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1. O0mas xapakTepucTHKa padoueil mporpaMMsbl  0011€00pa3oBaTEILHOM
AUCHMILIUHBI «PU3HKa»

1.1 MecTo AuCHHUILIMHBI B CTPYKTYype oO6pa3oBarebHo nporpammsl CIIO:
OOmeobpa3oBarenbHas auciuiuinHa «DPusnka» sABIsETCA  00S3aTENBHOW  YaCThIO

0011e00pa30BaTeIbHOTO IUKJIAa 00pa3oBaTeNbHON nporpammsl B cootBercTBUU ¢ ®I'OC CIIO

no cneruanbHocTH: 38.02.01 DkOHOMHUKA M OyXTaNTepCKUH ydeT (110 OTPaCIIsAM)

1.2. Henu 1 miiaHupyeMble Pe3yJabTaThl 0CBOCHHS TUCIUTLIHHBI:
1.2.1. Heau AMCUMIIMHBI:
ConeprkaHue mporpaMMbl 001e00pa3oBaTeIbHON AUCIUILTHHBI DHU3KKa HANPaBJICHO HA

JTOCTHKEHHUE CIEAYIOUINX LEIei:

® (hopMHpOBaHHE Yy 00YYAIONINXCS YBEPEHHOCTH B IIEHHOCTH 00Pa30BaHMsI, 3HAYUMOCTH
GU3MYECKUX  3HAHWKA IS COBPEMEHHOTO  KBATH(PHUIIMPOBAHHOTO CIHEIHAINACTA  IPU

OCYIIIECTBIICHUH €T0 Mpo(eccrnoHalbHOMN 1eTeIbHOCTH;

® (hopMHPOBaHHE ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® OBJAJCHUEC CNCHUPUUSCKON CUCTEMON (U3MUYECKHX IOHATHUH, TEPMHHOJOTHCH M
CHMBOJIUKOM;

® (OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJIAJICHUE OCHOBHBIMH METOJAMU HAYYHOI'O IO3HAHMS IPUPOJBI, UCIOJIb3YEMBIMU B

(1)I/ISI/IKC (Ha6J’IIOI[eHI/Ie, OITMCaHHCE, HU3MCPCHHUC, BBIABHXXCHHEC THUIIOTE3, MMPOBCACHUC

AKCIIEPUMEHTA);

® OBJIaJIcHHE YMEHUSIMU 00palaThiBaTh JaHHbIE SKCIIEPUMEHTA, OOBSICHITH [10Ty4EHHbIE
pe3ysbTaThl, yCTAaHABIMBATh 3aBUCUMOCTH MEX1y (PU3HMUECKUMH BETUYMHAMM B HAOIIOAaeMOM
SIBJICHUH, JI€1aTh BBIBOJIBI,

® (hopMUpOBaHHME YMEHHUS peliaTh (PU3MUECKre 3aJaul pa3HbIX YPOBHEH CIIOKHOCTH;

® Dpa3BUTHE II03HABATENbHBIX HHTEPECOB, HWHTEIJIEKTYallbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETEeHUsl 3HAHUN C MCIOIb30BAaHUEM Pa3IMYHBIX HCTOUYHUKOB
UHPOpPMALIUM M COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOIMH; yMEHHH (opMyIHpoBaTh H
00OCHOBBIBaTh COOCTBEHHYIO IMO3UIMIO MO OTHOLIEHHIO K (usnyeckoit uHPOpMaum,

nonyqaeMoi/’I U3 pa3HbIX HCTOYHHNKOB,

® BOCMHTAHHE YYBCTBA TOPJIOCTH 32 POCCUUCKYIO (PU3UUYECKYIO HAYKY.

1.2.2. [lnannpyemblie pe3yJbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
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coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oo6mme xomnerenuu (nanee — OK) u npodeccuonansupie komnereHmu (nanee — [1K)
®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMM, METANPEAMETHBIMU U TNPEAMETHBIMU
pe3ynbTaTaMu o0yueHus 6a30BOrO YPOBHSI (mamee — I1P0O)

®I'OC COO npencraBieHbl B TaOJIUIIE:



Koa
M HanMeHOBaHHe
popMupyembIx
KOMIIeTeHIN i

HJIaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUSA NIPOrpaMMbl IO JUCIHUIIJINHE

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI penIeHHs 3a/1a4
npodeCCUOHATBLHON
JeSITEIIBHOCTH
MPUMEHUTEIIBHO

K Pa3InYHBIM
KOHTEKCTaM

JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTPakKaTh B YacTH
TPYOBOI'O BOCIIUTAHHUS:
- TOTOBHOCTb K TPYy1y, OCO3HAHUE LIEHHOCTU MacTepCTBa,

Tpyznoooue;

- TOTOBHOCTh K aKTUBHOU JIeSITeILHOCTH
TEXHOJIOTHYCCKOM

n COLIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHHUIMUPOBATh,  I[UIAHUPOBAaTH M CaMOCTOSITEJIbHO

BBITIOJIHATH TAKyIO JAEATCIbHOCTD;
- WHTEpeC K pa3nuyHbiM chepam mpodecCHOHATBLHON
JIeSTEIbHOCTH,

-  TOTOBHOCTH M  CHOCOOHOCTH K  00Opa3oBaHHIO
U CaMOOOPA30BaHMIO HA MPOTSHKCHUU BCEH KU3HM,
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OgnaneHue YHUBEPCATbHBIMU yueOHBIMU
IIO3HABATCIIbHBIMHU I[eI\/'ICTBI/IHMI/I:

a) 0a30BbIE JIOTUUECKUE JICHCTBHS:

CaMOCTOATENILHO (OPMYJIMPOBATh M aKTyaJH3UPOBAThH

npobiemMy, paccMmarpuBath ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WJIA OCHOBAHHUS
JUIsE  cpaBHEHHs, Kiaccuukamuu ©  0000IIeHUs;
OTIPEICIIATE TSN JACSITeILHOCTH, 3a7aBaTh IMapaMeTphbl U
KpUTEpUU

WX  JIOCTIDKCHHUS,  BBIABJIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B pPacCMaTPUBAEMBIX SIBICHUSIX
6) 0a30BBIE HCCIIEIOBATEIILCKUE IEHCTBUA:

I[IP6 1. CdopmMupoBaHHOCTh MNPEACTABICHUNA O POJIH
1 MecTe (PM3UKU M aCTPOHOMHMH B COBPEMEHHOW HAy4HOM
KapTHHE MHpa, O CHUCTeMooOpasyrouieil poiau (QU3UKH
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTHH, O BKIaJAE€ POCCUUCKHX U 3apyOeKHBIX
YUEHBIX-(QDU3UKOB B  pa3BUTHEC HAyKHW; IMOHUMAHHE
(buzndeckoi CYILLIHOCTHU HaO0II0JaeMBIX SIBIICHUH

MUKPOMHpa, MakKpOMHpa U MEraMMpa; INOHMMaHHUE POJIU
aCTPOHOMHUU

B IIPAKTUYECKON JNEATEIBHOCTH YEJIOBEKA U JAJbHEUIIEM
HAy4YHO-TEXHUYECKOM pa3BUTHH, ponu bu3uku
B (opMupoBaHMHM Kpyro3opa #  (QYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKAa Ul PELIEHUS INPAKTUYECKUX
3a/1ay4;

IIP6 2. CdopMHpPOBAaHHOCTh YMEHHI pacrno3HaBaTh
¢usnueckue  sABIAEHHS  (IIPOLECCBI) U OOBSICHATH
UX Ha OCHOBE W3YyYEHHBIX 3aKOHOB, DPAaBHOMEPHOE
U  PAaBHOYCKOPEHHOE  MNPAMOJMHEHHOE  JIBU)KCHHE,
CBOOOJHOE TaJeHHE Tell, JBHXKEHHE IO OKPYKHOCTH,
WHEpLUMs,  B3aUMOJEWCTBUE  Tel,  KoyebaTeabHOoe
JIBIDKEHUE, PE30HAHC, BOJHOBOE IBIKeHHE; aupdysus,
OpOYHOBCKOE JIBJKEHUE, CTPOCHHE KUAKOCTENH U TBEPIbIX
TeJ, W3MEHEHHe o0beMa Tel TpU  HarpeBaHUH
(oxymaxkaeHuu), TEMJIOBOE paBHOBECHE, HCIIApPEHHUE,
KOHJIEHCAllUs, IUIABJIEHHE, KPHUCTAUIN3alMs, KUIIEHHE,
BJIAXHOCTh BO3/1YyXa, CBSI3b CpEIHEH KHHETHYECKOU
SHEPrUM TEIJIOBOTO JBM)KEHUS MOJIEKYN C aOCOJIOTHOM




- BIQJCTh HaBbIKAaMH Y4COHO-HCCIICIOBATEIBLCKON U
MPOSKTHON  JEATENIbHOCTH, HAaBBIKAMH  pa3pelieHus
npo0Jem;

- BBIIBIATH  NPUYMHHO-CIICACTBEHHBIC  CBSI3U U
aKTyaJIM3MpOBaTh 3ajJady, BBIJIBHraTh THIIOTE3y €€
pellleHus], HaXOIUTh AapryMEHTHI JJsi JOKa3aTelIbCTBA
CBOMX YTBEPXKJCHUMU, 3a7aBaTh [MapaMEeTPbl U KPUTCPUHU
pelICHHUS;

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJE PEIICHUS 3aJadd
pe3yNIbTaThl, KPUTHYECKU OICHUBATh MX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHUS B II03HABATCIBHYIO U
NPaKTUYCCKYIO YaCTH KU3HEACATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJCH, TMpeJiaraTh OPUTHHAILHBIC
MOJIXOJIBI U PELICHUS;

- MPOSIBIIATE  CIIOCOOHOCTh WX HWCIOJB30BaHUS B
MO3HABATENLHOMN U COIMAIbHOM MPaKTUKE

TEMIIEPATypOi, TOBBIINICHUE [aBJICHUS Ta3a TP €ro
HarpeBaHuu

B 3aKpBITOM COCyHIE€, CBSI3b MEXKIYy IlapaMeTpamu
COCTOSIHMSI Ta3a B H30MPOLIECCax; JJIEKTpU3ALMs Ted,
B3aUMOJICHICTBHE 3apsl0B, HArpeBaHHE IPOBOJHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIIHS, ACWCTBUE MArHUTHOTO IOJISE HAa MPOBOJHUK C
TOKOM

U JBWKYIIUICS 3apsiji, SJIEKTPOMArHUTHBIC KOJICOaHMsI
¥ BOJIHBL, MpPSIMOJIMHEHHOE pPACIpPOCTpAaHEHHUE CBETa,
OTpaKEHHE, TPEIOMIICHUE, UHTepPEepeHIHs, AUDPAKIIHSI
U MOJISIPU3ALIUS CBeTa, JICTICPCHS CBETA;
(dboTtosnekTpuuecknii  3G(dEKT, CBETOBOE  JIaBIICHHUE,
BO3HHKHOBEHHUE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOa,
€CTECTBEHHAS U MCKYCCTBCHHAs PaJiOAKTUBHOCTH;

[1P6 3. BrageHue OCHOBOIOJIATAIOUIMMHU (PH3HUECKUMH
NOHSATUSAMM M BEIMYMHAMH,  XapaKTePHU3YIOIIUMU
¢usndeckne mporecchl (CBI3aHHBIMH C MEXaHHYECKHM

JABHKCHHUEM, BSaHMOHCﬁCTBHeM TCJI, MCXaHUYCCKUMH
KOJICOaHUIMU u BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA nponeccamMu;,

JJIEKTPUYECKAUM M MArHUTHBIM NOJIIMM, JJIEKTPUYECKUM
TOKOM, 3JI€KTPOMAarHUTHBIMU KOJICOAHUSIMH M BOJIHAMU;
ONTUYECKUMHU  SBJICHUSMH; KBAaHTOBBIMHU SIBJIICHUSIMH,
CTPOEHHEM aTOMa U aTOMHOTO S/1pa, PaJUOAKTUBHOCTBIO);
BJIAJICHUE  OCHOBOIIOJATAOIMIMMH  aCTPOHOMUYECKUMH
MIOHATUSAMM, IIO3BOJISIIOLUMU XapaKTEPU30BaTh IPOLIECCHI,
MPOUCXOJAIIME HA 3BE3[1aX, B 3BE3IHBIX CHUCTEMaX,
B MEXTraJIaAKTUYECKO cpese; IBM)KEHHUE HEOECHBIX Tell,
JBOJTIONHIO 3Be3] U BeceneHHoi;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMHM, 3aKOHAMH
u TeopusiMu (3akoH BcemmpHoro Tsarotenus, I, II u III




3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTHM, 3aKOH COXpaHEHUs HMIYJIbCa, TPUHIIUI
CyNEpIIO3UIINI cul, MIPUHLUIT PaBHOIIPaBHOCTH
WHEpPUHUATIBHBIX ~ CHCTEM  OTCU€Ta;  MOJIEKYJSPHO-
KMHETHYECKYI0 TEOPUI0 CTPOEHHUs BEUIECTBA, Ta30BbIC
3aKOHBI, TEPBBIM  3aKOH  TEPMOJMHAMHKH;  3aKOH
COXpaHEHHUs DJIIEKTPUYECKOro 3apsiaa, 3akoH KyioHa,
3akoH Oma miis ydyacTka menu, 3akoH Oma Jjisi MOJTHOM
3JeKTpudecKkoil uenu, 3akoH Jlxoyns - JleHuma, 3akoH
JJEKTPOMArHUTHOW  MHAYKIIMH, 3aKOH  COXpPaHEHHUS
SHEPIHM, 3aKOH MPSAMOJIUHEHHOIO paclpOCTPaHEHUS
CBETa, 3aKOH OTPAXEHHUS CBETa, 3aKOH MPEIIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS SHEPruH, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPUUYECKOTOo 3apsa,
3aKOH COXpaHEHUsi MacCOBOIO 4YHCIA, MOCTyJaTbl bopa,
3aK0H PaIOAKTUBHOTO pacrnajna); YBEPEHHOE
MCIIOJIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEW MPU aHaAIHN3e
(u3MYECKUX SIBICHUN U MPOIIECCOB;

[IP6 6. BrnameHue OCHOBHBIMH METOJaMH HAYYHOTO
MO3HAHMS, WCIONB3YeMbIMH B  (U3UKE: TPOBOJUTH
npsiMble U KOCBEHHBbIE M3MEPEeHUsS (U3MUYECKUX BEITMYUH,
BBIOMpAsi ONTUMAIBHBIN CIIOCO0 M3MEPEHUS U HCTOJIb3Ys
U3BECTHBIE METOJIbl OLIEHKU MOTIPEIIHOCTEN W3MEpPEHUN,
MPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTEH (PU3HMUECKUX
BEJTMYNH

C WCIOJIb30BAaHUEM TIPSAMBIX HW3MEPEHHH, OOBICHATH
MOJIYYCHHBIE  pe3yJbTaThl, HUCHONB3YS  (pu3Mveckue
TEOpHUH, 3aKOHbI W TIOHSATHUS, U JIeJaTh BBIBOJBI;
coOroAaTh mpaBuia OE30MacHOTO TPyAa MPU MPOBEICHUN
HUCCIIETOBAaHUN

B paMKax Yy4eOHOTro OKCIepuMeHTa U  y4eOHo-
HCCIIE0BATEIIbCKON  JIEATEILHOCTH C HCIOJIh30BAHUEM




U(GPOBBIX U3MEPUTENBHBIX YCTPOICTB U J1aOOPATOPHOIO
o0opymoBaHusi;  CPOPMUPOBAHHOCTh  MPEICTABICHUN
0 MeTOoAax I[OJIyYeHHs Hay4HbIX aCTPOHOMHYECKHX
3HAHUH,

[TP6 7. ChopMHUpPOBAHHOCTH YMEHHS DPEIIaTh PAaCUCTHHIC
3aJaud  C SBHO 33/IaHHOW  (DU3MYECKOH  MOJEbIO,
UCTONB3Ys (U3MUYECKUE 3aKOHBI U MPHUHIIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ1auM BbIOUpaTh (PU3HUECKYIO0 MOJEIb,

BBIJICIIATh  (PU3UYECKUE  BEIUYMHBI W (OPMYIIBI,
HEOOXOIUMBIE

JUIS €€ pCIICHHUsA, IMPOBOJUTH pacuyeThl U OICHHBATh
pPEAUTBbHOCTh  TOJYYCHHOTO  3HAYCHUS  (U3NUYCCKOM

BEJIMYMHBI; pellaTh KaueCTBEHHBbIE 3a/laud, BbICTpauBas
JIOTUYECKH HENPOTHUBOPEUMBYIO LENOUYKY pacCyX IACHHUM
C ONOpPOM Ha W3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOMCKa, aHaJIM3a

Y MHTEPIIPETANT
uHpopMauu

1 “HPOPMAIIMOHHbIE
TEXHOJIOTUU

UTSL BBITIOJTHEHHMS 3314
npodeccnoHanbHOM
JeSTEeTbHOCTH

JIMuHOCTHBIE pPe3yJbTaThl JOJDKHBI OTPaXaTh B YacCTH
[IEHHOCTH HAaYYHOTO ITO3HAHMS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl M OOIIECTBEHHOM IpPaKTHKH, OCHOBAHHOIO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MmecTa

B TIOJIMKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAaHHE S3BIKOBOM M  YHUTATEIbCKOU
KYJBTYPBI KaK CPeICTBa B3aUMOICHCTBUS MEXTY JIIOIbMH
U TI03HAHUS MUDA;

MertanpeaMeTHbIe Pe3ybTaThl JODKHBI OTPAKATh:
Osnanenue YHUBEPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJAJIETh HABBIKAMH TIOJyYeHHs] WHGOpMAMH U3

I[IP6 5. YmeHue yuuThIBaTh TPaHULBl [PUMEHEHHS
M3Y4YEHHBIX (DU3MUECKUX MOJENel: MaTepualbHas TOUKa,
MHEpLMaIbHas CUCTEMA OTCUETa, WICAJIBHBIN ra3; MOJEIH
CTPOEHHS Ta30B, KMJIKOCTEH W TBEPABIX TeJ, TOUECUHBIN
JNEKTPUYECKUN  3apsi,  sAepHas  MOJENIb  aToMa,
HYKJOHHAasT MOJENIb AaTOMHOIO sJapa IIpH PELICHHUH
¢bu3nyeckux 3aaad;

I[MP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUU
10 OTHOILEHUIO K (PU3UYECKO HH(OpMaINH, TOTydaeMoi
13 pa3HbIX UCTOYHUKOB, YMEHUI HCNOIb30BaTh IM(PPOBLIE

TEXHOJIOTMH JUIs MIOKCKa, CTPYKTYpUpPOBaHUS,
WHTEpIpeTalii W TMPEACTaBIICHUs y4yeOHOW M HayudHO-
MOMYJISIPHOMN uH(pOpMaINK; pa3BuTHE YMEHUU

KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu




HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSATENBHO
OCYIIECTBIISATh MOWCK, AaHalM3, CHUCTEMATH3aIlui0 U
UHTEPIIPETAIMIO HHPOPMAIIMK Pa3IMYHBIX BUIAOB U (HOpM
MPEJICTaBICHHUS,

- HCIIOJIB30BaTh CpeacTBa UH(OPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX  TEXHOJIOTMH B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHH3aIl[MOHHBIX
3a/1a4 ¢ COOrOICHHEeM TPeOOBaHUI IPrOHOMHUKH, TEXHUKH
0€30IaCHOCTH, TUTUEHBI, PECYpCOCOCPEIKEHUS, TIPABOBBIX
U OTUYECKUX  HOPM, HOpPM  HH(DOpPMAIMOHHOU
0€e30I1acCHOCTH

OK 03. IlnanupoBatb

U peaJin30BbIBATh
coOCTBEHHOE
npoeCCUOHATILHOE

Y JINYHOCTHOE Pa3BUTHE,
MpeNPUHIMATETHCKYIO
JeSITeTbHOCTD

B mpoeccroHanbHoi
cdepe, UCTIOTB30BaTh
3HAHUSA 0 PaBOBOU

1 (MHAHCOBOM
IrPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIIHIX

JInyHOCTHBIE pE3yJNbTATHl JOJKHBI OTPaXkaTb B YACTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS

- CHOCOOHOCTh OIEHHWBATH CHUTYAallMI0 W NPUHUMATH
OCO3HAHHBIC pEUICHUSA, OPUEHTUPYACh HAa MOpPAJIbHO-

HPaBCTBEHHBIC HOPMBI
Y [ICHHOCTH;

-OCO3HAHHE JIMYHOTO BKJIAJ B MOCTPOEHUE YCTOMYMBOTO
Oymymiero;

MertanpeameTHbie pe3yabTaThl I0JKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMHU peryasiTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITETTLHO  OCYIIECTBISAITh  MO3HABATEIbHYIO
NEeSTENIbHOCTh,  BBISIBIATH ~ MPOOJEMBI, CTaBUTh W

dbopMyIupoBaTh COOCTBEHHBIC 33/1a4l B 00pa30BaTeIbHOM
JeATEIbHOCTH

Y )KH3HCHHBIX CUTYAIIHSX;

- CaMOCTOSITENTLHO COCTAaBIATh IJIaH PEIICHUs! MPOOIEeMbI
C Y4eTOM HWMEIOIIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHHNI;

0) CaMOKOHTPOJIb!

[MP6 9. CdopmupoBaHHOCT, COOCTBEHHOW TO3HIIMH
110 OTHOILICHUIO K (PU3UYECKOM NH(POPMAIIMHU, TIOTydaeMOn
13 pa3HbIX UICTOYHHKOB, YMCHI/Ifl HCIIOJIB30BAaTh III/I(prBI)IC

TE€XHOJIOTMH U1 IIOKCKa, CTPYKTYpPUPOBaHUS,
UHTEpIIPETAllUd U TpeACTaBlIeHUs Y4eOHOH M Hay4yHO-
HOIYJIAPHOU uH(pOpMaINH; pasBuTHE YMEHUU

KPUTHUYECKOI0 aHAJIN3a MoJIy4aeMoi HHpopMaIun
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UCIOJIb30BaTh IpUeMbl pedIeKCHH Ul OLIEHKH CUTYaluH,
BbIOOPA BEPHOTO PEIICHNUS;
- YMETb OLEHMBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATH
pELIEHNUs 10 UX CHUKEHUIO

OK 04. 3ddextuBHO
B3aMMO/ICVICTBOBATh
u paboraTth
B KOJUICKTHBE
U KOMaHie

JInyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpa)kaTb B YacTU
LEHHOCTH HAyYHOTO MTO3HAHUS:

-OBJIa/ICBaHUE HaBBIKAMH  Y4e€OHO-KCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;
MeranpeaMeTHbIe PE3yNbTaThl JOJKHBI OTpaXKaTh:
OBnajneHue  yYHUBEpPCAJbHBIMH  KOMMYHHUKATHBHBIMU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIbHOCTD:

- MOHUMATh M HCIOJb30BATHh MPEUMYIIECTBA KOMAHIHOM
Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUI
C y4eTroM OOIIMX HHTEPECOB M BO3MOXKHOCTCH Ka)JIOTO
YJIeHA KOJIJIEKTHBA;

- TpUHUMATh IE€JM  COBMECTHOM  JCSITEIBHOCTH,
OpraHU30BBIBaTh U KOOPAMHHMPOBATH JEUCTBUS MO €€
JIOCTH>KEHHIO: COCTaBIIATh IUIAH JACMCTBUM, pacHpeneisiTh

PO C yY4EeTOM MHEHHUH YYaCTHHUKOB, OOCYXJaThb
pe3yabTaThl COBMECTHOM PabOTHI;

-OLICHMBATh KaueCTBO CBOETO0 BKJIajJa M  KaXJIOTO
y4acTHHUKAa KOMaHJbl B  OOmMUi  pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

OsgnageHue YHUBEPCAIbHBIMU pEryISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMAaTh MOTHBBI U apryMEHTBI JPYruX JIOACH NpH
aHaJIU3e Pe3yJabTaTOB JEATEIbHOCTU

[IP6 10. OBnageHue yMEHHSIMH pabOTaTh B TPYIIIE
C  BBIOJIHEHHEM  PA3JIMYHBIX  COLMAIBHBIX  POJICH,
IUIAHUPOBATD paboty IPYIIIbL, paloHaIbHO
pacnpenensirtb JIeSTeTbHOCTh B HECTaHJIAPTHBIX
CUTyalusiX, aJeKBaTHO OIICHMBATh BKJAJ KaXIOTO H3
YYaCTHUKOB TPYTIIIBI
B pellIEHHE paccMaTpUBaeMoil mpoOIemMbl

OK 05. OcyiecTBasiTh

JIMYHOCTHBIE pe3yibTaTbl AOOJDKHBI OTpaXaTb B YaCTH
I3CTCTUYCCKOI'O BOCIIUTaHHA:

IIP6 1. CdhopMupoBaHHOCTb NPEACTABICHUNH O POJIH
1 MecTe (PU3UKH U aCTPOHOMHUU B COBPEMEHHON Hay4qHOMU
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YCTHYIO U TUCBbMEHHYIO
KOMMYHUKAIIUIO HA
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C y4eToM 0coOeHHOCTEH
COLUAJILHOTO U
KYJIETYPHOI'O KOHTEKCTa

- ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAsl ACTETUKY
ObITa, Hay4HOIO M TEXHHUYECKOrO0 TBOPYECTBA, CIOPTA,
Tpyna

1 OOIIECTBEHHBIX OTHOIICHHUIH;

B 00JIaCTH NMaTPUOTHYECKOTO BOCTTUTAHUS TIPOSIBIISITH:
-[IEHHOCTHOE OTHOLIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY U MPUPOJHOMY HACJIECAUIO, MaMSATHUKAM,
TpaguuusaM HaponaoB Poccuum, noctmxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
MetanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OBnageHue  yHUBEpPCAJbHBIMU  KOMMYHUKATUBHBIMU
JICICTBUSIMU:

a) o0meHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- Pa3BCPHYTO U JIOTMYHO HU3JIaraTb CBOKO TOYKY 3PCHUSA
C UCIIOJIb30BAHHUEM A3BIKOBLIX CPEACTB

KapTHHE MHUpa, O CHCTeMooOpasyromiel poiau (Gusuku
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTHH, O BKIAJAE€ POCCUUCKUX U 3apyOeKHBIX
YUEHBIX-(QU3UKOB B  pa3BUTHEC HAyKHW; [OHUMAHHE
¢u3nueckoil  CyIIHOCTH  HAOJIOaeMbIX  SIBJICHUU

MUKpOMHpA, MaKpOMHpa U MEramMupa; MOHUMAaHUE POJIH
aCTPOHOMHUU

B MPAKTUYECKOMN JESATENIbHOCTH YEJIOBEKA U JajbHEHIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHH, ponu bu3uku
B (opMupoBaHMHM Kpyro3opa #  (QYHKIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKAa JUId PELIEHUS INPAKTUYECKUX
3a1a4

OK 07. ConeicTBOBaTH
COXPAHEHHUIO
OKpY>Karollen cpebl,
pecypcocOepexeHuto,
MPUMEHSTh 3HaHUSI 00
U3MEHEHUHU KIIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ HeKTUBHO
JENCTBOBATH

B UPE3BBIYAIHBIX
CUTYaLUAX

JImgyHOCTHBIE pPE3yiabTaTbl AOJDKHBI OTpaXaTb B YaCTH
9KOJOTHYCCKOI'o0 BOCIITMTaAHHA:

- c(OpMHUPOBAHHOCTh  DKOJOTHYECKON  KYJIbTYPHI,
MMOHUMaHUe BIIMSTHUS COLIMAIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NPUPOJHOW W COUUAIBHOU
Cpenbl, OCO3HaHUE r1100ambHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAaHUPOBAHME W  OCYILIECTBIICHHE JACHCTBUU B
OKpY)Kalolllel cpele Ha OCHOBE 3HAaHWS  LEleH

YCTOMUYMBOI'O pa3BUTHUS YEIIOBEYECTBA;
AKTUBHOE HENPUATHE JACUCTBUM, MPUHOCIIIMX BpEX
OKpY’Kalolllel cpeze

[MP6 8. CdopMHUpPOBAaHHOCT, YMEHHSI TMPUMEHATH
MONlydeHHbIE  3HaHUSA AN OOBSICHEHHsS  YCIOBUH
MpoTeKaHus (PU3UYECKUX SBICHUH B MPUPOAC H IS
OPUHITHS TPAKTUYECKUX PEIICHUH B TOBCEAHEBHON
YKU3HH I 00ecTieueHus: 0€30MacHOCTH MPU OOpaIlIEHUHN C
OBITOBBIMU TIPHOOpPAMU U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpPaHCHHS  3JIOPOBbS W  COOJIOJNCHUS  HOPM
9KOJIOTUYECKOTO TMOBEJICHUS B OKpYXKalollel cpene;
MMOHMMAaHUE HEOOXOIMMOCTH TMPUMEHEHHS JOCTHKCHHIMA
GU3MKM W TEXHONOTWH i1 PalOHAIBHOTO
MIPUPOJIOTIONB30BAHUS

IIK 1.3. TIpoBoauTh
pacyeT HaJIOTOB U

YMmenus:

MNpoBOAUTL YUCT KaCCOBBIX onepaunﬁ, JACHC)KHBIX

- BJIaJIETh 3aKOHOMEPHOCTIMMU, 3aKOHAMU U TEOPUSIMHU
(Tpaexropus. Ilyts. [lepememenne. PaBHoMepHOE ABIKEHNE
TOYKH 10 OKPY’KHOCTH, YIJIOBasi CKOPOCTb. OCHOBBI
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cbopoB

JIOKYMEHTOB U IIEPEBOJIOB B IIyTH;
MNpOBOAWUTL YUYCT ACHCKHBIX CPCACTB Ha PACUYCTHBIX U
CIELUAJIBHBIX CYETaX;

YYUTHIBATh OCOOCHHOCTH YdeTa KacCOBBIX OIEpaluil B
MHOCTPaHHOU BaJIOTE U OIEPALMi 10 BaJIIOTHBIM CUETaM;
Oq)OpMJISITb ACHCIKHBIC U KACCOBBIC TOKYMCHTHI;
3allOJIHATh KacCOBYI0 KHMIY M OT4eT Kaccupa B
Oyxraiareputo

3Hanus:

YUYC€T KaCCOBLIX onepaunﬁ, ACHCKHBIX HOOKYMCHTOB H
IIEPEBOJIOB B IIyTH;

YUYCT ACHCKHBIX CPEACTB Ha PACUCTHBIX W CIICHUAJIbHBIX
cyerax;

OCOOEHHOCTH yu€Ta KAacCOBBIX OIlepaliii B MHOCTPaHHOU
BaJIIOTE U OIIEpalluii 110 BaJIIOTHBIM CUETaM;

nopsIoK  oGopMIIEHUS  JIGHEXKHBIX M KAaCCOBBIX
JIOKYMEHTOB, 3aIllOJIHEHUS KaCCOBON KHUIH;

IpaBHJIa 3all0JIHEHUS OTYETa Kaccupa B OyXraiTepuio;

JMHAMUKU. MexaHuueckue Konebanus u BOJIHBL [Ipupona
cBera. KBanToBas onruka);

- BIIaJICTh 3aKOHOMEPHOCTSIMH, 3aKOHaMH ¥ Teopusimu (CHitbl 1
SHEPIHs MEKMOJICKYIISIPHOTO B3aUMOCHCTBUS. ArperaTHbie
COCTOSIHUS BEeLIECTBa U (a30BbIC MEPEXO/bI);

- BJIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU
(OcHOBBI TEpMOJUHAMUKU. DIEKTPUUECKOE T10JIe
3aKOHBI MOCTOSTHHOTOTOKA. DJIEKTPUUYECKUN TOK B
pa3INuYHBIX cpenax. MarHutHoe mone);

- IPOBOJUTH IIPSAMBIEC U KOCBEHHbBIE U3MEPECHUS
(bu3MUECKUX BEIUYNH, BEIOMpAsi ONTUMAJIBHBINA CLIOCO0
M3MEPEHUS U UCITOJIB3YSl H3BECTHBIE METObI OLICHKH
MOIPEIIHOCTEN U3MEPEHUH, TPOBOAUTD UCCIIEIOBAHUE
3aBUCHUMOCTEN (PU3NYECKUX BETUYHH C UCTIOIb30BAHHEM
IPSIMBIX U3MEPEHUH, OOBSICHITD MOJy4CHHBIE
PE3YJIBTATHI, UCTIOJNB3YS (PU3MUECKUE TCOPUH, 3aKOHBI 1
TIOHSTHSA, U JIEJIaTh BBIBOJIbI; COOIIOIATh MTpaBuia
0€30MMacHOTO Tpy/la IPU MIPOBEICHUU HCCIET0BaHUN B
paMKax y4eOHOTro SKCIIepUMEHTA U yueOHO-
HCCIIEIOBATENBCKON IEITELHOCTH C UCIIOIBb30BAHUEM
IUQPPOBBIX U3MEPUTENHHBIX YCTPONCTB U Ta0OPATOPHOTO
000pyI0BaHUs.
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2. CTPYKTYpa U cojiep:KkaHue 001meo0pa3oBaTeIbHON AU CIUTIHHBI

2.1 O0beM TMCHHUIUIMHBI M BBl YU4eOHOH PpadoThI

Buj yueOHoi1 padoThl O0bem B
yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 78
OcHoBHOe coJep:kaHue 78
B T.4.
TEOPETUYECKHUE 3aHATHS 44
nabopaTOPHBIE 3aHATHS 10
NPAaKTUYECKUE 3aHATHS 2
KOHTPOJIbHBIE PAOOTHI 8
IIpodeccuonabHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 12
MPUKJIAJTHOI0 MOIYJIfA)
B T.4.
MPAKTUYECKHUE 3aHSITUS 12
IIpomeskyTounast arrectanus (1updepeHIupOoBaHHbIHN 3a4eT) 2
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2.2. TemaTU4eCKUi MIJIaH U COJICPKAHNE TUCIUIUIMHBI « DU3UKA»

HaumeHoBaHue Conep:xkanue y4ye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB H TeM JIaDOpaToOpHbIEe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTMYMH) YacoB | KOMIETEHIMH
1 2 3 4
Pa3nen 1. ®u3uka u MeTOIbI HAYYHOTO MIO3HAHMS 2
Tema 1.1 ConeprkaHue y4eOHOro MaTepuaJia 2 OK 03
Beenenue OK 05
®u3uka - Hayka o npupoje. Hayunele MeTonapl moO3HaHUsA OKpyxarouiero wmwupa. Pois
SKCIIEPUMEHTa U TEOpUHM B TMpoIlecce TMO3HAHUS MPUPOJABL. ODKCHEpUMEHT B (U3HKE.
MonenupoBanue GU3HUYECKUX SBJICHHUNA U TTporieccoB. Hayunble TumoTe3sl. @u3nueckre 3aKOHbI U
Teopuu. ['paHUIIbl MPUMEHUMOCTH Qu3ndeckux 3akoHOoB. [IpunHIun coorBercTBUs. Ponb u MecTo
¢usuky B GOPMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B IPAKTHUECKOHN ACSITEITLHOCTH
JIonei
Pa3nea 2. MexaHuka 10 OK 01
Tema 2.1 Copnepxxanue y4eOHOro Mmarepuajia 2 OK 02
Kunematuka Mexanuueckoe naukeHue. OTHOCUTENBHOCTh MeXaHW4eckoro JBukeHHs. Cuctema oTcuera. OK 04
TpaexTopus. Ilepemenienue, ckopocTh (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE 85 83
MaTepuaibHOW TOUYKM, UX MPOEKIMH Ha OCH CHUCTeMBbl KoopauHaT. CliokeHHEe NepeMelleHU U
CJIOKEHUE CKopocTeil. PaBHOMepHOE U paBHOYCKOpPEHHOE MpsMOJIMHEeHoe aBwxkeHue. ['papuku K 1.3.
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepEeMEIICHNUs MaTepUaIbHOU TOUKH OT
BpeMeHu. CBoOOHOE majeHue. YckopeHue cBoOogHOro naaeHus. KpuBonuHeiiHoe IBHXKEHHE.
JIBrKeHHEe MaTepuaibHOM TOYKHM II0 OKPYKHOCTH. YTIIOBas CKOpPOCTb, JIMHEMHAs CKOPOCTH.
ITepuon u yacrora. LleHTpocTpeMuTENbHOE yCKOpEHUE. I3MEpeHne MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXKAY NYTSIMHU, MNPOHACHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE TPOMEXYTKH BPEMEHU TMPHU PABHOYCKOPEHHOM JBWKEHUU C HAYAIBHOW CKOPOCTHIO,
paBHOIi Hymt0. M3yueHue nBUKEeHHs Tea, OPOIIEHHOTO TOPH30HTATBHO
Tema 2.2 Conep:xxanue yueOHOTo MaTepuajia 2
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JmHaMuKka

[Ipunuun otHocutenbHocTH [Manunes. IlepBeiii 3axkoH HerooToHa. MHepumanbHble CUCTEMBI
orcuera. Macca Tena. Cwia. Ilpunmun cynepno3uruu cui. Bropoit 3akon Herorona mms
MaTepHaIbHOW TOYKM B MHepruaibHOi cucteme orcuera (MCO). Tperuii 3akon HeroToHa st
MaTepUaIbHBIX TOYEK. 3aKOH BceMupHoro TtaroteHus. Cuna Tsokectu. IlepBas kocMuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenusi. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUS U cuiia TpeHus okos. Koaddumment tpenus. Cuna conpoTUBIECHUS MPH IBHKCHUN
Tena B KMIKOCTH WM rase. [loctynartenbHoe U BpalaTelibHOE JABM)KEHHE a0COJIIOTHO TBEPIOTO
Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpanieHus. [lneqo cunbl. YcnoBus paBHOBECHS TBEPAOTO
tena B UCO. HccnenoBanue 3aBUCHMOCTH CHUJI YIIPYTOCTH, BOZHUKAIOMIMX B 1e(OPMUPOBAHHOMN
pYyXUHE U PE3UHOBOM 00pasiie OT BEIHUUHBI UX JehopMalnu.

Tema 2.3
3aKOHBI COXPAHCHHS
B MEXAHUKE

Conep:kaHue y4eGHOT0 MaTepuaJa:

NMnynbc mMaTepuabHOM TOYKH, CUCTEMbl MaTE€pUalbHBIX TOUeK. MIMIynbC CUiIbl U U3MEHEHHUE
UMITynbca Tena. 3akoH coxpaHenus mmnyibca B MCO. PeaktuBHoe nBmkenue. PaGora cuiibl.
Momnocts cunbl. KuHetnueckass >Heprusi MarepHalbHOM ToukH. Teopema 00 H3MEHEHHU
KUHeThdeckol sHeprud. lloreHumanbHas dSHeprus. lloTeHuManbHast JHEPrUS  YNPYro
nepopMHUpOBaHHOW MNpyXHHbI. lloTeHIManbHas HSHeprus Tena BOJU3M IMOBEPXHOCTU 3EMIIH.
[ToreHuManpHble W HEMOTEHUMaJIbHble CUIbl. CBs3b pabOThl HEMOTEHLIMAJIbHBIX CHII C
W3MEHEHNEM MEXAHWYECKOM DHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHMsI MEXaHUYECKOW DHEPIUU.
VYopyrue u Heynpyrue CTojdkHOBeHHs. lccnenoBaHue cBsi3M pabOThl CHIIBI C H3MEHEHUEM
MEXaHUYECKON »JHepruu Tena. V3ydeHue CBA3M CKOPOCTEM Tell IIpU HEYIpYroMm yuape.
TexHudeckne yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUIOMETp, IBHKCHHE CHApPSIOB,
LEMHbIE W PEMEHHBbIE IIepelayd, MOAUIUIIHUKYA, BOJOMET, KOIIEp, MPYKUHHBIM IHCTOJET,
JBUJKEHHE UCKYCCTBEHHBIX CITYTHUKOB U PAaKeT.

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COAEPKAHUE (COAepKAHUe TPUKJIATHOT0 MOIYJIs1)

IIpakTH4eckHe 3aHATHA

[IpakTuueckass pabora: Vcmonb3oBaHWE 3aKOHOB MEXAaHUKH JJisi OOBSICHEHHS JIBUKCHUS
HEOECHBIX TE€T W IS PAa3BUTHI KOCMHYECKUX HCCIEOBAaHUMN, TPaHUIBI MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH. MIMuTanus HeBECOMOCTH
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KonTponbhas pabota no pasneny «MexaHHKa

Pa3nen 3. MoJiekya

sipHast GU3MKA U TEPMOAUHAMHKA

16

Tema 3.1

Conep:kaHnue y4eOHOT0 MaTepuaJia:

(OCHOBBI
MOJICKYJISIPHO-
KHHETUYCECKOM
TEOPUH

OcCHOBHbBIE TOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TeOopuu. bBpOoyHOBCKOE JBHKEHHE.
Huddysus. Xapakrep IBHKEHHUS U B3aUMOICHCTBUS YacTUI] BElIecTBA. MOAETN CTPOCHUS T'a30B,
AKHUJIKOCTEH M TBEpABIX Te€J U 0OBSCHEHHE CBOICTB BEIlleCTBA HA OCHOBE 3THX Mojenel. Macca u
pasmepsl monekyn. KommuectBo BemiectBa. IlocrostHHast ABoragpo. TeruioBoe paBHOBeEcCHE.
Temnepatypa u ee usmepenue. lllkana temneparyp lLlenbcus. Monens uzpeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KNHETUUECKOW TEOPUM MACAIBHOro ras3a. AOCOIoTHas
TEMIIEpaTypa KaKk Mepa CpelHeld KHHETUYECKOW SHEPruu TEIUIOBOIO [BMIKEHHUS 4YacTHLl rasa.
[Hkana Temnepatyp KenbBuna. Ypasuenue MenaeneeBa-Knaneiipona. 3akon JlanpToHa. ['a3oBbie
3aKoHbI. M3omponeccsl B MICAIIBHOM ra3e C IIOCTOSIHHBIM KOJMYECTBOM BEILECTBA: M30TEpMa,
n30xopa, nzobapa

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota 1. M3yueHue o1HOro U3 M30MPOLIECCOB

Tema 3.2

Conep:xkaHue yueOHOTro MaTepuasa:

OCHOBBI
TEPMOIUHAMUKHU

TepmonuHamuueckas cucreMa. BHyTpeHHssI S5HEprusi TEPMOJAMHAMUYECKON CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonmuecTBo TemnoTsl U pabota. BHYTpeHHsIsI 2HEPTHsl OJHOATOMHOTO HJI€aTHbHOTO
raza. Buasl Teronepenadn: TEMJIONPOBOAHOCTh, KOHBEKIHUS, M3JydeHUE. TerioeMKoCcTh Tena.
VaenpHas TemIOeMKOCTh BellecTBa. KonnuecTBo TEmnoThl npu Teruonepeaaude. [lepBoiil 3aKoH
TepMoauHaMUKU. [IpumMeHeHne nepBoro 3akoHa TEPMOJUHAMUKH K H30MpolieccaM. ['paduueckas
UHTEpIpeTanus paboThl ra3a. TemnoBele MamuHbL. [IpUHIWNBI ASHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3zoBanus sHEpruu B TEMIOBBIX MamnHax. KoadduuueHnt nonesnoro neiicreus (naisee —
KITJI) remnoBoit wmamuubel. [{ukn Kapuo u ero KIIJ[. Btopoii 3akoH TepMOAMHAMHKH.
HeobOpatumocTs TporieccoB B MpHUPOJE. DKOJOTHUECKHE TMPOOJIEMBl  TETUIOIHEPTETHUKH.
N3Mepenne yaenpHON TEIIOEMKOCTH

Tema 3.3

Conep:kaHue y4eGHOT0o MaTepuaJa:

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

[IK 1.3.
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ArperaTHblie
COCTOSIHHSI BEIIECTBA
1 (ha3oBbIC
Mepexo/Ibl

[TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u kunenue. Y ienbHas TeIioTa napooOpa3oBaHHUsl.
3aBUCUMOCTh TEMIEpATyphbl KUNICHUS OT AaBiieHHs. AOCONIIOTHAS M OTHOCHTEIbHAS BIAXKHOCTh
Bo3nyxa. Hacermennsiii map. TBepaoe Teno. Kpucrammmueckue n amopdHbie Tea. AHU30TPOIHS
cBoiictB kpuctayioB. JKuakue kpuctaiuibl. CoBpeMeHHble Marepuanbl. IlnaBieHue u
KpucTaJIM3anus. Y aeiabHas Temora miasneHus. Cyonumanus. YpaBHEHUE TEIUIOBOTO OanaHca.
TexHuueckue yCTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAWJILHUK, KOHIUIIMOHEP, TUTPOMETP M ICUXPOMETP, KaJOPHUMETP, TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MaTepUaIOB, B TOM YHCJI€ HAHOMATEPHUaIOB, U HAHOTEXHOJIOT MU

JlabopaTopHble 3aHATHS

JlaGopaTtopHast paborta 2. OnpeneneHue BIaXXHOCTH BO3AyXa

IIpodeccnonabLHO OPpEHTHPOBAHHOE COlep:KaHue (Colep:KaHNe MPUKJIATHOTO MOTYJIs)

IIpakTH4yeckue 3aHATHS

[TpakTnueckass pabora: TexHHMUECKHE YCTPOIICTBA M NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETD,
6apometp. OmnpeneneHne mMacchl BO3Jyxa B KOMHAaTe€ Ha OCHOBE M3MEpEHHIl oObeMa KOMHAThI,
JIABJICHUS U TEMIIEpaTyphl BO3JlyXa B HEU.

KonrtponsHas pabdora no pazaeny «MoJiekyJasipHasi GU3NKA M TEPMOIHHAMHMKA)

Pa3nen 4. DaekTpoauHaMuka
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Tema 4.1
DIIEKTPOCTATUKA

Conep:xkaHue yueOHOTro MaTepuasa:

DnexTpu3anus Tel. DJeKTpudecKuit 3apsin. /[Ba Buma snekTpuueckux 3apsaoB. lIpoBogHukwH,
JTUBJIEKTPUKU M MOTYIPOBOJIHUKHU. 3aKOH COXpPaHEHUS 3JIEKTPUUECKOro 3apsjaa. BzaumoneiictBue
3apsoB. 3akoH Kymnona. Dnextpudeckoe mone. HanpspkeHHOCTS dnekTpudeckoro nodst. [TpuHimn
CYNEPIO3UIMH DJIEKTPUYECKUX MNoJjeH. JIMHuM HampspKeHHOCTH 3JeKTpudeckoro mois. Pabora
cuil  anekTpoctatudeckoro mois. [lorenmman. PasHocte moreHnmanoB. [lpoBomHukn U
JTUBJIEKTPUKU B AJIEKTPOCTATUYECKOM Mosie. J{ManekTpruueckass IpOHULAEMOCTb. DIEKTPOEMKOCTb.
Konnencarop. D1eKTpoeMKOCTh TUIOCKOTO KOHJIEHCAaTOopa. DHEPTHs 3apsHKECHHOTO KOHICHCATOPa

Tema 4.2
[TocTOsHHBINM
DIIEKTPUYECKUN TOK.
ToKM B pa3InyHBIX

Conep:xaHue yueOHOIro MaTepuasa:

DJIEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHMS JEKTPUYECKOro Toka. Mcrounuku toka. Cumia
toka. [locrosHubIi TOK. Hampspkenme. 3akon Oma st ydacTka IemH. OJEKTPUUIECKOE
CONPOTHUBJICHHE. Y IEIBbHOE CONpPOTHBIICHHE BenlecTBa. [locienoBarenbHoe, IapauleNbHOE,

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

K 1.3.
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cpemax

CMEIIIaHHOE COeIMHEHUE NMPOBOJHUKOB. Pabota snekrpuueckoro Toka. 3akoH Jxoyns-Jlenna.
MOIIHOCTh 3JEKTPUYECKOTO TOKAa. JIEKTPOJBIIKYIIAsl CUJIa M BHYTPEHHEE COMPOTUBIICHUE
UCTOYHHMKA TOKa. 3akoH Owma i mojgHOM (3aMKHYTOH) anekTpudeckoil 1enu. KopoTkoe
3aMBbIKaHUE.

DNEeKTpOHHAs MPOBOAMMOCTH TBEPIBIX METAIIOB. 3aBUCHUMOCTH CONPOTUBIICHUS METAIJIOB OT
TeMriepaTypbl. CBEpXIMPOBOAUMOCTb. DJIEKTPUUYECKUNA TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX
nyukoB. [lonynpoBomnuku. CoOcCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJIYIPOBOAHHUKOB.
CgoiictBa p-n-mepexona. IlomynpoBogHHKOBEIE TPUOOPHI. DIEKTPHUYECKUI TOK B pacTBOpax M
paciuiaBax 3JIEKTPOJIMUTOB. DJIEKTPOIUTUYECKA TUCCOLUUALUA. DIEKTPOIN3. DIEKTPUUECKUI TOK
B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOATENbHBIN pa3pan. Monuus. [1nazma

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 3. I3mepeHue 31eKTpOIBIKYIIEH CUITbI HCTOYHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS

Tema 4.3
MaruutHoe 1oiJe.
DJIeKTpOMarHuTHas

WHIYKIHS

Conep:xanue yueOHOT0o MaTepuaja

[locTostHHbIE MarHuThl. B3ammopeicTBUE MOCTOSHHBIX MarHuTOB. MarHutHoe mnoie. Bekrop
MarHuTHOM MHAyKUuU. [Ipunmun cynepno3unuu. Jlunun maruutHol nHAykuuu. Kaptuna nuauii
MAarHUTHOM WHAYKUWH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE€ MPOBOJHHUKA C TOKOM.
KaptuHa nuHMA 1O IIMHHOTO MPSMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA,
KaTylku ¢ TokoM. OnbIT Opcrena. BzanmonelictBue npoBoHUKOB ¢ TokoM. Cuiia Amriepa, ee
Moayib U Hampasienue. Cuna JlopeHna, ee MOAynb W HampaBieHue. [[BukeHue 3apsKeHHOU
YaCTHUIbI B OJTHOPOJHOM MarHUTHOM mosie. Pabota cuibl Jlopenna. SIBieHue 31eKTpoMarHuTHON
uHaykuuu. [lotok BekTopa MarHUTHOM MHAYKUMHU. DJIC uHIyKUMU. 3aKOH AIEKTPOMATrHUTHOMN
uHaykiun @apanes. BuxpeBoe sieKTpuUUecKoe Moje. DJIEKTPOJABIKYINAS CUJa MHAYKIIMH B
MIPOBOJHUKE, JABMKYIIEMCS MOCTYIATENIBHO B OJHOPOJHOM MarHuTHOM none. IIpasuio Jlenua.
NunyktuBHOCTH. fBienune camoumHaykuuu. DJIC caMOMHAYKIIMUA. DHEPrus MarHUTHOTO TOJIS
KAaTYIIKUA C TOKOM. DJEKTPOMarHuTHOE I0JIe

JlabopaTropHble 3aHATHA

JlaGopatopHas pabota 4. 3ydyeHue sBIeHHs IEKTPOMAarHUTHON MHIYKIIUN

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKaAHME (COIePKAHNE TPUKJIATHOTO MOIXYJIS)
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IIpakTnyeckue 3aHATHS

[TpakTnyeckas pabora: TexHHUYecKHE YCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOII,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAJIBHBINA aIlllapar, CTPYWHBIA INPHUHTEp, aMIepMeETp,
BOJIBTMETD, peocrar, HUCTOYHUKH TOKa, ANIEKTPOHArpeBaTEIbHbIC npudopsl,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN IHOJ, TEPMUCTOPHI U
(GoTOope3nucTOpbl,  MOJYNPOBOAHUKOBBIM  JHOJ,  TajJbBaHUKA,  IIOCTOSHHbIE  MAarHWTHI,
AJIEKTPOMATHHUTBI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN IEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAs [1€Yb.

MepLI 3HeKTp06630HaCHOCTI/I, QJICKTPOCTATHUYCCKAA 3alluTa, 3a3CMJICHHC 9J'IeKTp0HpPI60pOB,
KOPOTKOC 3aMbIKaHHNC

KonTponbhas pabota no pazueny «JIeKTPOAUNHAMHUKA) Z
Pa3nen 5. Kosie6anusi u BOJIHBI 16 OK 01
Tema 5.1 Conep:xanue yueOHOT0o MaTepuajia 4 OK 02
MexaHuueckue u OK 04
Konebarenbnas cucrema. CBoboanbie konebanus. ['apmonndeckue konedanus. [lepuon, yactora,
HIIEKTPOMArHUTHBIC . . o OK 05
5 ammuTyaa u ¢aza koneOanuid. [IpyXuHHBI MasTHUK. MaTeMaTH4eCKUii MasTHUK. YpaBHEHHE OK 07
KOJICOaHUs .
oJe rapMOHUYECKUX Konebanuid. KuHemaTnueckoe M JUHAMHUYECKOE ONMCAaHHE KOJIeOATEIbHOTO K 1.3

nBuxkeHus. [lpeBpallieHue SHEprUM NOpU TapMOHMYECKUX KosieOaHUsX. CBs3b aMIUIUTYIbI
KOJICOAHUH HCXOAHOM BENMYMHBI C aMIUIUTYAOM Kojle0aHUH ee CKOPOCTH M YCKOpPEHHs.
KosnebarenpHbIi KOHTYP. CBoOoHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs
B WJeabHOM  Koje0aTeIbHOM  KOHType.  AHJIOTUS  MEXIy  MEXaHHYEeCKUMH U
AIIEKTPOMAarHUTHeIMU  KosiebaHusiMu. ®opmyna Tomcona. 3akOH COXpaHEHHS OHHEPrUM B
uealbHOM Kosle0aTelbHOM KOHType. BbIHyX/IeHHble MexaHudyeckue kojeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas.  BbIHyXJeHHbIE 53JI€KTpOMarHUTHbIE KojeOaHus. [lepemMeHHBIN TOK.
CuHycOMJ@IBbHBI TNEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUINTYIHOE U
JeiicTByIoIee 3HaUYeHUE CHIIbI TOKa U HanpsbkeHus. Tpancdopmatop. IIpousBoacTso, nepenaya u
noTpeOJIeHUE PIEKTPUIECKOM SHEPTHH. DKOIOTHYECKUE PUCKU TIPU IPOU3BOJICTBE FIEKTPHUUECKOM
sHeprun. KyneTypa Heronap30BaHuUs JIEKTPOIHEPTHUH B IOBCETHEBHOM KU3HU

HpaKTI/I‘-ICCKI/Ie 3aHATHUA
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HpaKTI/I‘ICCKaH pa60Ta: HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH IIEpHOJa MaJIbIX KoJIeOaHHH rpy3a Ha HUTHU
OT JJIMHBI HUTHU U MAaCChI I'py3a.

Tema 5.2
MexaHUdecKue 1
PJIEKTPOMAarHUTHBIE
BOJTHBI

Conep:kanue y4eOHOT0 MaTepuaJjia

MexaHnuueckre BOJIHBI, YCJIOBHsS pacrnpoctpaneHus. Ilepuon. CkopocTh pacnpocTpaHeHHUs U
JuiHA BONHBL. [lonepeunsie u npoaoiabHbie BoNHbL. MHTepdepenius u nudpakins MexaHHUeCKUX
BOJIH. 3BYK. CKOpOCTh 3ByKa. ' poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DJaeKTpOMarHuTHbIE
BOJIHBI. Y CJIOBHSI U3TYy4YCHHSI 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opuenTanus BektopoB E, Bu v
B BHGKTpOMaFHHTHOﬁ BOJIHEC B BaKyyMcC. CsoiicTBa OJICKTPOMArHuTHBIX BOJIH: OTPAaXCHHUC,
npenoMiieHue, nojispusanus, nudpaxuus, uaTepdepernns. CKOpoCcTh dIEKTPOMATHUTHBIX BOJIH.
Mxana SJICKTPOMArdMTHBIX BOJIH. HpI/IMGHeHI/IC OJICKTPOMArduTHBIX BOJIH B TCXHHUKC H 6I)ITy.
[IpuHUUMIBl paguocBA3W U TeneBuAeHUsA. Paguonokanus. OJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaIOILEH Cpebl

Tema 5.3
OnTuka

[TpssmonuHetHOE pacmpocTpaHeHue cBeTa B OJHOpoAHOM cpene. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpaxkeHus cBeta. [locTpoenue n3zoOpaxkeHuit B miockom 3epkaie. [Ipenomiienue ceera.
3aKoHBI TMpeoMIICHUsI cBeTa. AOCONIOTHBIM MoKa3zarens mpenomicHus. llonHoe BHyTpeHHee
oTpaxkeHue. [IpeaenbHblid yroa NOJHOTO BHYTpeHHEro orpaxkenus. Jucnepcus cBera. CrokHbBIN
coctaB Oemnoro cBeta. L[Ber. Cobuparomue u paccenBaroniue JuH3bl. ToHkas nmH3a. DOKycHOE
paccTosiHUE M ONTHUYecKas Cuia TOHKOHM JuH3bl. [locTpoeHue m300pakeHH! B COOMPAIOIINX H
paccenBaromux JuH3ax. Popmylia TOHKOW JUH3BL. YBEJIWYEHUE, AaBaemoe JIMH30u. [Ipemeinsr
MPUMEHUMOCTH TeoMeTpuueckoi ontuku. HMHTepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOJEHUS MAaKCUMYMOB MU MUHUMYMOB B HMHTE€P(QEPEHLMOHHONW KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX MCTOUYHUKOB. [{udpakius cBera. JludpakuronHas pemierka. YciaoBue
H&6J’IIO]1€HI/I$I TJIaBHBIX MaKCUMyMOB npu naacHuu MOHOXPOMAaTHYECKOTO CB€Ta Ha
T pakmoHHyIo pereTky. [lonspuzamnus cera

JlabopaTropHble 3aHATHA

JlaboparopHas paboTa 5. I3mepeHue noka3aTens MpeloMIICHUs CTeKIIa

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COMEP:KaHUe IPUKJIATHOT0 MOAYJIs1)

IIpakTHYeckHe 3aHATHA
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[Tpaktnyeckas pabora: TexHHueckue ycTpOHCTBA M NPAKTUUYECKOE IPUMEHEHHe: ceiicMorpad
ANEKTPUYECKUN 3BOHOK, I'€HEPATOp IIEPEMEHHOT0 TOKA, JIMHUM JJIEKTPOIEpenad, My3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas AUArHOCTHKA B TEXHMKE M MEIULUHE, panap, palHOIpPHEMHUK,
TEeJIeBU30p, aHTeHHa, Tenedon, CBY-neus, ouky, syna, oToanmapar, NPOEKIMOHHBIA amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTUKA, TU(PAKIIMOHHAS PELIETKA, IOISIPOUI, TEIECKOII.
Bunet wmsnyuenuii. Buabl  cnektpoB. ChexkTpbl  ucnyckaHus. CHEKTpbl  MOIVIOIIECHUS.
CrnexrpanbHblii  aHanu3. CHekTpajbHble KJacchl 3Be3ll. YJIbTpaHUOJIETOBOE HU3Iy4YEHUE.
Un¢pakpacnoe wusnyueHue. PentreHoBckue nyuu. Mx mnpupoma u  cBoiictBa. Illkana
3JIEKTPOMAarHUTHBIX U3J1y4CHHH

KonTponbhas padota no pazneny «KoJsiebaHusi 1 BOJTHBI» 2
Pa3nes 6. OcHOBBI crIeNIUAIBLHON TEOPUH OTHOCUTEIbHOCTH 2 OK 01
Tema 6.1 Coznep:kanue yueGHOro MaTepHalia 2 OK 02
(OCHOBBI TEOpUHU . . OK 04
['paHuilbl TPUMEHHUMOCTH KJIACCUYECKOW MexaHuku. [locTynarbl cHElHMaabHOH —TEOpHH
OTHOCHUTEIIEHOCTH OK 05
OTHOCHUTEJIBHOCTH: HWHBAapUAHTHOCTh MOJYJIS CKOPOCTH CBeTa B BakKyyMme, MpPUHIIMI
OTHOCHUTEJIBHOCTU DiHIITelHa. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMCHU H
COKpAIICHUE JJTMHBI. DHEPrusi U UMITYJIbC CBOOOAHOW 4YacTuipl. CBS3b MAacChl C JHEpPrueii u
UMITYJIbCOM CBOOOTHOM YaCTHIIBL. DHEPTHUs MTOKOsI CBOOOTHON YaCTHUIIBI
Paznen 7. KBanToBasi pusuka 10 OK 01
Tema 7.1 Conepskanue yueOHOr0 MaTepuaia 2 OK 02
DJIEMEHTHI . OK 04
y ®otonsl. Popmyna [Inanka cBs3u sHeprun GOTOHA C €r0 YACTOTOH. DHEPTUs U UMITYIIbC (OTOHA.
KBAaHTOBOM ONTHUKHU OK 05
OtkpeiTue u uccienaoanue Qororpdexra. Ompitel A.I. CromeroBa. 3akonbl ¢otodrddexra. OK 07
VYpaBuenue DiiHmreitHa A1 Gortoaddekra. "KpacHas rpanuna” pororddexra. JlaBienue cpera. K 1.3
Omneritel [1.H. JleOeneBa. Xumuueckoe IeiicTBHE CBETa o
Tema 7.2 Conep:xanue yueOHOro MaTepuajia 2

CtpoeHue aToma

Monenbs aroma Tomcona. OnbiTel Pesepdopaa no uccnenoBanuio ctpoenus: aroma. [lnanerapHas
Mmozenb aroma. [loctynarsl bopa. M3nydyenue u morusomenrue (GOTOHOB MpHU Mepexoje aroma ¢
OJIHOTO YpPOBHsI DHEPIMM Ha pyroi. Bunel ciektpoB. CrIeKTp ypOBHEHN 3HEPIUM aToMa BOJOPOAA.
BosHoBbie cBoiicTBa wactuil. Bomnnbsl ge  bpoinsg. KopnyCKynasipHO-BOJHOBOW — yaJIM3M.
Judpaxius 31exkTpoHOB B KpucTauiax. CIIOHTaHHOE M BBIHYKJIEHHOE U3ITydyeHHUe. Y CTPOICTBO U
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MPUHLIKI PadOTHI Jia3epa

Tema 7.3
ATOMHOE SIPO

Conep:xanue yueOHOro MaTepuaJia

Metoapl HaOMIOAECHUS U PETUCTPAllMM 3JIEMEHTAPHBIX 4YacTULl. OTKPBITHE PaJUOAKTHUBHOCTH.
OmnbiTel Pe3epdopaa mo omnpeneneHnio cocraBa pajnoakTUBHOIO m3inydeHus. CBoiicTBa aibga-,
Oera-, raMMa-u3ilyuyeHus. BiusHue panoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HeWtpoHa. HykinonHas monens smpa I'eitzenOepra-MBanenko. 3apsan sapa. MaccoBoe 4mcIio
sapa. U3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydenue.
3aKOH paJMOaKTUBHOIO pacraja. DHEeprusl CBsI3W HYKJIOHOB B spe. SnepHble cuibl. Jledekr
Macchl saapa. SAnepHele peakuuu. [enenue m cuHTe3 saep. SAnepHuiil peakTop. TepmosuepHbIil
cuHre3. IIpoOiaeMbl M MEPCHEKTUBBI SJEPHOM SHEPreTUKU. DKOJOIMYECKHE ACHEKThI sIEpPHOM
OHEPreTUKU.  ODJeMEeHTapHble  yacTHlbl.  OTKpeITHE  MO3UTpoHA.  DyHIaMEHTaJbHBIE
B3aMMOJEICTBUSA

IpodeccuoHaILHO OPHEHTHPOBAHHOE Co/lepKaHue (Codep:KaHNe MPUKJIATHOTO MOTYJIs)

[IpakTueckue 3aHATUA

[TpakTnyeckas pabora: TexHHYECKHE YCTPOMCTBAa M MPAKTUUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
doronaTunK, coNHE4YHas Oarapes, CBETOJIUOJ, CHEKTPOCKOIl, Jia3ep, KBAHTOBBIH KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, sinepHblil peaktop, aToMHas 6omba

[TpakTuyeckas pabora: Pemenue 3agau no paszneny «Kantosas ¢puznka»

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Tema 8.1
D71eMEHTEI
ACTPOHOMUU U
ACTPOPUZUKH

Conep:xanue yueOHOro MmaTepuajia

Bun 3Be3gHoro Heba. Co3Be3ams, ipKUe 3BE31bl, IUIAHETHI, UX BUAUMOE JBIKeHHE. CoHeuHas
cucrema. [lmanersl 3emMHO# Tpynmbl. [Imanersi-ruranTel. Manble Terna CONHEYHOW CHUCTEMBI.
Comnrie, porocdepa u armocdepa. ConHeunass akTHBHOCTh. VicTounuk sHepruu CoiHIIA U 3BE3].
3Be37pl, WX OCHOBHBIE XapaKTePUCTUKH: Macca, CBETHMOCTh, pajaWlyc, TeMIepaTrypa, HX
B3aMMOCBS3b. 3Be3/bl IUIABHOWM ITOC/IENOBATEIILHOCTH. 3aBUCHUMOCTh ''Macca - CBETUMOCTB" IId
3B€3/1 [JIABHOM  mociefoBaTelbHOCTU. BHyTpeHHee crtpoeHue 3Be3ll. CoBpeMeHHbIE

OK 01
OK 02
OK 03
OK 05
OK 07
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MIPEACTABJICHHS O IPOUCXOXKICHUH U 3BoMonMU CoJIHLA U 3BE3/. DTallbl )KU3HU 3Be37. MileuHblil
[Tyts - Hama [Nanaktuka. CnupanbHas cTpykTypa ['anakTuky, pacpeesieHue 38€3, ra3a u IbLIx.
[Tonoxxenne u nBwxkenue Connua B [amaktuke. Ilimockas u  cdepuueckas mNOJICUCTEMBI
lNamaktuky. Tunel ramaktuk. PaguoramakTuku M KBasapbl. UepHbIE IbIPBI B SApax TANAKTHK.
Bcenennas. Paciimpenne Bceenennoit. 3akon Xa00usa. Paz6eranue ramaktuk. Teopus bombioro
B3pbIBa. Mojenb «ropsiueii Beenennoii». Macmtabuas cTtpyktypa Beenennoil. MeraraiakTuka.
Hepemennsie mpo6ieMbl aCTPOHOMUH

IMpomexyrounas arrectamus ([JuddepeHunpoBaHHbIi 3a4eT)

Bcero:

78
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3. YciaoBus peaju3anuy NporpaMMspl 001eo0pa3oBaTeIbHON TUCHUIIIMHBI

3.1 TpedoBaHKMsi K MUHUMAJIBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecTeYeHH 0
O6opynoBanne yaeoHoro kabunera Ne4(0:
- 10Ca/I04YHBIE MECTA 110 KOJIUYECTBY 00YUaIOLINXCS;
- pabouee MecTo MpenoaBaTes;
- KOMIUJIEKT y4eOHO-HArJIsAHBIX TOCOOUIA;
- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB;
- 3a/1aHUs U1 IPOBEPOUHBIX paloT;
- mpoeccruoHaIbHO OPUEHTUPOBAHHbIEC 3aaHMUS,;
- Matepualsl quddepeHIIPOBAHHOTO 3aUeTa.
TexHunueckue cpeacTsa 00y4eHUs:
- HepCOHaJII)HI)If/'I KOMIIBIOTCP C JIMICH3WMOHHBIM IIPOTPpaMMHBIM 06GCHC‘-ICHI/IGM;

- IPOEKTOP C IKPAHOM.

- 3a7bl (OMOIMOTEKA, YUTATHHBIH 3a11)

3.2 UndopmannonHoe odecnevyeHne 00y4eHust

OCHOBHBIE UCTOUYHUKA

1. ImutpueBa B.®. ®uzuka. TexHonornueckut npoduiab:y4ded. A CTyEHTOB YUpPEXKIACHUN cpel. mpod.

obpazoBanus:B 2 4. U.1, M.: OGpa3oBaTenbHO-U3aTeNbCKHM HEHTP «AKaaeMus», 2025

2.. Imutpuena B.®. ®duzuka. TexHonornyeckuit npoduiib:yued. s CTyI€HTOB YUPEXIeHUH cpel.

mpod. obpazoBanus:B 2 u. U.2, M.: OOpa3zoBaTenbHO-U3IATEIbCKUI HEHTP «AKagemusi», 2025

3. Amutpuena B.®. ®duzuka. TexHnonornueckuit npodpmis. COOpHUK 3aa4: yuel. mocodbue ams
CTY/ICHTOB yupexkaAeHu# cpe. npod. oopazoBanus, M.: O6pazoBaTeabHO-U3JaTEIbCKHIA HEHTP

«Axangemus», 2025

HOHOJ’IHI/ITGHBHBI@ NCTOYHHUKN

1. KacbsiHoB B.A. ®usuka. bazossiii ypoBens. 10 kiacc: yueOHUK — 8-e u3f., nepepad. — M. : [Ipoda,
2019. - 301 c. :um.

2. KacwsinoB B.A. ®usuka. ba3oBsriii ypoBens. 11 kimacc: yueOHUK — 7-€ u3., nepepad. — M. : [Ipoda,

2019. - 288 c. :m.
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3. Imutpuena E.W., Uesnesa JI.JI., Koctrouenko JI.C. ®usnka B npuMepax ¥ 3ajadax: yueo. mocodue. —

M.: DOPYM:MH®OPA — M, 2008. — 512 c. : u.

NuTepHeT-pecypcsbl

https://efizika.ru BupTyanbHble nabopatopHble paboTbl o uaunke
www.fcior.edu.ru (deaepanbhblii 1IeHTP HHOOPMAILIMOHHO-00Pa30BaTEIbHBIX PECYPCOB).

www.dic.academic.ru (Axkagemuk. CoBapy U SHIUKIIONCINHN ).

www.booksgid.com (Books Gid. Dnektponnas 6ubinorexa)

www.globalteka.ru (I'mobanteka. I'mobanbHas OUOIHOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (EquHoe 0OKHO JOCTyIa K 00pa30oBaTe/IbHBIM pecypcam).

www.st-books.ru (Jlyuariras yueOHast nuteparypa).

www.school.edu.ru  (Poccuiickuii oOpazoBaTenbHBI  MOpTasl.  JlOCTYIHOCTB,

3¢ PEKTUBHOCTB ).
WWW.ru/book (DnektponHast 6HOIHOTEYHAsI CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatesnbhbie pecypcbl MHTepHeTa-Du3nka).

www.school-collection.edu.ru (Enunas kosekius 1iudpoBeix 00pa30BaTEIbHBIX PECYPCOB).

Ka4yeCTBO,

http//fiz.Iseptember.ru (yueOHO-MeTOIMUECKAs Ta3eTa «y4eOHO-MeToinYecKas razera «Du3nkay).

www.n-t.ru/nl/fz (Hobenesckue naypearsl GusukKe).

www.nuclphus.sinp.msu.ru (SInepuast ¢usuka B uTepHeTe)

www.college.ru/fizika (TTonroroska k ET'D)

WWWw.Kvant.mccme.ru (HayqHO-omyJsIpHbIN (U3HKO-MaTeMaTHYeCKui KypHas «KBaHT»)

WWW.yo0s.ru /natural-sciences/html (ectecTBeHHO-HAY4HBINH KypHAT 11 MOJIOIEKHU «I1yTh B HAYKY»).
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00pPa30BaATEJIbHOM M CIUIJINHbI

KoHTpoJIb U OlleHKAa pe3yJIbTaTOB OCBOCHHUS OO0IICO0O0pa30BaTEIBHON TUCITUTLIAHBI

PaCKpBIBAIOTCS 4epe3 JUCLHUIUIMHAPHBIE pe3yJbTaThl, HANpaBJCHHbIE Ha (HOPMHUPOBAHHE

06H_II/IX n HpO(i)eCCI/IOHaJ'II)HBIX KOMIIETECHIIUNA 1O pasaciaM U TeMaM COACPIKAHUSA yqe6Hor0

mMarcpuajia.

Koa u HaMMeHOBaHHe

(popMuUpyeMBbIX KOMIIETEHIIH A

Pa3zpgen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. BeiOupare cmocoObl
pelreHus 3aga4
npodeCCHOHATLHON
NESATCILHOCTH — MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTCKCTaM

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

Pasnen 6. Tema 6.1.

Pasgen 7. Temnr 7.1, 7.2, 7.3.

Pa3gen 8. Tema 8.1

OK 02. Hcnonb3oBath
COBPEMCHHBIC CpEJICTBa IOUCKA,
aHaJIM3a W HHTEPIpETAINH
nHpopManuu, u
WH()OPMAIIMOHHBIE  TEXHOJIOTHH

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

Pasnen 6. Tema 6.1.

ﬁg’; q)ecaf;l;?i‘;z;m SV pasnen 7. Temnt 7.1,7.2, 7.3.
NESITePHOCTH Pasnen 8. Tema 8.1

OK 03. Inanuposars | L a34€l 1. Tema I.1.

W peaTu3oBbIBATH COOCTBEHHOE Paznen 3. Temsr 3.1., 3.2., 3.3.
IpohecCHOHAIBHOE u | Paznen 4. Teme1 4.1., 4.2, 4.3.
JIMYHOCTHOE passutue, | Pasnen 8. Tema 8.1
TpeIIPHHAMATEBCKYIO

IeSATEIbHOCTD

B mpodeccuonanbHoil  cdepe,

HCII0JIb30BATh 3HAHHS o

MIPaBOBOM " ¢buHaHCOBOM

PaMOTHOCTH

B PAdIMYHBIX  JKM3HEHHBIX

CHUTYaIHSIX

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

B3aNMO/JIEIiCTBOBaTh U paboTaTh
B KOJIJIEKTUBE U KOMaHE

Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3
Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 6 Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymiecTBiasiTh yCTHYIO
U MHCHMEHHYI0 KOMMYHHUKAIIHIO
Ha TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit denepanun c
y4ETOM ocoOeHHoCTeH

Pasznen 1.

Paszmen 2. Tems1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temrs1 4.1.,4.2.,4.3
Paszmen 5. Temsr 5.1.,5.2., 5.3.

YCTHBIN OIIPOC;
(GpOoHTaANBHBIN OIIPOC;
Ha0JII0/IeHne

3a BBITIOJTHEHHEM
nabopaTOpHBIX PaboT;
NpakTU4YecKue paldoThI
(pewenue
KauyeCTBEHHBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
KOHTPOJIbHBIX PaboOT
BEIIOJIHEHHE 3aJaHul
IIPOMEKYTOUHON
aTTecTaluu
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COIIMAJIbHOTO Paszgen 6. Tema 6.1.
H KYJIbTYPHOI'O KOHTCKCTA Pazgen 7. Temsr 7.1, 7.2, 7.3
Pazgen 8. Tema 8.1
OK 07. CognetictBoBath | Pasnen 2. Temsr 2.1., 2.2., 2.3.
COXpaHCHHUIO OKpYXatomen | Pasyen 3. Temsr 3.1., 3.2, 3.3.
Cpefibl,  PECYpPCOCOCPEIKCHHUIO, | Pagnen 4, Temsr 4.1., 4.2., 4.3
IIpUMCHATE SHaHUA 06 Paznen 5. Temsr 5.1.,5.2., 5.3.
U3MEHEHHH KIMMATA, NPUHUMIIBL | pooon 7 Tenr 7.1, 7.2
OepexKIIMBOTO lijHSBO,HCTBa, Paszen 8. Tewa 8.1
3¢ (eKTHBHO  JCWCTBOBAaTH B
Ype3BBIYANHBIX CHTYAIHSIX
[IK 1.3. IlpoBoguts pacuer| Pazmen 1 Tewmsr 1.1, 1.2
o
HATOTOB 1 EOOPOB Paszien 2 Temsi 2.1, 2.2., 2.3
Pasgen 3 Temsr 3.1.,3.2.,3.3.,34
Pasnen4 Tema 4.l
Pasnen 5 Tema 5.1
Pasnen 6 Tema 6.1
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