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HHOACHUTEJIBbHAA 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI

1.1 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl:

VYyebOuas

NUCLIUIIIINHA 0a.06

Pduszuka

SABJIACTCA 00s3aTeNbLHON qaCTbIO

0011e00pa3oBaTebHON TOATOTOBKKA 00pa3oBaTelIbHOM mMmporpammbl B coorBercTBHH ¢ PI'OC mo
crenranbHOCTH 11.02.15 NHPOKOMMYHHUKAITMOHHBIE CETH U CUCTEMBI CBSI3H.

1.2 IInanupyemMble pe3yJbTaTbl OCBOCHHUS JMCIUIIIHHBI:
B pamkax nporpamMmbl y4eOHON AUCHUIIIMHBI O0YYaIOIIMMUCS OCBAaUBAIOTCS YMEHUS U 3HAHUS:

Koa u I[lnannpyemble pe3yabTaThl OCBOCHUS JUCIUINIMHBI
HAUMEHOBAHH
e Oo0mue JAucunmimHapHbie (MpeaMeTHbIE)
¢Gopmupyembi
X
KOMIIETeHLH I
OK 01. B YaCTHOCTHU TPYAOBOIO | - c(OpMUPOBaTh MNPEACTABICHUS O POJIU U
BOCIIUTAHUS: MecTe (PU3UKH M aCTPOHOMHUHU B COBPEMEHHOM
- TOTOBHOCTh K TPYyAY, OCO3HAHHUE | HAYYHOU KapTHUHE MHpa, 0
LIEHHOCTH MacTepCTBa, | CUCTeMATU3UpYIOIIe  poaud  Qu3uMKu B
Tpynomooue; pPa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU H
- TOTOBHOCTh K  aKTHBHOH | COBPEMEHHBIX  TEXHOJIOTMH, O  BKJaJe

ACATCIIbHOCTH TEXHOJIOTHYECKON 1
COLIMAITLHOM HAaIPaBJICHHOCTH,
CIIOCOOHOCTh MHHUIIUUPOBATH,
IUIAHUPOBAaTh M CAMOCTOSITENILHO
BBIITOJHATD TaKYI0 JCATCIbHOCTD,

- WHTEpeCc K pas3Iu4yHbIM chepam

npodeccnoHaTBEHOM

JesITeTbHOCTH.

OBnanenue YHHUBEpCAIbHBIMU
y4eOHBIMU MO3HABATEILHBIMU
JEACTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:
- CaMOCTOATEIBHO (POPMYIHPOBATH
U aKTyalu3upoBaTh MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIECTBEHHBIN

OpU3HAK WM  OCHOBAaHUA  JUIs
CpaBHEHHUS, KIacCUPUKAUUU U
0000IIEeHMS;

- ONPENENATh LENN IEATEIbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU
UX JIOCTHXKEHUS;

- BBUABJSITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHBBl B
JEATEIbHOCTD, OLIEHHBATH
COOTBETCTBHUE PE3YJIBTATOB LENAM,
OLICHUBAaTh PUCKU IIOCJIEACTBUI
JESATEIbHOCTH;

POCCHICKMX M 3apyOeKHBIX YYECHBIX-(PU3UKOB
B pa3BUTHE HAayKH; IOHMMaHHE (H3HMUYECKOM

CYIIHOCTH HaO0JII0JaeMBbIX SIBJICHUI
MHUKPOMHpa, MaKpOMHpa H  METraMupa;
IOHMMAaHUE poiu ACTPOHOMHUU B

NPAaKTUYECKON JEATeJIbHOCTH 4YeJIOBEeKa U
JAJIbHENIIEM HaYyYHO-TEXHUYECKOM Pa3BUTHH,
ponu (u3uku B (HOPMHUPOBAHUU KPYrosopa H
(YHKIIMOHATIBHOW IPaMOTHOCTHU YeJOBEeKa AJIs
peILIeHUs] IPAKTUYECKUX 3a7ay;

- chopMUpOBaTh YMEHHUS pellaTh pacueTHbIE
3a/1a4M C SIBHO 3aJJaHHOW MOJEIIBIO, UCIIOJIb3Ys
(u3nuecKkre 3aKOHbl U MPUHIMIBI; HA OCHOBE
aHaJIn3a yCIIOBUS 3a/1a4u BbIOpATh
¢u3nYecKyr0 MOJelNb, BBIICIUTh (PU3NYECKHe
BEJTMYHUHBI U (OPMYJIbI, HEOOXOIUMBIE JUIs
pellIeHus, TPOBOAUTHh PAcdyeTbl U OLICHUBATH
pEaTbHOCTD MOJIy4EHHOTO 3HAYEHUS
¢buznyeckoi BEJIMYHHBI; pemaTh
KaueCTBEHHbIE 3aJJa4M, BEICTpAUBasl JIOTMUECKU
HENPOTHUBOPEUYMBYIO LIEMIOUKY PACCYXKIACHHUM C
Onopoit Ha W3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

- BIIAJIETh OCHOBOIIOJIAral0IMMU
(GuU3NYeCKUMU TIOHATUSMH W BEJIMYMHAMH,
XapaKTepU3yIOIMMUMHI  (U3NYECKUE TPOLIECCHI
(CBSI3aHHBIMM C MEXaHMYECKHM JBH)KEHHEM,

B3aUMOJICICTBUEM  T€Jl,  MEXaHWYECKUMH
KoJeOaHusIMU u BOJIHAMU; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM BEIIECTBA,




- pa3BUBaTh
MBIILIEHNE npu
YKU3HEHHBIX TIPOOIIEM
0) 0a30oBBIC HCCIICIOBATEIBCKUE
JIEUCTBUS:

- BIAQJCTh HaBBIKAMH y4eOHO-
HCCIIEJIOBATEIIbCKOW U MPOECKTHOMH

KpEeaTUBHOE
pelieHnn

NEeSITeIbHOCTH, HaBBIKAMU
paszpeleHust mpoodieM;

- BBISIBIISITh MPUYUHHO-
CJIEJICTBEHHbBIE CBSI3U u
aKTyaJIM3UpOBATh 3az1aqy,
BBIIBUTATh TUIIOTE3y €€ PEIICHUs,
HaxO0JIUTh apryMEHTBI JUTSt
JI0Ka3aTeNIbCTBA CBOMX

yOeXIeHHH, 3a71aBaTh MapaMeTphl
U KPUTEPHH PEILICHUS;

- aHAIM3UPOBATh IOJYyYCHHBIC B
Xoj1e pelieHus 3a7a4yu
pe3yabTaThl, KPUTHYECKU
OLICHMBAaTh WX JOCTOBEPHOCTb,
OPOrHO3UPOBATh  W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- yMeThb MEPCHOCUTh 3HaHHS B
MO3HABATEJIBHYIO U MPAKTUYECKYIO
00IacTH KU3HEICATSIBHOCTH;

- YMETh MHTEIPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00IACTeil;

- BBIABMIaTh  HOBBIC  WJICH,
npeaiararh OpHUTHHAJIEHBIE
MOJIXO/TBI ¥ PELICHUS;

- CIIOCOOHOCTH WX HCIIOJB30BaTh B
[IO3HABATEIBHOW M COLMAIIBHOMN
MPaKTHKE

TCIUIOBBIMH IIpOLECCAMU; OJDJICKTPUYCCKUM M
MAaroivMTHBIM IOJISIMH, JJICKTPUYCCKUM TOKOM,

JIEKTPOMarHUTHBIMU KoJIe0aHUAMU U
BOJIHAMUY; ONTUYECKUMU SIBIICHUSIMU;
KBAHTOBBIMU SIBJICHUSIMH, CTPOEHUEM aToMa U
aTOMHOI'0 a1pa, PaZvoaKTUBHOCTHIO);
BJIaJICHUE OCHOBOIIOJIAral0IMMU
aCTPOHOMUYECKUMU HOHSATHSIMH,

MO3BOJIAIOIIMMU XapaKTEpU30BaTh MPOLECCHI,
MPOUCXOMAIIME Ha 3BE3/1aX, B 3BE3JIHBIX
CUCTeMax, B MEXKrajJakTU4ecKOl cpene;
JBUKCHHE HEOSCHBIX TEJI, IBOJIIOIHIO 3BE3/ H
Bcenennoii;

- BIAJCTh 3aKOHOMEPHOCTAMH, 3aKOHAMHU U
TeopusiMu ( 3aKOH BCEMHPHOTO TAroTeHus, |, 11
n |l 3akonsl HploTOHa, 3aKOH COXpaHEHMs
MEXaHUYECKOM HSHEPruM, 3aKOH COXPAHEHUs
UMITYJIbCA, TMPUHIMI  CYNEPHO3ULIUA  CHII,
OPUHIUMIT  PABHOINPABHOCTH  HMHEPIUATIBHBIX
CUCTEM OTYeTa; MOJEKYISIPHO-KHHETHUECKYIO
TEOPUIO CTPOCHHUS BEIIECTBA, Fa30BbIE 3aKOHBI,
NEpBBIA  3aKOH  TEPMOJUMHAMHKH;  3aKOH
COXPAaHEHHUs JIIEKTPUUYECKOro 3apsiaa, 3aKOH
Kynona, 3akon Oma 1iig yyacTka IenH, 3aKOH
Oma 151 mosTHOM 11emu, 3akoH Jlxoyns-Jlenua,
3aKOH D3JEKTPOMAarHUTHON WHAYKIIMH, 3aKOH
COXpaHEHHUS YHEPTUH, 3aKOH MPSIMOJIUHEHHOTO
pacrpoCcTpaHEHHUs] CBETa, 3aKOH OTPAKCHUS
CBETa, 3aKOH IIPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHHsS MacCOBOTO YHCIA, MOCTYIAThI
bopa, 3akoH paaMOAKTHUBHOIO pacnajaa);
YBEPEHHOE  HWCIOJIb30BAHME  3aKOHOB U
3aKOHOMEPHOCTEH NpHU aHaIH3e (PU3HMUECKUX
SIBJICHUH U IIPOLECCOB

OK 02.

B o6nactTu I1EHHOCTH Hay4yHOTO
ITO3HAHMUSL:

- copMHpPOBaTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIErO
COBPEMEHHOMY YPOBHIO Da3BHUTHS
HayKH U OOLIECTBEHHON MPaKTUKH,
OCHOBAHHOI'0 HAa JMAJIOTe KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MeCTa B IOJIUKYJIBTYPHOM
MHpE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOU U
YUTATENbCKOM  KYJIBTYpBl  Kak
CPEICTBAa B3aUMOJCUCTBUSA MEXKIY
JIFOJIBMU Y TTIO3HAHMS MUDA;

- OCO3HAHME LEHHOCTEH Hay4HOHN
NEeATEIbHOCTH, TOTOBHOCTh
OCYHIECTBJISATh  IPOCKTHYKD U

- yMeTb Y4YUTHIBAThb TI'PAHUIBI HPUMEHEHHUS
H3y4YEHHBIX duznyeckux MOJIEIICH:
MaTepuaibHas TOYKa, MHEpLUAJIbHAs CHCTEMA
OoTCYeTa, WACAJIbHBIM Ta3; MOJAEIU CTPOCHHUS
ra3oB, XXUAKOCTEH M TBEPHABIX TEJ, TOYECUHBIN
JNEeKTPUYECKUN  3apsil, sAepHas  MOJEINb
aToMa, HYKJIOHHas MOJENb aTOMHOIO sjpa
IIpH pelieHny (PU3NYecKux 3aaad

- yMeTh (POPMHPOBATH COOCTBEHHYIO TO3UIIUIO
[0 OTHOLIEHHWIO K (hu3nuecKkoil MHpopMaIu,
MOJIy4a€MOl M3 pa3jM4YHbIX HMCTOYHMKOB,
YMEHHH HCTOIb30BaTh HU(GPOBHIE TEXHOIOTHH
I L MIOMCKa, CTPYKTYpUPOBaHU,
WHTEpIpeTali U MPEJCTaBlIeHUs y4eOHOU U
HAy4YHO-TIONYJISIpHOW MH(OPMALMU; pa3BUTHE
YMEHMM KPUTHYECKOTO aHajan3a MoJydyaeMoi
uH(pOopMaIMU




HCCICA0BATCIIbCKYIO ACATCIIBHOCTD
HUHAUWBUAYAJIBHO U B I'PYIIIIC.

Osnagenne YHUBEPCATbHBIMH
y4eOHBIMU [I03HaBaTEILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJaJCTh HaBBIKAMU TIOJTYyYCHHS
uHbOpMAIMK U3  HUCTOYHHMKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBIATh  IOWCK, aHau3,

CUCTEMATHU3ALNIO u
UHTEPIIPETALNIO uHpOpMaLUU
pa3aMYHbIX  BUJIOB U (dopM
IIPE/ICTaBIICHMUS;

- CO3/1aBaTh TEKCThl B PA3JIUYHBIX
dbopMaTax ¢ yd4yeTOM Ha3HAYCHUS
uHdopManuu u EJIEBOM
ayIUTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
MPEJICTABICHUI U BU3YyaIHU3allHH;

- OICHMBATh  JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(pOpMAIUH, €€
COOTBETCTBHE MIPABOBBIM "
MOPaIbHO-3THYECKUM HOPMaM;

- UCTIOJIb30BATh cpexacrtsa
MH(OPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTUN
B pelieHuu KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpraHHU3aIMOHHBIX 3a1a4 c
co0roieHNEM TpeOoBaHUI
SPrOHOMMUKH, TEXHUKHU
0€301acHOCTH, TUTHEHEL,
pecypcocOepexeHus, MPaBOBbIX U
THYECKUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJIETh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH

OK 03.

B oOactu JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHHMS:

- c(hOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS,
TUYECKOTO ITOBEIECHUS,

- CIIOCOOHOCTH OIIEHUBATh
CI/ITyaHI/IIO nu HpI/IHI/IMaTB
OCO3HAHHBIC pelieHus,
OPUEHTHUPYSICh HAa  MOpPAIbHO-
HPaBCTBEHHbBIC HOPMBI U
LIEHHOCTH;

- OCO3HaHHC JIMYHOI'O BKJajJa B

- BJIQZIETh OCHOBHBIMH METOJAaMH Hay4HOI'O
NO3HAHUS, MCIOJIB3YyeMbIMH B  (hU3MKe:
MIPOBOJUTH MPSIMbIE U KOCBEHHbIE M3MEPEHHUS
(u3NYEeCKUX BETUYNH, BHIOUPAst ONTUMANIbHBIN
Ccrocod M3MEpeHHs] U HCHOJIb3ys HM3BECTHBIE
METOJIbl OLEHKU MOTPEIIHOCTEH H3MEpEHU,
MPOBOAUTH  MCCJIENOBAHUE  3aBHUCHMOCTEH
(GuU3MYEeCKUX BEIMYMH C HCIOJIB30BaHHEM
MPSIMBIX U3MEPEHHH, OOBACHATH IMOJIyYE€HHBIE
pe3yabTaThl, UCHOIB3YSd (U3NUECKUE TEOPHUH,
3aKOHBl M TIOHATUSA, M JeNlaTh BBIBOJBL;
coOuroaTh MpaBuiia 0€30MacHOro TpyjAa Npu




MTOCTPOCHHUE
Oyymero;
- OTBETCTBCHHOE OTHOIICHUE K
CBOMM POJUTENSAM U (WIN) IPYrUM
YJIcHaM CEMbH, CO3JIaHHIO CEMbH
Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
[IEHHOCTEH CEeMEHHON JXHU3HH B

YCTOHYUBOTO

COOTBETCTBUM  C  TPATUIUSIMU
HaponoB Poccum.
OBnanenue YHHUBEPCAIbHBIMU

PEryISTUBHBIMH JICHCTBUAMMU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYILECTBIISITh
MO3HABATENBHYIO  JICSITEILHOCTD,
BBISIBIISIT TIPOOJIEMBI, CTaBUTh W
(hopMynpoBaTh COOCTBEHHBIC
3aJaun B o0pa3oBaTebHOU
NESATeNbHOCTH WM JKU3HEHHBIX
CUTYaIHsX;

- CaMOCTOSITEJIbHO  COCTaBIISITh
IUIaH  pellieHus MpoOieMbl ¢
Y4ETOM HMEIOIIUXCS  PECypCOB,

COOCTBEHHBIX BO3MOXKHOCTECH U
MPEATOYTEHHI;

- J1aBaTh OIICHKY HOBBIM
CUTYALUAIM; CIocoOCTBOBATH

(GOPMUPOBAHHIO H  TIPOSBICHHUIO
IIMPOKOH DPYIUIIMH B  Pa3HBIX
o0ylacTsX  3HAHWH, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHBIN
U KyJbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIb30BaTh MIPHEMBI pedIeKCcuu
JUIS  OLEHKM CHUTyalluu, BBIOOpa
BEPHOTO PEIICHUS;

- yMeThb OIEHHBaThb PHUCKH U
CBOEBPEMEHHO NPUHUAMATD
pEIIeHNUs M0 UX CHIKEHUIO;

B) osmonmoHanbHBIN  MHTEIJIEKT,

IpernoIararoImui
c(hOpMHUPOBAHHOCTb:

- BHYTpEHHEH MOTHBAIUH,
BKJIIOYAIOLIEH  CTPEMIICHHE K

JOCTMIKEHHIO LEJId W YCIEXYy,
OIITHMIU3M, WHUITAATABHOCTb,
YMEHHE JAEHCTBOBATh, HUCXOIA W3
CBOHX BO3MOXKHOCTEH;

- SMIIATHH, BKJIFOYATOIIEH
CIIOCOOHOCTD MOHUMATh
SMOIIMOHAILHOE COCTOSIHUE
IpYIrUX, YYMUTBIBATH €ro  IIpU

OCYHICCTBJICHUN KOMMYHHUKAINUH,

NPOBEJCHUM  HWCCICJOBAaHMH B  paMKax
y4eOHOTO  JKCIEepUMEHTa U ydeOHo-
MICCIIEZI0BATEIbCKOM JEATeLHOCTH c

UCTOJIb30BaHUEM LU(POBBIX H3MEPUTEIBHBIX
YCTPOMCTB U J1aOOPATOPHOrO 00OPYAOBAHUS;
c(hOpPMHUPOBAHHOCTH MpECTaBICHUI 0
METO/1ax MOJTyYEHUs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHUI




CIIOCOOHOCTh K COUYYBCTBHIO |

COIEPEKUBAHUIO;
- COLIMAJIBHBIX HABEIKOB,
BKJIFOYATOIIHIX CIIOCOOHOCTE
BBICTPAaNBaTh OTHOLLIEHHUS c

IPYTUMH  JIIOIbMH, 3a00TUTHCA,
IpOSIBIISITH MHTEPEC M pa3perarb
KOH(JINKTEHI

OK 04.

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATEIIbCKON, MPOEKTHON U
COLIMAJIbHON AeSITeIbHOCTH;
OBnageHue YHUBEPCATbHBIMH
KOMMYHHKATUBHBIMH JICHCTBHSIMHU:
0) COBMECTHasl IeITEIbHOCTb:

- TOHMMAaTh H  HCIOJH30BATh
MpEeUMYyIIecTBa  KOMaHIHOW U
WHJIMBUIYAIbHOU PabOTHI;

- MPUHHUMATHh IEJIM COBMECTHOM
NEeSITeIbHOCTH, OPTraHU30BHIBATH U
KOOPJMHHUPOBATh JIEHCTBUS IO €€
JIOCTHIKEHHIO: COCTaBJIATH ILIaH
NEUCTBUM, PpaCIpeAcsaTh POIH C
Yy4€TOM  MHEHHMH  YYaCTHUKOB
o0cyXaTh pE3yIbTaThI
COBMECTHOH paboThI;

- KOOPJIWHUPOBATh W BBIOIHATH
paboTy B YCJIOBHSIX PEaTBbHOTO,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYUIECTBIIATH  TO3UTHUBHOE
CTpPAaTeTUYECKOe  IOBEJIECHHE B
Pa3IMYHBIX CUTYaIUsAX, IPOSBIATH
TBOPUYECTBO U BOOOpaxKeHHe, OBbITH
WHUIUATHBHBIM

OBnanenue YHHUBEpCAIbHBIMU
PETYIATUBHBIMU ICUCTBUSIMU:

r) npuHiATHE ce0d U Jpyrux
JIIoJeH:

- MIPUHUMATH MOTHBBEI u
apryMeHThl JIpYTHX JIOACH MpHu
aHajm3e pe3ynbTaToOB
NeATEeIIbHOCTH;

- IpU3HaBaTh CBOE IMPaBO U IMPaBO
JPYTUX JIIOJIeH Ha OIIHOKH;

- pa3BUBaTh CIocoOHOCTh
MMOHUMATh MUP C TIO3ULIUU JIPYTOTO
YeJI0BEKa,;

- OBIIQJICTh YMECHHSMHU paboOTaTh B TpyIIE C
BBITIOJIHCHUEM Pa3JIMYHBIX COLUAJIbHBIX
pojeil, TUIaHHpPOBaTh  pabOTy  TPYIIIIHI,
palMoOHAIIBHO pacupenesaTb AEATEIbHOCTh B
HECTAHJAPTHBIX  CHTYaIusX, aJIeKBaTHO
OICHUBATh BKJIaJ KaXAOIro M3 YYACTHUKOB
TpyNIIbl B pEIICHHE  paccMaTpUBaeMO
poOIIeMbI

OK 05.

B o0nactu 3CTETUYECKOTO

- chopmupoBaTh yYMEHHS pACIO3HABATh




BOCITUTAHMS:
- OCTETHYECKOE OTHOIIEHHE K
MHUpY, BKIIIOYass O3CTCTHKY OBITa,
Haquoro nu TEXHUYECCKOI'O
TBOpYECTBA, CIOpTa, Tpyda U
0011IECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTH  BOCHPHUHHMATH
pa3J’II/I‘IHBI€ BUIbI I/ICKYCCTBa,
TPaIUIMK U TBOPYECTBO CBOErO U

JPYTUX HapOJIOB, OIIYIIATh
SMOIMOHAILHOE BO3JIEHCTBHE
HCKYCCTBA,;

- yOeXIEeHHOCTh B 3HAYUMOCTH
JUIL  JIMYHOCTA W oOIecrsa
OTE€YECTBEHHOIO M MHPOBOIO
HCKYCCTBA, THUYECKUX
KYJbTYPHBIX TpaIUIIHA u

HApOJHOTO TBOPYECTBA;
- TOTOBHOCTh K CAMOBBIPKEHHIO B
pa3HbIX BU/IaX HCKYCCTBa,
CTpEMJICHHE TIPOSIBIISATH KadecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH JEHCTBUSAMMU:
a) obuieHue:

- OCYUIECTBIATh KOMMYHHKALUU
BO BceX cepax KHU3HU;

- pacrno3HaBaTb HeBepOaJibHbIE
cpencrtBa  OOIICHUS, TOHUMATh
3HaYeHHWE COLMUAIBHBIX 3HAKOB,
pacro3HaBaTh MPEIIOCHITKH
KOH(QINKTHBIX CUTYyaIHi u
CMSITYaTh KOH(DIUKTHL;

- Pa3BEepHYTO U JIOTMYHO M3JIaraTh

¢busmvyeckue  sBICHHUS  (MIPOIIECCHI) u
O6’b$ICH$ITb HUX Ha OCHOBC M3YYCHHBIX 3aKOHOB:

paBHOMEpPHOE u PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE ~ JIBUKEHHE,  CBOOOAHOE
najeHue Tel, JBW)KEHHE [0 OKPYXHOCTH,
UHEPLU, B3aUMOJICHCTBUE Tell,
KoJiebaTebHOe JIBIKEHHE, pe30HaHC,
BOJIHOBOE JBUKECHMUE; maddysus,
OpOYHOBCKOE JIBYDKEHUE, CTpOEHUE

KUJKOCTEH ¥ TBEPABIX TeJ, W3MEHEHHE
oObeMa Tel mpu HarpeBaHWM (OXJIAKICHHH),
TETIOBOE paBHOBeECHE, UCIIapeHHE,
KOHJICHCAIIWs, IUIABJICHUE, KPHUCTALTU3aIus,
KWIICHUe,  BIAXHOCTh  BO31yXa,  CBS3b
KAHETHYECKOW SHEPTHH TEIUIOBOTO JIBHIKCHHSI
MOJIEKYJl C aOCONIOTHOW  TeMmIepaTypoil,

NOBBILICHWE  JABJIEHUS Traza IIpd  €ro
HarpeBaHUU B 3aKPBITOM COCY/E, CBSI3b MEXKAY
napaMeTpamu COCTOSIHUS rasa B
U30IIPOLECCAX; INEKTPU3ALIMS Tell,
B3aUMOJIecTBHE 3aps/0B, HarpeBaHue
IPOBOJHMKA C TOKOM, B3aUMOJEHCTBHE
MarHuToOB,  JJIEKTPOMArHUTHasT  MHAYKLUS
JEICTBME MArHUTHOTO IOJII HAa IIPOBOIHMK C
TOKOM u JBYOKYIIMHCS 3apsn,

JNIEKTPOMAarHUTHBIE KOJICOAHHST M BOJIHBI,
IPSMOJIMHEHHOE  PacIpOCTpaHEHHE  CBETa,
OTpakeHHUe, MpeIoMIICHHEe, HHTep(hepeHIHs,
Jupakuus U NOJspU3alUsl CBETa, TUCIEPCUs
cBeTa; (HOoTOdIEKTpUUecKuil 3pdexrt, cBeToBoe
JaBJICHHUC, BO3HHUKHOBCHHEC JIMHEHYATOTO
CIIeKTpa aTroMa BOJOPOJAA, E€CTECTBEHHAs U
HNCKYCCTBCHHAA paJUOAKTHBHOCTDb

CBOIO TOUYKY 3peHUs c
HCMOJIb30BaHUEM S3BIKOBBIX
CpPE/CTB;

OK 06. - OcCO3HaHME  oOyyaromumucs | -  chOpMUpPOBaTb  yYMEHUS  IPUMEHSTH
POCCUICKON TPOKIAHCKOW | TIOlyYeHHbIE  3HAaHWS s OOBACHEHHS
UJACHTUYHOCTH; YCIOBUH NMpOTeKaHUsl (PU3NYECKUX SBICHUU B

- ICJICHANPABICHHOE Pa3BUTHE
BHYTPEHHEH TMO3UIUU JHUYHOCTU
Ha OCHOBE IYXOBHO-HPaBCTBEHHBIX
LIECHHOCTEN HapoaoB Poccuiickoin
®denepan, UCTOPUYECKHX U
HallMOHATbHO-KYJIBTYPHBIX
Tpagunui, dbopMupoBanue
CHUCTEMBl 3HAUYMMBIX LEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO
MHPOBO33PEHHUsI, IPABOCO3HAHUS,
JKOJIOTUYECKOM KYJIBTYpHI,

NpUpPOAE U JUIA NPUHATHS IPAKTUYECKUX
peleHnii B TOBCEHEBHOM JKU3HU  JUIS
oOecnieueHrs 0€30MacCHOCTH IPU 0OpaIeHUH C
OBITOBBIMH  IpUOOpaMH ¥ TEXHUYECKHUMHU
YCTPOMCTBAMM, COXPAHEHHs 3JI0pPOBbSl H
coOroAeHUS HOPM 9KOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH cpesie; MOHUMaHue
HEOOXOAMMOCTH NPUMEHEHHUs JJOCTHXKEHUIM
(GU3UKM W TEXHOJOTHUH ISl PAIMOHAILHOTO
MIPUPOIOTIONB30BAHUS




CIIOCOOHOCTH  CTaBHTh neim H
CTPOUTD JKU3HCHHBIC TJIAHBI;

B 4acTU I'PaXkJaHCKOTO
BOCIIUTAHMUSL:

- OCO3HaHUE CBOUX
KOHCTUTYLMOHHBIX npas U
00513aHHOCTEH, yBaK€HHE 3aKOHA U
IIPaBOIIOPSIIIKA;

- IPUHATHE  TPAJAULUOHHBIX
HallMOHAJIbHBIX,
00111€4eTI0BEYECKIX
I'YMaHUCTUYECKHX u

ACMOKPATUYCCKHUX HeHHOCTeﬁ;
- TOTOBHOCTbH IMPOTHUBOCTOATH

UJICOJIOTHH IKCTPEMHU3MA,
HaIMOHAIN3Ma, KkceHoobuwu,
JAUCKPUMHHALIUK IO COLMAIIBHBIM,
PCIMTUO3HBIM, PaCoOBLBIM,

HALIMOHAJILHBIM ITPU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO
JIEATEIIbHOCTh B MHTEpecax
IPaKJIaHCKOTrO oOrmiecTBa,
Y4acCTBOBaTh B CAMOYIIPABJICHUU B
001eobpazoBaTebHON
OpraHu3alu u JIETCKO-
FOHOLLIECKUX OpraHu3ausix;

- yMEHHuE B3aUMOJECHCTBOBATH C
COLMAIbHBIMM ~ MHCTUTYTaMHU B
COOTBETCTBUM C WX (DYHKIHUSIMH U
HAa3HAYCHUEM;

- TOTOBHOCTh K T'YMaHHUTApHOU U
BOJIOHTEPCKOM JIESITEIBHOCTH;
MaTPUOTHUYECKOTO BOCITUTAHHUS:

- chopMHpPOBAHHOCTH POCCUHCKOI
rpak 1aHCKOM WUJICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHUSA K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTH
nepex PoguHon, ropaoctu 3a cBOM
Kpal, cBOr PonuHy, CBOW S3BIK U
KYyJbTYpYy, IPOLLIOE U HACTOSLIEE

MHOT'OHAIIMOHAJILHOTO Hapojaa
Poccuu;

- IIGHHOCTHOE OTHOIICHHE K
rocyaapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY U IIPUPOTHOMY
HaCJIEIUIO, MMaMSATHUKaM,

TpanguuusiM  HapojnoB  Poccuwn,
noctmxkeHusM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U
TPyAE;

- nJenHas yOeXI€HHOCTb,
TOTOBHOCTB K CIIY’)KEHUIO U 3aIINUTE




OTequTBa, OTBETCTBCHHOCTH 3a

ero cyanoy;

OCBOCHHbIE o0yJaroImuMucs
MEXIIPEIMETHbIE  TMOHATUA U
YHHUBEpCAJIbHbIE yueOHbIe
necTBUs (perynaTuBHBIE,
[I03HABATENbHBIE,
KOMMYHHMKATUBHBIE);

- CIIOCOOHOCTh UX HCHOJIb30BaHMS
B IIO3HABATEIBHOM M COLIMAIBHOM
MpPaKTHUKE, T'OTOBHOCTH K
CaMOCTOSATEIILHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHHUIO
yueOHOU JIESITEIbHOCTH,
OpraHu3alu y4e0HOTO
COTpyAHHYECTBA c
MeJIarOrnYeCKUMHA pabOTHUKAMH U
CBEPCTHUKAMH, K YYacTHIO B
MMOCTPOCHUH WHIUBUTyJIbHOU
00pa3oBaTebHON TPACKTOPHUH;

- OBJIQJICHHE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOW, MPOEKTHON U
COLTMAIIbHOM JeSITCIIFHOCTH

OK 07.

B obnactu AKOJIOTHYECKOTO
BOCIIMTAHUS:

- c(hOpPMHUPOBAHHOCTH
9KOJIOTHYECKOM KYJIBTYPBHI,

IIOHUMAaHHUE BJIHWAHHUA COLIKMAJIBHO-
HSKOHOMHMYECKUX IMpPOIECCOB Ha
COCTOSIHUE IIPUPOIHOMN U
COLIMAJIBHONW CpeIbl, OCO3HAHUE
I00aTBHOTO XapaxkTepa
HKOJIOTUYECKUX MPOo0IIeMm;

- IUIAHWPOBAHUE U OCYIIIECTBICHUE
JNEUCTBUM B OKpYXalOIeH cpene
Ha  OCHOBE  3HaHUA  Lenel

YCTOMYHBOTO pa3BUTHUA
YeJI0BEYECTBA; aKTUBHOE
HETIPUATHE NEUCTBUH,

MPUHOCAIINX Bpeld OKpYyKarouei
cpene;

- YMEHHE MIPOTHO3UPOBATH
HEOIaronpusTHBIE IKOJIOTHYECKUE
MOCJEICTBUI  MpEeANPUHUMAEMBIX
JEWCTBUM, TPEOTBPALIATh HX;

- pacumperue OITBITa
JIeSITEIbHOCTH 9KOJIOTUYECKOM
HaIpaBJIE€HHOCTH Ha OCHOBE
3HaHUU 1o pusmMKe

- chopmupoBaTh  YMECHHS  IPHUMCHATH
NOJlydYeHHbIE  3HAHUS  JUI1  OOBACHEHUs
YCIIOBUH MpOTEeKaHMs (PU3MUSCKUX SBICHUHN B
OpUPOJE W JUISl TPHUHATHS TPAKTHYECKUX
pElIEHH1 B TIOBCEIHEBHOM JKM3HH IS
obecrieueHrst 6€30MaCHOCTH MPU OOPAIEHUH C
OBITOBBIMU ~ MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPAaHEHUS 3JI0pOBbS H
COOIIOACHHUS HOPM JKOJOTHYECKOT0
MOBEJICHUS B OKpY>Kalolel cpese; TOHUMaHue
HEOOXOJIMMOCTH TPUMEHEHUS  JOCTHKCHHM
(UMK ¥ TEXHOIOTUU i1 PAlMOHAIBLHOTO
MPUPOIOTIOTB30BAHUS




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOM JAUCIUILIMHBI

2.1. O0beM 00meo0pasoBaTeIbHON y4eOHON AMCHMIIIMHBI M BUABI Y4eOHOH padoThl

. O0bém B
Bua yueOHoii padoThI
yacax

O6beM yueOHOM THCUMILTHHBI 174

B TOM YHCJIE:

TEOpETHYECKOe 00yUeHne 106
MPAKTUYECKHUE 3aHSITHS, B T.4. KOHTPOJIBHBIE pAOOTHI 32
nabopaTopHbIe PabOTHI 18

U3 HUX IPOMEXYTOYHast aTTecTanus B popMe 3K3aMeHa 18




2.2 TemaTu4ecKkuii IJIaH M COlEPKAHUE TUCIIUTIINHbBI

HaumenoBanue
pa3esioB U TeM

Copaepxxanue y4yeOHOro MaTepuasa, 1a00paTopHble U NPaAKTHYECKHE
padoThL, HHAUBUAYATbHBIH MPOEKT

O0beM
yacoB

®opmupyemble
oduue u
npogdeccuoHaJIbHbIE
KOMIIeTEeHIIUHN

1 cemecmp

Pa3zgen 1. ®usuka u m

€TOAbl HAYYHOI'0 MO3HAHU S

Tema 1.1 BBeaenue

Coaep:xaHue yueOHOro MaTepuaJjia

1

3anaTne 1. ®uszuka — QyHaaMeHTanpbHas Hayka o mnpupone. EcrtecTBeHHO-
Hay4yHbI METOJ| MO3HAHUSA, €r0 BO3MOXXHOCTU M TPAHULBI [PUMEHHUMOCTH.
OKCIIEpUMEHT M TEOpUs B IIPOLECCE IIO3HAHUSA MNPUPOAbL. MozaenupoBaHue
¢bu3nyeckux sBIEHUN U mporueccoB. Poib 3KcepuMeHTa M TEOPUHM B IPOLECCE)
nosHanus npupozasl. dusnueckas BenuunHa. Puznueckue 3aKOHBL. ['paHMIb]
INPUMEHUMOCTH  (U3WYECKUX 3aKOHOB M Teopuil. I[IpuHIMI COOTBETCTBHUSL.
[Tonsatue o ¢pusnyeckoit kapruae mupa. [lorpemmHocTn u3MepeHuit (HU3NIECKHX|
BEJIMYMH.

OK 03
OK 05

Paszgea 2. Mexanuka

Tema 2.1
Kunematuka

Conep:xanue yueOHOro MaTepuaJia

1

3ansitue 2. Mexannueckoe BMKeHHE. OTHOCHUTEIBHOCTH MEXaHUYECKOIO
newkeHus. Cucrema otcuera. Tpaekropus. Ilepememienne, ckopocTh (CpenHssy|
CKOpOCTb, MTHOBEHHas CKOPOCTb) M YCKOpPEHHE MaTepHalbHOM TOYKH, UX
MPOCKIIMA Ha OCH CHUCTeMbl koopauHaT. ClioKeHUE MepeMenieHud U CIOXKEHUe
ckopocTeldl. PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIMHEUHOE JIBUKEHHE.
I'padviku 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TepEeMEIIeHUs
MaTepualbHON TOYKHA OT BPEMEHH.

3ansarne 3. CBoOonHoe majeHHe. YCKOPEHHE CBOOOAHOTO  IMajCHUS.
KpuBonuneiinoe nBuxeHue. J[BH)KEHHE MAaTepUAIbHON TOYKHU IO OKPY)KHOCTH C
ITIOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIIOBas CKOPOCTh, JIMHEMHAas CKOPOCTb.
Ilepuon u gacrora obpamenus. LlenTpocTpeMuTensHoe yckopeHue. TexHuueckue)
YCTPOMCTBA M TMPAKTUYECKOE NPUMEHEHHUE: CIHUIOMETp, IBH)KEHUE CHapSIOB,
LIENIHBbIE U PEMEHHBIE NTepeaun

Tema 2.2 JInnamuka

Conep:xanue yueOHOro MmaTepuajia

1

3anarue 4. [lpunuun otHocutensHocTH ['anunes. Ilepseiii 3akoH HeloToHa.
WNuepunaneHele cuctemsl orcueta. Macca tena. Cuna. IlpuHnun cynepno3unuu

cwi. Bropoii 3akoH HproTOHA U151 MaTepuaibHOM TOYKHM B HHEPLMAIBHOM CUCTEME

OK 01
OK 02
OK 04
OK 05
OK 07




orcueta (MCO). Tperuit 3akoH HploTOHa [ MaTepUaNbHBIX TOYEK. 3aKOH
BcemupHoro TsaroteHus. Cuna tspkectu. [lepBas kocmuueckass ckopocTh. Cuial
ynpyroctu. 3akoH ['yka. Bec Tema. Tpenne. Bunbl TpeHust (IMOKOs, CKOJIBKECHHUS,
kauenus). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs CKOJIbKEHUS U cujla TPEeHUs
nokost. KoaddummenT rpenus.

3ansrue 5. Cuia CONPOTUBIICHUS TP ABHUKCHUH TeJIa B KUIKOCTH WM rase.
[ToctynarensHOE U BpamaTeaIbHOE JIBUKCHIE a0COTIOTHO TBEPAOTO Teia. MOMEHT
CUJIBI OTHOCHUTEJIBHO OcH BpaileHusd. [1nedo cumbl. YcnoBusi paBHOBECHS TBEPIOTO
tena B UCO. TexHuueckue ycTporcTBa U MPAKTUUYECKOE IPUMEHEHHE:
MOAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

IlpakTH4yecKkue 3aHATHA

1

3aunsaTue 6. I/I3yquI/Ie JABUKCHUA 6pyCI<a 110 HAKJIOHHOM IIIOCKOCTH oA
JICHCTBHEM HECKOJIBKUX CHJI

2

3ansaTue 7. MccnenoBanue 3aBUCUMOCTH CHUJI YIIPYT'OCTH, BO3HUKAIOILIUX B
ne(OPMUPOBAHHON NMPYKUHE U PE3MHOBOM 00pasiie OT BEIUYHHBI HX AeGOopMaIiu

Tema 2.3 3aKkoHBI
COXpaHeHHSs B
MeXaHHKe

Coaep:xaHue yueOHOIro MaTepuaJia

1

3anaTne 8. Mexanuueckas pabora M MoOIIHOCTb. KuHeTnueckas »Heprus.
[TorennmaneHast 3Heprusi. 3aKOH COXpAaHEHMsI MeXaHM4yeckod sHepruu. Paborta)
CWIBl TSKECTM M CWIbl YHpyroctu. IIpuMeHeHnme 3akOHOB COXpaHEHHUS.
Vcnonb30BaHue 3aKOHOB MEXaHUKHU il OOBSICHEHUS ABM)KEHHsSI HEOECHBIX Tell Y|
JUISL  PAa3sBUTHS  KOCMHYECKHX  HCCIENOBAHMM, TpaHUIbl NPUMEHUMOCTH
KJIACCMYECKOM MeXaHukH. MMmynbc MaTepuanbHOW TOYKU (Tena), CUCTEMBI
MaTepUagbHBIX ToueK. VMIynbc cuibl MU HM3MEHEHHE HMITyJbca Tellad. 3aKoH|
coxpanenus umnyiasca B MCO. PeakTuBHOE IBUJKEHHUE.

3ansatue 9. PabGora cwibl. MomHocTs cunbl. KuHernueckas 3Heprus
MaTepuaibHOW Touku. Teopema 00 M3MEHEHUM KUHETHYECKOW HHEPTHUU.
[TorenunansHas »Heprus. IloTeHnumanbHas sHeprus ynpyro AeQopMHUpPOBaHHON
npyxuHbl. [loTeHnuanbHas »Heprust Tena BOJM3M TOBEPXHOCTH  3EMIIH.
[loTeHunanpHble M HEMOTEHIMANbHBIE CHIIbL. CBS3b pabOThl HEMOTEHIHMAIbHBIX
CWJI C U3MEHEHMEM MEXAHUYECKOW JHEPruu CUCTEMBI Tell. 3aKOH COXpaHEHMs
MEXaHMYECKON HEPTUU. YIIPYrue U HEYNPYTUe CTOJKHOBEHUS

IIpakTHYecKHe 3aHATHA

3

3ansitue 10. l3ydeHuwe CBSI3M CKOPOCTEH TN TMpU HEYNPYroMm yaape.
WccnenoBanue cBs3M pabOTHI CHITBI C M3MEHEHHEM MEXaHUYECKON YHEPTUH Tena




3anaTue 11. TexHuueckue ycTpoicTBa U NPAKTUYECKOE NPUMEHEHUE: BOJOMET,
KoIep, NPYKUHHbBIN IUCTOJIET, ABM)KEHNE UCKYCCTBEHHBIX CIIYTHUKOB U PaKeT

3anarue 12. lcnosp3oBaHue 3aKOHOB MEXAaHUKU [UIS OOBSCHEHUS IBWKEHUS
HEOECHBIX TEI W JJIs Pa3BUTUSA KOCMHYECKHX HCCIICIOBAaHHWMA, TpPaHUIIb]
MIPUMEHHUMOCTH KJIACCHYECKON MeXaHUKH. IMHUTaIHMsI HEBECOMOCTH

Pa3nen 3. MoJiekyJsipHasi pu3nKa 1 TEPMOJAMHAMUKA

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKO
TeopuM

Conep:xanue yueOHOro MaTepuajia

1

3anaTne 13. OCHOBHbBIE IOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU U HX|
ombITHOe oOocHOoBaHue. bpoyHoBckoe nBuxenue. Juddysus. Xapaktep
JIBUKCHHMS]T M B3aUMOJCWCTBUS YACTHUI[ BemiecTBa. Mojaenu CTpOEHHUS Ta3oB,
KHUJKOCTEH M TBEPIbIX TeN U OOBSICHEHHE CBOICTB BEUIECTBA HA OCHOBE ITHX
moaenerd. Macca u pazmepbl Monekyd. KomumuectBo BemiectBa. llocTosiHHas
ABoranpo. TemmoBoe paBHoBecue. Temmeparypa u ee wusmepenue. [llkana)
temneparyp Llenbcus.

3ansitue 14. Mogens uneanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-
KHHETUYECKOW TEeOpUH HJeallbHOTO Ta3a. AOCONIOTHAs TeMIieparypa Kak Mepal
CpeIHeH KMHETHMYECKOW JHEPruy TEIUIOBOTO JIBMDKCHHMS vacTull rasa. lllkama
temnepatryp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa-Kitaneiipona.
3akon JlanbToHA.

3ausatue 15. M3omporeccsl B HI€aTbHOM Ta3e € IMOCTOSHHBIM KOJHYECTBOM
BellecTBa. ['paduueckoe mpelIcTaBICHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa. TexHudeckue yCTpOICTBAa M MPAKTUYECKOE MPUMEHEHHE: TePMOMETD,
6apomeTp

IIpakTHYecKHe 3aHATHSA

6

3anaTue 16. 3mepeHue maccel Bo3ayxa KiaccHOM komuare. MccnenoBaHue
3aBHCHMOCTH MEXKIY NTapaMeTpaMH COCTOSIHUSI pa3pesKEHHOro rasa

JlabGopaTopHble 3aHsITUS

1

\ 3ansitue 17. M3ydyeHne ogHOro M3 M30IIPOLIECCOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

Tema 3.2 OcHOBBI
TepMOI[l/[HaMI/[K]/I

Copep:xkanue y4eOHOI0 MaTepuaJia

1

3anaTue 18. Buyrpennss osueprus. PaGora u termonepenada. KonnuecTtBo
TEIJIOThI. YpaBHEHHE TeruioBoro OanaHca. IlepBoe Hayalo TepMOAMHAMUKU.
AnunabaTHblil npouecc. Bropoe Hauano TepmMoauHamMuMKH. TemioBblE JIBUraTeNH.

KIIJI TemsoBoro asurarens. OxpaHa nmpupoabl. TepMmoauHamMuueckas CHCTEMA.

OK 01
OK 02
OK 03
OK 04




BHyTpeHHSAS 3HEprus TepMOIUHAMUYECKONH CHCTEMBI M CHOCOOBI €e M3MEHEHUSI. OK 05
KomnndgecTBo TemioThl u paboTa. OK 06
2 3ansaTue 19. BuyTpeHHsAS »HEprusi OJHOATOMHOIO UJEaIbHOrO Ta3a. Bujpl OK 07
TEIUIoNepelauu:  TEeIUIONPOBOAHOCTh,  KOHBEKLMSA, M3JIydeHHe. Y JieNbHas
TEIUIOEMKOCTh BenlecTBa. KonuuecTBo TeruioTsl pu Temonepenaye. Iloustue o6
anuabatHoM npouecce. IlepBblii 3akoH TepmoauHamuku. [IpumeHeHue nepBoro
3aKOHA TEPMOJMHAMUKH K M3omporeccam. I'paduueckas uHTepnperanus padboThl
raza. Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh poLeccoB B IPUPOJE.
3 | 3anatue 20. TermmoBble MamuHBL [IpUHIMITE JCWCTBUS TEIUIOBBIX MAIIHH.
[IpeoOpa3oBanusi 3HEpruM B TEIIOBbIX MamnHax. KoadduiueHt mosne3Horo
neiictBust TemiaoBoil Mammebl. {ukn KapHo um ero Koap@HUUMEHT M0JIE3HOTO
NeUcTBUsA.  DKOJOIMYECKHE  MpOoOJeMbl  TEIUIOPHEPIeTUKU.  TeXHUYecKue
YCTpOMCTBa M MpPaKTUYECKOE NPUMEHEHHE: JBUIaTelb BHYTPEHHETO CrOpaHMs,
OBITOBOI XOJOAMIBHHUK, KOHAUITUOHED
Tema 3.3 Conep:xaHue yueOHOro MaTepuaJia OK 01
ArperaTHbie 1 | 3ansatme 21. IlapooOpa3zoBanue u KoHjeHcanus. lcnapeHue U KUIIEHHE. OK 02
COCTOSIHUSI BellecTBa AOGcoutoTHaAs M OTHOCHUTENbHAS BIAXXHOCTh Bo3yxa. HacblmenHsiil map. Y aenbHast OK 03
u (pazoBbIe TEII0Ta Napoodpa3zoBaHus. 3aBUCUMOCTb TEMIEpPaTypbl KUIIEHUS OT JIaBJICHHUS. OK 04
nepexoabl 2 | 3ansarue 22. Teepnoe teno. Kpucrammueckue u amopgHble Teaa. AHU3OTPOIUS] OK 05
cBOMcTB KpucTamuioB. JKunkue kpucramibl. CoBpeMeHHble MaTepuansl. [1naBnenne OK 06
U KpUCTaJUIM3alus. YJenbHas Teruiota ruiaBieHus. CyOnumanusa. YpaBHEHHE OK 07
TEIUIOBOrO OanaHca
IIpakTnyeckue 3aHATHSA
7 | 3ansarue 23. TexHuueckue ycTpoilcTBa U MPAaKTUYECKOE MPUMEHEHHE: TUIPOMETP
U NICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MOJIIyYEHUSI COBPEMEHHBIX MaTEpHaJIOB,
B TOM YHMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTUU
Pa3nes 4. DaekTpoamHaMuKa
Tema 4.1 Conep:xaHue yueOHOro MaTepuaJia OK 01
DJIEKTPOCTATHKA 1 | 3ansaTue 24. DaexTpusanus Ten. JNeKTpUYecKui 3apsa. JlBa Buaa 31eKTPUUECKUX| OK 02
3apsanoB. IIpoBOAHMKHM, NUANEKTPUKM MU MOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS OK 03
IEKTPUYECKOr0 3apsaaa. Bzanmonelicteue 3apsaos. 3akoH KynoHa. OK 04
2 | 3anatue 25. ToueuHbId OSHEKTpUYECKMH 3apsl. OJIEKTPUUECKOE TIOJIe. OK 05

HanpsikeHHOCTB AneKTprdecKoro nosisl. [IpuHImn cyneprno3uimu 3JIeKTPHYECKUX




nosiel. JIMHUM HapsHYKEHHOCTH 3JICKTPUYECKOIO OIS,

3anaTue 26. PaGora cun anekrpocrarmyeckoro mnons. [lorenuman. Pa3zHoctb
noteHnuanoB. [IpoBOAHMKM M JUAJEKTPUKH B 3JIEKTPOCTATHYECKOM IMOJIE.
JnanexTpudeckast IPOHUIIAEMOCTb. DNeKTPOEMKOCTb. Konpnencarop.
DIEeKTPOEMKOCTh IJIOCKOTO KOHJICHCATOpa. DHEPrus 3apsHKEHHOr0 KOH/IEHCATOpa

IIpakTnyeckue 3aHATHS

8

3ansaTue 27. U3mepeHue DOIEKTPOEMKOCTH KOHACHcAaTopa. TexXHUYeCKue
YCTPOMCTBA W  MPAKTUYECKOE [MPUMEHEHHE: DJIEKTPOCKOI,  JIEKTPOMETD,
AJIEKTPOCTATUUECKAsT 3alllUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHJIEHCATOD,
KOIIMPOBAJIBHBIM alllapar, CTPYUHbIN IPUHTED

OK 06
OK 07

Tema 4.2
IMocTostHHBIN
JIEKTPUYECKUI TOK.
Toxku B pa3au4HbIX
cpenax

Conep:xanue yue0HOro MaTepuaJia

1

3ansitue 28. DNEKTpUYECKUN TOK. YCIOBHS CYHIECTBOBAHUS SJIEKTPUYECKOIO
Toka. Mctounuku Toka. Cuna Toka. [locTostHublid TOk. Hanpsokenue. 3akoH Omal
JUIS y4acTKa LIEeNU. DJIEKTPUYECKOE CONPOTUBIICHHE. Y I€IbHOE CONPOTUBJIECHHE
Bemecta.  llocimenoBarenbHoe,  NapajieNbHOE, CMEIIAHHOE  COCIMHEHUE
MIPOBOJTHUKOB.

3anaTue 29. PabGora snextpuueckoro toka. 3akoH Jlxoyns-Jlenna. MoIHOCTb
JIEKTPUUECKOTO TOKA. DJIEKTPOIBIDKYILAS CHUJIa U BHYTPEHHEE COINPOTHUBIIECHUE
UCTOYHMKA TOoKa. 3akoH Oma Ui MOJHOHM (3aMKHYTOM) 3JIEKTPUUYECKOW IIETu.
KopoTkoe 3aMbIKaHue.

3anusatue 30. DEKTpOHHAsT MPOBOJMMOCTH TBEPIBIX METALIOB. 3aBUCUMOCTH
COIPOTHBIICHUS METaJIJIOB oT TEMIIEPATYPHI. CBepXIpOBOIUMOCTb.
DneKTpuUeCKHid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

3anaTue 31. IlonynpoBonnuku. CoOCTBEHHass W MpPUMECHAs MPOBOJUMOCTD
noJynpoBoHUKOB. CBoiicTBa p-N-nepexoaa. IlomynmpoBoiHUKOBBIE HPUOOPHI.
DNEeKTpUUYECKUI TOK B paCTBOpPAxX M pacilaBax JIEKTPOJIMTOB.

5

3anaTne 32. DIEKTPOIUTHYECKAs IUCCOLMALHUA. ODJIEKTPOJU3. DJIEKTPUUECKHUN
TOK B razax. CamocTOsITebHBIN U HECAMOCTOSTENbHBIN pa3pan. Monnus. [1nazma

10

IIpakTuyeckue 3aHsATHSA

9

3ansarue 33. TexHuyeckrne yCTpONCTBA U MTPAKTHYECKOE IPUMEHEHNE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, UICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble TIPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH MO,

TCPMUCTOPBI U (I)OTOpCBI/ICTOpLI, HOJ'IyrIpOBOI[HHKOBBIﬁ JAUO0a, raJlbBaHHUKa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07




JlabopaTopHble 3aHATHS

2

3ansaTue 34. M3yyeHre cMeaHHOTO COEIMHEHUS PE3UCTOPOB. M3mepenue
AJIEKTPOJIBHIKYIIIEH CHIIBI HCTOUHHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS

2 cemecmp

Tema 4.3
MarnuTHoOe 10JI€E.
DJIeKTPOMarHuTHast
HHAYKIHS.

Conep:xkanue y4eOHOT0 MaTepuaJia

1

3anstue 35. [locTrosiHHBIE MarHWTHl. B3anmonelcTBHE MOCTOSHHBIX MAarHUTOB.
MaruuTtHOoe mnoJsie. Bexktop MarHuTHOW HWHAYKIUU. [IpuHUOMO cyneprno3uuuu
MAarHuTHBIX NOJICH. JIMHMM MarHUTHOW MHAyKuuu. KapTuHa IMHUN MarHUTHOU
WHJIYKIIMU TI0JIsI TOCTOSTHHBIX MArHUTOB.

3anaTue 36. MarautHoe noje NpoBoAHKKa ¢ TOKOM. KapTuHa nuHUN MHAYKIUU
MarHUTHOTO TIOJIS JJTMHHOTO MPSIMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KATYIIKHU ¢ ToKOM. OmnbIT Dpcrena.

3anstue 37. B3aumojeiictBre npoBOAHUKOB ¢ TokoM. Cuia Amnepa, ee MOayJib U
HanpasiieHue. Cuna JlopeHna, ee MOyJIb U HalpaBieHHE. [[BUKEHNE 3apsyKEHHON
YacTULIbI B OJHOPOAHOM MarHuTHOM nosie. PabGora cunbl Jlopenua. fIBnenue
JJIEKTPOMArHUTHOM  MHAyKUMH. [IOTOK BEKTOpa  MarHMUTHOW  HMHIYKLHH.
DONEeKTpOABMKYIIAsl CWIa MHAYKUWWA. 3aKOH JJIEKTPOMAarHUTHOM WHAYKLHU
QDapanes.

3anaTue 38. Buxpesoe 3nekTpruueckoe mosie. DIEKTPOABIKYIIAs CUila HHAYKLINAN
B IIPOBOJHUKE, IABUKYIIEMCS IOCTYNATEIbHO B OZHOPOJAHOM MarHUTHOM IIOJIE.
[IpaBmio Jlenna. UHAyKTUBHOCTD. SIBIeHHE CaMOMHAYKLUU. DJIEKTPOABHKYILAS
CHWJIa CaMOMHAYKLUMU. OHEpPruss MarHuTHOTO TOJS KAaTyIIKd C  TOKOM.
DNIEeKTPOMArHUTHOE T10JIe

HpaKaneCKne 3AHATHUSA

10

3ansaTue 39. l3ydyeHune MarHMTHOTrO MOJIA KAaTyIIKH C TOKOM. TeXHHYECKHE
YCTPOMCTBA U INPAKTUYECKOE  IPUMEHEHME:  IIOCTOSHHBIE  MAarHUTHI,
ANIEKTPOMATHUTHI, AJIEKTPOJABHUraTelIb, YCKOPHUTENIN DJJIEMEHTAapHBIX YacCTHIL,
WHJYKIMOHHAs I1eYb

JlabGopaTropHble 3aHATHSA

3

3anatue 40. HccnenoBanue JeMCTBUS MOCTOSHHOIO MarHuTa Ha pPaMKy € TOKOM

4

3anstue 41. Vizyuenue sBieHMs IEKTPOMArHUTHON MHYKIIUU

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07

Pa3znea 5. Koste0anus 1 BOJHBI

Tema 5.1

| Conepskanne yueGHOro MaTepuaia

OK 01




MexaHu4yeckKue

)
3JIEKTPOMATHUTHbIE
KO0JIe0aHHuA

3ansrtue 42. KonebarenbHas cucrema. CBOOOAHBIE MEXaHWYECKHE KOJEOaHUS.
Iapmonnueckue xonebanus. [lepuon, yactora, aMmuTyaa U ¢a3a KOJICOAHHMA.
[IpyxuHHbIA MasgTHUK. MaTremMaTU4eCKUH MasTHUK. YpaBHEHHE TapMOHHUYECKUX]
koneOanuii. IlpeBpamieHue SHEprum NOpU TAPMOHUYECKHX  KOJIEOaHUSX.
Konebarenbubiii  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KoyieOaHUS B
UJCATHHOM KOJICOATeTbHOM KOHType. AHANIOTUS MEXKIY MEXaHUYeCKUMH U
ANEKTPOMAarHUTHBIMU  KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPTUU B HJICATHHOM KOJICOATEIIbHOM KOHTYPE.

3anaTue 43. IlpencraBieHwe o 3aTyxammMX KojeOaHUsAX. BbIHYyXIeHHBbIE
MexaHuueckue KkoseOanus. Pe3onanc. BbIHYXIEHHBIE AJIEKTPOMATHUTHBIE
kosnebanus. [lepemennblii Tok. CHHYyCOMAANBHBIN MEepeMEHHBI TOK. MOIIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYHOE€ M JIEWCTBYIOIEE 3HAYEHHWE CHJIBI TOKa U
HaIPsHKEHUSI.

3ansaTue 44. Tpanchopmarop. IlpomsBoiacTBo, mepemada u TOTpeOICHHE
AJCKTPUYECKON  SHEPruM.  ODKOJIOTMYECKHE  PUCKH  TPU  MPOU3BOJICTBE
aNeKTpuyeckol sHepruu. KynbTypa HCHOJB30BAaHUS  SJICKTPOIHEPTHH B
MIOBCEIHEBHOM JKU3HH

IIpakTuyeckue 3aHATHA

11

3anstue 45. VccnenoBanue 3aBUCUMOCTH IE€pUOJia MalbIX KojieObaHUIl rpy3a Ha)
HUTHU OT JUIMHBI HUTU U Macchl Tpy3a. TexHUUecKue ycTpolcTBa U MPaKTUYECKOe
MIPUMEHEHUE: DIIEKTPUYECKHI 3BOHOK, TE€HEpaTop MEpPEeMEHHOI0 TOKa, JIMHUU
uIeKTponepesayd

JlabopaTopHble 3aHATHS

5

3anarue 46. HccnegoBanue MNEPpEMCHHOTO TOKa B MLCIK H3 MNOCICAOBATCIBHO
COCAMHCHHBIX KOHACHCATOPA, KATYIIKHU U PE3UCTOpA

OK 02
OK 04
OK 05
OK 06
OK 07

Tema 5.2
Mexannueckue

"
3JIEKTPOMATHUTHbBIE
BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

1

3anaTne 47. Mexanuueckue BOJHBI, YCIOBUs pacnpocTpaHeHus. Ilepuon.
CkopocTh pacpoCTpaHeHus U JUIMHA BOJHBIL. [lomnepednbie U MpoaoabHbIE BOJIHBI.
Wnrtepdepennus u audpakinus MexaHUYeCKUX BOJH. 3BYK. CKOpOCTh 3BYKa.
I'pomkocts 3Byka. Bricota Tona. TemOp 3Byka. OJeKTpOMarHUTHbBIE BOJIHBI.
YcnoBus n3ydeHus 3JIEKTPOMArHUTHBIX BOJIH.

3anaTue 48. B3aumnasa opuentanus BekTopoB E, B, v B anekTpomarHuTHON
BosiHe. CBOMCTBAa JJIEKTPOMAarHUTHBIX BOJH: OTPaKE€HUE, IPEIOMIICHHE,

nosigspusanus, audpakuus, uatepdepeniys. CKOpocTh 3J€KTPOMAarHUTHBIX BOJIH.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07




3ansaTue 49. Illkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 31eKTpOMarHUTHBIX
BOJIH B TEXHUKE U ObITY. IIpuHIUIIBI painocBsa3u U TeneBuacHus. Paguonokanus.
DJeKTpOMarHuTHOE 3arpsi3HeHHe OKPYKaroLlel cpe/ibl

IIpakTuyeckue 3aHsATHS

12

3anatue 50. TexHuueckue yCTpoOHWCTBA M IPaAKTHYECKOE INPUMCHEHHE:
MY3bIKaJIbHBIE HMHCTPYMEHTHI, YIbTPa3BYKOBas JUAarHOCTHKA B TEXHUKE U
MEIULMHE, pajap, paAUONPUEMHHUK, TEIEBU30p, aHTeHHA, TeaedoH, CBY-neus

JlabopaTopHble 3aHATHS

6

| 3ansiTue 51. M3yuenue paboTsl TpaHChOpMaTopa

Tema 5.3 OnTuka

Conep:xaHue yueOHOIro MaTepuaJjia

1

3anarue 52. ['eomerpuyeckas onrtuka. [IpsimonuHeliHOe pacpocTpaHEHUE CBETA|
B ogHOpoAHOU cpexe. Jlyu cBera. ToueuHblii UCTOUHUK cBeTa. OTpakeHHE CBETA.
3akoHbl oOTpakeHus cBera. llocTpoeHue u300pakeHH! B TUIOCKOM 3€pKale.
[IpenomiieHue cBeta. 3aKOHbI IPEJOMIICHHS] CBETA.

3anaTue S53. AOconroTHBIM MoOKazarenb mpenomieHus. IlomHoe BHyTpeHHeEe
orpaxkeHue. IlpenenbHbIli yroja IOJIHONO BHYTPEHHETO oOTpaxkeHus. [lucnepcus
CBeTa.

3ansatue 54. Cnoxsplii coctaB Oenoro cBera. IL[Ber. CoOuparomue u
pacceuBaronye JUH3bl. ToHKas nTuH3a. DOKYCHOE PAaCCTOSHUE U ONTUYECKas CHUIIA
TOHKOM JIMH3BI.

3ansatue S55. IloctpoeHue wu300pakeHHH B COOHMpAIOIIMX M PacCEUBAIOIIMX|
nuH3ax. Popmysia TOHKOM JHMH3BL. YBEJIMYEHHUE, AaBaemoe JIMH30W. [Ipenernbr
MPUMEHUMOCTH TeoMeTpuueckoid ontuku. BomHoBas ontuka. MHTepdepeHuus
cBera. KorepeHTHbIE HCTOUHMKH.

3anaTne 56. VYcioBus HaOMIOJEHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX HMCTOYHHKOB.
Hudpakius csera. [ludpakunoHHas pemieTka. YciaoBUe HAONIOJEHHS TJIaBHBIX|
MaKCUMYMOB TpH TMaJ€HUM MOHOXPOMATHUYECKOTO CBeTa Ha JU(PPAKLUOHHYIO
peuietky. [lonspuzanus ceera

10

IIpakTuyeckue 3aHsATHSA

13

3anstue 57. OnpeneneHue ATMHBI CBETOBOM BOJHBI C TOMOLIBIO TU(PPAKIIMOHHOM
PEIIETKH.

JlaboparopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 05




7

3ansTue 58. OnpegeneHue nokazareiisi NPEJIOMIICHHS CTEKIIA

8

3aunstue 59. VccrnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX

Pazjien 6. OcHOBBI crIeHAJIbHON TEOPUH OTHOCUTEJIHLHOCTH

Tema 6.1 Conep:xanue yueOHOro MaTepuajia OK 01
OcHoBbBI TEOPHH 1 | 3ansarme 60. I'paHuubl NPUMEHUMOCTH KJACCHUUECKOM MexaHuku. Iloctynatel OK 02
OTHOCHTEJIbHOCTH CIIELIMAIBHOM TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOAYJISL CKOPOCTH CBETA OK 03
B BaKyyMme, IMPUHIMI OTHOCUTEJIBHOCTH OuHImTENHHA. (OTHOCUTEIBLHOCTD OK 04
OJHOBPEMEHHOCTH. 3amemiieHue BpEMEHN U COKpalllCHHE JINHBI. 9H€pFI/I5[ H OK 05
UMITYJIBC PETSITUBUCTCKONW dYacTUIbl. CBA3b MAacChl C SHEpPrueil U UMIYIbCOM OK 06
PENATUBUCTCKON YacTULbl. DHEPT U TOKOSI CBOOOIHOM YaCTHUIIbI OK 07
Pa3znen 7. KBanToBasi pusuka
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJjia OK 01
OnemeHThl KBaHTOBOH | 1 | 3ansitne 61. ®oronsl. @opmymna [lnanka cBs3u SHEprun POTOHA C €T0 YaCTOTOM. OK 02
ONTUKU DHeprus 1 uMnyinbe GoroHa. OTKpeITHE U HccieaoBanne GoTodrddekra. OK 04
2 | 3ansatue 62. Omeitel A.I'. CroneroBa. 3akonbl (oTtodddekra. YpaBHEHHE OK 05
Ounmreitna ans dororddekra. "KpacHas rpanuna" ¢orosddexra. [laBnenue OK 06
CBeTa.
3 | 3ansrue 63. OnbiTel [1.H. JlebeneBa. Xumudeckoe neicTBre cBeTa. TeXHUUECKUE
YCTPOICTBA U MTPAKTUYECKOE IPUMEHEHHE: (POTORIEMEHT, (POTOAATUHK, COJTHEUHA
Oatapest, CBeTOJIMO]T
Tema 7.2 Conep:xanue yueOHOro MaTepuaJjia OK 01
Crpoenue aToma 1 | 3anusarue 64. Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO - OK 02
yactull. [lmanerapnas wmoxpens aroma. Iloctynatel bopa. W3nydenue u OK 04
MorJIoIIeHNe (JOTOHOB NPU MEPEXOe aTOMa C OJTHOTO YPOBHS SHEPTUU Ha JIPYTroi. OK 05
Bunel ciektpoB. CiekTp ypOBHEH 3HEPTHH aToMa BOAOpoJa. BoiHOBEIE CBONWCTBA| OK 07
yactull. Bosnsl e bpoiins. KopnycKynsipHO-BOJIHOBOM TyalIUu3M.
2 | 3ansaTue 65. CioHTaHHOE W BBIHYKICHHOE H3MydeHue. [Judpakius 2J1eKTpoHOB B
KpucTayjax. Y CTpoHCTBO U NMPUHIMI paboThI Ja3epa. TexHuueckue yCTpoucTBa U
MPaKTUYECKOE TPUMEHEHHE: CHEeKTPaJbHBIM aHanu3 (CIEeKTPOCKOM), Jasep,
KBAHTOBBIN KOMIIBIOTEP
IIpakTHYecKHe 3aHATHA
14 | 3amsiTe 66. Habmonenye TuHEHYATOro0 CIeKTpa
Tema 7.3 AtomHOe Coaep:xxaHue yueOHOIro MaTepuaJia OK 01




SIIPO

3ansitue 67. OKCHEPUMEHTHI, JIOKA3bIBAIOIIME CIOXHOCTb CTPOCHHUS sIpa.
OtkpeiTe pamuoakTuBHOCTH. OmbITl Pesepdopma mo ompenencHuro cocTaBa
paauoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Bnusinue pagnoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

3ansaTue 68. OTkpbiTHE TpOoTOHAa W HeUTpoHa. HykiloHHas Monenb Sapal
Ieiizenbepra-MBanenko. 3apsia sapa. MaccoBoe uucnio siapa. M3otomsl. Anbda-
pacmaa. DIEKTPOHHBIH W MO3UTPOHHBINM Oera-pacnaa. ['amma-u3nydeHue. 3akoH|
pPaMoOaKTUBHOIO pacraja.

3ansTue 69. DHeprus CBsI3U HYKIOHOB B siipe. SnepHbie cuibl. JledexT macchl
anpa. Snepuble peakuuu. Jlenenue U cuHTE3 sAnep. SnepHBIE  peakTop.
TepmosinepHslii cunTes. [IpoGieMbl U IEPCIEKTUBBI SIEPHON SHEPIETUKU.

3ansitue 70. DKOJIOrMYecKHWe AacHeKThl SAEPHOM HSHEPreTUKH. DIIEMEHTAPHBIE
gactunbl. OTKpPBITHE TO3UTPOHA. MeToabl HAONIOACHHUS W PETHCTPAINH
3JIEMEHTApHBIX  4acTull. DyHIAMEHTaJbHbIE  B3aUMOACHCTBUSA. EQUMHCTBO
(bu3nvecKoil KapTHHBI MUpa

HpaRanecmle 3AHATHUSA

15

3ansitue 71. HMccnenoBanume TPEeKOB dacTHIl (IO TOTOBBEIM (hoTorpadusim).
TexHuueckue yCTpOHCTBA M NPAKTUUYECKOE IMPUMEHEHHE; J03UMETp, Kamepa
Buinibcona, siiepHbIil peakTop, aToMHas 6oM0a

OK 02
OK 04
OK 05
OK 07

Pazpen 8. DiaeMeHTEBI

ACTPOHOMHUHM U ACTPOPU3HKH

Tema 8.1
DJIEMEHTHI
aCTPOHOMHUU

U acTpoPU3UKU

Conep:xanue yueOHOro MaTepuaJjia

1

3ausaTue 72. Otamnbl pa3BUTHS acTpoHOMHH. [IpHKIagHOE M MUPOBO33PEHUECKOE
3HaueHue acTpoHOMUU. Bup 3Be3gHoro Heb6a. Co3Be3nus, SpKue 3BE3/bl, IIAHETHI,
ux Buaumoe aBwxkeHue. ConHewyHas cucrema. [lmaHeTbl 3€eMHOM TpYMIIBL
[Inanetpi-ruranTsl. Mansie Tena COJIHEUHON CUCTEMBI.

3anusatue 73. Conuue, ¢orochepa u armocdhepa. ConHeyHas aKTHBHOCTD.
Ucrounuk sueprum ConHIa W 3Be3]. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
Juarpamma  "CHeKTpalbHBIA  KJAcC - CBETUMOCTH'. 3B€31bl  TJIABHOM|
MOCJIe/I0BATEIbHOCTH.

Sauarne 74. 3aBucUMOCTh ''Macca - CBETHUMOCTH" [JI 3Be3d IJIABHOM
HOCIEA0BATEILHOCTH. Buyrtpennee CTpPOEHHE 3BE3/I. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKIACHUU U 3BONONMU COJHLA U 3B€3]l. DTalbl )KU3HU

3Be3/. Mueunslii [1yTh - Hama ["amaktuka. CipasibHasi CTPYKTypa

10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07




4 | 3anaTue 75. l'anakTuku, pacrpeneicHue 3Be3l, raza u neuid. IlomoxkeHue u
newkenne Comuna B [amaktuke. Tunbl ramaktuk. [lnockas w cdepuueckas
noacuctembl ['amaktuku. PaauoranakTuku U KBazapbl. YepHble ABIPHI B siapax
raJIaKTUK.

5 | 3anarue 76. Bcenennas. Pacimmpenne Bceenennoit. 3akon Xa006usa. Pa3Geranue

raakTuk. Teopust bonpmoro B3peiBa. PenukroBoe wu3nydyeHue. MacutabHas
cTpykrypa Becenennoil. Meraranakrtuka. HepemeHasle nmpoGyieMbl aCTPOHOMHHU

HpaRTn'{ecmle 3AHATHUSA

16 | 3ansiTue 77. M3yueHue KapThl 3BE3/IHOIO Heba 2
JlabopaTopHble 3aHATHS
9 | 3ansitue 78. HalOmioneHus HEBOOPY>KEHHBIM TIJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX MPUIOKEHUI ATl ONpeAeNieHUs] MOJ0KeHUsI HeOECHBIX 00bEKTOB 2
Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3nusi CeBepHOro MONyliapus U sIpKHe
3BE€3/1bI
CamocTosiTe/IbHAsi padoTa NP NOATOTOBKE IK3aMeHa 8
KOHCYJIbTAMA 2
IIpomeskyTouHas arrecranus B popme IK3aMeHa 8
Bcero: 174




3. YCJIOBUSI PEAJIN3AIIMU ITIPOTPAMMBI YYUEBHOM JTACIUILIAHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATePHAJIbLHO-TEXHUYECKOMY 00ecredeHHIo

Kabuner «®u3nku», OCHALICHHBIM 00OpymoBaHHeM: pabouee mecto npenogaBarens — [IK 1
mt., paboune Mmecra oOydarommuxcs (25), MPOeKTOp MyJIbTUMEIUNHBIN, CHCTEMa aKyCTHYecKas,
MHTEpPAKTHBHAA JOCKA, JOCKa MapKepHas, IeYaTHbHIC/3JCKTPOHHBIE JIEMOHCTPALMOHHBIE MOCOOus,
TaOJIMLIBI, [IJIAKAThl, y4eOHO-METOANYECKas TOKYMEHTALIUS.

Jlaboparopus «DPu3ukw», OCHaIIeHHas 00opyaoBaHueM: pabodee mecto mpemnogasarens — [1IK 1
mIT., paboune mMecra o0yuaromuxcs (25), mpoeKTop, CUCTeMa 3BYKOYCHIICHUS, HHTEPAaKTUBHAs J0CKa,
MarHuTHas J10CKa, JIOKaJbHAast CETh ¢ BBIX0JOM B MHTEpHET, KOMIUIEKT Ja00paTOpHOTO 000PYI0BaHUS
JUIsL TIPOBEICHUS LIMKIJIAa JabOpaTOpHBIX paboT mo TeMe «IJIEeKTpOMarHeTusm», Habop Tela paBHOIO
o0bema, Habop Tesl paBHON Macchl, BEChl TEXHUUECKUE C pa3HOBECAMH, TMHAMOMETPHI 1abOpaTOpHbIE,
HaOOp Ipy30B MO MEXaHUKE, IITAaTUB YHUBEPCAJIbHBIN, HAOOp MPYKUH, KOMIUIEKT JIaOOpaTOPHOIO
000pyI0BaHUS /7S IPOBEJCHUS IIUKIIA JTA00OPATOPHBIX paboT 1o Teme «OnTuKay.

3.2. Undopmanmnonnoe odecnevyenune 00ydeHust

3.2.1. OcHOBHBIE JIeKTPOHHbIE U3IAHMSL:

1.

KacesnoB, B. A. ®usuka: 10-i kimacc: yrioyOnéHHbIN ypoBeHb: yueOHUK / B. A. KacksHoB. — 11-¢
u3a., crep. — Mocksa: IlpocBemenue, 2025. — 480 c¢. — ISBN 978-5-09-122218-0. — URL.:
https://e.lanbook.com/book/497759.

Kaceanos, B. A. ®usuka: 11-it knacc: yrinyOn€énnbiii ypoenb: yuebnuk / B. A. KacesanoB. — 1l-e
u3a., crep. — Mocksa: IlpocBemenune, 2025. — 493 ¢. — ISBN 978-5-09-121752-0. — URL.:
https://e.lanbook.com/book/497777.

O®uznka: 0a30BBIA  YpPOBEHb: YYEOHUK [UISI OOpa30BaTEIbHBIX OPTaHU3AIMNA, PEATUYIOIINX
o0Opa3oBaTenbHbIe MIPOrpaMMbl cpeaHero npodeccuonansuoro oopasosanus/ H. C. Ilypsimesa, H. E.
BaxeeBckas, J[. A. Hcae, B. M. YUapyrun. — 2-¢ u3n., crep. — Mocksa: [Ipocsemenue, 2025, —
512 ¢. — ISBN 978-5-09-121349-2. — URL: https://e.lanbook.com/book/473021.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKM:

4.

O®wusuka: 10-i kmacc: 0a30BbI U yrIyOnEHHBIN ypoBHU: yueOHHK: B 2 yacTax / JI. O. ['enaeHmTeiin,
A. A. bynarosa, U. H. Kopamnees, A. B. Komknna; mox penakiueit B. A. Opiosa. — 6-e usg., crep.
— Mocksa: Ilpocsemenue, 2025. — Yacts 1. — 2025. — 304 ¢. — ISBN 978-5-09-122600-3. —
URL.: https://e.lanbook.com/book/473012.

O®wusuka: 10-i kmacc: 6a30BbI U yrIyOnEHHBIN ypoBHU: yueOHUK: B 2 yacTsax / JI. O. ['ennenmreiin,
A. A. bynarosa, U. H. Kopamnees, A. B. Komknna; mox pegakiueit B. A. Opiosa. — 6-e usg., crep.
— Mocksa: Ilpocsemenne, 2025. — Yacts 2. — 2025. — 239 ¢. — ISBN 978-5-09-122601-0. —
URL.: https://e.lanbook.com/book/473009.

O®wusuka: 11-if kaacc: 6a30BbIi U yrIyOnEHHBIN ypoBHU: yueOHUK: B 2 yacTsax / JI. O. ['ennenmreiin,
A. A. bynaroBa, 1. H. Kopuunbes, A. B. Komkuna. — 5-e uzn., crep. — Mocksa: [Ipocselenue,
2025. — Yacts 1. — 2025. — 191 c¢. — ISBN 978-5-09-119786-0. — URL:
https://e.lanbook.com/book/497768.

Ousuka: 11-if knace: 0a30BbI U yrIyOnEHHBIM ypoBHU: yueOHUK: B 2 yacTsax / JI. O. ['enneHmreiin,
A. A. bynaroBa, 1. H. Kopuunses, A. B. Komkuna. — 5-e uzn., crep. — Mocksa: [IpocBenienue,
2025. — Yactp 2. — 2025. — 206 ¢. — ISBN 978-5-09-119787-7.

®dusnka: 0a30BBI YPOBEHB: MPAKTUKYM IO PEIICHUIO 3aa4: Y4eOHOe MocoOue /it 00pa30oBaTEIbHBIX
OpraHM3aIii, peaTu3ylIuX O00pa3oBaTeNbHBIE MPOTPaMMBbI  CPEIHEro MpodeccuoHaTHLHOTO
obpazosanus/ H. C. IlypermieBa, H. E. Baxkeesckas, 1. A. Hcaes, B. M. Yapyrun. — 2-e u3z., crep.
— Mocksa: Ilpocemenune, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — URL.:
https://e.lanbook.com/book/473018.



4, KOHTpOJIB H OLICHKA pPE3yJbTAaTOB OCBOCHUSA OﬁﬂleOﬁpaZIOBaTe.]'lLHOﬁ AUCHHUIIINHBI

KouTponib ¥ oOIleHKa pAacKpBIBAIOTCS Yepe3 JAUCHUILNIMHAPHBIC pE3yJIbTaThl, YCBOCHHBIC 3HAHUSA U
MpHOOpETeHHbIE CTYJeHTaMHd YMEHWs, HalpaBJIeHHbIE Ha (opMHpoBaHWE OOMMX M TPO(ECCHOHAIBHBIX

KOMITETCHIIHIA.

Koa n Pazpen/Tema THI OLEeHOYHBIX

HAHMeEHOBaHHeE MeponpusiTuii

(¢popmupyembIX

KOMIIETEeHLH I

OK 01. Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazpenm 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2.,3.3.,3.4., 3.5.
Paznen 4. Temr1 4.1.,4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.
Pazmen 7. Temsr 7.1., 7.2.

OK 02. Pazmen 1. Temnr 1.1., 1.2, 1.3
Paznmen 2. Temwr 2.1.,2.2., 2.3. - yCTHBIH o1poc;
Paznen 3. Temwr 3.1., 3.2., 3.3, - (pOHTANBHBIAONIPOC;
?);32,[;154 Temrr 4.1., 4.2. " OUCHIA ROHTPONBHRX
Pasnen 5. Temsi 5.1., 5.2, 5.3, pador;
Paznen 6. Temsr 6.1., 6.2. - HabmozeHue 3a XonoM
Pazgen 7. Temnr 7.1., 7.2. BBIIOTHCHHA

OK 03. Pasnen 1. Temsr 1.1.,1.2, 1.3 11a00PaTOPHEIX PaboT;
Pazgen 2. Temnr 2.1., 2.2., 2.3. - OIICHKA BBHIITOJTHCHUS
Paznen 3. Temn 3.1., 3.2., 3.3, 1abopaTOPHBIX padoT;
3.4.,35. - OLICHKA IPAKTHYECKHUX
Paznen 7. Tems1 7.1., 7.2. paGoT penrenus

OK 04. Pazpgen 1. Temsr 1.1., 1.2, 1.3 KAYeCTBEHHBIX,
Pazmen 2. Temnr 2.1.,2.2., 2.3. PacUeTHBIX,
l?:e;rsnznsfi. Temsr 3.1., 3.2., 3.3., MPOhECCHOHATBHO
Pasion . Tewir 1.4 opucTuposa
Pazmen 5. Temnr 5.1.,5.2.,5.3. sana4);
Paznen 6. Temsr 6.1., 6.2. - OHCHKA TCCTOBBIX
Pasnen 7. Temsr 7.1., 7.2. 3a/1aHNH;

OK 05. Pasmen 1. Temsr 1.1., 1.2, 1.3 - HabII0feHue 3a X0I0M
Pazpmen 2. Temnr 2.1.,2.2., 2.3. BBITIOJIHCHUS
Paszmgen 3. Temn1 3.1., 3.2., 3.3, WHIUBUTYaJIbHBIX
3.4.,35. IIPOEKTOB U OLIEHKA
Paznen 4. Temsr 4.1, 4.2, BBIITOJIHEHHBIX ITPOEKTOB;
Pazgen 5. Temnr 5.1., 5.2., 5.3. -
Paznen 6. Temn! 6.1., 6.2.
Pazgen 7. Temwr 7.1., 7.2.

OK 06. Pazpgen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3., Temr1 3.1.,3.2., 3.3,
3.4.,3.5.

Paznen 4., Temr1 4.1., 4.2.
Paznen 7. Temur 7.1., 7.2.

24




OK 07.

Pazpgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2, 3.3.,
3.4.,3.5.

Paznen 4. Temr1 4.1.,4.2.
Pa3gen 6. Temsr 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.

25
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