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1. OBbLIAA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCHUILJIUHBI

Oo6meobpa3oBatenbHas  aucuuiuinHa — «Dusukay  sBIsieTcss  00sA3aTeNbHOW  YacThIO
00111e00pa30BaTENILHOrO UKIAa 00pa3oBaTeabHON mnporpammsl B cootBeTcTBUu ¢ OI'OC CIIO
40.02.04 «¥OpucnpyneHus»

1.2. lesu U IUIaHUPYeMble pPe3yJbTAThbl 0CBOCHHS AUCHUILIHHBI:
1.2.1. Heau AMCUMIIMHBI:

Coneprxanne mporpaMMbl 0011I€00pa3oBaTEIbHON NUCIMIUIMHBI DU3KMKaA HAINPaBIECHO Ha
JOCTHKEHHE CIEAYIOUINX LEeIe:

® (opmupoBanue y 0o0y4Jarmuxcs YBEPEHHOCTH B LEHHOCTHU
00pa3oBaHus,3HAYUMOCTU(UZNIECKUXIHAHUIITIICOBPEMEHHOT OKBATU(UITUPOBAHHOT OCTICIIN AN
CTaNpHOCYLIECTBICHUNETONPOPECCUOHATBHONIEATEILHOCTH;

® (popmupoBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH;

® ominajgeHuecnenuuIecKocucTeMo(pu3NuIeCKUXIOHATHH, TEPMUHOIOTUEHICUMBOJIH
KOI;

® OCBOEHHEOCHOBHBIX(U3NIECKUXTEOPHI,3aKOHOB,3aKOHOMEPHOCTEIH;

®  OBJIAJICHUEOCHOBHBIMUMETOIAMUHAYYHOT OTIO3HAHHSITIPUPOIBI, UCTIOTH3y EMBIMA B
(dbusuke (HaOMIOZCHUE, ONMCAHNE, U3MEPEHHE, BHIIBI)KCHUETUITOTES,TPOBEACHIUEIKCIIEPUMEHTA);

® OBIaJCHHEYMEHUAMHOOPAaOATHIBATHAAHHBIEAIKCIIEPUMEHTA,00bICHATHIIONYYEHHBIEPE3
yJIbTaThL,yCTAaHABIMBATH3aBUCUMOCTUMEK Y PU3NUECKIMUBETMYNHAMUBHAOII01aMOMSIBJICHHH,
JIeIaThBBIBOJIBI;

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

® pa3BUTHE MI03HABATEIIbHBIX MHTEPECOB, WHTEJUIEKTYlTbHBIX u
TBOPYECKUXCIIOCOOHOCTE B  TpolLecCe TNPHOOPETeHHs 3HAHWH C  HUCIOJIb30BaHUEM
Pa3TUIHBIXUCTOTYHUKOBUH(OPMAIIMHUUCOBPEMEHHBIXMH(OPMAIIMOHHBIX TEXHOJIOT M ; YMEHUH(DOP
MYJIMPOBATEHOOOCHOBBIBATHCOOCTBEHHYIOMTO3UITMIONIOOTHOICHUIOK(DHU3NUECKOMMH(OPMAITUH, IT
0JTy4aeMOIH3 pa3HBIXUCTOUHUKOB;

® BOCMUTAaHUEUYBCTBArOpA0CTH3APOCCUNCKYIO(DU3HUECKYIOHAYKY.

1.2.2. [Inanupyemblie pe3yabTaTbl OCBOCHHSI 00111€00pPa30BaTeIbLHOMN INCHUIITTHHBI
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oo6ume komnerenimn (nanee — OK) u npodeccnonansapie komnerenimn (panee — [1K)
OI'OC CIIO B COOTHECEHHH C JIMYHOCTHBIMHM, METANpPEIMETHBIMU U MPEIMETHBIMU
pesyapTaTamMu oOydeHusi 0azoBoro ypoBHs (manee — [IPG)DPI'OC COO mnpencraBiieHBl B
Ta0JIHLIE:



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

[IK 1.2 [IpumeHsSITh HOPMBI
npasa JUlsl pelieHus 3a/1a4 B
npodeccuoHaIbHON
JeSITeIbHOCTH

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 YMEHUS IPUMEHSTH TOJTY4YCHHBIC

3HaHUSA JUISI OOBSICHCHHS YCJIOBHHM IPOTCKAHHS
(GU3HYECKUX SBICHUH B TPHPOAC M JUIS TPHHITHS
MPAKTHYECKHUX PEIICHUN B MOBCEAHEBHOW YKU3HU JUIS
obecrieueHuss 0€30MACHOCTH TIPU  OOpAIllCHHH ¢
OBITOBBIMU TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3[0OPOBBS U COOIIOCHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAIOIICH
cpelne; TOHMMAaHHWE HEOOXOIUMOCTH TPUMCHCHHUS

NOCTH)KEHUN

npubopamu u

Gbu3MKM M TEXHOJOrud A

paloHaIbHOIO MPUPOIONOIB30BAHNUS
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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) 0a30BbIC HCCIEAOBATEIBCKUE JCUCTBUS: - BIANCTh
HaBbIKAMHU y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOU
JeSITEIbHOCTH, HaBbIKAMU pa3pelieHus npodiem; -
BBISIBJISITH MPUYUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyalu3UpoBaTh 3aJady, BBIABUTATh TUIIOTE3y €€
pEllleHUs, HAaXOIUTh apryMEHThl IS JOKa3aTelIbCTBA
CBOMX YTBEP)KICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
PEIICHNS; - aHATM3UPOBAThH MMOJYICHHBIE B XO/I€ PEIICHUS
3ajaudl  pe3yJbTaThl, KPUTHYECKH OICHUBATh  HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHCHHE B HOBBIX
YCIIOBUSX;
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2.  CTPYKTYPAUCOJEPKAHME OBIIEOBPA30BATEJLHOI
TUCIUATITAHBI

2.100beM JMCHUIIIMHBINBUABIY4e0HOHPAOOTHI

Buna yueOHoi padoThl O0bem B yacax
O0bem 00pa3zoBaTe/IbHOM MPOrPAMMBI 1M CIUTIIMHbBI 108
OcHoOBHOe coep:kaHue 100

B T.4.

TEOPETUYECKUE 3aHATUS 86
J1a00paTOPHBIE U IPAKTUUCCKUEC 3aHATHUS 14
IIpodeccnonaibHO OPMEHTHPOBAHHOE COAEPKAHUE (COIepKAHNE 3
NPUKJIATHOTO MOTYJIs1)

IIPAKTUYECKUE 3aHSITHS 8
IIpomeskyTounas arrecrtauus (quddepeHIMPOBAHHDbIN 3a4eT) -
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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

Paznenl.®@u3nKa 1 MeTOAbI HAYYHOI'0 TO3HAHMS

Tema 1.1

Conep:kanueydeOHOromMaTepuasa

BBenenue

@usuka - Hayka o mpupone. Hayunble MeTonpl MO3HaHUSA OKpyKaroumero mwupa. Ponb
HKCHEpUMEHTa W TEOpPUU B TMpOLECCe TO3HAHUS MPUPOJBL. DKCIEPUMEHT B (HU3UKE.
MopenupoBanue pusnyeckux sBJIeHUN U npoueccoB. Hayunsle runoressl. @u3ndeckue 3aKOHbI U
TeopHuH. I'paHuIBl TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. IIpuHImn coorBercTBus. Ponb u MecTo
¢u3uku B popMHUpOBaHIH COBPEMEHHON HAYYHON KapTUHBI MUPA, B MPAKTHUECKON IESATETHHOCTH
JIronen

OKO03
OKO05

Pa3zpen2.Mexanuka

18

Tema2.1

Conep:xkanueyyeGHOrOMaTepHaia

KunaemaTuka

Mexannueckoe nBukeHUE. OTHOCUTENBHOCTh MEXaHMYECKOro IBMkeHMs. CucremMa oOTcuerTa.
Tpaexropus. [lepemerienne, CKOpoCTh (CpeHssE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHUE
MaTepUaJIbHOW TOUYKH, UX MPOEKIUH HA OCH CHCTeMbl KoopauHaT. CloXeHHE NepeMelleHul U
ClIOKeHHE ckopocTel. PaBHOMepHOE U paBHOYCKOpPEHHOE MpsAMOJIMHENHOe ABMKeHue. ['paduku
3aBHUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEepeMeIleHus] MaTepruaIibHOU TOUYKU OT
BpemeHu. CBoOoaHOE maaeHue. YckopeHue cBoOoaHOro majaeHus. KpuBonuHelHoe NBUXKEHUE.
JIBrKeHrnEe MaTepuaibHOM TOYKHU IO OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENIBHOE YCKOPEHUE

IIpakTHYeckue 3aHATHA

[TpakTuyeckue paboTHI:

N3mepenne MrHOBEHHOM CKOpOCTH. MccnenoBanue COOTHOIIEHNS MEXKAY IIYTAMH, IIPOUICHHBIMU
TEJIOM 3a IIOCJIEI0BATEIIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKCHUU C
Ha4yaJIbHOM CKOPOCTBIO, PAaBHOW HYyJ0. [3ydeHue ABMKEHUSA IIAPUKA B BA3SKOM JKUJIKOCTH.
W3ydenue qBMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO

Tema2.2

ConepxanueyyedOHOroMaTepuaia

JnramMuka

[Ipunmun otHocutenbHocTH [anumnes. IlepBwiit 3akoH HeroToHa. MHepuuanbHble CHCTEMBI

OKO1
OKO02
OK04
OKO05
OKO07
I[IK 1.2
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orcueta. Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Bropoit 3akoH HeroToHa i
MaTepualbHOW TOYKHM B mMHepuuanbHoi cucreme orcueta (MCO). Tperuii 3akoH HeloroHa ams
MaTEpUaJIbHBIX TOYEK. 3aKOH BceMUpHOro TtiaroreHus. Cuna Tsxectu. llepBas kocmuueckas
ckopoctb. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJILKEHUS U cuia TpeHus mokost. Kosddumnuent tpenns. Cruina COnpoTHBICHHS TPU JIBIKEHUH
Tena B XKHUAKOCTH WM rase. [locTynarenbHoe U BpaliareiabHOE JBUKEHHE a0COJIIOTHO TBEPIOTO
Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaeHus. [1nedo cuibl. Y ciloBus paBHOBECHS TBEPIOTO
tena B UCO

HpaKTI/ILIeCKI/Ie 3aHATHUA

[TpakTuyeckue pabOTHI:

N3ydyenune nBukeHuss Opycka IO HAKJIOHHOM IUIOCKOCTH IOJ JEHCTBHEM HECKOJIBKMX CHIL.
HccnenoBanue 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B Je(OPMHUPOBAHHOW MpPYXHHE U
pPE3MHOBOM 00pasle OT BeauuuMHbl uX Jegopmauuu. lcecnenoBaHue yCIOBUII paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS

Tema2.3
3aKOHBI COXPaHEHUS
BMEXaHUKE

Conep:xxanuey4yeOHOromMaTepuaa:

HMmmynbe MaTepuanbHONW TOYKH, CUCTEMbBI MAaT€PHAJIBHBIX TOoueK. MMIynbc cuiibl 1 M3MEHEHue
UMIyJbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOe nBmxenue. Pabota cuibl.
MomtHocth cunbl. KuHeTnueckass sHeprusi marepuanbHOM Touku. TeopemMa 00 H3MEHEHUU
kuHetnyecko osHepruu. [loTeHumaneHas sHeprus. [loTeHumanbHas dHEPrus  ymnpyro
nepopmMupoBaHHOi mpyxuHbL. [loTeHUManpHas BSHeprus Tena BOJIM3UM TMOBEPXHOCTH 3€MIIH.
[ToreHnuanbHble M HEMOTEHUMANbHbIE CHJIBL. CBsA3b pabOThl HEMOTEHLMANbHBIX CHI C
WU3MEHEHHEM MEXAHWYECKOM DHEPIUU CUCTEMBI TEJ. 3AKOH COXPAHEHMS] MEXaHUYECKOW YHEPTUH.
VYnpyrue u Heynpyrue CTOIKHOBEHHUS

HpaKTI/I‘-IeCKI/IC 3aHATUA

[IpakTuueckue padbOTHI:
N3yuyeHne cBsA3M CKOpOCTEH Tesl MpH HEympyroM yaape. MccnemoBaHue cBS3M pabOTHI CHIIBI C
M3MEHEHHEM MEXaHMYECKOW PHEPTUH Teja

IIpodeccnonanbHO OPHEHTHPOBAHHOE COepKaAHMeE (COMePKaHUE IPUKJIATHOTO MOIYJIs1)

IIpakTH4eckne 3aHATHA
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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/ICHOJH)30BaHI/IC3aKOHOBMexaHI/IKI/II[J'ISIO6T)$ICHCHI/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

18

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

[IpakTuueckue 1 1a00paTOPHBIEC 3aHITHS

[TpakTrueckue paboThI:

H3mepenne Macchl BO3/yXa KIIacCHOM KoMHaTe. MccnenoBannue 3aBUCUMOCTH MEXKTY
napaMeTpamMH COCTOSIHUS Pa3peKEeHHOTr0 ra3a

JlaGopatopHnas padora 1./3yuyeHneo1HOro U3 U30MPOLIECCOB

Tema 3.2
(OCHOBBITEPMOANHAM
MKH

Conep:xanueydyeOHoromMaTepuaa:

TepmoauHamuueckas cucrteMa. BHyTpeHHSS SHEprusi TepPMOAMHAMUYECKON CHUCTEMBI U CIIOCOObI
ee u3MeHeHus. KonuuecTBo TeoTsl U padoTa. BHyTpeHH:s 3Heprus 0lHOATOMHOTO MJI€aJIbHOTO
rasza. Bugpl Teruonepenadyu: TEIIONPOBOJHOCTb, KOHBEKLMs, M3JIyd4eHHE. TEIUIOEMKOCTh Tena.
VYaenpHas TEIIOEMKOCTh BemecTBa. KoimdyecTBo TEIIOTH! Npu Teruionepenade. Ilepssiii 3akoH
TepMoanHaMHKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOJAMHAMUKHU K H3onpoueccam. I'paduueckas
uHTepnpeTanus paboTsl rasa. TeruioBble MammHbl. [IpUHIMOBL JEHCTBHSA TEIUIOBBIX MAIlWH.

OKO1
OKO02
OKO04
OKO05
OKO07
I[IK 1.2
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[IpeoOpa3oBanus >Hepruu B TEIIOBBIX MamnHax. Koadduiuent monesHoro nencTeus (ganee —
KITZ) temnoBoit mammubl. [lukn Kapuo u ero KIIJ[. Bropoil 3akoH TepMOIWHAMHKHU.
HeoOpaTumocTs poIieccoB B MPUPO/Ie. IKOJOTHIECKHE MPOOIEMbI TETIOIHEPTETUKH

[IpakTrueckue 3aHATHS

[IpakTuueckas pabora: M3MepeHue yaenpHOM TEMI0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUSIBELIIECTBAN
(azoBbie

[EPEX0/Ibl

Conep:kanueyde0HOromaTepuasa:

[TapooOpazoBanue u KoHIeHcauus. McnapeHue u KumneHue. Y jefibHasi TerioTa napooOpa3oBaHusl.
3aBHCHMOCTh TEMIIEPATyphbl KUMICHHUS OT JaBiieHUs. AOCONIOTHAs M OTHOCHTENbHAs BIAXKHOCTh
Bo3ayxa. Hacermennsiii map. Teepaoe Teno. Kpucrammmaeckue u amopdubie Tena. AHU30TPOIHS
cBoiicTB KpuctayioB. JKunkue kpuctaiuisl. CoBpeMeHHble Marepuanbl. IlnaBneHune w
KpucTayu3anus. Y ienbHas Teriora mwiasineHus. CyOaumanus. Y paBHeHHE TEIUIOBOTO OalaHca

JlaGopaTopHble3aHATHSA

Jlaboparopnas padota 2. OnpeneneHueBIaKHOCTUBO31yXa

IIpodeccnonaibHO OPMEHTHUPOBAHHOE COJEP:KaHUe (COAepKAHHE MPUKJIATHOTO MOAYJIs)

HpaKaneCRne 3aHATUSA

[IpakTuueckass pabora: TexHHMUecKHe YCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapometp. OmpeneneHne mMaccel BO3yXa B KOMHATE€ Ha OCHOBE M3MEpEHHH 00beMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

ITpaktyeckass pabora: TexHHueckue yCTpOWCTBA M INPAKTHMYECKOE HPUMEHEHME: ABHUraTellb
BHYTPEHHEIO CrOpaHus, OBITOBOM XOJNOAMIBHMK, KOHJUIIMOHEp, TMIPOMETP U MCHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU IOJyYEHHs] COBPEMEHHBIX MAaTE€pPUaAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTUH

Pa3nend.dnekTpoanHaMuka

19

Temad.1
DJIEKTPOCTaTHUKA

Conep:xxanueyde0OHoromarepuasa:

OnekTpu3aius Tell. DJIeKTpudeckuil 3apsia. JIBa Buaa anekTpuueckux 3apsnoB. [IpoBonHukw,
TURJIEKTPUKU U MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTpUUYECKOro 3apsaa. Bzaumopeiicteue
3apsanoB. 3akoH Kynona. Dnekrpuueckoe noje. HampskeHHOCTH 35iekTpuueckoro nodst. [Ipunnun
CYNEPHO3UINH JJIEKTPUUIECKUX TOoJel. JIMHUM HampsHKeHHOCTH JJIEKTpUdeckoro moist. Pabota
cun  anekrpocrarndyeckoro mnoss. IloreHuman. PasHocTe mnoreHuuanoB. I[IpoBogHuUKM
JOUBJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJe. JuanekTpudyeckas IpOHUIAEMOCTh. DJIEKTPOEMKOCTb.
Kongencarop. D1eKTpOoeMKOCTh MIIOCKOT0 KOHJIEHCATOpa. DHEprusl 3aps>KeHHOr0 KOHeHcaTopa

OKO1
OKO02
OK04
OKO05
OKO07
IIK 1.2
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HpaKTI/IquKI/Ie 3aHATUA

[TpakTuyeckas padota: M3mepenue 31eKTpoeMKOCTH KOHIEHCaTopa

Temad.2
TTocTOSHHBIHN

PIEKTPUYECKHI TOK.

TOoKH B pa3uyHbIX
cpenax

ConepxanueyyedOHOroMaTepuasa:

DNEeKTPUYECKUA TOK. YCJIOBHSI CYIIECTBOBAHHS AJICKTPUYECKOTO Toka. Mcrounmku Toka. Cuna
toka. Ilocrosunsiii ToK. Hampstxkenne. 3akon Oma [ ydyacTka MEeNU. OJIEKTPUUYECKOE
CONPOTHBIICHUE. YIeJIbHOE CONpOTHBICHHE BemlecTBa. IlocrmemoBarenbHOe, MapajieNbHOE,
CMEIIIaHHOE COEIMHEHUE MPOBOJHUKOB. Pabora snmekrtpuueckoro Toka. 3akoH J[koyns-Jlenna.
MOIIHOCTh ANEKTPUYECKOTO TOKa. DJIEKTPOJABMKYINAS CHUJIa M BHYTPEHHEE COMNPOTUBIICHUE
HUCTOYHMKA TOKa. 3akoH Owma uisi NoJIHOM (3aMKHYTOM) snekTpuyeckod wnenu. KopoTkoe
3aMbIKaHUE.

DONeKTpOHHAsl MPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBHUCHMOCTH COINPOTHBIICHUS METANIOB OT
Temrepatypbl. CBEpXIMPOBOAUMOCTh. DJIEKTPUUYSCKUNA TOK B Bakyyme. CBOMCTBa 3JE€KTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOJIYIIPOBOJHHUKOB.
CaoiictBa p-n-niepexoaa. [lomynmpoBoJHUKOBBIE TPHOOPHL. DJIEKTPUYECKUH TOK B pacTBOpax M
pacmiaBax 3JIeKTPOJIUTOB. DIIEKTPOIUTHYECKAs IUCCOIMALNS. DIEKTPOIU3. DICKTPUUECKUNA TOK
B razax. CaMoCTOSTENbHBIM U HECAMOCTOATENbHBIN pa3psaa. Monnus. [1nazma

JlabopaTopHbIe3aHATHSA

Jlaboparopras padota 3. V3yueHne CMEIaHHOTO COSAMHCHUS PE3UCTOPOB.
JlaGopartopnast pabota 4. M3mepeHue 31eKTPOIBIKYIIEH CHIIBI ICTOYHHUKA TOKA M €T0
BHYTPEHHETO CONPOTHBIICHHS

Tema 4.3
MarsuTHoOe MoJe.
DJIEKTpOMarHuTHas
MH Ty KIAS

Conep:xkanueyyeOHOromaTepuasa

[locTostHHbIe MarHuThl. B3anMopeicTBUE NOCTOSAHHBIX MarHuToB. MarnutHoe moise. Bekrtop
MarHuTHOM uHayKuuu. [lpunmun cynepnosuuuu. Jlunuu marautHo uuaykuuu. Kaptuna nunuit
MarHMTHOM MHAYKIMH TOJS TOCTOSHHBIX MarHWTOB. MarHutTHOE MoJie MPOBOJHUKA C TOKOM.
Kaptuna nuHMi 10JI ITUHHOTO MPSMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHHKA,
Katymku ¢ TokoM. OnbiT OpcTena. B3aumopaeiictBue npoBoaHUKOB ¢ TokoMm. Cumita Amrepa, ee
Moaysib U HampasieHue. Cuna JlopeHia, ee MOAyJib W HampaBiieHHE. [[BH>KeHUE 3apsyKeHHOM
YaCTHUIBl B OJJHOPOJHOM MarHUTHOM mosie. Pabota cwibl Jlopenna. SIBneHue 31eKTpoMarHUTHON
nHaykuud. [lotok BekTopa MarHuTHOM MHAYKIMHU. DJIC uHIykuuu. 3aKOH 31€KTPOMArHUTHOM
unaykuun @apanes. BuxpeBoe snekrpuueckoe mojie. DIEKTPOJBIXKYLIAs CHIIA WHIAYKUUUA B
MIPOBOJIHUKE, JIBMXKYLIEMCS MOCTYNAaTeIbHO B OAHOPOJAHOM MarHUTHOM mnoje. IlpaBuno Jlenna.
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NuayktuBHOoCTh. SBnenue camounaykiuu. DJ[C caMOMHAYKIMH. DHEPrusi MarHUTHOTO TOJS
KaTYLIKHA C TOKOM. DJEKTPOMarHuTHOE I0JIe

[IpakTrnueckue 3aHATHS

[TpakTrueckue padboTel: 3yueHne MarHuTHOTO IMOJIS KaTylniku ¢ TokoM. VMccnenoBanue necTBust
MOCTOSSHHOTO MarHWTa Ha paMKy ¢ TOKOM
JlabopartopHnast pabota 5. M3ydyeHue siBIeHUS AIEKTPOMArHUTHON UHIYKITUN

IpodeccuonanbHO OPHEHTHPOBAHHOE ColepKaHme (Colep:KaHHe MPUKJIATHOTO MOTYJIs)

IIpakTH4eckue 3aHATHA

[Tpaktuyeckast pabora: TexHHYECKHE YCTPOHCTBA W MPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPOCKOII,
JJIEKTPOMETP, KOHJEHCATOP, KONMPOBAIBHBIA amnmapar, CTPYHHBIM NIPUHTEDP, AaAMIEPMETP,
BOJIBTMETD, peocrar, VUCTOYHHMKHU TOKa, 3JIEKTPOHATPEBATEIbHBIE puoopHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIN AUOJ, TEPMUCTOPHI U
(boTope3nucTopsl,  MOJYNPOBOAHMKOBBIM  OUOJ,  TajlbBaHUKA,  IOCTOSHHBIC  MAarHWTHI,
ANIEKTPOMArHUThl, MIEKTPOIBUraTellb, YCKOPUTEIN JIEMEHTAPHBIX YACTULl, MHAYKLIINOHHAS 11€Yb.
[TpakTryeckast pabota:Mepbl 351€KTPOOE30MIaCHOCTH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KOPOTKOE 3aMBIKaHUE

Paznens.Koaedoanus

HBOJIHBI

16

Tema

Conep:xanueyyedOHOroMmarepuaia

5.1MexaHn4yeckue u
DIICKTPOMArHUTHBIE
KOJIeOaHUs

Konebartenbnas cucrema. CBoOoiHbIe Konebanus. ['apmonuueckue konebanus. [lepuon, yacrora,
amruiutyna u ($asza konebanuit. [IpyKuHHBIA MasTHUK. MaTeMaTHUeCKUN MasTHHUK. YpaBHEHHE
rapMOHUYECKUX KoseOanuid. KuHemaTnueckoe M JMHAMHUYECKOE ONMCAHHE KOJIeOATEIbHOTO
npwkeHus. IlpeBpaiieHne »HEPrUUM NpU TapMOHMYECKHX KojeOaHusX. CBS3b aMIUTUTYAbI
KojeOaHUN HCXOMHOW BEIWYMHBI C aMIUTUTYIOW KOJIeOaHW €€ CKOPOCTH M YCKOPEHHUS.
Koneb6aTenbHblii KOHTYD. CBoOoanbie AJIEKTPOMATrHUTHBIE KoseOaHus
B HUJACATBbHOM  KojeOaTelbHOM  KOHType. AHalorus  MEXIy  MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosneOaHusimu. @opmyna TomcoHa. 3akoH COXpaHEHMsSI HHEPTrUU B
uearbHOM KoJjeOaTelbHOM KOHType. BBIHYXJIeHHble MexaHuueckue KoyebaHus. Pe3onanc.
Pe3onancHas kpuBas.  BbIHyXIeHHBIE 5SJIEKTpOMarHUTHbIE KoseOanus. I[lepemMeHHBIN TOK.
CuHycOMJaIbHBII TNEpEMEHHBIA TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYJIHOE H
JeWCTBYIOIEe 3HAaUEHUE CUJIbI TOKa M HampspkeHus. Tpanchopmarop. [IpousBoacTso, nepenaya u
noTpeOIeHne PIEKTPUIECKON SHEPTrHUH. DKOJIOTUYECKHE PUCKH ITPH MTPOU3BOICTBE DIEKTPUUECKON

OKO1
OKO02
OKO04
OKO05
OKO07
IIK 1.2
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OHCPIUH. Ky.]'IBTypa HCIOJIb30BaHUSA 3JICKTPOSHEPTIUU B MMOBCEIHEBHOM KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

[TpakTryeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH MIEPUOJIa MAIIBIX KOJIEOAHUH TPy3a Ha HUTH OT JJIMHBI HUTHU U MacChl
rpy3a. MHccnenoBaHue NEpPEeMEHHOTO TOKa B ILENM M3 IOCIEJOBATEIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKUH PE3UCTOpa

Tema 5.2
MexaHnJecKHe
PJICKTPOMAarHUTHHIEB
OJTHBI

Conep:kanueyyeOHOromaTepuasa

Mexanudeckre BOJHBI, YclIOBHsS pacrnpoctpaHeHus. llepuon. CkopocTh pacnpoCTpaHEHUS U
mrHa BosHbL. [lonepeunsie u mpoaoibHble BOMHBL. HTepdepenius u nudpakins MeXaHHIeCKUx
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DneKTpOMarHUTHBIE
BOJIHBI. Y CJIOBUSI U3JIyYEHHUSI JIIEKTPOMAarHuTHBIX BOJIH. B3aumHas opueHTanus BekTopoB E, B u v
B DJJICKTPOMAarHUTHOW BOJHE B BakyyMe. CBOMCTBa 3JIEKTPOMAarHMUTHBIX BOJH: OTpPa)KE€HUE,
npesioMIIeHUe, Tospu3anys, nudpakius, naTepdeperus. CKOpoCTh dJIEKTPOMArHUTHBIX BOJTH.
[lIxkana »7eKTpOMArHUTHBIX BOJH. [IpuMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B TEXHHKE W OBITY.
[Ipuniunel paguocBs3u ©W  TeneBUACHUS. Paauoniokanusa. DJIEKTPOMArHUTHOE 3arpsA3HECHHE
OKpY>Karolleu cpeabl

Tema 5.3
OnTuka

IIpsimonuHEHOE pacnpoCTpaHEHUEe CBETa B OJHOpOJHOM cpene. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpaxkeHHs cBeTa. IlocTpoeHne n3obpaxeHuit B mockoM 3epkaine. [Ipenomienue ceera.
3aKoHBI TPEIOMIIEHUS cBeTa. AOCONIOTHBIM TOKa3arenb mperomieHus. [lonHoe BHyTpeHHee
otpaxxeHue. [IpeaenbHbIN yroa MOJHOTO BHYTpEeHHEro oTpaxkenus. Jucnepcus cBeta. ClOXKHBIN
coctaB Oemnoro ceeta. L[Ber. CoOuparomue u paccenBaromye JUH3bL. ToHkas nuH3a. DoKycHOE
paccTosiHue W ONTHYEeCKas cuia TOHKOM yuH3bL [locTpoeHue n3o0paxkeHHil B coOuparomux u
paccenBaronux JHH3aX. Popmysia TOHKOH JWH3BL. YBEJIUMYEHUE, AaBaemoe JHH30U. [Ipemenbr
MPUMEHUMOCTH TreoMmeTpuueckor ontuku. HMuTepdepenius cera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOMIOAEHUS MAaKCHMyMOB M MHUHUMYMOB B HHTE€PGEPEHLIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUYHUKOB. [{udpakius ceera. udpakiuonHas pemerka. Y cIoBHe
HAOMIO/IEHUsT TJIABHBIX MAaKCHMyMOB TIpH TMAaJeHUM MOHOXPOMATHYECKOTO CBETa Ha
mrdpakimonHyto pemetky. [lonspusamnus csera

[IpakTrueckue 3aHATUS

[TpakTrueckas padota: HabmroaeHue nucrnepcun cBeTa
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Jlaboparopnas padota 6. M3amepeHuenokazareasnpeIoMIeHUSICTEKIa
Jlaboparopnas padota 7. MccnenoBanue CBOMCTB H300paskeHUH B JIMH3aX

IIpodeccuonaibHO OPpMEHTHPOBAHHOE COJEeP:KaHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIs)

Hpalcanecmle 3aHATUA

[TpakTrueckas paborta: TexHHMYECKHE YCTPONCTBA M TMPAKTHUUECKOE MPUMEHEHHe: ceiricmorpad
ANEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOIO TOKAa, JUHUMU AIIEKTpoIepeaad, My3blKaJbHbIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasl JUArHOCTUKA B TEXHUKE W MEIULMHE, pajap, paaIuoNpUEMHHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neus, ouku, jayna, GoroanmnapaT, IPOCKIIMOHHbIN anmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PELIETKA, OJISPOM, TEJIECKOII.
[TpakTuyeckas pabora:
Bunpemsznyuenuit. BugpicniekrpoB.Criektpbiuciyckanus. Cnekrpainorioiienus. CuekTpajibHblilaHa
3. CrnekTpanbHble KJIacChl 3BE3/1.
YasTpaduoneropoensnyuenue. Mudpakpacaoensnyuenue. PearreHoBckuenydu. ixnpupogancsou
ctBa.lllkana 3J1eKTpOMarHU THBIXU3JTYYEHU

Pa3nesn6.0cHOBBI crIeNMAIBHON TEOPHH OTHOCHTEJIBLHOCTH

Tema 6.1
OCHOBBI TEOPUU
OTHOCHUTEIIEHOCTH

Conep:xkanuey4eoHOroMaTepuaia

I'paHunBl  TPUMEHMMOCTH  KJIACCUYECKOM MexaHuku. [locTymarsl crenuanbHOM — TEOpUU
OTHOCUTEIFHOCTH: HWHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B  BaKyyme, NPHUHIUI
OTHOCUTETFHOCTH DiHIITEHA. OTHOCHUTEIHLHOCTh OJHOBPEMEHHOCTH. 3aMe/JIeHHEe BpPEMEHU M
COKpallleHHE JTMHBI. DHEPrusi U MMIYJIbC CBOOOMHOW dYacTHilbl. CBSI3p MacChl C DHEpPrued M
HUMITYJIbCOM CBOOOHOM YaCTHUIIbI. DHEPTHS IMOKOSI CBOOOTHON YaCTHIIBI

OKO1
OKO02
OKO04
OKO05

Pa3nen7.KBanToBasipusuka
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Tema7.1
JIIEMEHTBHI
KBAaHTOBOUOIITUKA

Conep:xanuey4yeOHOroMaTepuaia

®otonslr. Popmyina [Tnanka cBs3u sHEprUH POTOHA C €T0 YACTOTON. DHEPTrHs U UMIYJIbC (POTOHA.
OtkpbiTue u ucciaenoanue ¢oroapdexra. Onbitel A.I. CroneroBa. 3akoHbl (oTodddexTa.
VYpasuenue DiHmTelHa 11 pororddexra. "Kpacnas rpanumna" dororddekra. laBnenue crera.
Omertel [1.H. JleGeneBa. XuMuueckoe AECTBUE CBETA

Tema 7.2
CtpoeHue atoma

Conep:xxanueyyeGHOrOMaTepuaia

Monens atroma Tomcona. OnbiTel Pesepdopaa mo uccienoBanuio crpoeHus aroma. [InanerapHas
mozenb atoma. [loctynatel bopa. W3nmydenue u nornomeHne (GOTOHOB MPHU MEPEXOJIE aToOMa C
OJIHOTO YPOBHSI 3HEpIruM Ha Jpyroi. Bunel cnextpoB. CrieKTp ypoBHEH SHEPrUM aTOMa BOAOPOJa.

OKO1
OKO02
OKO04
OKO05
OKO07
IIK 1.2

21



BonnoBeie cBoiictBa wactul. Bomubl ge  bpoiina.  KopmycKynsipHO-BOJHOBOM — Tyasin3M.
Judpaxius 351eKTpoHOB B KpucTajuiax. CIOHTaHHOE U BBIHYXKJIEHHOE M3ITydeHHe. Y CTPOMCTBO U
NPUHIUN paboThI J1a3epa

[IpakTrueckue 3aHATHS

[IpakTuueckas pabora: HabmoneHue nuHeiiuaToro crnekrpa

Tema 7.3
ATOMHOE S7pO

Conep:kaHue y4e0OHOIro MaTepuaJa

Metoabl HAOMIONEHHUSI U PETUCTPALMU 3JIEMEHTApHbIX YacTull. OTKPBITHE PaJUOAKTHUBHOCTH.
OmnbiTel Pe3epdopaa no omnpeneneHnio cocTaBa paJuoakTUBHOTO m3nydeHus. CBoicTBa anbga-,
Oera-, raMMa-u3JIy4eHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u HelTpoHa. Hykmonnas moznens snpa I'eiizenOepra-lBanenxo. 3apsan sapa. MaccoBoe 4mciio
anpa. M3otomnsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3inydenue.
3aKOoH PaJMOAKTHUBHOTO pacrajga. DHEpPrus CBA3M HYKIOHOB B sape. SnepHbie cuibl. Jledext
Maccel sapa. AnepHele peakuuu. Jlenenue m cuHTe3 saep. AnepHeid peaktop. TepmosiaepHbIil
cuHTre3. IIpo0OneMbl W MEpPCHEeKTUBBI AAEPHOW PHEPreTHUKU. DKOJIOIMYECKHE AaCHEKThl sIEPHOM
SHEpPreTUKU.  DieMeHTapHble  4YacTHlbl.  OTKpbITHE  MO3UTpoHa.  DyHAaMEHTaJIbHbIE
B3aUMOJENCTBUSA

[IpakTrueckue 3aHATUS

[IpakTuueckas pabora: MccienoBanue TpekoB yacTHI] (110 TOTOBBIM GoTorpadusim)

IIpodeccnonanbHO OPHEHTHPOBAHHOE COepKaAHME (COMePKaHUe IPUKJIATHOTO MOTYJIs1)

HpaKTI/I‘IeCKI/IC 3aHATUA

[TpakTudeckas padora:

1. lenoBass urpa: IloHATHs, CBA3aHHBIE C M3YYEHHUEM METOJOB HAyYHOTO IMO3HAHUSA: SIBJICHUE,
HAy4YHBIA (akT, TUIIOTe3a, PU3NYECKas BEIUYHHA, 3aKOH, TEOpHs, HAOIOJIEHUE, DKCIICPUMEHT,
MOJIETTMPOBAHKE, MOJIECIIb, U3MEPECHHUE.

2. Ilpaktudeckas padota: TexHnueckue yCTpoiCTBa U MPAKTHUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
doTomatuuk, cojHeuHas OaTapesi, CBETOIMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIIBIOTED,
J03UMETp, kKamepa Bunbcona, siiepHblil peakTop, aToMHasi 6omba

Pa3nea 8.2/1eMeHTBI aCTPOHOMMH U ACTPO(PHU3MKH

Tema 8.1
[JJIEMEHTBHI
ACTPOHOMHH U

Conep:xxanueyyeOHOroMaTepuasia

Bun 3BesmHoro Heba. Co3Besnusi, spKue 3BE3/bI, IUIAHETHI, UX BUAUMOE JBIKeHUE. CotHeUHas
cuctema. [lmanersl 3emMHOM rpynmbl. [lmanersi-rurantel. Manbsie Tena COJIHEYHOM CHUCTEMBI.

OKO1
OKO02
OKO03
OKO05
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AcTpOodU3UKH

Connue, potocdepa u armocdepa. Connednast akTuBHOCTh. McTounnk sHepruu ComHIA U 3BE3].
3Be31pl, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, paJMyC, TEMIEpaTypa, HuX
B3aMMOCBS3b. 3B€34bl IVIABHOI IIOCIEHOBATEILHOCTH. 3aBHCHUMOCTL ''Macca - CBETUMOCTL' IiId
3B€3]] IJIaBHOM  MOCJEN0BaTeNbHOCTH. BHyTpeHHee cTtpoeHue 3Be3n. CoBpeMEHHbIE
MIPEICTABICHMSI O IPOUCXOKIACHUH U 3BoJouny CoHIA U 3B€3/1. DTalbl )KU3HU 3Be3/. MIieuHbIi
[TyTs - Hama [Nanaktuka. CnupanbHast CTpyKTypa ['anakTuku, pacnpeieieHue 38e3/, ra3a u IbLIH.
[Tonoxxenne wu nBwkenne Connma B [amaktwke. I[lnockas u  cdepuueckas mTOACHCTEMBI
lNamaktuku. Tunel ranaktuk. PanuoranakTuku m kBa3apbl. UepHble IbIpbl B SApaxX TaNAKTHK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa06na. Paz0Oeranne ramaktuk. Teopust bonbiioro
B3pbIBa. Mojienb «ropsyeil Beenennoi». Macmitabnas ctpyktypa Beenennoil. MeraranakTuka.
Hepemiennsie npo0iaeMbl aCTPOHOMUHU

JlabopaTopHble 3aHATHUS

Jlabopartopnast pabota 8. HaGmroneHuss HEBOOPY>KEHHBIM TJ1a30M C HUCTIOJIb30BaHUEM
KOMITBIOTEPHBIX IPUIIOKCHUHN JIJIS1 ONPEACTICHHS TTOJIOKEHHS HEOSCHBIX 00 BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIC cO3Be3/1usi CEBEPHOTO MOTYIIAPUS U SIPKUAE 3BE3/TbI

OKO07

IIpomesxyTounasi arrectauus (JuddepennpoanHslii 3a4er)

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 ;

24


http://www.km-school.ru
http://www.yaklass.ru

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 1 OLHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

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 MONPABOBOM U (PUHAHCOBON
IPAMOTHOCTH BPa3JINYHBIXKU3HEHHBIX
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

[1IK 1.2 TlpumeHaTh HOPMBI MpaBa it
pelieHus 3aaau B npodeccruoHalbHOM
JeSITeIbHOCTH

Pa3znen2.Tema 2.3.
Pa3zngen3.Tema 3.3.
Pa3znend.Tema 4.3.
Pazpen5.Tema 5.3.
Paznen 7. Tema7.3
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