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1. Ob0mas xapakrepucTuka padodeil mporpaMmbl 0011e00pa30BaTEeIbLHOM
AUCHUIIMHBI «DPu3nKa»
1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTeJibHOW MPOrpaMmbl

CIIO:

OO6meoOpa3oBaTenbHas AUCIHUIUIMHA «DU3HKa» SBISETCS 005S3aTEIHLHON YacThIO
00111e00pa30BaTEIbHOTO ITMKJIAa 00pa30BaTeIbHOM MpPOrpaMMbl B COOTBETCTBUHU C
dI'OC CIIO crnenuanabHOCTH.

1.2. lleqiu 1 mu1aHupyeMble pe3yJabTAaThl 0CBOEHMsI JUCHHIIHHBI:

1.2.1. Hean 1ucUMNJIMHBI:

Conepxanue mporpamMMmbl 001IeoOpazoBaTeIbHON aucHUIUIUHBL Dusnka
HampaBJICHO HA TOCTHKEHUE CICAYIOIINX LICJICH:

e (opmupoBaHue y 00yUYaIOIIMXCSI YBEPEHHOCTH B IICHHOCTH 00pa30BaHMS,
3HAYUMOCTH (U3NUYECKUX 3HAHUN [JI1 COBPEMEHHOTO KBaTU(DPUIIMPOBAHHOIO
CIEIUAJIMCTA MPU OCYIIECTBIECHUU €T0 MPo(ecCHOHATBLHON AeATEILHOCTH;

¢ (GopMHupoBaHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

® OBJIaJICHHE  CHeupUUIEeCKO  cUCTeMOW  (U3MYECKUX  IOHSATHUH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

® OCBOCHHME OCHOBHBIX (DU3UUECKUX TCOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJAJICHUE OCHOBHBIMHM METOJIAMH HAYYHOrO TIO3HAHUS MPUPOJIbI,
UCIIOJB3YEeMbIMU B (u3uke (HaOMIOJeHre, ONMUCAHWE, U3MEPEHHE, BBIIBUKEHUE
TUIIOTE3, IPOBEJCHNE SKCIIEPUMEHTA);

® OBJIaJICHHE YMEHUSIMH 00pabdaThiBaTh JAHHBIC SKCIIEPUMEHTA, OOBICHATH
MOJTyYEHHbIE PE3yJIbTaThl, yCTAHABJIMBATh 3aBUCUMOCTH MEXIY (puznuecKkuMu
BEJIMYMHAMH B HAOJIFOJa€MOM SIBIICHUU, JEJIaTh BHIBOIGI;

e (opmupoBaHue yMmeHus pemaTh (U3MYECKUE 33aydl pPa3HBIX ypOBHEU
CI0>KHOCTH,

® pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIIEKTYAJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH B IIporiecce MPUOOPETEHUS 3HAHUN ¢ UCIIOJIb30BAaHUEM Pa3IMIHBIX
MCTOYHUKOB HH(POpMAIMM M COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTH;

yMeHHUH (pOpMyIHpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHHIO



K puszndeckoit nHOOpMaILIUH, TOTYyYaeMON U3 Pa3HBIX UCTOYHUKOB;

® BOCIIUTAHHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3HUECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001Ie00pPa30BaTENbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue komnereHuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUN
(manee — I[1K) ®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMU, METANPEIMETHBIMU U
NpeAMETHBIMU pe3yjbTaTaMu o00ydeHHusi 0a3oBoro ypoBHs (nmamee — [IPO)

dI'OC COO npencrapiieHbl B TaOIUIIE:



Koa
M HanMeHOBaHHe
¢dopmupyembIx
KOMIIeTEeHIInii

HJIaHl/IpyeMble pe3yJabTaThbl 0CBOCHUA NMIPOIrpaMMbI 10 JUCHUIIJIMHE

Oo6mmue!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CHIOCOOBI perieHus 3a/1a4
npoheCCUOHATBLHON
JeSATEIIbHOCTH
MPUMEHUTEIIBHO

K Pa3InYHBIM
KOHTEKCTaM

JImyHOCTHBIE PE3YyJbTaTbl AOOJDKHBI OTpaXaTb B YaCTU
TPYAOBOI'O BOCIIMTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HAHHWEC LNCHHOCTHU MACTCPCTBA,

TPYIOIIO0HE;

- TOTOBHOCTD K AKTUBHOH IEeITEILHOCTH
TEXHOJOTHYECKOM

51 COILIMAILHON HaTPaBJICHHOCTH, CIIOCOOHOCTH
UHUIMUPOBATh,  IUIAHHUPOBaTh W CAMOCTOSTEIBHO

BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- WHTEpeC K pa3iuyHbiM chepam mpodecCHOHATEHOU
JESITCIIbHOCTH,

- TOTOBHOCT M  CHOCOOHOCTH K  0Opa3oBaHUIO
U caM0o00pa30BaHUIO Ha MPOTSHKCHUN BCEH JKHU3HH,
MeTtanpeameTHbIe pe3yiabTaThl TOJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:

CaMOCTOSITENILHO (OPMYIUPOBAaTh U  aKTyaJU3UPOBATH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMUS

IMIP6 1. CdhopMupoBaHHOCTh NPEACTABICHUNH O POJIH
U MecTe (PU3UKU M aCTPOHOMHH B COBPEMEHHON Hay4YHON
KapTUHE MHpa, O CHUCTEMOOOpasyromell poiu QU3UKH
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKHU U COBPEMEHHBIX
TEXHOJOTHH, O BKIAAE€ POCCUHCKUX U 3apyOEeKHBIX
y4eHbIX-QU3UKOB B  pa3BUTHE HAyKH; IOHHUMAaHHE
(¢u3MUecKoil  CYIIHOCTH  HAOJIOaeMbIX  SIBJICHHUU
MUKpPOMHpA, MAaKpOMHpa U MEramupa; MOHHUMaHHE POJIU
aCTPOHOMHHU

B MPAKTUYECKOMN JEeSATENLHOCTH YeJIOBeKa U JajbHeuIeM
HAYYHO-TEXHHUYECKOM  Pa3BUTHH, ponu bu3uku
B (QopMHpOBaHUU Kpyrozopa u (GYHKIHOHAIHHOU
TPaMOTHOCTH 4YeJIOBEKa ISl PEIIeHHs] TPaKTUIECKUX
3ajau;

I[MP6 2. CdopmupoBaHHOCTH yMEHHH pacro3HaBaTh

¢usnyeckue  sBIeHUs  (Mpouecchl) U OOBACHATH
UX Ha OCHOBE W3YYCHHBIX 3aKOHOB, pPaBHOMEPHOE
U pPaBHOYCKOPEHHOE  TPSAMOJMHEWHOE  JBH)KEHUE,

cBOOOJHOE TaJeHUE Tell, ABM)KEHHE I10 OKPYKHOCTH,
UHepIMs,  B3aMMOJEHCTBME  Tes,  KoJiebaTelbHOe

JUIL  CpaBHEHHUs, KiacCHpUKAIMU W 00OOIIEHUs; | ABMKEHUE, PE30HAHC, BOJIHOBOE NBIDKCHHE; IUDPy3us,
OTIpEIeNIATh IeNIM ACSITeNbHOCTH, 3aJaBaTh MapaMeTphl U | OPOYHOBCKOE ABUKEHHE, CTPOCHHUE KUKOCTEH U TBEPABIX
KpUTEpUHU Tel, W3MEHEHWe o0beMa Tel TpH  HarpeBaHUH
UX  JIOCTMDKCHHUS,  BBIABIATH  3aKOHOMEPHOCTH U | (OXJaXKIEHUHM), TEIUIOBOE paBHOBECHE, HCIapeHue,
MIPOTUBOPEUUS KOHJICHCAIIMsI, TUIABJICHHUE, KPUCTAJUTM3AlUs, KHUIICHHE,
B PaCCMaTPUBAEMBIX SIBICHUSIX BJI&XXHOCTh BO3AYyXa, CBSI3b CpeIHEW KHHETHYECKOU

! O6mme pe3ynbTaTsl chOPMYIHPOBAHEL B COOTBETCTBHH C IMYHOCTHBIME H METAIpeaMeTHbIMU pe3yasTaramu @T'OC COO, B GopMUPOBAHME KOTOPBIX yIaCcTBYET
o0meoOpa3oBaTenbHas JUCIUTIINHA.

2 lucuuniaMHapHBIE pe3ybTaThl CHOPMYIUPOBAHBI M NPOHYMEPOBAHbI B COOTBETCTBMH C TPEOOBAHMAMH K IIPEAMETHBIM pe3yibTaTaM 6a3osoro yposHs (ITP6) ®T'OC COO (ITpuxas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 r.).




0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BIQJETh HaBbIKaMH Y4eOHO-HCCIEI0BATEIbCKON U
IIPOEKTHON  JEATEJIbHOCTH, HAaBbIKAMH  pa3pelleHus
npo0Jem;

- BBIIBIATH  NPUYMHHO-CICACTBEHHBIC  CBSI3U U
aKTyaJIM3UpoBaTh 3ajady, BbIIBUraTh THUIOTE3Y €€
pellieHusl, HaXOJUTh AapryMEHThl MJIs JI0Ka3aTelbCTBa
CBOMX YTBEpXJCHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBATh IOJIYYCHHBIE B XOJ€ DPELICHUS 3aJayu
pe3ynbTaThl, KPUTUYECKU OLIEHUBATh MX JTOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIEpPEHOCUTb 3HaHUS B I[I03HABATEIbHYIO U
MPAKTHUYECKYIO YaCTU KU3HEACSITETbHOCTH;

- YMETh MHTErPUPOBATH 3HAHHS W3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIBUTATh HOBBIE WJEH, MpeyiaraTh OPUTHHAIbHBIC
MOAXO/bI U PEIICHHUS;

- MPOSBIIATh CHOCOOHOCTh MX HCIONB30BaHUS B
ITO3HABATEJIBHON U COLMAIIbHOW MPAKTHKE

SHEPIUH TEIJIOBOTO JBIDKEHUS MOJIEKYN C a0COIIOTHOM
TEMIIEPATypOil, TOBBIIICHUE [ABJICHUS Ta3a TIPU €ro
HarpeBaHuu

B 3aKpBITOM COCYyJ€, CBSI3b MEXKIYy HapaMeTpamu
COCTOSIHMSI Ta3a B H30MpOIEccax; JJIEKTPU3ALMs Ted,
B3aUMOJICHICTBHE 3aps0B, HArpeBaHHE IPOBOJHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIMS, ACWCTBUE MAarHUTHOTO TOJISI Ha MPOBOTHUK C
TOKOM

W JBWOKYIIUNCS 3apsiji, SJIEKTPOMArHUTHBIC KOJeOaHWMsI
¥ BOJIHBL, MpPSIMOJMHEHHOE pacIpOCTpaHEHHE CBETa,
OTpaKeHHE, MpEIOMIICHUE, UHTepPepeHIHs, AUDPaKIIHsI
U MOJISIPU3ALUS CBeTa, JICTICPCHS CBETA;
(dboTtosnekTpuuecknii  3G(dEKT, CBETOBOE  JaBJICHUE,
BO3HHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa aroma BOJOPOJa,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaJIIOAKTUBHOCTH;

[IP6 3. Bnagenue OCHOBOMOJArarmOlUMU (PU3NIECKUMHU
MOHATUSMH W BEJIMYMHAMH,  XapaKTEPU3YIOIUMH
¢u3nueckre mMpouecchl (CBA3AHHBIMU C MEXaHHYECKUM

JABHKXCHHUEM, B3aI/IMOI[€I\/JICTBI/I€M TCJI, MEXAaHUYCCKUMH
KOJICOAHHUSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIIICCTBA, TCIIJIOBBIMA IponeccamMu,

3JEKTPUYECKUM U MATHUTHBIM TOJIAMH, 3JEKTPUUYECKUM
TOKOM, JJICKTPOMAarHUTHBIMH KOJEOAHHSIMU W BOJHAMU;
ONTHYCCKUMM  SBJICHUSMH; KBAaHTOBHLIMH SIBJICHHSIMH,
CTPOCHHEM aTOMa M aTOMHOTO S/Ipa, PaJAHOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATalOIMIMMH  aCTPOHOMUYECKUMHU
MOHSTUSIMH, TTO3BOJISIIOIIMMH XapaKTepU30BaTh MPOIIECCHI,
MPOUCXOASIME Ha 3Be3laX, B 3BE3JHBIX CHUCTEMaX,
B MEXTaJaKTHUYECKOU cpefie; IBIKECHHE HEOECHBIX Tel,
ABOJIIOLIMIO 3B€311 U BCelleHHOI;

I[IP6 4. Bmamenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusiMu (3akoH BcemupHoro Ttsarotenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHS] MEXAHUYECKOU




SHEPIHM, 3aKOH COXpaHEHUs HMIYJbCa, TPUHIINII
CYINEepPHO3ULINH CHIL, IOPUHLIUII  PaBHOIPABHOCTHU
WHEPUHUAIbHBIX ~ CHCTEM  OTCU€Ta;  MOJIEKYJISpPHO-
KUHETUYECKYI0 TEOpPHUIO0 CTPOCHHUS BEIEeCTBA, Ta30BbIC
3aKOHBI, TIEPBBIM  3aKOH  TEPMOJMHAMHKH; 3aKOH
COXPaHEHHUs DIEKTPUUECKOro 3apsana, 3akoH Kymona,
3akoH Oma aJis y4yacTka 1enu, 3akoH Oma Jjisi MOJTHOU
3JeKTpudecKkoil uenu, 3akoH Jlxoyns - JleHuma, 3akoH
JJEKTPOMArHUTHOW  HMHAYKIIMH, 3aKOH  COXpPaHEHHUS
SHEPruH, 3aKOH NPSIMOJMHEWHOTO PACIpPOCTPAHECHUS
CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHEHMsI JHEPTUH, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXPAHEHHUsS SJIEKTPUUYECKOTrO 3apsiia,
3aKOH COXpaHEeHHsI MacCOBOT0 4YHCIa, MmocTynatel bopa,
3aK0H PaIOAKTUBHOTO pacrniajna); YBEpPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHalln3e
(U3MYECKUX SIBICHUN U MPOIIECCOB;

[IP6 6. Brnagenwe OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHMS, WCMHOIb3YEeMbIMU B  (U3UKE: TMPOBOJIUTH
MpsSIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEIHYMH,
BbIOMpas ONTHUMANBHBIN CIOCOO M3MEPEHUS M UCIOIB3Ys
W3BECTHBIE METONBl OLIEHKH IOTPEIIHOCTEN W3MEpPEHHH,
MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PHU3NIECKUX
BEJINYUH

C HCIIOJIb30BAHHEM TPSMBIX HW3MEpPEHUl, OOBACHATH
MOTyYEHHBbIE  PEe3yJbTaThl, HCIOJB3ys  (PU3NUECKHE
TEOpUHM, 3aKOHbl W TIOHATUS, U JIeNaTh BBIBOJBL;
coOnroAaTh mpaBuiia 6€30MacHOTo TpyJa IpU MPOBEACHUH
HCCIIEIOBAHUI

B pamMKax yd4eOHOTO DJKCIIEpUMEHTa U  Yy4eOHO-
HCCIIEA0BATENIbCKON JEATENBbHOCTH C HCIOJIb30BaHUEM
IU(PPOBBIX U3MEPHUTEIBHBIX YCTPOHUCTB U JIAOOPATOPHOTO
obopymoBaHus;  CHOPMUPOBAHHOCTh  TPEICTABICHUN
0 MeToAax IOJIYYCHHS HAYYHBIX aCTPOHOMHUYECKHX




3HAHUH,

[TP6 7. ChopMHUpPOBAHHOCTH YMEHHS PEIIaTh PAaCUCTHBIC
3aJaud  C SBHO 33/JIaHHOW  (DU3MYECKOH MOJETbIO,
UCHONB3YS (hPU3MUECKHUEe 3aKOHBI U MPHUHIIUIBI; HA OCHOBE
aHaJM3a yCIOBHA 33/1a4H BBIOMPATh (PU3UYECKYIO MOJIEb,

BBIICIIAT  (DU3UYECKHE  BEIUYMHBI W (POPMYIIBI,
HEOOXOIMMEIE

JUIS €€ pCIICHHs, IMPOBOJANTh pPAcYeThl W OLICHUBAThH
peabHOCTh  IMOJIyYEHHOTO  3HAueHHs  (DU3HYECKOM

BEJIMYMHBI; pellaTh KaueCTBEHHBbIE 3a/lauM, BbICTpauBas
JIOTHYECKH HENPOTHUBOPEUMBYIO LEMNOUYKY PpacCyKICHHM
C ONOpPOM Ha W3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKUE SIBICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MOKCKa, aHaJIn3a

Y MHTEPIIPETAUT
uHpopMauu

1 UHGOpPMaAIMOHHbIE
TEXHOJIOTUU

UTSL BBITIOJTHEHMS 33149
npodeccnoHanbHOMI
JeSTeTbHOCTH

JIMYHOCTHBIE pPE3yJbTAaThl JIOJDKHBI OTpakaTb B YacTH
[EHHOCTH HAYYHOTO ITO3HAHMS:

- c(OpPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha
JMAJore KyJIbTYpP, CHOCOOCTBYIONIETO OCO3HAHMIO CBOETO
MmecTa

B TIOJIMKYJIbTYPHOM MHUDE;

- COBEpILEHCTBOBAHHME S3BIKOBOM M  YHUTATEIbCKOU
KYJIBTYpBI KaK CPEJICTBA B3aUMOACHUCTBUS MEXY JTIOIbMH
U TIO3HAHUS MUDA;

MertanpeaMeTHbIe Pe3ybTaThl JOJDKHBI OTPAXKATh:
Osnanenue YHHMBEPCAJIbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ nHdopmarmei:

- BIAIETh HAaBBIKAMH IIOJIy4eHHUS WHGOpMAMH U3
UCTOYHHUKOB pasHbIX THUIIOB, CaMOCTOSITEITbHO
OCYIIIECTBIISATh  TIOUCK, AaHAJHW3, CHCTEMAaTH3aIlUI0 |
UHTEpIpeTalnio HHPOPMALIMU Pa3IMYHBIX BUJOB U (GopM
Hpe/ICTaBICHNUS;

- UCIOJIb30BATh

CpeacTBa MH(POPMALMOHHBIX

I[IP6 5. VYmMeHue yuuTHIBaTH TPAHUIBI MPUMEHEHUS
M3YUYEHHBIX (DU3UYECKUX MOJIEICH: MaTepHallbHas TOYKa,
MHEpLUalIbHasl CUCTEMa OTCYETA, UACAIbHBINA ra3; MOAEIU
CTPOEHUS Ta30B, XKUJIKOCTEH M TBEPJIBIX TEJ, TOUYCYHBIN
JJIEKTPUYECKUM  3apsii,  sAAepHas  MOJENb  aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO sipa TpU PEHICHUH
(bu3nuecKkux 3a1ay;

I[MP6 9. CdopMupoBaHHOCTH COOCTBEHHOW MO3UIIMH
M0 OTHOIIEHUIO K (hr3rueckoit mHpopMaIum, MoxyqaeMoit
W3 pa3HBIX UCTOYHUKOB, YMEHHI HCTIOJIB30BaTh IIU(POBHIC

TEXHOJIOTHH JUIS MIOKCKa, CTPYKTYpUPOBaHHS,
WHTEpIpeTali W TMPEICTaBIeHUs y4yeOHOW U Hay4HO-
MOMYJISIPHON UH(pOpMaLUY; pasBuTHE YMEHUU

KPUTHYECKOI0 aHAJIM3a MoIy4aeMoi HHpopMaIuu




U  KOMMYHUKAaI[MOHHBIX TEXHOJOTMH B  PEIICHUU
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHU3AI[MOHHBIX
3a7a4 ¢ coOI0IeHHEeM TPeOOBaHUI SPrOHOMUKH, TEXHUKH
0€301macHOCTH, THTHEHBI, PeCypcocOepeKeHu s, IPAaBOBBIX
M OTUYECKMX  HOpPM, HOpM  HMH(OPMALMOHHOMN
0e30MacHOCTH

OK 03. IlnmanupoBars

U pealin30BbIBAThH
coOCTBEHHOE
npoeCCUOHATILHOE

Y JINYHOCTHOE Pa3BUTHE,
PEANPUHIMATEIBCKY IO
JEATeIIbHOCTb

B IPO(eCCHOHATIBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110 PABOBOM

1 (MHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HCHHBIX CUTYaIUsAX

JInyHOCTHBIE pE3YyJIBTATHI JIOJDKHBI OTpPa)kaTb B YaCTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLEHHMBATH CHUTYAallMI0 W NPUHUMATH
OCO3HAHHBIC pEUICHUSA, OPUEHTUPYICh HA MOpPAJIbHO-

HPaBCTBEHHBIC HOPMBI
U IICHHOCTH,

-OCO3HAHHE JIMYHOTO BKJIAJ B MOCTPOCHUE YCTONYMBOTO
Oyay1uero;

MeranpeameTHbie pe3yIbTaThl TOJKHBI OTPaXaTh:
OsBnageHue YHUBEpCaIbHBIMU PEryIsTUBHBIMU
NEUCTBUSIMH:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITETHHO  OCYIIECTBJISITH  MMO3HABATEIHHYIO
NEeSTENIbHOCTh,  BBISIBIATH ~ NPOONEMBI, CTaBUTh H

dbopmynupoBaTh COOCTBEHHBIE 3a7a4i B 00pa30BaTEeIbHON
JESITEIbHOCTH

Y )KH3HCHHBIX CUTYAIIHSIX;

- CaMOCTOSITENTLHO COCTAaBIISATh IJIAH PEIIeHUsl MPOOIeMbl
C Y4Y4EeTOM HWMEIOUIUXCS  PecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEAINOYTEHN;

0) CaMOKOHTPOJIb!

UCIIONIb30BATh MPHEMBI pepIIeKCUU TS OLEHKU CUTYAIlHH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMeTh OIIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh
pEIICHUS TI0 UX CHIDKCHHUIO

[MP6 9. CdopmupoBaHHOCT, COOCTBEHHOW TO3HUIINH
10 OTHOIICHHIO K (hU3HUecKoi HH(OpMALIKH, TOTydaeMOit
M3 pa3HbIX HICTOYHHKOB, YMeHI/Iﬁ HUCITIOJIB30BAaTh III/I(l)pOBBIe

TEXHOJIOTUH JUTSt MIOUCKA, CTPYKTYpPHUPOBaHMUS,
UHTEPIIPETAllUd U TpEeACTaBlIeHUs Y4eOHON M HayyHO-
NOMYJIAPHOMN uHbOopMaIuy; pa3BUTHE yMEHUM

KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil nH(opMaIiu

OK 04. D¢ddexTuBHO
B3aUMOJCHCTBOBAThL
u paboTathb

JIMYHOCTHBIE PE3YJIbTAaThl AOOJDKHBI OTpaXaTb B YaCTU
LHECHHOCTH HAYYHOI'O ITO3HAHM:
-OBJIaJICBAHUC HaBbIKaMH y‘-IGGHO-HCCHGHOB&TGHBCKOﬁ,

IIP6 10. Osnagenue ymeHHsAMH palOoTaTh B TpymIe
C  BBIMOJIHEHUEM  pAa3IUYHBIX COLMAIBHBIX  POJIEH,
IIJIAaHUPOBATh paboty TpyIIBL, palyoHaIbHO
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B KOJIZICKTUBC
1 KOMaHJC

MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;
MeranpeamMeTHbIE€ Pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBnajeHue  yHUBEpPCAJIbHBIMU  KOMMYHHMKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCT:

- MIOHUMATh M HCIIOJb30BATH MPEUMYLIECTBA KOMaHIHON
Y MHIUBHUIYAJILHON paboThI,

- BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUI
C y4eToM OOIIMX HHTEPECOB M BO3MOXKHOCTECH Ka)I0Tro
YJIeHA KOJIJICKTHBA;

- TOpUHUMATh  [EJIM  COBMECTHOW  JIESITEIIbHOCTH,
OpraHM30BBIBaTh M KOOPAMHHUPOBATH JCUCTBUS 1O €€
JIOCTM>KEHHIO: COCTaBIIATh IUIAH JEHUCTBUU, paclpeaciaTh

poJIM C yYEeTOM MHEHUH YYaCTHHMKOB, OOCYXIaTb
pe3yIbTaThl COBMECTHOW PabOTHI;

-OLICHUBAaTh KayecTBO CBOEro BKJIaJa M  KaXJOro
yY4aCTHHKA KOMaHIBl B  OOmMMWH  pe3yipTaT o
pa3paboTaHHBIM KPUTEPUSM;

Ognanenue YHHMBEPCAIbHBIMU PeryIsSsTUBHBIMU
NEUCTBUSIMU:

r) IpUHSATHE CeOs U IPYTHX JIFOICH:
- PUHUMAaTh MOTHBBI U apryMEHTHI JPYTUX JIOAEH Npu
aHaJIu3€e Pe3yabTaTOB AEATEIBHOCTU

pacnpeneiirb JIeATEIIbHOCTD B HECTaHJapPTHBIX
CUTyalusAX, aJeKBaTHO OLEHMUBATh BKIIAJ KaXIOro U3
Y4aCTHUKOB TPYIIIbI

B pPEILlEHUE paccMaTpUBaeMoil mpoOIemMbl

OK 05. OcyniecTBisATh
YCTHYIO  TUCHMEHHYIO
KOMMYHHUKAIMIO Ha
TOCYJJAPCTBEHHOM SI3BIKE
Poccutickoit ®enepanun
C YU4E€TOM 0COOEHHOCTEH
COILIMAJIEHOTO U
KYJIBTypHOTO KOHTEKCTa

JIuyHOCTHBIE pE3yNbTAThl JIOJKHBI OTpa)kaTh B YaCTU
ACTETUYECKOTO BOCIIUTAHUS:

- ACTETUYECKOE OTHOILIEHUWE K MHUpPY, BKIIOYAS ACTETUKY
ObITa, Hay4YHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
Tpyaa

1 OOIIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTUIECKOTO BOCITUTAHUS MTPOSIBIISATH:
-IICHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACHEUI0, MTaMATHUKAM,
TpaguuusM HapojoB Poccuu, noctmkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U TPYJIE;

IIP6 1. CdhopMupoBaHHOCTb NPEACTABICHUNH O pPOJH
U MecTe (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW Hay4YHOM
KapTMHE MHpa, O CHUCTEeMOoOpasyroued ponu (Gu3nku
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAJAE€ POCCHUHCKUX U 3apyOex HBIX
y4eHbIX-QU3UKOB B  pa3BUTHE HAyKH; IOHUMAaHHE
¢u3znyeckoil  CyHmIHOCTM  HAONIONAeMbIX  SIBICHUI
MHKPOMHpA, MAKPOMHpA M MEramupa; MOHUMaHUE POJIH
aCTPOHOMUU

B MPAKTUYECKOUN NESITEIBLHOCTH YEJIOBEKA W JaJbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, poJsin bu3uKu
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MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBiaziecHue  YHUBEPCAIbHBIMM  KOMMYHHUKATHBHBIMU
JIEHCTBHUSMU:

a) oOmeHue:

- OCYIIECTBIIATH KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pa3BEpPHYTO M JIOTMYHO H3JaraTh CBOI TOYKY 3pECHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

B (opmupoBanum kpyrozopa # (YHKIHOHAIBHOM
IPAaMOTHOCTH 4EJIOBeKa JUIsl PEIICHHS IMPAKTUYECKUX
3amay

OK 07. ConeiicTBOBaThH JlngHOCTHBIE pE3yNbTaThl MOJDKHBI oTpaxkaTh B 4actu | [IP6 8. CdhopmupoBaHHOCTH yMEHUS  NPUMEHSTh
COXPAaHEHUIO HKOJIOTUYECKOTO BOCIIUTAHUS: MOJIydYCHHBIE  3HAHUSA Uil  OOBSCHEHHS]  YCIOBUH
OKpYKaroIlen Cpebl, - cOpMHUPOBAHHOCTb  JKOJOTHYECKOW  KYJbTYpPBI, | IPOTEKaHUS (PU3UYECKHX SBICHUH B MPUPOAE M IS
pecypcocOepexeHuIo, MMOHUMaHUE BITASTHUSI COIIMAIbHO-9KOHOMUYECKUX | MPUHATUS TPAKTUYECKUX PEIICHHH B IOBCEIHEBHOM
MIPUMEHSITH 3HAaHHUS 00 MPOLIECCOB HA COCTOSHUE TMPUPOJHOW M COLMAIBHOU | KU3HU JUIsl oOecreueHus: 6e30MacHOCTH MPH OOPAIIEHUH C
W3MEHEHUHU KIIMMarTa, cpenpl, OCO3HAHUE rJ1I00aJIbHOTO xapaktepa | OBITOBBIMHA NMPUOOPAMH M TEXHHUYECCKHUMH YCTPONCTBAMH,
MIPUHIIMITBI OEPEKITUBOTO | SKOJIOTUYECKUX MPOOIIeM; COXpPaHEHUS  3JI0pOBbSI M COOJIOJAEHUS  HOPM
MIPOU3BOJICTBA, - I[UIAHUPOBAaHWE U  OCYULIECTBJIEHHWE JEHCTBUII B | SKOJIOIMYECKOTO TIOBEICHUS B OKpY’KaloLIeH cpene;
3¢ heKTHBHO OKpyXarolieil cpeae Ha OCHOBE 3HaHMS  Ileliel | MOHUMaHHe HEOOXOJUMOCTH TMPUMEHEHHS JOCTHUKCHHIMA
JENCTBOBATH YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA; buszuku U TEXHOJIOTHI UL paIlMOHAILHOTO
B UpE3BbIYAITHBIX AKTUBHOE HENpUATHE JACHCTBUN, MPUHOCIIIMX BpeI | MPUPOAOIOIb30BAHUS

CUTYaLHSIX OKpYXKaKoIlel cpene

MK 2.1 JImdHOCTHBIE pE3yJbTaThl JOKHBI oTpaxkaTh B dactu: | [IP6 9. CdopmupoBaHHOCT, yMEHMI  KPUTHYECKU

OpraHusoBbiBaTb
paboTbl No
B6ecnepeboriHomy
3HEpProcHabXeHuto
CEeNbCKOXO35NCTBEH

HOro npeanpuatTna

TPYZIOBOI'O BOCITUTAHHUS:
- TOTOBHOCTb K TPYyAY, OCO3HaHUE LIEHHOCTH MacTepCTBa,

Tpynomooue;

- TOTOBHOCTh K aKTHUBHOM JIeSITeILHOCTH
TEXHOJIOTHYECKOM M  COIMAJIbHOM  HAIpaBJIECHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATb, MJIaHUPOBATH

Y CaMOCTOSITEIILHO BBIMIOJHATH TaKyI0 1€ATEIbHOCTb;

- UHTEepeC K pa3inuyHbIM cdepam MpodheccHoHAIbHON
JeSITeIbHOCTH.

MertarnpeMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OsnageHue YHUBEpCaIbHBIMHU y4eOHBIMH
MO3HABATEbHBIMU ACHCTBUSAMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITENIHLHO (hOpMyIHpOBaTH M aKTyaJIM3HPOBATH

OLICHMBAaTh HHGMOPMALMI0 (QU3NYECKOTO COAEpIKAHMUS,
BKJIIOYAIOIYI0 IICEBJIOHAyYHbIE 3HAHMUA M3 Pa3IUYHbBIX
HWCTOYHUKOB (Cpe/icTBa MaccOBOM WMH(OpMaIMU, HAy4HO-
HOIYJIIpHbIE MaTepHalibl); UHTEPIPETUPOBATh ITHUUYECKHE
aCTIEKTHI COBPEMEHHBIX UCCIeI0OBaHUI
B OMOJIOTHH, MEIHUIIMHE, OMOTEXHOJIIOTUHU; pacCMaTpUBaTh
rJ100aNbHBIE IKOJIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH,
¢bopMHUpOBaTh 1O OTHOLIEHHIO K HHUM COOCTBEHHYIO
TTO3UIIHIO.

I1P6 10. ChopMupoBaHHOCTH YMEHUH CO3/1aBaTh
COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE (M3MUECKON HHPOPMAIIK U3 HECKOJIBKUX
UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHITUHHBIN
anmapar OMOJIOrun

12



po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIN MPU3HAK
WIM OCHOBAaHUS JUIS CpaBHEHHS, KIACCU(PUKAIUU
1 0000IIEeHH;

- ONPEAETSATH eI ACSITeIbHOCTH, 3a/1aBaTh MapaMeTPhbl U
KPUTEPHUHU UX JTIOCTHIKCHUS;

-  BBISIBIIATH 3aKOHOMEPHOCTH H TPOTHBOpPEYUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBbl B [AEATENbHOCTb, OLEHWUBATb
COOTBETCTBME pe3ysibTaToB LensM, OUEeHMBaTb PUCKK

nocneacTBUii AeATEeNbHOCTY;

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIAJETh  HAaBBIKAMU  y4e€OHO-HCCIIEIOBATEIIbCKON
U TPOCKTHOW JIeATEIBHOCTH, HABBIKAMHU pa3peIleHus
npo0Jem;

- BBISIBJIATD MPUYUHHO-CIIEICTBEHHBIC CBSI3U
W aKTyaIum3upoBaTh 3aJady, BBUIBUTATh THUIOTE3Y
€€ pellleHus], HaXOMUTh apryMEHThl ISl JOKa3aTellbCTBa
CBOMIX YTBEPXJICHUMW, 3a7aBaTh MAapaMETPbl U KPUTEPHUU
peleHus;

- AQHAJIM3WPOBATH IOJIYYCHHBIC B XOJ€ DPEHICHUS 3a/Ja4u
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCJIOBHSIX;
pa3pabaTeiBaTh IUIaH pEHICHUS TMPOOIEMBI C y4YETOM
aHaJIM3a UMEIONINXCS MAaTePHAIbHBIX W HeMaTePHATbHBIX
pECypcoB;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYO

U TIPAaKTHYECKYIO 00J1aCTH KUHEACITSILHOCTH
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2. CtpykTypa u coaepkaHue 0011e00pa3oBaTeJIbHON JUCHUIIJINHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HOH padoThI

Bup yueOHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 118
OcHoBHoOE conepkanue’ 98
B T.4.

TEOPETUUECKHUE 3aHATUS 22
nabopaTopHbIC 3aHATHS 16
MPAKTUYECKHUE 3aHATH 60
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep KaHue (coaepKaHue 20
NPUKJIATHOr0 MOay.s)*

MIPaKTUYECKHUE 3aHITUS 20
IIpome:xkyTounasi arrectanus ( 2 ceMecTp-Ik3aMeH; 1 cemecTp- 18/2
KOHTPOJIbHasi patoTa)

3 OCHOBHOE COJIEPIKAHKE BKIIIOUAET COMAEPIKATENBHBIE IMHUU 10 yueOHOMY npeaMery «Dusuka» (0a30Bbli YPOBEHb)
OenepaibHON  00pa3oBaTENbHONH MPOTPaMMBI  CpeIHEro olmiero o0pa3oBaHUs, YTBEPKIACHHONW MPUKa30M
MunncrepcTBa mpocBemieEns Poccuiickoit @enmeparmun ot 18 mas 2023 1. N 371 (B pemaxumu Ilpmxasa
MuHnpocBenieHust Poccun
ot 9 okTs0ps 2024 . N 704).

4 TIpoQeccHoHaNbHO OPUEHTUPOBAHHOE COJEPKAHHE MOXKET OBITh paclpelelieHo Mo pasienaM  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [Ipuxnaanoil Moxyb.
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2.1. TemaTuyecKHii IUIaH U coJiepPKAHUE TUCHHUIJINHBI «DU3NKA»

HanmenoBanme Conepsxanne y4e0HOro MaTepuasia (0CHOBHOE U NPO(ecCHOHAILHO OPHEHTHPOBAHHOE)®, O0beMm | Dopmupyemble
pa3/iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB | KOMIIETeHINH
1 2 3 4
Pasznen 1. ®usuka u MeTOIbI HAYYHOT O MIO3HAHUS 2
Tema 1.1 Conep:xxaHue yueOHOT0o MaTepuajia 2 OK 03
Beenenne Ouznka - Hayka O mpupojae. Hayunble MeTombl MO3HAHMS OKpysKarolero wmupa. Ponb OK 05

OKCIIEPUMEHTa M TEOpUUM B IIPOLIECCE IIO3HAHUS NPUPOJBL. OKCIEPUMEHT B (U3HKE.
MoaenupoBanue huznyeckux sBiIeHUH 1 npoueccoB. Hayunblie runotessl. @u3nueckue 3aKOHbI U
TEOpHH. |'paHUIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHImI coorBercTBusi. Ponbs u Mecto
¢u3uku B GOpMUPOBAHMM COBPEMEHHON Hay4YHOH KapTUHBI MUpA, B IPAKTUYECKON NESATEIbHOCTH

JoJIen
Pa3znea 2. Mexanuka 16 OK 01
Tema 2.1 Conep:xanue yue0HOro MmaTepuaJia 4 OK 02
Knnemaruka Mexannueckoe asukeHne. OTHOCHUTENBLHOCTh MEXaHHMUYECKOro IBiKeHus. Cucrema oTcyera. OK 04
Tpaexropus. [lepemerienue, ckOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE OK 05
MaTepuaibHOW TOUYKM, UX MPOEKIMH Ha OCH cucTeMbl KoopauHaT. ClloKeHHe NepeMelieHU U OK 07
CIIO)KEHHE CKOpOCTell. PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJHMHEIHOe IBMkeHHe. I'paduku TK®

3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, MYyTH U TMEepEeMEIICHNUs MaTepUaIbHOU TOUKH OT
BpeMeHu. CB0OOHOE TazieHHE. YCKOpeHHe CBOOOIHOTO TajeHus. KpuBonuHelHoOe IBUIKEHUE.
JIBukeHHe MaTepuaabHOM TOUKH IO OKPYKHOCTH. YTIOBash CKOPOCTb, JHHEWHAas CKOPOCTb.
[Tepuon 1 yactora. LIeHTpOCTpeMHUTEIHPHOE YCKOPEHHE

[TpakTH4YecKue 3aHATHS

[TpakTyeckue paboOTHI:

N3mepeHrie MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IIyTAMHU, NPONIACHHBIMM TEIOM 3a IIOCIEN0BATEIbHbIE
paBHbBIE MPOMEXKYTKHM BPEMEHU INPH PABHOYCKOPEHHOM JBW)XEHHUU C HAYaJIbHOW CKOPOCTBIO,

5> O6pa3oBarenbHas OpraHU3allys BIIPaBe CAMOCTOATEIHHO OMPEAE/ AT IOCIEI0BATEILHOCTh H3yUEHHs PA3IeloB U TeM, BXOIAIIMX B HUX, 4 TAKKE HePepacupeNeiaTh KOJITIECTBO
4acoB M OCBOCHUS OOYYAIOLIMMHCSA Y4eOHOrOo MaTepuaia, C y4YeTOM JIOTHKH (OPMHUPOBAHHS MPEIMETHBIX PE3YJbTaTOB, OOMMX W NPO(EeCCHOHATBHBIX KOMIICTEHIIHIA,
MEXKIIPESIMETHBIX CBSI3CH ¢ IPYTHUMH JUCIUILTHHAMY 001Ie00pa3oBaTeIbHOTO 1 00MIenpoeCCHOHATBHOTO HUKIOB yueOHoro miana OIT CIIO.

6 TIK ®I'OC CITO npodeccun uny CrenuantbHOCTH JOIKHBI OBITh OTPAKEHBI B COAEPKAHMN YUeOHOTO MaTepHana.

" Yacel mpakTHUeCKMX pabOT YUTEHBI B COZAEpKAHHM y4eGHOrO MaTepuana M BXOIAT B oOlIee KOIMYECTBO 4acoB Mo Teme. Yackl nabOpaTopHBIX paboT M MpodecCHOHATHEHO
OPHEHTHPOBAHHOTO COJIEPIKAHUS YUUTHIBAIOTCS OTAEIBHO.
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PaBHOU HYJIIO.
W3ydenue nBuKEeHUS IApUKa B BSI3KON KUJIKOCTH.
V3ydyeHne qBUKCHHSI Tea, OPOIICHHOTO TOPH30HTAIBHO

Tema 2.2
J/lnHamuka

Conep:kaHue y4eOHOTro MaTepuaJjia

[Ipunuun ortHocutenbHOcTH ['ammies. IlepBeiii 3akoH HproToHa. MHepuuanbHbIE CUCTEMBI
orcyera. Macca tena. Cuna. I[lpunuun cynepnosuiuu cui. Btopoi 3akon HeroTona miis
MaTepuaibHOW TOUKM B MHepuuanbHo cucteme orcuera (MCO). Tperuii 3akoH HproroHa 1uist
MaTepUalbHBIX TOYEK. 3aKOH BceMUpHOro tsiroteHus. Cuna Ttsbkectu. IlepBas kocMuueckas
ckopoctb. Bec Ttena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuma TpeHHs
CKOJIbJKEHUS U cuiia TpeHus okost. Koadduiment tpenus. Cuiia CONpOTUBIICHUS MPU IBUKEHUH
TeNa B )KMJAKOCTH WM rase. I[locrynaTtenbHoe U BpalaTesbHOE ABM)KEHHE aOCOJIOTHO TBEPIOTO
Tena. MOMEHT CUibl OTHOCUTENIBHO OCH BpauieHus. [limedo cunbl. YcnoBusi paBHOBECHS TBEPIOTO
tena B UCO

HpaKTI/I‘{CCKHe 3aHATHUA

[TpakTrueckue pabOThI:

N3y4yeHune nBrkeHHs OpyCKa 10 HAKJIIOHHOW TIOCKOCTH IOJT ISHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B Ae()OpPMHUPOBAHHOW NpPYKUHE H
PE3MHOBOM 00pasiie OT BEIMYMHBI UX J1e(hOpMalHu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO Tella, MMEIOIIEr0 OCh BPALICHUS

Tema 2.3
3aKOHBI COXpaHEHUs
B MEXaHUKE

Conep:xkaHue yueOHOTro MaTepuasia:

Nmnynbc MaTepuanbHON TOYKH, CHCTEMbl MaTE€pHANbHBIX TOYEK. VIMIynbCc CHIBI M U3MEHEHHE
uMIysibca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOe nBmkeHue. PaGota cuibl.
MomHocTh cuibl. KuHeTnueckass sHeprusi martepuanbHOM TOuku. Teopema 00 H3MEHEHUU
KMHeTndeckod sHepruu. [loteHumaneHas oHeprus. IloTeHumanbHass DdHEpPrus  ymnpyro
nedhopMupoBaHHOW TpYKWHBI. [loTeHIManpHas 3HEprus Tena BOIM3M TOBEPXHOCTH 3EMITH.
[ToreHnuanbHble M HENMOTEHIMAJIbHBbIE CHJBL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHHEM MEXaHWYECKOM 3HEPTruu CUCTEMBI Tell. 3aKOH COXpPAaHEHHS] MEXaHUYECKOW IHEPTHUH.
Yrupyrue u Heynpyrue CTOIKHOBEHHS

ITpakTHyeCcKue 3aHATHS

[TpakTiueckue paboOThI:
W3yuenue cBsA3M CKOPOCTEH TeJ MPH HEYIIPYTOM yAape.
HccnenoBanue CBs3M PadOTHI CHIIBI C M3MEHEHHEM MEXaHWYEeCKOH SHEPTHH Tea
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raza. Buael terionepenadu: TEIIONPOBOIHOCTb, KOHBEKIUS, M3IydeHHE. TEIIOEMKOCTh Tena.
YnenbHas TemioeMKocTh BemecTBa. KonnmdecTBo TemoThl nmpu Temionepenade. IlepBolil 3aKkoH

IpodeccnonaaLHO OPHEHTHPOBAHHOE COleP/KAHNE (CoaepKanue NPUKJIATHOT0 MOXyJIs1)® 4

IIpakTHYecKkue 3aHATHS

[Ipaktuyeckas pabora: TexHWYeCKHE YCTPONCTBA M IMPAKTHUYECKOE MPUMEHEHHE: CIUIOMETD,

JBUKECHHUE CHApSAJOB, LENHbIE M pPEMEHHbIC Iepefadyd, MNOJUIMIHUKH, BOJOMET, KOIEp,

IPYXUHHBIN UCTOJET, ABM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

[IpakTnueckast pabota: HMcronb3oBaHHe 3aKOHOB MEXaHUKHU Ui OOBSCHEHHUS JIBUXKEHUS

HEOECHbIX TeJl M i pa3BUTHS KOCMUYECKMX MCCIEAOBaHUN, TIPaHULBI HPUMEHUMOCTH

KJIACCHUYECKON MeXaHUKH. MIMUTaIus HeBECOMOCTH

Pa3nen 3. MoJiekyasipHast pU3UKA U TEPMOJAMHAMHUKA 22 OK 01

Tema 3.1 Cozep:kanue y4eGHOro MaTepuasia: 4 OK 02
OCHOBBI OcCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCkoe JBUJKEHHE. OK 03
MOJICKYJIIPHO- Huddyszusa. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YaCTHII BellecTBa. Moaenu CTpOeHus ra3os, OK 04
KMHETUYECKOU JKUJKOCTEH M TBEPJBIX TEJI U 00BsICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u OK 05
TEOPUU pasmepbl Monekyn. KonmuectBo BemectBa. IlocrosiHHass ABoraapo. TemnoBoe paBHOBeCHE. OK 07

Temneparypa u ee usmepenme. lllkana temneparyp Llenscusa. Mopenbs wniaeanpHOro rasa.

OcHOBHOE ypaBHEHUE MOJEKYJIIPHO-KMHETUYECKON Teopuu wuieanbHoro rasa. AOCoIOTHAs

TeMIepaTtypa Kak Mepa cpelHeld KUHETUYECKOW SHEpPruu TEIUIOBOTO JBM)KEHHS YacTHIl rasa.

[IIkana Temnepatyp KeneBuna. YpaBHenne MenaeneeBa-Knaneiipona. 3akos JlansToHa. ['a30BbIe

3aKoHbI. M3omponeccsl B MIEaNIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMA,

n30xopa, n3obapa

ITpakTHyeCcKue 3aHATHS

[TpakTyeckue paboOTHI:

N3Mmepenne macchbl BO3Myxa KJIaCCHOM KoMHate. MccnenoBanre 3aBUCUMOCTH MEXKITY

napaMeTpaMy COCTOSIHUSL Pa3pesKEHHOro rasa

JlaGopaTopHble 3aHATHSA 2

JlabopaTtopHnast pabota 1. VM3ydeHne ogHOTO M3 M30IPOIIECCOB
Tema 3.2 Conep:xxanue yueOHOT0 MaTepuaJja: 6
OCHOBBI TepmoauHaMudeckas cucteMa. BHYTpeHHsIs SHeprus TepMOJANHAMHUYECKOW CUCTEMBI U CIOCOOBI
TCPMOJWHAMHKHA ee u3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHsIS S3HEprHsl 0THOATOMHOTO HJ1€aTbHOTO

8 TIpodeccoHANbHO OPUEHTHPOBAHHOE COJEPKAHUE JJii 0A30BOTO YPOBHA H3y4eHHs JMCLMILIMHBI «DU3MKA» HOCHT HPUMEPHBI XapakTep M MOMKET ObITh HM3MEHEHO
MperoaBaTesieM B COOTBETCTBUH ¢ yueOHBIM TtanoMm OIT CITO.
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TepMoMHAMHKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKY K u3onpoueccam. ['paduyeckas
UHTEpIpeTanuss paboThl raza. TeruioBble MamiuHbL. [IpUHIMNBI JEHCTBUS TETUIOBBIX MAIIUH.
[IpeoOpa3oBaHust YHEPTUU B TEIUIOBBIX MamMHaX. KoapUImMeHT moiae3Horo AeUcTBHs (naiee —
KIIJI) TemnoBoit mammubl. I{ukn Kapuno u ero KIIJI. Brtopoit 3akoH TepMOIWHAMHKH.
HeoOpaTumocTh IpOLECCOB B IPUPOAE. DKOJOTHUECKHE POOIEMBI TEINIO3HEPTETUKU

HpaKTI/I‘IGCKI/Ie 3aHATHUA

[Tpaktuyeckas pabora: M3amepenue yienbHOM TeIOeMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (a3oBbIe
[1epeXO0/ibl

Conep:kanue y4eOHOro MaTepuaJa:

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kunenue. Y nenpHas TEIUIOTa TapooOpa3oBaHUsI.
3aBUCHUMOCTh TeMIIEpaTyphbl KUIIEHHUS OT JaBleHHS. AOCONIOTHAS U OTHOCHUTEIbHAs BIIAXKHOCTD
Bo3nyxa. Hacermennsiii map. TBepaoe Teno. Kpucrammnueckue u amopubie Tesna. AHU30TPOMHS
cBoiicTB KpucramioB. JKugkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTaJIM3anus. Y ieibHas Teriora miasiaeHus. Cyonumanus. Y paBHEHHE TEIIOBOro OanaHca

JlabopaTopHble 3aHATHS

JlaGopaTtopnast pabora 2. Onpenenenre BIaXHOCTH BO3AyXa

IlpodeccoHaILHO OPHEHTHPOBAHHOE Co/lepKaHue (Codep:KaHNe MPUKJIATHOTO MOYJIs1)

IIpakTHYecKkHe 3aHATHA

[TpakTueckast pabora: TexHHuUeCKHE YCTpOICTBA M NPAKTHUYECKOE NMPUMEHEHHE: TEPMOMETD,
6apometp. OmpeneneHne mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MepeHHH oObemMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3lyXa B HEM.

[Tpaktuyeckas pabora: TexHHuyeckue yCTpOWCTBA M IpPAKTUYECKOE NPUMEHEHHUE: JBHUraTesb
BHYTPEHHEIr0 CropaHusi, OBITOBOM XOJOJWJIbHHUK, KOHAMIIMOHEpP, TUTPOMETP U ICHUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU TOJIyYEHHUs] COBPEMEHHBIX MaTEPUAIIOB, B TOM YKCII€ HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTUHU

Pa3neun 4. DiaekTpoanHAMMKA

24

Tema 4.1
DJIEKTPOCTAaTUKA

Conep:kaHue y4eGHOro MaTepuasa:

OnexTpuzauus Ten. ODJIEKTpUYECKHil 3apsn. [IBa Buaa anekTpudeckux 3apsnoB. lIpoBonHukw,
JUAJIEKTPUKHA U TIOJyIPOBOJHUKH. 3aKOH COXPaHEHUs AIEKTPUYECKOro 3apsaa. Bzanmopeiicteue
3apsn0B. 3akoH Kyinona. Dnexkrpuueckoe nose. HanpskeHHOCTD anekTpuyeckoro noss. [IpuHnun
CYNEpPHO3UIMH IEKTPUUYECKUX Mojeil. JINHUK HanmpsKeHHOCTH 3jeKTpuyeckoro mois. Pabota
cun  anekrpocratuyeckoro mnons. llorenmman. PasHocte norenuuanos. IIpoBonHuku U
JUAJIEKTPUKH B JIEKTPOCTATUYECKOM IToJIe. [nanexkTpudeckas MpOHUIAEMOCTh. JJIEKTPOEMKOCTb.
KongeHncarop. D1€KTpOeMKOCTh INIOCKOT0 KOHJEHCATOPA. DHEPTHUs 3apsKEHHOI0 KOHAEHCATopa

IIpakTHyeckue 3aHsATUs

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[NpakTrueckas padota: M3mMepeHue 2IeKTPOeMKOCTH KOHAGHCaTopa

Tema 4.2
TTocTOSTHHBIN

BHCKTqueCKHﬁTOK.

'TOKHM B pa3iIMyHbIX
cpenax

Conep:kanue y4eOHOro MaTepuaJia:

DJIEKTPUUYECKUI TOK. YCJIOBHS CYILIECTBOBAHUS 3JEKTpUUeckoro Ttoka. Mcrounuku toka. Cuna
toka. Ilocrosubiii TOK. Hampsokenune. 3akoH Oma 1 y4yacTKa IEeNU. OJEKTPUYECKOE
CONPOTUBIIEHUE. YIEIbHOE CONpPOTUBIEHHE BemlecTBa. IlocienoBarenpHoe, MNapalljiesibHOE,
CMEIIIaHHOE COEIMHEHHE MPOBOJHUKOB. Pabora snmekTpuueckoro Toka. 3akoH Jxoyns-Jlenna.
MOIIHOCTDh AJIEKTPUYECKOTO TOKA. OJEKTPOJABMKYIIAS CHUJa W BHYTPEHHEE COIPOTUBIIECHUE
HUCTOYHHMKA TOKa. 3akoH Owma i mojgHOH (3aMKHYTOM) djekTpudeckoil 1enu. KopoTkoe
3aMbIKaHUE.

DJIEKTPOHHAsA MPOBOJAMMOCTh TBEPJbIX METAJIOB. 3aBUCUMOCTb COINPOTHBJICHUS METaUIOB OT
temneparypbl. CBEpXNpPOBOIUMOCTb. DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOCTBEHHass W MPHUMECHAs MPOBOJUMOCTb TMOJIYIPOBOTHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBoHUKOBbIE NPUOOPHL. DJIEKTPUYECKUII TOK B pacTBopax U
paciuiaBax 3JIEKTPOJIMUTOB. DJIEKTPOIUTUYECKA TUCCOLUALNS. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMocTosiTeNbHBIA M HECAMOCTOSATENbHBIN pa3psaa. Monuust. [1nazma

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnast pabota 3. M3ydeHue CMEIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaboparopHas paboTa 4. MI3mepeHne dIIeKTPOABIKYIIIEH CHIIBI HCTOYHHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS

Tema 4.3
MarauTHoe mone.
DJIEKTPOMarHuTHas
MHIYKIAS

Coaep:xxanue yueOHOro MmaTepuajia

ITocrosiHHbIE MarHUThHl. B3anMoaeicTBHE MNOCTOSIHHBIX MarHUTOB. MarnutHoe mone. Bekrop
MarHuTHOM MHAyKuud. [lpunnun cynepno3unuu. Jlunun maruutHol nHAykuu. Kapruna nuamii
MAarHUTHOM WHAYKUIWUH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE€ MPOBOJHHUKA C TOKOM.
KaptuHa nuHMi 0O IMHHOTO MPSIMOTO MPOBOJAHHMKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA,
KaTylmku ¢ TokoMm. OnbIT Opcrena. B3anmopaeiictBre npoBOJHUKOB ¢ ToKoM. Cuia Amrepa, ee
Moayab U Hampasienue. Cuia JlopeHna, ee MOIyJib M HampaBlieHUe. [[BUkeHHe 3apsKeHHOM
YaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mone. Pabota cwbl Jlopenna. SIBieHue 31eKTpoOMarHuTHON
unaykuud. [lotok BekTopa MarHuTHOM MHAYKIMHU. DJIC uHIyKuuu. 3aKOH 3JIEKTPOMATHUTHOMN
nHaykiuun Papanes. BuxpeBoe saeKTpUUecKoe IMoje. DIEKTPOJABIXKYIIAs CHJIa WHAYKIUUA B
MIPOBOJHUKE, JABMKYLIEMCS MOCTYNATEIBHO B OJHOPOJHOM MarHuTHOM rmone. IIpasuiio Jlenna.
NunyktuBHOCTh. fIBneHune camomHaykiuu. DJC caMOMHAYKUMU. DHEPrus MarHUTHOTO TOJIS
KAaTYHIKH C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

IIpakTHyeckue 3aHsATUs

[TpakTrueckue paboTel: Mi3yueHne MarHuTHOTO TMOJIsl KATYIIKK ¢ TOKOoM. VccenoBanue neicTBust
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IMMOCTOAHHOI'O MaromMTa Ha paMKy ¢ TOKOM

JlaGopaTopHble 3aHATHSA

JlabopaTtopHast pabota 5. M3yueHue siBJeHUs 2IEKTPOMArHUTHON MHAYKITUU

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlepPKaAHMeE (COePKAHUE TPUKJIATHOTO MOTYJIs)

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas pabora: TexHHUUECKHE YCTPOMCTBAa M MPAKTUUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOIL,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAJIBHBIN aIlapar, CTPYWHBIM IMPHUHTEp, aMIlepMeTp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa, JJIEKTPOHArpeBaTEIIbHBIC puoOpHI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIM AHOJ, TEPMUCTOPHI U
(doTOope3nucTOpbl,  MOJYNPOBOJHMKOBBIM  OUOJ,  rajlbBaHUKA,  IIOCTOSHHBIE  MAarHWTHI,
AJIEKTPOMATHHUTBI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN FJIEMEHTAPHBIX YACTHILL, NHYKIIHOHHAS [1€Yb.
[Tpaktuyeckas pabota: Mepsl 37eKTp0o0€30MaCHOCTH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMIICHUE
3IIEKTPONIPUOOPOB, KOPOTKOE 3aMBIKAaHHE

Pa3gen 5. Kosie0anus v BOJIHBI

22

Tema 5.1
MexaHUUEeCKHEe U
PJIEKTPOMArHUTHbIE
KOJICOaHMS

Coaep:xxanue yueOHOro MmaTepuajia

Konebarenbras cucrema. CBoOoHbIe KoNeOanus. ["apMonndeckue konebanwus. [lepuon, gacroTa,
ammuTyaa U ¢aza koneOanuil. [IpyKuHHBIN MasTHUK. MaTeMaTnyeckuil MasTHUK. Y paBHEHHE
rapMoOHMYEcKHX KosiebaHuil. KuHemaTmueckoe M JIHMHAMUYECKOE OINHCAHUE KOJIeOATEIbHOTO
nBwkeHus. [IpeBpalieHue »HepruyM NpU TapMOHHMYECKHX KojeOaHusX. CBs3b aMIUTUTYAbI
KoJe0aHUN HCXOJHOM BENMYMHBI C aMIUIMTYAOW KoJieOaHMM €€ CKOPOCTH U YCKOPEHHS.
KonebarenbHblii KOHTYD. CBobonHbIE JJIEKTPOMArHUTHBIE Kosie0aHus
B HWJACaJbHOM  Koje0aTelbHOM  KOHType. AHAJIOrus  MEXIy  MEXaHWYEeCKUMHU U
AIIEKTPOMAarHUTHBIMM  KosiebanusimMu. @Popmyna TomcoHa. 3akoH COXpaHEHHs JHEPIUu B
UJealbHOM KoJjeOaTelnbHOM KOHType. BBIHYyX/IeHHble MexaHuueckue Kosiebanus. Pe3oHaHc.
PesonancHas kpuBas.  BbIHYXKJE€HHBIE 3JIEKTpOMarHuTHbIE KoyeOaHus. llepeMeHHBINH TOK.
CuHycouJanbHbId TMEPEMEHHBIM TOK. MOIIHOCTh TEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JieicTBYIOIIIee 3HAUEHUE CUIIBI TOKa M HampsbkeHus. Tpancdopmarop. [IpousBoacTo, nepenaya u
noTpebdIeHue JIEKTPUUECKON IHEPIHH. DKOJIOTUYECKHE PUCKU MTPHU MPOU3BOJICTBE AIEKTPUUYECKOM
sHepruu. KynpTypa ncnonb30BaHus 3J€KTPOIHEPTUH B IOBCETHEBHOM KU3HU

ITpakTHyeCKue 3aHATHS

[TpakTyeckue paboOTHI:

HccnenoBaHue 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJIEOaHUM rpy3a HA HUTU OT JJIMHBI HUTU U Macchl
rpy3a. HccnenoBaHue mEpEMEHHOTO TOKa B ILENM U3 IOCIEIOBATEIbHO COECIUHEHHBIX
KOHJIEHCaTopa, KaTyIIKU

OK 01
OK 02
OK 04
OK 05
OK 07
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U pe3nucropa

Tema 5.2
MexaHUdecKkue 1
PJIEKTPOMAarHUTHBIE
BOJTHBI

Conep:kaHue y4eOHOTr0o MaTepuaJjia

Mexanuueckrue BOJIHBI, yCIIOBUsI pacrpoctpanenus. I[lepron. CKOpOCTh pacmpoCTpaHeHUs
JuiHa BosiHBL. [lonepeunsie u npoaoibHble BoJHBL. MHTEepdepenius u nudpakins MeXaHUueCKux
BOJIH. 3BYK. CKOpocTh 3ByKa. ' poMKOCTh 3ByKa. Beicora ToHa. TeMOp 3ByKa. DNEKTpOMarHUTHBIC
BOJIHBI. Y CJIOBHS U3JTyUYEHHS 2JIEKTPOMAarHUTHBIX BOJH. B3anuMuas opuenTanus BektopoB E, B u v
B DJIGKTPOMAarHUTHOW BOJIHE B Bakyyme. CBONCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHHE,
npenomiieHue, nojspusanus, nudpakuus, uatepdepernus. CKOpoCTh dIEKTPOMAarHUTHBIX BOJIH.
IIIxanma SJICKTPOMArduTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAriuTHBIX BOJIH B TCXHUKE H 6I>ITy.
[TpuHIMIBI pagvoCBSI3U W TeleBUACHUA. Pagmonokarus. DIEKTPOMAarHUTHOE 3arps3HEHHE
OKPYXAaIOIIEH Cpeabl

Tema 5.3
OnTuka

[IpssMonuHeitHOEe pacnpocTpaHEHUE cBeTa B oJHOpoAHOM cpexe. JIyu cBera. OTpakeHue cBerta.
3akoHBI OoTpakeHus cBeTa. [locTpoeHne n3o0pakeHn B TIIOCKOM 3epkaie. [Ipenmomiienne ceera.
3akoHbl TpenoMieHHs cBeTa. AOCONIOTHBIN moOkazaTens mnpenomieHus. [lomHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbId yroa MoJHOTO BHYTpeHHEro oTpakenus. Jucnepcus ceera. CrokHBIN
coctaB Oenoro cBera. L[ger. CoOuparomue u pacceuBaromue auH3bl. ToHkas nuH3a. PoKycHOe
paccTosiHWE W ONTHYecKas cuia TOHKOM JMH3BL [locTpoeHne m3zoOpaxeHuil B coOMparomux U
pacceuBaromux auH3ax. dopmyiia TOHKOM JNHMH3BL. YBeEJIWYEHUE, AaBacMoe JIMH30W. [Ipenenst
IPUMEHUMOCTH reoMerpuueckoi ontuku. WuTepdepenmnus csera. KorepeHTHblE HCTOYHMKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB WU MUHHMYMOB B MHTEP(QEpPEHIMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB. /{udpakuus ceera. JudpakironHas pemierka. YciaoBue
HaOJIOAEHUST TJAaBHBIX MAaKCUMyMOB TIIpH TMAaJ€HUM MOHOXPOMAaTHYECKOIO CBeTa Ha
JubpakuoHHy0 pemeTky. [lonsgpuzanus cera

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckas padora: HabmroneHne nucrnepcun cBeTa

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 6. I3mepeHue moka3aTens MpeloMIICHUs CTeKIIa
JlaGopaTtopHas pabora 7. MccienoBanue CBOWCTB H300paKEHUH B JTMH3AX

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUeE (CoaepKaHHe MPUKJIATHOT0 MOYJIsl)

IIpakTnyeckue 3aHATHS

[TpakTideckass paborta: TexHUUeckHe yCTpOICTBAa M TMpPaKTHYECKOE MpHUMEHEHHue: ceircMmorpad
AJIEKTPUYECKUN 3BOHOK, TEHEPATOp MEPEMEHHOI0 TOKA, JUHUHU AJICKTpoIepeaad, My3bIKaIbHBIC
MHCTPYMEHTEI, yJIbTPa3ByKOBas JUAarHOCTHKA B TEXHUKE M MEIUIUMHE, pagap, paguolpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun, ouku, ayna, doToanmnapar, MpOSKIIMOHHBIN ammapar,
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MHUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHKA, TU(GPAKITUOHHAS PEIIETKA, TOISPOUI, TEICCKOIIL.
[Ipaktnueckas pabdorta: Buasl m3mydenuii. Buasl crnektpoB. CrekTpbl uciyckanus. CIEKTpbI
noriomeHus. CrekrpanpHblii  aHanu3. CHeKTpaibHBIE KJIAcChl 3Be3l. YIbTPaHUOIETOBOE
nsnydyenue. Mudpakpacnoe nznyuenue. PerrrenoBckue ayun. x mpupona u cBoiicta. Illkana
AJIEKTPOMATHUTHBIX U3JIYYCHHI

Pa3jnen 6. OcHOBBI crIeIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH 2 OK 01
Tema 6.1 Cozep:kanue y4eGHOro MaTepualia 2 OK 02
OCHOBBI TEOpUH I'paHnnBl  IPUMEHMMOCTH  KJIACCUYECKOM MexaHukd. [locTynarsl  crnenuanbHOM — TEOpUH OK 04
OTHOCHUTEJIBHOCTH OTHOCHUTEJIBHOCTU: HMHBAPHMAHTHOCTh MOAYJSL CKOPOCTM CBeTa B  BakyyMmMe, IPHUHLUI OK 05

OTHOCUTEJIbHOCTH ODWHIITEWHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U
COKpallleHUE JUIMHBL. DHEpPrusi U UMILYyJIbC CBOOOAHOM wyacTuipl. CBsI3b Macchl C SHEpruei u
MMITYJIbCOM CBOOOIHOM YaCTHUIIbI. DHEPTHUs MOKOs CBOOOHON YaCTHIIBI
Pa3znen 7. KBanToBasi pusuka 14 OK 01
Tema 7.1 Conepsxanne yue0HOr0 MaTepuaia 2 OK 02
DIIEMEHTBI ®otonbl. Popmyina [Tnanka cBa3u s3HEpruu GOTOHA C €ro YacTOTOH. DHEPrus U UMITYJIbC (POTOHA. OK 04
KBaHTOBOM OITUKH OtkpeiTe u uccnenoBanue (orordpdexra. Ombitel A.I. CromeroBa. 3akoHbl (oTodddeKTa. OK 05
VYpaBHenue DiiHmreitHa a1 Gortoaddekra. "KpacHas rpanuna” gororddexra. JlaBinenue cpera. OK 07
Onpitel I1.H. JIeGeneBa. Xumuueckoe 1eHCTBUE CBETA

Tema 7.2 Copeprxanue y4eOHOro MmarepuaJia 4

Crpoenue aroma Mopnens aroma Tomcona. OnbiTel Pesepdopia o uccnenoBanuio crpoeHus aroma. [lnanerapHas
mojens aroma. Iloctynarsl bopa. M3nydenue u morsouieHne (OTOHOB NMPH MEPEXoie aToMa ¢
OJIHOTO YpPOBHS PHEPruM Ha Jipyroil. Bunpl cnektpoB. CrieKTp ypoBHEN SHEPrUM aToMa BOJOPOa.
BonHoBeie cBoiictBa wactun. Bomnbel ne bpoid. KoprmyckyJspHO-BOJIHOBOM — AyanusM.
Judpaxus 31eKTpoHOB B KpUcTajuiax. CIIOHTaHHOE M BBIHYJACHHOE U3JIyuyeHHue. Y CTpOHCTBO U
IOPUHIMI padoThI Ja3epa
[IpakTueckue 3aHATHS
[TpakTtuyeckas padora: HaOnronenue nuHeHyaToro crekTpa

Tema 7.3 Coaep:xxkaHue y4eOHOIro MaTepuaJia 4
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ATOMHOE AP0

Metoabl HAOMIONEHHUSI U PETUCTPAIMU DJIEMEHTAPHBIX YacTUll. OTKPBITHE PaJnOAKTHUBHOCTH.
OmnbiTel Pe3epdopaa no omnpeneneHnio cocraBa pajnoakTUBHOIO m3nydeHus. CBolicTBa aibga-,
Oera-, raMMa-u3ilydyeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u HeWtpoHa. Hyknonnas monens snpa I'eitzenOepra-MBanenko. 3apsan sapa. MaccoBoe 4mcCIIO
sanpa. Uzotonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usznyyeHue.
3aKOH paJMOAaKTUBHOIO pacmaja. DHeprusl CBS3M HYKJIOHOB B sape. SnepHele cuibl. Jledekrt
Macchl saapa. SAnepHele peakuuu. [enenue u cuHtes saep. SnepHsiil peakTop. TepmosuepHbIil
cuHre3. IIpoOraeMbl M MEPCHEKTUBBI SIEPHOM SHEPreTUKU. DKOJOIMUYECKHE ACHEKThI sIIePHOU
OHEPreTUKU.  OJeMEeHTapHble  yacTulbl.  OTKpeITHE  MO3UTpoHA.  DyHIaMEHTaJbHbIE
B3aMMOJEICTBUS

IIpakTHyeCcKue 3aHATUS

ITpakTnueckas padota: MccnenoBanue TpekoB yacTull (110 roToBBIM (poTorpadusim)

IpodeccuoHaLHO OPHEHTHPOBAHHOE CO/lepPKaHUeE (Codep:KaHNe MPUKJIATHOTO MO/YJIs1)

HpaKTI/I‘{CCKHe 3aHATHUA

[IpakTuyeckas pabora:

1. JlenoBas urpa: IloHsATHS, CBA3aHHBIE C M3yYEHHEM METOJIOB HAayYHOI'O IO3HAHHUSA: SBICHHUE,
Hay4HbIA (akT, runore3a, (GuU3MyecKkas BEIMYMHA, 3aKOH, TEOPHs, HAOJIOJCHHUE, DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

2. Ilpaktrdeckas padora: TexHUUECKHE YCTPOICTBA U MPAKTHIECKOE MPUMEHEHHUE: (POTOITEMEHT,
doronaTunK, cCoNHEYHas Oarapes, CBETOJIUOJ, CHEKTPOCKOI, Jla3ep, KBAHTOBBIH KOMIBIOTED,
JI03UMETp, KaMepa BuiibcoHa, siiepHblil peakTop, aToMHasi bomba

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOQU3UKH

(o3}

Tema 8.1
DJIEMEHTHI
ACTPOHOMUHU U
ACTPOPUUKH

Coaep:xanue yueOHOro MmaTepuajia

Bup 3Besnnoro neba. Co3Be3ausi, ApKUe 3BE3/Ibl, TUIAHETHI, UX BUAMMOE JIBIKeHHE. ComHeuHas
cucreMa. [lmanersl 3emHOi Tpynnbl. [lnanersi-rurantel. Manbeie Tena COJHEYHOM CHCTEMBI.
Comnrie, porocdepa u armochepa. Conreunast akTuBHOCTh. ctounuk sHepruu CoJTHIIA U 3BE3/I.
3Be3/lbl, KX OCHOBHBIE XapaKTEPUCTHUKU: Macca, CBETUMOCTb, paJMyC, TeMIeparypa, HuX
B3alMOCBS3b. 3Be34bI IJIaBHOH ITOCIIENOBATEILHOCTH. 3aBUCHUMOCThL ''Macca - CBETHUMOCTDH' I
3B€3/1 [JIABHOM  moclefoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMeHHbIE
MPEJCTABICHUS O MPOUCXOKIAECHUH U BOJIIOIMK COJTHIA U 3BE3]1. DTallbl )KU3HU 3Be3]1. MIIeUuHbIN
[1yTh - Hama ["anaktuka. CrniupanbHas CTpyKTypa ['anaktuku, pacnpeneneHue 38e3/1, ra3a 1 IbUIu.
[Tonoxxenne u nBwxkenue ConnHuna B [Namaktuke. Ilnockas u  cdepuueckas MOACUCTEMBI
lNamaktuky. Tunel ramaktuk. PaguoramakTuky U KBasapbl. UepHbIe IbIpBl B spax TralakTHK.
Bcenennas. Pacimpenne Beenennoit. 3akon Xa66sa. Paz6eranue ramaktuk. Teopust bombioro

OK 01
OK 02
OK 03
OK 05
OK 07
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B3pbIBa. Mogens «ropsiueit Beenennoit». Macmtabnast ctpyktypa Beenennoil. MeraranakTuka.
HeperenHble mpo01eMbl aCTPOHOMHUU
JlabopaTopHble 3aHsATHS 2

JlaGopatopHas pabota 8. HabmojeHHus HEBOOPY>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIs1 ONPEACTICHUS MOJI0XKEHHU HeOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aMsi CEeBEPHOrO NOJYyIIApHsl U IPKUE 3BE3/1bI

IMpomexyrounas arrectamus ([uddepeHunpoBaHHbIi 3a4eT)

Beero®: 108

® B pamkax Kypca MOTYT OBITh HpPOBEJEHB HHTETPMPOBAHHBIE 3aHATHS C YYETOM COJEpKAaTeNbHBIX MEXIPEIMETHBIX CBs3eil 1Mo JByM M 6olee 00IIe06pa3oBaTENbHBIM
JUCHUILINHAM:

- Maremartunka: pemieHre CUCTEMbI YpaBHEHUH, TUHEHHas (yHKuus, mapabdoina, runepOoia, UX TpaguKu U CBOMCTBA, TPUTOHOMETpHUYECKHEe (YHKIIUH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HX MNPOEKLIHH Ha OCHU KOOPJUHAT, CJIOKEHHUE BEKTOPOB, PEIICHHWE CHUCTEMBI YPaBHEHUH, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (PYHKIUH, IPU3HAKH TOJOOUSI TPEYTrOIBHIKOB, ONPEICIICHUE TUTOIAIH TUIOCKUX QUTyp U 00beMa Tell.

- buomorus: MexaHudeckoe ABIKCHHE B XHBOW mpupone, auddysus, ocMoc, TEII000MEH KHUBBIX OPTaHU3MOB (BHIBI TEIUIONICPENAYH, TEIUIOBOC PaBHOBECHE), IEKTPHUCCKHUEC
SIBIICHHS B )KHBOU MPHUPO/JIE, KOJIeOATENbHBIC ABIKCHHS B )KHBOH MPHUPOJIE, ONTUIECKUE SIBIICHUS B )KUBOW MPUPOJIE, ICHCTBHE paJHalliy Ha )KUBBIC OPTaHU3MBL.

- XuMusl: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra30B, dJIEKTPUUYECKUE
CBOWCTBAa METAJJIOB, JJIEKTPOJUTHYECKAs IMCCOLHMAINS, TalbBaHWKA, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHW3MBl OOpa30BaHUS KPUCTAJUIMYECKOH pPEIICTKH,
CIIEKTPAJIbHBIN aHAIN3.

- T'eorpadms: BIaXKHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMETpP, MAarHUTHBIE TONMIOCa 3eMIIM, 3aJIe)KH MAarHUTHBIX pPyHd, (OTOCHEMKa 3€MHOW ITOBEPXHOCTH, INpEICKa3aHUE
3eMJICTPSICCHUI.
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3. YcaoBus peasu3anuu NMPOrpamMmblI o01eo0pa3oBaTe/IbHOM
TUCHUNIIHHBI

3.1 Tpe6oBaHuss K MHHHUMAJIbHOMY MAaTePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanmuzamuss mporpaMMbl AWCHUIUIMHBL TpeOyeT HAIWYUS Y4eOHOTO
KaOuHeTa (PU3MKH.

B kabunere ¢u3umku JODKHO OBITh HE0OXoauMoe J1abopaTOpHOE
o0opyJoBaHWE Il BBIMOJHEHUS YKa3aHHBIX B TMporpamMme 1o (u3uke
7a00paTOPHBIX M TPAKTUYECKUX pPabOT U JIEMOHCTPAIIMOHHOE O000pY/IOBaHUE.
JleMOHCTpallMOHHOE 000pYyI0BaHHE (POPMUPYETCS B COOTBETCTBUU C NMPUHIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECTeYMBaeT MOCTAHOBKY MEPEUYHCICHHBIX B
nporpaMme 1o (pU3MKe KIFOUYEBBIX JIEMOHCTpAIUil JJi1 UCCIEIOBAaHUS U3y4aeMbIX
SBJICHMA ¥ TIPOIIECCOB, SMMHUPUYECKHX H (YHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUUYECKUX MpuMeHeHud. JlaboparopHoe o0opyAoBaHHE [JIs1 yYEHHUYECKUX
MPaKTUYECKUX padboT ¢GopMHUpyeTcss B BHUJE TEMATUYECKUX KOMIUIEKTOB U
o0ecrieunBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOyYaroluXCH.
TemaTnyeckue KOMIUIEKTHI J1abOpaTOPHOTO OOOPYMOBAaHUS JOJIKHBI  OBITH
MOCTPOEHBI Ha KOMILIEKCHOM HCIIOJIb30BAHUHM AHAJIOTOBBIX M ITH(POBBIX
puOOPOB, a TaKKE€ KOMITBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHIE ITU(POBBIX
nabopaTopuid.

OG6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHBIE MECTa MO0 KOJIMYECTBY 00yJaronuxcs;

- pabouee MecTo MpernoaBaTes;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TOCOOMUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPUATIOB;

- 3aJIaHUs JAJIs1 TPOBEPOYHBIX padoT;

- Tpo(heccroHaTbHO OPUEHTUPOBAHHEIC 3a/1aHNUS;

- Marepuaibl 1udPepeHIMpOBaHHOTO 3a4eTa.

TexHnudeckue cpeacTBa 0OyUICHHUS:

- HepCOHaJII)HBIﬁ KOMIIBIOTCP C JINICH3UMOHHBIM MporpaMMHBIM
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oOecIieueHuEM;

- IPOCKTOP C IKPAHOM.

- 3anbl (OMONMMOTEKA, YHMTANBHBIA 3@l C BBIXOJOM B HWH(OPMAIMOHHO-

TEJIEKOMMYHUKAIIMOHHYIO ceTb HTepHET).

[IpumepHBIii  TepedeHb  JEMOHCTPAIIMOHHOTO W JabOpaToOpHOro
000pyI0BaHUS:

1. [udporas madboparopus o Gu3MKe I IPeroaBaTers;

2 [Mudposas nadboparopus mo pusuke A 00ydaroIerocs,

3 Becbl TexHMUECKHE C pa3HOBECAMHY;

4. KommuiekT 11t 1a00paTopHOTro NpakTUKyMa 10 ONTHKE;

3) Kommekt 1t 1abopaToOpHOTro MpakTUKyMa IO MEXAaHHUKE;

6. KommnekT myis 51a0opaTOpHOro MpPaKTUKyMa II0 MOJEKYJISpHOU
(bu3MKe U TEPMOJUHAMUKE;

7. KommuiekT ans nabopaTOpHOTO MpPaKTUKyMa IO SJIEKTPUYECTBY (C
TeHEepaToOpoOM);

8. KommutekT ans w3ydeHUs BO30OHOBISIEMBIX HMCTOYHHUKOB DJHEPTUU
(colHeUHOM, BETPOBOM SHEPruH, OMO-, MEXAaHWYECKOM W TEPMOIICKTPUUICCKOU
HYHEPreTUKH );

9. AmrnepMeTp J1a00paTOPHBIN;

10. BoasT™meTp 1a00paTOPHBIN;

11. Konopumerp ¢ HAOOPOM KaTOPUMETPUUECKUX TEJT;

12.  Tepmometp 1abOpaTOPHBIN;

13. Kommuexkt i U3y4eHHS OCHOB MEXAaHWKH, ITHEBMAaTUKU U
BO300HOBJISIEMBIX HCTOYHUKOB YHEPTHH;

14. Bapomerp-aHepou;

15.  bnok nuTaHus peryaupyeMslii;

16. BeO-kamepa Ha MOJIBUIKHOM IITATHUBE;

17. Buneokamepa jist pabOThI C ONTHYECKUMU TPUOOpaMU;

18. T'eneparop 3ByKOBOIi;

19. Turpometp (ICUXpOMETD);
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20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SIBIICHUSIM;
46.
47.
48.

['py3 HaGOpHBIL;

JlnHaMoMeTp T1EMOHCTPALIMOHHBIN;

KomrIiekT nocyapl IEMOHCTPALIMOHHOM C TPUHAIIICKHOCTSIMU;
MaHoMeTp KUJIKOCTHON JEMOHCTPAMOHHBIN;

Metp 1eMOHCTpallMOHHBIM;

MuKpOoCKON IEMOHCTPALIMOHHBIN;

Hacoc BakyymHubiii KoMoOBCKOTrO;

CTOJIMK TOABEMHBIN;

[[ITaTuB IEMOHCTPAIIMOHHBIN (YU3NUECKUM;

DNEeKTPOIUTUTKA;

Habop neMOHCTpaIllMOHHBIN 0 MEXaHUYECKUM SIBJIICHUSIM;
Habop 1eMOHCTpaliMOHHBIN MO JUHAMHUKE BPaIllaTeIbHOTO JIBHKEHUS,
Habop neMOHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
Habop 1eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;

Benepko Apxumena;

Mastauk MakcBennia;

Habop ten paBHOro 00beMa;

HaGop ten paBHOI Macch;

[Tpubop 115t AeMOHCTpay aTMOC(EPHOTO TaBICHUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Pbluar neMoOHCTpalMOHHBIIT;

Cocyabl coobmIaronecs;

CrakaH OTJIMBHOW JIEMOHCTPAIIMOHHBIH;

Tpy6ka HeroToHa;

[Tap ITackans;

Habop neMoHCTpalMOHHBINA MO MOJEKYJISIPHON (U3HKE U TEIMJIOBBIM

Habop neMoHCTpalnOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop xanwiispos;

TpyOka jy1st IeMOHCTpAIK KOHBEKIIMH B KUKOCTH;
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49.
50.
ol
92.
53.
54,
55.

[{unuHAPHI CBUHIIOBBIE CO CTPYTOM;
[ITap ¢ xkonbLOM;

BBICOKOBOJIBTHBINM HCTOYHUK;
['enepatop Ban-ne-I'paada;
Jlo3umerp;

KaMepTOHBI Ha pE30HAHCHBIX SIIIUKAX;

Kowmmekt HpI/I60p0B u HpPIH&I[J'IC)KHOCTGﬁ A ACMOHCTpalIH

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

56. KowmruiekT mpuOOpoB sl W3Y4YEHUS MPUHLMUIIOB paguonpueMa u
paauornepenaym;

57.  KoMmrIuiekT npoBOJOB;

58.  Maruut g1yroo0pasHsiif;

59. Marsurt nojocoBoi JeMOHCTPALMOHHBIN;

60. Mammuna snexTpodopHas;

61. MasaTHUK 2JEeKTPOCTATUUECKUI;

62. HaGop mo u3y4eHnI0 MarHUTHOTO TIOJIS 3EMITH;

63. HaGop neMOHCTpallMOHHBIN 110 MArHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;

64. HaGop neMOHCTpaIMOHHBIH IO TOJTYIPOBOIHUKAM;

65. Habop nemMOHCTpanMOHHBINA IO TOCTOSTHHOMY TOKY;

66. Habop 1eMOHCTpalIMOHHBIN 10 AIEKTPUUECKOMY TOKY B BaKyyMe;

67. Habop neMOHCTpaIMOHHBIN MO AIEKTPOAMHAMUKE,

68. HalGop mis neMoHCTpaIlii MarHUTHBIX TIOJICH;

69. HaGop mist neMoHCTpaIiy SIEKTPUIECKUX TOJIEH;

70.  Tpanchopmarop yueOHbIN;

71. Tlamouka CTeKJISTHHas;

72. Tlamouxa >00HUTOBAS;

73. Ilpubop Jlenna;

74.  Crpenku MarHuTHBIE HA IITATUBAX;

75.  CynTaH 3JIeKTPOCTaTUYECKU;

76.  lllTaTuBBI U30IUPYIOMINE;
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/7. DneKTpOMarHuT pa3OOopHBIii;

/8. Halop neMOHCTpallMOHHBIHN 10 TEOMETPUUECKOM OITHUKE;

79. Habop neMOHCTpallMOHHBINA IO BOJTHOBOM ONTHKE;

80. Cnektpockon ABYXTPYOHBI;

81. Habop crekTpanbHbIX TPYOOK C HCTOYHHUKOM MUTAHUS;

82.  VYcranoBka s uzydeHus ¢porodrpdexra;

83. Halop nemMoHCTpalMOHHBIN 10 TocTosiHHOM [1nanka;

84. KOMIUIEKT HarJIAIHBIX TOCOOUH JISl TOCTOSTHHOTO UCTIOJIb30BaHUS;

85.  KowmrmuiekT noptpeToB i opopMIIeHHUS KaOUHETa;

86. KoMIuIeKT 1IeMOHCTPAIIMOHHBIX YUYECOHBIX TaOHII.

[IpuMmepHbIid  TEpeYEeHb  JEMOHCTPALIMOHHOTO W JIaDOpaTOPHOIo
000py10BaHUSI HOCUT PEKOMEHIATENIbHBIN XapaKTep.

[Ipy Hamuuuu HEOOXOIUMOIro OOOpYAOBAHMS 3aHATHS 1O (U3HKE B
HEKOTOPBIX CIIy4asX MOTYT MpPOBOAWUTHCA B HMMEIOMIMXCSA B 00pa3oBaTenbHOU
OpraHu3alid MacTEPCKUX W JIaDOpaTOpUsIX.

3.2 UudopmanuonHoe odecnevyeHue 00ydeHus

Jist  peanuzanuu  MPOTpaMMbl  JTUCHMIUIMHBI ~ OMONMMOTEYHBIM  (HOHJ
o0Opa3oBaTeIbLHONM OpraHu3aluu JIOJDKEH HWMETh IE€YaTHbIC W/WUIU DJICKTPOHHbIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHMHU YyuyeOHBbIE MocoOus (mpu
HAJIMYMK), JOMYIICHHBIE K HMCIOJB30BAaHUIO TP peanu3alid o0pa3oBaTeIbHBIX
porpamMMm CpenHero npoecCHuoHaIbHOrO O0pa30oBaHHUsA, pealn3yeMbIX Ha 0Oasze
OCHOBHOTO 0011ero o6pazopanus ’,

[Ipu peanuzanuu NOpOrpaMMbl JUCIMIUIMHBI BO3MOXKHO HCIOJIB30BAHHE
AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYMIEHHBIX K WCIOJIB30BaHUIO TIPU

peanu3anuy 00pa3oBaTeIbHBIX IPOrPAMM CPEAHEro 0bmero oopasopanusl,

10 TIpukas MunucTepcTBa IpocselneHns Poccuiickoil denepauu ot 5 Hos6ps 2024 r. N 769 «O6 yTBepskIeHUH
(enepasbHOrO  TepedHsT y4EeOHWKOB, JIONMYHIEHHBIX K  KCHOJB30BAaHUIO IPH  PEAIM3alUN  MMEIOLINX
TOCYZapCTBEHHYIO aKKPEANTALNIO 00pa3oBaTeNbHBIX IPOrpPaMM HayajIbHOTO OOIIEr0, OCHOBHOTO OOIETO, CPETHETO
obmero o0pa3oBaHMsl OPraHU3ALMSIMH, OCYIIECTBISIOIINME 00pa30BaTENbHYIO JESTEILHOCT, W YCTaHOBJICHUH
MPE/ICIFHOTO CPOKA HCIIOIb30BAaHHS HCKIIIOYEHHBIX YYEOHMKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4EOHBIX
noco6uii» (B akTyanbHo# penakunu). Ccbliika Ha yKa3aHHBIHM IIpuKka3 akTyanasHa Ha 20.02.2025 .

1 TTpukas Munucrepcta npoceenienus Poccuiickoit ®enepamun ot 18 urons 2024 r. N 499 "O6 yTBepkaeHUn
(hemepaspHOTO TIEpPEUYHS D3JEKTPOHHBIX OOPa30BATENBHBIX PECYpPCOB, MONMYNMICHHBIX K HCIHOIB30BAHUIO TIPH
peanu3anuy HMEIOMINX TOCYAApCTBEHHYIO aKKPEIWTAlMI0 O0pa30BaTENbHBIX INPOrpaMM HA4daIbHOTO OOILETO,
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4. KoHTposb M OLEHKAa Ppe3yJbTAaTOB OCBOEHUS 001e00pa3oBaTeJIbLHOM

AUCIHUILIHHDBI

KoHTpo/Ib M oOleHKa pe3yJbTaTOB OCBOEHMs 00Ie00pa30BaTeIbHON

IUCIUATLIINHBI

PaCKPBIBAKOTC:A

yepe3

AUCTUILIMHAPHBIC

pe3yibTaThl,

HarpaBJeHHbIC HAa (GOpPMHUpPOBaHKE OOMUX U MPO(PECCHOHATBHBIX KOMIETEHITUI

110 pasaciiaM u TeMaM COACPKAHUA yqe6H0ro mMarcpuaJia.

Koa 1 HaMMeHOBaHHe

(popMupyeMBbIX KOMIIeTEHIIH i

Pa3znen/Tema

THI OLeHOYHBIX
MepPONpHUATHH

OK 01. BsiGupate cmocoObl
pelnIeHus 3a1a4
npodeCCHOHATLHON
NESATCIILHOCTH  IPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Paszpen 2. Temn1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Paznen 5. Temnr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pasnen 8. Tema 8.1

OK 02. Hcnonb3oBats
COBPEMECHHBIC CpEJICTBa IOUCKA,
aHaJIM3a W WHTEPIPETAIHH
nH(popManuu, u

MH(POPMAIIMOHHBIE  TEXHOJOTUU

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Paznen 5. Temnr 5.1.,5.2., 5.3.

Pa3zgen 6. Tema 6.1.

A BRITOJIHCHI sanat Pazgen 7. Temsr 7.1, 7.2, 7.3.
npo¢ecCuOHAITBHON

eSTENbHOCTH Pasnen 8. Tema 8.1

OK 03. [Tmanuposats | Pazgen 1. Tema 1.1.

U peanu3oBbBaTh coOcTBeHHOE | Pasnen 3. Temsr 3.1., 3.2., 3.3.
npodeccuoHaIbHoe | Pasgen 4. Temsr 4.1., 4.2., 4.3.
JIMYHOCTHOE Pa3BHUTHE, | Pasnen 8. Tema 8.1
MPEIPUHAIMATEITBCKY IO

eITEIbHOCTD

B 1mpodeccuonanbHoil  cdepe,

UCIOJIb30BATh 3HaHUS o

MIPaBOBOM " ¢uHaHCOBOM

IPaMOTHOCTH

B Pa3IMYHBIX  KU3HEHHBIX

CUTYalUIX

OK 04. OddextuBHO | Pazgen 2. Temsr 2.1., 2.2, 2.3.

BBaHMOHCﬁCTBOBaTB n pa6OTaTL
B KOJIZICKTUBE U KOMaH/C

Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pasmen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 6 Tema 6.1.
Pasmen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcymiecTBiasiTh yCTHYIO

Paznen 1.

YCTHBIN 0IIPOC;
(bpoHTANBHBINA OIIPOC;
HaOJI0IeHNE

3a BBITIOJTHEHHEM
nabopaToOpHBIX PaboT;
PAKTHYECKHE padOThl
(pemenue
KaueCTBEHHBIX

U pacyeTHBIX 3a/1a4);
TECTUPOBAHUE,;
pelIeHne Keiic-3a1ay;
HaOJI0/IeHUE U OLICHKA|
MOJATOTOBKU  JIEJIOBOM
UTPHI,

BBITIOJIHEHHUE  3aJIaHHUI]]
IIPOMEKYTOUHOU
aTTecTaluu

OCHOBHOTO 00111ero, cpexHero odmero oopa3oBaHus» (B akTyalbHOW pemakuni). CChUIKa Ha yKa3aHHBIM NpPHUKa3

aktyasibHa Ha 20.02.2025 .
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U MUCBbMCHHYIO KOMMYHUKAIIUIO
Ha TOCYIJapCTBEHHOM  f3BIKE
Poccuiickoit ~ ®enepauuu ¢
Y4EeTOM 0CcOOEHHOCTEH
COLIMAJILHOTO

U KyJbTYPHOTO KOHTEKCTa

Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr14.1.,4.2.,4.3
Pasnmen 5. Temnr 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1.

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

OK 07. ConelicTBOBaTH
COXpPaHEHHIO OKpYy>Karomien
cpensl, pecypcocOepexeHuto,
IIPUMEHSITh 3HAHUA 00
W3MEHEHUH KJIMMaTa, MPUHLUIIBI
OepeKITMBOTO IIPOM3BOJICTBA,

3¢ exTuBHO  NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

Paszpen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3
Pasnen 5. Temrr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pazgen 8. Tema 8.1

MK 1.1. BbINONHATL MNOArOTOBKY K
npouseoAcTBY paboT o4HOro BMAA HA
TEPPUTOPUAX U OOBEKTAX.

[IpodeccuonanbHO-
OPUEHTUPOBAHHOE COJICPIKAHUEC
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