[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocnnckas Hapexpa bopucosHa

[omkHocTb: [upekTop

[ata nognucanus: 20.11.2025 15:47:12

YHUKanbHbI MPOrpaMMHbIA KIKOY:
4¢22542f0fe3bbcc7a4alcal372c¢057958811fbd

ThS
n'\
&
QAL

YACTHOE NPO®PECCHUOHAJIBHOE OBPA30OBATEJIBHOE YYPEXK/IEHUE
«OBHUHCKHAM KOJUIEI)K TH®OPMAIIUU U IIPABA»

«YTBEPXJIAIO»

? &
R
&

q "7){%@,» Hupexrop OKUII
&% H.B. Kocunckas

N AN\ P

PABOYAS ITPOT'PAMMA YYEBHOM JUCHUIIINHBI

OVII. 11 PU3UKA

0 CHELHMATBHOCTU CPEAHET0 NMpodecCuoHaIbHOro 00pa3oBaHus
40.02.02 ITIPABOOXPAHUTEJIBHASA AEATEJIBHOCTD

OOHuHCK, 2025



(98]

COJNEPKAHHUE

. Obm1as xapakTepuCTHKa MPUMEPHOI pabodeli mporpamMmbl 0011e00pa30BaTEeIbHON TUCITUTITHHBI

B 007 (Y 0 D T Ommoka! 3akaaaka He onpeaesieHa.

. CtpykTypa u conepkanue o0meo0pa3oBarenbHON TUCITUIUTMHEIO MoK A! 3akiagka He

omnpeaeeHa.

. YcioBus peanu3aiiy IporpaMMbl 001e00pa30BaTENbHON TUCIUTUIAHEI «.......ceeveeereaneeene. 21
. KoHTpOJIb 1 O11eHKa pe3ynbTaTOB OCBOCHHSI 00IIe00pa3oBaTeIbHON AUCHUIUTMHB OmmoKa!

3akiaaka He onpeaeseHa.



1. O0mas xapakrepucTuka padoueil nporpaMmMbio01eo0pa3oBaTeIbHOM
AUCUMILTUHBI «DU3HKa»
1.1. MecTo IMCHUILIMHBI B CTPYKTYpe o0pa3oBarejbHoM nporpammsl CIIO:
OOmeobpazoBarenbHas aucuuminHa «®@u3nka» sABIseTCs  00s3aTENbHOW  YacThiO
0011e00pa30BaTEIHLHOTO LMKJIa o0pa3oBaTenbHOMI IIPOrpPaMMbI
CIIO B coorBerctBun ¢ PI'OC mno cnemuansHoctu 40.02.02 IIpaBooxpaHuUTENbHAS
JESTEIIHOCTD.

1.2. lean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIMHBI:

1.2.1. Heau JUCUMILIUHBI:

Copepxanrie mporpamMmbl 00I1e00pa3oBaTeIbHON TUCIUIUIMHEI DH3KKa HaNpaBlIeHO HA
JIOCTHDKCHHE CIISTYIOIINX IIEeJICH:

® (QopmupoBaHUE y 00yYAIOMIUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs,3HAYNMOCTH
busznyeckux  3HaHMM JUIS  COBPEMEHHOTO  KBaJIM(UIMPOBAHHOIO CIEUUANINCTa  MpU
OCYILIECTBIICHUH €r0 NMPo(hecCHOHAIBHOM eI TeTbHOCTH;

® (hopMHpOBaHHE ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® oOBjaJeHHE CHenu(PUIECKON CUCTEeMON (U3NYECKUX TOHIATUH, TEPMUHOJOTHEH W
CUMBOJIMKOI;

® OCBOCHHE OCHOBHBIX (PU3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJaJICHUEC OCHOBHBIMU METOAAMHU HAyYHOIO IO3HAHMS IIPUPOABI, UCIOJIbL3YEMBIMU B
¢usuke (HAOMIOJCHWE, ONKMCAHWE, W3MEPEHHE, BBIIBMKCHHUE THIIOTE3, IPOBEICHHE
HKCIIEPUMEHTA);

® OBJIQJICHUC YMCHUSIMH O6pa6aTI)IBaTI) JaHHBIC SKCIICPUMCHTA, OOBACHATH IMMOJTYYCHHBIC
PE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (I)I/I3I/ILICCKI/IMI/I BCINYMHaMH B Ha6J'IIOI[aCMOM
SABJICHHUH, NCTIAaTh BBIBOJBI,

® (QopmHpoBaHUE YMEHHUS pelaTh (PU3NYecKHue 3a7jaui pa3HbIX YPOBHEH CI0KHOCTH;

® pa3BUTHE IIO3HABATEJIbHBIX MHTEPECOB, HHTEIJIEKTyaJlbHBIX M  TBOPYECKHX
crocoOHOCTeH B mpoliecce NpuoOpeTeHusl 3HaHUH ¢ UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB
MH(pOpMallMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHUN (QopMyiaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO [0 OTHOWICHHIO K (u3Mueckod HUHpOpMaLuy,
IIOJIy4aeMOU U3 PA3HBIX HCTOYHHUKOB;

® BOCIIMTaHMEC YyBCTBA I'OPAOCTH 3a pOCCHﬁCKYIO (bI/I3I/I‘{CCKYIO HayKYy.

1.2.2. [lnannpyemMble pe3yJibTATHI OCBOCHHS 0011e00Pa30BaTEJIbHON IMCUMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

O6mme xommerennuu (nanee — OK) ®I'OC CIIO B COOTHECEHWH C JUYHOCTHBIMU,
MeTanpeIMETHBIMU U MPEAMETHBIMH pe3ysbTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — I1P6)
®I'OC COO npencraBieHsl B TabauLIE:



Kon
M HaMeHOBaHHe
GopmupyembIx
KOMIIeTeH Ui

IInanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI N0 AW CUMILJIMHE

Oﬁume1

I[I/ICHI/IHJII/IHaprIez

OK 01. BeiOupars
CIOCOOBI pelieHus 3a/1a4
npodeccHoHaTBLHOM
JESTEeTbHOCTH
MPUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JInyHOCTHBIE pE3yNbTaThl JOJDKHBI OTpa)kaTb B YacTU
TPYAOBOI'O BOCIIUTAHHUSA:
- TOTOBHOCTb K TPYyZly, OCO3HaHUE LIEHHOCTU MacTEpCTBa,

TPYIOTIO0HE;

- TOTOBHOCThH K aKTUBHOU JIEATEITLHOCTH
TEXHOJIOTHYECKOM

n COLIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHULIUUPOBATh,  IUTAHUPOBATb U CAMOCTOSITEJIBHO

BBITIOJHATH TaKyIO JESTEIbHOCTD;
- HMHTEpPEeC K pasIu4HbIM cdepaMm MnpodecCHOHATBHON
NESITEIbHOCTH,

-  TOTOBHOCTH W CIHOCOOHOCTH K  00Opa3oBaHHIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH,
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaKaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU I[Cf/iCTBPISIMI/IZ

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

CaMOCTOSITEIILHO  (POPMYJIMPOBATh M aKTyaJIM3UPOBATH
npobiiemMy, paccMmarpuBath ee BCECTOPOHHE;
YCTaHaBJIMBATb Cym@CTBeHHBIfI IMPU3HAK WX OCHOBAHUWA

JUIL  CpaBHEHHUs, KiacCHPUKAIMM W 00OOIICHUS;
OTIPEICIIATh eI ACSITEILHOCTH, 3a7aBaTh IMapaMeTphbl U
KPUTEPUHN

UX  JIOCTHDKCHHUS,  BBIABIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B paCCMaTprUBACMBIX SABJICHUAX

I[IP6 1. CdopmMupoBaHHOCTh MNPEACTABICHUNA O POJIH
U MecTe (PM3UKU M aCTPOHOMHMU B COBPEMEHHOW Hay4HOM
KapTUHE MHpa, O CcHUcTeMooOpasyromeid poiu (HU3UKH
B Pa3BUTHHU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX

TEXHOJIOTHH, O BKJIaJA€ POCCUUCKUX H 3apyOeKHBIX
YUCHBIX-(OU3UKOB B  pa3BUTHE HAyKd; [TOHHMaHHE
¢bu3nuecKkoil  CyIIHOCTH  HAONIOAaeMBIX  SIBJICHUUN

MHKpPOMHpA, MAaKpOMHpa U MEramupa; NOHUMAaHHE POJIU
aCTPOHOMUU

B MPAKTUYECKOUN NIESITEIBHOCTH YEJIOBEKA M JaJIbHEHIIEM
Hay4HO-TEXHUYECKOM pa3BUTHH, poiu buzuku
B (GOPMUPOBAHMU Kpyrozopa © (HYHKIMOHAILHOM
FPAMOTHOCTH YEJIOBEKAa JUJIl PELICHUsS MPAKTHYECKUX
3a/1a4;

I[IP6 2. CdopMUpPOBAaHHOCT, YMEHUU pACHO3HABATH
¢usnveckue  sBiIeHUs  (mpouecchl)) W OOBSICHATH
UX Ha OCHOBE M3YYECHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE  NPSMOJMHEWHOE  JIBUKEHUE,
cBOOO/ZIHOE TaJeHue Tell, ABI)KEHHE IO OKPYKHOCTH,
WHEpIus, B3aWMOJICICTBUE  TeEII, KoJje0aTenbHOe
JBUKCHHE, PE30HAHC, BOJIHOBOE MABIDKEHUE; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX
Tel, UW3MEHEeHHe o0bemMa Tel TMpPU  HArPeBaHHUH
(oxyaxxaeHuu), TEMJIOBOE paBHOBECHE, HCIIApEHHUE,
KOHJICHCAllUsl, TUIaBJICHUE, KpPUCTAJUIM3alUs, KUIICHHE,
BJIAKHOCTh BO3/lyXa, CBSI3b CPEIHEH KHUHETHYECKOU

! O6ume pesymbTaTel chOPMYTHPOBAHBI B COOTBETCTBUH C IMYHOCTHBIME H MeTanpeaMeTHbIMU pe3yiibTatamu ®IOC COO, B HOPMHPOBAHHH KOTOPHIX yIaCTBYET
o01eoOpa3oBaTenbHas JUCIUIINHA.
2 JlucnuminHapHble pe3ysbTaThl chOpMyIMpPOBaHbI M IPOHYMEPOBAHbI B COOTBETCTBHH C TPEOOBAHMSMH K NPEAMETHBIM pe3ynbraTaM 6azosoro yposHs (IIP6) ®TOC COO (IIpuxas
MunobpHayku Poccun ot 17.05.2012 Ne 413 (penmakius ot 27.12.2023 r.).
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0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BIQJeTh HAaBBIKAMHU Y4eOHO-HCCIEIOBATEIHCKON U

IPOCKTHOW  JICSATENbHOCTH, HABBIKAMH  Pa3peLICHHS
npobiewm;

- BBUIBJIATH  INPHYMHHO-CIICJCTBEHHbIE  CBSI3M W
AKTYAJIM3UPOBATH 3aaavy, BbIABHUT'AaTh runoresy cc

peIlleHUs, HaXOJIUTh AapryMEHTBhI I JOKa3aTelIbCTBA
CBOMX YTBEpXKICHUM, 3aaBaTh IapaMeTpbl U KpUTEpUU
peIeHus;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIG B XO0IC€ pemeHI/m 3ada4un
pe3yJIbTaThl, KPUTHYCCKU OIICHUBATh MX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX yCJ'IOBI/ISIX;

- yMeThb TIEPEHOCUTh 3HAHHWS B I[I03HABATCIBHYID U
MPAKTUYECKYIO YaCTH KU3HEACITEITLHOCTH;

- YMETh MHTEIPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0OJacTei;

- BBIIBUTATh HOBBIC HJCH, MpejJiaraTb OPUTHHAIbHBIC
MOJIXOJIbI ¥ PEILICHUS,;

- HpO?IBJ'IHTI: CHOCO6HOCTI> UX HCIIOJB30BAaHUIA B
MO3HABATENLHOMN U COIMAIbHOM MPaKTUKE

SHEPTUU TEIMJIOBOIO JBMKEHHSI MOJIEKYJ C aOCOJIOTHOM
TEMIEPaTypoil, TOBBLIIICHWE MaBJICHUS Tra3a MpPH €ro
HarpeBaHuu

B 3aKpPBITOM COCyHIE€, CBS3b MEXKIy TMapaMeTpaMu
COCTOSIHMSI Ta3a B M30MpoOIleccax; dJEKTpU3alus Tell,
B3aMIMOJICHICTBUE 3apsOB, HarpeBaHUE MPOBOJHHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIWS, JEHCTBHE MarHUTHOTO TOJSl HAa MPOBOJHHK C
TOKOM

W JIBYDKYIIUHCS 3apsii, SJIEKTPOMAarHUTHBIE KOJCOAHHUS
U BOJHBIL, TPSMOJIMHEHHOE pACIPOCTPAaHEHHUE CBETa,
OTpaKeHHE, TpeNoMIIeHHe, UHTeppepeHIHs, AU(PaKIIH
u MOJIIPU3AIHS CBeTa, JTUcTepcust CBeTa;
dotoanekTpuyeckuii  3QQeKT, CBETOBOC  JaBJICHHE,
BO3HUKHOBEHHE JIMHEHYAaTOro CIEKTpa aToMa BOJIOPOAaA,
€CTECTBCHHAS U UCKYCCTBCHHAS PAJIHOAKTUBHOCTD;

[IP6 3. Brnagenue OCHOBOMOJATAIOMUMH (DU3NICCKUMHU
MOHATHSIMH W BEIMYMHAMH,  XapaKTCPU3YIONIMMH
(¢u3nuecKkre MPOUecchl (CBS3aHHBIMH C MEXAHHYECKUM

JABHKCHHEM, B3aHMOHeﬁCTBHCM TCJI, MCEXAaHUYCCKUMH
KOJICOaHHSIMU u BOJIHAMMU, ATOMHO-MOJICKYJIIPHBIM
CTPOCHUEM BCIICCTBA, TCIIJIOBBIMH IIpoucccaMu;

JJIEKTPUYECKMM M MAarHUTHBIM IOJIAIMM, JJIEKTPUYECKUM
TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAaHUSMU U BOJIHAMU;
ONTUYECKUMHU  SBJICHUSMH; KBAaHTOBBIMM SIBJICHUSIMH,
CTpPOEHHEM aTOMa U aTOMHOTO S/Ipa, PauOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAOMIMMH  aCTPOHOMUYECKUMH
MIOHATUSAMM, IO3BOJISIOLIUMU XapaKTEPU30BaTh IPOLIECCHI,
MIPOUCXOJAIIME HA 3BE3[aX, B 3BE3IHBIX CHCTEMaX,
B MEXTaJIaAKTUYECKOIl cpene; IBM)KEHHUE HEOECHBIX Tell,
SBOJIIOIHIO 3Be3] N BeceneHHoix;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
U TeopusiMu (3akoH BcemmpHoro Tsrorenus, [, Il u III
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU




SHEPruM, 3aKOH COXPAaHEHHUS HMIIYJIbCa, PUHIIMII
CYMEpHO3UIUK  CHJI, OPUHIIAIT ~ PABHOIPABHOCTHU
WHEPLMATBHBIX ~ CHUCTEM  OTCYeTa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEILECTBA, Ta30BBIC
3aKOHBI, TEpPBBI  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXpaAHEHHUs HJIEKTPUUECKOro 3apsiia, 3akoH KyioHa,
3akoH OMa myis ydacTka 1enu, 3akoH Oma s MOJIHOU
3JIEKTPUYECKOM 1enu, 3akoH Jlkoyns - JleHua, 3akoH
ANEKTPOMArHUTHOM  MHIYKIUH, 3aKOH  COXPaHEHUS
SHEPTUM, 3aKOH MPSIMOJUHEHHOTO paclIpOCTpaHEHUS
CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH MpPeTOMIICHUS
CBETA; 3aKOH COXPAHEHHUS SHEPrUH, 3aKOH COXpaHEHUSs
HUMITYJIbCA, 3aKOH COXpPaHEHUS SIEKTPHUYECKOro 3apsja,
3aKOH COXpaHEHHUsi MacCOBOTO 4YHCIA, MOCTyJaThl bopa,
3aKOH PaAMOaKTUBHOTO pacmana); yBEpEHHOE
KCIIO0JIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH MpU aHaTU3e
(bu3MYECKUX SIBICHUN U MPOIIECCOB;

I[IP6 6. BrnageHne OCHOBHBIMH METOJaMH HAY4YHOTO
MO3HAHMS, UCIOJB3YeMbIMH B (U3UKE: TPOBOJUTH
MpsiMble ¥ KOCBEHHBIE M3MEpeHHs (DU3MUYECKUX BETUYHH,
BBIOMpAsi ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCIOIb3Ys
W3BECTHBIE METOJbl OIICHKH MOTPEUIHOCTEH H3MEpEeHHIA,
MPOBOJUTHh HCCIICIOBAHHE 3aBUCUMOCTEH (PU3NUCCKUX
BEJIMYUH

C HCHOJIb30BAaHUEM TIPSMBIX H3MEPEHHH, OOBICHATH
MOJIyYeHHBbIE  pe3yJbTaThl, HUCHONB3YS  (hU3MUecKue
TEOpUHM, 3aKOHbI W TIOHSATHUS, U JIeJaTh BBIBOJBI;
coOroAaTh mpaBuia 6€30MacHOTO TPyAa MPU MPOBEICHUN
HUCCIIETOBAaHUN

B paMKax Yy4eOHOTro OKCIepuMEHTa U  y4eOHOo-
HCCIIEAOBATEIIbCKON JEATENHPHOCTH C HCIOJIh30BAaHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO
obopynoBanus;  cHOPMHUPOBAHHOCTH  MPEICTABICHUUN
0 METOAAaX IOJIYYCHUS HAyYHBIX aCTPOHOMHYECKHX




3HAHUH,

I1P6 7. ChopMHpPOBAaHHOCTh YMEHHS pellaTh pacyeTHbIC
3aJla4yd  C SIBHO 3a/JaHHOM  (U3UYECKOM  MOJeIblo,
UCTONB3Yys (PU3UYECKHE 3aKOHBI M MPHHLMIIBL, HA OCHOBE
aHaJM3a yCJIOBUS 3a7a4H BEIOUPATh (PU3NUECKYIO MOJIEIh,

BBIIENATh  (U3NYECKUE  BEIMYMHBI U (OPMYIIHI,
He00XO0INMBIE

JL €€ peL[IeHI/ISI, HpOBOI[I/ITb pacquH U OILICHUBAThb
pPEATbHOCTh  TOJYYCHHOTO  3HAYCHHUS  (U3WUYCCKOM

BEJIMYUHBI; peniaTh KaueCTBEHHBIC 3aJlayM, BBICTpauBas
JIOTUYECKH HEMPOTUBOPEUHBYIO IEMOYKY PaCCYX IACHUIMA
C OIOpONl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (u3HYECcKue SIBICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIONCKa, aHAIHM3a

Y MHTEPIIPETANU
uHpOpMaIuU

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH

JUTsL BBITIOJTHEHHMS 3314
npodeccHoHaATEHOM
TS TEITbHOCTH

JluyHOCTHBIE PpE3yNAbTaThl JIOJDKHBI OTpa)xaTh B YacTH
LIEHHOCTH HAYYHOT'O TTO3HAHUS:

- c(hopMUPOBAHHOCTH MHPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B [IOJIMKYJIbTYPHOM MHUPE;

- COBEpPUICHCTBOBAaHHME S3BIKOBOM MW  YUTATEIbCKOU
KYJbTYpbI KaK CpPEJICTBA B3aUMOJICHCTBUS MEXKIY JHOAbMU
Y TIO3HAHUS MHPA;

MeranpeaMeTHbIe PE3yNbTaThl JOJIKHbBI OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU y4eOHBIMU
IMO3HABaTEILHBIMHU JICHCTBUAMU:

B) paboTa ¢ uHpopmaiuei:

- BIIQJeTh HAaBBIKAMH TOJYYCHHs HHPOpPMAIMH W3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYLIECTBJISAITh MOUCK, aHAJIU3, CHUCTEMaTH3alUuI0 U
WHTEpIpETauio HHOOPMAITUU PA3IUIHBIX BUIOB U (PopM
MIPE/ICTABIICHHUS;

- HCIIOJIb30BaTh

CpesncTBa MH(OPMALIMOHHBIX

I[IP6 5. VYmeHue yuuThIBaThb TpaHUIBl [PUMEHEHUS
M3YYCHHBIX (DU3MUECKUX MOJENel: MaTepualbHas TOYKa,
MHEpLHAJIbHAs CUCTEMa OTCUETa, UJCAIbHBIN ra3; MOJEIH
CTPOCHHS Ta30B, KUJIKOCTEH W TBEPABIX TEN, TOUCUHBIN
NEKTPUYECKUN  3apsil, sAepHas  MOJENIb  aToMa,
HYKJIOHHAsi MOJENb aTOMHOrO sJpa TMpU pPeHIeHUH
(bu3nyecKux 3a/1a4;

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOW ITO3HUIIHH
10 OTHOIICHUIO K (pr3uveckoi nHGOpMAIIUH, TIOTyIaeMOn
W3 pa3HbIX UCTOYHUKOB, YMEHUI HCIOIb30BaTh IU(PPOBBIC

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHHSI,
UHTEepHpeTallud M NpeACTaBICHUs Y4eOHOW M Hay4HO-
MONYJIIPHOM nHpOpMAaIINH; pa3BUTHE yMEHUI

KPUTHYCCKOI'O aHaJIn3a HOHy‘I&CMOﬁ I/IH(bOpMaI_[I/II/I




U KOMMYHHUKAIIMOHHBIX  TEXHOJOTMHA B  PCIICHHH
KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpFaHI/I3aL[I/IOHHBIX
3a7a4 ¢ COOJIIOICHHEM TPEOOBAaHUI IPrOHOMUKH, TEXHUKH
0€30IaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS, TIPABOBBIX
U OTHYECKHUX  HOPM, HOPM  HH(POPMAIUOHHOM
0€30I1aCHOCTH

OK 03. [ImanupoBaTh

U peaJin30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
JeSITeTbHOCTD

B IIpoeccroHabHOM
cdepe, UCIIOTH30BATH
3HaHUA 110 IPaBOBOM

1 (UHAHCOBOU
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HCHHBIX CUTYyaIUIX

JIn4HOCTHBIE pE3yJIBTAaThl JOJDKHBI OTPaKaThb B 4YacTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLEHMBATh CHUTYallUI0 W HPUHUMATh
OCO3HAHHBIC pELICHUS, OPUEHTUPYICh HAa MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI
Y LIEHHOCTH;

-OCO3HaHHUE JIMYHOIO BKJIAJ B IOCTPOCHHE YCTOMYMBOIO

Oynywuiero;

MeranpeaMeTHbIC PE3yIbTaThl JOJDKHBI OTPaXKaTh:
Osnanenue YHHUBEPCATbHBIMU PETYJISTUBHBIMU
NEUCTBUSIMU:

a) CaMOOPTaHU3aIUA:

- CaMOCTOSITENIbHO  OCYIIECTBIISITh  MO3HABATEIIbHYIO
NESATCIIbHOCTh,  BBISIBJIIATH ~ MPOOJIEMBI, CTaBUTh H

dbopMynupoBaTh COOCTBEHHBIE 3a7]a4u B 00pa30BaTEIbHOMN
JeSITeTbHOCTH

Y )KU3HEHHBIX CUTYAIIUIX;

- CaMOCTOSITETILHO COCTaBJIATH IUIAH PEUICHUS MPOOJIEMBI
C y4eTOM UMEIOLIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

0) CaMOKOHTPOJIb:

UCTIOIB30BaTh TPUEMBI PeICKCHH IS OIICHKH CUTYaI|H,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETh OIIEHMBATh PUCKH M CBOCBPEMEHHO NMPUHUMATH
pELICHHS 10 UX CHUYKEHUIO

I[IP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUH
110 OTHOIICHUIO K (pU3NYecKoil nH(popMaIum, moayqaeMoi
U3 Pa3HBIX HCTOYHUKOB, YMEHHUH HCIIOIB30BaTh IU(POBBIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHUSI,
UHTEepHpeTallud M NpeACTaBICHUs Y4eOHOW M HaydHO-
MONYJIIPHOMN nHpOpMaINK; pa3BUTHE yMEHUHI

KPUTHYCCKOI'O aHaJIn3a HOHy‘I&CMOﬁ I/IH(bOpMaI_[I/II/I

OK 04. DdppexTuBHO
B3aUMO/ICHCTBOBATh
1 paboTtath

JImgyHOCTHBIE pE3yiabTaTbl AOJDKHBI OTpaXaTb B YaCTH
HCHHOCTH HAYYHOT'O ITIO3HAHUA:
-OBJIaJICBAHUEC HaBbIKaMH y‘IC6H0'I/ICCH€I[OBaT€HI>CKOI\/’I,

[IP6 10. OBnanenue ymeHusiMH paboTaThb B TIpyIIe
C  BBIMOJIHEHUEM  Pa3IUYHBIX COLMAIBHBIX  pOJIEH,
TUTAHUPOBATh paboty TpYIIIEI, panroHaIBEHO




B KOJIJICKTUBE
1 KOMaHIC

MPOEKTHOM M COLIMAIbHOM AEATEIbHOCTH;
MeranpeameTHble pe3yabTaThl T0JKHBI OTPAXKaTh:
OBnaneHne  yHUBEpPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cCOBMECTHasl IeITEIbHOCTD:

- MOHUMATh M HCIIOJH30BATH MPEUMYIIECTBA KOMaHIHOMN
Y MHIUBUIyaJIbHON PabOTHI;

- BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JIEHCTBUI
C y4eTOoM OOIIUX HMHTEPECOB M BO3MOXKHOCTEH KaKIIOTO
YJIcHA KOJIJICKTHBA;

- TpUHUMATh IEJM  COBMECTHOM  JCSITCIBHOCTH,
OpraHU30BBIBATH U KOOPAMHHPOBATH JICUCTBUS 1O €€
JIOCTMDKCHHIO: COCTaBIIATh IUTaH JACHCTBUM, pacmpeneisiTh

pOIM € YYeTOM MHEHHH YYaCTHHKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHON pabOThI;

-OLIEHMBaTh KAauecTBO CBOEr0 BKJaJa U  KaXJIOro
y4aCTHMKAa KOMaHAbl B  OOmMH  pe3ynbTaT  IIo
pa3paboTaHHBIM KPUTEPUSIM;

OBnanenue YHUBEPCATbHBIMU PeryIsSTHBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMaTh MOTHBBI U apryMEHTHI JIPYTHX JIIOAEH INpH
aHaJIU3€ Pe3yJbTaTOB JEATEIbHOCTU

pacrpenenarte  JAEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJCKBaTHO OLIGHWBATh BKJIAJ KaXJIOTro U3
YYaCTHUKOB IpYIIIBI
B PELICHUE pacCMaTPUBAEMOI TPOOIIEMBbI

OK 05. Ocy1iecTBasiTh
YCTHYIO Y TUCbMEHHYIO
KOMMYHMKAIUIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepann
C yueToM 0coOeHHOCTEeH
COLIMAJIBHOTO U
KYJIBTYPHOI'O KOHTEKCTa

JluyHOCTHBIE PpE3yNbTAaThl JIOJDKHBI OTpa)xaTh B YacTH
ACTETHYECKOTO BOCIIUTAHUS:

- ACTETHUYECKOE OTHOILIEHWE K MHpPY, BKIIOYAs ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpyna

¥ OOIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH NMAaTPUOTHUECKOTO BOCTTUTAHUS TIPOSIBIISITH:
-LICHHOCTHOE OTHOLIEHUE K T'OCYJIapCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY M TIPUPOTHOMY HACIICIUIO, TTaMSITHUKAM,
TpaauusM HaponoB Poccun, noctmxenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;

I[IP6 1. CdopmupoBaHHOCTh NPEACTABICHUNH O POJIH
U MecTe (PU3MKU U aCTPOHOMMU B COBPEMEHHOW Hay4HOM
KapTUHE MHpa, O CHCTeMOoOpasyromed posin (u3nKu
B Pa3BUTHUU €CTECTBEHHbBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTHM, O BKJIaJ€ POCCUHCKUX U 3apyOeKHBIX
YYCHBIX-(DU3UKOB B  pa3BUTHE HAyKd; [OHHMaHHE
(bu3MYecKoil  CyImHOCTH  HAOJIOMAeMBIX  SIBIICHUUN

MHUKPOMHpA, MAKPOMHUpA U MEramupa; IOHUMaHUE POJIH
aCTPOHOMUU

B IIPAKTUYECKOU ACATENBHOCTH YEJIOBEKA U JAJIbHEUILIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, posn buzuku




MeranpeaMeTHbIC Pe3yIbTaThl JOJDKHBI OTPaKaTh:
OBnaseHue  yHHBEpPCATbHBIMH  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

a) oOmeHue:

- OCYIIIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax >KU3HU;

- Pa3BEepPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS
C MCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

B (opmMupoBaHMM Kpyroopa U  (PyHKIIHOHATHHOU
TpaMOTHOCTHU UYCJIOBCKA [JIA PCHICHUA MMPAKTUYCCKUX
3aga4

OK 07. CopnelicTBOBaTh
COXPaHEHHIO
OKpY>KalollEen Cpebl,
pecypcocOepexeHuto,
IIPUMEHSTH 3HaHUS 00
M3MEHEHUHU KJIMMaTa,
MIPUHITUITBI OEPEHKITNBOTO
IIPOU3BOJICTBA,

3 PEKTHBHO
JIENCTBOBATH

B UPE3BBIYANHBIX
CUTYyaLUsX

JInuaOCTHBIC PE3yJIbTaThl AOOJDKHBI OTpaXaTb B 4YaCTU
3KOJIOTUYECKOTO BOCITUTAHHUS:

- cOpMHUPOBAHHOCTH  JKOJOTHYECKOW  KYIBTYPHI,
MIOHUMaHUe BIIUSIHUS COLIMAIbBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHHE NPUPOJHOM UM COLMAIbHOU

cpenpl, OCO3HaHHE r7100aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAaHUE U  OCYILECTBIEHHE JEHCTBUHA B
OKpPYKaloIlleW Cpeae Ha OCHOBE 3HAaHMS  Lieled

YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENPUATHE JACHUCTBHUH, IPUHOCAUIUX BpEX
OKpYXarollen cpene

MmP6 8. CdopmupoBaHHOCTE YMEHHUS  MPUMEHSITH
MOJYYCHHbIC  3HAHUS  JUISI  OOBSACHEHHWS  YCIIOBHM
npoTekanus (U3NYCCKUX SIBJICHHH B TPUPOAC U JUIS
NOPUHATHAS TMPAKTUYECKUX PpEIICHUHA B MOBCEIHEBHON
KU3HU I 00ecriedeHrsi 0€30MacCHOCTH TIPH OOPAICHHUH C
OBITOBBIMH TTPUOOPAMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHCHHMsI  3J0pOBbS W COONIOJICHUS  HOPM
9KOJIOTMYECKOTO TOBEICHUS B OKPYXKAloIeH cpene;
MMOHUMaHKE HEOOXOTUMOCTH TMPUMCHEHUS JOCTHIKCHHUIM
GU3MKK W TEXHOJNOTMHA Ui paldOHAIBLHOTO
[IPUPOIOITIOIE30BAHHS
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2. CTpykTypa u cogep:kaHne 0011e00pa30BaATeIbHOM M CUUILIHHBI

2.1 O6beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrPaMMbl JUCHHUILIHHBI 108
B T.Y.

TEOPETHYECKUE 3aHATUSA 82
n1abopaTOpHEIE 3aHATHUS 26

IIpomeskyTouHasi arTecTanus (3a4eT ¢ OIEHKAMH)
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2.1. TemaTHYecKHii IJIAH U COAePKAHUE TUCHUILIMHBI «DU3NKa)

HaunmenoBanue
pa3/iesioB U TeM

Coaeprxanue yueOHOro MaTepuasia (0CHOBHOe U Npo¢ecCHOHAJIBHO OPHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH)

O0nLeM
4acoB

dDopmHpyeMble
KOMIIETCHIIUH

1

2

4

Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHUS

Tema 1.1 Coaep:xaHue yueOHOro MaTepuajia

BBenenue

®uszuka - Hayka o npupoge. HayuHble MeToAbl TO3HAHMS OKpyXkawomniero wmupa. Poib
DKCIIEPUMEHTa ¥ TEOPUU B TMPOLECCE TIMO3HAHUS TPUPOJBL. OKCIEPUMEHT B (U3HKE.
MonenupoBanue GU3NYECKUX SBICHUN U mporieccoB. Hayunpie runore3sl. u3ndeckre 3aKOHBI U
TeOpHH. |'paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHImm coorBercTBus. Posb 1 MecTo
¢buzuku B HOpMHUPOBAHUH COBPEMEHHON HAyYHOUM KapTHHBI MUPA, B MPAKTHUYECKOI AeSITeTbHOCTH
Toaen

OK 03
OK 05

Paszgea 2. Mexanuka

16

Tema 2.1

Conepxanue yueOHOro MaTepuaJia

Kunematuka

Mexanuueckoe naBukeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro JBMkeHHs. Cuctema oOTcueTa.
Tpaextopus. Ilepemernienue, ckopocTs (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE
MaTepHaanoﬁ TOYKH, UX MPOCKIHMU HA OCH CUCTCMbI KOOPpAWHAT. CrnoxxeHue nepeMemeHHﬁ n
CJIOKEHUE CKopocTeil. PaBHOMepHOE M paBHOYCKOpPEHHOE HpsAMOJIMHENWHOe IBHXkeHue. I'papuku
3aBUCHMMOCTHU KOOpAUHAT, CKOPOCTHU, YCKOPCHHA, ITYTU U IEPEMCIICHUSA MaTepHaanoﬁ TOYKH OT
BpeMeHu. CBoOogHOE najeHue. YckopeHue cBoOogHOro najaeHus. KpuBosnuHeiiHoe IBHXKEHHE.
JIBM)KEHHE MaTepuanibHOM TOYKHM II0 OKPYKHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yacrora. LIeHTPOCTPEMUTEIBHOE YCKOPEHUE

[IpakTHueckue 3aHATUA

[TpakTnyeckue paboOTHI:

H3mepeHne MrHOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY IyTSAMH, NPOWICHHBIMU TEJIOM 3a IOCIIEN0BATEIbHbIC
paBHBIE TPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBWKEHUU C HA4daJlbHOW CKOPOCTBIO,
PaBHOM HYIIIO.

W3yuenue ABMKEHUS NIApUKA B BA3KOW KUIKOCTH.

W3yuenue qBM>XeHUs Teaa, OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2

Conep:xxaHue yueOHOro MaTepuaJa

J[mHaMuKa

[Ipunmun orHocurenbHOCTH [anmunes. IlepBeiii 3akoH HeroToHa. MHepuunanbHblE CUCTEMBI
orcuera. Macca Tena. Cwmia. Ilpunmun cymepmosumnuu cui. Btopoit 3akon HproTroHa st
MaTepuagbHOH TOUkM B mMHepuuanbHoU cucreme otcuera (MCO). Tperuit 3akon HploToHa amst

OK 01
OK 02
OK 04
OK 05
OK 07
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MaTepHalIbHBIX TOYEK. 3aKOH BcemupHoro TtsroreHus. Cuma tsxkectu. Ilepasg kocMumueckas
ckopocTh. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIBXKEHUS U cuiia TpeHus nokost. Koappunuent tpenns. Cuna conpoTHBIEHHS IPU JBHKEHUU
TeJa B KHUJIKOCTH WM rase. IlocTynarenbHoe M BpallaTelbHOE JIBUKEHHE aOCOIIOTHO TBEPIOTO
Tes1a. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaleHus. [Inedo cuibl. Y ciioBus paBHOBECHs TBEPIOTO
tena B UCO

IIpakTyeckue 3aHATUA

[IpakTuyeckue pabOTHI:

N3ydenue nBrkeHns Opycka 1o HaKJIOHHOHU IJIOCKOCTH IO ISHCTBHEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOUIMX B Je(QOPMHUPOBAHHOW MPYKUHE H
PE3MHOBOM 00pa3iie OT BETMYMHBI UX Je()OPMAIIIH.

HccnenoBanue ycinoBHi paBHOBECHSI TBEPAOTO TEJIa, UMEIOLIETO OCh BPaIlleHHs

Tema 2.3 Conep:xaHue yueOHOro MaTepuaJia: 4

3aKOHBI COXpaHEeHus | MIyiabc MaTepuanbHON TOYKH, CHCTEMbI MAaTEepUAILHBIX TOYEK. VIMIYJbC CHIIBI U M3MEHECHUE

B MEXaHUKE uMIyabca Tena. 3akoH coxpanenus ummynbca B MCO. PeaktuBHoe nBmwkeHue. Pabora cuibl.
MomHocTh cuibl. KuHeTuueckas sHEprusi MaTepualbHOM TO4ku. TeopemMa 00 H3MEHEHHUH
KUHeTH4ecko sHepruu. lloreHumanbHas sHeprus. [loTeHuumanbHas SHEpPrus  ynpyro
neOpMUPOBAaHHON Ty UHBL [loTeHIMaNbHAs SHEpPTUs Tella BOJMU3W TMOBEPXHOCTH 3EMIIH.
[loreHuuanpHble W HEMOTEHLUAJIbHbIe CHIBL. CBsi3b pabOThl HEMOTEHIMATbHBIX CHII C
M3MEHEHHEM MEXAaHWYECKOM 3HEPTrUu CUCTEMBI Tell. 3aKOH COXpPaHEHMs] MEXaHUYECKOW IHEPrHUH.
VYrnpyrue u Heynpyrue CTOJIKHOBEHUS
IIpakTrueckue 3aHATHS
[TpakTuueckue paboThI:
N3yuenue cBs3U CKOpOCTEN Te MPU HEYIPYTOM yliape.
HccnenoBanue cBsi3u pabOTHI CUITBI C U3MEHEHHUEM MEXaHWYEeCKOW YHEPTuM Tela
IIpodeccrnoHaIbHO OPHMEHTHPOBAHHOE COJEePKaAHUE (CoepKaHUe MPUKJIATHOT0 MOIYJIs1) 4
IIpakTHYecKue 3aHATHS
[Ipaktuueckast pabota: TexHMueckHe YCTPOWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: CIUIOMETP,
JIBUKEHHE CHaps/IoB, IEMHbIE M pEMEHHbIe Iepefayd, MOAUIMITHUKN, BOJOMET, KOIIEp,
NPYXUHHBIN UCTOJET, ABM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
[TpakTueckass pabota: Mcrosnb3oBaHME 3aKOHOB MEXAaHUKU MJIi OOBSCHEHHS JBUKCHUS
HEOECHBIX Tel W JUId pa3BUTUS KOCMHUYECKHX HCCIIEOBAaHUM, TI'paHUIbBl MPUMEHUMOCTH
KJIACCMYECKOW MEXaHUKH. MIMuTaims HeBeCOMOCTH

Paznen 3. MoJiekyasipHasi pu3MKa U TEPMOANHAMHUKA 22 OK 01
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Tema 3.1
(OCHOBBI
MOJICKYJISIPHO-
KHHETUYSCKOM
TEOPUH

Cojep:xxaHue y4eOHOT0o MaTepuaJia:

OCHOBHbBIE  TIOJIOXKEHHUSI  MOJIEKYJSIPHO-KMHETUYECKOM Teopuu. bBpoyHOBCKOE JABUKEHUE.
Huddy3us. Xapakrep IBHKCHHS U B3aUMOJICHCTBUS YaCcTHII BellecTBa. Moy CTPOSHHUS Ta30B,
KHUJIKOCTEW M TBEPABIX T€T U 0OBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojesei. Macca u
pazmepsl Mousekyn. KommuectBo BemiectBa. [loctostHnast ABoragpo. TemiioBoe paBHOBecHE.
Temneparypa u ee usmepenue. lllkana temneparyp Llenscus. Mopenb wnaeanpbHOro rasa.
OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOW TEOPHH WACATLHOTO Ta3a. AOCOMIoTHas
TEMIEpaTypa Kak Mepa CpelHeld KMHETUYECKOW SHEpruu TEIUIOBOTO JBMI)KEHHUS YacTHIl rasa.
[IIxana remnepatyp KenbBuna. YpaBuenue MenaeneeBa-Knaneiipona. 3akon [lansToHa. ['a3oBbie
3aKoHbl. M3omporeccsl B UEAIbHOM ra3e ¢ INOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMA,
n30xopa, nzobapa

IIpakTrueckue 3aHATHS

[TpakTueckue paboThI:
H3mepenne macchl BO3ayxa KiIacCHOM KoMmHaTte. MccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOro rasa

JlabopaTopHble 3aHATHUS

JlaboparopHas pabota 1. V3ydyeHne oaHOro M3 U30MPOIECCOB

Tema 3.2
(OCHOBBI
TEPMOTUHAMUKHN

Cojep:xxaHue y4eOHOT0 MaTepuaJia:

TepmoanHamuueckas cuctema. BHYTpeHHsIs1 S3HEprUsl TEPMOJIMHAMUYECKOW CUCTEMBI U CIIOCOOBI
ee u3MeHeHus. KonuuecTBo TemnoTsl U paboTa. BHYyTpeHHsS SHEPTUsl 0IHOATOMHOTO UAE€aTbHOTO
raza. Buasl temonepenayu: TEIIONPOBOJHOCTb, KOHBEKIMSA, M3JIydeHHE. TeIuIoeMKOCTh Tena.
VaenpHas TemoeMKoCTh BellecTBa. KonuuecTBo TEmIoThl npu Teruionepeaade. [lepBoiii 3aKoH
TepMoIuHAMHKH. [IpuMeHeHne nmepBoro 3aKkoHa TEPMOJMHAMUKY K H3omporeccam. I'paduueckas
UHTEpIpeTanus paboThl ra3a. TemnoBele MamvHbl. [IpUHIWIBI ASHCTBUS TEMJIOBBIX MAIIHH.
[IpeoOpa3oBanust sHEPrUM B TEIUIOBBIX MamnHax. Kosd¢unuent nonesHoro aeiicTeus (namnee —
KIIJI) Tennopoit mamuubl. [lukn Kapuo u ero KIIJ[. Bropoili 3akoH TepMOIMHAMHKHU.
HeoOpaTumocTs poneccoB B MpUpoAe. IKOJOTHUYECKHE TPOOIEMbI TEINIO3HEPTETUKH

HpaKTI/I‘-IeCKI/IC 3aHATHUA

[TpakTnueckas pabota: M3mepenue yneiabHON TEMIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (azoBbIe
[1EPEXO0IbI

Conep:kaHue y4eOHOro MaTepuaJa:

[Tapoo6pa3oBanue u koHAeHcanws. Mcnapenue u kumnenue. Y nenpHas TeIioTa mapooopa3oBaHusl.
3aBUCHMOCTh TeMIIEpaTyphbl KUIEHHUS OT JaBieHHs. AOCONIOTHAS U OTHOCHUTEIbHAs BIIAXKHOCTH
Bo3nyxa. Hacermennsiii map. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS
cBoictB KpuctauioB. JKugkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue wu

OK 02
OK 03
OK 04
OK 05
OK 07
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KpucTaJm3anus. Y nenbHas teriora miasieHus. Cyonumanus. Y paBHeHHE TEIUIOBOro OajtaHca

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast paborta 2. OnpeneneHre BIaXKHOCTH BO3AyXa

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJEePKaHUE (CoepKAHUE TPUKJIATHOTO MOIYJIsl)

IIpakTnyeckue 3aHsATUs

[Ipaktudeckas pabora: TexHUYECKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apometrp. OmnpezeneHue mMacchl BO3[yxa B KOMHAaTe Ha OCHOBE M3MEpeHUN o0beMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3yXa B HEU.

[IpakTnueckass paborta: TexHHMYECKHE YCTPOHCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JIBUTaTElh
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWJIbHUK, KOHAMLIMOHEpP, TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOIY4YEeHUsI COBPEMEHHBIX MAaTepPHAalIOB, B TOM UKCJIe HAHOMAaTepHaloB,
1 HAHOTCXHOJIOTUHN

Pa3nen 4. DaekTpoauHaMmnka

24

Tema 4.1
DJIEKTPOCTATUKA

Conepxanue yue0HOro MmaTepuaJia:

DnexTpu3anus Tel. DJEeKTpHUYecKuil 3apsia. J[Ba Buma snekrpuueckux 3apsgoB. [IpoBomHukw,
TURJIEKTPUKU U TONYIPOBOJHUKH. 3aKOH COXPAHEHHUS 3IIEKTPUUECKOro 3apsaa. B3aumopeiicTeue
3apsoB. 3akoH Kymnona. Dnextpudeckoe mone. HanpspkeHHOCTS anekTpudeckoro noist. [Tpuanun
CYTNEPHO3UINH JJIEKTPUUECKUX Mojei. JIMHUM HampsHKeHHOCTH AJIeKTpudeckoro moisd. Pabota
cuIl  dnekTpoctatudeckoro mois. [lorenmman. PasHocte moreHnmanoB. [IpoBomHukn
JTURIIEKTPUKHU B 3JICKTPOCTATHUECKOM ToJie. J{uanekTpuyeckas IpOHUIIaeMOCTh. DJIEKTPOEMKOCTb.
Konpencarop. D1eKTpoeMKOCTh TUIOCKOTO KOHIEHCATOpa. DHEPTHUs 3apsDKEHHOT0 KOHIEHCATopa

HpaKTI/I‘-ICCKI/IC 3aHATHA

Ipaktuueckas padbota: VizMepeHne 3JeKTPOEMKOCTH KOHICHCATOpa

Tema 4.2
TTocTOSTHHBIHM

BJICKTpI/I‘leCKI/Iﬁ TOK.

TOKM B pa3iIMyHbIX
cpenax

Conep:kaHue y4eOHOT0 MaTepuaJa:

DNEKTPUYECKUNA TOK. YCIIOBUS CYILLIECTBOBaHMS 3JIEKTpUuecKoro Toka. Mcrounuku toka. Cuna
toka. [locrosHubll TOkK. Hampspkenme. 3akon Oma Uil ydacTka LeNu. OJIEKTPUUYECKOE
CONPOTUBIICHHE. Y IEIBbHOE CONPOTHBIICHHE BenlecTBa. [locienoBarenbHOe, MapauieNbHOE,
CMEIIaHHOE COEJMHEHUE MPOBOJHUKOB. PaboTa snexTpuyeckoro Toka. 3akoH J[xoyns-Jlenna.
MOIIHOCTDh AJIEKTPUYECKOTO TOKa. OJEKTPOJABMXKYIIAs CHUja W BHYTPEHHEE COINPOTHBIICHUE
UCTOYHUKAa ToKa. 3akoH Oma ans TONHON (3aMKHYTOH) snekTpuueckod menu. Kopotkoe
3aMbIKaHHUE.

DJIEKTPOHHAasA MPOBOJAMMOCTh TBEPIbIX METAJUIOB. 3aBUCHUMOCTb COINPOTHBICHUS METaUIOB OT
Temneparypbl. CBEpXIpPOBOIUMOCTb. DJIEKTPUUYECKHI TOK B Bakyyme. CBONCTBa AJIEKTPOHHBIX
nyykoB. [lonynpoBomHuku. CoOCTBEHHass W MNPHUMECHAs MPOBOJUMOCTH IOJTYIPOBOJIHHUKOB.
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CgoiictBa p-n-niepexoja. [lomynmpoBoHUKOBBIE TTPHUOOPHI. DIEKTPUUYECKUNA TOK B pacTBOpax M
paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAS! IUCCOLMALNS. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMOCTOATEJIbHBIN U HECAMOCTOATENIbHBIN pa3psan. Monnus. [lna3zma

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 3. M3ydyeHue cMeIaHHOro COeJMHEHUs Pe3UCTOPOB.
JlaGopatopHas pabota 4. I3mMepeHue >1MeKTPOABIKYIIEH CHIIBI HCTOYHHUKA TOKA U €T
BHYTPEHHETO COIPOTUBIICHUS

Tema 4.3
MarauTtHoeE noJie.
DJIeKTpOMarHuTHas

MHIYKIH

Conepxxanue yueOHOIro MaTepuaJia

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE MOCTOSHHBIX MAarHuTOB. MarnuTtHoe mnose. Bekrtop
MarHuTHOW mHAyKkuuu. [IpuHnyn cynepnosunuu. JIuaum MarHuTHOM MHAYKIMK. KapTuHa vHAN
MarHUTHOM MHIYKLIHMH TOJISI MOCTOSSHHBIX MarHUTOB. MAarHuWTHOE Mojie MNPOBOJHUKA C TOKOM.
Kaptuna nuHuii nosist AIMHHOIO NMPSAMOro MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA,
KaTylmku ¢ TokoM. OnbIT Dpcrena. BzaumoneiictBue nmpoBogHUKOB ¢ TokoM. Cuna Ammepa, ee
Monysib U HanpaieHue. Cuna JlopeHua, ee Moaynb M HampasiieHue. J[BH)KeHUE 3apsyKeHHOU
YacTUIIBI B OJJHOPOJIHOM MarHUTHOM mofie. PaGota cunbl Jlopenna. SIBneHue 31eKTpOMarHUTHOM
uHAykuuu. ITotox BekTopa mMarHuTHOW MHAYKUMH. DJIC mHAYKIMH. 3aKOH 3IEKTPOMAarHUTHOU
nHaykuun @apanes. BuxpeBoe siekTpuyeckoe Moje. DJIEKTPOABUKYILAS CUJa HHAYKLIHH B
IPOBOJAHMKE, TBUKYHIEMCS MOCTYNATEIbHO B OJHOPOAHOM MarHuTHoM mnose. IlpaBuno Jlenna.
NupyktuBHOCTh. SIBneHue camoumnaykuuu. DJIC caMOMHIYyKUMU. DHEprus MarHUTHOTO MOJIS
KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE 10JIe

HpaKTI/I‘IeCKI/IC 3aHATHUA

[IpakTrueckue padboTel: M3yueHne MarHuTHOTO MOJIst KaTYIIKU ¢ TokoM. MccnenoBanue necTBust
MIOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM

JlabopaTopHble 3aHATHSA

JlaGopaTtopHas pabota 5. V3yuenue siBICHUS 2JIEKTPOMAarHUTHON MHAYKITNT

IpodeccnoHaTLHO OPMEHTHPOBAHHOE COIep:KaHHe (Co/lep:KaAHNe MPUKJIATHOTO MOTYJIs)

HpaKTquCKI/Ie 3aHATHSA

[IpakTuueckast pabora: TexHHYECKHE YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL,
3JIEKTPOMETP, KOHJAEHCATOP, KONWPOBAIBHBIM amnmapar, CTPYWHBIM NPUHTEP, aMIEPMETP,
BOJIBTMETD, peocrar, HUCTOYHUKHU TOKa, JJIEKTPOHArPEBATEIIbHBIC npudopBHl,
3JIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHMS, BAKYYMHBII 1O/, TEPMUCTOPHI 1
(GoTOpe3nuCTOpsl,  MOJYNPOBOAHUKOBBIM  JHOJ,  TajJbBaHUKA,  IIOCTOSHHBIE  MAarHHTHI,
3JIEKTPOMArHMTHI, JIEKTPOJABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAS [1€Yb.

[IpakTuyeckast pabora: Mepbl 37eKTpoOE300aCHOCTH, NEKTPOCTaTUYEeCKasl 3allUTa, 3a3eMJICHUE
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| amekTponpHGOPOB, KOPOTKOE 3aMbIKAHHE

Pa3zgen 5. Koiedoanus v BOJIHBI

22

Tema 5.1
MexaHUdecKue 1
PJIEKTPOMArHUTHbBIE
KOJIEOAHM

Copep:xxanue y4e0HOro MaTepuaJia

Konebarenspnas cuctema. CBoboanbie konebanus. ['apmonndeckue konedanus. [lepuon, yactora,
amrutyna ¥ Qasa xonedanuii. [Ipy>KnHHBIH MasTHUK. MaTeMaTHYECKU MAasTHHUK. Y paBHCHHE
rapMOHUYECKUX KoseOanuii. KunemaTwmueckoe M JMHAMUYECKOE OMMCAHHE KOJIEOATEIbHOTO
nBwkeHus. [lpeBpalieHue »HEpruM NpU TapMOHMYECKMX KojeOaHusX. CBA3b aMILIUTY.bI
KOJICOAHWH HCXOAHOM BENMYMHBI C aMIUTUTYAOH KOle0aHMH ee CKOPOCTH M YCKOpPEHHS.
KonebarenpHbIi KOHTYD. CBoOonanbIe 3JICKTPOMAarHUTHBIE KoJieOaHus
B WJACAJbHOM  KOJEeOaTeNIbHOM  KOHType. AHaJIoruss  MEXIy  MEXaHUYEeCKUMH U
JJIEKTPOMArHuTHeIMU ~ Konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPruU B
UeaTbHOM KoJie0aTenbHOM KOHType. BbIHYyXIeHHBbIe MexaHudeckue kojeOaHus. Pe3onanc.
PezonancHas kpuBas.  BbIHYX/J€HHbIE 3JIEKTpOMarHuTHbE KoyieOaHus. llepeMeHHBINH TOK.
CuHycoMJaIbHBI NEpeMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIMTYIHOE U
JeicTBYIOIEe 3HAaUEHUE CUIIbI TOKa U HanpsbkeHus. Tpancdopmarop. [IponsBonactso, nepenaya u
OTpeOIeHUE IIEKTPUUECKON IHEPIUH. DKOJIOTUUECKUE PUCKU IIPU POU3BOJICTBE AIEKTPUUECKON
sHepruu. KynpTypa Hcrionb30BaHus 3JIEKTPOIHEPTUU B IOBCEJHEBHOM KU3HU

IIpakTrueckue 3aHATHS

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH TIEPHO/Ia MAITBIX KOJIGOAHUH TPy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a. HccnenoBaHue NEpeMEHHOIO TOKAa B 1€MW U3 IOCIEA0BATEIbHO COEJUHEHHBIX
KOHJICHCATOPa, KaTyIIKA
U pe3ucropa

Tema 5.2
MexaHudeckue 1
DIIEKTPOMATrHUTHBIE
BOJIHEI

Conep:xaHue yueOHOro MaTepuaJia

Mexannyeckre BOJIHBI, YCJIOBHsS pacrnpoctpaneHus. [lepuon. CkopocTh pacmpocTpaHeHHUsS U
JuiHA BOJIHBL. [lonepeunsie u npoaoiabHbie BoHbL. MHTepdepenius u nudpakiunus MeXaHHUeCKUX
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa. DieKTpOMarHuTHbIC
BOJIHBL. Y CJIOBUS U3JIY4EHUS 3E€KTPOMArHUTHBIX BOJIH. B3anuMHuast opuenTtanus Bektopos E, Bu v
B 3J'I€KTpOMaFHI/ITHOI71 BOJIHE B BaKyyMc. CBoiicTBa OJICKTPOMAarduTHBIX BOJH: OTpPaXCHUCE,
npenoMiieHue, moispusanus, nudpaxius, uaTepdeperirs. CKOpoCcTh dMEKTPOMArHUTHBIX BOJH.
Mxana OJICKTPOMAroMuTHBIX BOJIH. HpI/IMCHeHI/IC OJICKTPOMAarduTHBIX BOJIH B TCXHHUKC H 6BITy.
[IpuHuunsl pagvocBs3u W TeneBuAeHUA. Panuonokanusi. DIEKTPOMAarHUTHOE 3arps3HEHUE
OKPYKaIOIIEH CpeIbl

Tema 5.3

[IpsiMmonIMHENHOE pacpOCTpaHEHUE CBETa B OJHOpOJHOM cpene. Jlyu cBera. OTpaxeHue cBera.
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OnTuka

3akoHbI oTpakeHus cBeTa. [locTpoeHne n3o0pakeHuil B INIOCKOM 3epkaiie. [IpemomieHue cera.
3aKkoHBI TperoMIIeHUs cBeTa. AOCOMIOTHBIA TMOKaszarenb mpenomsieHus. I[lomHoe BHyTpeHHee
oTpaxeHue. [IpenenbHplil yroa moJHOrO BHYTpEHHEro oTpaxeHus. Jucnepcus cBera. CaoXHBII
cocraB Oenoro csera. L[Ber. CoOuparonue u paccenBaroniue JuH3bl. ToHKas nauH3a. DokycHoe
paccTosTHUE W ONTHYECKas Cujia TOHKOW JUH3BL [locTpoeHne m300pakeHWH B COOMpAIOMUX
paccenBaronux JuH3ax. @opMysia TOHKOW JIMH3BL. YBEJIMYEHHE, AaBaeMoe JIMH30i. [Ipenenst
NPUMEHUMOCTH reoMeTpuueckoi ontuku. WuTepdepenmnus csera. KorepeHTHblE HCTOYHMKH.
YcnoBus HaOMOIEHUST MAaKCHMYMOB M MUHUMYMOB B HHTEPQEPECHIMOHHOW KapTUHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIX MCTOYHUKOB. [{udpaxius ceera. JludpakuronHas pemierka. YciaoBue
HAOJIOJIEHUsI TJIABHBIX MAaKCUMYMOB @IpM [aJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
mubpakimonnyio pemietky. [lonspusamus ceta

IIpakTrueckue 3aHATHS

[TpakTnueckas pabora: Habmionenue nucnepcuu cBeTa

JlabopaTopHble 3aHATHUS

JlabopatopHas padota 6. I3MepeHue nokasaressi MpeJIOMIICHHUs CTEKIIa
JlabopaTtopnast pabora /. VccnenoBanue cBOMCTB M300payKEHUN B TMH3aX

IIpodeccnoHATLHO OPHEHTHPOBAHHOE COIep:KaHHe (Co/lep:KaAHNe MPUKJIATHOTO MOTYJIs)

IIpakTnyeckue 3aHsATHS

[IpakTnyeckast pabora: TexHHUECKHE YCTPOHCTBA M MPAKTUYECKOE IMPHUMEHEHHE: cericMorpad
JNIEKTPUYECKUN 3BOHOK, T€HEPATOpP NEPEMEHHOIO TOKA, JMHHUM 3JIEKTPOIEpeayd, My3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTpPa3BYKOBas AMArHOCTUKA B TEXHHUKE M MEAMIMHE, pajap, paauolpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus, ouky, syna, ¢oToanmnapar, NpOEKUMOHHBINA anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PEUIETKA, TIOISIPOU/I, TEIECKOTI.
[Ipaktuyeckas paborta: Buasl mznydenuil. Buabl crnektpoB. CrekTpbl ucnyckaHus. CrekTpbl
nornomenus. CnekrpanbHelii  aHanu3. CHeKTpaiabHbIE KJIACCHI 3Be3[. YIbTpaduoieToBoe
uznydenue. Madpakpacnoe usnyuenue. Pentrenosckue nyun. Mx mpupona u cpoiicrsa. lllkana
AJIEKTPOMATHUTHBIX U3JIy4eHUN

Paznen 6. OcHOBBI CIElMATbHOM TEOPUH OTHOCHTEJbHOCTH

N

Tema 6.1
(OCHOBBI TEOPUH
OTHOCHUTEIIEHOCTH

Conep:kanue y4eGHOro MaTepuajia

I'panuubl  NPUMEHMMOCTH  KJIACCHMYECKOM MeXaHUKHW. [locTymarsl cneuuanbHOW — TEOpUH
OTHOCUTEIIBHOCTH: HWHBAapUAaHTHOCTb MOJYJII CKOPOCTH CBE€Ta B  BaKyyme, [PUHIUI
OTHOCHUTENIbHOCTH OWHIITEIIHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU M
COKpAIlleHUE JJIMHBI. DHEPrusi W UMIYJbC CBOOOMHOW dYacTuilpl. CBSI3b MacChl C SHEpPrUeH M
UMITYyJIBCOM CBOOOTHOM YacTHUIIBI. DHEPTHs MOKOsI CBOOOTHON YaCTHUIIBI
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Pa3nen 7. KBanToBas pusuka

14

Tema 7.1
JJIEMEHTEI
KBAaHTOBOW OIITUKU

Coaep:xanue yueOHOTo MaTepuaja

®otonbl. Popmyina [lnanka cBsi3u sHEpruM GOTOHA C €r0 YACTOTON. DHEPTHUsl U UMITYJILC (DOTOHA.
OtkpeiTe u uccaenoBanue (orordpdexra. Ombitel A.I. CroneroBa. 3akoHbl (oTodpdekra.
VYpasuenue DiiHmTelHa 11 Gorodddexra. "KpacHas rpanuma” dportosaddekra. JlaneHue cera.
Omnpritel [1.H. JIeGeneBa. Xumuueckoe NEeHCTBUE CBETA

Tema 7.2
CtpoeHue aToMa

Copep:xxanue y4eOHOro MaTepuaJia

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo uccienoBanuio crpoeHus: aroma. [lnanerapHas
mozaenb aroma. [locrynatel bopa. M3nyuenue m moriomenne (OTOHOB MPH IMEPEX0Jie aToma C
OJIHOTO YPOBHSI 3HEPIUM Ha Jipyroi. Bunel ciektpoB. CrieKTp ypoBHEH 3HEprUM aromMa BOJOpOAa.
BonHoBbie cBoiicTBa wyactuil. Bomnabsl ge  bpoitns. KopnyckyiasipHO-BOJHOBOW — JyaJIM3M.
Judpaxius 31eKTpoHOB B KpucTayutax. CIOHTAaHHOE U BBIHY)KJICHHOE M3Ty4YeHHE. Y CTPOUCTBO U
MPUHIINI PadOTHI JIa3epa

IIpakTrueckue 3aHATHS

[IpakTuyeckas pabora: HabnrogeHue TuHEHYaToro CrekTpa

Tema 7.3
ATOMHOE PO

Copep:xxanue y4e0HOro MmaTepuasa

MeToapl HaOMIOAECHUS U PETUCTPAllMM 3JIEMEHTApPHBIX 4YacTULl. OTKPBITHE pPaJUOAKTHUBHOCTH.
OmneiTel Pesepdopna mo ompenenennio coctaBa pagroakTUBHOTO u3nyueHus. CBoiicTBa aibda-,
Oera-, raMMa-u3iydeHus. BausHue panoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u Helitpona. Hyknonnas mozpens sapa [eitzenGepra-MBanenko. 3apsan sapa. MaccoBoe 4mciio
anpa. M3oronsl. Anbda-pacniag. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["Tamma-usnyuenue.
3aKOH paJMOAaKTUBHOIO pacraja. DHEeprusi CBs3W HYKJIOHOB B siape. SnepHble cuibl. Jledekr
Macchl saapa. SAnepHele peakuuu. [lenenue m cuHTe3 saep. SnepHuiil peaktop. TepmosnepHbIit
cuHre3. IIpoOraeMbl U MEPCHEKTUBBI SACPHOM SHEPTeTUKU. DKOJOIMYECKHE ACMEKThI sIepPHOM
OHEPreTHKU.  ODJeMeHTapHble  yacTulbl.  OTKpeITHE  MO3UTpoHA.  DyHJaMEHTaJbHBIE
B3aUMOJICHCTBUS

IIpakTrueckue 3aHATHS

[IpakTuyeckas padota: VccienoBaHue TpeKOB 4acTHIL (110 TOTOBBIM (oTorpadusim)

IlpodeccuoHabHO OPHEHTHPOBAHHOE CO/lepKaHueE (Colep:KaHNe MPUKJIATHOTO MOTYJIs1)

HpaKTI/I‘-IeCKI/IC 3aHATHUA

[IpakTuueckas padora:

1. llenoBas urpa: IloHSTHS, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAYYHOI'O IO3HAHUSA: SIBJICHUE,
Hay4HbIM (akT, rumnoresa, pusnueckas BeNIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE, SKCIIEPHUMEHT,
MOJICJIUPOBAHKE, MOJIEIIb, U3MEPEHHUE.
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2. Ilpaktraeckas padbora: TexHHUYECKHe YCTPOMCTBA M TPAKTUUYECKOE TPUMEHEHUE: (POTOITIEMEHT,
doromaruuk, comHedHas Oarapesi, CBETOAMOJ], CIEKTPOCKOII, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
JI03MMETp, Kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast 6omba

Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH

(o]

Tema 8.1
DJIIEMEHTHI
ACTPOHOMHH U
acTpou3uKH

Copep:xxanue y4eOHOro MaTepuaJia

Bun 3Besmnoro Heba. Co3Be3nmus, sspKkue 3BE3[IbI, IIAHETHI, UX BUANMOE JBHkeHHE. CoTHeUHAS
cucrema. [lmanersl 3eMHoOi rpynmbl. [lmanersi-rurantel. Manbie Tena COJHEYHOW CHCTEMBI.
Comnnne, gorocdepa u armocdepa. ConmHeunast akTHBHOCTh. Mctounnk sHepruu CorHIa U 3BE3.
3Be31bl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTh, pajaulyc, TemIepaTrypa, HX
B3aUMOCBSI3b. 3BE3/Ibl TJIABHOW IOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTH' ISt
3B€3]] TIJIABHOW  TOCJeN0OBaTeNIbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoBpeMeHHBIE
MIPEJICTABJICHUS O MMPOUCXOKICHUH ¥ 3BOIONMU COJIHIIA U 3BE3]. DTaIbl )KU3HU 3Be3]1. MIICUHBIN
[TyTh - nama [Nanaktuka. CnupanbHas cTpykTypa ["anakTuku, pacnpesenenue 38e3, ra3a 1 nbUlu.
[Monoxxenne w pmwkenne Comnma B [amaktuke. [lnockas u  cdepudeckas IMOJACHCTEMBI
[anaktuku. Tunbl ramakTuk. PaguoranakTuku u KBazapbl. UepHbIe ABIPHI B sipax TallaKTHK.
Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66mna. Pa30Oeranue ranaktuk. Teopust bombiioro
B3pbIBa. Mojens «ropsiuedt Beenennoii». MacmtabHas ctpykrypa BeenenHoii. MeTaranakTrka.
Hepemennpie mpoOieMbl aCTPOHOMUU

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHnas pabota 8. HabmroieHnst HEBOOPY>KEHHBIM TJ1a30M C HUCTIOIb30BAHHEM
KOMITHFOTEPHBIX IPUIIOKECHUH JIJISl OTPEICTICHUS TIOJI0KEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIC c0o3Be3ausi CEBEPHOTO MOMyIIapHst U IPKUE 3BE3JIbI
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3. YcaoBus peaju3anum nporpaMmMbl 001eo0pa3oBaTebHONH TUCIHIIJIMHBI

3.1. Tpe6oBaHHSA K MUHUMAJILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecnedyeHn 0
O06opynoBaHue yueOHOTO KaOuHeTa:

— pabouee MecTo Mpero1aBaTes;

— MOCAI0YHBIE MeCTa 00yJaromuxcs (10 KOJIUYECTBY 00 yJarOIINXCs);

— JIOCKa;

— JIMJTaKTUYECKUN MaTepuall.

TexHuueckue cpeacTBa 00y4eHHUs:

— KOMITBIOTEPHI, JIMLIEH3NOHHOE TPOTPaMMHOE 00ECTICUCHHE;

— MYJIbTUMEIUUHBIA IPOEKTOP.

3.2. UudopmanmnonHoe odecneyeHmue 00y4eHus

1. Bacumves, A.A. ®usuka: y4eOHHK JUII  CpPeAHEr0  MPOQeCcCHOHATHHOTO
obpazoBanusi /| A. A. BacuibeB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3[., UCOpP. U JIOM. —
Mocksa : U3marensctBo FOpaibit, 2025. — 221 c. — (IIpodeccuonanbroe oOpa3oBaHHE). —
ISBN 978-5-534-05702-7. — Tekcr : snekrponHsiii // O6pazoBatenbHas miuatdopma HOpaiit
[caiiT]. — URL:

2. Kanawmuxos, H. Il ®uzmka: y4eOHMK W  TPaKTUKyM [UII  CPEIHETO
npodeccuonanibHoro oopazosanus / H. I1. Kanamuaukos, C. E. MypaBseB. — 2-¢ u3j., nepepao.
u gon.— MockBa: M3marensctBo FOpaiit, 2025.— 496 c.— (IIpodeccuonanbHoe

oOpa3zoBanue). — ISBN 978-5-534-16205-9. — Texkct : anexktpoHHbli // OO6pazoBaTenbHast
iatdopma KOpaiir [caiit]. — URL:

3. Poouonos, B. H. ®u3uka: yuebHOE mocodme sl CpeaHero mpodecCHOHAIBLHOTO
obpazoBanus / B. H. PommonoB. — 2-e u3., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit,
2025. — 236 ¢. — (IIpodeccuonanproe oopazoanue). — ISBN 978-5-534-20786-6. — Tekcr :

DIIEKTPOHHBIN // OobpazoBarenbHast wiaropma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/558785

4. Poouonos, B.H ®wusuka [ans  KOJUIeJDKEW :  y4eOHHMK NI CpPEAHEro
npodeccuonansHoro obpazosanus / B. H. PomnonoB. — Mocksa : WznatensctBo HOpaiiT,
2025. — 202 c. — (ITpodeccronanbuoe odpazoBanue). — ISBN 978-5-534-10835-4. — Tekcr :
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ucnp. u jorm. — Mocka : UsmarensctBo FOpaiit, 2025. — 250 c. — (IlpodeccuonansHoe
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/ILHOM 1N CHUIITUHBI
KoHTpoJib U olleHKa pe3yabTaTOB OCBOEHHUs 0O0IIe00pa3oBaTebHON MHUCIIUILIAHBI
pacKpBIBAIOTCS 4epe3 JUCHUIUIMHAPHBIE pe3yibTaThl, HaIlpaBleHHbIE Ha (popMUpOBaHUE
00mux ¥ MPOPECCHOHAIBHBIX KOMIETCHIIMHN MO pa3zieiiaM W TeMaM COJep)KaHHUs Y4eOHOTro

MaTtepuaia.

Kox m HanmenoBanue

(hopMupyeMBbIX KOMIIETEHIM A

Pa3zpen/Tema

THI OLEeHOYHBIX
MepPOnpUATHH

OK 01. Bsibupats
pelieHus
npodecCuOHATBHON

JACATCIIBHOCTHU NPUMCHUTCIIEHO
K pa3jIMYHbIM KOHTEKCTaM

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

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

OK 02.

Hcnonn30BaTh
COBPEMEHHBIC CpEJICTBA ITOMCKA,
aHaimsa u WHTEPIpPETALNH

Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Paszmen 4. Temn1 4.1.,4.2., 4.3.

nHpopManuu, Pasznen 5. Temnr 5.1.,5.2,, 5.3.
nHpopManroHHble TexHosoruu | Pazmen 6. Tema 6.1.

TUTS BBITIOJIHEHUS Paszgen 7. Temsr 7.1, 7.2, 7.3.
npodeccnoHaTBEHOM Paznen 8. Tema 8.1
IEeITEIbHOCTH

OK 03. [TnanupoBats | Paznen 1. Tema 1.1.

u peanusoBbiBaTh coOctBeHHoe | Pasnmen 3. Temnr 3.1., 3.2., 3.3.
npodeccnoHaTbEHOE Paznen 4. Teme1 4.1.,4.2., 4.3.
JIMYHOCTHOE Pazgen 8. Tema 8.1

MIpeNPUHUMATEIBCKYIO

ACATCIIBHOCTD

B TpodecCHOHATBHOM

UCIIOJIb30BATh 3HAHMS

IIpaBOBOM U (buHaHCOBOM

IPaMOTHOCTH

B Ppa3IMYHBIX  JKH3HEHHBIX

CUTYaIUsAX

OK 04. Oddexruno | Pazmen 2. Temsr 2.1., 2.2., 2.3.

B3aHMOHeﬁCTBOBaTB u pa6OTaTB
B KOJIZICKTUBEC U KOMaH/IC

Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasmen 4. Temn1 4.1.,4.2., 4.3

Paszmen 5. Temsr 5.1.,5.2,, 5.3.

Pasnen 6 Tema 6.1.
Pazgen 7. Temn1 7.1, 7.2, 7,3

OK 05. OcymiecTBasiTh YCTHYIO
U MHCbMEHHYI0 KOMMYHUKAIUIO
Ha  TOCYJapCTBEHHOM
Poccuiickoit  Penepaunu
Y4EeTOM 0COOEHHOCTEH

conuaJibHOIro

U KyJIbTYPHOTO KOHTEKCTa

Pazpnen 1.

Paszmen 2. Tems1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pasnen 5. Temsr 5.1.,5.2., 5.3.

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

OK 07.
COXPaHCHHIO
CpeJibl, pecypcocOepereHuro,

CoelicTBOBaTh
OKpY>KaroIlen

Paznmen 2. Temsr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasmen 4. Temn1 4.1.,4.2., 4.3

YCTHBIH OIIPOC;
(bpoHTaIBHBIN onpoc;
HaOJII0/IeHNe

3a BBINOJIHEHUEM
1ab0paToOpHBIX PadoT;
npakTUYeckue padoTh]
(petenue
Ka4eCTBEHHBIX

U pacueTHbIX 3a]a4);
TECTUPOBAHHUE;
peleHue Keic-3a1ay;
HaOJII0JIEHUE U OLICHKA|
HOJATOTOBKU  JIEJIOBOM|
UTPBL;

BBITIOJIHEHUE  3a/1aHUM]
IIPOMEKYTOUHON
aTTecTalluu
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IIPHUMCHAITH 3HaHHUA

00

HU3MCHCHUM KJIMMAaTa, NMPUHIUIIBI
OEpEKITUBOTO MIPOM3BOJICTBA,

3¢ (HEeKTHBHO  JIEHCTBOBAThH
YpEe3BBIYAIHBIX CUTYAITHSIX

B

Pasmen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1
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