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PaGouas mnporpamma o00mIe00pa3oBaTEeIbHON  Y4EOHOM  JUCHUIUIUHBI
«®u3uka» pazpaboraHa Ha OCHOBe (elepalibHOrO TrOCYAapCTBEHHOIO
o0pa3oBaTeILHOTO CTaHJIapTa cpeaHero oomero obpazoanus (mamee — PI'OC
COO), yrBepxkaenHoro npukazom MunoopHayku Poccun ot 17.05.2012r. No 413
(c BHecennbiMu u3MeHeHwsiMu ([Ipuka3 ot 12 aBrycra 2022 roma Ne 732),
npuMepHOH  pabouedt  mporpaMMbl  00Ie00pa30BATENbHON  JUCIUTUIMHBI
«®u3uka», onoOpeHHor Ha 3acenanuu llegarormueckoro copera ®I'BOY IO
HUPIIO (ITpotokom Ne 6/2025 ot 18.04.20251.), ¢ yuetom DPI'OC cpemnero
npodeccuonansHoro obpazopanusi 1o mnpodeccun 43.01.09 IMoBap, koHauTEp
(mpuka3z MunoOpHayku P® ot 9 nekabps 2016 t. Ne 1569) m BHECEHHBIX
m3MeHeHut (Ilpukasz Ne 464 Munnpocsemenus P® ot 03.07.2024 «O BHeceHUH
W3MEHEHU B (QeaepaibHble TOCYIapCTBEHHbIE OOpa3oBaTelIbHbIE CTaHAAPThHI
cpenHero npoeCcCuOHAIBHOTO 00pa30BaAHUS).

Opranuszauus pa3padoTUnK: I'ocynapcTtBenHOE OrOKETHOE
npodeccuoHalibHOEe  oOpaszoBaTeiabHOE  yupexjaeHue PocTtoBckod — oOnactu
«MuIepoBCKuil Ka3aunii KaIeTCKui Ppo(heCCHOHATBHBIN TEXHUKYM)

Paspadoruuk: Tkauenko Bepa IBanoBHa - mpemnogaBarenb IEepBOU
KBaJTU(UKAITMOHHON KaTeropuu rocyJ1IapCTBEHHOTO OI0IKETHOTO
oOpa3oBarenbHOTO yupexaeHusi PocroBckoi obmactu «MUIIIEpOBCKUI Ka3zaduit

KaJIeTCKUI Mpo(heCCUOHATBHBIA TEXHUKYM.
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1. O0masi  xapakTepucTHKa TNpPUMEpPHOl  padouyeil  mporpaMmsl
001meo0pa3oBaTeJIbHOM AUCHUIIMHBI «DH3NKA»
1.1.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTte/ibHoil nporpammsl CIIO:

O6mieoOpa3oBaTenbHas TUCHUATLINHA «DU3MKa» SBISETCS 00513aTETHLHON YacThIO
00111e00pa30BaTeNbHOIO IUKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®dI'OC CIIO no npodeccun 43.01.09 ITosap, koHaUTED.

1.2. Leaun u miIanHupyeMbie pe3yabTaThl 0CBOEHUs AUCHHIIIMHBI:

1.2.1. Hean 1ucuUMNJIMHBI:

Copepxxanue mporpaMmbl 001e00pa3oBaTeabHON AUCUUILINHBL Du3nka
HaIlpaBJIEHO Ha JOCTHKEHUE CIEAYIOMIMX LEeeH:

e  (opMupoBaHuEe MHTEpeca U CTPEMIIEHUS O0yYaromuXcsl K HAyYHOMY
U3YYEHUIO TPUPOJBI, Ppa3BUTHE HX HUHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

®  pa3BUTHE TNPEACTABICHHA O HAy4YHOM  METOJE  IO3HAHUS
U (GOpMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e  (opMHUpOBaHHME HAYYHOI'O MUPOBO33PEHUSI KaK pe3yJbTaTa U3yuyeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e  (opMmupoBaHME YMEHUN OOBICHATH SBJIEHHUS C HCIOJIb30BAHUEM
(du3nyeCKUX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e  (opMupoBaHue NpenCTABICHUNA O POIU GUBHUKH ISl pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTikeHne 3TUX Lelne 00ecreynBaeTCsl pelIeHueM CISAYIOUINX 3aaa4y
B IIpoliecce U3yueHus Kypca (PU3UKU Ha YpOBHE CPEAHEro o01Iero o0pa3oBaHus:

e  npuoOpeTeHWe CHUCTEMBl 3HaHUH 00 o0mmMX  (U3HUIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYJSIPHYIO
(bU3HKY, PJEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

e  (QopMupoBaHME yMEHMH NPHUMEHATb TEOPETUYECKHE  3HAHUSA
U1 OOBsICHEHUSI (PU3UUYECKUX SIBICHUM B MPUPOAE U Ui MPUHATHUS MPAKTUIECKIX

pEUIEHNI B TOBCEAHEBHOM KWU3HU;



®  OCBOGHHE CIOCOOOB DEIICHUS PA3IMYHBIX 337a4d C SIBHO 3aJaHHOU
bu3MYecKo MOMAENBI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE CO3JaHUE
bu3MYecKoi MOJIEIH, COOTBETCTBYIOIICH YCIOBUSIM 3a/1a4u;

®  [OHMMaHHE (PU3NYECKUX OCHOB U MPUHIIUIIOB ICUCTBUS TEXHUUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX TIPOIIECCOB, MX BIMUSHHS HA OKPYKAIOIIYIO CPEy;

®  OBJAJCHUE METOIaMH CaMOCTOATEILHOTO TUTAaHUPOBAHMUS
U TpOBEACHUS (PU3NYECKUX ODKCIEPUMEHTOB, aHaldW3a M HWHTEpIpeTaluu
nH(OpMaIH, OTIPEACIICHHS TOCTOBEPHOCTH TIOJYICHHOTO PE3YIbTaTa;

®  CO3/laHHM€  YCIOBUM  JUIsl  Pa3BUTUS  YMEHHM  MPOEKTHO-
UCCJIEI0BATENLCKOM, TBOPUECKON JeATEIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHSI 001Ie00pa3oBaTeIbHOM
aucuIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mue komnereniun (nanee — OK) u nmpodeccroHaapHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHMHM C JMYHOCTHBIMHM, METalpeAMETHbIMH U
MpPEIMETHBIMUA pe3yJibTaTaMu oOydeHus 0a3oBoro ypoBHs (manee — [IPO)

®I'OC COO npencraBieHsl B TaOJIHIIE:



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN

IInanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI MO JMCHHUILJIMHE

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccHoHATEHOM
JeSTEIbHOCTH
NPUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yabTaThl JOJUKHBI OTpakaTh B YacTH
TPYJIOBOI'O BOCITUTAHMUSL:

- TOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH MAacCTEpCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTHBHOH JIESTEIFHOCTH TEXHOJIOTUYECKON
u COLIMaTIbHOU HaNpPaBIEHHOCTH, CIIOCOOHOCTH
WHUIMAPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

- UWHTEpeC K pasnmudabiM chepam mpodeccHoHATBEHOM
NeSITeNIbHOCTH,

- TOTOBHOCTh M CIHOCOOHOCTh K 0O0pa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUH BCEU KHU3HU.
MertarnpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKaTh:

OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
IMO3HABATCIIbHBIMHM JICHCTBHSMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTLHO ~ (POPMYJTUPOBATh U aKTyaJM3HPOBAThH

npo0yeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTaHABIUBATh
CYIICCTBCHHBI MPU3HAK WJIM OCHOBAaHUWS JIJISI CPaBHCHWS,
Knaccupukanud M 000OIIEHHUs; ONpeAeNsiTh  Ielu
NEATEIbHOCTH, 3a/1aBaTh IapaMeTphl W KPUTEPHH WX
JOCTUKEHHUS; BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B pacCMaTPUBAEMBIX SIBJICHUSX; BHOCHTh KOPPEKTHBHI B
NesITeNbHOCTh, OILIEHUBAaTh COOTBETCTBUE PE3YIbTATOB
IEJsIM, OICHUBATh PUCKH ITOCICJCTBUN JIEATEIHHOCTH;
pa3BuUBaTh  KPEaTHMBHOC  MBIIUICHUE TPH  PEHICHUU
KU3HEHHBIX TpobIeM;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJANETh HAaBBIKAMHU YYCOHO-HCCIIEIOBATEIBCKOM U
MPOEKTHON  JIEeATENhbHOCTH, HAaBBIKAMH  pa3pelieHus
npoOem;

[MP6 1. CdopmupoBaHHOCT TPEACTABICHUNH O pPOJIU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld poinu (U3MKH B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE POCCHUUCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B Pa3BUTHE HAYKHU;
NOHMMaHHe  (U3WYECKOM  CYIIHOCTH  HaOII0JaeMbIX
SIBJICHUH MUKPOMHPA, MAKpOMHUPa U MEraMupa; NOHUMaHHe
POJIM ACTPOHOMUU B IIPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKA
U JaJbHEWIIEM HAY4YHO-TEXHUYECKOM DPAa3BUTUH, POJIU
¢buzukn

B (GOpMHpPOBaHHU  Kpyrozopa U  (YHKIMOHAIbHON
IPaMOTHOCTH Y€JIOBEKa JIJISl peLICHMs] MPAaKTUYECKUX 3a/1ay;
IIP6 2. CdopMuUpOBaHHOCTb YMEHHMH pPacHo3HABATh
¢u3nueckue sBIEHUS (MpoLEcChl) M OOBICHATH HMX Ha
OCHOBE  M3y4YEHHBIX  3aKOHOB:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
NaJcHUE TeJl, JBWKEHUE II0 OKPYXHOCTH, WHEpLu,
B3aUMO/ICIICTBHE Tell, KoeOaTelIbHOE ABM)KEHNE, PE30HAHC,
BOJIHOBOE JBMKeHHE; U (Dy3usi, OPOYHOBCKOE JIBUKEHHUE,
CTpOEHHE XUAKOCTEH M TBEPABIX TEJ, U3MEHEHHE o0bema
TEJ MPU HarpeBaHUU (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
WCIIapeHue, KOHJEHCAllUs, IUJIaBJI€HHEe, KpUCTAJIM3alus,
KUIIEHWE,  BJIAXKHOCTb  BO3JlyXa, CBSI3b  CpEIHEH
KHMHETUYECKOM PHEPruH TEIJIOBOTO IBUKEHMSI MOJEKYJ C
aOCOJIOTHOW TeMIlepaTypoi, IMOBBIIIEHUWE [aBJIECHUS Tras3a
P €ro HarpeBaHUHM B 3aKPHITOM COCYZAE, CBS3b MEXKIY
napaMeTpamMM  COCTOSIHMSI Tra3a B M30Ipoleccax;
JNEKTPU3aLMs TeJl, B3aUMOJECHUCTBUE 3apsJ0B, HarpPEBAHUE
MIPOBOJAHUKA C TOKOM, B3aMMOJEHCTBHE MAarHuTOB,
JNEKTPOMAarHUTHasE UHAYKIHS, JEVCTBHE MarHUTHOTO IOJIS




- BBUBJIATH  NPUYMHHO-CICACTBCHHBIE  CBSI3U MW
aKTyaJlu3UpOBaTh  3aJady, BBJIBUTAaTh THIOTE3y ¢
peIICeHHs, HaXOUTh apTyMEHTHI JJIs JIOKa3aTeIbCTBA CBOMX
YTBEPXKICHUIA, 33]]aBaTh MApaMETPhl U KPUTESPHUH PEIICHUS;
- aHAJIM3UPOBATh IOJYYCHHBIC B XOJI¢ PCIICHHS 3aJlauyM
pe3yNbTaThl, KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- yMeTh TIEPCHOCUTH 3HAHUS B I[IO3HABATCIBHYIO W
MPAKTUYECKYIO YaCTH KU3HEICATCIILHOCTH;

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIBHTaTh HOBBIC WJCH, TpeIaraTh OPUTHHAIBHBIC
MOJIXO/IbI U PEIICHUS;

- IMPOSABJIATH CIIOCOOHOCTh HX HCIIOJIL30BaHHSI B
MO3HaBaTEIbHOM U COHH&HLHOﬁ IIPaKTHUKE,

-IPOABIIATH CIIOCOOHOCTE n T'OTOBHOCTH K
CaMOCTOATCIIBHOMY IMMOUCKY MCTOJ0B peliCHus

MPAKTUYECKUX 3a/1ay, MPUMEHEHUIO Pa3IUYHBIX METOJ0B
TTO3HAHMS;

- cTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3a7aud B
0o0pa30BaTeNbHON NEATENbHOCTH U KU3HEHHBIX CUTYaIUsX;
BBISIBIIATh ~ NPUYUHHO-CIEJACTBEHHbIE  CBS3M WM 17
JI0Ka3aTeNIbCTBA CBOMX YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl
Y KPUTEPUH PEILICHUS aKTyalIU3upOBaTh 3a7a4y, BbIBUTaTh
TUTIOTE3Y €€ PEeIIeHUs, HaXOIUTh apTyYMEHTHI;

- aHANM3UPOBATH MOJYYEHHBIE B XOJ€ PEIICHUS 3aJaduu
pe3yabTaThl, KPUTHYECKH OIICHMBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBUSX; /1aBaTh
OIICHKY HOBBIM CHTYaIlMsM, OIICHHBATh MPUOOPETECHHBIN
OTIBIT;

- paspabarbiBaTh IUIaH pELICHUS NPOOJIEMBI C Yy4ETOM
aHaIM3a HUMEIOUIMXCS MaTepUANIbHBIX M HeMaTepHAbHBIX
pPECypCcoB; CTaBUTh MpPOOJIEMbl M 3a/ayM, OIMYCKaIoIue
aJbTEPHATUBHBIC PEIICHUS

Ha TPOBOJAHMK C TOKOM MW  JBWXKYIIMHCSA  3apsil,
9JIEKTPOMArHUTHBIE KOJEeOaHHUsI U BOJHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaXKCHUE, TPEIOMIICHHE,
uHTepdepeHys, aUpakuus ¢ [OJSApH3alMsi  CBETa,
aucriepcust cBeta; (hoTodnekTpuueckuii 3G EKT, CBETOBOE
JaBlieHHE, BO3HUKHOBEHHE JIMHEHYATOro CIIEKTpa aToMa

BOJIOPO/IA, eCTeCTBEHHAs H HMCKYCCTBEHHAs
PallOaKTUBHOCTb;

I[IP6 3. BiameHue OCHOBOIOJNATAOIMUMH (HU3UICCKUMHU
MMOHATHAMH u BEJIMUYMHAMH, XapaKkTepU3yIOILUMHU
(dbuzmdeckue Tmpornecchl (CBA3aHHBIMM C MEXaHHYECKUM
NIBIDKEHHEM, B3aMMOJCHCTBHEM TEJ, MEXaHHMYEeCKUMHU
KOJeOaHUSIMU U BOJIHAMHU;  aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIEeCTBa, TEMIOBEIMU MPOLECCAMU;

JJICKTPUYCCKUM W MArHUTHBIM TIOJIIMH, JJICKTPHUYCCKUM
TOKOM, 3JICKTPOMAarHuTHbBIMHA KOHe6aHI/I$IMI/I N BOJIHaAMWH,
ONTHYCCKUMM  SIBIICHUSMHU, KBAHTOBBIMU  SIBICHHUSIMH,
CTPOCHHEM aToMa M aTOMHOTO S/Ipa, PaJlOaKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIOJIATAIOIIUMU  aCTPOHOMHYECKUMU
MNOHATUSMHU, MO3BOJISIIOUIMMHU XapaKTEepPU30BaTh MPOLECCHI,
MPOUCXOMSAIINE Ha 3BE3/laX, B 3BE3JHBIX CHUCTEMax, B
MEXTaTaKTHUYeCKOH cpeze; ABWKEHHE HEOeCHBIX Tel,
IBOJIOLNIO 3Be311 M BeellenHoii;

I[IP6 4. Bnamenwe 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusiMu (3akoH BcemupHoOro Tsrorenus, [, I u III
3akOoHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXaHHUYECKOU
SHEPrUM, 3aKOH COXpPAaHEHUs UMIMYJIbCa, NPUHIUI
CyNEepHO3UIIUU CHII, TPUHITATT paBHOIIPaBHOCTH
HMHEpUHUATbHBIX CHCTEM OTCUETa; MOJIEKYJISPHO-
KUHETHUYECKYI0O TEOPHUI0 CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, TEpPBBIH  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXpAaHEHUS AJIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, 3aKkoH
Oma i ywacTka uenu, 3akoH Owma uisi  HOJHOM




JJIEKTpUYECKOM 1enu, 3akoH Jxoyns - JleHma, 3akoH
3JEKTPOMArHUTHOM MHYKLIUU, 3aKOH COXPaHEHUS YHEPTUH,
3aKOH TMPSMOJMHEMHOTO pacHpOCTPAHEHUsI CBETa, 3aKOH
OTPAXXEHUSI CBETa, 3aKOH MPEJIIOMJICHHUS CBETA; 3aKOH
COXpAHEHHUS PHEPTrUM, 3aKOH COXPAHEHUSI UMIYJIbCa, 3aKOH
COXPAHEHUS DJIEKTPUYECKOrO 3aps/ia, 3aKOH COXPaHCHUS
MacCOBOT0 4HucJa, NOCTyIaThl bopa, 3aKOH palInOaKTUBHOTO
pacmanga);  yBEpEHHOE  MCIOJIb30BAaHWE  3aKOHOB U
3aKOHOMEPHOCTEH TIpH aHaimu3e (PU3NYECKUX SBICHUU M
IIPOLIECCOB;

[IP6 6. Brnagenwe OCHOBHBIMH METOJAaMU HAay4YHOTO
TIO3HAHMS, UCIIOJIE3YEMBIMH B (PU3UKE: MMPOBOIUTH MPSMBIC
U KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIMYMH, BHIOHpas
ONTUMAJIBHBIA CIIOCOO M3MEPEHUS U UCIOJB3Ysl U3BECTHHIC
METOJIbl OLIEHKH TMOTrPEIIHOCTEH W3MEPEHUH, MPOBOAUTH
HCCTIEOBAaHUE  3aBUCUMOCTEH  (DU3WYECKUX  BEIUYUH
C UCHONB30BaHHWEM TMPSAMBIX HU3MEpPEHUHl, OOBICHITH
MOJTyYEHHBIE PE3YJIbTAThI, UCIOIB3Ys (PU3UUECKHE TECOPHUH,
3aKOHBI U TOHSTHUSA, U JeJIaTh BBIBOJIBI; COOIOAATH MpaBUiia

6e30macHoro Tpyna
NpU TPOBENEHUH WCCICNOBAHUKH B paMKax Y4eOHOTO
IKCHEPUMEHTA u y4eOHO-HCCIIe0BATENBCKOM
JeSITeTbHOCTH c WCTIOJIb30BaHUEM U(PPOBBIX
MU3MEPUTETBHBIX YCTPOMCTB " 71a00paTOPHOTO
o0opyIoBaHNS; c(hopMUPOBAHHOCTH MIpEACTaBICHUI

0 METO0/1ax MOJIY4YEHHsI HAyUYHbIX aCTPOHOMHUUYECKUX 3HAHUIA;
[IP6 7. ChopmHupoBaHHOCTH YMEHHs pElIaTh pPACUETHHIE
3aJauu C SIBHO 3aJIaHHON (PU3NYECKOI MOJIEIbIO, UCTIONIb3Ys
dbuzmveckue 3aKOHBI
U TpPUHIMUIBL, HAa OCHOBE aHalM3a YCIOBUS 3aJauu
BBIOMpATh (PU3UYECKYI0O MOJENb, BBIACHATH (U3HUECKHE
BEIMYUHBI M (POPMYIIBI, HEOOXOAUMBIE AJISI €€ PELICHHS,
IPOBOJUTH  pPacdyeTbl M OLEHUBaTb  PEAIbHOCTb
MOJyYCHHOTO 3Ha4YeHUs (PU3MUECKOW BEIMYMHBI; pPEHIaTh




Ka4eCTBEHHbIE 3ajauu, BbICTpauBas JIOTHUYECKU
HENIPOTUBOPEUUBYIO LIEIIOYKY PACCYKICHHU C ONOpPOM Ha

U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UYECKHE
SIBJICHUS
OK 02. Ucnons3oBath | JINUHOCTHBIE pPE3yNbTaThl JOJKHBI OTpakaTh B dyactu | [IP6 5. VYMeHuwe yuuThIBaTh TpAaHMIBI TPUMEHEHUS

COBpPEMEHHBIE CPEACTBA
MIOMCKa, aHAJIH3a

Y MHTEPIIPETALUT
nHpopmauu

1 nH(pOpPMaIMOHHBIC
TEXHOJIOTUU

JUISL BBITIOJTHEHHMS 33124
npodeccHoHaIbHON
JeSATeITbHOCTH

LIEHHOCTU HAyYHOT'O MTO3HAHMUS:
- cOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOM

MPaKTUKH, OCHOBaHHOT'O Ha JHajiore KYJIbTYp,
CIOCOOCTBYIONIETO ~ OCO3HAHHMIO  CBOETO  MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAaHWE  SI3BIKOBOM W YUTATEIbCKOMN

KYJbTYPBI KaK CpEICTBa B3aMMOJICHCTBUS MEXY JIFOAbMU H
MO3HAHUS MHPA;

MeranpenmeTHsie  pe3yiabTaThl  JOJDKHEI
OBnanenue YHHUBEpCAIbHBIMU
M03HABATENbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaImei:

OTpaXkaTh:
y4eOHBIMU

- BJAJACTb HaBBbIKaMU  IIOJIYYCHHA I/IH(I)OpMaI_[I/II/I nus3
NCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH IIOUCK, aHaJIu3s, CUCTCMAaTHU3alluIo u

MHTEpIIpeTaluio MHPOPMAIMU PA3JINYHBIX BUIOB U (OpM
MIpe/ICTaBJICHHS;

- co37aBaThb TEKCThl B pa3UYHbIX (opmarax ¢ ydyeToMm
Ha3HaYeHUs MH()OpPMAIMK U 1IeJIEBOM ayAUTOPHUH, BHIOUpas
ONTUMaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AIIHH;

- WCIONb30BaTh  CPEACTBAa  HMH(DOPMAIMOHHBIX |
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHUA
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX
3a1a4d ¢ coOoieHneM TpeOOBaHU APrOHOMHUKHU, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEpPEKEHHUS, TIPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;

- BJIaACTH HaBbIKaMH pacrio3HaBaHUA )41 3alIUThI
nH(popManuu, HOOPMAITMOHHONW 0€301TaCHOCTH JIMYHOCTH

W3YYEHHBIX (U3UYECKUX MOJEJCH: MarepuaibHas TOYKa,
WHepIHalibHasl CUCTEMa OTCYeTa, WICAIbHBIN ra3; MOJICIU
CTPOCHUA Ta30B, )KI/I[IKOCTCﬁ U TBEPAbIX TCI, TOYEYHBIN
JIEKTPUUECKUI 3apsi, saepHas MOJCIb aToMa, HyKJIIOHHAs
MOJIEITb aTOMHOTO sapa
NIPY PEUICHUU (PU3UYECKUX 33]1a4;

I[IP6 9. CdopMupOBaHHOCTH COOCTBEHHOH ITO3UIIMU T10
OTHOIICHHUIO K (QU3UYECKON MH(POPMAIIUH, TOTyIaeMOU H3
pasHBIX HCTOYHHMKOB, YMEHHMH HCIIOJNb30BaTh LU(POBEIC

TE€XHOJIOTMH UL IIOMCKa, CTPYKTYpUPOBAHH,
WHTEpIpeTalMi M MpeACTaBIeHUs] Y4eOHOH U Hay4dHO-
HOIYJIIPHOU uH(pOpMaINH; pasBuTHE YMEHUH

KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu




OK 03. [nmanupoBaTh
U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE
pas3BuTHE,
NPEIIPUHIMATEIBCKY
10 JICATEIBHOCTD

B IPO(eCCUOHATBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110 MPABOBOM
1 (UHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HCHHBIX CUTYaIUsIX

JINYHOCTHBIE pE3yNbTATHl JOJDKHBI OTpakaTb B 4YacTU
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CHOCOOHOCTh OLEHMBATh CHUTyallUl0 U TNPUHUMATh
OCO3HAHHBIC DCIICHMS, OPUECHTHUPYICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

-OCO3HAHUE JIMYHOIO BKJIAaJ B IOCTPOEHUE YCTOWYUBOIO

Oyymero;

MertanpeameTHble  pe3ylnbTaThl  JODKHBI  OTPa)kaTh:
OBnanenue YHHUBEPCATHHBIMU PETYJISSTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOATEIbHO  OCYIIECTBISTH  I[O3HABATEIHHYIO
NESATCNIHOCTh,  BBISBISATH ~ NPOOJIEMBI,  CTAaBUTh U

(dopMyIMpoBaTh COOCTBEHHBIE 33/1a4d B 00pazoBaTeIbHOM
ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYalUAX;

- CaMOCTOATEIBHO COCTABIATH IJIaH peleHHs MPOoOIeMBI C
y4eTOM UMEIOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEN

U IIPEANOYTEHUH;

- 1aBaTb OLICHKY HOBBIM CUTYyallUAM;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOMH
SPYOUIIMA B pPa3HbIX oOOJACTAX 3HAHUM, TOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJbTYPHbII YPOBEHbD;
0) CaMOKOHTPOJIb:

UCMOJIb30BATh MPHEMBI pedIeKCUU Ul OLEHKH CHTYallWH,
BBIOOpa BEPHOTO PEIICHHUS;

- YMeTh OILIGHHUBaThb PUCKH M CBOEBPEMEHHO NPHUHUMATh
pewenust

110 UX CHIKEHHUIO

ITP6 9. CdhopmMupoBaHHOCTh COOCTBEHHOM ITO3HMIIMH I10
OTHOWICHHUIO K (U3MUECKOr MH(POPMAIUH, TOTy4aeMOn M3
pasHBIX HCTOYHHMKOB, YMEHHH WCIIOJIB30BaTh LU(POBHIC

TEXHOJIOTUH JUTS IIOMCKA, CTPYKTYpPUPOBaHMUA,
UHTEpHpeTallud M MpeJICTaBIeHUs] Y4eOHOH M HayyHO-
MO YJIIPHOM uHpOpMaILINH; pa3BuTHE YMEHUH

KPUTHYECKOT0 aHAJIM3a MOJIy4aeMoil HHpopMaIuu

OK 04. O¢ddexTruBHO
B3aUMOJCHCTBOBAThL
u paboTartb

B KOJUICKTHBE U

JIn4HOCTHBIE PE3yNbTaThl JOJKHBI OTpaxkaTb B YacTH
LIEHHOCTH HAy4YHOTO MO3HAHUS:
-OBJIaICBAHUC HaBbIKaMH
MPOEKTHOM

y4e0HO-UCCIIeIOBATENHLCKOMH,

I[IP6 10. OBnageHue ymeHMSAMH paboTaTh B TpyIIe
C  BBIIOJHEHMEM  DPA3IMYHBIX  COLMAIBHBIX  POJIEH,
IUTAHUPOBATh paboTy TPYMIBI, PAlMOHAIBHO paclpeeNsiTh
NESITeIbHOCTh B HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO




KOMaH/JIe

M COLIMAJIBHON JeITEIbHOCTH;

MertanpeaMeTHple  pe3yNbTaThl  JOJDKHBI  OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMHU
JIEHCTBUSIMU .

0) COBMECTHasI 1eATEIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh PEUMYIIECTBA KOMaH/IHON

Y UHJIUBHIYAIbHOU PaOOTHI;

- BBIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JICHCTBHIA C
y4eTOM OOIIUX HWHTEPECOB M BO3MOXKHOCTEH KaKIOTO
YjIeHa KOJIJICKTHBA,

- TOpUHEMaTh eI  COBMECTHOM  JIEATEIbHOCTH,
OpTraHU30BBIBATH

U KOOPAMHHPOBATH JICUCTBHS IO €€ JOCTHKCHHUIO:
COCTaBJIATH TUIAH JICUCTBUH, PACIIPENCIISTh POJH C yUETOM
MHEHUH YYaCTHUKOB, OOCYXJaTh PEe3yJlbTaThl COBMECTHOMN
paboTHI;

-OlIEHUBATh KAUeCTBO CBOETO BKJIAJa M KaXJIOTO Y4aCTHHUKA
KOMaHAbl B 0OWUH pe3yabTaT Mo pa3pabOTaHHBIM
KPUTEPHSIM;

-Tpe/yiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJACU C TO3HUINH
HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOH 3HAYMMOCTH,
KOOPJIUHUPOBATH

U BBIIOJHATH  pabOTy B  YCJIOBHSIX  PEAIbHOTO,
BUPTYaJIbHOTO

1 KOMOMHHPOBAHHOTO B3aHMMO/ICHCTBHSI,

-OCYIIECTBIISITh TIO3UTHBHOE CTPATETUYECKOE IOBEICHHE
B pa3MYHBIX CHUTYyallUsSX, TPOSBIATH TBOPYECTBO U
BoOOpakeHue, ObITh MHUIIUATUBHBIM.

OsgnageHue YHHUBEPCATHHBIMU PETYJISTUBHBIMHU
JIEHCTBUSIMU:

T') IPUHATHE Ce0s U APYTUX JIOJICH:

- MPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX JIOACUH TpH
aHAJIN3€ PE3YJIBTATOB JIEATEILHOCTH

OLICHUBATh BKJIAJ KaXIOTO M3 YYaCTHHUKOB TPYIIIEI
pelIeHrne paccMaTpUBacMON IPOOIIEMBI

B

OK 05. OcymiecTBisiTh

JImuHoCTHEIC PE3YIbTATBl AOJDKHBI OTpaXaTb B YaCTH

I[TP6 1. CdopMuUpOBaHHOCTh MPEJACTABICHUNH O PO




YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITUIO

Ha TOCYyIapCTBEHHOM
si361Ke Poccuiickoi
denepanuu ¢ yaeToMm
oco0eHHOCTEH
COLIMAILHOTO

U KYJIbTYPHOTO
KOHTEKCTa

3CTETUYECKOTO BOCIIUTAHUS:

- ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYas 3CTETUKY
ObITa, HAy4YHOIO M TEXHUYECKOro TBOPYECTBA, CIIOPTA,
TpyAa

1 OOILECTBEHHBIX OTHOLICHUH;

B 00JIACTH MaTPUOTUYECKOTO BOCITUTAHUS TPOSIBIIATH!
-IICHHOCTHOE OTHOIIEHHE K IOCYAAPCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY M NPUPOJHOMY HACIEIUIO, MaMATHUKAM,
TpaguuuaM HaponoB Poccum, noctwxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

MertanpeameTHble  pe3ynbTaThl  JODKHBI  OTPa)kaTh:
OsBnageHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:
a) obmeHue:

- OCYHICCTBJISAATD KOMMYHHUKAIIUU BO BCCX C(l)ean KHN3HU,
- PasBCPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHHUA
C UCIIOJIL30BAHUCM SA3BIKOBLIX CPEACTB

U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld poinu (U3MKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAAE POCCUNCKUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B DPa3BUTHE HAYKH;
MOHMMaHWe  (pU3MUYECKOW  CYHIHOCTH  HAOJII0JIaeMbIX
SIBJICHUH MUKPOMHPA, MAKpOMHUPA U MEraMupa; NOHUMaHHE
POJIM aCTPOHOMUU B IIPAKTUUECKOMN AESITEIbHOCTH YEJIOBEKA
U JaJbHEWIIEM HAy4YHO-TEXHUYECKOM DPAa3BUTUH, POJIHU
¢buzukn

B (GOpMHpPOBaHHU  Kpyrozopa U  (YHKIHMOHAIbHON
IPaMOTHOCTH Y€JIOBEKa JUJISl pELICHUS PAKTUYECKUX 3a/1a4

OK 07. CopnetictBoBaTh | JINUHOCTHBIE pe3ynbTaThl JOJKHBI oOTpaxarb B uactu | [IP6 8.  CdopmupoBaHHOCTH  yMEHMSI  NPUMEHSATH
COXPaHEHHIO HKOJIOTUYECKOT0 BOCIIUTAHUS: NOJy4YEeHHBIE 3HaHUS JJIs1 OOBSICHEHUS YCIOBUI MPOTEKAHUS
OKpY KaroIien cpespl, - chopMUPOBAaHHOCTH  JKOJOTMYECKOH  KYJIBTYpHI, | (GU3NIECKUX SIBTICHUI B pupoje
pecypcocOepeeHnto, | MOHUMaHHe BIIMSIHUS COLMAJIbHO-9KOHOMHYECKUX | U s MIPUHATHUSL HPaKTUYECKUX pereHui
MPUMEHSTH 3HAHUS MIPOIIECCOB HA COCTOSIHUE TIPUPOIHOM U COMAIBHOM CPE/Ibl, | B TIOBCEHEBHOW KM3HM JJIsi oOecriedeHus: 0e301macHOCTH
00 U3MEHEHUH OCO3HaHME TIJIOOATBHOTO  XapakTepa  SKOJOTMYECKUX | MpU OOpalieHUH ¢ OBITOBBIMM MPUOOPAMHU U TEXHUUECKUMHU
KITUMata, IPUHIIATIEI npooiem; YCTPOHCTBaMHU, COXPAHEHUS 3JOPOBbS M COOIIOJICHUS HOPM
OepexIIMBOrO - IUIAHUPOBaHHWE W  OCYILECTBJIIEHHE JEUCTBUI B | DKOJOTMUYECKOTO IIOBEIEHUS B OKpYXKalolled cpene;
MPOU3BOJICTBA, OKpY’KaIoIel cpe/ie Ha OCHOBE 3HAHUS IIeJIel YCTOMYMBOTO | TOHUMAaHUE HEOOXOIUMOCTH TMPUMEHEHHS JIOCTHKEHUHN
3P PEKTUBHO Pa3BUTHSI YEJIOBEUYECTBA; ¢buzukn u TEXHOJIOTHii
JEeiCTBOBATH aKTUBHOE HENpUATHE JCHCTBHHA, TNPHHOCIIIUX BpPEI | JJIS pallHOHAIEHOTO MPUPOIOTIOIH30BAHUS

B Upe3BbIUaiiHBIX OKpy’Kalole cpeze

CUTYaIHsIX

IK 1.1 OBnasieHre YHUBEPCAIbHBIMU - chopmMupoBaTh YMEHHUSI PACIIO3HABATH
Opranu3oBbIBaTh KOMMYHHKATUBHBIMU JEUCTBUSMMU: busndeckue SBICHUS (TIPOIECCHI) U OOBSICHITH X
OJArOTOBKY 0) coBMeCTHas JIeSITeIbHOCTD: Ha OCHOBE M3YYCHHBIX 3aKOHOB: DJIEKTpU3alUs TE,

pabouux MecT,

- IOHUMAThb 1 UCII0JIL30BATh ITPCUMYIICCTBA

B3aMMOJICHCTBHE 3apsi10B, HATPEBAHUE




obopynoBaHus,
CBIPBSI, MATEPUAIOB
TUTSL IPUTOTOBIICHUS
nosry(pabpukatos B
COOTBETCTBHH C
UHCTPYKITUSIMU U
periiaMeHTaMu

KOMAaH/JHOW U UHJIUBUYyJIBHON pabOTHI;

- IPUHUMATH LIEJT COBMECTHOM ESITEIHLHOCTH,
OpPraHU30BbIBATh U KOOPJMHUPOBATH JICUCTBUS 110
ee JOCTH)KEHHUIO: COCTAaBJISATh IJIaH JICUCTBUH,
pacrpeensaTh POJIM ¢ Y4ETOM MHEHHHM YYaCTHHKOB
00CyXIaTh pe3yabTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH U BBHIMOJHSITH padOTy B
YCJIOBUSIX PEabHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

- OCYIIECTBIIATh MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAILUSIX, IPOSBIISITH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM
OBinaJieHHE YHUBEPCAIBHBIMU PETYISATUBHBIMU
JNICUCTBUSIMU.

I') IPUHATHE CEOS U APYTHUX JIIOICH:

- IPUHUMATh MOTHUBBI U ApTYMEHTBI APYTHUX JIOIeH
IIPU aHAJIU3€ PE3yJIbTATOB IESTEIbHOCTH;

- PU3HABaTh CBOE MIPABO U MPABO APYTUX JIIOAEH
Ha OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MUP C
MO3UIINH APYTOro YeJIOBEKa

IIPOBOJIHUKA C TOKOM, B3aMMOJICiICTBHE MATHNUTOB,
AJIEKTPOMATrHUTHAs MHAYKIUS, JEUCTBUE
MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM H
JBIDKYIIHAKCS 3apsill, JIEKTPOMATrHUTHBIE
K0JIe0aHUs U BOJIHBI.

- chopMHpOBaTh YMEHUS pelIaTh pacueTHbIE
3a/1a4M C SIBHO 33JIAaHHOU (PU3UYECKON MOJEINBIO,
UCIOJIb3Ysl PU3NYECKHE 3aKOHBI U IPUHIUIIBI; Ha
OCHOBE aHAJIM3a YCJIOBHS 33J]a4H BHIOUPAThH
(pU3UYECKYIO MOJIENb, BBIIETATH (DU3UUECKUE
BEJTUYUHBI U (DOPMYJIbI, HEOOXOAUMBIE IS €€
penieHusi, IpOBOAUTH PACUEThI U OLIECHUBATH
PEAIbHOCTbH MOTYYEHHOTO 3HAYCHUs PU3NUECKON
BEJIMYMHBIL; PEIIaTh KAYECTBEHHBIE 3a7a4H,
BBICTPAaNBAasl JIOTMYECKH HETPOTUBOPEUUBYIO
LETIOYKY PACCYXICHUN C OTTIOPON HA U3YYEHHbBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUSI.

- chopMUpOBaTH COOCTBEHHYIO TTO3HUITHIO 11O
OTHOLIEHUIO K pu3nueckor nHpopmanuu,
MOJIy4aeMOW U3 pa3HbIX UICTOYHUKOB, YMETh
UCIOJIb30BaTh U(POBBIE TEXHOJIOTUHU JIJIs TIOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMU U
Ipe/CcTaBlIeHUs] Y4eOHOM U HAyYHO-TIOMYJISIPHOM
uH(popMauu

- BJIAJIETh OCHOBHBIMU METOJaMH HAYYHOTO
NO3HAHMSI, UCTIOJIb3YEMBIMH B (PU3UKE: TPOBOAUTD
IpsIMbIE€ M KOCBEHHbIE U3MEPEHUs (PU3HUECKUX
BEJIMYWH, BBIOUPAst ONTUMAIBHBIN CIIOCO0




U3MEPEHUS U UCIIONb3YsI U3BECTHBIE METO/IbI
OIICHKHU MOTPENIHOCTEH U3MEPEHUM, POBOIUTD
UCCJIeIOBAHNE 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH C UCTIOIb30BAHUEM MPSMBIX U3MEPEHHU,
OOBSACHSTH MOJYYEHHBIE PE3yIbTaThl, UCIIONb3YS
bu3nuecKue Teopuu, 3aKOHbI U OHATHSI, U JIEaTh
BBIBOJIbL; COOJIIO/IaTh MpaBUiia O€30MacHOro Tpyaa
pu

IPOBEICHUH HCCIIEJOBAaHUM B paMKax ydeOHOro
JKCIIEPUMEHTa U y4eOHO-HCCIEI0BATEIbCKOU
JEeSATEIBbHOCTH C

IK 2.1
OpraHu3oBbIBaTh
MOJATOTOBKY
pabouux MecT,
obopymoBaHUs,
CBIPbs, MAaTEPUAJIOB
JUTSI IPUTOTOBIICHUS
ropsiaux OO/,
KYyJTMHAPHBIX
W3JIeTUH, 3aKyCOK
CJIO’KHOTO
aCCOPTHMCHTA B
COOTBETCTBHH C
WHCTPYKITUSIMU U
periiaMeHTaMu

B o0J1acTH 3K0JI0rM4eCKOr0 BOCIUTAHUS:

- c(hopMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPHI,
ITIOHUMaHHUE BIUSAHUS COLMAIBbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NMPUPOTHOU U
COIMAJIBHOM CPeJibl, 0CO3HAHUE TII00ATHHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

- IUNITAHUPOBAHUE U OCYLIECTBJIEHUE ICCTBUH B
OKpYXarolIen cpe/ic Ha OCHOBE 3HAHUSA LIEJIEH
YCTOWYHMBOTO PA3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEIPUATUE IEUCTBUM, IPUHOCALLIUX BPEL
OKPYKAIOIIEU CPELE;

- YMEHHE IPOTHO3UPOBATH HEOIArONPUSTHHIC
AKOJIOTUYECKHE MOCJIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUM, NPEAOTBPAILATh UX;

- paCIIMPEHUE OMBITA AEATEIBHOCTH
JKOJIOTUYECKOW HAIIPABICHHOCTH

- ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN O POJIHU U
MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOW KapTHUHE MHpa, O CUCTEMOOOpa3yrolen
pOJIU (PU3MKU B PA3BUTUHU €CTECTBEHHBIX HaYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTH, O BKJIaJe
POCCHICKHUX U 3apYOEKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH; IOHUMaHUE PU3NUECKON
CYLTHOCTH HAOIIOJAaEMBIX SIBJICHUI MUKPOMHUPA,
MaKpOMHpa U METaMHUpa; MOHUMAHUE POJIH
aCTPOHOMHUU B TIPAKTHUECKOH EATEIHLHOCTH
YelloBeKa U JaTbHEHIIIeM HayYHO-TEXHHUECKOM
pa3BUTHH, posind U3k B POPMUPOBAHUU
Kpyro3opa 1 pyHKIIMOHAIBHON TPaMOTHOCTH
YeJioBeKa I PelIeHUs MPaKTUYECKUX 3a/1a4;

- BJIaJICTh OCHOBOIOJIAralOIKUMHU (PU3UYECKUMU
HNOHATUSAMHU U BEIMYMHAMH, XapaKTePU3YIOITIMHU
¢duznyecKue nporecchl (CBsI3aHHBIMU C
MEXaHUYECKUM JIBIXKEHHUEM, B3aUMOICHCTBUEM




TEJ, MEXaHUYECKUMU KOJICOAHUSIMH U BOJIHAMM;
ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM BEILIECTBA,
TETUIOBBIMU MPOLIECCAMHU; AIEKTPUIECKUM U
MarHUTHBIM TMOJIIMH, SJIEKTPUIECKUM TOKOM,
3JICKTPOMAarHUTHBIMU KOJICOAHUSIMU U BOJIHAMU;
ONTUYSCKUMU SIBJICHUSIMHU; KBAHTOBBIMH
SIBJICHUSIMH, CTPOCHHEM aTOMa U aTOMHOTO 5]Ipa,
PaIMOaKTUBHOCTHIO); BIAJETh
OCHOBOTIOJIATAIOIIMMHU aCTPOHOMUYECKUMU
MOHSATUSIMU, TIO3BOJISIIOIIMMU XapaKTepHU30BaTh
MPOIIECCHI, MPOUCXOISIINE Ha 3BE3/1aX, B 3BE€3AHBIX
CHUCTEMax, B MEKTAIAKTUYECKOU Cpefie; TBUKCHUE
HeOECHBIX TEJI, YBOJIIOLMIO 3Be3/] U BecenenHoi;

- BJIaJI€Th 3aKOHOMEPHOCTSIMHU, 3aKOHAMH 1
TeopusiMU(3aKoH BceMupHoro tsarotenus, [, IT u III
3akOoHbI HpIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEPIUH, 3aKOH COXPAHEHUS
UMITYJIbCA, IPUHIIUIT CYTIEPIIO3ULIMHU CUJI, TIPUHITUII
PaBHOIIPABHOCTH UHEPITUAIIBHBIX CUCTEM OTCUETA;
MOJIEKYISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, IEPBBIM 3aKOH
TEPMOJMHAMUKHU; 3aKOH COXPaHEHUS
BJIEKTPUYECKOTO 3apsia, 3akoH KynoHa, 3akoH
Owma ay1s1 ydyacTka uen, 3akoH Oma J1st ToJTHOU
AJICKTPUYECKOM LIETH, 3aK0H J[>koyiis - JIeHna,
3aKOH 3JIEKTPOMAarHUTHOM MHYKIINH, 3aKOH
COXpaHEHMS SHEPIruH, 3aKOH IPSIMOJIUHEHHOTO
pacnpoCTpaHEHHUs CBETA, 3AKOH OTPAKECHUS CBETA,
3aKOH MPEJIOMIJICHUS] CBETA; 3aKOH COXPAHEHHUSI




SHEPIUH, 3aKOH COXPAHEHMSI UMITYJIbCa, 3aKOH
COXpaHEHUs NIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHUs1 MacCOBOTO YMCIIa, NoCTynaTsl bopa,
3aKOH PaJIl0aKTUBHOIO paciaja); yBEpEeHHOE
UCITI0JIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEN NpHU
aHayM3e (PU3NUECKUX SBJICHUM U IPOLIECCOB;

- chopmupoBaTh yMEHUS pEIIaTh PACUETHHIE
3a/layd C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHbI W MPUHLUIIBI, Ha
OCHOBE aHaJM3a YCIOBUSA 3aJadyd  BBIOUpaATh
(U3NUECKYI0 MOJENb, BBIACIATh (U3HUUYECKUE
BEUYUHBI U (HOPMYJIbl, HEOOXOIMMBIE ISl €€
peuieHus, IPOBOJUTH pacyeTbl M  OLCHUBATH
pPEAIbHOCTh TOJYYEHHOTO 3Ha4eHHs (PU3MUYECKOM
BEJIMYMHBI, pelaTh  KAuyeCTBEHHbIC  3a/1ayH,
BBICTpPAaWBasi  JIOTUYECKM  HEMPOTHBOPEUYUBYIO
LETIOYKY PAaCCYXJIECHUM C OMOPOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

IIK 3.1
Oprann3oBbIBaTh
MTOJATOTOBKY
pabounx MecT,
obopynoBaHus,
CBIPbSI, MAaTEPHAJIOB
JUTSI IPUTOTOBJICHUS
XOJIOIHBIX OO,
KyJTMHAPHBIX
W31, 3aKyCOK B
COOTBETCTBHH C

B 00J1acTH 3K0JI0rH4€CKOro BOCIIUTAHUS

- c(pOpMUPOBAHHOCTH PKOJIOTUUECKOMN KYIbTYpHI,
IIOHMMAaHUE BIIMSHHUS COIMAILHO-D9KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOIHOU U
COITMAJILHOM Cpe/ibl, 0CO3HAHKE TJI00ATHLHOTO
XapakTepa IKOJOTHUECKUX TTPOOIeM;

- IJIJAHUPOBAHWE U OCYIIECTBIICHUE ICHCTBUM B
OKpYXarUIeH Cpelie Ha OCHOBE 3HAHUSA LIEIEN
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUYECTBA;

AKTUBHOE HEINPUSITUE JCUCTBHUM, IPUHOCAIINX BPEL
OKPYXarUIEH CpeJie;

- c(popMUPOBAHHOCTH NMPEACTABICHUI O POJIU U
MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM
Hay4YHOW KapTHUHE MHpaA, O CUCTEMOOOpa3yoIen
poyii (PU3UKU B PA3BUTHHU €CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTUM, O BKJIaJie
POCCHICKUX U 3apYO€KHBIX YUEHBIX-(U3NKOB B
pa3BUTHE HAYKH; IOHUMaHUE PU3NUECKON
CYLIHOCTH HAOJII0Ja€MBIX SIBJICHUI MUKPOMHUPA,
MaKpoMHUpa 1 METaMHpa; TOHUMaHUE POJIH
ACTPOHOMUU B MTPAKTUYECKOHN ACSATENBHOCTH
YEJIOBEKA U JAJIbHENIIEM HAyYHO-TEXHHYECKOM




UHCTPYKIUSIMU U
periiaMeHTamMmu

- YMEHHE IPOTHO3UPOBATH HEOIArONPUSTHHIC
AKOJIOTUYECKHE MOCJIEACTBUS MPEATTPUHUMAEMBIX
NEVUCTBUM, IPEAOTBPAIIATh UX;

- pacIIMPEHUE OTbITA ACATECIbHOCTH
AKOJIOTUYECKOW HAPaBJICHHOCTH.

pa3BUTHH, posiud U3k B GOPMUPOBAHUU
Kpyrosopa v pyHKIIMOHAIbHON IPaMOTHOCTH
YeJIOBEKA JUIS PELICHUS IPAKTUYECKUX 3a1a4;

- BJIaJIETh OCHOBOIIOIAralOIUMH (PU3UYECKUMHU
IIOHATUSIMU U BEJIMYMHAMU, XaPAKTEPU3YIOILIUMHU
bu3nuecKue npouecchl (CBI3aHHBIMU C
MEXAHUYECKUM JIBUKCHUEM, B3AUMOICHICTBUEM
TEJ, MEXaHUYECKUMU KOJICOAHUSIMU U BOJTHAMU;
ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM BEILIECTBA,
TETUIOBBIMU MPOLIECCAMHU; HIEKTPUIECKUM U
MArHUTHBIM TMOJIIMU, SJIEKTPUIECKUM TOKOM,
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJIHAMU;
ONTUYECKUMU SIBJICHUSIMU; KBAHTOBBIMU
SIBJICHUSIMHM, CTPOCHUEM aTOMa U aTOMHOTO s1Apa,
PaAMOAaKTUBHOCTHIO); BIAICTh
OCHOBOIIOJIArarIMMHU aCTPOHOMHUYECKUMU
MTOHATHUSIMH, TTO3BOJISIFOIIIMMHU XapaKTEPU30BATh
IIPOLIECCHI, POUCXOIAIIME HA 3BE€3/1aX, B 3BE3/IHBIX
CHUCTEMAX, B MEXKTAJAKTUYECKOMN Cpelie; IBUKECHUE
HEeOCCHBIX TEJ, DBOJIIOLHIO 3Be3/ U BeenenHo;

- BJIAJI€Th 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U
TeopusiMU (3aKOH BcemMupHoro Tsarotenus, I, 11 u III
3akOoHbI HpIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPrUH, 3aKOH COXPAHEHUS
VMMITYJIbCA, TPUHIIUIT CYIIEPTIO3ULIMU CUJI, IPUHITUIIL
PaBHOITPABHOCTU MHEPLMAIIBHBIX CHCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, F'A30BbIEC 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHCHUS




AIEKTPUYECKOTO 3apsAa, 3akoH KyoHa, 3aKkoH
OmMa st yuacTka nenu, 3akod Oma Juisi OJIHOU
AJICKTPUYECKOM LIETH, 3aK0H J[>koyiis - JIeHna,
3aKOH 3JIEKTPOMAarHUTHOM MHIYKIINH, 3aKOH
COXpPAaHEHUS SHEPIUH, 3aKOH NPSIMOJIMHENHOTO
pacrpoCTpaHEHHUs CBETA, 3aKOH OTPaKEHUSI CBETA,
3aKOH MPEJOMJIEHHUS CBETA; 3aKOH COXPAaHECHUS
SHEPIUH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH
COXPaHEHHUS AIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHMsI MaCCOBOI0 UHCIIa, MOCTYJAaThl bopa,
3aKOH PaJM0aKTUBHOTO pacraja); 3aKOHOB 1
3aKOHOMEPHOCTEH MpHU aHaln3e GU3NIECKUX
SIBJICHUW U TIPOLIECCOB;

- chopmMupoBaTh YMEHHUSI peliaTh pacyeTHHIC
3a/1a4M C SIBHO 3aJIaHHOM (PU3HYECKON MOCIBIO,
UCTOJIb3YSI (PU3NYECKHE 3aKOHBI M MPUHITUIIBI; Ha
OCHOBE aHaJIM3a YCJIOBHS 3a]]a4H BHIOUPAThH
(bu3HUECKyI0 MOJIETh, BBIIETATh (PU3UYECKUE
BEITUYHUHBI U (DOPMYJIIBI, HEOOXOAUMBIE IS €€
pelIeHus1, MPOBOJIUTH PACUETHI U OLICHUBATH
peabHOCTD MOJYYCHHOTO 3HAUYCHUS (DU3NIECKOM
BEJIMYMHBI; PEIIaTh KAY€CTBEHHBIE 3a/1a4H,
BBICTPANBAsl JIOTUYECKH HEMTPOTUBOPEUUBYIO
LETIOYKY PACCYXKIECHUN C ONIOPOM HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS




2. CTpyKTYpa U coep:kaHue 00111e00pa3oBaTeJIbLHOM TUCITUNITIMHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yaeOHo# paboTh O6bem B
gacax

O6BbeM 00pa3oBaTEIBHOM MPOTPAMMBI TUCIUATIITUHBI 132

1. OcHoBHOE cofiepKaHue 104

BT. 4..

TEOPETUIECKOE 00yUeHHE 80

1abopaTOpHBIE 3aHATHUS 24

2. ITIpoeccronanbHO-OPUEHTUPOBAHHOE COICPKAHUE 22

[IpomexxyTounas artectanus (IK3aMeH ) 6
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaumenoBanue
pa3esioB U TeM

i
Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO ecCHOHAIBLHO OPMEHTHPOBAHHOE)
JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IIPHA HAJIMYMH)

Oo0Lem
4acoB

®opmupyemMble
KOMIIETCHIIUH

1

2

4

Pa3zjien 1. dusuka U MeTOAbI HAYYHOT0 MO3HAHUS

Tema 1.1
Bsenenue

Conep:xanue yueOHOro MaTepuaJia

dusuka - Hayka o npupoje. HaydHnbsie MeTOIbI TO3HAHUS OKPY’KaroIero Mupa. Posib skcriepumenTa u
TEOPUH B IpOIECCe MO3HAHUS NPUPOABI. DKCHEpUMEHT B ¢u3uke. MojenupoBaHue (HU3HIECKHX
sBJICHUI 1 npoueccoB. Hay4nbie runoressl. @u3ndeckne 3aKOHBI U TEOPHH. | paHUIIBI IPUMEHHUMOCTH
¢usnveckux 3akoHOB. IlpuHnmn coorBerctBusa. Pombs m Mectro ¢usuku B popMupoBaHUH
COBPEMEHHOW HayYHOH KapTHHBI MHpPa, B IIPAKTUYECKOH AEATEILHOCTH JIIOCH

OK 03
OK 05

Pasznea 2. Mexanuka

18

Tema 2.1
Kunematuka

Conep:xanue yueO0HOro MmaTepuaJia

Mexannueckoe aBkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCKOro JBmkeHHus. Cucrema orcyera.
Tpaekropus. Ilepememenne, ckopocTb (CpeaHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOUYKHM, MX MPOEKIMH HAa OCH CHCTeMbl KoopauHar. CloXeHHe MepeMelleHUul U
CIIO’)KEHHE CKopocTed. PaBHOMepHOE M PaBHOYCKOpEHHOE NpsAMOJIMHEHHoe aBmkeHue. I'paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH W MNEPEeMELICHUS MaTepUalbHONW TOYKHU OT
BpeMmeHu. CBoOOAHOE TMajieHHe. YCKopeHHe CcBoOOgHOro maaeHus. KpuBosnnHeiiHOe IBU)XKEHHE.
JIBu>keHHe MaTepuaIbHOW TOUYKU MO OKPYXHOCTH C TMOCTOSIHHOM MO MOJYJIIO CKOPOCTbIO. YTJOBas
CKOpOCTbh, JHMHENHas ckopocThb. [lepuoa u 4yacrora obpameHus. LleHTpocTpeMuTensHOe YCKOpEHHE.
TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: CIIUJJOMETP, ABHKEHUE CHAPSIIOB, LIEMTHBIE U
peEMEHHBIE TIEpeaaun

[IpakTueckue 3aHsATHS

[IpakTuyeckue pabOTHI:

N3mepenne MIrHOBEHHOM CKOpOCTH. lccnenoBaHWE COOTHOIICHMS MEXAY IyTSAMH, IMPOWIECHHBIMU
TEJIOM 3a IIOCJIEN0BATEIbHBIE PAaBHBIE IIPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHXKCHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYNIO. M3yueHue NBM>KEHUS IIapuKa B BA3KOM >KMIKOCTH. M3yueHue
JBMDKEHUS Te1a, OPOIIEHHOT0 TOPU30HTAIBHO

Tema 2.2

Conep:xaHue y4eOHOT0 MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07

IIK 1.1

20



Jnnamuka

[Ipunuun ornocurensHocTH ['anmwiies. IlepBblil 3akoH HproToHa. MHepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuanbHoi cucteme orcuera (MCO). Tperuit 3akon HproToHa /11 MaTepHaIbHBIX TOYCK. 3aKOH
BcemupHoro Tsarorenus. Cuna Tspkect. IlepBas kocMuueckast ckopocTh. Cuiia ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Bunbl TpeHus (1mokosi, CKoibxeHus, kaueHus ). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHusi CKOJNBKEHUSI U cwia TpeHus mokosi. Koadgdumuent tperus. Cuia COMpOTHBICHUS TIPH
JIBUKEHUM Tella B KUAKOCTU Wid rasze. lloctymarenbHoe M BpaliateiabHOE ABHKEHHE aOCOIIOTHO
TBEpJOTO Tena. MOMEHT CHUJIbI OTHOCUTENIBbHO OCH BpamieHus. [lmedo cubl. YcinoBusi paBHOBECHs
tBepaoro tena B MCO. TexHuyeckue ycTpoilcTBa M INMPAKTHYECKOE MPUMEHEHHE: MOALIMITHUKM,
JIBIYKEHUE UCKYCCTBEHHBIX CITYTHHKOB

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padbOThI:

W3y4yeHnune nBrkeHHs OpycKa 10 HAKJIIOHHOW TNIOCKOCTH IOJT ISHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOUINX B 1e()OPMUPOBAHHOM MTPYKUHE U
PE3MHOBOM 00pas3iie OT BEJIMYHHBI UX Je(opMalun

JlabGopaTopHble 3aHATHUSI

JlabopaTtopHas pabota 1. VccrienoBanue yciioBUl paBHOBECHSI TBEPJIOTO Teja, UMEIOIIETO OCh
BpallIeHUs

Tema 2.3
3aKOHBI
COXPAHCHHUS B
MEXaHHUKE

Conep:xanue yueOHOro MaTepuaJia

Mexanunueckass pabora u MouHocTh. Kunernmueckas sHeprus. [loTeHuumanpHas sHeprusi. 3aKoH
COXPaHEHHUs MEXaHUUYeCKOM 3Hepruu. PaboTa cuiibl TSXKECTH U CUIIBI yIIpyrocTu. [I[puMeHeHne 3akoHOB
coxpaHeHus. Mcnonb30BaHNE 3aKOHOB MEXAaHUKH Ul OOBSICHEHUS IBM)KEHUS HEOECHBIX Ted U JUIs
Pa3BUTHA KOCMUUYECKUX MCCIIEOBAaHUM, TPaHUIIBI TPUMEHUMOCTH KJIAaCCHUECKON MexaHuku. Mmmyibc
MaTepUaIbHONU TOUKH (TeJa), CUCTEMBI MAaTEPHANIBHBIX TOUEK. MIMITybCc CHIIBI M U3MEHEHUE UMITYJIbCA
Tena. 3akoH coxpanenus ummynbca B UCO. PeaktuBHoe nBmkenue. Pabora cuibl. MOITHOCTH CHITHL.
Kunernueckass sHeprus marepuanbHoil Touku. Teopema 00 H3MEHEHHMM KHHETHUECKOW SHEPrHH.
[lorenunaneHass oHeprus. IloTeHuuanbHas dSHeprus ynpyro JaeGOpMHUPOBAHHOW MPYKHUHBL.
[TorennuanbHast SHEprust Tena BONM3M MoBepXHOCTH 3emid. IloTeHnManbHble U HEMOTEHLIMAIbHBIE
ciiibl. CBsi3b paOOTHl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKON SHEPTruu CHCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKON PHEPTUH. YTIPYTHE U HEYIIPYTHE CTOJIKHOBEHHUS

[IpakTrueckue 3aHATHS

[IpakTrueckue pabOTHI:
W3yuenune cBsI3M CKOPOCTEH Ten MpH Heynpyrom yaape. McciemoBaHue cBS3M paOOTHI CHIIBI C
VU3MEHEHHEM MEXAHUYECKOM YHEPTUH Tea.
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Texunueckue YCTpOﬁCTBa U IPAKTUYCCKOEC IPHUMCHCHHE: BOAOMET, KOIICP, pr}KI/IHHHﬁ IIUCTOJICT,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAaKCT.

Hcnons3oBaHne 3aKOHOB MEXaHUKH JJIA 00BsACHEHUS JABUIXKCHUA HEOECHBIX Tel H I pa3BUTHUA
KOCMHYCCKUX PICCJICIIOB&HHIZ, T'paHUllbl MTPUMCHHUMOCTHU KJIaCCUYECKOM MEXaHHUKH. I/IMI/ITaI_II/ISI
HEBCCOMOCTHU

JlabopaTopHble 3aHATHS

JlaboparopHast padota 2. VccienoBanue CBS3U paOdOThHI CHUIIBI C U3MCHEHUEM MEXaHUYECKOW dHEPTUU
TeJla Ha MPUMEPE PACTSHKCHUS PE3HHOBOTO JKI'yTa

Paznen 3. MoJiekyasipHasi pu3uKa 4 TEpMOANHAMHKA

20

Tema 3.1
OCHOBBEI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPUHU

Conep:xanue yueOHOro MmaTepuaJia

OcCHOBHbIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM U MX OINBITHOE OOOCHOBaHUE.
BpoynoBckoe nBumxkenue. quddysus. Xapakrep ABHKEHHS W B3aUMOJACHCTBHSI YaCTHI[ BEIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPHABIX TET M OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TuX Mozened. Macca u pasmepsl Mosekyn. KommuectBo BemiectBa. llocrosHHas ABoranapo.
TenmoBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana temneparyp Lenbcus. Mogens
uaeanpHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJIIPHO-KMHETHUECKON TEOPHUHM HAEaIbHOTO rasa.
AOcomntoTHas TemrepaTypa Kak Mepa CpeJHell KHHETUYECKOH SHEPrUuM TEIJIOBOIO JBUKEHHS YaCTHI]
raza. [llxana Temneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHne Menneneesa-Knanelipona. 3akoH
Hanerona. M3onponeccsl B U€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. I'paduueckoe
NpEJCTaBICHUE H3O0MPOLIECCOB: HU30TE€pMa, H30Xopa, u3zobapa. TexHUuUeckue yCTpoWcTBA H
IIPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpakTuueckue pabotsl: M3mepeHne Macchl Bo3ayxa KiaccHONW koMmHare. MccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHUS pa3pesKeHHOr0 ra3a

JlaboparopHble 3aHATHSA

JlaGoparopHas pabota 3. M3yueHune 0JHOTO U3 U30MPOLECCOB

Tema 3.2
(OCHOBBI
TepMO)II/IHaMI/IKI/I

Conep:xanue yueOHOro MmaTepuajia

Buytpennss sHeprus. Pabora u Termonepenaua. KonudecTBO TEMIOTHL. YpaBHEHHE TEIJIOBOTO
Oananca. [lepBoe Hauano TepmoarHaMHUKU. AnuabaTHbIN npouecc. Bropoe Havano TepMOIUHAMHUKU.
Temnosele nBuratenu. KIIJ[ TtemmoBoro asurarens. OxpaHa mnpuponsl. TepmoauHamudeckas
cuctema. BHyTpeHHsIs SHEprusi TEpMOIMHAMUYECKON CUCTEMBI U cIOcOObI ee n3MeHeHus. KonruecTBo
TEIIOTHI U pabora. BHyTpeHHSs 3HEprusi OJHOATOMHOIO HACANBHOTO ra3a. Buuel Temonepenauu:
TEIUIONPOBOJHOCTh, KOHBEKLHSA, W3IIydeHHE. YenbHas TEILNIOEMKOCTh BelecTBa. KosimyecTBo
TETIOTHI pH Tersionepenaye. [loustue 00 agnabatHom mpouecce. I1epBblil 3aKOH TePMOANHAMUKH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

IIK 2.1
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[IpuMeHeHre MMepBOro 3aKOHA TEPMOJUHAMHUKH K u3ompoueccaM. [ 'padudeckas HWHTEpHpeTaIus
pabotbl ra3a. Bropoii 3akoH TepmoauHamuku. HeoOpaTMMOCTh TpolieccoB B mpupoje. TermioBbie
MaIluHbl. [IpUHIATIBL IEHCTBHSI TEIUIOBBIX MamH. [IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX MAIllMHAX.
KoaddutnmenT noneznoro neicteus TerioBoit mamuHel. [{ukin KapHo u ero koadGuimeHT noae3noro
JEUCTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIJIOIHEPTeTUKU. TeXHHYECKUE YCTPOUCTBA U TPAKTUIECKOE
NpPUMEHEHHE: ABUTaTeIb BHYTPEHHETO CTOpaHUsl, OBITOBOI XOJOMIBHUK, KOHAUIIMOHED

JlabopaTopHble 3aHATHS 2
JlaboparopHast pabota 4. M3mepeHue yaenbHON TeII0eMKOCTH
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia 4
/ATperaTHble [TapooOpa3zoBanne u KoHAeHcamws. lcmapenue u kuneHue. AOCONIOTHAS W OTHOCHTEIHHAS
COCTOSIHUS BIQXKHOCTh BO3AyXa. HacbllieHHbI map. VYaenbHas TeIuioTa MMapooOpa3oBaHus. 3aBUCHMOCTD
BCIICCTBA U TEMIIEpaTypbl KUIIEHUS OT JAaBieHus. TBepnoe Tteno. Kpucramimueckue u amopgHble Tena.
(azosbie AHuzoTponusi CBOMCTB KpuctawioB. JKuakue kpucrtamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue u
EPCXOAbI Kpuctajum3anus. Y ieiapHas Teruiora miasieHus. Cyonumanus. Y paBHEHUE TEIIOBOTO OanaHca
[IpakTrueckue 3aHATHUS
[IpakTuueckas padbora: TexHudyeckue yCcTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOTYYEHHSI COBPEMEHHBIX MaTEPUAIIOB, B TOM UHUCIIE
HAaHOMATepHaJIOB, U HAHOTEXHOJIOTUU
JlabopaTopHble 3aHATHS 2
JlaGoparopHas pabota 5. OnpeneneHue BIaKHOCTH BO3TyXa
Paznen 4. DnekTpoamHamMuka 28
Tema 4.1 Conep:xaHue yueOHOTro MaTepuaJjia 8
OJIEKTPOCTATHKA | DJIEKTpU3alisl Tell. DICKTpUUSCKHid 3apsi. JlBa BUaa 3JIEKTPHUYSCKHX 3apsiioB. [IpoBOJHUKH,

JOUDJIEKTPUKNA WU TIOJIYNPOBOAHMKHU. 3aKOH COXPaHEHHUs DSJIEKTPUUECKOro 3apsja. BsaumopeiicTBue
3apanoB. 3akoH KynoHa. TodeuHbIl 3JeKTpUYecKuil 3apsa. DiekTpudeckoe rnosie. HanpskeHHOCTh
ANEKTpUYecKoro mnouid. [IpuHIun cyneprno3uuuu 3JIEKTPUYECKUX MOoJIed. JIMHUM HanpsyKEeHHOCTH
yIeKTprueckoro nois. Padora cuin anekrpocratuueckoro nosis. IloteHuuan. Pa3zHocTs NOTEHINAIOB.
IIpoBOOHMKM M AMIIEKTPUKM B DJIEKTPOCTATUYECKOM TMoJje. JManekTpuueckas NPOHHUIAEMOCTb.
OnekrpoeMKkocTb. KoHieHcaToOp. DIIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOpA. JDHEPrusl 3apsyKEHHOIO
KOHJIEHCATopa

[IpakTrueckue 3aHsATUS

[TpakTuueckue paboThl: V3MepeHHe SIEKTPOEMKOCTH KOHIEHcaTopa. TeXHWYecKue YCTpOHCTBa U
MIPAKTUYECKOE MPUMEHEHHE: SJIEKTPOCKOI, AJIEKTPOMETP, IEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE
JIEKTPONIPUOOPOB, KOHJICHCATOP, KOMUPOBAIBLHBIN anmapar, CTpyHHBINH IPUHTEP

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

IIK 3.1
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Tema 4.2
TTocTOSSHHBIHM
PIEKTPUYECKUI
TOK. TOKHU B
[Pa3JIMYHBIX
cpenax

Conep:kaHue y4eOHOT0 MaTepuaJia

DONEeKTPUUECKUN TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[Tocrosannseiii Tok. Hanpsixenue. 3akon Oma a1 ydyacTka LENU. DJEKTPUYECKOE COMPOTHUBIICHUE.
VYaensHoe comnporuBieHue BemiecTBa. [locienoBaTenbHoe, napamienbHOE, CMEIIAHHOE COEIUHEHUE
MPOBOJHMUKOB. Pabora snekrpuueckoro toka. 3akoH [[xoymnsa-JIeHma. MoOIIHOCTh AIEKTPUYECKOTO
TOKa. ODJIEKTPOJABMIKYILAs CUla U BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHMKA TOKa. 3akoH Owma Juist
MOJIHOM (3aMKHYTOM) s3nekTpuueckod nenu. KopoTkoe 3aMplkaHue. DJIEKTPOHHAs MPOBOAUMOCTD
TBEPAbIX METAJNIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAIOB OT TemrepaTypbl. CBEpXIIPOBOJUMOCTb.
DneKTpuuecKkuil Tok B BakyyMme. CBOMCTBA 31eKTpOHHBIX my4koB. [lomynpoBonuuku. CobcTBeHHAs U
IIpUMECHas MIPOBOAMMOCTb IOJYHNpoBOAHUKOB. CBolicTBa p-N-nepexona. IlomynpoBoaHUKOBBIE
npuOOpHl. DIEKTPUYECKH TOK B PacTBOpaXx M pacijiaBaX »dJIEKTPOIUTOB. DJEKTPOIUTHYECKAsS
aucconuanus. JJIeKTpoianu3. DIEKTpUYecKuil Tok B ra3zax. CaMoCTOATEIbHBIM U HECAMOCTOSITENbHBIH
pazpsan. Monnus. [1nazma

[IpakTrueckue 3aHATUS

[IpakTuueckas padbora: TexHudyeckue yCTpoiCcTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, AIEKTPOOCBETUTEIbHBIE
pUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AMOJ], TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYITPOBOTHUKOBBIN TUOJ, FaJIbBAHUKA

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota 6. M3yueHne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.
JlaboparopHas padota 7. I3mepeHune 31eKTPOIBIKYIIEH CUITBI HCTOUYHHUKA TOKA M €T0 BHYTPEHHETO
COITPOTUBJICHUA

Tema 4.3
MarauTHoe
oJie.
DJIEKTPOMArHUT
Has UHIYKLHS.

Conep:xanue yueOHOro MaTepuaJia

[ToctosHHble MarHuThl. B3anmonmeicTBHE TMOCTOSHHBIX MAarHuToB. MarHutHoe Tmoje. BekTtop
MarHuTHOM MHIAYKUUU. [I[pUHIMI Cyneprno3uiuu MAarHUTHBIX Moyied. JIMNHUM MarHUTHOM WMHIYKUHUH.
KapTuna 1MHUI MarHUTHOM MHAYKIMU MOJISI TOCTOSTHHBIX MAarHUTOB. MAarHUTHOE TOJI€ TPOBOJHUKA C
TokoM. KapTuHa NMHMI WHIYKIUU MAarHUTHOTO MOJIsl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJIHHKA, KATYKW C¢ TOokoM. OmnbIT Opcrena. B3anmmoneicTBue MNpPOBOJIHUKOB C
TokoM. Cuna Ammnepa, ee Moaynb U HampaBieHue. Cuna JlopeHia, ee MOIyllb M HampaBiCHHE.
JIBu>keHHe 3apsHKeHHOM YacTHIlbl B OJHOPOJHOM MarHuTHOM mnoste. Pabora cuibl JlopeHua. SIBnenue
3JEKTPOMAarHUTHOM HWHAYKIUHU. [IOTOK BekTOpa MarHUTHOM MHAYKUHMH. DJIEKTPOJBMKYILAS CHUIIA
WHAYKIMUA. 3aKOH JJIeKTpoMarHuTHoW uHAyKuu Dapanes. BuxpeBoe >3JEKTpUYECKOE TMOJIE.
DNEeKTPOABUAKYILASA CUJIAa UHAYKIMU B IMPOBOJHHUKE, JBIXKYIIEMCS MOCTYIMATEIbHO B OJHOPOJIHOM
MarHuTHOM Tone. IlpaBmio Jlenma. MHaAyKTUBHOCTB. SIBJIEHME CAaMOMHIYKIIMU. DJIEKTPOABMKYIIAS
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Cuhjia CaMOMHAOYKIIUU. BHGPFI/IH MArdvMTHOTI'O I10JI KaTYIIKHU C TOKOM. :‘)J'IGKTPOMaFHI/ITHOG IIo0JIC

[IpakTrueckue 3aHATHUS

[TpakTuyeckue paboTel: Vi3ydeHne MarHuTHOTO TOJISI KATYIIKUA C TOKOM.
TexHn4yeckue ycTpolCTBa M NPAKTUYECKOE NMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI, 2JIEKTPOMArHMTHI,
9JIEKTPOJIBUIaTEelIb, YCKOPUTEIU JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb

JlabGopaTopHble 3aHATHSA

JIaboparopHas pabota 8. HcciieqoBanue neicTBUs IOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM
JlaboparopHast pabora 9. M3y4ueHue sBICHUS JIEKTPOMArHUTHOW WHAYKIIHN

Pa3gen 5. Kosie0anus v BOJIHBI

22

Tewma 5.1
MexaHUUeCcKHe
u
AIICKTPOMArHUTH
ble KOJIeOaHus

Conep:xanue yue0HOIro MmaTepuaJia

KonebarenbHast cuctema. CBoOonHbIE MexaHMuyeckue KosiebaHus. [‘apMoHHueckue KoseOaHus.
Ilepuon, yacrora, ammuTyaa u ¢asza xonedanuil. IlpykuHHbIN MasTHUK. MaTeMaTH4eCKUN MasiTHUK.
VYpaBHeHHe rapMOHWYECKHX Koyiebanuil. [IpeBpamieHue SHEpruM MPpHU TAPMOHUYECKUX KOJICOAHHSX.
Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KojeOaHHs B MJCATbHOM KOJeOaTelIbHOM
KOHTYpe. AHAJIOTHS MEXIy MEXaHWYeCKMMH U DIIEKTPOMArHUTHBIMH KoneOaHusimu. Dopmyna
TomcoHna. 3akoH cOXpaHeHMs PHEPruu B HEaIbHOM KojeOaTenbHOM KoHType. IlpencraBinenue o
3aTyxaroImuX KojeOaHWsX. BwIHyXJIeHHbIe MexaHHueckue kojeOaHus. PesoHanc. BwIHyXIeHHBIE
3JIeKTpOMarHuTHbIe Kosebanus. IlepemenHblil Tok. CHUHYCOMIANbHBIN MepeMeHHbI TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U JICHCTBYyIOIee 3HAYCHWE CHJIBl TOKAa W HAINPSHKEHUS.
Tpancdopmarop. [IpousBoacTso, nepepaya 1 NOTpedICHUE DIEKTPUIECKON IHEPTUU. DKOIOTHUECKHE
PHUCKH TIPH TPOM3BOJICTBE AIIEKTPHUECKOW »HEpruu. KynbTypa HCIOIB30BaHUS DIIEKTPOIHEPTUU B
IIOBCEHEBHOMU KU3HU

[IpakTueckue 3aHsATHS

[IpakTuyeckue pabotsl: MccnenoBanue 3aBUCUMOCTH TIepUoOJia MajbIX KoJieOaHUil Tpy3a HAa HUTH OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHHYeckne yCTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: dJIEKTPUIECKUN
3BOHOK, '€HEpaTOp NMEPEMEHHOI0 TOKA, JIMHUM DJIEKTponepeaay

JlabGopaTropHbie 3aHATHSA

JlabopaTtopHas padota 10. MccneqoBanue mepeMeHHOTO TOKA B IIEMH U3 MOCIEI0BATEIEHO
COEJIMHEHHBIX KOHAEHCATOpa, KaTYIIKU U PEe3UCTOpa

Tema 5.2

Conep:xanue y4eOHOT0 MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07

IIK 3.1
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MexaHndecKne
151
PIICKTPOMArHUTH
bIE BOJTHBI

MexaHuyeckue BOJIHBI, yClIOBHs pacrnpocTpaneHus. llepuon. CKopocTh pacnpoCTpaHEHHs U JJIMHA
BosiHBL. [lomepeunsle u mpomonbHbIe BONHBL. MHTepdepeHuns n Iudpakins MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3BykKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DJIEKTPOMAarHUTHBIE BOJIHBI.
VYcenoBuss u3iMydeHUs DIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHrtanus BexkropoB E, B, v B
3JEKTPOMAarHUTHOM BojHE. (CBOWCTBA 3JIGKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, IPEJIOMIICHHUE,
nonspuzauus, Jaudpakuus, uHTepdepeHus. CKOpOCTh 3JIEKTPOMAarHUTHBIX BoyH. Illkama
ANEKTPOMArHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U ObITy. [IpuHIIMITBI
paauoCBA3M U TeleBUAeHUA. Paaronokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAtOIIeH CpeJibl

[IpakTyeckue 3aHsATHUS

[IpakTrueckas pabora: TexHUYECKHE YCTPOWCTBA M IPAKTHUYECKOE NPHUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas AMArHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap, pPaauoONpUEMHUK,
TeneBU30p, aHTeHHa, Tenedon, CBY-meup

Tema 5.3
Onruka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacpoCcTpaHEHUE CBETa B OAHOPOAHOMU cpene. JIyu cBera.
Toueunslil ucTounuk cBeta. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenne n3odpaxeHuit
B IUIOCKOM 3epkaie. [IpemomieHue cBera. 3aKOHBI IPEIOMJICHUS cBeTa. AOCONIOTHBIN IOKa3aTeilb
npenomienus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yrojgl TMOJHOTO BHYTPEHHETO
otpaxxkenus. Jucnepcus ceera. CrnoxkHbIi coctaB 6enoro cBeta. [pet. Cobuparoiiue 1 paccenBaroIime
nuH3bl. ToHKas ymH3a. DOKYCHOE pacCTOSIHUE M OINTHYECKas cuja TOHKOM JnH3bl. [loctpoeHue
M300paXeHU B COOMpAIONINX U paccerBaronInX JuH3aX. DopMmysia TOHKON IWH3BI. YBEITHYEHHE,
naBaeMoe JuH30iM. Ilpegensl NPUMEHUMOCTH TEOMETPUYECKOW ONTHUKH. BomHOBasg onruka.
Wnrepdepenius cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOMIOICHNUS MAaKCUMYMOB 1 MUHUMYMOB
B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(}A3ZHBIX KOTEPEHTHBIX UCTOUYHUKOB. Judpakius cBera.
JudpakimonHass pemierka. YciaoBHe HAOMIOJACHHsS TJIaBHBIX MaKCUMyMOB TpU  MaaeHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha AUpaKIMOHHYIO pemeTky. [lonspusanus ceeta

HpaKTI/I‘-ICCKI/Ie 3aHATUA

[IpakTuyeckue padotsl: Habmoaenue nucnepcun cBeta. TexHUUecKne YCTpOMCTBA U MTPAKTUYECKOE
MIPUMEHEHHE: OUKH, JTyIa, oToanmnapaT, IPOSKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHA$ ONTHKA, AU(PpaKIIMOHHAs pelIeTKa, MOJISPOU, TEIECKOI

JlabopaTropHbie 3aHATHSA

JlabopaTtopHas pabota 11. Onpenenenue mokasaress IPETOMICHHUS CTEKIa
JlaboparopHas pabota 12. HccienoBanue cBONCTB N300pakeHUI B JIMH3aX

Pa3nen 6. OcHOBBI crIeNHAILHON TEOPUH OTHOCUTEIBLHOCTH

Tema 6.1

\ Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
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OCHOBBI TEOpUHU
OTHOCHUTEIIHOCT
131

['paHunl  NMPUMEHMMOCTH  KJIacCHMYeCKoW  MexaHuku. [locTymarbl  crenuaabHOH — TEOpUH
OTHOCUTENbHOCTU: MHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMme, MPUHIIMI OTHOCUTEIIBHOCTH
OiHmTeliHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHM W COKpalleHUE JIUHBI.
DHeprusi M HUMITYJIbC PEISTUBUCTCKOM wyacTUIbl. CBS3b MacChl C JHEPrUe W HUMITYJIbCOM
PENATUBUCTCKOM YaCTHUIIbI. DHEPTHUS IMOKOS CBOOOHON YaCTHIIBI

OK 04
OK 05
OK 07

IIK
1.1

Pa3nen 7. KBanToBasi pusnka

12

Tema 7.1
DIIEeMEHTBI
KBAaHTOBOM
OIITHKU

Conep:xanue yueOHOT0o MaTepuajia

®oronsl. ®opmyna [lnanka cBs3u sHepruu (HOTOHA C €ro YacTOTON. DHEpPrust U UMIYJIbC (POTOHA.
OtkpeiTne u uccrnenoBanue Gorordpdexra. OnbiTel A.I. CromeroBa. 3akonsl (oTodddexTa.
VYpasuenne OitHmreiina ans dotodddexra. "Kpacnas rpanuna" ¢ororddekra. JlaBnenue cperta.
Omnwiter T1.H. JlebeneBa. Xumudeckoe ACHCTBHE cBeTa. TEeXHWUYECKHE YCTPOMCTBA M MPAKTUYCCKOEC
npuMeHenue: GoTorneMent, GoToAaTIuK, COTHEUHas OaTtapes, CBeTOANO]]

Tema 7.2
CtpoeHue atoma

Conep:xanue yueOHOro MaTepuaJia

Mopnens atoma Tomcona. OmnbiTel Pezepdopaa no paccesnuto -yactuul. [lnanerapuas Moaens aToma.
[Tocrymarer bopa. M3nmydenue u mornionieHne (OTOHOB TPU IEPEXOAe aToMa C OIHOTO YPOBHS
9HEpruu Ha Apyro. Buasl cnextpoB. CHEKTp YpOBHEH HHEpruu aToMa BoAopoja. BosHoBbIE
cBoiictBa uwactuu. Bomuel ge bpoitna. KopnyckymnspHo-BonHOBOM ayanu3M. CHOHTaHHOE U
BBIHY)KJICHHOE H3iTydeHue. Judpakuus 31eKTpOHOB B KpUCTalaX. Y CTPOWCTBO M NMPUHLMUI PabOTHI
nmazepa. TexHMUYECKHE YCTpOMcTBa M MPAKTUYECKOE IMPUMEHEHHWE: CHEKTPaJbHBIH  aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP

[IpakTrueckue 3aHATHS

[IpakTuyeckas padora: HaOnronenue nuHeHyaToro crekTpa

Tema 7.3
IATOMHOE SI7IpO

Conep:kanue y4eOHOIro MaTepuaa

OKCIIEpUMEHTHI, 10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE PaiuOaKTUBHOCTH. ONBITHI
Pezepdopaa mo onpeneneHno coctaBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, ramMmma-
n3NydyeHus. BiusHMe PaguoOaKTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEHUTPOHA.
Hyxnonnas mozpens sinpa ['eitsenbepra-MBanenko. 3apsn sinpa. MaccoBoe uucio sapa. M30Tomsl.
Anbda-pacnian. OJEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amMma-uznmyuenuwe. 3akoH
PaZMOaKTUBHOIO pacmazia. DHEpPrusi CBA3M HYKIOHOB B sizpe. SnepHble cuibl. JlegekT mMacchl spa.
Snepubie peakuuu. Jlenenue u cuntes saep. Anepusiii peakrop. Tepmosiaepusiii cuartes. [Ipodaems! u
MEPCIEKTUBBI AJIEPHON PHEPTETHUKHU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON IHEPTreTHKHU. DJIEMEHTapHbIE
gacTulbl. OTKpBITHE MO3UTPOHA. MeToIbl HAOMIONEHHUS W PErucTPalud 3JIEMEHTapHBIX YacTHIl.
dyH1aMEeHTAJIbHBIE B3aMOIeHCTBH. ENMHCTBO (hr3ndecKoi KapTUHBI MUpa

IIK 2.1
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HpaKTI/ILICCKI/Ie 3aHATUA

[IpakTuyeckue paboTel: VccienoBanue TpeKOB 4acTHIL (110 TOTOBBIM (poTorpadusim).
Texnndeckue ycTpoiicTBa M NPaKTHYECKOE NPUMEHEHHE; J03MMETp, KaMmepa BuibcoHa, smepHBIN

peakTop, arToMHasi 6omOa

IIpodeccrnonaJbHO OPHEHTHPOBAHHOE CO/IePKaHUe (CoepKaAHHe MPUKJIATHOT0 MOTYJIs1) 22 OK, IIK
IMpomexyTounas aTrrectanus (JK3aMeH) 6
132

Bcero:
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3. Ycaosus peajiM3aumu MPOorpaMmblI o0meo0pa3zoBaTebHOM
TUCHUTITTHHBI

3.1 TpeGoBanuss K MHHHMAJBLHOMY MAaTepHAIbLHO-TEXHUYECKOMY
o0ecneyeHun 1o
B cootBerctBuu ¢ TpeboBanusiMu GPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBblii ypoBeHb Kypca (M3UMKH HA YPOBHE
cpemHero oomero o0pa3oBaHMs JOJDKEH M3ydaThCs B YCIOBUSX KaOWHETa (PU3UKHU
WM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukina. B kabunere Qu3MKKM JODKHO OBITH HEOOXOAUMMOE JIabopaTOpHOE
o0opyZoBaHWE i1 BBIMOJHEHUS YKa3aHHBIX B TMporpamMmMe 10 (U3uKe
MPaKTUYECKUX PabOT M JEMOHCTpAllMOHHOE O0OpyaoBaHHE. J[eMOHCTpaIlMOHHOE
obopynoBanue (OpMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHHUMAaJIbHOU
JIOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOTpaMMe IO
bu3MKe KITIOYEBBIX JEMOHCTpPALUNA IS WCCICAOBAHMS H3y4aeMbIX SIBJICHUN U
MPOIIECCOB, SMIHUPUYSCKUX M (YHIAMEHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
npumeHeHui. JlaboparopHoe o0opyaoBaHHe AJis TaOOPATOPHBIX U MPAKTHUYECKUX
paboT (opMupyeTcs B BUJE TEMaTHUECKUX KOMIUIEKTOB U 0OecrnedyrBaeTcsl B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaThueckue KOMIUICKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMILUICKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIEC TU(PPOBBIX TaOOpaTOPHUH.
O6opynoBanue yueOHOTO KaOMHeTa:
- IOCAJI0OYHBIC MECTA MO KOJUYECCTBY 00YUaIOIINXCS;
- pabodee MeCTO Iperno1aBaTes;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUICKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;
- 3aJaHUS TS IPOBEPOYHBIX PaboT;
- Npo¢eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;
- MaTepuajbl SK3aMeHa.

TexHuueckue cpecTBa 00yUeHus:
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- IEPCOHATBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MIPOTPAMMHBIM 00€CTICUCHHUEM;
- IPOEKTOP C IKPAHOM.
- 3anpl  (OMONMMOTEKa, YWUTAIBHBIM 3a1 C BBIXOJIOM B HH(OPMAIIMOHHO-

TEJIEKOMMYHUKALIMOHHYIO ceTh HTEepHET)

O6GopynoBanne yueOHOro KabuHeTa:

1. KommekT qyis 1a60paTopHOTO MPAaKTUKyMa IO ONTHKE;

2.  Kommuiekt ais 1abopaTopHOTo MPaKTUKyMa M0 MEXaHUKE;

3.  Kommiekr st 1a0opaTopHOro MpakTUKyMa MO MOJIEKYJSIpHOW (u3HuKe U
TEPMOIMHAMUKE;

4.  Kowmmiekt s 1abopaTOpPHOTo MPAKTUKYMa MO 3JIEKTPOIUHAMUKE;
5. Kommuekt asist 1abopaTopHOro MpakTUKyMa 10 KBAHTOBBIM SIBJICHHSIM;
6. Awmmnepmetp 1abopaTOpHBIL;

7. Bonbr™meTp 1abopaTOpHBIL;

8. 3apsanHoe ycTpoiicTBO 3Y — 5;

9. TepmomeTp mabopaTOPHEIN;

10. bapomerp-anepoun;

11. Turpomertp (ricuxpomerp);

12. T'py3 HaGopHBIii;

13. MeTp IeMOHCTPAIIMOHHBIN;

14. IlraTtuB IeMOHCTPAITMOHHBIN (PHU3UICCKUIA;

15. DnekTpornTKa;

16. Cocyasl coobimaroniuecs;

17. CrakaH OTJIIMBHOW J€MOHCTPALMOHHBIA;

18. Kommiektr mnpubGopoB i1 U3Y4YEHUS MPUHIUIIOB paauolpueMa u
panuonepenaun;

19. Marnut nyroodpasHblii;

20. Marsaur noysiocoBoi 1€MOHCTPALIMOHHBIN;

21. MaiuHna 31exkTpodopHas;

BaKyyMe;

22. Tlanouxa CTEKIsTHHAS;

23. Tlamouxa >00HUTOBAS;

24. KoMIUIEKT HarIggHbIX IIOCOOMI UIT  MOCTOSIHHOTO
WCITOJIb30BAHUS;

25. KommiekT nopTpeToB it 0hOpMIICHHS KaOUHETA;

26. KoMIieKT 1eMOHCTPAIlMOHHBIX yUeOHBIX TaOJIHII.

3.2 UndpopManmnonHoe odecnieyeHue 00yueHmst

OCHOBHBIC HCTOYHHUKU:
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1. Msakumes, I'. ., [letpoBa M.A. u np./ Ilox pen. Bmacosoit 1.I".®usnka.
Yueonuk aisa 10 xin. — M.: U3natensctBo «IIpocBemenney, 2022. — 399c.

2. Maxumes, I'. S., IletpoBa M.A. u np/ [lox pea. Baacosoit N.I'. ®usuka.
Yyeonuk ais 11 k. — M.: M3natensctBo «lIpocsemenney, 2019. — 477 c.

I[OHOJ]HI/ITGJ'IBHBIG HCTOYHUKMU.

1. Jmutpuena, B. ®. ®usuka 115 npodeccuii U creruaibHoCTen
TEXHUYECKOTO Mpodusisi: yaeOHUK /I 00pa30BaTENIbHBIX YUpPEKICHUN
HaYyaJIbHOTO U cpeAHero npodeccuoHaibHoro oopazosanus / B. @.

JMutpueBa. — 7-e usn., crep. — M.: M3narenbckuii EHTp «AKaaeMusy,
2020. - 448 c.

[Tepeuens MHTEpHET-PECYPCOB:

1. https://profspo.ru/ SnekTpoHHsbIid pecypc HUBPOBO 00pa3oBaTEIBLHON CPE/IbI
CITIO «PROFo6pa3zoBanue
2.https://urait.ru/ O6pazoBarenbHas miarhpopma FOpait

3..http://fcior.edu.ru - wuHOpMAaIMOHHBIE, TPEHUPOBOYHBIE ¥ KOHTPOJIBHBIC
MaTepuabl.

4..www.school-collection.edu.ru —  Emummas  womnekumm  Ludposbix
00pa30BaTEIbHBIX PECYPCOB

5.bank 3aJaHui PISA EHI — Pexum JOCTyTIA:
http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya... /(nata

obpaenus: 29.08.2022);

6.Enunas komiekuusi 1udpoBbIX 00pa3oBaTelbHBIX pecypcoB. — PexxuMm nocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30  (mata  oOpameHUs:
29.08.2022);

7.KM-mkona. — Pexum noctyna: http://www.km-school.ru/(mata oOGparmieHus:
29.08.2022);
8.0tkpbiTast (usnka. — Pexum gocryma:  http:/www.physics.ru/courses/

op25part2/design/index.htm (nata o6pamenus: 29.08.2022);

9.Ilnmarpopma HAKmacc — Pexum pocryna: http://www. yaklass.ru /(nmara
obpamenust: 29.08.2022);

10.Poccuiickast anekTpoHHas Imkoja — Pexxum moctyma: http://www.resh.edu.ru/
(mara obpamienus: 29.08.2022);

11.®uzuka.ru. — Pexum gocryna: http://www.fizika.ru (mata oOparmieHus:
29.08.2022);

12.0UIIN (BITP 11 xmacc) — Pexum pocryma: http://www.fipi.ru /(mara
obpamenus: 29.08.2022);

13.OnexktponHbnii yueOHUK — Pexkmm poctyma: http://www.physbook.ru/(mata
obpaienust: 29.08.2022).
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4. KoHTpPoJIb W OLEHKa PpPe3yJbTAaTOB OCBOCHHUSI 0011e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

Kontponibs uW omeHka pe3ylbTaTOB OCBOCHUS 0011€00pa3oBaTeIbHON

AUCHUIIIMHBI pACKPBIBAIOTCA 4CPE3 AUCHUIIIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHue OOHMX U MPOoheCcCHOHATBHBIX KOMIIETCHLIUNA MO pasfeiaMm u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Konx n naumenoBanue
(hopMupyeMbIX KOMIIETEH M

Pasznen/Tema

THI OleHOYHBIX
MeponpUusITHIA

OK 01. BeiOupatb ciocoObl penieHus]|
3anay npoeCCUOHATLHOM]
NesITeIbHOCTH MIPUMEHUTEIIHHO
K Pa3JIMYHBIM KOHTEKCTaM

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

Pasngen 4. Tems1 4.1.,4.2., 4.3

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

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

OK 02. HMcnonp30BaTh COBPEMEHHBIE]
CpeacTBa NOWCKA, aHAIHM3a

U MHTEpIIpeTalui nHpopMalun

U H“HGOpPMAIMOHHBIE  TEXHOJIOTUY]
st BBITTOJTHEHHSI 3a1aq
PO ECCHOHAIBHON e TEHHOCTH

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

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3

OK 03. [TnanupoBaTh|

cOoOCTBEHHOE

Pasnen 1. Tema 1.1

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

B3aMOJICCTBOBATE U
B KOJUIEKTHBE U KOMAaH/E

paboratb

M peaJn30BBIBATH

npodeccronanibioe u smuyHoctHOe Paszmen 4. Tems 4.1.,4.2., 4.3
pasBUTHE,  NPEANPUHIUMATEIHCKYIO

NesITeTbHOCTD

B npogeccuoHaTbHON cepe,

MCIIO0JIb30BaTh 3HAHUS

M0 MpaBoBOM U  (UHAHCOBOH

rPaMOTHOCTH B pa3IMYHBIX

PKU3HEHHBIX CUTYaIUsIX

OK 04. OddextuBHo| Pasnen 2. Temsr 2.1., 2.2., 2.3.

Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasznen 5. Tems1 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pasmen 7. Temsr 7.1, 7.2, 7.3

OK 05. OcymecTBiarh yCTHYIO
M MHCbMEHHYI0  KOMMYHHUKAIIUIO
Ha roCcyJapCTBEHHOM SI3BIKE

Poccuniickoit denepauuu ¢ y4eTOM

Pasznen 1.

Pasnmen 2. Teme1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

YCTHBIN OIIPOC;
(bpoHTaNbHBIHONPOC;
HaOJro/1eHue

3a BBINOJIHEHUEM
nabopaTOpHBIX PaboT;
IPaKTHYECKUE pPadoTh]
(pewenue
Ka4eCTBEHHBIX

U pacyEeTHBIX 33/1a4);
TECTUPOBAHHUE;
pelLIeHNE Kelic-3a1ay;
BBITIOJIHEHHE  33/1aHUM]
MIPOMEKYTOUHON
aTTecTaluu
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0coOeHHOCTEN
1 KyJIbTYPHOI'O KOHTEKCTa

COIUAJIbHOI'O

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

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

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|

Paznen 2. Temnr 2.1., 2.2., 2.3.

ISt
nory()aOpuKaToB B COOTBETCTBUM C
WHCTPYKIIUSMHU M PEriIaMEHTaMU

IIPUT'OTOBJICHUS]

OKpYXKaroIIeH cpensl,| Pasznen 3. Temsr 3.1., 3.2, 3.3.
pPECYpCOCOEPEIKECHHUIO, npuMeHats| Pasnen 4. Temor 4.1.,4.2., 4.3
3HaHMs 00 u3MeHeHuH Kiumarta, Pasnmen 5. Temsr 5.1.,5.2.,5.3.
[IPUHIUTIBI oepexxnuBoro| Pasnen 7. Temsr 7.1, 7.2, 7.3
MPOU3BOICTBA, 3¢ pexTUBHO
NEeCTBOBATH B Ype3BbIYAHBIX
CUTYaIUIX
[1K 1.1 OpranuzoBsiBaTh NOArOTOBKY| Pasznen 1. Tema 2.1. "
- YCTHBIH OIpOC;
pabounx mecT,| Pasnen 6. Tema 6.1. o
- (ponTanmbHbII
000pyI0BaHUs,CBIPhS,MaTEPUATIOB
OTpoc;

- HaOIroACHHUE 3a
XOJIOM BBIIIOJIHEHUS
J1a00paTOPHBIX padoT;
- OIIECHKA
MPAaKTUYECKUX padboT
(pemeHust
Ka4eCTBEHHBIX,
pacueTHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX
3a/1ayv);

OIIEHKA TECTOBBIX

BagaHuM;

[1K 2.1 Oprann3oBbIBaTh MOATOTOBKY)
pabounx  mecT,  00OpyAOBaHUS,
CBIPbS, MaTepuasoB IS
MPUTOTOBIICHUS  TOPAYMX  OJNIOJ,
KYJIMHApHBIX  W3JEIHH,  3aKYCOK
CJI0’KHOTO acCOpPTHMEHTa B
COOTBETCTBUU C WHCTPYKLIMSIMH W
permaMeHTaMu

Pasnen 3. Tema 3.1.

- YCTHBIN ONPOC;

- (pOHTANBHBIH
OIIpOC;

- HalJrofeHue 3a
XOJIOM BBITIOTHEHUS
mabopaTOPHBIX padoT;
- OIIeHKa
MPAKTUYECKUX padoT
(pemeHus
Ka4eCTBEHHBIX,
pacUeTHBIX,
po¢eCCUOHATBHO
OpPUEHTUPOBAHHBIX
3a/mayv);

OIICHKA TECTOBBIX
3aJlaHui;

[1K 3.1 Opranu3oBbIBaTh NOATOTOBKY)
pabounx  MecT,  000pyIOBaHUS,

Pasnen 4. Tema 4.1.
Pasnen 5. Tema 5.1.

- YCTHBIH OIIpOC;

- (ponTanmbHbII

33



CBIpPbSI, MaTepuaioB TSy
[IPUTOTOBJICHUS  XOJOJHBIX  OJIIOJ,
KYJIMHApHBIX W3JI€JUH, 3aKyCOK B
COOTBETCTBUM C HWHCTPYKUUSMH U
peraaMeHTaMu

OIpoC;

- Ha0moJeHue 3a
XOJIOM BBITIOJTHEHUS
71a00paTOPHBIX PadoT;
- OIIeHKa
MPAaKTUYECKUX padboT
(pemenus
Ka4eCTBEHHBIX,
pacyYeTHBIX,
npodecCuOHaTBHO
OPHECHTHUPOBAHHBIX
3a/1a4);

OLIEHKA TECTOBBIX
3aJIaHuM;
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