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1. OBbLIAA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCHUILJIUHBI

Oo6meobpa3oBatenbHas  aucuuiuinHa — «Dusukay  sBIsieTcss  00sA3aTeNbHOW  YacThIO
0011e00pa3oBaTeIbHOrO IUKJIA 00pa3oBaTesibHONW Tporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
44.02.01 JomxosbHOoe 00pa3oBaHue

1.2. Heau u ni1anupyembie pe3yibTAThl 0CBOEHHUS TUCHHUIINHBI:
1.2.1. Hean AuCUMIJINHBI:

Coneprkanue mmporpammbl 0011e00pa3oBaTeIbHON AUCHUIUIMHBI DU3MKa HANPaBIEHO Ha
JOCTHKECHHE CIEAYIOUIUX LENEH:

® (dopmupoBaHue y 00yyaromuxcs YBEPEHHOCTH B LIEHHOCTHU
00pa30BaHMs,3HAYUMOCTH(PU3NUECKUX3HAHUIAIICOBPEMEHHOT OKBAIIN (DUITPOBAHHOT OCTICIIUATII
CTaNpHOCYLIECTBICHUNETONPOPECCUOHATBHONIEATEIILHOCTH;

® (opMupoBaHHE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH;

® oBnajeHuecnenU(PUIECKONCUCTEMONPUZNYECKUXITOHATUH, TEPMUHOIOTUEHNCUMBOIIU
KOH;

® OCBOEHHEOCHOBHBIX(U3NUECKUXTEOPUH,3aKOHOB,3aKOHOMEPHOCTEH];

® (OBJIa/JICHHEOCHOBHBIMUMETOJAMHUHAYYHOTOTTIO3HAHUATIPUPOIBL, UCIIONIb3Y EMBIMU B
¢u3uke (HabytOIeHUE, ONTUCAHNE, U3MEPEHHE, BBIIBIKEHUETUIIOTES, IPOBEICHUEIKCIIEPUMEHTA);

® OBJIAJICHUEYMEHUIMHOOPAOATHIBATHIAHHBIEIKCIIEPUMEHTA,00bACHATHIIONYYCHHBIEPE3
yJIBTaThl,yYCTaHABIUBATH3aBUCUMOCTUMEXK Y PU3NUECKUMHUBETMYNHAMUBHAOII0JaeMOMSIBIICHUH,
J1e1aTbBBIBOBL;

® (opMupoBaHHE yMEHUS pemiaTh GU3NIECKUE 3a/1a4H Pa3HbIX YPOBHEHUCIOKHOCTH;

® pa3BHUTHE ITO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYJIbHBIX u
TBOPYECKUXCIIOCOOHOCTEH B  MpolLecce MNPUOOpeTeHHMs 3HAHUH C  HUCIOJIb30BaHUEM
Pa3IMYHBIXMCTOYHUKOBUH(POPMALIMUHCOBPEMEHHBIXMH()OPMALIMOHHBIXTEXHOJIOT Ul yMEeHUIPOp
MYJUPOBAaTbHOOOCHOBBIBATHCOOCTBEHHYOO3UIIMIONIOOTHOIIEHUIOK(PU3NUECKOUNH (hOpMaIuy, 11
0JIy4acMOWM3 PA3HBIXUCTOYHUKOB;

® BOCNHMTAaHHEUYYBCTBArOPIOCTU3APOCCUICKYIO(DU3NYECKYIOHAYKY.

1.2.2. [Inanupyemblie pe3yabTaThbl OCBOECHHSI 00111€00Pa30BaTeIbLHOM TN CHUIITTHHBI
B cootBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mme xomnereHiuu (manee — OK) u npodeccrnonansubie komneTeHmu (mpanee — 1K)
OI'OC CIIO B COOTHECEHHMHM C JIMYHOCTHBIMH, METANpPEIMETHBIMU U MPEAMETHBIMU
pe3ynbratamMu 00ydenus 6azoBoro ypoBHs (manee — [IPG)DI'OC COO mnpencraBieHsl B
Tabnuue:



Kox 1 HamMeHOBaHHe
(popmupyembIx
KOMIIeTeHINH

OK 01. Beibupats cioco0sl
pereHus 3a1aq
npodecCuoHaTbHON
NeSITeTbHOCTH IPUMEHHUTEITHHO
K Pa3JIMYHBIM KOHTEKCTaM

IInanupyemble pe3y/ibTaThl OCBOCHHMS THCHUIINHBI

Ooue

JlugHOCTHBIE pPE3ynbTaThl MOJDKHBI OTpa)kaTh B YaCTH
TPYJIOBOT'O BOCIIUTAHHUS:
- TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa,

Tpyaoitooue;

- TOTOBHOCTD K AKTUBHOH EeITEIbHOCTH
TEXHOJIOTMYECKOM

5 COoLMaIbLHON HaIPaBJICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh, IUIAHHPOBaTH W CaMOCTOSTEIHHO

BBITIOJHATH TAKYIO JIEATSIIBHOCTD;
- WHTEpeC K pas3nuyHbiM cdepaM mpodeccrHoHaTbHON
NEeSITeITbHOCTH,

- TOTOBHOCTH M  CIOCOOHOCTH K  0Opa3oBaHUIO
¥ caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HM;
MeTtanpeamMeTHbIe pe3yabTaThl TOJDKHBI OTPaXaTh:
OBnanenue YHUBEpPCAIbHBIMU Y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITEIIBHO  (pOPMYJIUPOBATh M aKTYaJIU3UPOBATH
npodiemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK WJIA OCHOBAHWSI
JUIsl  CpaBHEHHUs, KlacCUpUKAUUU U  00OOIIeHUs;
OTIPEIeNATh LIEJHN AEATEeIbHOCTH, 3aJaBaTh MapaMeTpsl U
KpUTEpUU

WX  JOCTH)KCHHSI, BBISBISATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PACCMATPUBACMBIX SIBICHHUSIX

0) 6a30BbBIE UCCIIEIOBATEILCKUE TCHUCTBUS:

I[I/ICIII/[HJII/IHapHI)Ie

ITP6 1. ChopMUPOBAHHOCTH MPEACTABICHUN O POJIH
U Mecte (U3UKM M ACTPOHOMUU B COBPEMEHHOMU
Hay4YHOH KapTHHE MHpa, O CUCTEMOOOpa3yroIei posin
bu3uKu

B Pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKU H
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJAE€ POCCHUCKUX U
3apyOeKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
NOHMMaHue (U3UYECKON CYIIHOCTH HaOI0JaeMbIX
ABJICHUH MHUKpPOMHpA, MaKpoMHUpa U MeErammupa;
IIOHUMaHHE poiu

JCATCIIBHOCTH

aCTPOHOMMHU
B IPaKTUYECKOM 4ejoBeKa U
JaJIbHEHIIeM Hay4YyHO-TEXHHUUYECKOM pPAa3BUTHUHU, POJIH
bu3uKu

B (GOpMHpPOBaHHMU Kpyrozopa H (yHKIHMOHAIBLHOU
IPaMOTHOCTH 4YEJIOBEKA JUIsl PELICHUs] IMPaKTHYECKUX
3aja4;

[1P6 2. CdopMHpOBaHHOCTh yYMEHHUH paclo3HaBaTh
¢buznueckue sABIEHUS (IIPOLECChI) U  OOBSICHSTH
UX HAa OCHOBE M3YUYCHHBIX 3aKOHOB, PABHOMEPHOE
U PABHOYCKOPEHHOE MpsIMOJIMHEIHOe

CB060I[HOC naacHue TeJ, IBUKCHHUC IO OKPYKHOCTHU,

JABHMIXXCHUC,

UHepIUs, B3aUMOACWUCTBHE TeJ, KojeOaTenbHOe
JIBI)KEHHE,  PE30HAHC,  BOJIHOBOE  JIBXKCHHE;
muddy3us, OpOYHOBCKOE JBW)KEHHE, CTPOCHHE

JKUJKOCTEH M TBEPABIX T, U3MEHEHHE 00beMa Tel

pu HarpeBaHUU (oxJytaxaeHun), TEIUIOBOE

paBHOBecHEe, HCHApeHHe, KOHJIEHCAIWs, TUIABJICHHE,



- BIIQJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOH U

HpOeKTHOﬁ ACATCIIbHOCTH, HaBBbIKaMU paspCuIcHud
npo0Jem;

- BBISIBJISATH IMPUYIUHHO-CIICACTBCHHBIC CBA3U n
AKTyaJIM3UpoOBaTh 3aJady, BbIJIBUIaTb THUIIOTE3Yy €€

pEIIeHNs], HAaXOOUTh apryMEHTBl Ul JOKa3aTesIbCTBA
CBOMX YTBEP)KICHHI, 3a7aBaTh MapaMETPbl U KPUTEPUU
peLIeHus;

- AQHAJIM3UPOBATH IOJIyYCHHBIE B XOJE PEILUCHMS 3aJa4yu
pe3yabTaThl, KPUTUYECKU OLIEHUBATh UX OCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX;

- YMETb NEPEHOCHTh 3HAaHHA B IIO3HABATCIBHYIO U
MIPAKTUYECKYIO YaCTH KU3ZHEIEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSA U3 PA3HBIX IIPEIMETHBIX
obnacreii;

- BBIIBUIaTb HOBBIE HJEH, NpeiaraTb OPUTHMHAJIbHbBIE
MIOAXOABbI U PEILLCHHUS;

- TPOSIBJIATH CIIOCOOHOCTH UX UCIIOJIB30BAHUS B
IIO3HABATEJILHOW U COL[UAIbHOW IPAKTUKE

KpUCTAJIIIM3ALMs, KUIIEHUE, BIJIAXHOCTh BO3/yXa,
CBS3b CpeAHEH KHHETHMYECKOW DHEPruM TEIUIOBOIO
JIBIDKEHUSI MOJIEKYJT € aOCOJIIOTHOM TeMIepaTypoi,
MOBBILICHUE JABJIEHUS Tra3a IpU €ro HarpeBaHUH
B 3aKpBITOM COCYJle, CBSI3b MEXIYy IapaMeTpamu
COCTOSIHUS Ta3a B M30IPOLECcCcax; dJIEKTPHU3aLus Tell,
B3aMMOJCICTBHUE 3apsiiOB, HATPEBAHUE IIPOBOJHUKA C
TOKOM, B3alMOJEICTBHE

QJICKTPpOMAaruuTHass WHAYKOUA, JIeHCTBHE MarHUTHOI'O

MAar"HuToB,

IoJIA Ha MMPOBOJHUK C TOKOM

U JIBVOKYIIUICS 3apsil, SJICKTPOMArHUTHBIC KOJICOAHUS
Y BOJIHBI, MPSIMOJIMHEMHOE PACHpPOCTPAHEHUE CBETA,

OTpakKCHHE, MIPEIOMIICHHE, uHTepdepeHIus,
nudpakus

W TONApU3aluUs  CBETa,  JIUCTEPCHsl  CBETAa;
doTornekTpuyeckuii  3P(HEeKT, CBETOBOE JaBJICHUE,
BO3HUKHOBEHHE  JIMHEHYAaTOro  CHEKTpa  aroma
BOJIOPO/IA, €CTeCTBEHHAs u HCKYCCTBEHHAs
pPalOaKTUBHOCTb;

I1P6 3. Bnanenue OCHOBOIIOJIararouMu
bu3HIeCKUMU MTOHATHSIMHU " BEJTUYMHAMU,
XapaKTePU3YIONTUMHU dusnueckue TIPOIIECCHI
(CBSI3aHHBIMM € MEXaHUYECKUM  JIBIDKCHHEM,
B3aUMO/ICHCTBHEM Tel, MEXaHUYECKUMHU

KOJICOAHHSIMH U BOJIHAMH; ATOMHO-MOJICKYJIAPHbBIM

CTPOCHUCM  BCHICCTBA, TCIJIOBBIMHU IIPOLCCCAMU;
SJICKTPUYCCKUM u MAarouTHbBIM IOJIsIMH,
SJICKTPUYCCKUM TOKOM, QJICKTPOMAariuTHBIMHA

KOJIEOAHMSAMU U BOJIHAMH,; OIITHYCCKUMMU ABICHUIMU,

KBaHTOBBIMH  ABJICHHUAMU, CTPOCHUEM aToMa U



aTOMHOTO  siipa, PaJMOAaKTUBHOCTBIO);  BIIAJICHUE
OCHOBOIIOJIararoIuMu ACTPOHOMUYECKUMHU
MMOHSATHUSIMH, MTO3BOJISIOIIIUMH XapakTepHU30BaATh
MPOLECCHI, MPOUCXOASAIIME HA 3BE3/1aX, B 3BE3/HBIX
cucTeMax,

B MEXKTAIAKTUYECKON cpele; IBMIKEHHE HEOECHBIX
TEJ, PBOJIIOINIO 3Be3] 1 BcelreHHoM;

[IP6 4. BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusiMU (3aKOoH BcemupHoro Tsrorenus, [, I u 111
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHHYECKOH
DHEPruM, 3aKOH COXPAaHEHUsS MMIIYJbCa, IPUHIIUI
CYNEpIO3UIMN  CWJI, NPUHLUHUIN  PABHONPABHOCTH
MHEPLUHAIBHBIX CHUCTEM  OTCYETa; MOJEKYJAPHO-
KMHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Ia30BbIE
3aKOHbBI, TIEPBBIM 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHUs 3JEKTPUYECKOro 3apsaa, 3akoH KyroHna,
3akoH OMa J71s1 yyacTka 11enu, 3akoH Oma 1Jis OJTHOU
ANEKTPUYECKOM Lienu, 3akoH J[oyns - JleHma, 3aKoH
ANEKTPOMArHUTHOM HMHAYKUMH, 3aKOH COXPaHCHUS
SHEPIruM, 3aKOH NPSMOJUMHEWMHOrO pacnpoCTPaHECHUS
CBETa, 3aKOH OTPaXEHHUs CBETA, 3aKOH MPEJIOMIICHUS
CBETAa; 3aKOH COXPAHEHUS SHEPIUH, 3aKOH COXPAHECHUS
MMITyJIbCa, 3aKOH COXPAHEHHS  DIIEKTPUUYECKOrO
3apsiia, 3aKOH  COXpaHEHUs] MacCOBOIO  YHUCIa,
noctynatel bopa, 3aKOH pajiMOaKTUBHOTO pacraja);
YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH MpU aHann3e PU3NICCKUX SBICHUN
Y MIPOLIECCOB;

[1P6 6. BrnaneHne OCHOBHBIMH METOAAMM HAy4YHOTO
MO3HAHUSI, HCIOJIB3YEMbIMH B (PU3MKE: TPOBOIUTH



OpsMble ¥ KOCBEHHbIE HW3MEpeHus (puznueckux
BEJIMYMH, BbIOMpPAs ONTUMANBHBIA CIIOCOO M3MEpEeHUs
U UCHOJB3YysS  W3BECTHBIE  METOJbl  OLIEHKH
MOTPELIHOCTEN U3MEPEHUI, IPOBOJUTH HCCIIEIOBAaHUE
3aBHCHUMOCTEM buznyecKkux BEJIMYMH
C HCIOJIb30BAaHUEM MPSMBIX HM3MEPEHHUH, OOBICHATH
HOJyYEHHbIE pe3yJbTaThl, MCIOJB3Ys (U3NYECKUE
TEOPUM, 3aKOHbI M TIOHATUS, U JIeJaTh BBIBOJBI;
cobmonaTh mpaBwia 0e30macHoro Tpyaa IOpu
NPOBEACHUUN HCCIIEIOBAHU I
B paMKax yd4eOHOro »SKClepuMeHTa U Yy4eOHo-
HCCJIEIOBATENBCKOM JESITENHOCTU C MCIIOIb30BAaHUEM
(G POBBIX U3MEPUTENbHBIX YCTpPOICTB U
nabopaTopHOro 000pyaOBaHMs; CHOPMUPOBAHHOCTD
MpeCTaBICHUI

0 METOAAX IMOJIyuYeHHUs] Hay4yHbIX aCTPOHOMMYECKHUX
3HAHUI;

[1P6 7. CpopMHPOBaHHOCTH YMEHHSI peIIaTh
pacyeTHbIE 33Ja4u C SBHO 3alaHHON (PU3UUECKOM
MO/JIEJIbIO, UCTIONb3Ys PU3NUECKUE 3aKOHBI U
IIPUHIIMIIBI; HA OCHOBE aHAJINM3a YCJIOBUSA 3aJ1a4U
BbIOUpaTh PU3NUYECKYIO MOJIEIIb, BBIIEIATh
bu3ndecKue BeTUINHBI U (HOPMYJIIbI, HEOOXOIUMBIE
JUIs €€ pellieHHs], IPOBOJUTh PACUEThl U OLIEHUBATh
PEaTbHOCTH MOJyYE€HHOT0 3HaUeHUs (pu3nuecKon
BEJIMYMHBI; pElIaTh KaueCTBEHHBIE 33/1a4H,
BBICTpanBasi JOrMUYECKU HEIPOTUBOPEUUBYIO LIETIOUKY
paccykJIeHHUI

C OIOPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH

U pU3NYECKUE SIBICHUS



OK 02. Ucmomp30BaTh
COBPEMEHHBIE CPEJICTBA MTOUCKA,
aHam3a

U MHTEPIpETalui NHPOpMAITUU
¥ MTHPOPMAITMOHHBIC TEXHOJIOTHU
JIUTS BBITTOJTHEHUS 3a1a4
npodeccuoHaIbHON
eITEIbHOCTH

OK 03. ITnanupoBatb
U peasln30BBIBaTh COOCTBEHHOE
npodeccuoHanbHOe

JIMYHOCTHBIE pe3yNIbTaThl JIOJKHBI OTpakaTh B YaCTH
LIEHHOCTU HAY4YHOTO ITO3HAHUS:
- c(OpMHUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKd M OOIIECTBEHHON NpPaKTUKH, OCHOBAHHOIO Ha
Jajore KyJubTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MmecTa

B MIOJIMKYJIbTYPHOM MUDE;
- COBEpIIECHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOMN

KyJIbTYypbl KaK CpEICTBA  B3aUMOJECHCTBHUS

JIXIOABMU W TO3HAHUA MHUPA,

MEKY

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

Omnanenne YHUBEPCATHLHBIMH y4eOHBIMH
M03HABATEIHBIMA JICHCTBUSIMH:

B) pabora ¢ uHpopmaIue:

- BJAJCTh HAaBBIKAMH [OJIYYCHUS WHPOPMALUU U3
HUCTOYHUKOB pa3HbIX

THIIOB, CaMOCTOATCIIbHO

OCYHICCTBJIATL IIOHUCK, aHajin3, CUCTCMATU3AllUI0 U
MHTEpIpeTannio HH(HOPMAIMK PA3IUIHBIX BUJOB U (popm
MIPEJICTABIICHHS,

- ACIIOJIB30BATh CPEJICTBA MHPOPMAITUOHHBIX

N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEeIICHUA
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H

OpraHU3aIMOHHBIX 33124 C COOJI0JICHUEM TpeOOBaHHIA
APrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeH s, MPABOBBIX U ITUYECKUX HOPM,
HOpM UH(POPMAIMOHHON 06€30MaCHOCTH

JIngHoCTHEBIC PE3YIbTAThl JOJDKHBI OTpPaXaTb B 4YaCTH
AYXOBHO-HPAaBCTBECHHOT'O BOCIIMTAHUA:

- CIOCOOHOCTD OLCHUMBATh CHUTyallUI0O W IIPUHHUMATh

[1P6 5. YMeHHe Yy4yHUTHIBaTh T'PaHMULBI HPUMEHEHUS
U3yYEHHBIX (U3MYECKHX MOJeneil: MarepuanbHas
TOYKa, MHEpLHalIbHAsl CUCTEMAa OTCUETAa, WUJCaIbHBII
ra3; MOJEJIHU CTPOCHMSI T'a30B, )KMJKOCTEH M TBEPIBIX
3apsn, sAAepHas
MOJIeJIb aTOMa, HYKJIIOHHas MOJ€Ib aTOMHOIO s1pa
IpY pelIeHnn GU3NYECKUX 3a]a4;

ITP6 9. CpopMupOBaHHOCTH COOCTBEHHOM MO3UIMH

10 OTHOILLIEHMIO K (pr3nueckoit HHPpOpMaLuy,

T€J, TOYEYHBIH OJIEKTPUYECKUU

II0JIy4a€MOU U3 PA3HbIX UCTOYHUKOB, YMEHUI
UCTIOJIb30BaTh MU(POBHIE TEXHOJIOTUH JUISI TOUCKA,
CTPYKTYpPUPOBAHMUSI, UHTEPIIPETALIMU U IPEJICTABICHUS
y4eOHOM 1 HAyYHO-MIOMYJISIpHON HHpOpMaIHH;
pa3BUTHE YMEHUI KPUTUYECKOTO aHAJIN3a
noJay4yaeMoil nHpopmanuu

ITP6 9. CdhopMHUpPOBAaHHOCTH COOCTBEHHOW TO3HIIMH

0 OTHOIICHHI0O K (¢u3nyecko uHpopManuuy,

MOJIy4aeMOil W3 pa3HbIX HCTOYHHUKOB, YMEHUH



" JINYHOCTHOC pa3BUTHUC,
HNpeaIpPUHUMATEIbCKYIO
JeSITeTbHOCTD

B nIpoeccuoHanbHOM chepe,
UCTIOJIB30BaTh 3HAHMS 110
MPaBOBOI1

U (MHAHCOBOH IPaMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX
CUTYyaIHAX

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH
U paboTath
B KOJUIEKTHBE
¥ KOMaH/1e

OCO3HAHHBIC pEILIEHUs], OPUECHTUPYSACh HAa MOPAJIBLHO-
HPaBCTBCHHBIE HOPMBI
U LIEHHOCTH;

-OCO3HAHUEC JIMYHOI'O BKJIad B IMOCTPOCHUC }’CTOI\/'I‘II/IBOFO

Oymymiero;

MetanpeameTHble pe3yabTaThl TOJKHBI OTPaXaTh:
OBnanenue YHUBEPCATbHBIMU PETYISATUBHBIMU
NEeNCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSAITENIbHO  OCYLIECTBISATH  IMO3HABATEIbHYIO
NESTCIBHOCTh,  BBISBISITH  MPOOJIEMBI,  CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTenbHON NeSATeTLHOCTH

Y )KU3HEHHBIX CUTYaLIHIX;

- CaMOCTOSITEILHO COCTABIIATH IJIAaH PEIICHUS MPOOIEMbI
C YY4EeTOM UMEIOIIHUXCA  PECYpPCOB,
BO3MOXHOCTEHU U MPEANIOYTECHUM;

COOCTBEHHBIX

0) CAMOKOHTPOJIb:
pednekcun IS
CHTYyalluH, BBIOOpA BEPHOT'O PEIICHNUS;

WCIOJIb30BaTh  IIPUEMBI OLICHKH
- YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh
pELIECHHS IO X CHUKEHUIO

JInyHOCTHBIE pE3ynbTaThl JOJKHBI OTpa)kaTh B YacTH
LIEHHOCTU HAayYHOT'O [TO3HAHUS:

-OBIa/ICBAHME HABBIKAMU Y4e€OHO-HCCIIEeI0BATENLCKOMH,
MPOEKTHOU U COLIMATIBHOM AEATEIIBHOCTH;
MertanpeaMeTHbIE PE3YIBTATHI JOJIKHBI OTPaXkKaTh:
OBnazieHue  YHHUBEPCAIBHBIMU ~ KOMMYHUKATHBHBIMHU
JIEUCTBUSIMU:

0) COBMECTHasl IeATEeIbHOCTD:

UCIIOJIb30BaTh LU(POBBIE TEXHOJOTUH ISl TOMCKA,
CTPYKTYPHPOBaHHSI, HHTEPIPETALUH U TIPEICTABICHUS
yu4eOHOH W

HAy4YHO-TIONYJSpHOM  MH(pOpMaLnu;

pa3BuTue YMEHUH KPUTHYECKOTO aHaJIn3a

nojrydyaeMoil nuudopmanuu

ITP6 10. OBnagenue yMmeHUsIMHA pad0TaTh B TPYIIIE

C BBIMOJTHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIbI, pAlMOHAIBEHO
pacnpenensaTh 1eITeIbHOCTh B HECTaHAAPTHBIX
CUTYyaIUsX, aJICKBATHO OLIEHUBATh BKJIAJ KaXKJ0TO U3
YYaCTHUKOB TPYIIIIBI

B pellIEHUE paccMaTpUBaeMOM MpoOIeMbl



OK 05. OcyuiecTBisITh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAITUIO Ha
TOCYJTapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

- IOHUMAaTh U MCHOJB30BaTh MPEUMYIIECTBA KOMaHIHOMN
Y MHJIUBUyaJIbHOU pabOThI;

- BBIOMpATh TEMATHKY M METOJbI COBMECTHBIX JIEHCTBUN
C y4eToM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO
YjIeHa KOJJICKTHBA;
- TpUHUMATh IIEIM  COBMECTHOH  JIeATEIbHOCTH,
OpraHW30BBIBATh W KOOPJIWHHUPOBATH JECUCTBHUS IO €€
JOCTHKEHHUIO: COCTABIISTH TUIaH JEUCTBUHN, pacpeensiTh
poIu C Yy4YeTOM MHEHHMH YYacCTHHUKOB, OOCYXIaTh

pe3yJIbTaThl COBMECTHON PaOOTHI;

-OIICHMBAaTh KAaueCTBO CBOET0 BKJIaJa M  KaXJOTrO
yY4aCTHMKa KOMaHIbl B  OOMMH  pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

Osnanexnue YHHMBEPCAIbHBIMU PEryJIsSsTUBHBIMU
NEUCTBUSIMU:

T) IpUHSITHE Ce0sl U JPYTUX JIIOICH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JTOACH

[IPH aHAJIHN3E Pe3yIbTATOB JACSITEILHOCTH

JIndHOCTHBIE pPE3yJbTAThl JODKHBI OTPaKaTh B YacTH
ACTETHYECKOTO BOCITUTAHUS:

- ACTETHYECKOE OTHOIIEHUE K MHpPY, BKIIOUYAs ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOIO0 TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIIECTBEHHBIX OTHOIICHHIA;

B 00J1aCTH MAaTPUOTUIECKOTO BOCITUTAHHUS IPOSIBIIATD:
-IICHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U TIPUPOTHOMY HACIEAWIO, MaMSTHUKAM,
TpaguuusaM HaponoB Poccum, noctmxeHussm Poccun B
HayKe, HCKYCCTBE, CTIOPTE, TEXHOJIOTHSIX U TPYJIC;
MeTtanpeameTHble pe3yabTaThl TOJKHBI OTPaXaTh:

ITP6 1. ChopMupoOBaHHOCTH TPEACTABICHUN O POIH
U MecTe (U3UKM M AaCTPOHOMHHM B COBPEMEHHOM
Hay4YHOM KapTHHE MUpPa, O CUCTEMOOOpa3yIoLIeil poiu
bu3uKn

B pa3BUTHUH
COBPEMEHHBIX TEXHOJIOTHH, O BKJaJ€ POCCUICKUX U
3apyOeKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH;

CCTCCTBCHHBIX HAYK, TCXHUKH H

MOHMMaHWe (PU3NMYECKON CYIIHOCTH HAOII0AaeMbIX
SBIICHUH MUKpPOMHpA, MaKpOMHpa U METaMHupa;
[IOHUMAaHUeE ponu

JACATCIIBHOCTH

aCTPOHOMHUU
B  IPAaKTHYECKOU YyeloBeKa U

JTanbHEWUIIEeM Hay4YHO-TEXHHYECKOM DPAa3BUTUH, POJIHU
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OK 07. CognericTBOBaThH
COXPAHEHHUIO OKpYyXkKarolen
Cpelbl, pecypcocOepexeHuIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMaTa,
IPUHLIUIIBI OE€PEKITUBOTO
MPOU3BOACTBA, YP(HEKTUBHO
JIENUCTBOBATD

B UPE3BBIYAIHBIX CUTYyAIIHSIX

TIK 3.2. Co3naBath
Pa3BHBAOIIYIO MPEeIMETHO-
IPOCTPAHCTBEHHYIO cpeny,
TI03BOJISIOIIY IO OpraHU30BaTh
oOyueHHe JeTeld paHHEro |

JOLLIKOJIBHOI'O BO3pacra, B TOM
4yucile JeTed ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 3/10POBbSI B
COOTBETCTBUM €O CHEIUPUKOI

00pa30BaTeNIbHOI POrpamMMBl.

OBnazeHue  YHHUBEPCAJIIbHBIMU  KOMMYHUKATHBHBIMHU
JCUCTBUSIMU:

a) obmeHue:

- OCYHIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(hepax >KU3HU;
- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PECHHS

C HCTOJIb30BAHUEM SI3BIKOBBIX CPEACTB

JlnyHOCTHBIE pE3ynbTaThl JOJKHBI OTpa)kaTh B YacTu
DKOJIOTHYECCKOTO BOCIIUTAHHUS:
3KOJIOTHYECKOM

- c(hOpMHUPOBAHHOCTb KYJIBTYPHI,

IIOHUMAaHUC BIIMSAHUSA COIIMAJIbHO-3KOHOMHNYCCKHUX

MPOLECCOB HA COCTOSSHUE NPUPOJHOW M COLMAJIbHOU

Cpepsl, OCO3HAHHE r7100aJIEHOTO xapakrepa
9KOJIOTHYECKUX TTPOOIIEM;

- IUIAHUPOBaHWE W  OCYIICCTBICHUE JICHCTBUH B
OKpyXXalolllel  cpelie  Ha OCHOBE 3HAHUS  IeJel

YCTOWYMBOTO pa3BUTHUs YEJIOBEUECTBA;

aKTUBHOE HENIPUATHE NEHUCTBUM, IPUHOCAIUX BPEA
OKpY’Karolleu cpene

JImyaOCTHEBIC PE3YIbTAThI JOJDKHBI OTpaXaTb B YaCTH
TPYZOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPYy/y, OCO3HaHHUE LIEHHOCTH MacTepCTBa,

TPYIOITIOOHE;

- TOTOBHOCTb K AKTUBHOM JeSITeIIbHOCTH
TEXHOJOTMYECKOW ¥  COIMAIbHON  HAaNpaBICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATh, IJIAHUPOBATH u

CaMOCTOATCIIbHO BBITIOJIHATDL TaKYH0 JCATCIbHOCTD,

- WHTEpeC K pas3nuyHbiM cdepaM mpodeccruoHaTbHON
JIESITSIIBHOCTH,

- TOTOBHOCTH M CIOCOOHOCTh K OOpa3oBaHUIO U
€caM000pa30BaHUIO Ha IPOTSHKEHUH BCEU KU3HU;

bu3uKu

B (OpMHpPOBaHMU Kpyrozopa H (yHKIHOHAIBEHOU
IPaMOTHOCTH 4YeJIOBEKa JUIS PEIICHHs MPaKTHUIECKUX
3a7a4

ITP6 8. ChpopMUPOBAaHHOCTH YMEHHS IPUMEHSTh
NOJIyYEeHHbIE 3HAHUS JUIsl OOBSICHEHUS YCIOBUI
NpoTEeKaHUs (PU3NYECKUX SIBIICHUM B IPUPOJIE U AJIS
IIPUHATUS IPAKTUYECKUX PEIICHUM B IIOBCEAHEBHOMU
JKU3HU 1711 o0ecrieueHns 6€30MacHOCTH MPU
oOpaitieHruu ¢ ObITOBBIMU MPUOOpamMH U
TEXHUYECKUMH yCTPOUCTBAMH, COXPAHECHHUS 310POBbS
U COOJIIOZICHUS. HOPM 9KOJIOTUYECKOT0 ITOBE/ICHUS B
OKpY’Karollel cpesie; MOHUMaHHe He00X0AUMOCTH
NPUMEHEHUS JOCTHXKEHUH (PU3UKU U TEXHOJIOTUH JUIs
pPalMOHAJIBLHOTO IPUPOJOIIONIB30BAHNUS

ChopMUpOBaHHOCTH YMCHHSI PUMEHSTH ITOTYICHHBIC
3HAHUS U1 OOBSICHEHUS YCIIOBUM MPOTEKAHUS
(U3UYECKUX SIBJICHUHN B IPUPOIE U JIJIs1 TPUHATHUS
MPaKTUYECKUX PEIICHUH B TTOBCEAHEBHOM JKU3HU IS
obecrieueHust 6€30MaCHOCTH TIPU OOPAIICHHUH C
OBITOBBIMU TPUOOPAMU U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOTIOACHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKpYXKarolen
cpele; TOHUMaHue HEOOXOAMMOCTH IIPUMEHEHUS
JOCTYKCHHUN (PU3UKU U TEXHOJIOTUHN IS
panMoOHAIBHOTO MPUPOJIOTIOTH30BAHUS

11



MeTtanpeamMeTHble  pe3ylbTaThl  JIOJDKHBI  OTPaXKaTh:
OBnanenue YHUBEpCAJIbHBIMU Y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JEHUCTBUS: CaMOCTOSATEIHHO
dbopMyJIIpoBaTh M aKTyaIH3WpOBaTh  MPoOOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;  YCTaHaBIIMBATh
CYILIECTBEHHBIN MPU3HAK UM OCHOBAHUS IJII CPAaBHEHUS,
Kinaccupukauud ©  00OOIIEHHUs; OmpelneisITh IeNu
NEeSTEIbHOCTH, 3a/1aBaTh MapaMeTpbl M KPUTEPUH UX
JOCTHKEHHUS; BEISIBIISITH 3aKOHOMEPHOCTH u
MIPOTUBOPEUMS B pACCMATPHUBACMBIX SBICHUSIX

0) 6a30BbIE UCCIIEIOBATENBCKUE NICUCTBUS: - BIAJIETh
HaBbIKaMHU Y4€OHO-HMCCIIE0BATEILCKON U MPOEKTHOMN
JeSITEIbHOCTH, HaBbIKaMU pa3penieHus mpooiem; -
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyallu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUTIOTE3Y €€
pellIeHNs, HAaXOAUTh apTyMEHTHI 7S I0Ka3aTeIbCTBA
CBOMX yTBEPXKJACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH
PEIICHUS; - aHATU3UPOBATH MOJIYICHHBIC B X0J1¢ PEIICHUS
3aJla4M Pe3yJIbTAThl, KPUTHICCKH OICHUBAThH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;
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2.  CTPYKTYPAUCOJEPKAHUE
TUCIUATITAHBI

2.100beM JMCHUIIIMHBINBUABIY4e0HOHPAOOTHI

Buna yueOHoi padoThl

O0BeM B yacax

O0bem 00pa3zoBaTe/IbHOM MPOrPAMMBI 1M CIUTIIMHbBI 108
OcHoOBHOe coep:kaHue 9,5
B T.4.

TEOPETUYECKUE 3aHATHS 4
J1a00paTOPHBIE U IPAKTUUCCKUEC 3aHATHUS 5,5
IIpodeccuonanbHO OpMEHTHPOBAHHOE CO/Iep:KaHMe (Coep:KaHne 55
NPUKJIATHOTO MOIYJIsA) ’
IIPAKTUYECKUE 3aHATUS 2,5
CamocrosiTeibHas pabora 96

IIpomeskyTounas arrecrtauus (quddepeHUMPOBAHHDbIN 3a4€T)

OBIIEOBPA3OBATEJBHON
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2.2. TemaTnyecKMHIIAHUCONEPKAHUE TN CITATTUHBI«DU3UKA»

HaumenoBanuepasj
eJIOBUTEM

Coaepxxanue yueOHOro Mmarepuasa (0OCHOBHOE U NPOdecCHOHATBHO OPHEHTHPOBAHHOE),
JIadopaToOpHbIE U NPAKTHYECKHE 3aHATHS

Oo0Bem
4ac0B

DopmupyeMble
KOMITeTeHIIU !

1

2

4

Pasznenl.®@u3nka U MeTOAbI HAYYHOI'0 TO3HAHUA

Tema 1.1
BBenenue

Conep:kanueydeOHOromaTepuasia

@usuka - Hayka o mnpupone. Hayunble MeTonepl MO3HaHUSA OKpyKarouero mupa. Ponb
SKCHEpUMEHTa W TEOpPUU B TMPOLECCe TO3HAHUS MPUPOJBL. DKCIEPUMEHT B (HU3UKE.
MopenupoBanue (pu3nyeckux sABJIeHUN U npoueccoB. Hayunsle runoressl. @u3nueckue 3aKOHbI U
TeopHuH. I'paHUIBl TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpuHImn coorBercTBus. Poms u mecto
¢u3ukK B (OpMHPOBAHUM COBPEMEHHOW Hay4HON KapTHUHBI MUpPA, B IPAKTUUECKON JESATEIIbHOCTH
JTronen

OKO03
OKO05

Pa3zpen2.Mexanuka

Tema2.1
KuaemaTuka

Conep:xkanueyyeGHOrOMaTepuaia

Mexannueckoe naBukeHHE. OTHOCUTENBHOCTh MEXaHMYECKOro IBMkeHMs. Cucrema oTcuerTa.
Tpaexropus. [lepemenienne, CKOpocTh (CpeHssE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUaJIbHOW TOUYKH, UX MPOEKIUH HAa OCH CHCTeMbl KoopauHaT. CloXeHHe NepeMelleHui U
ClIOKeHHEe ckopocTel. PaBHOMepHOE U paBHOYCKOpPEHHOE MpsSMOJIMHENHHOe ABMkeHue. ['paduku
3aBHCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepeMeIleHUs] MaTepruaibHOU TOYKHU OT
BpemeHn. CBoOoAHOE TajeHue. YcKopeHue cBoboaHoro mageHus. KpuBonuHeWHOe ABHKEHUE.
JIBrKeHnEe MaTepuanibHOM TOYKHU IO OKPYKHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENIBHOE YCKOPEHUE

HpaKanecmle 3aHATHHA

[TpakTyeckue paboOTHI:

N3mepenne MTrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXKAY IyTSAMHU, MPOMICHHBIMU TEIOM 3a II0CIEAO0BATEIIbHbBIC
pPaBHbBIE TIPOMEXKYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTBIO,
PaBHOI HYJIIO.

N3yueHne nBrKEHUs MApUKa B BI3KOU KUJIKOCTH.

N3yuenune nBuxeHus Tesa, OpOLIEHHOTO TOPU30HTAIBHO

0,5

Tema2.2

Conep:xkanueyyeOHOroMmaTepuasa

OKO1
OKO02
OK04
OKO05
OKO07
IIK 3.2
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JmHamMuka

[Ipuaiun orHocurenbHOocTH [anmumnes. IlepBeiit 3akoH HeroTona. MHepuuanbHblE CHCTEMBI
orcueta. Macca Ttena. Cuna. IlpuHuun cynepnosunuu cui. Bropoit 3akoH HeroToHa i
MarepuaibHOM Touku B mHepuuanbHoi cucteme orcuera (MCO). Tperuit 3akon HproTona nms
MaTepualbHBIX TOYEK. 3aKOH BceMUpHOro TsroteHus. Cuna Tspkectu. [lepBas kocMmuueckas
ckopocth. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumment tperus. Cuiia COMpOTUBICHUS MPU IBHKCHUT
Tena B XKHUAKOCTH wiM rase. [locTynarenbHoe U BpaliareiabHOe JBUKEHHE a0COJIIOTHO TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpaieHus. [lneuo cumbl. YcinoBus paBHOBECUS! TBEPIOTO
tena B UCO

HpaKTI/I‘-IeCKI/IC 3aHATUA

[IpakTuueckue padbOTHI:

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IUIOCKOCTH MO JE€HCTBUEM HECKOJIBKUX CHJL.
HccnenoBanne 3aBUCHMOCTH CHUJI YIPYTOCTH, BO3HHMKAIOMIMX B /1€()OPMHUPOBAHHON MpPYXKUHE U
PE3MHOBOM 00pas3Iie OT BEIMYUHBI HX AehOpMaIliu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS

0,5

Tema2.3
3aKOHBI COXPaHEHUS
BMCXAaHUKEC

Conep:kanueyyeoHOroMaTepuasia:

NMmnynbe MaTepuanbHONW TOYKH, CUCTEMbI MAaTE€pPHAJIbHBIX ToueK. MMIynbc cuiibl 1 M3MEHEHue
UMITyJibca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOe nBukeHue. Paborta cuibl.
MoutHocth cunbl. KuHeTnueckass sHeprusi marepuanbHOM Touku. Teopema 00 H3MEHEHUU
kuHetnyecko oHepruu. [loTeHuuaneHas sHeprus. [loTeHumanbHas dHEPrus  ymnpyro
nepopMupoBaHHON MpyxHHbI. [loTeHUManbHas SHeprus Tenaa BOJU3U IMOBEPXHOCTU 3EMIIH.
[ToreHnuanbHble M HEMOTEHUMaNbHble CHIBL. CBs3b pabOThl HEMOTEHLUANbHBIX CHI C
WU3MEHEHUEM MEXAHWYECKOM PHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHMS] MEXAHUYECKOW YHEPTUH.
VYupyrue u Heynpyrue CTOJIKHOBEHHUS

[IpakTrueckue 3aHATHS

[IpakTuueckue padbOTHI:
W3yuyeHne cBA3M CKOPOCTEH TeJ IIPU HEYIIPYTOM yaape.
HccnenoBanue CBsI3M pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEPTHUH Tena

0,5

IpodeccuonanbHO OpEHTHPOBAHHOE CoepKaHue (CoAep:KaHHe MPUKJIATHOTO MOTYJIs)

IIpakTH4eckue 3aHATHA

0,5
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[TpakTtuueckass padora: TeXHHYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIIUIAOMETP,
IBIKCHUE CHAps/IOB, IEMHbIE W pPEMEHHBIe Iepelayd, IOAIINITHUKH, BOJOMET, KOIep,
Hp}’)KI/IHHEJﬁ MUCTOJICT, ABHUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB U PAKCT.

[TpakTrdeckas pabora:
I/ICHOJ'II)?)OBaHI/Ie3aKOHOBMexaHI/IKI/IILHﬂO6’bHCHCHI/ISII[BI/DKCHI/IﬂHe6CCHI)IXTCJ'II/II[J'Iﬂpa?,BI/ITI/Iﬂ
KOCMHNYECKHUX HCCHGHOB&HHﬁ, T'paHULbl TIPUMCHHUMOCTHU KJIACCUYECKON MeEXaHWKH. I/IMI/ITaHI/ISI
HEBECOMOCTHU

Pa3zpnen3.MoJiekynsipHasippu3nKan TePpMOJIMHAMHUKA

Tema3.1
(OCHOBBIMOJIEKYJISIPH
o-
KMHETUYECKOMTEOpUH

Conep:xxaHueydeOHOrOMaTepHaia:

OCHOBHbBIE  TOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKOW Teopuu. bBpoyHOBCKOE  JBUJKEHHE.
Huddysus. Xapakrep IBUKECHUS U B3aUMOACHUCTBUS YaCTHI BeIIeCcTBa. MoIenn CTpOSHHsI Ta30B,
KUIKOCTEH M TBEPJBIX TEJl U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepnsl MoJiekys. KomuuectBo BemiectBa. IlocrosiHHass ABoraapo. TermioBoe paBHOBECHE.
Temneparypa u ee usMmepenue. lllkana temneparyp Llenbcus. Mojenbs wuaeabHOTO rasa.
OcCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKONH TEOpUU MJealbHOro rasza. AOCOoTHas
TEMIIEpATypa Kak Mepa CpelAHEH KHHETUYECKOM SHEPIUM TEIUIOBOTO JABM)KEHHS YacTHIl rasa.
[lIxana temneparyp KeneBuna. YpaBuenue Menzeneesa-Knaneiipona. 3akon JlanbToHa. I'a30BbIe
3aKoHbI. M3omponeccsl B MIACAJIBHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMA,
n30xopa, n3odapa

[TpakTrueckue 3aHATHS

[TpakTrueckue paboThI:
W3mepenune Macchl BO3yXa KJIacCHOM KoMHare. MccinenoBanne 3aBUCIMOCTH MEXTY
napaMeTpamMu COCTOSIHUS Pa3peskeHHOro rasa

0,5

JlabopaTopHbIe3aHATHSA

Jlaboparopnas padota 1./3y4eHHUeoIHOTO 13 U30IPOIIECCOB

Tema 3.2
(OCHOBBITEPMOIMHAM
KA

Conep:xkanueyye0OHoromarepuasa:

TepmonuHamuyeckasi cuctemMa. BHyTpeHHssS SHEprusi TEpMOAMHAMUUYECKON CUCTEMBI M CIIOCOObI
ee u3MeHeHus. KommuecTBo TeoTsl M paboTa. BHyTpeHH:s sHEeprus 0{HOATOMHOTO HJI€aJIbHOTO
raza. Buasl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIMS, U3IydeHHE. TeEIUIOEMKOCTh Tena.
VYaenpHas TEMJIOEMKOCTh BemiecTBa. KoindyecTBo TEmIOTH Npu Terwionepenade. Ilepsuiii 3akoH
TepMoaMHAMUKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKY K n3onporeccam. I'paduueckas

0,5

OKO1
OKO02
OKO04
OKO05
OKO07
IIK 3.2
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UHTEpIpeTanus padoThl ra3a. TeruioBble MamMHbBL. [IpUHLIUINBI AEHCTBHUS TETUIOBBIX MAIIUH.
[IpeoOpa3oBanus 3Hepruu B TEIIOBBIX MammmHax. Koadduiuent monesHoro neicTeus (ganee —
KIT) temnoBoit mammubl. [lukn Kapuo u ero KIIJ[. Bropoil 3akoH TepMOIWHAMHKHU.
HeoOpaTuMOCTh Mpo1eccoB B MPUPOIE. DKOIOTHIECKUE TTPOOIEMBI TETIOIHEPTETHKH

[IpakTrueckue 3aHATUS

[TpakTrueckas padota: Mi3mepenne yaenpbHOU TeIII0eMKOCTH

0,5

Tema 3.3
ArperaTHble
COCTOSIHUSIBELIIECTBAU
(azoBbIe

[EPEXOIbI

Conep:xxanuey4yeOHOromMaTepuaa:

[TapooOpazoBanue u KoHIeHcauus. McapeHue u KumneHue. Y jefibHas TerioTa napooOpa3oBaHusl.
3aBHCHMOCTh TEMIIEPATyphl KUTICHHUS OT JaBJIeHUs. AOCONIOTHAsS M OTHOCHTENbHAs BIAXKHOCTh
Bo3ayxa. Hacermennsrnii map. Teepaoe Teno. Kpucrammmaeckue u amopdubie Tena. AHU30TPOIHS
cBoiicTB KkpuctayioB. JKunkue kpuctaiuisl. CoBpeMeHHble Marepuanbl. IlnaBneHue u
KpucTayu3anus. Y ienbHas Teriora miasineHus. CyOaumanus. Y paBHeHHE TEIUIOBOTO OalaHca

0,5

JlaGopaTopHble3aHITHS

Jlaboparopnas padota 2. OnpeneneHueBIaKHOCTHBO31yXa

IIpodeccuonaibHO OPMEHTHPOBAHHOE COJEP:KaHUE (COAePKAHUE MPUKJIATHOTO MOIYJIs)

HpaKTH‘-IECK]/Ie 3aHATHUA

[IpakTnueckass paborta: TexHMUeckHe YCTpPONCTBA M IMpPaKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apometp. Ompenenenne mMacchl BO3[yXa B KOMHATE€ Ha OCHOBE M3MEpEHHH 00beMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

ITpaktuyeckass pabora: TexHMuYeckHe YCTpOWCTBA M IMPAKTHMYECKOE NpPUMEHEHHE: ABHUraTellb
BHYTPEHHEIO CrOpaHusi, OBITOBOM XOJOAWIBHMK, KOHJUIIMOHEp, TMIPOMETP U MCHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU IOJIyYEHHs] COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUU

0,5

Pa3nend.dnekTpoanuHaMuKka

Temad.1
DIIEKTPOCTAaTHKA

Conep:xkanueyde0HOromarepuasa:

OnexTpuszanus Tea. DJIEKTpUYeCKUM 3apsz. JlBa Buaa ayieKTpudeckux 3apsaoB. lIpoBonHukw,
IOUBJIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUs IEKTPUUECKOro 3apsaa. Bzaumonencreue
3apsanoB. 3akoH Kynona. Dnexkrpudeckoe nose. HanpsskeHHOCTD anekTpuyeckoro nodis. [lpunnun
CYTEPIIO3UIIMU 3JICKTPUUECKUX ToJei. JIMHUKM HampspKeHHOCTH 3JeKTpudeckoro moisi. Pabora
cwl anekrpocrarnyeckoro mnons. [lorenuman. PasHocts mnoteHuumanos. IIpoBogHuku u
IUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM Mo, JAUaneKTpruuecKas IpOHULAEMOCTh. DJIEKTPOEMKOCTb.

0,5

OKO1
OKO02
OK04
OKO05
OKO07
IIK 3.2

17



KOH,[[GHC&TOp. SHGKTpoeMKOCTL IIJIOCKOT'O KOHJACHCATOpPA. 3Hepl"I/I$I 3apAKCHHOT'O KOHACHCATOpa

[IpakTrueckue 3aHATUS

0,5

ITpakTryeckas pabota: 3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa ’

Temad.2 CoaepxxanueyuyeOHOroMaTepuasa: 0,5
ITocTosTHHBIM DNEeKTpUUECKUN TOK. YCIIOBUS CYIIECTBOBAHMS 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuna

PIEKTPUYECKUN TOK.

TOKM B pa3iIn4HbIX
cpenax

toka. Ilocrosuubiii TOk. Hampstkenue. 3akoH Oma i ydacTka IEnu. ODJIEKTPUUYECKOE
CONPOTHUBIIEHUE. YIeJIbHOE CONpPOTHBIEHHE BellecTBa. IlocimenoBarenbHoe, MapajiebHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. Pabora snekTpuyeckoro Toka. 3akoH J[xoyns-Jlenna.
MOIHOCTh ANEKTPUYECKOTO TOKA. OJIEKTPOABMKYINAS CHUJIAa M BHYTPEHHEE CONPOTUBIICHUE
UCTOYHUKAa ToKa. 3akoH OMa Juis MONHOM (3aMKHYTOM) oanekTpudeckoil nenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAsi MPOBOJAUMOCTh TBEPJbIX METAJUIOB. 3aBUCHUMOCTb COINPOTHBIICHUS METANIOB OT
Temreparypbl. CBEpXNMPOBOAUMOCTb. DJIEKTPUUYECKUM TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX
nydkoB. [lomynpoBoanuku. CoOcTBEHHass M MPUMECHAs MPOBOJUMOCTb IOJIYIPOBOJHHUKOB.
CaoiicTBa p-n-nepexojna. IlomynpoBogHuKOBbIE MPUOOPHI. DIEKTPUUYECKUI TOK B pacTBopax U
pacriaBax 3JIEKTPOJUTOB. DIIEKTPOJUTHYECKAs IUCCOLMALNS. DIEKTPOIU3. DICKTPUUECKUNA TOK
B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSITEIbHBIN pa3psaa. Monnusd. [lnazma

JlabopaTopHbIe3aHATHSA

JlabopatopHnast pabora 3. M3y4eHue CMEIIaHHOTO COCTUHECHHUS PE3UCTOPOB.
Jlaboparopuas padota 4. VI3amepeHue IeKTPOABIKYIIIEH CUITBI HCTOYHHKA TOKA U €T0
BHYTPEHHETO COIPOTUBJICHUS

Tema 4.3
MarauTHOE 110JIe.
DIIeKTpOMarHuTHas
MHITYKIHS

ConepxanueyyedOHOroMmarepuasa

[Toctosinnpie MarHuthl. B3anmojeiicTBHe MOCTOSHHBIX MarHUTOB. MarHuTHoe moje. BekTtop
MarHuTHON uHAykiuu. [lpunnun cynepnosunuu. Jluauu maruutHoi uaaykuuu. Kaptuna nuxuit
MAarHUTHOM MHAYKLMH TOJS MOCTOSHHBIX MAarHUTOB. MarHuTHOe 1oJie MPOBOJHUKA C TOKOM.
Kaptuna nunHuil 1osiss ATUHHOTO MPSMOI0 MPOBOAHUKA M 3aMKHYTOT'O KOJBIEBOIO MPOBOJAHHKA,
KaTymku ¢ TokoM. OnbiT OpcTena. B3aumoneiictBue npoBoaHUKOB ¢ TokoMm. Cuiia Amrepa, ee
Moaynb U HanpasieHue. Cuna JlopeHua, ee MOAyib W HampaBieHUE. [[BukeHHe 3apsnKeHHOMN
YaCTHUIBl B OJJHOPOJHOM MarHUTHOM Tosie. Pabota cwibl Jlopenna. SIBieHue 31eKTpOMarHUTHON
uHaykiuu. [lorok BekTopa marHuTHOM MHAYKUMU. DC MHAYKUHMH. 3aKOH 3JIEKTPOMATHUTHOMN
unaykuun @Papazes. BuxpeBoe snexTpuueckoe mose. DNEKTPOABIDKYIIAs CHJIa WMHAYKLUHUU B
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IIPOBOJIHUKE, JBIKYILEMCS MMOCTYNAaTelIbHO B OJHOPOJHOM MarHUTHOM mnoie. [IpaBuno Jlenua.
NunyktuBHOCT. SIBNeHue camoumHaykiuu. DJ[C camMOMHAYKIMHM. DHEPrusi MarHUTHOTO IOJIS
KaTyIIKH C TOKOM. DJIEKTPOMarHUTHOE T10JI€

[IpakTrueckue 3aHATHA

[TpakTrueckue padboTel: M3yueHne MarHuTHOTO TMOJIS KaTylnIku ¢ TokoM. VccnenoBanne necTBust
ITOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM

0,5

JlaGopaTopHble3aHITHSA

JlaGopatopHnas pabora 5. MI3ydyeHue siBIeHUs 3JeKTPOMAarHUTHOW UHTYKIHH

IMpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaHHE (COTepKaHHEe MPUKJIATHOTO MOXYJIs)

HpalcTuqecmle 3aHATUHA

[TpakTrueckas pabora: TexHHYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DIICKTPOCKOIL,
ANIEKTPOMETP, KOHAECHCATOp, KOMUPOBAJIbHBIA ammapar, CTPYWHBIM MpPUHTEpP, aMIepMeTp,
BOJIBTMETD, peocrar, HMCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE npuOopHI,
AJIEKTPOOCBETUTENBHBIE TPHUOOPHI, TEPMOMETP COMPOTUBIICHHSI, BAKYYMHBIN MO, TEPMUCTOPHI U
(GOTOPE3UCTOPBI,  MOJYNPOBOJAHUKOBBIM  JHOJ,  TalbBaHWKA,  IOCTOSHHBIE  MAarHUTHI,
QJICKTPOMAIrHUTHI, DJICKTPOABUT'ATCIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIWMOHHAA IICYb.
[TpakTrdeckast paboTa:Mepbl AJIeKTPOOE30MAaCHOCTH, JJIEKTPOCTATHUYECKas 3allluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKaHUE

0,5

Pa3zpens.Koaedoanus

HBOJIHBI

Tema

Conep:xxanueyyeGHOrOMaTepuaia

5.1Mexanndyeckue u
PIEKTPOMArHUTHBIE
KoJeOaHus

Konebarenbnas cucrema. CBoboanbie konebanus. ['apmonndeckue konebanus. [lepuon, yacrora,
amrutyaa u ¢aza koneOanuid. [IpyXMHHBIA MasTHUK. MaTeMaTn4ecKuid MasTHUK. YpaBHEHHE
rapMOHUYECKHUX KoseOannid. KuHemaTmueckoe M IHMHAMHUYECKOE OIMCAaHHE KOJIeOATEIbHOTO
nBuwkeHus. [lpeBpaiieHne sSHepruM NHpU TapMOHMYECKHX KosiebaHMsX. CBsI3b aMIUIUTYIbI
KOJIeOaHUN WCXOAHOW BEIWYMHBI C aMIUIMTYJI0N KoJie0aHWH €€ CKOPOCTH M YCKOPEHHUS.
KonebarenbHblii KOHTYP. CBobonHbIE JIEKTPOMAarHUTHBIE KoJsieOaHus
B MJCaJbHOM  KojeOaTeIbHOM  KOHType.  AHAIOIUs  MEXAy  MEXaHUYeCKUMH U
3JIEKTPOMArHUTHBIMM ~ KosieOaHussmMu. @Popmyna TomcoHa. 3aKOH COXpaHEHHs HHEPrUu B
ueaIbHOM Koyie0aTeabHOM KOHTYype. BbIHYyX/JIeHHble MexaHudeckue KojeOaHus. Pe3onaHc.
Pe3onancHas kpuBas.  BpIHyXIEHHBIE 3J€KTpOMarHUTHbE KoseOaHus. IlepemeHHbIN TOK.
CuHyconJabHbIl TNepeMEHHbIH TOK. MOIIHOCTh MNEPEMEHHOI0 TOKAa. AMIUIMTYJHOE H

OKO1
OKO02
OKO04
OKO05
OKO07
IIK 3.2
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JeWCTBYIOIEe 3HAaUEHUE CUJIb TOKa M HampsbkeHus. Tpanchopmarop. [IpousBoactso, nepenaya u
noTpeliIeHne IEKTPUIECKON SHEPriuH. DKOIOTHYECKHE PUCKH ITPH IMTPOU3BOJICTBE IEKTPUUECKON
sHeprun. KynbpTypa ucnonb30BaHusl 3JEKTPOIHEPTUH B IOBCETHEBHOM KU3HU

[IpakTrueckue 3aHATHA

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMOCTH TIEPHO/IA MAJIBIX KOJICOAHHI I'py3a HA HUTH OT JUIMHBI HUTH M MacChI
rpyza. MccremoBaHue TEepeMEHHOTO TOKa B LEMH U3 MOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTopa, KaTyIIKUH pe3rcTopa

0,5

Tema 5.2
MexanndecKue u
PIEKTPOMArHUTHBIEB
OJTHBI

Conep:xxaHuey4eoHOroMaTepuaia

Mexanudeckue BOJHBI, yciaoBHUs pacrnpocTpaHeHus. [lepuon. CkopocTh pacmpocTpaHEHUs
JutHa BoJIHEL. [lonepeunsie u npoaoapHbIe BoJIHBL. MHTEpPepeHius n nudpakius MeXaHnIeCKUX
BOJH. 3ByK. CKOpOCTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DJIEeKTpOMarHuTHHIC
BOJIHBI. Y CJTIOBUSI U3JIYUYEHUSI JIEKTPOMArHUTHBIX BOJIH. B3anmHas opuenTanus BektopoB E, B u v
B DJIGKTPOMAarHUTHOW BoOJHE B Bakyyme. CBOMHCTBa AJIEKTPOMArHUTHBIX BOJH: OTpa’KEHHE,
npenomiieHue, nospusanus, audpaxius, uaTepdeperus. CKOpocTh MEKTPOMAarHUTHBIX BOJH.
[lIkana >7eKTPOMarHUTHBIX BOJH. [IprMeHEeHHe SIEeKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY.
[IpuHuUnBl panguocBs3W W TeleBUAeHUsA. Panuonokarus. DIEKTPOMarHUTHOE 3arps3HEHue
OKpY>KarollEeu cpebl

Tema 5.3
Onrtuka

[IpsimonuHeitHOe pacnpocTpaHeHue cBeTa B OJHOpoJHOM cpene. Jlyu cera. OTpaxeHue cBeTa.
3akoHbl oTpakeHus cBeTa. [locTpoenne n3o0paxeHuit B TiIocKoM 3epkaiie. [Ipenomnenue crera.
3akoHBI MpeoMIIeHHs] cBeTa. AOCOMIOTHBIM TOKaszatelb mpenomieHus. [lomHoe BHyTpeHHee
otpaxxeHue. [IpeaenbHbIi yroa NoJHOTO BHYTpPEHHEro oTpaxkeHus. Jucnepcus csera. ClOXKHBII
coctaB Oenoro csera. L[Ber. CoOuparomye u paccenBaromue JuH3bl. ToHkas auH3a. DokycHoe
paccTosiHME M OINTHYEcKas cujia TOHKOM JuH3bL IlocTpoeHne m3o0pakeHHH B COOMpPAOLINX U
paccenBaronux JnH3axX. Popmylia TOHKOM JUH3BL. YBENIUYEHUE, AaBaemoe JHMH30U. [Ipenmernbl
NPUMEHUMOCTH TeoMeTpuueckoil ontuku. WHTepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMIOAEHUSI MAKCHMYMOB M MHUHHUMYMOB B HMHTEP()EPEHIIMOHHON KapTHHE OT JABYX
CUH(a3HBIX KOTEPEHTHBIX UCTOUHUKOB. [{udpaxius ceera. udpakironHas pemierka. Y caoBue
HAOMIO/IEHUsI TJIABHBIX ~MaKCHMyMOB TIpU TaJ€HUM MOHOXPOMATUYECKOTO CBeTa Ha
IudpakIoHHyto pemetky. [lonspuzamnus ceta

HpaKTI/I‘{eCKI/Ie 3aHATUA

0,5
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CtpoeHue aToMa

Mopenb atoma Tomcona. OnbiTel Pesepdopaa mo uccnenoBanuto ctpoenus aroma. [lnanerapHas

[TpakTuueckas pabora: Habmonenue nucnepcuu cBeTa 0,5

JlabopaTopHbIe3aHATHSA

JlaGopaTopHnas pabora 6. MI3mMepeHnenoka3aTes npeIoMISHUSICTEeKIIa

Jlaboparopnast pabota 7. MccnenoBanue cBOMCTB H300paKEHU B TMH3AX

IIpodeccnonanbHO OPHEHTHPOBAHHOE COepKaAHME (COMePKaHUe IPUKJIATHOTO MOIYJIs1) 0,5

IIpakTH4yecKkue 3aHATHSA

[Tpaktuyeckass pabora: TexHHueckue yCTpOWCTBAa M NpPAKTUUECKOE NMpHMEHEHHe: ceiicMorpad

ANIEKTPUYECKUI 3BOHOK, T€HEPATOp MEPEMEHHOIO TOKA, JUHHUM 3JIEKTPONEpesad, My3bIKalbHbIE

MHCTPYMEHTHI, YJIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauolpHUEMHUK,

TeNeBnu3op, anTeHHa, tenedon, CBY-neus, ouku, jyna, ¢oroanmapaT, TPOSKIIMOHHBIN ammapar,

MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PeIIeTKa, TOISIPOU, TEIECKOIL.

[TpakTrueckas pabora:

Bunpsmsnyuennii. BuasicnektpoB.Crnekrpbiucinyckanusa. CriekTpeinoriionenus. CuekTpajibHbIHaHa

3. CrnekTpanbHbIe KJIIACCBI 3BE3I.

VYaerpaduoneroBoensnyuenue. Muppakpacnoensnyuenue. PeurrenoBckuenyun. UxnpupogancBoi

crBa.lllkana >1eKTpOMarHUTHBIX U3y YCHU M

Pa3en6.0cHOBBI cienaILHOI TEOPUU OTHOCHUTEIbHOCTH OKO1

Tema 6.1 Conep:xxaHueydyeOHoroMaTepuaia 0,5 OKO02
(OCHOBBI TEOpUH ['panunbl NPUMEHUMOCTH KJIACCHMUECKOM MeXaHukd. llocTymarel cHenuansbHOM — TEOpHUH OKo04
OTHOCUTEIIbHOCTH OTHOCUTENLHOCTU: HHBAPUAHTHOCTh MOJIYJIA CKOPOCTM CBeTa B BakKyyme, MPHUHIIMII OKO05

OTHOCHUTEJIBHOCTH OJHHIITEHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU H

COKpallleHHe JIMHBI. DHEPrusi U MMIIYJIbC CBOOOAHON wacTuipl. CBSI3b MacChl C SHEpruen u

MMITYJIbCOM CBOOOIHOM YacTUIbl. DHEPIrUs MOKOsI CBOOOJHON YaCTHIIBI

Paznen7.KBanroBasipuzuka OKO1

Tema7.1 Conep:xkanueyde0OHoromarepuasa OKO02
(DJIEMEHTHI ®oronbl. Popmyna [lnanka cBsizu sHepruu HOTOHA € €ro YaCTOTOW. DHEpPrust U UMIYJIbC (GOTOHA. OK04
KBaHTOBOMOIITUKH OtkpeiTie U uccnenoanue (ororpdexrta. Onbitel A.I'. CroneroBa. 3akoHbl (GoTodddekra. OKO05

VYpaBuenue DitHiuTeitHa 115 poTorddexra. "KpacHast rpanuna” pororddexra. JlaBienue cpera. OKO07

Omnpitel [1.H. JIebenea. XumMuueckoe 1eliCTBUE CBETA [IK 3.2
Tema 7.2 Conep:xxanuey4yeOHoroMaTepuaia
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mojenb aroma. IToctynatsl bopa. M3nydyenue u nornomieHre (GOTOHOB MpHU MEPEXOJE aToMa C
OJITHOT'O YPOBHsI SJHEPIMH Ha Ipyroi. Bunel cnektpoB. CrieKTp ypOBHEN SHEPIUHM aTOMa BOAOPOJA.
BonnoBeie cBoiictBa wactuu. Bomnbsl ne bpoiusg.  KopryckyisipHO-BOJIHOBOM — AyanusM.
Judpaxims 351eKTpoHOB B KpucTaiuiax. CIOHTAaHHOE W BBIHYXKJIEHHOE M3ITydeHHe. Y CTPOMCTBO U
NPUHIUN paboTHI 1a3epa

[IpakTHueckue 3aHATUS

[TpakTuueckas pabora: HabmoneHue nuHeiiuaToro crnekrpa

0,5

Tema 7.3
ATOMHOE AP0

Conep:xxanue yueOHOro MaTepuaJia

Metoapl HAOMIONEHHUSI M PETUCTPAIMU AJIEMEHTAPHBIX YacTull. OTKPBITHE PaJNOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo omnpeneneHnio cocTaBa paJloakTHBHOTO M3mydeHus. CBoOHCTBa anbga-,
Oera-, raMMa-u3nydeHus. BausHue panoakTUBHOCTH Ha KUBbIE OpraHn3Mbl. OTKpBITHE IPOTOHA
u HelTpoHa. Hyknonnast moznens snpa I'eiizenOepra-lBanenxo. 3apsan sapa. MaccoBoe 4mCIio
snapa. M3otomnbl. Anbda-pacnaj. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue.
3aKOH paJMOAaKTUBHOIO pacmaja. DHEprusl CBA3M HYKJIOHOB B supe. SnepHsie cuibl. [Jlegext
Macchl saapa. Snepusle peakuuu. [lenenue u cuHTre3 saaep. AnepHbii peakrop. TepMosaepHbIN
cuHre3. [IpoOneMbl W MEpPCHEeKTUBbI SACPHOW PHEPTeTHUKU. DKOJIOIMYECKHE ACHEKTHI sIEPHOM
SHEPreTUKU.  OJeMeHTapHble  4dacTuipl.  OTKpbiTHE  NO3UTpoHA.  DyHIAMEHTaJIbHbIE
B3aUMOJCUCTBUSA

[IpakTrueckue 3aHATUS

[TpakTrueckas padota: MccnenoBanue TpekoB yacTuil (1o roToBeIM (poTorpadusim)

0,5

0,5

IIpodeccuonanbHO OPHEHTHPOBAHHOE ColepKaHue (Colep:KaHHe MPUKJIATHOTO MOTYJIs)

IIpakTrueckue 3aHATHS

[TpakTuyeckas padora:

1. JlenmoBass urpa: [loHATHs, CBA3aHHBIE C M3YYEHHUEM METOJOB HAyYHOTO TO3HAHUSA: SIBJICHUE,
Hay4HBIA (akT, TUmoTe3a, (pusnyeckas BeIUUMHA, 3aKOH, TEOPHSs, HAONIOACHHUE, IKCIIEPUMEHT,
MOJICIMPOBAHNE, MOJICIIb, U3MEPCHHE.

2. IIpakTrnyeckas padora: TexHHUECKHE YCTPONCTBA U MPAKTHYECKOE MPUMEHEHHE: (DOTOJIEMEHT,
(dboTomaTUMK, COJIHEUHAs Oarapesi, CBETOAMOJ, CIEKTPOCKOM, Jia3ep, KBAaHTOBBIM KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, siiepHbIi peakTop, aToMHasi 6omba

0,5

Pa3nea 8.2/1eMeHTBI aCTPOHOMMH U ACTPOPU3MKH

Tema 8.1

| Conep:xxanuey4yeOHoroMaTepuaia

0,5

OKO1
OKO02
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JIIEMEHTEI
ACTPOHOMUU U
acTpou3uku

Bun 3Bezgnoro He6a. Co3Besnusi, sipKue 3BE3[bl, IIIAHETHI, UX BUAUMOE JBIKeHUe. ConHeuHas
cucrema. Ilmanersl 3emHoi rpynmbl. [lnanersl-rurantsl. Manbie Tena CoJHEUHOW CHUCTEMBI.
Comnnne, gortochepa u armochepa. ComHeunast akTHBHOCTh. Mcrounuk sHeprun CoHIIA U 3BE3.
3Be3/bl, WX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTb, paJAMyC, TeMIepaTypa, HX
B3aHMMOCBSI3b. 3Be3/bl INIAaBHOH MOCIIEN0BAaTEIbHOCTH. 3aBUCHUMOCTL ''Macca - CBETUMOCTH'" It
3B€31 TJIABHOM  TOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoBpeMeHHbBIE
MPECTABICHUS O IPOUCXOKICHUH U 3BOJIIOIMK CoJHIA U 3B€3/1. DTambl )KU3HU 3B€3/1. MIieUHBII
[TyTs - nama Nanaktuka. CnupanbHast CTpyKTypa ['anakTuku, pacnpeieneHue 38e3/, ra3a u mbLIu.
[Tonoxxenne u pmwxkenue Comnuna B [amaktuke. [lnockas u cdepudeckas MOACHCTEMBI
lanaktuku. Tumbl ramakTuk. PaguoranmakTuku M kBazapbl. UepHble OBIPHI B SApax TaJIaKTHK.
Bcenennas. Pacmmmpenne Beenennoil. 3akon Xa66mna. Pasoeranue ranaktuk. Teopust bonbiioro
B3pbIBa. MoJienb «ropsueit Beenennoi». Macmtabnast ctpykrypa Beenennoil. MeraranakTuka.
Hepemennsie npobieMbl acCTpOHOMUHT

JlabopaTopHble 3aHATHUS

Jlaboparopnas padota 8. HaOmroaeHust HEBOOPY>KEHHBIM I1a30M C UCIOJIB30BaHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM ISl ONPEICIICHUS MTOJI0KEHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311si CeBEepHOro MoMyLIapus U sipKue 3Be3/bl

OKO03
OKO05
OKO07

CamocrosiTebHas padora

96

IIpomeskyTouHnas arrectauus ((uddepeHIMPOBAHHBIN 3a4eT)

Bcero:

108
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3. YCJOBUSIPEAJIM3AIIMAIIPOT PAMMBIOBIIIEOEPA3OBATEJIBHOM
JUCIUIIVIMHBI

3.1 MarepuajabHO-TeXHHYECKOe 0O0ecneyeHue

Peanuzanust mporpamMmbl  y4yeOHOM  IUCHMIUIMHBI  HPOM3BOIUTCS C  IPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTUH W TpeOyeT HaIW4Ms SJICKTPOHHOM 00pa3oBaTeNbHON CpPE.bl;
ydyeOHOro kabuHera.

Oo6opynoBanue yueOHOro kabuHera:

® KJIaCCHasl JOCKa;

® [10Ca/I04HbIE MECTa 10 KOJUYECTBY 00yUaroIINUXCs;

® paboyee MEeCTO MPeToAaBaTes;

® yyeOHO-IIPaKTUYEeCKoe 000pyAOBaHUE, HEOOX0IMMOE ISl IPOBEICHHS MPETYCMOTPEHHBIX
IIporpaMMoi npakTudeckux 3aHsaTHil. B coorBerctBue ¢ 1m1.4.4 ®I'OC CIIO momyckaercst 3aMeHa
000pYyIOBaHUS €T0 BUPTYyaJbHBIMU aHAJIOTaMHU.

TexHuveckue cpeacTBa 00yUeHHs :

® KOMIIBIOTEPHI C BBIXOZOM B CeTh Internet;

® caiiT «JIuuHas cTyaus» € BO3MOXKHOCTBIO PAOOTHI C 3JEKTPOHHBIM OOpa30BaTEIbHBIM
pecypcom;

® 3JIEKTPOHHBIE OUOIUOTEUHBIE PECYPCHI.

YueOHO-MeTOAHUECKOE 00€ecTIeueHrne JUCIUIIIHHDI:

* METOJJMUECKUE YKA3aHUs 110 OpraHU3alMy NPAaKTHYECKUX 3aHATUH;

* METOJIMUECKUE YKa3aHUs 110 CAMOCTOSTENIBbHOI padoTe.

IIporpammHoe obecnieyeHue:

[IporpammHOe oOecriedueHue, SIBISIOMICECS YacThIO SJCKTPOHHOW HMH(MOpPMAIMOHHO-
00pazoBaTenbHOM Cpebl U 0a3upyoIIeecs Ha TEIEKOMMYHUKAITMOHHBIX TEXHOJIOTHAX:

- KOMIIBIOTEPHBIE 00YYaOIIUe TPOrpaMMBbl;

- TPEHUHT'OBbIE M TECTUPYIOLIHE IPOrpaMMBbl;

- HHTEJUIEKTyallbHble pOOOTU3MPOBAHHBIE CUCTEMBI OLIEHKH Ka4eCTBa BBIIIOJHEHHBIX padoT;

- CIIPaBOYHO-IIpaBoBas cucreMa «KoHCynbTaHT IuItocy, «l apanT»;

- anekTpoHHO-0nbmnoreyHas cucrema (3bC) OBC «IPR SMART» http://iprbookshop.ru/;

- mporpamma ympaBieHusi oOpazoBarenbHbIM mpoueccoM B OUOC (MupopmarmoHHas
texHosorus. [Iporpamma ynpasienusi oopazoBarenbubiM mpoiieccoM. KOMBAT).

3.2. HNudopmanuonHoeodecnedyeHNe00yYeHUs

OCHOBHBIEHCTOYHHUKH:

1. Msikumes [.4., ByxoBues b.b., Corckuit H.H. ®u3uka 10 kmacc. / mox pemakuuei
[TapdenTtreBoit H.A. - Akumonepnoe odmiectBo «M3narensctBo [IpocBemnienney

2. Msxumes I'.JI., ByxoBues b.b., Yapyrun B.M. ®usuka 11 kmnacc. / mox pegakuuei
[TapdentbeBoit H.A. - AknonepHoe o6miectBo «M3aarensctBo [Ipocsemnienuey

IHepeyenbUHTEPHET-pECypCoOB:
1.  KM-mxkona. — Pexxum nocryna: http://www.km-school.ru;

2. Ortkpeitas  ¢usuka. —  Pexxum  goctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;
3.  IInardopma AKnacc — Pexxum nocryna: http://www.yaklass.ru ;
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4. Bubnuoreka

http://Mouypoku.pd;

1u(poBoro

00pa3oBaTEIILHOTO

5. ®wusuka.ru. —Pexxum gocryma: http:/www.fizika.ru ;
6.  OUIIU (BIIP 11 xnacc) — Pesxum goctyna: http:/ www.fipi.ru ;

KOHTCHTa —

Pexum  nmocryna:

7.  DnextpoHHBINA yueOHUK — Pesxum moctyma: http:// www.physbook.ru.

8.  CnpaBouHo-TipaBoBast cuctema « KOHCYJIbTaHT ILTIOCH

9.  DnexkTpoHHO-OMONHOTEeUHas cucremMa (BBC) 9BbC «IPR SMART»
http://iprbookshop.ru/.

4. KOHTPOJIb n OILIEHKA PE3YJIbTATOB OCBOEHUSA

OBIIIEOBPA30BATEJIBHOMN JUCIUILINHBI

KoHTpobnoneHKapacKpbIBalOTCIYEPe3yCBOCHHBIC3HAHUSIH
PUOOPETECHHBICOOYHAIOITUMHUCYMEHU S, HapaBIeHHbICHA()OPMUPOBAHUECOOITUXUITPOPECCHOHAT
bHBIXKOMITETCHIINH . KOMITE TeHIIM U T0DKHBIOBI THCOOTHECEHBICTIPEIMETHRIMUPE3Y I TATAMHU.

3a1a4npoPECCUOHATBHON IEATETLHOCTH

34.3.5.

Pazgend. Temni4.1.,4.2.
PazgenS.Temnr 5.1.,5.2.,
5.3.

Pasnen 6. Tembl
6.1.,6.2.

Paznen 7. Tembl
7.1,7.2

Koan HaumeHoBaHme Paznen/Tema THNOLEHOYHBIX
¢dopmMupyeMbIXKOMIIETEH U MeponpUusATHIA
OKO1.Bp16upatbciocoObl perieHuns3anad Pasznenl.Temsrl.1.,1.2, 1.3
PO eCCUOHATBPHONUIEATETLHOCTH Pazgen2.Temnr 2.1.,2.2.,
MIPUMEHUTEIbHOKPA3IUYHBIM KOHTEKCTaM 2.3.
Paznen3.Temr13.1.,3.2.,3.3
. 3.4.,3.5.
Pazngend. Temni4.1.,4.2.
PaszgenS.Temnr 5.1.,5.2.,
5.3. [Ty iupoBanue
Pazgen6.Temn16.1.,6.2.
Pasnen 7. Temsr 7.1, 7.2  [TectupoBanue
OK 02. Mcnonp30BaTbCOBPEMEHHBIE Paspenl.Temsrl.1.,1.2, 1.3
CPEICTBAIIOUCKA, AHAIM3aUUHTEPIIPETALIUI Paznen2.Temsl 2.1.,2.2., [BrinonHenue
uHpopManuu HMHOOPMAITIOHHBIE 2.3. MPAKTHYECKUX
TEXHOJIOTHHU IS BBIIIOJTHECHHS Pasnen3.Tems13.1.,3.2.,3.33aganmii

KonTposbHas paboTa

Brimmonnnenue 3aganui
Ha
nuddepeHnpoBaHHO
M 3a4eTe

OK 03. [IimanupoBaTh UpeaIn30BbIBATH
cobcTBeHHOETIPOhECCHOHATBHOE
WIMYHOCTHOE
pa3BUTHE,IPEATPUHUMATEIBCKYIOICITEILHOC

Th BIpoQeccnoHaabHOl chepe,ncrnoabp3oBaTh

Pazgenl. Temsrl.1.,1.2, 1.3
Pa3nen2.Temebl
2.1.,2.2.,2.3.
Pasnen3.Temn13.1.,3.2.,3.3

*o
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3HaHUS MOPUHAHCOBON TPAMOTHOCTH
BPA3JINYHBIX’)KU3HEHHBIX
CUTyaIUAX

34.3.5.
Pazgen 7. Temnr 7.1, 7.2

OK 04. Db dexTnBHOB3aNMOACHCTBOBAT U
paboTaThB KOJUICKTHBE U KOMaH/Ie

Pazgenl. Temnrl.1.,1.2, 1.3
Pazgen2.Temnr 2.1.,2.2.,
2.3.
Pazngen3.Temr13.1.,3.2.,3.3

34.3.5.

Pazgend. Temni4.1.,4.2.
PazgenS.Temnr 5.1.,5.2.,
5.3.
Pazgen6.Temn16.1.,6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 05. OcyuiecTBiATh yCTHYIO HITUCBMEHHYIO
KOMMYHMKAI[MIOHA IOCYJapCTBEHHOM
s3p1kePoccuiickon denepannu CyueToM
0COOEHHOCTENCOLNATbHOTOUKYIBTYPHOIO
KOHTEKCTa

Pazpenl.Temnrl.1.,1.2, 1.3
Pasgen2.Temnr 2.1.,2.2.,
2.3.
Pazgen3.Temn13.1.,3.2.,3.3

34.3.5.

Pazgend. Temni4.1.,4.2.
Pazpen5.Temsr 5.1.,5.2.,
5.3.
Paznen6.Temn16.1.,6.2.
Pasgen 7. Temnr 7.1, 7.2

OK 07. ConelicTBOBaTbCOXPAHEHUIO
OKpY>Karolencpebl,
pecypcocOepeKeHUI0, TPUMEHSITh 3HAHUS
O0OM3MEHEHUHU KIIUMaTa, IPUHITUIIBI
0epeKIMBOTrOIPOU3BO/ICTBA,

3¢ (HeKTUBHOICHCTBOBATHBUPE3BHIYAMHBIX
CUTYaIUsIX

Pazgenl.Temnrl.1.,1.2, 1.3
Pazgen2.Temnr 2.1.,2.2.,
2.3.
Pazpen3.Temri3.1.,3.2.,3.3

3.4.3.5.

Pazngend. Temni4.1.,4.2.
Paznen6.Temn16.1.,6.2.
Pasgen 7. Temnr 7.1, 7.2

[IK 3.2. Co3maBaTh pa3BUBAIONIYIO MPEIMETHO-
MPOCTPAHCTBEHHYIO cpeny, TI03BOJISIOIIYFO
OpraHu30BaTh OOydYeHHE JeTell paHHero W
NOIIKOJIFHOTO BO3pacTa, B TOM 4YHCIE AETEH C
OTPaHUYCHHBIMHU BO3MOXHOCTAMHU 310POBbLS B
COOTBETCTBUHU €O crnenudukoil oOpa3oBaTeibHON
[IPOIPaMMBI.

Pa3znen2.Tema 2.3.
Pa3znen3.Tema 3.3.
Pa3znend. Tema 4.3.
Pasznen5.Tema 5.3.
Paznen 7. Tema7.3
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