlbl MPUMEHEHHS] W3YYEHHBIX
¢u3nYecKux MofeNei: MaTepualibHas TOYKa, WHEpLUUAIbHAsS




U MHTEpIpeTalui uHGopMarum

1 MH()OPMAITMOHHBIE TEXHOJIOTHU
JUIS BBITIOJTHEHHUS 33144
npodeccCHoHALHOM IeATEIBHOCTH

MO3HAHUS:
- c(hOpMHPOBAHHOCTL  MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOU
[IPaKTUKH, OCHOBAaHHOIO Ha JMaJore
KYJIBTYp, CIOCOOCTBYIOILETO OCO3HAHUIO
CBOEr0 M€CTa B MOJUKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHWE  A3BIKOBOM W
YUTATEIbCKOM KYJIBTYpbl KaK CpeIcTBa
B3aHMOI[efICTBHH MCKIAY JIFOAbMU u

IIO3HAHHA MHUPaA,
MeTaHpel[MeTHI)IG PE3YIbTAaThl  JOJI?KHBI
OTpaXaThb: OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU

y4eOHBIMU MM03HABATEIIbHBIMHU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

- BIIAJICTh HaBBIKAMH MOJTy4eHUS
uH(pOpPMAIlMM U3 HCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITENILHO  OCYIIECTBISTh
MOMCK, aHajgW3, CHCTEMaTH3alHui0 U

UHTEpHpeTalnio HH(POPMALUU Pa3IUIHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- cO37aBaTh TEKCTHl B  Pa3JIMYHBIX
dopmarax Cc  ydyeToM  Ha3HAYCHUS
uHpOpMaLlUM U 1LEJeBOH  ayIUTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MpEeJICTaBICHUS U BU3yalU3alluy;

- UCIOJIb30BATh cpeacTBa

WH()OPMAITMOHHBIX ¥ KOMMYHHKAITMOHHBIX
TEXHOJIOTMI B PEIIEHHMH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTaHW3allMOHHBIX
3aa4 ¢ coOmogeHueM — TpeOoBaHUM
OPTOHOMHUKH, TEXHUKH  OE30MacHOCTH,

CUCTeMa OTcueTa, WJealbHBIA Ta3; MOJEIU CTPOCHHUS Ta30B,
JKUAJIKOCTEN M TBEPABIX TEJ, TOYECHHBIM SJIEKTPUUECKUN 3apsif,
siepHasl MOJENb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO sjipa
IpU peuieHny (GU3NIECKUX 3a]a4;

[MP6 9. CdopMHupOBaHHOCT, COOCTBEHHOW TO3UIIMU  TIO
OTHOWICHHIO K (U3MYecKoil wuH(pOpMaAMU, TOIy4aeMOH W3
pa3HbIX HCTOYHUKOB, YMEHHH HCIONB30BaTh IHU(PPOBBIC
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIUN H
IpEJCTaBICHUs y4eOHOW M HAy4YHO-TIOMYJIAPHOM HMH(OpMALIUU;
pa3BUTHE YMEHUH  KPUTHYECKOTO  aHalW3a  IOJIydaeMon
uHdopmanuu




THUTHUECHBI, PECypcoCcOepexeHUs, MPaBOBBIX
u ITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIIQJICTHHABBIKAMH PACTIO3HABAHUS H
3alMThl MHPOPMALUU, WHPOPMAIMOHHON
0€30MaCHOCTH JIUYHOCTH

OK 03. [InmanupoBaTh

U peaJIn30BbIBATH COOCTBEHHOE
npodeCCuOHATBHOE

U JINYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITBCKYIO
JeSITeTbHOCTD

B npodeccuoHanbHOM chepe,
WCTIOJIb30BATh 3HAHMS TTOTIPABOBOM

¥ (MHAHCOBOM IPaMOTHOCTH

B Pa3JIMYHBIX )KU3HCHHBIX CUTYAIASIX

JIngHOCTHBIE pe3yJIbTaThI
OTpakaTh B 4acTH
HPABCTBEHHOT'O BOCIIUTAHUS:
- CIIOCOOHOCTH OIIEHMBATh CUTYaLUIO H

JIOJIKHBI
JyXOBHO-

IpUHUMATh OCO3HAHHbIE peLeHus,
OpPUEHTUPYSICh Ha MOpabHO-
HpPaBCTBEHHbIE HOPMBI

Y LICHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIAJ B MOCTPOCHUE
YCTOMUYHUBOTO OYAYIIETO;
MeranpenmMeTHsie  pe3yibTaThl  JOJDKHBI
oTpaxarb:OBJIaJlcHUE  YHUBEPCAJIbHBIMU
PETYISATUBHBIMU JCHCTBUSMHU:
a)caMOOpraHu3aIus:

- CaMOCTOSITENIEHO OCYILIECTBIIATh
IMMO3HABATCIbHYIO ACATCIbHOCTD, BBIABIATH
npoOaemMbl, CTaBUTh M (HOPMYIHPOBATH
coOCTBEHHBIE 3alaul B 00pa3oBaTeNbHOMI
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITEIBHO  COCTAaBIIATH  IUIAH
peleHus MpoOJIeMbl C Y4ETOM UMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH

U TIPENIOYTEHUH;

- J1aBaTb OLICHKYHOBBIM CUTYAIlUAM;
CHOCOOCTBOBATh (dbopMHpOBaHHUIO u
IIPOSIBIIEHUIO IIHPOKOMIPYAUIIMU B PA3HBIX
001acTAX 3HAHWM, MOCTOSHHO IOBBIIIATH

I[MP6 9. CdopMHUpPOBaHHOCT, COOCTBEHHOW TO3UIIMU  TIO
OTHOWICHHIO K (U3MYecKoil wuH(pOpMaMK, TOIy4aeMOH W3
pasHBIX HMCTOYHHKOB, YMEHHUH HCIIOJB30BaTh LU(PPOBBIC
TEXHOJIOTUH JISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU U
NpeCTaBICHUsT YYeOHOW M HAYYHO-TIONMYJISPHOW WH(POpPMAIINY;
pa3BUTHE YMEHUH KPUTHYECKOTO aHAIW3a  IOJy4aeMoOi
uHbopmauu




CBOM 00pa3oBaTeNbHBIH M KYJbTYPHBIN
YPOBEHB;

0)CaMOKOHTPOJIb:

UCIIONIb30BaTh MPUEMBI pedIeKcuu s
OLICHKH  CHUTyallud, BBIOOpa  BEPHOTO
pelIeHus;

- YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS

110 UX CHIKEHUIO

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh

u paborath

B KOJUICKTHBE U KOMaH/[IE

JInaHOCTHEIC pe3ynbTaTh JIOJIKHBI
OTpa)kaTb B YaCTH LEHHOCTH HAy4YHOI'O
IMO3HAHUS:
-OBJIaJIcBaHHUE
HCCIICIOBATEIbCKOM,

W COIMAJIbHOMN JIeSITEILHOCTH;
MeranpeameTHbie  pe3yJbTaThl  JOJKHBI
oTpaxaTb:OBlaIcCHUE  YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSMU:
0)coBMeCTHas ACATEIBHOCTD:
- IMOHUMATh it
MpEeUMYyILEeCTBAa KOMaH HOU
Y MHIUBUIyaJIbHOM paboThI;
- BpIOMpaTh TEMATHUKy M  METOJBI
COBMECTHBIX JCHCTBUU C y4e€TOM OOIIMX
MHTEPECOB U BO3MOXHOCTEH  KaXJI0ro
YJIcHa KOJIJICKTHBA;

- MIPUHUMATh (S 171 COBMECTHOM
JIeATECIIbHOCTH, OpraHU30BHIBATH
U KOODAMHUPOBATH JECUCTBUS 1O €€
JOCTHIKEHHUIO: COCTABJIATE IUIAH JIEHCTBUM,
pacupenensaTb poJid C Y4YeTOM MHEHHM
YYaCTHUKOB,  OOCYXJaThb  pe3yJbTaThl
COBMECTHOM paboTHhI;

HaBbIKAaMH y4eOHO-
MPOEKTHOM

HCIIOJIB30BaTh

[IP6 10. OsgBmagenue yMmeHussiMH paboTarb B  TpyIIe
C BBIITOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IIaHUPOBAThH
paboTy Trpymmbl, panuOHAIBHO PACIPEACTATH ICATEIbHOCTh B
HECTAaHJAPTHBIX CHUTYalMsiX, aJeKBaTHO OIICHUBATh BKJA[
Ka)XXJIOTO U3 YYAaCTHHKOB TPYIIIBI B PEHICHHE PaccMaTpUBacMOM
POOIEMBI




-OLICHUBAaTh KadyecTBO CBOETrO BKJIaJa U
KQKIOr0 YYaCTHHKA KOMAHIbI B OOt
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
-pejjiaratb HOBBIE MPOEKTHI, OLICHUBATH

uaeu c MO3ULUU HOBU3HBI,
OPUTMHAIbHOCTH, IIPaKTUYECKON
3HaYUMOCTH; KOOPJUHHUPOBATh
U BBIIOJNHATH pabOTy B  YCIOBHSX
pEalIbHOTO, BHUPTYaJIbHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBUS;
-OCYILECTBIISTh IIO3UTUBHOE
CTPaTEru4ecKoe IIOBEJICHUE
B Pa3jM4YHBIX CUTYyallUsAX, HPOSBIATH
TBOPYECTBO W  BOOOpakeHWe,  OBITh
VHULMAaTUBHBIM.

OBnanenue YHUBEpCAIbHBIMU

PEryJIsSTUBHBIMU JEHCTBUSAMHU:
I)IIPUHATHE ce0s U IPYTUX JHOCH:
- IPUHUMATh MOTHUBBI U aPTyMEHTBI APYTHX

IO  NpU  aHAIW3E€  PE3yJIbTATOB

JESITEIIBHOCTH
OK 05. OcymiecTBisTh yCTHYIO U JInunocTHBIE pe3yibTaThl nomxusl | [IP6 1. CdopmupoBaHHOCTE  NpEACTAaBIEHUH O  POIH
IIMCBMEHHYIO KOMMYHHUKAIUIO oTpa)kaTb B YacTH  3CTETMYECKOrO | U MecTe (PU3MKM M acTpOHOMHUU B COBPEMEHHOM HayyHOU
Ha TOCYJJapCTBEHHOM SI3bIKE BOCIUTAHMUSL: KapTUHE MHUpa, O cHUcTeMooOpa3ywomei ponn (QU3MKKH B
Poccuiickoit @enepanuu ¢ y4eToMm - JCTETUYECKOE OTHOLIEHUWE K MHpPY, | pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
0COOEHHOCTEN COLMAIBHOTO BKJIOYAsl D3CTETUKY ObITa, HAYYHOTO M | M  COBPEMEHHBIX TEXHOJOTHWH, O BKJIaJ€ POCCUHCKHUX

H KYJIbTYPHOT'O KOHTCKCTa

TEXHHUYECKOTO TBOPYECTBA, CIOPTa, TPyIa
1 OOIIECTBEHHBIX OTHOIICHHI;
B 00JaCTH MAaTPHUOTHYECKOTO BOCIUTAHHS

MMPOABJIATE:
-IICHHOCTHOC OTHOIIICHHUEC K
TOCYyaapCTBECHHBIM CHMBOJIaM,

HCTOPUYCCKOMY U IIPUPOAHOMY HACJICOUIO,

U 3apyOeXHbIX YyUEHBIX-(PU3UKOB B pa3BUTHE HAyKH; TOHUMaHNE
(¢u3nuecKoil CyIIHOCTH HaAOMIOJAeMbIX SIBICHUM MHMKPOMUDA,
MakpoMMpa M MEraMMpa; HNOHMMAaHHE pPOJU acTPOHOMHUHU B
MPaKTUYECKON JESITeTbHOCTH YeJoBeKa U JaJlbHEHIIIEeM Hay4yHO-
TEXHUUYECKOM pa3BUTHH, ponu ¢buzukn
B (OpMHUPOBAHUH KPyrozopa U (GyHKIHOHATHHOW TPaMOTHOCTH
YeJI0OBEKA JJIs PEIIEHUs] NPAKTUYECKUX 3a7a4
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naMsTHUKaM, TPaJAUIUsAM HapoaoB Poccun,
nocTkeHusM Poccun B Hayke, HCKYCCTRBE,
CIOpTE, TEXHOJIOTHUSAX U TPY/IE;
MeranpeaMeTHble  Pe3yJabTaThl  JOJKHBI
orpakaTh:OBlIaZIcHHE  YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSMH:
a)oOIieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCEX
chepax KHU3HU;

- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO
TOYKY 3peHMsI
C WICTIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. CoaeiicTBOBaTh COXpaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuI0, MPUMEHSITh
3HAHUS

00 M3MEHEHUU KIMMaTa, IPUHIUIIBI
Oepe’KITMBOTO MPOU3BO/ICTBA,

3¢ peKTUBHO AEHCTBOBATH

B UPE3BBIYANHBIX CHTYAIHIX

JImaHocTHBIE pe3yabTaThl JTOJIKHBI
OTpaXkaTb B  4YacTH  SKOJOTUYECKOIO
BOCIIUTAHMUS:

- cOPMHPOBAHHOCTH  JKOJOTHYECKOU
KYJIBTYDBI, MOHUMAaHHe BIUSTHUS

COLIMATIbHO-DKOHOMHMYECKUX IPOLECCOB Ha
COCTOSIHUE MPUPOJHOM U  COLMAIBHOM
Cpefibl, OCO3HaHME II100aIbHOIO XapaKkTepa
HKOJIOTHUECKUX MPobIIeMm;

- IUIAaHWPOBAaHME U  OCYIIECTBICHHE
JIEHCTBUN B OKPYXKAIOLIEH Cpeic Ha OCHOBE
3HaHUS 1EJNed yCTOMYMBOIO Pa3BUTHS
YeJI0BEUECTBA,

aKTUBHOE HEIIPUATHE NENCTBHM,
IIPUHOCSIIMX BpeJ OKPYXKAIOLIEH Cpesie

I1P6 8. CdhopMUpOBaHHOCTH YMEHHSI NPUMEHSTHh IOJY4YEHHBIE
3HaHUS Ui OOBSICHEHUS YCIOBHU TPOTEKaHUS (PHU3HMUECKUX
SIBJICHUN B npupose
U TUIst TPUHSATHS MPAKTUYECKUX pereHui
B IIOBCEHEBHON >KU3HU IJIs oOecreueHus: O€30MacHOCTH MpHU
oOpamieHUd ¢ OBITOBBIMH NPHOOpAaMH ¥ TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 3/10pOBbS U COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEIEHHS B OKPYKAIOIIEeH cpejie; TOHUMaHHe
HEOOXOIMMOCTH  NPUMEHEHUs  JOCTIDKEHUH  QU3UKU U
TEXHOJIOTHI

JUIsL PallMOHAIBHOTO MPUPOJIOTIONIE30BaHUS

[IK 2.5. OcymiecTBasTh
JOKYMEHTHPOBAHHE MTPOrPAMMHBIX
MOAYJIEN IPOrpaMMHOTO
o0ecreyeHusl.

BJIAJIETh HABBIKAMU:
- CO3/aHus
JIOKYMEHTAIUH 111 MOJTYJIEH;
- JIOKyMeHTupoBaHusi koja, APl u
uHTEp(PEcoB;

- paboThI CO crieluaTn3uPOBAHHBIM

TEXHUYECKOU

YMETh:
- OITMCHIBATH (GYHKIIMOHATLHOCTD MopyJen B
JIOKYMEHTAITNH;

- co3daBaTh JAWArpaMMbl JUIsl  WJUTIOCTpPAIlMM  pabOThI
MO/TyJIEH;

- nporpaMmmupoBaTb C€ MHCIIOJIL30BAHUEM KOMMCHTApUCB
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10 o
IPOrPaMMHOTO KOJIa

JIOKYMEHTHUPOBAHUIO

IUIS1 IOKYMEHTHPOBAHUS KOJIa;

- UCTOJIB30BaTh CIIEIUAbHBIE METKU/TETU JUISI OTMETKHU
Ba)KHBIX YaCTeH KOJa B JOKyMEHTAIHH;

- BECTH KYpHaJ W3MEHEHHH M (PUKCHPOBATH OOHOBJICHUS
POTPaMMHBIX MOJIYJICH;

- pa3duBaTh MOAYJIM HA JIOTUYECKHE OJOKHU M OMHUCHIBATH
KaXJIbIi OJIOK OT/IENbH;

- BKJIIOUaThb B JOKYMEHTAIMI0 OCOOCHHOCTH MOAYIEH,
TaKHe KaKk OrPAaHWYCHUS, YI3BHUMOCTH WM OITHMAJIbHBIC
HaCTPOWKHU;

- NPOBOAUTH PETYISPHOE OOHOBJICHHE JOKYMEHTAIMH TIPH
WM3MEHEHHH MOJyJIeH Win H00aBICHIHH HOBOTO (DYHKITMOHAIA.
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2.CTPYKTYPA U COAEP/) KAHUE OBHIEOBPA30OBATEJIBHOI'O IPEJIMETA

2.1 O6béMm npeaMeTa U BUABI y4eOHOI padoThl

Bua yueOHoii padboThl Oo0bem B
yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl JUCITHIJIMHBI 144

OcHoBHoOE coiepKkaHue 112

B T.Y.

TEOPETHYCCKHUE 3aHATHS 86

nabopaTOpPHBIE 3aHATUS 26

IIpodeccnonanbHO OpEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue

NMPUKJIATHOTO MOTYJIA) 32

IIpakTHYyecKue 3aHATHS

JAudpepeHnupoBaHHbIN 3a4eT 2




tena. Cuna. [lpunnun cynepmo3unuu cuia. Bropod 3akoH HproToHa mis MarepuaabHONM TOUYKH B
unepuuanbHoil cucreme orcueta (MCO). Tperuit 3akoH HproTOoHa 1711 MaTepHabHBIX TOYEK. 3aKOH
BceMUpHOTO Trotenus. Cuna Tsoxectu. [lepBas kocMuueckas ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenne. Buabl TpeHus (mokosi, ckonbxeHus, kadenus). Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUsS
CKOJIbXKEHUsSI M cujia TpeHus nokosi. Koadouinment tpenns. Cunia CONMpOTUBICHUS TIPH IBWKEHUU Telia B
KUAKOCTH uiM Taze. [locTymaTenbHOe W BpalaTelbHOE IBUKEHHE aOCOTIOTHO TBEpJOro Tena. MOMEHT
CHUJIBI OTHOCHUTENBHO oOcH BpamieHus. I[lmedo cumbl. YcmoBust paBHoBecusi TBepaoro Tema B HCO.
TexHU4yecKkne YyCTPOMCTBA M MNPAKTUYECKOE TMPUMEHEHHUE: TMOJUIUIHUKHN, JBUKEHHUE HCKYCCTBEHHBIX
CITYTHUKOB

HaumenoBanuep | Coaep:xanue y4eOHOro MmarepuaJia (0OCHOBHOe M PO(ecCHOHAIBLHO OPHEHTHPOBAaHHOE), J1abopaTopHble | O0bem | @opMupyembl
a3/1eJIOB M TeM U NPaKTH4YeCKHe 3aHATHS, PUKJIATHON MOXYJIb (IPU HAJTHYMH) 4acoB e
KOMIIETeHIIH U
1 2 3 4
Pa3nesnl.®@u3uka 1 MeTOAbI HAYYHOT0 O3HAHMSA 2
Tema 1.1 Coaep:xxanue yuedOHOIro MaTepHaJia 2 OKO3
Beenenue dusmka - Hayka 0 npupoje. HaydHble METOIbI MO3HAHUS OKPYKAKOMIEro Mupa. Pojb SKCIEpUMEHTa | OKO5
TEOpHUU B Ipoliecce MO3HAHUA IPUPOJIbl. DKCIIEpUMEHT B duznuke.MoaenupoBanrue GU3NYECKuX SBICHUHN U
nporeccoB. Hayunsle rumore3sl. @u3nveckue 3aKOHBl U TEOPHU. |'paHUIBI TPUMEHUMOCTH (PU3MYECKHX
3akoHOB. [Ipunuun coorsercTBus.Ponb u Mecto pusuku B popMUpOBaHUM COBPEMEHHON HAYUYHON KapTUHBI
MUDa, B IPAKTUUECKOHN AEATEIbHOCTH JIIOIEH
Pasznen2.MexaHnuka 26 OKO1
Tema2.1 Coaep:kanue y4eGHOro MaTepuaia 4 OKO02
Kunemarnka Mexanuueckoe ABMkeHHE. OTHOCUTEIBHOCTh MeXaHuuecKoro aBrmxeHus. Cucrema orcuera. TpaekTopusi. OK04
[lepemerieHne, cKOpocTh (CpelHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MaTepHallbHOM TOYKH, OKO5
WX TIPOEKITUU HA OCH CHUCTeMBbI KoopauHaT. Clio)kKeHHe MepeMeIleHU U CII0KeHUE ckopocTei. PaBHomepHoe OKO07
U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BIKeHHE. [ paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, 1K 2.5
IOyTH U MEPEeMEIIeHUs] MaTepUaibHON TOUKH OT BpemeHH. CBOOOIHOE majeHue. YCKOpPEeHHe CBOOOTHOTO
naneHus. KpuBonuueliHoe nBmxeHue. /[BUkeHne MarepruasbHON TOYKH 110 OKPYKHOCTH C TIOCTOSIHHOW IO
MOJIYJIIO CKOPOCTBIO. YTJOBasi CKOpPOCThb, JHHEHHass cKopocTh. Ilepwom wu yacrota oOparieHusl.
[TenTpocTpeMuTenbHOE yCKOpeHHe. TexHu4eckre ycTpoMcTBa M NMPAKTUYECKOE NPUMEHEHHUE: CIHIOMETD,
JIBUKEHHE CHApsI/I0B, IIENHbIE U peMEHHBIE NIepejaun
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
ITpakTrueckoe 3ansaTue Ne 1:
Pemenue 3a1a4 ¢ npodeccrnoHallbHON HANIPaBIEHHOCTBIO. 2
Tema2.2 Copaeprxanue y4eOHOIro MaTepuasa 4
JlnHamuKa IIpuauun orHocutensHocTy [Manunes. Ilepsbiii 3akoH HeroToHa. MHepuunansHbie cucremsl orcyera. Macca




IIpodeccnoHATIbLHO OPHEHTHPOBAHHOE COACPKAHME

[TpakTrueckoe 3ansaTue Ne 2:
Pemenue 3aay ¢ npodeccrnoHalbHON HANPaBICHHOCTBIO.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHast pabora 1. MccienoBanue ycioBHil paBHOBECHS TBEPIOTO TEJa, UMEIOLIETO OCh BPAILICHHS

Tema2.3
3aKOHBI
COXpaHEHUs B
MEXaHHUKE

Coaep:xanue yueOHOro MaTepuaJia

Mexanunueckas padora u MouHocTb. Kunernueckassneprus. IloreHnmanbHas sHeprus. 3aKOH COXpaHEHUs
MEXaHUYECKON DHEPIrUH.
PaboTacunsiTspkectuncunbrynpyroctu. I IpumenennesakonoBcoxpanenus. Mcnonb30BaHNE3aKOHOBMEXaHUKH
U100 bSICHEHU A IBIKEHUSTHEOCCHBIX TEIH UIAPa3BUTHS KOCMHYECKHUX UCCIIEIOBAHN, TPAHULBI
IPUMEHUMOCTH KJIacCH4YeCKON MexaHuku. MIMIyiabc MaTepuallbHOM TOUKH (Tela), CUCTEMbl MaTepHUaIbHbBIX
Touek. MMmysnbCc cuiabl M M3MEHEHHE MMITyNbca Tena. 3akoH coxpaHeHust umnyiabca B MCO. PeaktuBHOe
nBwkenue. Pabora cunbl. MomHocTh cwiibl. KuHeTnueckas sHeprusi MarepuaibHOM Touku. Teopema o0
W3MEHEHUU KHHETHYeCKoW »HHepruu. IlorenumansHas »sHeprusa. IloTeHnumanbHas 5SHEprus yHnpyro
nepopmMupoBaHHOW — nHpykuHbl.  [loTeHUuanbHas SHEprus Tena BOJU3UM  MOBEPXHOCTH  3€MIIM.
[ToreHunanbHble M HENMOTEHUMAJIbHBbIE CHIbL. CBS3b PaOOTHl HEMOTEHIHMAIbHBIX CHJI C HU3MEHEHHEM
MEXAHUYECKOM DHEPIUU CUCTEMBI Tell. 3aKOH COXPAHEHMsI MEXaHUYECKON PHEPruM. YIPYTHe U HEYIpYyrue
CTOJIKHOBEHUS

IIpodeccrnonaIbHO OPHEHTHPOBAHHOE COJAEPKAHME

ITpakTueckoe 3ansaTue Ne 3, Ne 4:
Pemenue 3a1ay ¢ npodeccrnoHallbHON HANIPaBIEHHOCTBIO.

JlabopaTopHble 3aHsATHS

JlaGopatopHas pabota 2. MccnenoBanue cBs3u pabOThI CUIIBI C N3MEHEHHEM MEXaHHUUECKOW SHEPTUH Teja
Ha IPUMEPE PACTHKEHUs PE3UHOBOTO JKI'yTa

Paznen3.MosekyiasipHasihpu3snkan TepMOAUHAMHUKA

24

Tema3.1
(OCHOBBIMOJIEKYJISI
[pHO-
KHHETHYECKOMTEO
puu

Conep:xxanue yueOHOro MaTepuaJa

OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOpUH M UX ONBITHOE 00OCHOBaHUE. bpoyHOBckoe
neuxkenue. uddysus. Xapakrep ABHKEHUS W B3aUMOACHCTBMSI YacTHIl BellecTBAa. Mojenu CTpoeHHUs
ra3oB, JKUJKOCTEH M TBEpIBIX TeJ M OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojened. Macca u
pasmepsl Mosekya. KonmudectBo BenjectBa. [locrosunas ABoraapo. TennoBoe paBHoBecue. Temmeparypa u
ee wu3mepenue. Illkana temneparyp Llenbcus. Mognens wuaeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEeOpuu HealbHOro ra3a. AOCOIIOTHas TeMIleparypa Kak Mepa cpenHei
KMHETUYECKOW HHEPruM TEIJIOBOrO ABM)KEHMs dvacTull rasa. lllkama temneparyp KeneBuHa. I'a3oBble
3aKOoHBI. YpaBHeHue MenpaeneeBa-Knaneiipona. 3akon Jlambrona. M3omporiecchl B HaCalbHOM Ta3e C
HOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe MpeacTaBiIeHHE M30MPOILIECCOB: M30TEpMa, M30X0pa,

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
IIK 2.5
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u3o0apa. TexHnueckue ycTpoiCcTBa U MPAaKTUUYECKOE TPUMEHEHHE: TEPMOMETp, OapoMeTp

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIePKAHUE

[IpakTrueckoe 3anstue Ne 5:

Pemenue 3a1a4 ¢ npodeccnoHanbHON HaPABICHHOCTHIO. 2
JlaboparopHble 3aHATHS 2
JlaGopaTtopnast pabora 3.M3y4eHneo1HOT0 U3 U30MPOLIECCOB

Tema 3.2 Coaep:xxanue yueOHOro MaTepHaJia 4

OcCHOBBITEPMOJIMH | BHuyTpenHsist sHeprus. Pabora u teruonepenada. KormuecTBo TEIIOThL. YpaBHEHHE TEIIIOBOTO OajaHca.

AMUKH IlepBoenauaiio TEPMOJIMHAMUKH. AnnabaTHBIA nporiecc.
Bropoenauanorepmonunamuku. Ternossiensuratenu. KI1ItemnoBoronsurarens. OxpaHanpupobl.
TepmoauHaMuyeckas cucTeMa. BHYTpeHHss 3Heprusi TEpMOJMHAMUYECKOH CHUCTEeMbI M CIOCOOBI ee
u3MeHeHus. KonuuectBo tenorsl U pabota. BHyTpeHHSs 3HEpIrus 0lHOATOMHOI0 MJeaIbHOTO ra3a. Buabl
TEIUIONEepelaun: TEeIUIONPOBOJHOCTb, KOHBEKLHUS, H3JIy4Y€HHE. YJelbHasi TeIJIOEMKOCTh BEIEeCTBA.
KonuuectBo TermioTsl mpu Tterwionepenade. Ilonsrue o6 agumabatHom mpouecce. IlepBwili  3akoH
TepMoauHaMMKH. [IpuMeHeHMe nepBOro 3akoHa TEpMOJMHAMUKM K uH3ompoueccam. ['paduueckas
UHTepIpeTanust paboTsl rasa. Bropoil 3akoH TepMoauHaMmuku. HeoOpaTuMOCTh mpoIiecCOB B IPUPOJIE.
TennoBble MamuHbl. [IpuHIMNBl AedcTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHus 3HEPrUUM B TEIUIOBBIX
mamuHax. Kosddumnuent monesnoro neiictBus TterioBod mammubl. Llukn Kapro u ero kosg¢umment
MOJIE3HOTO  JIEMCTBUS. DKOJOTMYECKHE MpoOIeMbl TEIUIO3HEPreTUKH. TeXHUYecKue YCTpoicTBa U
IPAKTHYECKOE IPUMEHEHUE: IBUraTe)lb BHYTPEHHEI 0 CTOpaHus, ObITOBON XOJOIUIBHUK, KOHTUIIMOHED
JlabopaTopHble 3aHATHS 2
JlabopaTtopHast pabota 4.113mMepenHue yaeabHON TEMII0EMKOCTH

Tema 3.3 Copnepxxanue y4eOHOro Mmarepuasa 4

/ATperaTHble [TapooOpa3oBanue u KoHAeHcauus. Vcmapenue um kuneHue. AOCOMIOTHAS M OTHOCUTENIbHAs BJIAKHOCTb

COCTOSIHUSIBEIECT | Bo3ayxa. HachlleHHbli map. Y jenpHas TerioTa napooopazoBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIICHUS OT

Bau (ha30BbIE nasieHus. TBepnoe teno. Kpucraminueckue u amopdHble Tena. AHH3OTPONMSI CBOMCTB KPHCTAJUIOB.

[EPEXOIbI Kunnkne xpucramiel. CoBpeMeHHble MaTepuansl. [lnaBieHne M KpucTaiuM3auus. Y AenpHas TEIIOTa
riassieHus. CyOnumanusi. Y paBHeHHE TEIJIOBOrO OaiaHca
IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME
[TpakTnueckoe 3anstue Ne 6:

Pemenue 3aa4 ¢ npodeccnoHaibHOI HalIPaBIEHHOCTBIO. 2
JlabopaTopHble 3aHsTHS
JlaGopatopHas pabota 5.0mnpeieneHneBIaXKHOCTUBO3TyXa

Pa3nend.diiekTpoguHaMuka 36
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TOK. TOKU B
Pa3IMYHBIX Cpeax|

Tema4.1 Conep:kanue y4eOHOT0 MaTepuaJia

DJIEKTPOCTATHKA | DJEeKTpU3alusl Tel. DISKTPUUSCKHid 3apsia. [IBa BuIa JEKTPHUUECKHUX 3apsioB. [IpOBOJIHUKY, AUDICKTPHKH
Y TIOJyIIPOBOJHUKHU. 3aKOH COXPaHEHMs dJIEKTPUUECKOTO0 3apsina. Bzaumonencrsue 3apsnos. 3akoH Kynona.
ToueuHblil AneKTpUYECKUH 3apal. DieKTpruueckoe nose. HanpsxeHHOCTh aneKkTpuueckoro noss. [IpuHnun
CYNEpIIO3ULMM 3JEKTPUYECKUX TNojeld. JIMHuMM HampsyKeHHOCTH 3neKkTpuuyeckoro mnosid. Pabora cuin
anekTpoctarnyeckoro mnois. Ilorennuan. PasHocts mnoreHuuanoB. IIpoBOAHMKM M JAMAIEKTPUKH B
JJNIEKTPOCTATHYECKOM  moje. JludiekTpuyeckass NPOHMIIAEMOCTb. JIEKTPOEMKOCTh. KonaeHcarop.
DJIEKTPOEMKOCTh IIOCKOr0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOr0 KOHJEHCATOpa
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COIEPKAHME
[IpakTuueckoe 3ansitue Ne 7:
Pemenue 3a1a4 ¢ npodeccnoHanbHON HAPABICHHOCTHIO.

Temad.2 Coaep:xanue yueOHOro MaTepHaJia

[locTOsTHHBIN ONEeKTpUYECKUM TOK. YCIOBHUS CYLIECTBOBAHMS 3JIEKTpUueckoro Toka. Mcrounuku Ttoka. Cuia Toka.

DIIEKTPUYECKUI [TocrosHubl ToK. Hanpsbkenue. 3akon Oma a1 ydacTKa Lenu. JIEKTPUYECKOE CONIPOTUBIICHHE. Y AEIIBHOE

conmpoTuBiIeHHe BemiecTBa. [locienoBaTenbHOe, MapanjieabHOE, CMEIIAHHOE COCIMHEHHE IIPOBOJHUKOB.
PaGora snextpuueckoro Toka. 3akoH  JDxoyns-Jlenma.  MOIIHOCTH — 3JEKTPUYECKOTO  TOKA.
DJEeKTpONBUKYIAsi CUIa W BHYTPEHHEE CONPOTHBIEHHWE HCTOYHMKA ToKa. 3akoH Oma A TOJHOMN
(3aMkHYyTOH) oasiekTpuueckoi wnenu. KopoTkoe 3amblkaHMe. OJIEKTPOHHAs MPOBOJUMOCTh TBEPIBIX
METaJUIOB.  3aBHUCHMOCTH  CONPOTHBIICGHWS  METAUIOB  OT  TemmepaTypbl.  CBepXIpOBOAMMOCTE.
OnexkTpudeckuif TOK B Bakyyme. CBoicTBa 35IeKTpOHHBIX MydkoB. [lomympoBoanuku. CoOcTBeHHass U
pUMeECHask MPOBOJUMOCTh TOIXYNPOBOAHUKOB. CBoiicTBa p-N-miepexoza. [lomynpoBoIHUKOBBIE TIPHOOPEI.
ONeKTpUYecKUii TOK B pacTBOpax M paciulaBaX d3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs JUCCOILUAIINS.
OnexTpoan3. DIeKTpUUecKkuil TOK B razax. CaMOCTOSITENbHBI U HECaMOCTOSTENbHBIN pa3psan. MomHus.
I1nazma

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUEC

[TpakTrueckoe 3anstue Ne 8:
Pemenue 3a1au ¢ npodeccuoHaNbHON HAPaBIECHHOCTHIO.

JlabopaTropHble 3aHATHUSI

JlaGopaTtopHnast pabota 6./13ydeHne cCMEIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaboparopHas pabota 7. I3mepeHue 1eKTpOIBIKYIIEH CHIIBI HICTOYHHKA TOKA ¥ €70 BHYTPEHHETO
COIIPOTUBJICHUA

Tema 4.3

Coaep:xanue yueOHOro MaTepuaJia

OKO01
OKO02
OKO03
OK 04
OKO05
OKO07
IIK 2.5
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Mar"auTHOE I10JIE.
DJICKTPOMAarHuTHA
Is1 I/IHI[yKI_II/ISI .

ITocrosiHHBIE MarHuThl. B3anmMoaeiCTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE moJsie. BEKTOp MarHUTHOU
MHAYKIUU. [[puHIMO Cynepno3uiiiu MarHUTHBIX Tosed. JInnuu marHuTHOM MHAykuuu. KapTtuHa nuHMit
MarHUTHOM MHAYKLIMH TOJS MOCTOSHHBIX MarHMTOB. MarHutHoe moJie mpoBOJHHKA ¢ TOKOM. KapTuHa
JUHUM WHIYKIMUM MArHUTHOTO TOJS JJIMHHOTO TPSIMOrO0 MPOBOJAHUKA W 3aMKHYTOIO KOJIBLIEBOI'O
MPOBOJIHUKA, KATYIIKU ¢ TOKoM. OnbIT Dpcrena. BzaumonelictBue npoBoJHUKOB ¢ TokoM. Cuita Ammnepa, ee
MoayJib U HampasieHue. Cuiia JlopeHna, ee MOysib U HampasieHue. JIBHKeHUE 3apsHKEHHOW YacTHUIlbl B
OJIHOPOJHOM MarHMTHoM mnoJje. Pabota cuibl JlopeHua. SIBieHue 3yieKTpoMarHUTHOW MHAYKUMH. [loTok
BEKTOpa MAarHUTHOW MHAYKIMU. DJIEKTPOJABUKYIIAS CUJIAa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIUU
@apaznes. BuxpeBoe nayekTpuueckoe 1oJe. OJIEKTPOJABMXKYILIas CHUJIAa MHIAYKIUU B IIPOBOJHMKE,
JIBUKYILIEMCS TTOCTYIATENIbHO B OAHOPOHOM MarHUTHOM 1oJe. [IpaBuiio Jlenna. MHaykTUBHOCTD. SIBNIeHHE
CaMOMHAYKIIUU. DJIEKTPOJABIKYINAS CUJIa CAMOUHAYKIIMH. DHEPrUsi MAarHUTHOTO TOJI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

Hpocbeccnonaﬂbno OPHCHTHUPOBAHHOC COACP/KAHUEC

[TpakTrueckoe 3ansatue Ne 9, Ne 10:

Pemenue 3a1au ¢ npodeccuoHanbHON HAIPaBICHHOCTHIO. 4
JlaboparopHble 3aHATHUS 4
JlaGopatopHas pabota 8. MccienoBanue qeiicTBUs NOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM
JlaboparopHas pabota 9. M3yueHue siBlIeHUs 2IEKTPOMarHuTHOM MHIYKIIMH
PaznenS.Kosie0anusi MBOJIHBI 30

Tema Copaepxxanue ydyeOHOIro MaTepuasa 4

0.1Mexannueckue | KoneGarenpnas cucrema. CBOGOIHBIE MexaHHUeCKue Kojebanus. [apmonudeckue koneGanus. Ilepuon,

2! yacToTa, aMIUIUTyAa U (a3a konebanuid. [lpyxuHHbBII MagTHUK. MaTemMaTuuecKuil MasiTHUK. YpaBHEHUE

DJIEKTPOMArHUTHBI| TapMOHMUYECKUX KoJjieOaHuil. IIpeBpalieHre sHEpruM Npu rapMOHMYECKHUX KosiebaHusx. KomeOaTenbHbIiN

e Konebanus KOHTYp. CBOOOJIHbIE 3IEKTPOMAarHUTHbIE KoJeOaHUs B HA€aJIbHOM KOJI€OaTEIbHOM KOHTYpe. AHAJIOTUs
MEXIy MEXaHMYECKUMH M JIEKTPOMarHuTHbIMU KonebaHusMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPruM B HJA€aIbHOM KojebOarenbHOM KoHType. IlpeacraBieHue o 3aryXawoomux KoJ€OaHMSIX.
BeiHyXIeHHbIE MeXaHHueckue KoyiebaHusi. Pe3oHaHc. BbIHYXJEHHBIE 3J€KTPOMAarHUTHbIE KOJ€OaHMUS.
[Tepemennblil Tok. CUHycoManbHBIA MepeMeHHbIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYAHOE U
JeiicTByIOIee 3HAUEHUE CUJIBI TOKa M HampsbkeHus. TpaHcopmarop. IlpousBoacTtBo, mnepenaua u OKO1
NMOTpeOICHUE IIEKTPUIECKON IHEPTUU. DKOJIOTHIECKHUE PUCKH TIPH TIPOU3BOJICTBE JIEKTPUUECKON SHEPTHH. 0OKO02
KynbTypa ncnosb30BaHus JIEKTPO3HEPTUH B TOBCETHEBHOM JKHU3HU OK 04
IIpodeccnoHaILHO OPHEHTHPOBAHHOE COACPKAHUE OKO05
[Tpaktuyeckoe 3anstue Ne 11: OKO07
Pemenue 3amau ¢ mpodeccrnoHaabHOM HAMPABICHHOCTHIO. 2 IIK 2.5
JlabopaTopHble 3aHsTHS 2
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JlaboparopHuas padota 10. MccnenoBanue nepeMeHHOTO TOKA B IIETH U3 MOCIEI0BATEIHLHO COSTMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U Pe3UCTOpa

Tema 5.2 Copaeprxxanue y4eOHOIro MaTepuasa
Mexanuueckne Mexannueckue BOJHBI, YCI0BHA pacnpocTtpaHeHus. [lepuon. CkopocTs pacpocTpaHEHMs U JAJIMHA BOJIHBI.
148 [Toriepeunsie U poaosibHBIE BOJIHBI. MHTephepenus u audpaxius MeXaHn4ecKux BOJH. 3BYK. CKOpOCTh
DJIEKTPOMAarHUTHbI | 3Byka. I'poMKOCTb 3Byka. BeicoTa TOoHa. TemOp 3Byka. DIEeKTpPOMarHUTHbIC BOJHBI. YCIIOBUS HU3IIy4CHMS
CBOJITHBI AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenranus BektopoB E, B, v B aniekrpomaruutHoii BoaHe. CBolicTBa
JIEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, NPEIOMIIEHUE, NoJsApu3auusd, Audpaxius, HHTephepeHIysl.
CkopocTb aseKTpoMarHuTHeIX BOJH. lllkana anekTpoMarHUTHBIX BOJH. IIprMMeHEeHME 3J1eKTpOMAarHUTHBIX
BOJIH B Te€XHUKE W ObITy. IIpuHIMIBI paguocBa3u U TeneBuleHUs. Paanonokanus. DIeKTpOMarHUTHOE
3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
IIpodeccrnonaIbHO OPHEHTHPOBAHHOE COJIEPKAHME
[TpakTrdeckoe 3austTue Ne 12:
Pemenue 3a1au ¢ npodeccuoHanbHON HAIPaBIEHHOCTHIO.
Tema 5.3 I'eomerpuueckas onrtuka. [IpssMonuHENHHOE pacnpoOCTpaHEHUE CBETa B OJHOPOAHOW cpexae. JIyd cmera.
OnTuka Toveunslit ucTouyHUK cBeTa. OTpakeHHE CBeTa. 3aKOHbI OoTpakeHHs cBeTa. IloctpoeHue m3zoOpaxkeHUN B

miockoMm 3epkaine. IIpermomiienne cBeta. 3akOHBI TMPEIOMIICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO OTPa)KEHUSI.
Hucnepcus cBera. CiiokHbIN coctaB Oenmoro cera. [[Ber. CoOuparomme u pacceuBaronue JUH3bl. ToHKas
nuH3a. DOKyCHOE pacCTOSHME U ONTHYecKass cuia TOHKOW muH3bL. [locTpoeHue wu3o0pakeHUd B
coOMparImMX W pacceuBalOIMUX JiMH3aX. DopMylia TOHKOW JUH3BI. YBEJIHMYEHHE, J1aBaeMO€ JIMH3O0M.
[Ipenensl MPUMEHHMMOCTH TeOMETpUUYecKoil omnTuku. BomHoBas onrtuka. HWHTepdepeHuus cera.
KorepeHTHble MCTOYHUKH. YCIOBHS HAOIIOJEHUS MaKCUMyMOB M MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHUHE OT ABYX CHH(A3HBIX KOTePEHTHBIX UCTOYHHKOB. J(udpakius cBera. udpakunoHHas pemnierka.
Ycnosue H&6J’IIO)I€HI/I$I TJIaBHBIX MAaKCMMyMOB IIpH IMAaACHUHM  MOHOXPOMATHYECKOI'O CB€Ta Ha
T pakmoHHyio perieTky. [lonspuzamus ceta

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUEC

[Tpaktuueckoe 3anstue Ne 13, No 14:
Pemenne 3aay ¢ npodeccrnoHalbHON HANPaBICHHOCTBIO.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnast padota 11. OnpeneneHue moxkaszaremns MPEIOMIICHUS CTEKIIA

JlaboparopHnas pabota 12. MccnenoBanue cBOHCTB N300pakKeHUIA B TMH3aX

Pa3nen6.0OcHOBBI CIeNMAaIbHOM TEOPUH OTHOCUTEIbHOCTH

Tema 6.1

\ Coaep:xanue yueOHOro MaTepuaJia

OKO1
OKO02
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(OCHOBBI TEOPUH
OTHOCHTEIBHOCTH

I'paHnLIBI IPUMEHUMOCTH KJIACCHYECKOW MexaHUKH. IIocTynaTel crienManbHON TEOPUU OTHOCUTEIBHOCTH:
WHBAapUMAHTHOCTb MOJIYJII CKOPOCTH CBE€Ta B BaKyyMme, IPUHLUI OTHOCUTEIBHOCTH ONHIITEHHA.
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMENJIEHUE BPEMEHU U COKpAIECHUE JJIUHBL. DHEPrUsl U UMILYJIbC
PEIATUBUCTCKOM YacTulpl. CBS3b Macchl ¢ DHEPrUEM M MMITYJIbCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPrus
IIOKOsI CBOOOJHOH YaCTHIIBI

OK 04
OKO05
OKO07

Pa3zpgen7.KBanro

Basipusnka

16

Tema7.1

Coaep:xanue yueOHOro MaTepuaJia

JJIEMEHTHI
KBAHTOBOWOIITUKH

®otonbl. ®opmyna [lnanka cBs3um 3HEpruu (OTOHA C €ro YacTOTOW. DHEprus W HMIYIbC (oToHa.
OtkpeiTre u uccnenoBanue (ororddexra. Onbitel A.I'. CtoneroBa. 3akonsl gorodpdexra. YpaBHeHHE
OiHmreitna s potodddekra. "Kpacnas rpanuna" ¢ororddexra. JlaBmenwe cera. Omnbitel [1.H.
JlebeneBa. XuMmuyeckoe JAeWCTBUE CBeTa. TE€XHUYECKHE YCTPOMCTBA M INPAKTUYECKOE IPUMEHEHUE:
dboTorneMeHT, POTONATUHK, COTHEYHAs! 6aTapesi, CBETOINO0]

Tema 7.2

Coaep:xanue yueOHOro MaTepuaJia

CtpoeHue atoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuro -uactuil. IlnanerapHas mojenb aToma.
[Tocrynarer bopa. M3nyuenue u noriomenue (GOTOHOB MU MEPEX0JIe aTOMa ¢ OJHOTO YPOBHS SHEPTUH Ha
npyroii. Bunpl ciektpoB. CrieKTp ypOBHEW 3HEpruu aTomMa BoAopoaa. BoaHoBbie cBoMcTBA yacTull. BoiaHbl
ne bpoiins. KopmyckynspHo-BorHOBOH ayanu3m. CIIOHTaHHOE W BBEIHYXJACHHOE u3nmydeHue. J(udpakuus
9JIEKTPOHOB B KpHUCTaIaX. YCTPOHMCTBO M NpHUHLUI paboThl naszepa. TexHUYecKHe YCTpOHCTBA U
MIPaKTUYECKOE MMPUMEHEHHUE: CIIEKTPAIbHBIN aHaIN3 (CIIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME

IIpaktnueckoe 3ansatue Ne 15:
Pemenue 3a1au ¢ npodeccHoHaNbHON HAaPaBIECHHOCTHIO.

Tema 7.3

Conep:xxanue yueOHOro MaTepuaJia

IATOMHOE PO

OKCHEpUMEHTBI, TOKa3bIBAIOIUE CJIOXKHOCTb CTpOeHMs sapa. OTKpbITHE PAaTUOAKTUBHOCTU. OIIBITHI
Pesepdopna mo ompeneneHuro coctaBa paauMoaKTUBHOTrO u3inydeHus. CpoiictBa anmb(da-, O6era-, raMmma-
u3nydeHus. BinsHue pagvoakTHMBHOCTHM Ha JKHMBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA M HEUTpPOHA.
Hyxnonnas monens simpa I'eiizenbepra-MBanenko. 3apsa sapa. MaccoBoe uucio snapa. M3zoromnsl. Anbda-
pacriaa. DIeKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnan. ['aMMa-u3nydeHue. 3aKOH pajinOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B sijpe. SnepHble cuibl. JlepekT macchl anapa. SnepHsle peakuuu. Jlenenue u
cuHTe3 snep. Anepusiii peaktop. Tepmosiaepuslii cuntes. [IpobiemMbl U MEPCHEKTUBBI ACPHON SHEPTETUKH.
OKOJIOTMYECKUE ACIEKTHI SAIEPHON YHEPreTUKHU. JIeMEeHTapHble YacTUlbl. OTKpPBITHE MO3UTPOHA. MeTobl
HaOJIOIGHUST M PETUCTpallMM AJIEMEHTApHBIX 4YacTull. PyHAaMeHTalbHble B3auMOJEHCTBHsS. EanHCTBO
(bu3nYecKoil KapTHHBI MHUpa

IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME

IIpaktrnueckoe 3ansatue Ne 16:

OKO1
OKO02
OKO03
OKO05
OKO07
IIK 2.5
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‘ Pemenue 3a1a4 ¢ npodeccnoHanbHON HaPaBICHHOCTHIO.

Pa3zgea 8.9/1eMeHTHI ACTPOHOMHUU U ACTPOPUZUKH 6
Tema 8.1 Coaep:xaHue yueOHOIro MaTepHaJia: 4
DJIEMEHTBI Oranel pa3BuTus acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUM. BuJ 3Be31HOrO
ACTPOHOMUU Heba. Co3Be3aus, ipKUe 3Be3/bl, IUIAHETHI, UX BUIUMOE JBIKeHue. ConHeunas cucreMa. [linaHersl 3eMHON
M acTpOGH3UKH rpynnsl. [Inanersi-rurantel. Manbie tena ConneuHoit cuctembl. Comnue, ¢orochepa u armocdepa.
Conneuynasi akTuBHOCTh. Mcrounuk sHepruu CojHIIa U 3Be3[A. 3BE3/bl, UX OCHOBHBIC XapaKTEPUCTHKHU.
Huarpamma '"CrHeKTpaibHBIM KJIACC - CBETUMOCTH'". 3B€3/bl IJIaBHOM IOCJIEI0BATEILHOCTH. 3aBUCUMOCTh OKO1
"Macca - CBETUMOCTB" JUISI 3BE€3/ TJIaBHOM IIOCIENOBATEIbHOCTH. BHYTpEHHEe CTpOEHHE 3BE3/I. OKO02
CoBpeMeHHBIE MPEJCTABICHHUS O MPOUCXOKACHUU u dBoionuu COJHIA W 3BE31. DTallbl KU3HU 3BE3[I. OKO03
Mueunsiii Ilyte - nHama [amaktuka. CnmpanbHas cTpykTypa ['amakTuku, pacmnpeneneHue 3Be3[, raza u OKO05
neutd. [lonoxenne w nBmwkenue Comuna B [Namakrtmke. Tunbl ramaktuk. Ilnockas u cdepuyeckas OKO07
nojacuctembl ['amaktuku. PagworanakTuku M KBazapbl. UepHble ABIpHl B sApax TajlakTuUK. BcenenHas.
Pactmmpenne Bceenennoii. 3akon Xa60ma. Pasberanue ranaktuk. Teopust bonbmoro B3psiBa. PenmkToBoe
nusnydenue. MacmraOHast ctpyktypa Beenennoit. Meraranaktuka. Hepenenusie mpo6iieMbl aCTpOHOMUUT
JlabopaTropHble 3aHATHUS 2
JlaboparopHas pabora 13. HaOmrogeHuss HEBOOPYKEHHBIM IJ1a30M C HCIHOJIB30BAHHWEM KOMITBIOTEPHBIX
NPUIOKECHAN JJIs1 ONpPEACTCHHUS IOJIOKEHHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3niust CeBepHOro MoNIymapus U SipKUe 3Be31bl
{nddepenunpoBanHblii 3aueT 2 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, TIK 2.5
Bcero: 144
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3. YCJIOBUS PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHOI'O ITPE/IMETA
3.1. TpeGoBaHusI K MATEPHATbHO-TEXHHYECKOMY 00ecreyeHnIo

Peanuzarus yueOHOM TUCHUIIIMHBI TpeOyeT Hanuuus ydeOHoro kabwnera. KaOuner
bu3uKu.

KomrmutekT yueOHOM wmebenu st oOydaromuxcsi, pabodee MeCTO YYHTelNs, J0CKa,
JlaGoparopubie crenn "Onekrpuueckue 1menu U OocHOBbI anekTpuku Ol u OOHPH",
JlaGopatopubiii  komriekc  "OcHoBbl  anekTpudeckux — MamuH"(OOM-HP), VYueGHoe
naboparopHoe obopynosanue st MJIK "®usuka", Habop nadoparopssiii "TernoBbsie siBiIcHUS ",
Mamuna  snekTpuyeckas ~— obpatumas  (IBUrareinb-reHeparop),  MaiiMHa ~— BOJIHOBas
(meMoHCTpanMoHHass Mojenb), [Ipubop aIss JAEMOHCTpallMU TEIJIONPOBOAHOCTH Ted, Habop
neMoHcTparmoHHblld "BonHoBas onTuka", Habop maboparopusiii «MexaHukay, JlaboparopHbIi
Habop "HccnenoBanue u3orpoieccoB B razax" (¢ manomerpom), I[Ipubop mabGopaTopHblil amst
U3MEpPEHHs] JJIMHBI CBETOBOM BOJNHBI € HabOpoM AUQPaKIUOHHBIX pemeTok, HaGop
nabopaTopHbli "DIIeKTpUYeCcTBO".

B Oubnuoteunsiii QoHI BXOAAT y4eOHHMKH, OOECIIEUUBAIOLIUE OCBOEHUE Y4eOHOTO
npenvera OJ[.11 «®Dwuszuka», peKOMEHJIOBAHHBIC WU JOMYIIEHHBIC IS HCIIOIB30BAHUS B
npodecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3alUAX, pEATU3YIOUUMX 00pa30BaTEeNbHYIO
nporpaMmy cpeaHero ooumero oOpasoBanust B mnpezaenax ocBoeHus OIIOII CIIO na 06aze
OCHOBHOTO 00111eT0 00pa30BaHusl.

B npouiecce ocBoeHus mporpaMMbl yueOHoro npeaMera «Pusnka» o0ydaromuecs UMErT
BO3MOXXHOCTb JIOCTYIA K AJIEKTPOHHBIM y4eOHBIM MaTepuasiaM 1o (Gpusuke.

3.2. UndopmaunonHoe odecrnieyeHne 00yueHust

Ilepeuenn peKoMeHayeMbIX Y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPaTypPhI

OcHOBHbBIE HCTOYHHKH:

1. ®wuszuka: 0a30BbIi ypOBeHb: Y4yeOHUK JJs1 0Opa30BaTENbHBIX OpPraHU3ALNH,
peanu3ylomux 00pa3oBaTeNbHBIE MPOrPAMMBI CpeIHEro MNpodecCHOHaTFHOTO 00pa3oBaHus/
H.C. IlypsiieBa, H.E. Baxeesckas, [[.A. Mcaes, B.M. Yapyrun. — 2-e u3z., crep. —-Mocksa:
[Tpoceemenue, 2025. -512¢c-(Yuebnuk CIIO)

2. lonckux, C. A. ®duzuka. OnTHKa, crienuaibHas TeOpHUst OTHOCUTENbHOCTH, KBAHTOBAs

u saepHas ¢usuka : yueOHoe nocobue ans CIIO / C. A. lonckux, B. H. Cémun. — Capatos,
Mockaga : [IpodoGpazoBanue, At [lu Ap Menua, 2024. — 117 ¢. — ISBN 978-5-4488-2077-9,
978-5-4497-3113-5. — Tekct : OJCKTPOHHBIA // DIEKTPOHHBIH pecypc IUPPOBOK

obpasoBatensHOM cpeasl CITO PROFo6pazoBanue.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. Yakak, A. A. ®usuka : yuebnoe nocodue mas CIIO / A. A. Yakak, C. H. Jleryra. —
CapatoB : IIpodobOpazoBanme, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — TekcT :
ANIEKTPOHHBIN //  DneKTpoHHbBI pecypc 1nudpoBoit obpazoBarenbHoil cpensl  CIIO
PROFo6pa3oBanue.

HNHuTepHeT-pecypcsl

http://www.fizika.ru (Caiit qyst npenogaBaTeneil GU3MKH, y9alIuXxcs U UX poaUTeei)

http://college.ru/fizika/ (College.ru: ®usuka)

http://www.gomulina.orc.ru (BupTyanbHplii METOIUYECKHH KaOWHET YIuTeNnss GU3UKA U
ACTPOHOMMH)



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBINEOBPA3OBATEJIBHOI'O ITIPEJMETA

KoHTpoJib U oleHKa PACKPBIBAIOTCS Yepe3 AUCIHUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HAHUSA U MPUOOPETEHHBIE CTYIEHTAMU yYMEHHUS, HallpaBlIeHHble Ha (opMupoBaHue OoOUIMX U

pohecCHOHATLHBIX KOMIICTCHITHHA.

OK, IIK

Pazpen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

OK 01. BeiOupats  crmocoOsl
penieHus 3aaad npodhecCHOHATbLHON
ACATCIIBHOCTH  IMPUMCHHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

P1. Temwnr 1.1. 1.2,

1.3

P2. Temm 2.1. 2.2.
2.3.

P3. Temwr 3.1, 3.2,
3.3,34,35

P4. Temr1 4.1, 4.2
P5. Temmr 5.1, 5.2,
5.3

P6. Temn! 6.1, 6.2
P7. Temnb1 7.1, 7.2

OK 02. Ucnonb30BaTh COBPEMEHHBIE
CpeAcTBa  IOHMCKA, aHalmM3a |
UHTEepHpeTanuu  uHpOpMauu, U
UH()OPMAIIMOHHBIE TEXHOJOTUH IS
BBITTOJTHEHHSI 3ama4
npodecCuoHaIbHOMN 1S TeTbHOCTH

P1. Temsr 1.1. 1.2,

1.3

P2. Temmr 2.1. 2.2.
2.3.

P3. Temwr 3.1, 3.2,
3.3,34,35

P4. Temrr 4.1, 4.2
P5. Temwmr 5.1, 5.2,
5.3

P6. Temsr 6.1, 6.2
P7. Temnb1 7.1, 7.2

OK 03. IInanupoBaThb u
peaTn30BhIBATH cOOCTBEHHOE
npodecCHOHATbHOE W JIMYHOCTHOE
pa3BuTHE, TPEINPUHUMATEIBCKYIO
JeSITeIbHOCTh B MPOQECCHOHATBHON
chepe, HCHOIB30BaTh 3HAHUS TIO
¢duHaHCOBOM I'PaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYaIUsIX

P1. Temwmr 1.1. 1.2,

1.3

P2. Temm 2.1. 2.2.
2.3.

P3. Temmr 3.1, 3.2,
3.3,34,35

P7. Temb1 7.1, 7.2

OK 04. OddexTuBHO
B3aMMOJIEIICTBOBaTh U paboTaTh B
KOJUJIEKTUBE U KOMaH/Ie

Pl1. Temnr 1.1. 1.2,
1.3

P2. Temwr 2.1. 2.2.
2.3.

P3. Temm 3.1, 3.2,
3.3,3.4,35

P4. Temr1 4.1, 4.2
P5. Temmr 5.1, 5.2,
5.3

YceTHBIN 01IpoC;

OpoHTaTBHBIN OIIpoC;
HabroeHne 3a X0JIOM
BBITIOJTHEHUS 1ab0paTOPHBIX
pabor; OLICHKA pelieHus
npodeccuoHanbHo-

OPUEHTHPOBAHHBIX 33]1a4, OIICHKA
TECTOBBIX 3aJaHHi; HAOIIOIEHUE

3a XOJIOM BBIIIOJIHEHUSA
MHJUBUTyaJIbHBIX MIPOEKTOB.
Brinonnenue 3aJIaHUN Ha

nuddepeHIIMPOBAaHHOM 3a4eTe.
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P6. Temnr 6.1, 6.2
P7. Temb1 7.1, 7.2

OK 05. OcyuiectBisTh YCTHYIO U
IUCbMEHHYI0O KOMMYHHUKALIUIO Ha
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit ®enepauuu ¢ y4yeTom
OCOOCHHOCTEH  COIMAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTA

P1. Temsmr 1.1. 1.2,

1.3

P2. Temm 2.1. 2.2.
2.3.

P3. Temm 3.1, 3.2,
3.3,34,35

P4. Temr1 4.1, 4.2
P5. Temwr 5.1, 5.2,
5.3

P6. Temnl 6.1, 6.2
P7. Temp1 7.1, 7.2

OK 06. IlposBisTh TIpakJIaHCKO-

HaTPUOTUYECKYIO HO3ULIHUIO,
JIEMOHCTPUPOBATh OCO3HaHHOE
HOBEJICHHE Ha OCHOBE

TPpaAULIUOHHBIX 06HIG‘~I€JIOB€‘ICCKI/IX
I_IeHHOCTeﬁ, B TOM YHCIIC C YUYCTOM
rapmMoHu3anu MCKHAIIMOHAJIbHBIX
H MCKPCIUTHO3HBIX OTHOMGHHﬁ,
MNPUMCHATH CTaHOapThI
AHTUKOPPYINIUMOHHOI'O TIOBCACHU

P1. Temwnr 1.1. 1.2,
1.3

P2. Temwmr 2.1. 2.2.
2.3.

P3. Temwr 3.1, 3.2,
3.3,34,35

P4. Temrr 4.1, 4.2

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKpY’Karollen cpeasl,
pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUs 00 U3MEHEHUHU KJIMMaTa,
HPUHLINIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (PEKTUBHO
JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYyalHAX

P1. Temsr 1.1. 1.2,
1.3

P2. Temwmr 2.1. 2.2.
2.3.

P3. Temwr 3.1, 3.2,
3.3,3.4,35

P4. Temrr 4.1, 4.2
P6. Temsr 6.1, 6.2
P7. Temnb1 7.1, 7.2

ITIK 2.5. OcymiecTBiATh
JOKYMEHTUPOBAHUE MPOTPaAMMHBIX
MozyJen IIPOrPaMMHOT0
o0ecreyeHus.

P1. Temwmr 1.1. 1.2,
1.3

P2. Temm 2.1. 2.2.
2.3.

P3. Temmr 3.1, 3.2,
3.3,34,35

P4. Temr1 4.1, 4.2
P5. Temwr 5.1, 5.2,
5.3

P6. Temnr 6.1, 6.2
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