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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 11.02.18 Cuctembl pagnocBsI3i, MOOMIBHOM CBSI3H U TEJIEPAINOBEIIAHNSA.

1.2 Tliianupyemblie pe3yJbTaThl 0CBOCHUS THUCHHUIINHBI:
B pamkax nporpaMMbl y4eOHOW TUCIUILIMHBI 00YUYalOIIUMHKCSI OCBAaUBAIOTCS YMEHUS U 3HAHUS

Kon I[Inanupyemble pe3yibTaThl 0CBOEHHUS THCIHUIIIUHBI
KOMIIeTeH
107071 Oo0ume JAucuuniimHapHble (IpeaMeTHbIe)
OK O01. B yacTHOCTH Tpy/10BOTO BOCIIUTAHUS: - copMHUpOBATH MPEACTABICHHUS O POJIH

-  TOTOBHOCTH K Tpyady, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPYI0JII00UE;
- TOTOBHOCTb K AaKTHUBHOHW JESITEIbHOCTH

TEXHOJIOTUYECKOI U COLIMAJIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHUIMHAPOBATh, IUIAHUPOBATh U
CaMOCTOSITENIHO ~ BBIIIOJIHATH  TaKyIO
NesITebHOCTb;

- UHTepeC K pa3MuHbiM  cdepam

podecCHOHAbHOM JICATSIILHOCTH.
OBnazieHre YHUBEPCATbHBIMUA YYeOHBIMHU
[MO3HABATEIbHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- caMOCTOSATENbHO (OPMYIHPOBATH U
aKTyaJMu3UpOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYMICCTBECHHBIA MPU3HAK
WU OCHOBaHHUS  JUIS CpaBHEHHS,
KJIaccu(puKauu U 0000IICHUS;

- OmpeAensaTh I[eNu  JeATENbHOCTH,
3a/laBaTh IMapaMeTpbl W KPHUTEPHUH UX
JOCTUKECHHUS;

- BBISBIIATH 3aKOHOMEPHOCTH "
MIPOTUBOPEUHS B paccMaTpUBaeMBIX
SIBJICHHSIX

- BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3yJIhTaTOB
LesIM, OLIEHWBAaTh PHUCKU TOCIEICTBUI
JeSATEIILHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TPU
PEIICHNHN KU3HESHHBIX MPOOIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:
- BJIQJICTh HaBbIKaMU yaeOHo-
HUCCIIEN0BATENHLCKON u MIPOEKTHOMN
NESATCIbHOCTH, HABBIKAMHU  pa3pelICHHS
npobiewm;

- BBISBJIATH
CBSI3U W

IMPUYUHHO-CJIICACTBCHHBIC
AKTYAJIM3UPOBATH 3aaaqy,

U
Mecte  (U3MKM WU aCTPOHOMHH B
COBPEMEHHOM HAy4yHOM KapTHHE MHpa, O
cUcTeMaTH3upyomeil pomu ¢usuku B
Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJOTHHA, O BKIAJE
POCCHHCKMX U  3apyOEKHBIX YYEHbIX-
(GU3MKOB B pa3BUTHE HAyKW; MMOHHMaHHE
bu3nyecKoil  CYIIHOCTH  HaOII0JaeMBbIX
SABIICHUA MHUKPOMHpA, MaKpoOMuUpa |
Meramupa; MOHMMaHHUE POJU aCTPOHOMHUU
B IIPAKTHYECKON JIESITETbHOCTH YEJIOBEKa U

JlabHENIIeM Hay4YHO-TEXHUYECKOM
pa3BUTHH, posid GU3UKU B (OPMHPOBAHUHU
Kpyrosopa u (GYHKIIMOHATILHOM
IPAaMOTHOCTH 4YE€JIOBEKA Ul  PELICHMS
MPaKTUYECKUX 3a/1a4;

- cpopmupoBaTh  yMEHHMS  pelaTh
pacyeTHbIe 3aJa4d C SBHO 3aJaHHOU

MOJIEJIBIO, UCTIONB3Ys (PU3UUECKHE 3aKOHBI
Y IIPUHLUIIBI, HA OCHOBE aHAJIM3a yCIOBUS
3aJaud  BbIOpaTh (PU3UYECKYIO MOJEIb,
BBIJICIUTh  (PU3MUECKUE  BEIMYUHBI U
¢dopMyIbl, HEOOXOIUMBIE Ji pELIeHus,
IIPOBOAMTH  pacdyeTbl U OLEHUBATh
pEaIbHOCTh ~ TOJYYEHHOTO0  3HAYEHHUS
buznueckoi BEJIMYHHBI; pemars
KauecTBEHHbIE  3a/ayH, BbICTpauBas
JIOTUYECKH HENPOTUBOPEUNBYIO LEMNOUYKY
pPacCyXJIeHH C OINOpPOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHe
SIBIICHUS;

- BIIAJIETH OCHOBOIOJIaratouMu
(bU3NYECKUMU MOHATUSAMHU U BEJIMYHHAMU,
XapaKTepU3yIOIUMU ¢buznueckue
MpoLECcChl (CBA3aHHBIMU C MEXaHUYECKUM
JBUKEHUEM,  B3aUMOICHCTBHEM  Tell,
MEXaHUYECKUMHU KOJIeOaHUsIMHU U BOJIHAMU;
aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM




BBIBHUTAaTh  THIIOTE3y €€  peIIcHHUS,
HAXOJUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA
CBOMX yOXJICHHUH, 3a7aBaTh MapaMeTphbl U
KPUTECPHUH PEILICHHS,;

- AQHAJIM3UPOBATH IIOJIYYCHHBIE B XOJE
pElICHUs 3a/1a4¥l Pe3YJIbTaThl, KPUTUYCCKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3MPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSAX;

- yMeTh  TEPEHOCUTh  3HAaHUSA B
ITO3HABATEIHbHYIO u MPAKTHYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

- YMETh MHTEIPUPOBATH 3HAHUS M3 Pa3HBIX
MIPEeIMETHBIX 00IacTei;

- BBIABUTATh HOBBIC HJICH, IpeiJiaraTh
OPHUTHHAIIbHBIC TIOJXO/IbI U PEIICHUS;

- CHOCOOHOCTHP HX HCIIOIb30BAaTh B
II03HABATEJILHONW U COLMAIBHOM IPAKTUKE

BEIIIECTBA,  TEIUIOBBIMH  IPOIIECCAMH;
BHGKTpI/I‘{CCKI/IM U MAar"tuTHBIM IIOJIAMH,
ANEKTPUICCKUM TOKOM,
I-)HGKTpOMaFHI/ITHBIMI/I KOJI€6aHI/I$IMI/I nu
BOJIHAMH,  ONTHYECKHMH  SIBJICHUSMU;
KBAHTOBBIMH SBJICHUAMU, CTpOCHI/IeM
aToMa u ATOMHOTO spa,
PaANMOAKTUBHOCTHIO); BIIQJICHHC
OCHOBOIIOJIATAOIIIMMHU ACTPOHOMUYECKHUMH
IIOHATUAMU, IIO3BOJJIAKOIIINMHA
XapaKTEPU30BaTh MIPOIIECCHI,
MPOUCXOMAAIINE Ha 3BE3JaX, B 3BE3JHBIX
CHUCTEMax, B MEXraJaKTHUYEeCKOW cpeje;
JIBIDKCHHE HEOECHBIX TEJ, DBOJIIOILUIO
3Be3 1 Becenennoi;

- BJIQ/ICTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U
TeOpHUsAMU ( 3aKOH BCEMUPHOTO TATOTCHUS,

I, I u Il 3akomsr HrlooTOHA, 3aKOH
COXpaHeHI/Iﬂ MGX&HHHGCKOﬁ 3Hepr1/11/1,
3aKOH COXpaHEHHUS UMIYJIbCa, HPUHLHUI
CYIIEPIIO3UIINHU cuil, [IPUHIMIT

PaBHOIIPABHOCTH HMHEPUUAIBHBIX CHCTEM
OTYEeTa; MOJICKYJISIPHO-KHHETHIECKYIO
TEOPHIO CTPOCHMS BEIISCTBA, Ta30BbIC
3aKOHBI, TICPBBI 3aKOH TEPMOJIUHAMUKH;
3aKOH COXpaHEHUs 3JICKTPUUIECKOTO
3apsiga, 3akoH Kynona, 3akon Oma st
yyacTka 1enu, 3akoH Owma IS TOJHOM

uenu, 3akoH JDxoynsa-JleHma, 3akoH
ANIEKTPOMArHUTHOM  WMHAYKUUHU,  3aKOH
COXpaHEHUs SHEPTUH, 3aKOH
MPSMOJIMHEITHOTO PacpOCTPaHEHUs CBETA,
3aKOH OTpakKeHUS CBeETa, 3aKOH

NPEJIOMJICHUSI CBETa; 3aKOH COXPaHEHHS
MaccoBOTO 4HCIIa, TTOCTyaTsl bopa, 3akoH

paanoOaKTUBHOI'O pacnaﬂa); YBEPCHHOC
HUCITIOJIB30BaHHUC 3aKOHOB n
BaKOHOMepHOCTeﬁ npu aHaJIn3¢

(bu3NYECKUX SIBICHUN U MPOIIECCOB

OK 02.

B o6nacTy IeHHOCTH Hay4YHOTO MTO3HAHUS:
- chopMHUpOBaTH MUPOBO33PEHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOU
MPaKTUKH, OCHOBAaHHOIO Ha JHaJore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr'0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

- COBEpPUICHCTBOBAHHME  SA3BIKOBOM M
YUTATEJIbCKOM KYJBTYpbl Kak CpEICTBa
B3aUMOJICHICTBUSL  MEXAY JIIOABMH U
MO3HAHUs MUPA;

- OCO3HaHHUE EeHHOoCTEN HAay4YHOU
JIEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH

- YMETb YyYUTBIBATH I'PAHULIBI IPUMEHEHUS
M3Yy4YEHHBIX duznueckux MOJEIICH:
MaTepuaiabHas ~ TOYKa,  HMHEpIMAIbHAs
CUCTEMa OTCueTa, UJIealbHbIN T'a3; MOAEIN
CTPOEHHS Ta30B, XHUAKOCTEH M TBEPIBIX
T€J, TOYEYHBIA JJIEKTPUYECKUN 3apsn,
AllepHas MOJeNb aTOMa, HYKJIOHHasd
MOJieJIb aTOMHOTO Siipa TpHU pelIeHUU
¢bu3nUeckux 3a1aq

- ymeTb (GOpMHUPOBATH COOCTBEHHYIO
MO3UIIMI0 MO OTHOIIEHHIO K (PU3UUECKOM
uH(pOpMaLKH, MOIy4aeMOl U3 Pa3IMYHBIX
VUCTOYHUKOB,  YMEHUH  HCIOJb30BaTh




MIPOEKTHYIO u HCCIIEZIOBATEIbCKYIO
JesITeIbHOCTh WHAUBUYAIBHO U B TPYIIIIE.
OBynaneHue yYHUBEPCAIBHBIMH Y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMHU:

B) paboTa ¢ uHpopMaIuei:

- BIQJAETh  HaBBIKAMH  TIOJYYEHUS
uHpOpMallUd U3 HUCTOYHUKOB Pa3HbIX
THUIOB, CAMOCTOSITEIBHO  OCYIIECTBIIATH
MOWCK, AaHaJIW3, CHUCTEMaTH3alUI0 U
MHTEPHpPETANI0 UH(OPMAIIMH Pa3IUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;
- co3daBaTh  TEKCTHl B
dopMartax Cc  yd4eTom
uHboOpMalUM U 1IEJEBOH
BbIOMpas ONTUMAJILHYIO
MPEJCTABICHUN U BU3yalIN3allny;

- OILICHUBATD JIOCTOBEPHOCTb,
JETUTUMHOCTD UHpOpMaIuH, ee
COOTBETCTBHE TIPAaBOBHIM M MOpPAJIBHO-
TUYECKHM HOPMaM;

- MCIIOJIB30BATh cpeacTsa
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHHWH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OPraHU3allMOHHBIX
3ajady ¢ coOsoneHueM  TpeOGoBaHM
OPrOHOMHUKH, TEXHUKH  O€30MacHOCTH,
THTHEHBI, PecypcocOepeKeHus, MPaBOBBIX
u ITUYECKHX HOPM, HOpM
nH()OPMAIMOHHON 0E30MaCHOCTH;

- BIIQJIeTh HaBBIKAMU DPACMO3HABAHUSA U
3aluThl MHPOpMAIK, HUHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH

pa3IMYHbIX
HAa3HAYCHU A
ayauTopuy,

(opmy

UQpOBbIE  TEXHOJOTHUH JUI  TIOMCKAa,
CTPYKTYPUPOBAHHs, HHTEPIpPETAUd U
Ipe/ACTaBICHNS Y4eOHOM W HAy4HO-
NOMyJsipHOM  mH(OpMaMu;,  pa3BUTHE
yMEHHH KPUTHUYECKOTO aHaIM3a
noJIy4aeMoil nHpopmManun

OK 03.

B obmactu  QyXOBHO-HPaBCTBEHHOTO
BOCIIUTaHUA:

- chOpPMHPOBAHHOCTh  HPABCTBEHHOTO
CO3HaHUS, STUUECKOT0 MOBEICHMS,;

- CIIOCOOHOCTH OIIEHMBATh CUTYallUIO H

NPUHUMATD OCO3HAHHBIE peleHus,
OpPUEHTHUPYSICh Ha MOpaJbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHME JIMYHOTO  BKJI3Ja B

MOCTPOCHHE YCTONYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOHUM
poaUTENAM U (WIU) APYTUM YJIEHAM CEMbH,
CO3JIaHUIO CEMBbHM Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LEHHOCTEW CEMEWHON KU3HU B
COOTBETCTBUM C TpagullUsIMU HapOAOB

- BJIaACTh OCHOBHBIMU MCTOJdaMH
HAay4YHOI'0 TI103HaHHWs, HCIIOJIb3YEMbIMHU B
(I)I/ISI/IKGZ MMPpOBOAUTL HPSAMBIC U KOCBCHHBIC

U3MEPEHUS ¢bu3nUecKux BEIINYUH,
BbIOMpas ONTUMAaJIbHBIN croco6
U3MEPEHHUST U HUCIONb3Yysl  H3BECTHBIC
METO/IbI OLICHKH ITOIPEIHOCTEN
U3MEPEHUM, MPOBOJUTH  HUCCIECAOBAHUE
3aBUCUMOCTEH (U3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM  IPSAMBIX  HU3MEPEHUH,
OOBSACHATH  MOJYYEHHbIE  PE3YJIbTaThI,

UCTONB3Yys (PU3NYECKHE TEOPUHU, 3aKOHBI U
MOHSTHSI, M JeNaTh BBIBOABI; COOJIIO/IATh
npaBuia  Oe3omacHoro  Tpyaa  IpH
MPOBEJCHUN HUCCIEIOBaHUI B paMKax

Poccun. y4eOHOTO  OJKCIepUMEHTa M y4eOHO-
Osnanenue YHUBEPCAIBHBIMU | HCCIEOBATENBCKON  JIESATEIBHOCTH €
PEryIsSTUBHBIMH JI€HCTBUAMMU: HCII0JIb30BaHNEM UG POBBIX
a) caMOOpraHu3aIus: M3MEPUTENbHBIX YCTPOMCTB u
- CaMOCTOSITEIILHO OCYIIECTBIISITh | JJAOOPATOPHOTO 000pyI0OBaHUs;




MI03HABATENbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJemMbl, CTaBUTh M  (OPMYIHPOBATH
COOCTBEHHBIE 3aJjaud B 00pa3oBaTEIbHOMN
NESITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITEIbHO  COCTABIIATh  IUIAH
pereHust MpoOJIeMBbI C YI€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHI;

- JaBaThb OLIEHKY HOBBIM CHUTYallUsM;
CIOCOOCTBOBATh dopmupoBaHUIO u
IPOSIBICHUIO  IUUPOKOW  3PYyAULMU B
pasHbBIX 00JacTAX 3HAHWW, TOCTOSHHO
NOBBIIIATh  CBOM  0Opa3oBaTeNbHBI U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIB:

UCIOJb30BAaTh MpPHUEMBI peduieKCuu JUis
OLIEHKU CHUTYyallud, BbIOOpPa BEPHOIO
pelieHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PELICHUS [0 UX CHIDKEHUIO;

B) SMOIIMOHAIBHBIN MHTCIJICKT,
npeanoiararoIuil copMUpOBaHHOCTb:

- BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIICH
CTpeMJIeHHEe K JIOCTHXKECHUIO LEeId U
ycrexy, ONTHMH3M, HWHHUIMATHBHOCTH,
yMEHHUE JAeWCTBOBATh, HCXOJS U3 CBOMX
BO3MOXKHOCTEI;

- SMIAaTHUH, BKJIIOYAIOUIEH CHOCOOHOCTh
MIOHUMAaTh  3MOLMOHAIIBHOE  COCTOSIHHE
IpYyTHUX, YUUTHIBATh ero npu
OCYILIECTBICHUH KOMMYHHKAIIHH,
CIOCOOHOCTh K COYYBCTBUIO u
COTIEPEKUBAHMUIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTh BBICTPAaWBATh OTHOIIECHHUS C
JAPYTUMH JIIOJBMH, 3a00TUTHCS, TPOSBIIAThH
MHTEPEC U pa3peniaTb KOHMIUKTHI

c(OPMHUPOBAHHOCTh  TPEICTABICHUNA O
MeTogdax MOJIYUYCHUA HAay4YHBIX
ACTPOHOMUYECKHX 3HAHHUN

OK 04.

- TOTOBHOCTb K CaMOpPAa3BUTHIO,
CaMOCTOATCIIBHOCTU U CaMOOITPCACIICHUIO,

-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENbCKOM, MIPOEKTHOMN 51
COLIMAJIbHOM JESITEIbHOCTH;

OBnanenue YHHUBEpCaTbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasI IeATEIIbHOCTb:

- NIOHMMATh u HCII0JIb30BaTh
MPEUMYIIECTBA KOMaHIHOM 51
WH/IMBUYaJIbHOU paboTHI;

- MIPUHUMATh LeIn COBMECTHOM
NESTENbHOCTH, OpraHU30BBIBATH "
KOOpAUHUPOBAaTh  JACWCTBUSA 1O  ee

JIOCTHIKEHHIO: COCTABIIATH IIJIaH JCHCTBHUH,

- OBJIaJIETh YMEHUSIMH pabOTaTh B TPYIIIIE C
BBITIOJTHCHHUEM  Pa3IMYHBIX COLMAJIbHBIX
poneli, TIUTaHMpOBaTh pPAaOOTy TPYIIIBL,
palMOHAIIBHO pacCHpeneiaTh AeATEIbHOCTh
B HECTaHJAPTHBIX CHUTYaIUsAX, aJIEKBaTHO
OLCHUBATH BKJIaJ KaXXJI0ro M3 YYaCTHHKOB
TpyOmbl B peHICHHE paccMaTpUBaeMOi
POOIIEMBI




pacrpeneniarte poild C Y4YeTOM MHEHHU
YY4aCTHUKOB  OOCYXKIaTh  pE3YNIbTaThI
COBMECTHOH paboThI;

- KOOPJWHUPOBATH U BBITIOJIHATE PaboTy B
YCIIOBHSIX PEaTbHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISITh MO3UTHBHOE
CTpaTEermuecKoe IMOBEJICHUE B Pa3IUYHBIX
CUTyallUsX, TMPOSBIATH TBOPYECTBO U
BooOpakeHue, ObITh HHUIIMATUBHBIM
Ognanenue YHHUBEPCAJTbHBIMU
PETYISATUBHBIMU JICHCTBUSIMU:

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX
JMOACW ~ TpU  aHaIM3€  PE3YJIbTAaTOB
NeSTEIbHOCTH,

- MPU3HABATh CBOE MPABO W MPABO JIPYTHX
JIFOJICH Ha OIIHUOKY;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MHP C
MO3UIIMHU JIPYTOTO YEIOBEKa;

OK 05.

B obnacTu scTeTHYeCKOro BOCITUTAHHUS:

- JCTETUYECKOE OTHOILIEHUE K MHUpY,
BKJIIOYAsi OCTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOI0 TBOPYECTBA, CIIOPTa, TPyJa
1 OOIIECTBEHHBIX OTHOLICHHUIA;

- CcIOCOOHOCTh BOCHPUHHUMAThH Pa3iIMyHbIC
BUJIbI UCKYCCTBA, TPAAHUIIMK U TBOPUECTBO
CBOETO M JPYTUX HApoAOB, OIIYIIATh
HMOIIMOHAIBHOE BO3/ICCTBHUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAUYUMOCTH IS
JMYHOCTU M OOILECTBa OTEYECTBEHHOTO U

MHPOBOT'O HCKYCCTBa, ATHUYECKUX
KyJIbTYpHBIX ~TpaJUIMA M  HApPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIP@)KEHHUIO B Pa3HBIX
BU/IaX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
Ka4ecTBa TBOPUYCCKOM JTMUYHOCTH;
OsnaneHue YHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMH JICHCTBUSIMU:

a) ob1eHue:

- OCYIIECTBJIATh KOMMYHHUKAIIUH BO BCEX
cdepax KHU3HH;

- pacno3HaBaTh HeBepOaJbHBIC CPEICTBA
o0IIeHNS, TIOHMMATh 3HAYCHHE
COI[MAJbHBIX ~ 3HAKOB,  pacllO3HaBaTh
NPEANOCHUIKN KOH(DIMKTHBIX CHUTYallMid |
CMSATYATh KOH(DIUKTHI,

- Pa3BEpPHYTO U JIOTUYHO H3JIaraTh CBOIO
TOYKY  3peHHs C  HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

- chopmupoBaTh YMEHHUS pacro3HaBaTh

¢usznueckue sBiIeHUs (mpouecchl) U
OOBSICHATh HMX HA OCHOBE W3YYEHHBIX
3aKOHOB: paBHOMEpHOE "
PaBHOYCKOPEHHOE IpSAMOJIMHEHHOe
JIBIJKEHHE, CBOOOJHOE IIajeHuEe Tel,
JBIDKEHHE 110 OKPY)KHOCTH, HHepLus,
B3aUMOJICHICTBHE  TeJl, KoJiebaTelbHOe
JIBIDKEHUE, pe30HaHC, BOJIHOBOE
nBuxkeHue;  audgysus,  OpoyHOBCKOE
JBIDKEHUE, CTPOCHHME  KHMIKOCTeH U
TBEPJBIX TEJ, U3MEHEHHE 00BeMa Tel MpH
HarpeBaHuu  (OXJAXAECHUHU), TEIIOBOE
paBHOBECHE, WCIApeHue, KOHJSHCAIus,
IUIaBJICHUE, KpHUCTAIU3alus, KUIICHUE,

BJIQKHOCTh BO3/lyXa, CBSI3b KMHETHYECKOM
SHEPTUM TEIUIOBOTO JBUMIKEHUS MOJIEKYJ C
abCONIOTHON TeMIMepaTypoil, MOBBIIICHUE
JIaBJIEHUs Ta3a TIPH €ro HarpeBaHuu B
3aKpBITOM  COCYIE, CBSI3b MEXIY
napameTpamMmu COCTOSTHUS rasa B
M30IIPOLECCAX; 3JIEKTPU3ALNS Ted,
B3aUMOJICHCTBUE  3apsoB, HarpeBaHHUe
MPOBOJIHUKA C TOKOM, B3aUMOJIEUCTBHE
MarHuTOB, AJICKTPOMArHWUTHAS WHIYKIIHS
JIeMCTBHE MAarHUTHOTO TOJI Ha MMPOBOIHUK
C TOKOM H®  JIBIDKYIIMHCS  3apsf,
AIIEKTPOMArHUTHBIE KOJEOaHUsS U BOJHBI,
NPSIMOJIMHEIHOE paclpoCTpaHeHHE CBETa,
OTpa’KEHUe, MpeoMJIIEHUE,
uHTepdepeHIus, T pakIus u
MoJIsIpU3alusl CBETa, JIUCIEPCUsl CBETa;




dotoanekrpuueckuii  3P(PEeKT, CBETOBOE
JaBJICHUC, BO3HHMKHOBCHHC JINHENYaTOro
CIIEKTpa aToMa BOJOPOJia, €CTECTBEHHAs M
HCKYCCTBCHHAA PpaIUOAKTHBHOCTb

OK 06.

- OCO3HaHUE O0YYAIOUIMMHCS POCCHICKOMN
IPaXXIaHCKOU UACHTUYHOCTH;

- LIEJICHAIIPABJIICHHOE pa3BUTHE
BHYTPEHHEH MO3ULUH JIUYHOCTH HAa OCHOBE

JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEMH
HapoJ0B Poccuiickoi ®denepanuu,
HUCTOPUYECKUX H HallMOHAJILHO-
KYJIbTYPHBIX Tpaauiui, ¢GopMHUpOBaHUE
CHCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIUOHHOTO MHPOBO33pPEHUS,
MPaBOCO3HAHMSI, 9KOJIOTHYECKOMN

KYJIBTYpBI, CIIOCOOHOCTH CTaBHUThH IIETH U
CTPOUTH KU3HECHHBIC TUIAHbI;

B "actu rpakaaHcKOro BOCIUTAHUS:

- OCO3HAaHUE CBOUMX KOHCTUTYIIMOHHBIX
npaB U 00SI3aHHOCTEH, YBaKEHUE 3aKOHA U
MIPaBOIIOPSI/IKA;

- HPUHSTHE
HAIMOHAIBHBIX,
T'YMaHHCTHYECKUX
LIEHHOCTEH;

- TOTOBHOCTH NPOTHUBOCTOSITH HICOJOTUU
IKCTPEMHU3Ma, HalMOHAIIU3Ma,
KkceHo(doouwu, JTVCKPUMUHAIIAN o
COLMAJIBHBIM, PEJIMTHO3HBIM, PAaCOBBIM,
HaIMOHAJLHBIM TIPU3HAKAM;

- TOTOBHOCTh  BECTM  COBMECTHYIO
JeSTeTbHOCTh B MHTEPECaX TI'PaKJaHCKOTO
o01ecTBa, y4acTBOBATh B
caMOYIIpaBJIeHUH B 0011e00pa3oBaTeIbHOM
OpraHu3alii W JIETCKO-IOHOIIECKUX

TPaJULIMOHHBIX
00II[EUYETI0OBEYECKUX
U JAEMOKPATHYECKHUX

OpraHu3anusx;
- YMEHHE B3aUMO/ICVICTBOBATh c
COLIMAJIbHBIMU UHCTUTYTaMHU B
COOTBETCTBUM C HUX (QYHKIUSIMH H
Ha3HA4YCHHEM;

- TOTOBHOCTb K TyMaHUTapHOM U
BOJIOHTEPCKOU EATEIbHOCTH;

MaTPUOTHYECKOTO BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTH POCCUICKOMN
IPaKIaHCKOU NJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXKECHUSA K CBOEMY HAPOAY,
YyBCTBa OTBETCTBEHHOCTH Iiepen Poaunoi,
TOpAOCTH 3a CBOM Kpail, cBorwo Poauny,
CBOM S3bIK M KYJbTypy, IpOLIIOE U
HACTOsIIEE MHOTOHALIMOHAJIBLHOTO HApoaa

- chopMupoBaTh yYMEHHS TMPUMEHSTH
MOJyYCHHBIC 3HaHUS M OOBSICHCHHS
YCJIOBHI MIPOTEKAHUS buznuecKux

ABJICHUH B TPUPOAE M JUIsl IPUHATHUS
[IPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KM3HM U1 oOecriedeHus: 0e3011acCHOCTH
npu oOpaiieHun ¢ ObITOBBIMU MpHOOpamMu

u TEXHUYECKUMU yCTpOMCTBAMU,
COXpaHEHHsI 370pOBbS M  COOJIIOJCHHS
HOPM  DKOJIOTMYECKOTO  TOBEICHUS B
OKpYXKaroleun cpene; IMOHUMAaHUE

HE00XO0IMMOCTH IPUMEHEHUS JOCTHKEHHUH
(U3HUKHN U TEXHOJIOTUH JJIs1 PALlMOHAIIBHOTO
IIPUPOJOINIOIB30BAHNS




Poccun;

- IICHHOCTHOE OTHOIIICHHE K
rOCyJapCTBEHHBIM CHMBOJIaM,
HUCTOPUYCCKOMY M MIPUPOJTHOMY HACIICIIHUIO,
NaMSITHUKAM, TPaJIUIUsAM HapooB Poccun,
JOCTIOKEHUSIM Poccur B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUSAX U TPYIIC;

- ujeiiHas YOEXIEHHOCTb, TOTOBHOCTHh K
ciykenuro  u 3amute  OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

OCBOEHHBIE o0y4aromuMucs
MEXITIPEIMETHbBIC TOHSITHS u
YHHUBEpCcaJbHbIC yueOHble  JelcTBUS
(perynaTuBHBIE, MO3HaBaTEJbHbIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTh HX HCIIOJNIB30BaHUS B
MO3HABATEJIbHOW U COLUAIBLHON MpaKTHKE,
T'OTOBHOCTB K CaMOCTOSATCIBHOMY
TUIAHUPOBAHHIO u OCYIIECTBIICHHIO
y4eOHOM  JEATeNbHOCTH, OpTaHU3aluH
y4eOHOro COTPY/AHHUYECTBA c
nearornuyecKuMu pabOTHHKAMU u
CBCpCTHUKAMHU, K Y4YaCTUIO B IMOCTPOCHUH
VHTUBHTyJIEHON 00pa3oBaTeNbHON
TPaeKTOPHUHU;

- OBJAJEHHE  HaBBIKAMH  y4eOHO-
HCCIIEA0BATENBCKOM, IIPOEKTHOMN 51
COIMAJIBHON IEATEIbHOCTU

OK 07.

B o6nactu 5K010ru4eckoro BOCHUTAHHUA:

- c(opMHpPOBAaHHOCTb  3KOJIOTUYECKOM
KYJBTYpBI, IIOHMMAaHHE BIIUSTHUS
COLIMAIBHO-D)KOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE TPUPOAHOM M  COLMAIBHOMU
Cpelbl, 0OCO3HaHHE IT100aIbHOrO XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

- IUIAHMPOBAaHUE U  OCYILECTBICHUE
NENCTBAN B OKPYXAIOLIEH Cpesie Ha OCHOBE
3HaHHA 1eJed yCTOMYMBOIO  Pa3BUTHS
YeJl0BEYECTBA;  AKTUBHOE  HENPHSITHE
NENCTBUH, MIPUHOCAILHAX Bpenl
OKpY>Karollen cpee;
- yYMEHHE
HeOJ1aronpusTHbIC JKOJIOTUYECKHE
IIOCJIEICTBUI IIpeIITPUHUMAEMBbIX
JNENUCTBUMN, TPEAOTBPALIATh UX;

- paclIMpeHHE OIbITa  JESITEIBHOCTH
JKOJIOTUYECKOM  HANpaBIEHHOCTH  HA
OCHOBE 3HaHUil 1o QU3MKe

IMPOTHO3UPOBATH

- chopMupoBaTh yMEHHS TMPUMEHSTH
MOJIyUEHHBbIE 3HAHUS /s OOBACHEHUs
yCIIOBUI IIPOTEKAHUS bu3nyecKkux

SBIICHWA B TIPUPOAE M JUIS TPUHATHS
NPAaKTUYECKUX PELICHUH B MOBCEAHEBHOI
KU3HU JUIsl oOecnedyeHuss Oe30macHOCTH
npu oOpaleH!H ¢ ObITOBBIMU MpHOOpamMu

u TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHMsI 3J0pOBbSI U  COOJIIOJIEHUS
HOPM  JKOJIOTMYECKOTO TOBEIACHUS B
OKpYXKaroleun cpene; MMOHUMAaHUE

HCO6XOI[I/IMOCTI/I MMPUMCHCHUA JOCTHKEHUHN
(1)I/ISI/IKI/I N TCXHOJIOTHUHU IJId PallUOHAJIIBHOTO
MMpUPOAOII0JIb30BAHUA




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM JUCIATIJIMHBI

2.1. O0beM 00meo0pasoBaTeIbHON y4eOHON AMCHMIIIMHBI M BUABI Y4eOHOH padoThl

. O0bém B
Bua yueOHoii padoThI
yacax

O6beM yueOHOM THCUMILTHHBI 174

B TOM YHCIIE:

TEOpETHYECKOe 00yUeHne 106
NPaKTUYCCKHUE 3aHATHSI, B T.4. KOHTPOJIbHBIC paOOTHI 32
nabopaTopHbIe pPabOTHI 18

U3 HUX IPOMEXYTOYHas aTTecTaus B popMe 3K3aMeHa 18




2.2 TemaTn4yecKMil IJIAH U COJEePKAHNE TUCUUIIMHBI

HaumenoBanue
pa3esioB U TeM

Copaepxxanue yueOHOIro MaTepnasa, 1adopaTopHble M NPAKTHYECKHE
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.

3austue 15. M3omporeccsl B HA€aTbHOM Ta3e € IMOCTOSHHBIM KOJIHYECTBOM
BelecTBa. ['paduueckoe MpeacTaBiICHUE H3OMPOIECCOB: H30TEpMa, H30X0Da,
n3obapa. TexHudeckue yCTpOICTBAa M MPAKTUYECKOE MPUMEHEHHE: TePMOMETD,
6apomeTp

IIpakTHYecKHe 3aHATHSA

6

3anaTue 16. 3mepeHune maccsl Bo3gyxa KilaccHOM KomHare. MccrnenoBanue
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 JlelbHas
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 TepmoauHamuku. HeoOpaTuMoCTh ITpOLIECcCOB B IPUPOAE.
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. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. Tpe6oBaHuA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecrevYeHn 0

Kabuner «®u3uku», OCHAIICHHBIM o0OpyJaoBaHUEM: pabodee mecto mpemnogaBarens — [1K 1

mrt., paboune mecra oOyuarommxcsi (25), MPOeKTOp MYJIbTHUMEAMWHBINA, CHCTEMa aKyCTHYecKas,
UHTEpaKTHBHAsA JOCKA, JOCKA MapKepHas, IeYaTHbIE/3JEKTPOHHbIE JEMOHCTPALIMOHHBIE HOCOOus,
TaOHIIBI, IJIAKaThI, y4eOHO-METOJMYECKas IOKyMEHTAIIHS.

JlaGopaTtopust «du3uku», OCHaICHHas: 000pynoBaHHeM: pabouee Mecto npenoaaatens — [1K 1

mIT., paboune mMecra oOydaromuxcst (25), mMpoeKTop, CUCTeMa 3BYKOYCHIICHUSI, HHTEPAKTUBHAS JIOCKA,
MarHuTHasl 10CKa, JIOKaJIbHAsl CETh C BBIXOJ0M B VIHTEpHET, KOMIUIEKT 1abopaTopHOro 000pyIOBaHUS
JUIS TIPOBEACHUS IMKJIA JTa0OpaTOpHBIX PabOT MO TeMe «IJIEKTPOMAarHeTu3M», Habop TeJl PaBHOTO
o0bema, Habop TeJ paBHOM MAacChl, BECHl TEXHUYECKUE C Pa3HOBECAMH, JMHAMOMETPHI JIAOOpaTOpHBIE,
Ha0Op Tpy30B MO0 MEXaHUKE, LITATUB YHUBEPCAJIbHBIA, HA0Op NPYKWH, KOMIUIEKT J1aOOpaTOPHOTO
000pyI0BaHUS /71l IPOBEJICHUS LIUKIIA J1Ja0OPaTOPHBIX paboT 1o Teme «OnTukay.

3.2. UndopmannonHoe odecriedeHue 00ydeHust

3.2.1. OcHOBHBbIE JIEKTPOHHbIE U3IAHMSL:

1.

KacesrHoB, B. A. ®usuka: 10-i kinacce: yrryOJ€HHBIN ypoBeHb: yueOHuk / B. A. KachsiHoB. —
11-e u3x., crep. — Mocksa: Ilpocsemenne, 2025. — 480 ¢. — ISBN 978-5-09-122218-0. —
URL.: https://e.lanbook.com/book/497759.

Kaceanos, B. A. ®usuka: 11-if knace: yrinyOonénublii ypoBeHb: yueOHuk / B. A. KacbsHoB. —
11-e u3n., crep. — Mocksa: [IpocBemenue, 2025. — 493 c. — ISBN 978-5-09-121752-0. —
URL.: https://e.lanbook.com/book/497777.

®uznka: 0a30BBIH ypOBEHB: YUEOHHWK JUIsI 00pa30BATEIbHBIX OpPTaHHW3aIUi, peaTn3yHOIINX
o0Opa3oBaTenbHbIe IPOrpaMMbl cpeHero npodeccuonansHoro oopasosanus/ H. C. [lypeiiesa,
H. E. Baxeesckas, /1. A. Hcaes, B. M. Hapyrun. — 2-¢ u3sg., crep. — Mocksa: IIpocBeienue,
2025. — 512 ¢. — ISBN 978-5-09-121349-2. — URL_: https://e.lanbook.com/book/473021.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKM:

4.

Ouszuka: 10-i kmacc: 0a30BbId M yriayOnE€HHBIN ypoBHHU: yueOHHMK: B 2 yactax / JI. D.
I'ennenmreiin, A. A. bynarosa, 1. H. Kopuunwes, A. B. Komkuna; mon penakmueit B. A.
OpnoBa. — 6-e u3z., crep. — Mocksa: [Ipocsemenue, 2025. — Yacts 1. — 2025. — 304 c.
— ISBN 978-5-09-122600-3. — URL.: https://e.lanbook.com/book/473012.

Ouszuka: 10-i kmacc: 6a30BbId M yriayOn€HHBINM ypoBHU: y4eOHuk: B 2 wactsax / JI. D.
I'ennenmrein, A. A. bynarosa, 1. H. Kopuunwes, A. B. Komkuna; mon penakmueit B. A.
OpnoBa. — 6-e u3n., crep. — Mocksa: [Ipocsemenue, 2025. — Yacts 2. — 2025. — 239 c.
— ISBN 978-5-09-122601-0. — URL.: https://e.lanbook.com/book/473009.

Ouszuka: 11-it kmacc: 6a30BbId M yriayOn€HHBINM ypoBHU: y4eOHuk: B 2 wyacTsax / JI D.
I'ennenmrein, A. A. bymaroBa, M. H. Kopuunses, A. B. Komkuna. — 5-e u3z., crep. —
Mocksa: [Ipocsemenue, 2025. — Yactp 1. — 2025. — 191 c¢. — ISBN 978-5-09-119786-0. —
URL.: https://e.lanbook.com/book/497768.

Ouszuka: 11-it kmacc: 6a30BbId W yrayOn€HHBIH ypoBHHU: yueOHHMK: B 2 yactsax / JI. D.
I'enpenmreiin, A. A. bynaroa, . H. Kopuunses, A. B. Komkuna. — 5-e usz., crep. —
Mockasa: ITpocsemenne, 2025. — Yactp 2. — 2025. — 206 ¢. — ISBN 978-5-09-119787-7.
®usnka: 0a30BBI ypOBEHBb: MPAKTHKYM II0 PENICHHWIO 3ajad: ydeOHOe IocoOHue s
0o0pa3oBaTeNbHBIX OpraHu3allii, pealu3yIoIMX 00pa3oBaTeIbHBIE MPOrPAMMBI CPETHETO
npodeccuonanbHoro oopazosanusi/ H. C. IlypeimeBa, H. E. Baxxeesckas, JI. A. Vcaes, B. M.
Yapyrun. — 2-e u3f., crep. — Mocksa: I[Ipocsemienne, 2025. — 236 c. — ISBN 978-5-09-
121350-8. — URL.: https://e.lanbook.com/book/473018.



4, KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJILHOM
TACIATLTAHBI
KOHTpOHB M OLCHKa PACKPBIBAIOTCA 4YCPE3 NUCHUIIIIMHAPHBIC PE3YJIbTaThl, YCBOCHHBIC 3HAHUA U

NpUOOpEeTEeHHbIE CTYACHTAMHU YMEHHS, HampaBieHHble Ha (QOpMUpOBaHUE OOIMUX U
po(heCcCHOHATLHBIX KOMITICTCHIIUH.

Koa n HaumeHoBaHue Pazgen/Tema THN OLIeHOYHBIX
¢popMupyembIx MeponpUusTHI
KOMIIeTeHIu i

OK 01. Pazmen 1. Temnr 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. Temn1 4.1., 4.2.

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Temn1 6.1., 6.2.

Pasnen 7. Temnr 7.1., 7.2.

OK 02. Pazpen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temsr 2.1.,2.2., 2.3. - yCTHBIH O1poc;
Paszgen 3. Temsr 3.1., 3.2., 3.3., 3.4., 3.5. - (poHTANBHBIHONPOC;

Pasnen 4. Temnr 4.1., 4.2.

Pasgen 5. Tems1 5.1., 5.2., 5.3, " OUCHKA KOHTPOIbHRIX

Paznen 6. Temsr 6.1., 6.2. pador;
Pasnen 7. Temsr 7.1., 7.2. - Habosienue 3a X01oM
OK 03. Pasnen 1. Temsr 1.1.,1.2, 1.3 BBITOTHCHIA
Paspen 2. Temsr 2.1.,2.2., 2.3. 1mabopaTopHBIX PaboT;
Paznen 3. Temnr 3.1., 3.2., 3.3, 3.4, 3.5. - OLICHKA BBINOJHECHUSA
Paznen 7. Temst 7.1., 7.2. 1abopaTopHbIX PadoT;
OK 04. Pa3aen 1. Tembl 1.1., 1.2, 1.3 - OLIEHKa IIPaKTHYECKUX
Paznen 2. Temsr 2.1.,2.2., 2.3. pabot pemenus
Paszgen 3. Temsr 3.1., 3.2., 3.3., 3.4., 3.5. KAYECTBEHHBIX,
IIZasz[en 451 ¥CMH ésl}, 4513 <5 PACUETHBIX,
asnmen 5. Temur 5.1.,5.2., 5.3.
Paznmen 6. Temu1 6.1., 6.2. npogeceHonabHO
Pasgen 7. Temsi 7.1., 7.2. OPHEHTHPOBAHHBIX
OK 05. Paszen 1. Tewst 1.1, 1.2, 1.3 sanad);
Pazpmen 2. Tems1 2.1.,2.2.,2.3. - OICHKa TCCTOBBIX
Pasnen 3. Temsr 3.1.,3.2.,3.3., 3.4, 3.5. 3aJaHHH;
Pasnen 4. Temer 4.1., 4.2. - HaOJIO[EHHE 3a XOI0M
Paznmen 5. Temnr 5.1.,5.2.,5.3. BBIIIOJIHEHUSA
Pazgen 6. Temn1 6.1., 6.2. WHIUBUIYaIbHBIX
Paznen 7. Tembl 71, 7.2. MPOEKTOB U OLICHKA
OK 06. Paznen 1. Temsr 1.1., 1.2, 1.3 BBIIIOTHCHHBIX TIPOCKTOB;
Pazpen 2. Temnr 2.1.,2.2., 2.3. - 3K3aMeH

Pasnen 3., Temnr 3.1.,3.2., 3.3, 3.4., 3.5.
Paznen 4., Temr1 4.1., 4.2.
Paznen 7. Temnr 7.1., 7.2.

OK 07. Pasmen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temsr 2.1.,2.2., 2.3.

Pasnmen 3. Temnr 3.1.,3.2., 3.3, 3.4., 3.5.
Paznen 4. Temr1 4.1., 4.2.

Pasgen 6. Temr1 6.1., 6.2.




| Pasnen 7. Temsi 7.1.,7.2.
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