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1. ObLIAA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHON JAUCIUILIAHBI

Oo6meoOpa3oBatenbHas  aucuuruimHa — «Dusmkay  sBIsieTcss  00s3aTelbHOW  YacThIO
001eo0pa3oBaTebHOrO IUKIa 00pa3oBaTeNbHON mporpammsbl B cooTBeTcTBUU ¢ PT'OC CIIO
40.02.02 «IIpaBooxpaHuTENbHAS 1EATEIBHOCTDY

1.2. Hean 1 miiaHupyemMbie pe3yibTaThl 0CBOCHUS TUCHUILIUHBI:
1.2.1. lleqtn AMCHUNJINHBI:
Copep:xanne nmporpamMmbl 0011e00pa30BaTeIbHON TUCIUIUTMHEI DHU3MKa HATIPABICHO HA
JOCTHKEHHUE CIEAYIOLUX LEIei:

® (dopmupoBaHue y 00yJaronuxcsi yBepEHHOCTH B IIEHHOCTH 00pa30BaHMs,3HAYUMOCTH
¢u3MYecKUX  3HAHWUH UII  COBPEMEHHOTO  KBAJTM(HUIMPOBAHHOTO CICIHAINCTA  IPH
OCYIIECTBIICHUH €ro MPo(hecCHOHAIBHOM eI TeTbHOCTH;

® (GopMHpOBaHUE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

® oOBJaJeHHE CHeuu(PUIECKON CUCTEeMOM (U3NYECKUX MOHITUH, TEPMUHOJOTHEH u
CHUMBOJIUKOM;

® OCBOCHHUE OCHOBHBIX (DHM3UUECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJI€CHUE€ OCHOBHBIMU METOJaMHU HAy4YHOTI'O IMO3HAaHUWA NpPUPOAbI, UCIIOJB3YCMbIMU B
¢usuke (HaOMIONEHUE, ONUCAaHWE, W3MEPEHHEe, BBIIBIDKEHUE THUIIOTE3, IPOBEACHUE
JKCTIEPUMEHTA);

® OBJIaJIcHHE YMEHHUSIMH 00pabaThiBaTh JAHHBIE SKCIIEPUMEHTA, OOBSACHATHIIONYUYECHHBIE
pe3ynbTaThl, YyCTAaHABIUBATh 3aBUCUMOCTU MEXAy (PU3MUYECKMMH BEIMYMHAMU B HaOJI01aeMOM
SBJICHUU, JIeaTh BBIBOJIBI,

® (hopMHpOBaHHE YMEHHUs peliaTh (GU3nUecKue 3a1aui pa3HbIX YPOBHEH CIOKHOCTH;

® pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, HWHTEJUIEKTYaJlbHBIX M  TBOPYECKHUX
CHOCOOHOCTEH B mpoliecce MPUOOPETeHUsI 3HAHUM C MCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOUYHUKOB
UHPOpPMALIUM M COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHWH; yMEHUH (OopMyIHpOBaTh H
000CHOBBIBAaTh COOCTBEHHYIO TIO3UIIUIO IO OTHOLICHUIOK (PU3NUECKOI HHPOPMALIUH, TOTy4aeMOi
U3 pPa3HbIX HICTOYHHUKOB,;

® BOCMHTAHHE YyBCTBA F'OPJIOCTH 32 POCCUICKYIO GUZNYECKYIO HAYKY.

1.2.2. Ilnanupyemblie pe3yJbTaTbl 0CBOEHHsI 0011€00PAa30BATEILHOM TN CIUIIINHBI
B coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oo6mue xomnerennuu (nanee — OK) u npodeccnonansubie kommereHmn (ganee — [1K)
®I'OC CIIO B cOOTHECEHUU € IMYHOCTHBIMH, METAIIPEIMETHBIMU U TPEAMETHBIMU PE3YJIbTaTaAMU
o0yuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrapiaeHsl B TaOIUIE:



Koa v HaumeHoBaHue
(popmupyembIx
KOMIIeTeHI M

OK 01. Beibupatb crioco0sl
pereHus 3a1a4
npodeccrnoHanbHOI
IEATeNbHOCTH IPUMEHHUTEIBEHO
K Pa3JIMYHBIM KOHTEKCTaM

IInanupyemMblie pe3yJbTaTbl 0CBOCHHUS JMCIUIIIHHBI

Oomrue

JIndHOCTHBIE PE3YyJbTAThl JODKHBI OTpPaKaTh B YacTH
TPYJIOBOT'O BOCIIUTAHMUSL:
- TOTOBHOCTb K TPYyZy, OCO3HaHHE IICHHOCTH MacTepCTBa,

Tpynomooue;

- TOTOBHOCTH K aKTHUBHOH JIeSITEILHOCTH
TEXHOJOTMYECKOM

u COLMAILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULUUPOBATh,  IUIAHUPOBATH W CAaMOCTOSATEIHHO

BBITIOJHATD TaKYI0 JCATCIBHOCTD,

- HWHTEpeC K pasnmuuHbiM chepam npodeccrnoHambHON
NeSITeTbHOCTH,

- TOTOBHOCT M CIIOCOOHOCTH K  0Opa3oBaHUIO
¥ caMOOOpa30BaHUIO HA MPOTSHKCHUU BCEH KHU3HH,
MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMH
IIO3HAaBAaTCIIbHBIMHU ﬂeﬁCTBHHMHI

a) 0a30BbIC JTOTUYECKHUE ICHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aAKTyaJM3HPOBATH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABJIMBATh CYNICCTBCHHBIM NMPU3HAK WM OCHOBAHUS
JUIT  CpaBHEHHMs, Kiaccupukanmuu W 00OOIICHUS;
OTIPENeNATh ENN JeSITeTbHOCTH, 3a7aBaTh MapaMeTphl U
KpUTEpUU

ux JOCTHUIXXCHUA, BBIABJIISAATH 3aKOHOMCPHOCTHU )41
[IPOTUBOpEYUs

B paCCMaTpHUBACMBIX ABJICHUAX

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBHUS:

JAucuunimHapHbie

ITP6 1. ChopMupOBaHHOCTH MPEACTABICHUN O POIH
U MecTe (UMK M acCTPOHOMUU B COBPEMEHHOI
Hay4YHOU KapTHHE MHpPa, O CUCTEMOOOpa3yIolel posin
(107637041

B DPa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU H
COBPEMEHHBIX TEXHOJIOTHUM, O BKJAJE POCCHUUCKHX M
3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKU;
MOHMMaHHE (PU3MUYECKONW CYITHOCTH HaOII01aeMbIX
SBIIGHUA MHUKPOMHpA, MaKpOMHpa U MeErammpa;
MMOHMMaHHe ponu aCTPOHOMUU
B MPaKTUYECKOW  JAESITETbHOCTH  4YelloBeKa |
JalbHENIIeM Hay4YHO-TEXHUYECKOM DAa3BUTHUH, POJIHU
(07637041

B (OpMHUpPOBAHHUU Kpyro3opa u (PyHKIIHOHATHHOU
IPaMOTHOCTH YE€JOBEKa Ul PEIICHHs MPaKTHUYECKUX
3azady;

ITP6 2. CdopMUpPOBAaHHOCTH YMEHUH pacro3HaBaTh
¢usnueckue sBIEeHUs (MIPOLIECCHI) U  OOBICHSITH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, pPaBHOMEpPHOE
U PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBH)KEHUE,

CBOOOJIHOE TaJIeHHEe TeJl, IBM)KCHHUE MO OKPYKHOCTH,

WHEpIUS, B3aUMOJICHCTBHE Tel, KoJebaTelbHOe
IBUKCHHE,  pPE30HAHC,  BOJHOBOE  JIBIKCHHUE;
mud¢y3us, OpOyHOBCKOE  JIBIDKEHUE, CTPOCHHE

)KHI[KOCTGﬁ U TBCPABIX TCJI, USMCHCHUC o0bema Tel

pu HarpeBaHuu (oxJakaeHun), TEIJIOBOE

paBHOBecHEe, HCHApeHHE, KOHJIEHCAIWs, IUTaBJICHHE,



- BIQJETh HaBBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW U

HpOGKTHOI\/'I ACATCIIbHOCTH, HaBbIKaMH paspCuiCHuAd
npobiuewm;

- BBIABJIISAATH MPUIUHHO-CIICACTBCHHBIC CBA3HU n
AKTYAJIM3UPOBATL  3aJda4dy, BbBLABUT'AaTb THUIIOTEC3Y €€

pElICHNs, HAXOAWUTb APryMEHTBI I [JOKa3aTelnbCTBa
CBOMX YTBEP)KICHMM, 3a1aBaTh IapaMETPbl U KPUTCPUU
pelIeHus;

- AQHAIM3HUPOBATh INOJIYYCHHBIE B XOJ€ PELICHUS 3ajadu
pe3yNbTaThl, KPUTUUECKU OLIEHUBATh UX JOCTOBEPHOCTb,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSIX;

- yYMEeTb IIEPEHOCUTh 3HAHUS B II03HABATEIIbHYIO U
IPAKTUYECKYIO YaCTH KU3ZHEEATEIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX
o0OJacren;

- BBIABUIaTb HOBBIC HJIEW, IPENJIAraTb OpPUTMHAJIbHBIC
MOIXO/BI U PEIICHUS;

- TPOSIBJIATH CIOCOOHOCTH UX UCIIOJIB30BaHUS B
IIO3HABATEJILHON U COLUAIbHOU IPAKTUKE

KPUCTAJUIU3ALMs, KUTIIEHUE, BIAXKHOCTh BO3/lyXa, CBA3b
CpeaHel KUHETUYECKON SHEPTUHU TEMJIOBOTO ABUKECHUS
MOJIEKYJl C aOCOJIOTHOM TeMIepaTypoi, MOBBIIICHHUE
JaBJICHUS rasza npu

ero HarpeBaHuU

B 3aKpBITOM COCYJE, CBSI3b MEXKIy MapaMeTpaMu
COCTOSIHUSI Ta3a B M30IPOIECCax; AIECKTPU3ALMS TeT,
B3aUMOJICVICTBHUE 3apsiIOB, HArPEBaHKWE MPOBOJHUKA C
TOKOM, B3aUMOJCHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAs WHIYKIMUSA, ACHCTBHE MAarHUTHOTO
OJISt Ha MPOBOJTHUK c TOKOM
U IBUOKYIITUICS 3apsifl, SJeKTPOMArHUTHEIE KOJIeOaHMs

U BOJIHBI, NPSIMOJUHENHOE DPACIpOCTPaHEHUE CBETA,

OTpakeHHe, peIoMIICHHE, unTepdepeHIms,
mudpakims
W TONSApH3alds  CBETa,  JIUCHEpPCHS  CBETa;

dboTtoanexktpuuecknii  3G(HEKT, CBETOBOE aBJICHUE,

BO3HMKHOBEHHE  JIMHEWYAaTOTO  CIIEKTpa  aToMa
BOJOpO/A, eCTeCTBEHHas Hu HCKYCCTBEHHAast
PaINOaKTUBHOCTD;

I1P6 3. Bnanenue OCHOBOIIOJIAraloIIUMHU
buznuecKuMu MOHATUSIMH n BEJINYMHAMH,
XapaKTEPHU3YIOMUMHU buznveckue MIPOIIECCHI
(CBI3aHHBIMM ~ C  MEXAHUYECKUM  JBHIKECHHUECM,

BSaHMOHeﬁCTBHCM TEJI, MEXaHHYCCKNMHU KOJIEOAHUSIMHU

U BOJIHAMH; aTOMHO-MOJICKYJIAPHBIM  CTPOCHUEM

BCIICCTBA, TCINIOBBIMHU IIPpOLECCAMU; DJICKTPUUCCKHUM U

MarHuTHBIM IIOJIAMHU, SJICKTPUYCCKUM TOKOM,

SJICKTPOMAarHuTHBIMHA KoJeOaHusIMH U BOJIHAMU,;

OIITHYCCKHUMHU ABJICHUAMHU, KBAHTOBBIMHU SBJICHHUAMU,

CTPOCHUCM aToMa n aTOMHOI'O sapa,



PaAOaKTUBHOCTBIO); BJIaJICHHE OCHOBOIOIATralOIIUMU
ACTPOHOMUYECKUMH  TOHATHUSIMHU, TO3BOJISIIOIIUMU
XapaKTEepU30BaTh MPOLECCHl, MPOUCXONAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CHCTeMaXx,
B MEXKTATAKTHYECKOH cpesie; IBUKCHIE HEOECHBIX Tell,
SBOJIIONHIO 3Be3] U BeeneHHoi;

[IP6 4. Bnanenue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TeopusMH (3aK0oH BceMHupHOro Tsarotenus, I, 11 u II1
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUM, 3aKOH COXPaHEHUsI HUMITYJIbCa, MPUHLIHUI
CYNEepro3UIMK  CWJI, TMPUHLMI  PABHONPABHOCTHU
WHEpPUUATbHBIX CHCTEM OTCUETa; MOJEKYJSPHO-
KMHETUYECKYIO0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbIe
3aKOHbI, TEpPBBIM 3aKOH TEPMOIAUMHAMHUKH; 3aKOH
COXpAaHEHUA SJIEKTPUYECKOro 3apsna, 3akoH KyroHna,
3akoH Oma JyIst yyacTka 1enu, 3akon Oma Jj1st MoJTHON
AJIEKTPUYECKOM 1ienu, 3akoH J[koyns - JleHna, 3akoH
3JEKTPOMArHUTHOW WMHAYKIIMH, 3aKOH COXpPaHEHUs
SHEPTUM, 3aKOH MPAMOJIUHEHHOTO PacHpOCTpaHEHUS
CBETA, 3aKOH OTPAXEHUSI CBETA, 3aKOH MPEIIOMIICHUS
CBETA; 3aKOH COXPAaHEHUSI YPHEPTUH, 3aKOH COXPAHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia,
3aKOH COXpaHEHUsI MacCOBOI0 YMCIIa, MoCcTynaTel bopa,
3aKOH  PaJMOAaKTHUBHOTO  pacmaaa);  YBEPEHHOE
HCIMOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW WpH
aHanu3e (PU3NYECKUX SBJICHUN U TIPOIIECCOB;

I1P6 6. BnaneHne OCHOBHBIMH METOJaMHU HAy4YHOTO
MO3HAHUS, WCIONB3YeMbIMH B (PU3UKE: MPOBOAUTH
mpsiMbIE M KOCBEHHBIE H3MEpEHUs (U3HUECKUX
BEJIMYMH, BBIOWpAs ONTHUMAIbHBIN CIIOCOO M3MEpEeHUS



OK 02. Ucmionb30BaTth
COBpEMEHHBIE CPEJICTBA MTOKCKA,

JIM4YHOCTHBIE PE3YIbTAaThl JOJIKHBI OTpPA’XaTbhb B YaCTU
LONEHHOCTHU HAYYHOI'O ITO3HAHM:

M UCHONb3Yys  M3BECTHBIE  METOJBl  OIICHKH
MOrPEMIHOCTEN U3MEPEHUM, IPOBOIUTH UCCIIEIOBAHUE
3aBUCUMOCTEN ¢buznueckux BEJINYHMH
C HCIIOJIb30BAaHUEM IMPSIMBIX HW3MEPEHUU, OOBICHATH
MOJIyYCHHbIE Pe3yJIbTaThl, HCIONb3Yysl (hu3nyecKue
TEOpUH, 3aKOHbl M TIOHSATHUS, W JE€JaThb BBIBOJBI;
coOmoath TmpaBuWiia Oe€30macHOro  Tpyaa IpH
MPOBEICHUU HUCCIIEIOBAHNN
B paMKax Y4eOHOro OJKCIIEpUMEHTa H Y4eOHO-
HCCIIEI0BATENbCKOM JEATENBHOCTH C UCIOIb30BAHUEM
U POBBIX U3MEPUTEIBHBIX YCTPOMCTB u
nabopaTopHOro 000pyAoBaHUs; CHOPMUPOBAHHOCTD
MPEICTABICHUN

0 MeToJlaX IMOJIyYeHHUsS] HAyYHBIX aCTPOHOMUYECKHUX
3HAHUII;

ITP6 7. ChopmMupoBaHHOCTH YMEHHUS peIiaTh
pacyeTHBIC 3a/1aUH C SIBHO 3a/IaHHON (PU3UYECKOM
MO/IEJIBIO, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI U
MIPUHIUIIBI; HA OCHOBE aHAJIM3a yCIOBUSA 3aJjauu
BBIOMPATh (PU3UUECKYIO MOJIETb, BBIIEIATh
¢dusnveckre BeIMYUHBI U (HOPMYIIBI, HEOOXOAMMBbIE
JUIS €€ pelIeHMs], TPOBOJUTH PACUEThl U OI[CHUBATh
PEaIbHOCTH MOJTYYEHHOTO 3HaYeHUS! GU3NYECKOM
BEJIMYMHBI; peliaTh KaueCTBEHHBIE 3a/1a4H,
BBICTpanBasi JJOTMUYECKH HEMTPOTUBOPEUUBYIO IIEMIOUKY
paccyXIaeHuit

C OIIOPOi1 HAa N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH

1 pU3NYECKUE SIBICHUS

I1P6 5. YMeHue yuuThIBaTH T'PAHHIBI MPUMEHEHHS
M3YYEHHBIX (PU3UYECKUX MOJENeil: MaTepuanbHas



aHaM3a
Y MHTEPIIpETalui UH(OpMAIH
1 MH()OPMAITMOHHBIE TEXHOJIOTHU
JJ1s1 BBIIIOJIHEHHUSA 3a1a4
npodeccroHanbHOI
JEATSbHOCTH

OK 03. ITnanupoBatb

U pear30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe

Y IMYHOCTHOE Pa3BUTHE,
NpEANPUHUMATEIBCKYIO

- c(OPMHPOBAHHOCTD MHUPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKM W OOIIECTBEHHOH MpPaKTHKH, OCHOBAaHHOTO Ha
JMaore KyJnbTyp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO
MecTa

B MOJIUKYJIbTYPHOM MUDE;
- COBEpILEHCTBOBAaHUE
KYJbTYpPBbI KaK CPEJICTBA B3aUMOICUCTBUS MEXTY JIIOJIbMU

W IMO3HaHUWA MHpa,

SI3BIKOBOM W 4YUTATEILCKOU

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

Osnanenue YHHUBEpCATbHBIMU y4eOHBIMH
NI03HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTta ¢ nHpopmarmei:

- BIAJETh HABBIKAMH TIIOJydeHHs HWHPOpMamuu U3
HCTOYHHKOB Pa3HbIX THIIOB,
OCYLIECTBJIATH TOWCK, AaHAINW3, CHCTEMaTH3alHI0 |

MHTEPIIpETAlNI0 HHPOPMAIIUN PA3IUYHBIX BUIOB U HOpM

CaMOCTOATCIBHO

MPEJICTABICHHUS,
- CIOJIB30BaTh CPEJCTBAa HHPOPMALIMOHHBIX

n KOMMYHI/IKaLII/IOHHBIX TGXHOHOI‘I/Iﬁ B peLHeHI/II/I
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX n

OpTaHU3AIMOHHBIX 33J1a4 ¢ COOJII0ICHIEM TPeOOBaHUM
PrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, THTHUCHBI,
pecypcocOepeKeHus, MPABOBBIX U STHYCCKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€301TaCHOCTH

.HI/I‘-IHOCTHBIG peByHBTaTBI JOJIXKHBI OTpa)KaTI: B 4YaCTH
I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA .

- CHOCOGHOCTB OLCHUBATH CI/ITyaI_[I/IIO n HpI/IHI/IMaTB
OCO3HaHHBIE pEILICHUd, OPHUEHTHPYSICh HAa MOpPaIbHO-

TOYKa, WHEpLHUANbHAs CHCTEMa OTCUeTa, MCAIbHBIN
ra3; MOJICJIM CTPOEHHS Ta30B, XKUAKOCTEH M TBEPIBIX
T€Jl, TOYECUHBIN dJICKTPUUYECKUN 3apsif, SAepHas MOZCIIb
aTomMa, HYKJIOHHAas MOJENb aTOMHOrO sjapa Npu
penieHny (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUN
110 OTHOIIEHUIO K (PU3HUECKOM HHPOPMAIIHH,
MOJYy4aeMOM U3 pa3HbIX HCTOYHUKOB, YMEHUH
MCIOJIb30BaTh U(POBHIE TEXHOJIOTUY JIJIsl TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U TIPEICTABICHUS
y4eOHOI 1 HayYHO-TIONYJISIpHON HH(pOPMAaLINY;
pa3BUTHE YMEHUI KPUTHYECKOTO aHAIN3a
noJry4aeMoi nHpopmanuu

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOH MO3UITUN

0 OTHOUICHWIO K (Qu3nueckoil uHpoOpMaImH,

[IOJIy4a€MOM M3 pa3HbIX MCTOYHUKOB, YMEHHHU

UCIOJIb30BaTh IU(POBBIE TEXHOJOTHH ISl TOUCKA,
CTPYKTYpPHUPOBAHHUS, UHTEPIIPETALIUN U IPEICTABICHUS



JesITeIbHOCTD
B IpodeccuoHaIbHOM chepe,
UCIOJIb30BATh 3HAHUSA 1O
IIPaBOBOM

¥ (UHAHCOBOM IrPaMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX
CHUTYaIUIX

OK 04. 3ddexTuBHO
B3aUMOJCHCTBOBAThL
u paborath
B KOJUICKTHUBE
U KOMAaH/JIC

HPABCTBCHHBIE HOPMBI
U IICHHOCTH;

-0CO3HAHUE JIMYHOTO BKIAJ B MOCTPOCHHE yCTOHYHMBOTO
Oymymiero;

MertanpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPaXKaTh:
OBnaneHue YHUBEPCATbHBIMHU PEryIssTHBHBIMU
NIEUCTBUSIMU:

a) cCaMOOpTaHHU3aIINS

- CaMOCTOATENIHO  OCYIIECTBJISTH  IO3HABATEIHHYIO
NEeSTENIbHOCTh,  BBISBISITH  MPOOJIEMBI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIE 32/1a4H B 00pa30BaTEIbHON
eI TEIIbHOCTH

Y )KU3HCHHBIX CUTYAIIHSIX;

- CaMOCTOSITEIILHO COCTABJIAThH IJIAH PEIICHUS MPOOIEMbI
C Y4YeTOM WMEIONIUXCA PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUI;

0) CaMOKOHTPOJIb:

UCIIOJIb30BATh MPUEMBI pe(DIEKCHU JIJISl OIICHKU CUTYAIIHH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH
PEIICHHUS 110 UX CHIDKCHUIO

JIngHOCTHBIE PE3yNbTaThl JOJDKHBI OTpPaXkaTh B YaCTH
[IEHHOCTH HAyYHOT'O MTO3HAHMUSI:

-OBJIaJICBAHNE HABBIKAMH y4e€OHO-MCCIIEIOBATEIBCKOM,
MPOEKTHOUN M COIMATIbHOMN JIEATEIIbHOCTH;
MertanpenmMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBnaneHne  yHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMHU
JICICTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- TOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON

y4eOHOH ¥  HayyHO-NOMYJISIpHOH  HMH(OpMaIuuy;
pa3BUTHE YMEHHUM KPUTHYECKOIO aHAIN3a I10JIy4aeMOU
uHpOopMaIuu

[TP6 10. OBnasenue ymeHUSIMH pabOTaTh B TPYyIIIE

C BBITIOJTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIIHOHATEHO
pacrpenensiTh AeITeIbHOCTh B HECTaHAapTHBIX
CUTyalusX, aACKBATHO OLICHHUBATDL BKJIAJ KaKA0I'0 U3
YYaCTHHUKOB I'PYIIIIbI

B peIlIEHUE pacCMaTPUBAEMON TIPOOIIEMBI



OK 05. OcyuiecTBiATh yCTHYIO U
MUCHbMEHHYIO KOMMYHHUKAIIMIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0cOOEHHOCTEH
COIIMAJBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Y MHIUBHUIYAIbHOHN paboThI,

- BBIOMpaTh TEMATHKy U METOJbI COBMECTHBIX JEHCTBUI
C y4eToM OOIIMX HWHTEPECOB M BO3MOXHOCTEH Ka)XIOTO
YJIeHa KOJIJICKTHBA;
- HpI/IHI/IMaTB ueiaun COBMGCTHOﬁ ACATCIIbHOCTH,
OpraHW30BBIBATh W KOOPJAWHUPOBATH JEUCTBUS TO €€
JIOCTHUKEHHIO: COCTaBIISITh TUIaH JIEUCTBUM, pacpeAeisiTh
poim C y4YeTOM MHEHHUW YYaCTHUKOB, OOCYXIaTh

pe3yNbTaThl COBMECTHOU pabOThI;

-OLICHMBATh KAueCTBO CBOETr0 BKJaJa U  KaXJIOro
yYaCTHMKa KOMaHIbl B  OOMMH  pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

Ognanenue YHHUBEPCATLHBIMU PeryIssTUBHBIMHU
NIEUCTBUSIMU:

T') MPUHSTHE Ce0s U IPYTUX JIFOICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JTOJIEH

MIPY aHAJIU3E PE3YIbTATOB IESITEILHOCTH

JluyHOCTHBIE pPE3yNbTaThl JOJKHBI OTpa)kaTh B YaCTU
ACTETUYCCKOI0 BOCIIUTAHUS

- 3CTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOUYAsl ACTETHUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIECTBEHHBIX OTHOILICHHUM;

B 00JIaCTH MaTPUOTHIECKOTO BOCTIUTAHUS TIPOSIBIISTH:
-IIEHHOCTHOE OTHOILIEHHUE K TOCYIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOIHOMY HACIIEIUIO, TAMATHUKAM,
TpaguuusaM HaponoB Poccum, noctmxenussm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBiagenue

YHUBEPCAIbHBIMU KOMMYHUKAaTHBHBIMHU

I1P6 1. CchopMupoBaHHOCTH MPEACTABICHUN O POJIH
U MecTe (UMK M acTPOHOMUU B COBPEMEHHOM
HAy4YHOUW KapTHHE MHpPA, O CHCTEMOOOPa3yIoIIeH poIu
¢buzuku

B DPa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU H
COBPEMEHHBIX TE€XHOJIOTHUM, O BKJAJE POCCHUHCKHX U
3apyOC)KHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKU;
MMOHUMaHHue (PU3HYECKOW CYIIHOCTH HaOII0JaeMBbIX
SBIIGHUHA MHUKPOMHpA, MaKpOMHpa U MeErammpa;

IIOHMMAaHUC poiin ACTPOHOMUU

B HpaKTquCKOﬁ ACATCIIbHOCTH YCJI0BCKa u
;[aaneI‘/'ImeM HAay4YHO-TCXHUYCCKOM pPAa3BUTHUHU, POJIN

(107637041
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OK 07. CoxnelicTBOBaTHL
COXPAHEHUIO OKPY Karolen
Cpelbl, pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHITUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIENCTBOBATH

B UpE3BBIUAITHBIX CUTYAIHIX

IIK 1.2 ITpuMeHsTh HOPMBI
IpaBa JJIsl pelIeHus 3a/1a4 B
npodeccroHanbHOM
JeSATeNbHOCTH

JEUCTBUSIMU:
a) oOmeHue:
- OCYIIECTBIISITH KOMMYHHUKAIIUU BO BCEX cepax KU3HH,
- Pa3BEpHYTO M JIOTUYHO U3JIAraTh CBOIO TOUKY 3PCHUS

C MCTOJIH30BAHUEM SI3BIKOBBIX CPEJICTB

JIndHOCTHBIE pPE3YyJbTaThl JOJKHBI OTpa)kaTh B YacTu
9KOJIOTMYECKOr0 BOCIIUTAHUS:

- chopMUPOBAHHOCTH

9KOJIOTHYECKON  KYJIbTYpBI,

IIOHHMMAaHUC BIIMSHUSA COIIMAJIbHO-3KOHOMHNYCCKHUX

IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM M COLUAIBLHON

cpenpl, OCO3HaHUE rI100aTbHOTO xapakTepa
HKOJIOTHYECKUX MPOOIIeEM;

- IUIAHUPOBAHME U  OCYIIECTBIECHUE JICUCTBHI B
OKpYXalollleil cpele Ha OCHOBE 3HAHUA  IeJeH

YCTOWYHUBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUSATUE IEUCTBUIA, MPUHOCSIIHNX BPE]
OKpYXalolleu cpene

.HI/I‘-IHOCTHBIG peByHLTaTBI JOJIXKHBI OTpa)KaTI: B 4YaCTH
TPYZOBOT'O BOCITUTAHHUS:

- TOTOBHOCTH K pr,[[y, OCO3HAHUEC LICHHOCTHU MaCTepCTBa,

Tpynomooue;

- TOTOBHOCTE K AKTUBHOU eITEIIbHOCTH
TEXHOJOTUYECKOM M  COIMAJbHOW HANpaBJICHHOCTH,
CIIOCOOHOCTH WHUILIUAPOBATH, MJIaHUPOBATH u

CaMOCTOSITENILHO BBIMOJIHATH TAKYIO ACATEIbHOCTD;

- HMHTEpeC K pasnuuHbiM chepaM npodheccHoHAIbHOM
NeSITebHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUIO H
caM000pa30BaHMIO Ha MIPOTSHKCHUH BCEH JKU3HH;
MeranpenmeTHsle  pe3yJIbTaThI

JOJDKHBI  OTpaXkaThb:

B (OpMHUpPOBAaHMM Kpyrozopa M (PyHKIHMOHAIBHOM
IPaMOTHOCTH YE€JOBEKa Ul PEIICHHs MPaKTHUYECKUX
3aja4

[TP6 8. ChopmupoBaHHOCTH YMEHHUSI IPUMEHSTH
MIOJIyYCHHBIE 3HAHUS 7151 OOBSACHEHUS yCIOBUN
NpoTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U AT
MIPUHATHSA IPAKTUYECKUX PELICHUI B IIOBCEIHEBHON
KHU3HH U1 o0ecrieyeHns 6e30MacHOCTH MpU
o0palieHnu ¢ OBITOBBIMH MTPHOOpaMH U
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3/10POBbS
U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MIOBEICHUS B
OKpY’Karollel cpezie; NOHUMaHie He00X0AUMOCTH
IPUMEHEHMSI JOCTHXKEHUHM (PU3MKY U TEXHOJIOTMH A1
palnMoHaAIBHOIO IPUPOAOIOIb30BAHUS

CchopMupoBaHHOCTH YMEHHS IPUMEHSTD MOITy4YEHHBIC

3HaHUS IS OOBACHEHHMS YCIOBHM MPOTEKaHMS
¢u3nveckux SBICHUA B TPUPOAEC U Ui NPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM KU3HU IS
obOecrieueHrss 0€30MAaCHOCTH TP OOpalieHuH ¢
npudopamu "

YCTpOICTBaMH, COXpaHEHUs 3/10pPOBbS U COOJIIO/ICHUS

OBITOBBIMH TEXHUYECKUMHU
HOPM DKOJIOTMYECKOrO IIOBEAECHUS B OKPYKAKOLIEH
cpene;
TOCTUXKEHUI

MOHMMAHUE HEOOXOIUMOCTH TMPUMEHEHHS
busuku u TEeXHOJIOTUN IS

PaLMOHAIBHOI'O IIPUPOJOIIOJIB30BAHNUS
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OBnajeHue YHUBEPCATbHBIMU y4eOHBIMH
MMO3HABATCIIbHBIMH JICHCTBHAMMU:

a) 0a30BbIC JIOTMYECKHE JEHCTBHS: CaMOCTOSTEIbLHO
dopMynMpoBaTE W aKTyaJM3UpOBaTh  Mpoldiemy,
paccmaTpuBaTh €€  BCECTOPOHHE,  YCTaHAaBJIHMBAThH
CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JJIsI CPAaBHEHUS,
knaccupukanmuu W 00OOIICHUS; ONpeAeNsITh IEeIu
NeATeTLHOCTH, 3a/laBaTh NapaMeTpbl W KPUTCPUH HX
JIOCTYKCHHS; BBISIBIISITH 3aKOHOMEPHOCTH u
MPOTUBOPEUHS B pACCMATPUBACMBIX SIBICHUSX

0) 0a30BbIC HCCIEAOBATEIBCKUE JACHCTBUSA: - BIAACTh
HaBBIKAMU  Y4eOHO-UCCIIEIOBATEIbCKOW U MPOEKTHOM
NESTEIIbHOCTH, HaBBIKAMU pa3peuieHus mpodieMm; -
BBISIBJISTD MIPUYUHHO-CJICICTBEHHBIE CBSI3U u
aKTyaJu3MpOBaTh 3aJlady, BBIABUTATh THUIIOTE3Y €€
pelieHusi, HaxXOAUTh AapryMEHTHl IJis JI0Ka3aTeIbCTBa
CBOMX YTBEPXKICHUM, 3a7aBaTh MMapaMeTpbl U KPUTECPUU
PELICHHUS;, - AaHATU3UPOBATH TOJTYUYEHHBIC B XOJI€ PEIICHHUS
3ama4nl  pe3yJbTaThl, KPUTUYECKH OIICHMBATh  MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

12



2. CTPYKTYPA n COJEPKAHUE OBIIIEOEPA3OBATEJIBHOM

JUCIATLITAHBI

2.1 O0beM TUCHUIIMHBI U BBl y4eOHOH padoThl

Bun yueOHo# padboThI

O0BeM B yacax

O0bem o0pa3oBaTeJbHON NPOrPaMMbl JHCHUIINHBI 108
OcHoBHOE coepxxaHue 100
B T.4.

TEOPETUYECKUE 3aHATUS 86
J1a00paTOPHBIC U TPAKTUYECKUE 3aHATHUS 14
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlePKaAHUE (COAepKAHME 3
NMPUKJIATHOT0 MOYJIA)

MIPaKTUYECKHUE 3aHATHS 8

IIpome:kyTounas arrectauus (AU depeHUNPOBAHHDBIN 3a4€T)
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2.2. TeMaTH4YeCKH IJIAH U CO/leP:KaHMe U CHUIUINHBI «PU3NKA)

HauMmenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro marepuaja (0CHOBHOe U NPpo¢ecCHOHAIBHO OPMEHTHPOBAHHOE),
J1a0opaTOpHbIE M MPAKTHYECKUE 3aHATHUS

O0BbeM
4acoB

®opmupyemble
KOMIIETeHIIHU U

1

2

4

Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS

Tema 1.1 Conep:kaHue y4eOHOT0 MaTepuaJjia

Beenenue

®dusuka - Hayka o npupone. Haydnsie MeToqbpI MO3HAHUA OKpY’KaroIero Mupa. Poibs skcriepumenTa
U TEOPUU B IPOLIECCE MO3HAHUS TPUPObI. DKCIIEPUMEHT B (hruzuke. MoaenupoBanue GU3NIECKUX
ABIEHUM U 1mpoueccoB. Hayunbie rumnoressl. Du3ndecKkue 3aKOHbBI U TEOpUH. [paHUIIBI
OPUMEHUMOCTH (u3nyeckux 3akoHOB. I[lpuHimm coorBercTBus. Pois M MecTo ¢uU3MKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUPA, B IPAKTUUYECKOH EATETLHOCTH JIIOACH

OK 03
OK 05

Pa3zpen 2. Mexanuka

18

Tema 2.1

Conep:xkanue y4eOHOTr0 MaTepuaJjia

Kunematuka

Mexanndeckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAHMYECKOro ABMkeHusa. Cucrema oTcuera.
TpaexTopus. Ilepemelienne, CKOpOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U YCKOpPEHHUE
MaTepualbHOM TOYKM, UX MPOEKIUU HA OCH CHCTeMbl kKoopAuHaT. CioKeHuEe MepeMenieHud u
CIIO’)KEHHE CKOpocTeil. PaBHOMepHOE M paBHOYCKOpPEHHOE NpsSMOSIMHeHoe aBwxkeHue. [ papuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEPEMEIIECHUS MaTepUaIbHON TOYKH OT
BpeMeHu. CBOOOIHOE TaZieHUE. YCKOpPEeHHE CBOOOIHOTO majeHus. KpuBoJWHEHHOE TBUKEHUE.
JIBrb>keHUE MaTepHalbHOM TOYKH MO OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTh.
[Tepuon n wacrota. LleHTpOCTpEMUTENBHOE YCKOPEHHE

IIpakTu4yeckue 3aHATHS

[TpakTrueckue pabOTHI:

N3Mepenrie MTHOBEHHOU ckopocTH. McciieroBaHEe COOTHONIEHUSI MEKY MYy TSIMU, MPONICHHBIMU
TEJIOM 3a IOCIIe[I0BaTeIbHbIE paBHbIE TIPOMEXYTKU BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHHUH C
HayaJlbHOM CKOpPOCThIO, paBHOW Hymt0. M3yyeHue ABMIKEHMS IIapuKa B BS3KOM KUIKOCTH.
W3ydenue qBUKEHUS Tema, OpPOLICHHOTO TOPU30HTAIBHO

Tema 2.2

Conep:xanue yueOHOTo MmaTepuajia

JmHaMuKa

[Tpuniun otHocutenbHoCcTH ["anuines. [lepsiii 3akoH HetoToHA. THEpUMaIbHBIE CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HeloTOoHa 1711 MatepuaibHOM

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
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TOYKH B mHepruanpHoi cucreme orcuera (MCO). Tpernit 3akoH HproToHa mjis MaTepuaibHBIX
TOYEeK. 3aKOH BceMUpHOro Tsarotenusi. Cuia Tsxectd. [lepBas kocmudeckas ckopocTh. Bec Tena.
Cuna ynpyroctu. 3akoH I'yka. Cuna tpenusa. Cyxoe TpeHue. Cuiia TpEeHHUS! CKOJIBKEHUS U cuia
Tpenus nokosi. Koaduuument tpenust. Cuna conpoTUBICHHS IPU IBUKESHUU TENA B )KUAKOCTH WIN
raze. IloctynarenbHoe W BpamateabHOE ABMXKEHHE aOCOIIOTHO TBEPAOTo Tena. MOMEHT CHIIbI
OTHOCHUTENIBHO OcH BpaieHus. [lnevo cuibl. ¥Yenosus paBHoBecus TBepaoro tena B MCO

[IpakTrueckue 3aHATHS

[TpakTrueckue pabOTHI:

Wzydenue nBmwxeHHs Opycka 1O HAKJIOHHOW TUIOCKOCTH TOJ ACWCTBHEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Je(POPMHUPOBAHHOW MpPYKHUHE U
PE3UHOBOM 00pa3iie OT BeIHMUUHBI UX Jedopmanuu. MccnenoBanue ycioBuil paBHOBECHS TBEPIOTO
TCJIa, UMCIOIICTO OCh BpalllCHUA

Tema 2.3
3aKOHBI COXPaHEHUSI
B MEXaHHUKE

Conep:xanue y4eOHOT0 MaTepuaJia:

NMnynsc MaTepralbHOW TOYKH, CHCTEMBI MaT€pUalIbHBIX TOYEK. MIMIyJbC CHUIIBI U M3MEHEHUE
UMITyJIbca Tena. 3akoH coxpaHeHus umiynbca B MCO. PeaktuBHoe npmxeHue. PaGorta cuibl.
MomHocTh cunbl. KuHeTwdeckas sHeprusi MaTepHalbHOW TOYKH. Teopema 00 HW3MEHEHUH
KUHETHYEeCKOM »dHepruu. lloteHumanbHas odHeprus. lloTeHuManbHas dHEprus  ynpyro
nedopMupoBaHHON TpyxkuHBL [loTeHIManbHAs SHEpPrus Tela BOMU3M IMMOBEPXHOCTH 3EeMITH.
[ToTeHnManpHbBIC U HETIOTCHIIMATBHBIC CHITBL. CBSI3b paO0OTHI HEMOTEHIIUAIBHBIX CHJI C H3MEHEHUEM
MEXAHUUYECKON SHEPIrUU CUCTEMBI T€J. 3aKOH COXpPAHEHHS MEXaHMYECKOW 3HEPruH. YIpyrue u
HEyIPYrue CTOJIKHOBEHUS

[IpakTrueckue 3aHATHS

[TpakTrueckue pabOTHI:
W3ydenue cBA3M CKOpOCTEW Tenl MpU HEympyrom ynape. McciemoBaHue CBsi3U pabOTBHI CHIIBI €
M3MEHEHUEM MEXaHUYECKON DHEPIUHU Tesa

IIpodeccnonabHO OpHEHTHPOBAHHOE COJIePKAHUE (COIEPKAHNE IPUKIATHOTO MOIYJIs1)

IIpakTuyeckue 3aHATHS

[TpakTrueckas pabora: TexHHuUeckwe yCTpONCTBA M TPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
IBUKEHHE CHApA0B, LIEMTHbIE U PEMEHHBIE MTepeladn, TOIIIUITHUKHU, BOAOMET, KONep, NPy>KUHHBII
MUCTOJICT, ABHUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB U PAKCT.
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[TpakTrueckas padota: Mcnonb3oBaHre 3aKOHOB MEXaHUKH JJIT OOBSICHEHUS ABUKEHUST HEOSCHBIX
TeT W JJIs Pa3BUTHUS KOCMHYECKHX MCCIICIOBAHHM, TPAHUIIBI MPUMEHUMOCTH KJIACCHUYECKON
MexaHuku. UMuTanusa HeBECOMOCTHU

Pa3zgea 3. MoJsekya

sipHasi pu3NKa ¥ TEePMOJUHAMHUKA

18

Tema 3.1

Conep:xanue y4eOHOT0o MaTepuaJia:

OCHOBEI
MOJIEKYJISIPHO-
KUHETHUYICSCKOM
TEOpUHr

OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOM TeopuH. bBpOyHOBCKOE JBUKEHUE.
Huddyzus. Xapakrep IBHKEHHUS U B3aUMOJCHCTBUS YaCTHUI] BelecTBa. Mo CTPOEHUS T'a30B,
KHUJIKOCTEH M TBEPHBIX TeNl U 00BSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE dTUX Mojeseil. Macca u
pazMepsl Monekya. KonuuectBo BemectBa. IlocrostHHas ABoragpo. TeruioBoe paBHOBECHE.
Temnepatypa u ee uzmepenue. lllkana remneparyp Llenscusa. Mozaens uneanbHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOI TeOpUH UIeaibHOro ra3a. AGCOII0THAs TeMIiepaTypa Kak
Mepa CpelHe KMHETUYECKOW SHEPTruH TEIUIOBOrO ABWXKEHHMs dacTull rasa. lllkama temmepatyp
KensBuna. VYpaBHenue MengeneeBa-Knanelipona. 3akoH [lanpToHa. ['a30Bble  3aKOHBI.
N3onponeccel B MaeanbHOM Ta3e € MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, M30X0pa,
n3obapa

[IpakTuyeckue u 1abOpPaTOPHBIC 3AHATHS

[IpakTuyeckue pabOTHI:

N3Mepenne macchl BO3ayxa Ki1acCHOM koMHaTe. MccnenoBanne 3aBUCUMOCTH MEXKTY
rapaMeTpamu COCTOSIHUS Pa3pesKeHHOro rasa

Jlaboparopnast pa6ota 1. M3ydyenune ogHOTO M3 M30IPOIIECCOB

Tema 3.2

Conep:xanue y4eOHOT0o MaTepuaJia:

OCHOBBI
TEePMOIUHAMUKHU

Tepmoannamudeckas cuctema. BHyTpeHHsS SHEprus TePMOAUNHAMHYECKON CUCTEMBI U CITOCOOBI ee
n3MeHeHus. KomudecTBo TemoTsl U pabota. BHyTpeHHsIsT SHEprHst 0JTHOATOMHOTO HJEaJIbHOTO
rasa. BI/I,Z[bI TCIUIONCpeaavYun: TCIUIONPOBOJHOCTb, KOHBCKIMA, U3JTYyYCHHC. TenmoeMkocTh TeEna.
VYnenbHas TemoeMKocTh BenlecTBa. KomndecTBo Temorsl npu Temonepeaade. [lepBuiil 3akoH
TepMoauHaMuKU. [IpuMeHeHne nepBoro 3akoHa TepMOJIMHAMUKH K u3ompolneccam. I'padudeckas
uHTeprpeTanuss paboThl ra3za. TeruioBble MamMHbBL. [IpUHIMNBI OEHCTBUS TEIUIOBBIX MAIUH.
[IpeoOpazoBanus sHEPTUH B TEIIOBBIX MamnHax. Kosdduiment monesnoro nercreus (manee —
KITI) TemmoBoit mammubl. I{ukn Kapuo u ero KIIJI. Btopoit 3akoH TepMOAMHAMUKH.
HeoOpatuMocTh poI11eccoB B MpHUPO/Ie. IKOJOTHIECKHE MTPOOIEMBI TeTNIOIHEPTeTUKH

IIpakTrueckue 3aHATUA

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
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[TpakTrueckas padota: i3mepenne yaenpHON TeII0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
U (Qa3oBbIe
Hepexo/ibl

Conep:xaHue y4eOHOTo MaTepuaJia:

[TapoobpazoBanue u KoHneHcauus. Mcnapenue u kunenue. Y ienbHas TemioTa napooopa3zoBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIMIEHUS OT JaBJ€HUS. AOCONIOTHAs M OTHOCHTEIbHAs BIAKHOCTh
Bo3ayxa. Haceiiennsiii map. TBepaoe teno. Kpucrammmueckue u amopdHblie Tena. AHU30TPOIHUS
CBOMCTB KpucTtaiuioB. Kuakue kpuctauibl. CoBpeMeHHble MmaTepuanbl. [lnaBnenune wu
KpUCTa/uIn3anus. Y aenbHas Teriora miasieHusd. Cyonumanus. Y paBHEeHHE TEIIOBOro OanaHca

JlabGopaTopHble 3aHATUSA

Jlaboparopnas pabota 2. OnpeneneHue BIaXXHOCTH BO3AyXa

IIpodeccnonabHO OpEHTHPOBAHHOE COJIePKAHUE (COIePKAHNE PUKIATHOTO MOTYJIs1)

IIpakTuyeckue 3aHATHS

[TpakTrueckas pabora: TexHHueckwe yCTpONCTBA M TPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomerp. OmpeneneHune Maccel BO3AyXa B KOMHATE€ Ha OCHOBE M3MEpPEHHIl oObeMa KOMHATBhI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

[Ipaktuyeckas pabGora: TexHHUECKHE YCTpOWCTBA M TPAKTHUYECKOE MPUMEHEHHE: IBUTaTelb
BHYTPEHHET'O CrOpaHUs, OBITOBOM XOJOAMIBHHMK, KOHIUIMOHEpP, TMIPOMETP U MCHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU MOJTYUYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
1 HAaHOTEXHOJIOTUHU

Pa3znen 4. JiekTpoguHaMuKa

19

Tema 4.1
DJIEKTPOCTATHKA

Conep:kanue y4eOHOTr0o MaTepuaJia:

OnexTpuzanus Teia. DJIEKTpUYEeCKUi 3apsn. [IBa Buaa anekTpuyeckux 3apsaoB. IIpoBonHukw,
TOURJIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUs IEKTPUUYECKOro 3apsaa. BzaumoneincTeue
3apsanoB. 3akoH Kynona. Dnexkrpudeckoe nose. HanpsxeHHOCTD anekTpruyeckoro noss. [Ipunnun
CYTIEPIIO3UIINH IEKTPUUECKUX MOJIeH. JINHUN HanpsHKEHHOCTH 3JIEKTpUYecKoro nodsi. Pabora cun
anekTpocrarnueckoro noss. Ilorennuman. Pasnocts noreHuuanos. [IpoBOJHUKY U TUAJIEKTPUKH B
AJIEKTPOCTATHYECKOM MoJie. JlusnekTpruueckas NpOHUIIAEMOCTh. JJIEKTpOoeMKOCTh. KoHaeHcarop.
DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOPa. DHEPIrusl 3apsyKEHHOIO0 KOHJIEHCATOpa

[IpakTrueckue 3aHATHS

[TpakTruyeckas pabora: M3MepeHue 31eKTpOEMKOCTH KOHIEHCATOpa

Tema 4.2

Conep:xaHue y4eOHOTo MaTepuaJia:

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2

17



ITocTosTHHEIN

ToKHM B pa3IMYHbIX
cpenax

PIEKTPUYECKHI TOK.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuia
toka. Ilocrosunwiii Tok. Hampsbkenwe. 3akoH OMa g ydacTka MENU. OJIEKTPUUECKOE
COIIPOTHBIIEHUE. YIEIbHOE CONPOTUBJIEHHME BemlecTBa. IlocienoBarenpHoe, MapalIesbHOE,
CMELIaHHOE COEIMHEHUE MPOBOIHUKOB. PaboTa snexTpuyeckoro toka. 3akoH JIxoyns-JleHua.
MOIHOCTD 3JIEKTPUYECKOTO TOKA. OJEKTPOJABMXKYLIAs CUjla W BHYTPEHHEE COIPOTUBIIECHUE
UCTOYHUKA ToKa. 3akoH OMa s MONMHOW (3aMKHYTOW) dnekTpudeckoir mernu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAsl MPOBOJAMMOCTh TBEPIBIX METAJIOB. 3aBHCUMOCTb COINPOTHBJIEHUS METAUIOB OT
TemnepaTypbl. CBEpXMPOBOJUMOCTh. DJIEKTPUUECKUNA TOK B BakyyMe. CBOMCTBa 3JEKTPOHHBIX
nydkoB. [lomynpoBoanuku. CoOcTBeHHas W MPUMECHAs MPOBOJUMOCTb MOJYTPOBOJIHUKOB.
CroiictBa p-n-niepexona. IlomynpoBOJHUKOBBIE MPUOOPHI. DJIEKTPUUYECKUI TOK B pacTBOpax M
pacmiaBax 3J€KTPOIUTOB. DIEKTPOIUTUYECKAS IUCCOLMALINSL. DIEKTPOIN3. DIEKTPUUECKHUI TOK B
razax. CaMoCTOATEIbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lnazma

JlabopaTopHble 3aHATHS

JlaboparopHnast pabota 3. M3ydeHue CMENIaHHOTO COSUHEHUS PE3UCTOPOB.
JlabopartopHnast pabota 4. M3mepeHune 31eKTPOIBIKYIIEH CHIIBI MCTOYHHUKA TOKA M €TO
BHYTPEHHETO CONPOTUBIICHUS

Tema 4.3
MarsnuTtHoO€ 1oie.
DNIEKTPOMarHuTHas
WH Ty KA

Conep:xanue yueOHOTo MmaTepuajia

[TocrossHHbIE MarHuThHl. B3auMopnelcTBue NOCTOSHHBIX MarHuToB. MarHuTHOe mnosie. Bekrop
MarHuTHOM uHaykuuu. [IpuHiun cynepno3uuuu. JIuaun marautHo nHaykuuu. Kaptuna nuxuit
MAarHUTHOM HMHAYKIMH I10JS MOCTOSHHBIX MAarHUTOB. MarHuTHOE 1OJI€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 1OJIA IJIMHHOTO MPSMOIO MPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O MPOBOIHUKA,
KaTymku ¢ TokoM. OneiT Opcrena. BzanmopaeiictBre npoBOJHUKOB ¢ TokoMm. Cuna Amrepa, ee
Moayib U HampasieHue. Cuna JlopeHna, ee MoAyJib W HampaBiieHHE. [[BHoKeHUE 3apsKeHHOM
YacTHUIIBl B OJHOPOJAHOM MarHuTHoM mose. Pabora cuinel Jlopenna. SIBneHue 3yeKTpoMarHuTHON
nHayknuu. [lotok BexTopa mMarHuTHOW MHAYKIMH. DJC MHAYKIUHM. 3aKOH 3JI€KTPOMAarHUTHOMN
unnykuun @Dapanes. BuxpeBoe snektpuueckoe molie. DJIEKTPOABHKYILIAS CHJIA WHIYKLUHAU B
MPOBOJHHUKE, ABHKYLIEMCS MOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM mnoJie. [IpaBuno JleHua.
NunyktuBHOCTh. SBNeHne camoumHaykiuu. JJIC caMOMHAYKIMU. DHEPrus MarHUTHOTO TOJIS
KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

[IpakTrueckue 3aHATHS
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[TpakTrueckue padboTel: M3yueHne MarHuTHOTO OIS KaTYIIKH ¢ TOKoM. VccenoBanue neicTBust
ITIOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM
JlaGopatopHnast pabora 5. I3ydeHue siBIeHUs 3JIeKTPOMAarHUTHOW WHIYKIIUH

IIpodeccnonalbHO OpEHTHPOBAHHOE COJIePKAHUE (COIEPKAHNE IPUKIATHOTO MOIYJIs1)

IIpakTHYeckue 3aHATHSA

[TpakTrueckas pabora: TexHWYECKHE YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: DJICKTPOCKOIL,
3JIEKTPOMETP, KOHJIEHCATOp, KONHUPOBAJIBHBIN ammapar, CTPYHHBIA NPUHTEp, aMIepMeTp,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
npuOOphl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH THOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
HOHynpOBOI{HHKOBBIfI Auona, rajJbBaHHKaA, IIOCTOSIHHBIC MAarHuThlI, 9JICKTPOMArHuThI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHUL, UHAYKIIUOHHAS I1CYb.

[TpakTudeckas pabota: Mepbl 31eKTPOOE30MACHOCTH, JIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAaHUE

Pa3pen 5. Koiedoanus ¥ BOJIHEBI

16

Tema 5.1
MexaHUYEeCKHEe U
RIIEKTPOMArHUTHBIE
KOJIEOAHMS

Conep:xkanue y4eOHOTr0 MaTepuaJjia

Konebarenbnas cucrema. CBoboanbie konebanus. ['apmonndeckue konebanus. [lepuon, yactora,
amruTyaa u ¢aza xoneOanuil. [IpyKuHHBIN MasTHUK. MareMaTu4eckuii MasTHUK. Y paBHEHUE
rapMOHUYECKUX KoseOanuii. KuHemaTnueckoe W OUHAMHUYECKOE OIKMCAaHUE KOJe0aTeIbHOTro
nBkeHus. IlpeBpaimieHre »HEPTUUM TNPU TapMOHHUYECKHX KojeOaHWsX. CBS3b aMILTUTYAbI
KOJICOAHUN WCXOAHOW BEIWYUHBI C aMIUTMTYJION KoyJeOaHW €€ CKOPOCTH M YCKOPEHHS.
KonebaTenpHbIit KOHTYD. CBoOoanbIe 3JICKTPOMAarHUTHBIC KoJieOaHus
B 1/I€aJIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHUUECKHUMHU U 3JIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS SHEPTHMH B HACATBHOM KOJI€OAaTeIhHOM
KOHType. BBIHYXICHHbIE MexaHudeckue KoneOanus. Pe3onanc. Pe3oHancHas KpuBas.
BoiHyxneHHsle  a1ekTpoMarHuTHele  koneOanus. [lepemennsiii  Tok. CHHycCOMAATbHBIN
IIEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CHIIbI
TOKa U HampspkeHus. Tpancdopmarop. [IponsBoacTBo, nepeaaya u MoTpedICHUE AIEKTPUUECKON
SHEPruu. OKOJIOTUYECKHUE PHUCKH TIPU TPOMU3BOJCTBE dJEKTpUUYECKOW »sHepruu. KymbpTypa
WCIIOJIB30BAaHHUS SJIEKTPOIHEPTUHU B IOBCETHEBHON KU3HU

[IpakTrueckue 3aHATHS

[IpakTuyeckue pabOTHI:

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
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HccnenoBanue 3aBUCUMOCTH MIEPUO/Ia MANIBIX KOJI€OaHUH Ipy3a HA HUTH OT JAJIMHBI HUTH U MaccChl
rpy3a. HMccnenoBaHue NEepeMEHHOTO TOKAa B ILENHM U3 IOCIEN0BATEIbHO COEJUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa

Tema 5.2
MexaHudecKkre U
PIEKTPOMAarHUTHHIE
BOJTHEI

Conep:xanue yueOHOTo MmaTepuajia

Mexanudeckue BOJIHBI, YCI0BUS pactipoctpanenus. [lepuoa. CKopocTh paclipocTpaHeHUs U IJIMHA
BosIHBI. [lonepeunblie u mpoaosabHbIe BOMHBL. MHTepdepeHius u Audpakius MEXaHn4ecKuX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKOCTB 3ByKa. BricoTa ToHa. TeMOp 3ByKa. DJIEKTPOMarHUTHBIC BOJTHBI.
VYcnoBus u3NydeHus 3JIEKTPOMArHUTHBIX BOJIH. B3ammuas opuentanms BektopoB E, B u v B
JJIEKTPOMArHUTHOM BOJHE B Bakyyme. CBONCTBAa JJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE,
npenomiieHue, nonspusamnus, nudpakuus, natepdepernus. CKOpOCTh IEKTPOMATHUTHBIX BOJIH.
[Ikana >7eKTPOMarHUTHBIX BOJH. [IprMeHEHHE >IEKTPOMAarHUTHBIX BOJIH B TE€XHHKE U OBITY.
[IpuHuuMnbl paguocBsi3u W TeneBuAeHUs. Panuonokamusi. DIEKTPOMAarHUTHOE 3arps3HEHUE
OKpYKarolleu cpebl

Tema 5.3
OnTuka

[IpsamonuHeliHOE pacnpocTpaHeHUE CBeTa B OJHOpPOAHOU cpene. JIyu cBera. OTpaxkeHue CBeTaA.
3akoHbI oTpakeHHs cBeTa. [locTpoenne n300paxkeHui B TI0CKOM 3epkaine. [Ipenomienue cBera.
3aKkoHBI TpeOMJICHHS cBeTa. AOCOMIOTHBIM TOKa3zaTelb mnpenomiieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblid yroa MoJIHOTO BHYTPEHHEro oTpaxeHus. Jlucnepcusa cBera. CloKHBIN
coctaB Oenoro csera. L[Ber. CobOuparomue U paccenBaromue JUH3bL. ToHKasg nuH3a. POKycHOE
paccTossHHE M ONTHYECKas cujia TOHKOHM nuH3BL IlocTpoeHne m3oOpakeHH B coOuparomux u
pacceuBaromux auH3axX. @opMysia TOHKOM JIMH3BL. YBEJIMYEHHE, AaBaeMoe JIMH30i. [Ipenenst
IPUMEHUMOCTH T€OMeTpHuecKoi ontuku. MuTepdepenius cera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMOAEHUS MaKCUMyMOB U MUHUMYMOB B HMHTE€PGEPEHLMOHHOW KapTHHE OT JABYX
cUH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. [Iudpakuus ceera. udpakiuonHas pemierka. Y cIoBHe
HAONIO/IEHUsI TJIaBHBIX ~MaKCUMyMOB TIpH MaJleHUM MOHOXPOMAaTHMYECKOTO CBeTa Ha
nudpakoHnyto pemetky. [lonspuzanus cera

IIpakTrueckue 3aHATUA

[TpakTuyeckas pabora: HabmroneHnue nucnepcuu cBeta
JlaGopatopnas pabora 6. MI3mepeHne nokasartess peJoMIICHHs CTEeKIIa
JlabopaTtopHas pabora 7. McciiemoBanue CBOWCTB H300paKEHUH B TMH3aX

IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lePKaHUeE (COAepPKaHUe PUKJIIATHOTO MOYJIfA)

IIpakTnyeckue 3aHATHS

20



[TpakTrueckas pabota: TeXxHHUYECKHE YCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: cericmorpad
JNEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOI0 TOKA, JUHUU AJIEKTpoIepeaayd, My3bIKaIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE M MEIMLMHE, pajap, paguolpUEMHUK,
TeJNeBU30p, aHTeHHa, Tenedon, CBY-neus, ouku, jyna, goroanmnapar, IPOCKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEeLIeTKa, MOISPOHI, TEJIECKOII.
[Tpaktuyeckass padora: Bumel mzmyuenuil. Buapl crektpoB. CrekTpbl ucnyckaHus. CHeKTpbl
nornomieHusi. CrekTpanbHbli  aHamu3. CHeKTpalbHBIE KJIAcChl 3Be3l. YIbTpaduOIETOBOE
m3nydenue. Mudpakpacnoe nznyuenue. Pertrenosckue myun. Mx mpupona u cBoiicta. Illkana
3JIEKTPOMATrHUTHBIX U3ITy4EHUI

Pa3zngen 6. OcHOBBI crienMaJILHOH TEOPHUHU OTHOCHUTEILHOCTH 6 OK 01
Tema 6.1 Coaepsxanue yueOHOIro MmaTepuaJia 6 OK 02
OCHOBBI TEOPHUHU [paHuIbl MPUMEHAMOCTH KJIACCHYECKOM MEXaHWKH. [lOCTyNnarhl CHEHANBHOW TEeOpUH OK 04
OTHOCHUTEJIbHOCTH OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTM CBeTa B BakKyyMme, MPUHIUI OK 05

OTHOCUTEIBHOCTH OWHIITEHHA. OTHOCUTEILHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U
COKpAIlleHHE JJIMHBI. DHEPrus W UMITYJIbC CBOOOJHOW dYacTHIbl. CBsI3b MacChl C DHEpruerd u
HMMITYJIbCOM CBOOOTHOM YaCTHUIIbI. DHEPTHUS MTOKOSI CBOOOTHON YaCTHIIBI

Pasznen 7. KBanToBas pusnka 18 OK 01
Tema 7.1 Coaepsxanue yyeOHOIro MmaTepuaJia OK 02
DIICMEHTHI ®oronbl. @opmyna [lnanka cBs3u sHeprud (OTOHA C €ro YaCTOTON. DHEPTUs U UMITYIIBC (HOTOHA. OK 04
KBAaHTOBOU ONTHUKH OtkpeiTne u uccienaoanue Qorodrpdexra. OmbiTer A.I'. CromeroBa. 3akonsl ¢oTodddekra. 6 OK 05

Vpasuenue DitHmTelna aus Gorodddexra. "Kpacnas rpanuma" dorosddexra. JJaBnenue cBera. OK 07
Onsitel [1.H. JIe6enera. XuMnuueckoe AeiCTBUE CBETA I[IK 1.2
Tema 7.2 Coaepsxanue yueOHOIro MmaTepuaJia
CtpoeHue aToma Monens atroma Tomcona. OnbiTel Pesepdopa mo uccnenoBanuio crpoeHus aroma. [InanerapHas
mojenb atoma. Ilocrynatel bopa. M3nydyenue u noruyomenue (OTOHOB IpU Mepexone aroma ¢ 4

OJIHOTO YpPOBHS PHEPIUM Ha pyroi. Buapl cnekTpoB. CieKTp ypoBHEN SHEPIUM aTOMa BOAOPOJA.
Bomnosie cBoticTBa wactuil. Bomusr ae bpoitns. KopnyckynspHo-BosHOBOH nyanusM. Judpaxius
3JEKTPOHOB B KpUcTauiax. CIIOHTAaHHOE W BBIHYXJACHHOE H3JIy4Y€HHUE. YCTPOMCTBO M NMPUHLUIT
paboThI Ta3epa

IIpakTrueckue 3aHATUA

[TpakTuyeckas padora: HaOnronenue mTuHEHYaToro crekTpa

21



Tema 7.3
IATOMHOE SIAPO

Conep:kaHue y4eOHOro MaTepuaJia

MeTonbl HAOMIOACHHSI W PErHCTPAIlMU DJIEMEHTAPHBIX YacThll. OTKPBITHE PaTMOAKTUBHOCTH.
OmnswiThl Pesepdopna mo ompeneneHnto coctaBa paaroakTUBHOrO u3nydeHus. CBoiicTBa anmbba-,
Oera-, TaMMa-u3yueHus. BIusHuEe paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u Heiitpona. Hyknonnas mozens siapa [eiizenOepra-lBanenko. 3apsin aapa. MaccoBoe 4uciIo sapa.
N3otomnbl. Anbda-pacman. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pactaj. ['amma-u3nydenue. 3aKkoH
PaZOaKTUBHOIO pacnajaa. JHeprus CBsA3U HYKJIOHOB B Aape. SnepHble cuibl. Jledekt macce sapa.
Snepubie peakuuu. Jlenenue u cuHTe3 sAep. AnepHuiil peaktop. TepMosSAEpHBIA CHHTES.
[TpoGaeMbl 1 IEPCHIEKTUBBI SAEPHON IHEPTETUKH. IKOJOTUUECKHUE aCTIEKTHI SEPHOU SHEPTETHKH.
DnieMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA. DyHIAMEHTAIbHBIE B3aUMOJICHCTBUS

IIpakTrueckue 3aHATUA

[IpakTruyeckas padora: MccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim)

IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lePKaHUeE (COAepPKaAHNe PUKJIATHOTO MOTYJIfA)

[IpakTrueckue 3aHATHS

[TpakTuyeckas padora:

1. JlenoBas wurpa: IloHsATHSA, CBS3aHHBIC C W3YYCHHEM METOJOB HAYYHOTO IO3HAHUS: SIBICHUE,
HAy4YHBIA (akT, TUIOTe3a, GU3MUYECKas BENUYHHA, 3aKOH, TEOPHUS, HaOJIOIEHUE, IKCIEPUMEHT,
MOJICTTUPOBAHUE, MO, U3MEPECHHE.

2. Ilpaktuyeckas pabora: TexHudeckne yCTpOHCTBa U MPAKTUUECKOE MPUMEHEHUE: (POTOIIIEMEHT,
dboTonaTUMK, COJHEYHAs OaTapesi, CBETOIHMOJ, CIIEKTPOCKOI, Ja3ep, KBAHTOBBIA KOMIIBIOTED,
03UMETP, KaMepa BuiibcoHa, siiepHbIi peakTop, aToMHas bomba

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH

Tema 8.1
DIIEMEHTHI
ACTPOHOMHHU U
acTpou3nKu

Conep:xanue yueOHOTo MmaTepuajia

Bun 3Besnnoro He6a. Co3Be3nus, SpKHUe 3BE3[Ibl, IUIAHETHI, UX BUAUMOE JBIbKeHUe. ConHeuHas
cucrema. [lmanetsl 3eMHO# rpynmnsl. [lnanersi-rurantsl. Manble Tena CONHEYHOM CHCTEMBI.
Comnne, porocdepa u armocdepa. ConHeuHnass akTHBHOCTh. VicTounuk sHeprun CoJHIIA B 3BE3/I.
3Be31pl, HMX OCHOBHBIC XapaKTEPUCTHKU: Macca, CBETUMOCTb, paauyC, TEMIEpaTypa, HX
B3aMMOCBA3b. 3Be3Jbl INIABHOM MOCIEOOBATEILHOCTH. 3aBHCHUMOCTEL ''Macca - CBETUMOCTBH' I
3B€3/] [NIABHOM MOCJIEI0BAaTEILHOCTH. BHyTpeHHEee cTpoeHue 3Be31. COBPEMEHHBIE ITPEACTABICHUS
O MPOUCXOKAEHUM U 3Botonuu ConHua 1 3Be3]. JTanbl XKU3HU 3Be31. Mueunsiil IlyTs - Hama
INanaktuka. CnupanpHas cTpyKTypa ['anakTuku, pacrpeneneHue 38e31, raza u nsiiu. [lonoxenue

OK 01
OK 02
OK 03
OK 05
OK 07
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n aswxenue Comama B [Namaktuke. Ilmockas u cdepudueckas momcuctembl ['amaktuku. Tumbl
rajakTvk. PaguoranakTiky U KkBa3apbl. UepHbie IbIpHI B sipax rajiakTuk. Beenennas. Pacmmpenne
Bcenennoii. 3akon Xab66:ma. Paz6eranue ranaktuk. Teopust bonbioro B3psiBa. Mogenb «ropsiaeit
Bcenennoii». Macmtabnas ctpyktypa Bcenennoit. Meraranaktuka. HepemeHHble mpoOiaeMbl

aCTPOHOMUH

JlaGopaTopHble 3aHATHSA

JlaboparopHnast pabota 8. HabmroaeHus: HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MTPHIIOKESHHN JJIs1 ONIPEISIICHHS TTOJIOKEHHSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/iusi CEBEPHOTO MOTYIIAPUS U SIPKUAE 3BE3/TbI

I[pome:xkyTounasi arrectauus (JuddepeHmpoBanHblii 3a4eT)

Bcero:

108
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3. YCJOBUS PEAJIN3ALIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINHBI

3.1 MartepuajabHO-TeXHHYECKOE o0ecnevyeHne

Peanuzanuss mporpamMmbl  yuyeOHOM  AMCHUIUIMHBI  MPOU3BOAUTCS C IPUMEHEHHEM
JMCTAHIIMOHHBIX TEXHOJIOTHH U TpeOyeT HAIWYHs HJIEKTPOHHON 00pa3oBaTeIbHON Cpeibl; y4eOHOTO
kaOuHeTa.

Oo6opynoBanue yueOHOro kabnHera:

® KJIaCCHAas J10CKa;

® [10CaJI0YHbIE MECTA MO KOJIMYECTBY O0YUaIOIIUXCS;

e pabouee MeCTO MpernoaBares;

® yueOHO-IIPaKTHUECKOE 000pYyJ0BaHUE, HEOOXOAUMOE AJIsl IIPOBEJEHHS MTPEyCMOTPEHHBIX
IIporpaMMoil nmpaktudeckux 3aHsaTHil. B coorBerctBue ¢ 1.4.4 ®I'OC CIIO nomyckaercs 3aMeHa
000pyI0BaHUS €T0 BUPTYyaJbHBIMU aHAJIOT'AMHU.

TexHuueckue cpeacTBa 00y4eHus :

® KOMIIBIOTEPHI C BBIXOJOM B c€Th Internet;

e cailT «JIuuHas CTyaus» ¢ BO3MOXKHOCTBIO pabOTHI C AJIEKTPOHHBIM 00pa30BATENbHBIM
pecypcomM;

® D3JICKTPOHHBIE OMOIMOTEYHBIE PECYPCHI.

YyedoHo-MeToau4YECKO€E o0ecneyeHne JTUCIHIIINHEIL:

* METOIMYECKUE YKa3aHUS 110 OpraHU3alui IPAKTUYECKUX 3aHATHH;

* METOJIMUECKUE YKa3aHUs 110 CAMOCTOSITEIbHON padoTe.

IIporpammHoe obecnieyeHue:

[IporpammHOe obecniedueHue, SBISIONIEECS YaCThIO DIEKTPOHHON HMH(DOPMAIMOHHO-
00pa3oBaTeNbHON Cpebl U Oa3upyrolleecs Ha TENEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHIX:

- KOMIIBIOTEPHBIE 00YYAIOIIUE TPOrPAMMBI;

- TPEHUHTOBBIE Y TECTUPYIOLIUE IPOrPaMMBI;

- HHTEJUIEKTyalIbHble pOOOTU3MPOBAHHBIE CUCTEMBI OLIEHKH Ka4eCTBa BBIIIOJHEHHBIX padoT;

- clipaBOYHO-IIpaBoBas cucreMa «KoHcynbTanT mitocy», «['apanTy;

- anekTpoHHO-0ubnuoreyHas cucrema (3bC) ObC «IPR SMART) http://iprbookshop.ru/;

- mporpamMma ympaBieHusi oOpazoBarenbHbIM mpoueccom B OUOC (MupopmarmonHas
texnousorus. [Iporpamma ynpasienust oopazoBatenbHbM npoueccoM. KOMBAT).

3.2. HudopmanuonHoe odecnieyeHne 00ydeHnst

OcCHOBHbBIE HCTOYHUKU:

1. Msikumes [.4., ByxoBueB b.b., Corckuit H.H. ®u3uka 10 kmacc. / mox pemakuuen
[MapdentreBoit H.A. - Akunoneproe obmectBo «M3znarenscro [IpocBemienne

2. Msxkumes I'.JI., ByxoBueB b.b., Uapyrun B.M. ®usuka 11 knacc. / moa pegakuuen
[TapdentheBoit H.A. - Akimonepnoe o6miectBo «M3maarensctBo [IpocBemnienuey

Ilepeuenb UHTEpHET-pECYpPCOB:

1. Enunas xomnexkuus nudpoBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum nocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

2. KM-mxkomna. — Pexxum poctymna: http://www.km-school.ru;
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3.

OtkpeiTass  ¢uszuka. —  Pexxum  pmoctyma:  http://www.physics.ru/courses/

op25part2/design/index.htm;

4.  Tlnardopma AKnacc — Pexxum nocryna: http://www.yaklass.ru ;

5. Poccwuiickas anekTpoHHas mkona — Pexxum pocryna: http:// www.resh.edu.ru;

6. ®dusnka.ru. —Pexum gocryna: http://www.fizika.ru ;

7.  ©®UIIN (BIIP 11 xnacc) — Pexxum moctyma: http:// www.fipi.ru ;

8.  DnexTpoHHbIN yueOHUK — Pexxum moctyma: http:// www.physbook.ru.

0. CnpaBouHo-1paBoBasi cuctema « KOHCYIbTaHT ILTIOCH

10. DnexTpoHHO-OMOIUOTEYHAs cucremMa (BBC) 9BC «IPR SMART»
http://iprbookshop.ru/.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOM JIUCIUILIAHBI

KoHTpoib M omeHKa pacKpbIBAIOTCS UYepe3 YCBOCHHBIC 3HAHHUS M TPUOOpETEHHBIC
00ydJaronMMucs yMEHHUsS, HalpaBlieHHbIE Ha (OPMHPOBAHHE OOMMX W MPOQPECCHOHATBHBIX
KomreTeHImid. KoMreTeHnu JomKHBI OBITh COOTHECEHBI C TIPEAMETHBIME PE3yJIbTaTaMHU.

Koa m HaumenoBanue Pa3zpnen/Tema THI OleHOYHBIX
¢GopMupyeMbIX KOMIIETEHIH I MeponpUusTHI
OK 01. Beibupats criocoOsI Pazgen 1. Temur 1.1., 1.2, 1.3
pelIeHus 3a1a4 Pazgen 2. Temsr 2.1.,2.2., 2.3.
npodeccuonansHoM nesitenbHocTH| Paszgen 3. Temsr 3.1., 3.2, 3.3.,
PUMEHUTEIBHOK Pa3InYHbIM 34.,35.
KOHTEKCTaM Pasngen 4. Temr1 4.1.,4.2.

Pasgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 6. Temsr 6.1., 6.2.

Pazgen 7. Temnr 7.1, 7.2 [Ty iupoBanue
OK 02. Ucnomp30BaTh Pazgen 1. Temsr 1.1., 1.2, 1.3
COBpEMEHHbIE cpe/cTBa noucka, | Pazmen 2. Temsr 2.1.,2.2., 2.3. TectupoBanue
aHaJIn3a U UHTEpIpETalluN Pasgen 3. Temur 3.1.,3.2.,3.3,,
UHpOpPMALIUHU U 34.,35. BrinoaHeHne npakTUYeCKuX
UH(OPMAIMOHHBIE TEXHOJIOTUN Pasngen 4. Temr1 4.1.,4.2. 3aJaHuu
JUTS BBITTOJIHEHHMS 33124 Pasgen 5. Temsr 5.1.,5.2.,5.3.
npodecCHOHATBHON Pazgen 6. Tems! 6.1., 6.2. KoHTposibHas paboTa
NEITEILHOCTH Pazgen 7. Temnr 7.1, 7.2
OK 03. IltanupoBaTh u Paznen 1. Temsr 1.1., 1.2, 1.3 BrinosiHeHWe 3a1aHUi HA
pean30BBIBATH COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. nudepeHIpPOBaHHOM
npohecCuoHaNbHOE U Pasmen 3. Tems1 3.1.,3.2., 3.3., 3aueTe
JMYHOCTHOE Pa3BUTHE, 34.,35.
IpeIIPUHUMATEIBCKYIO Paznen 7. Temsr 7.1, 7.2

NeSITeTbHOCTD B
npodeccuoHaibHOU cdepe,
UCTIOJIb30BaTh 3HAHUS 110
MpaBoOBOM W (PMHAHCOBOMU
TPaMOTHOCTH B pa3IMYHBIX
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KHU3HCHHBIX
CUTyalnusax

OK 04. DddexTuBHO Paspen 1. Temsr 1.1., 1.2, 1.3
B3aMMOJICCTBOBATh U pabortaTeB | Pazmen 2. Temsr 2.1., 2.2., 2.3.
KOJIJICKTHBE 1 KOMaHIe Pazgen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.
Pazgen 4. Tems1 4.1.,4.2.
Pasgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 6. Temrr 6.1., 6.2.
Pasgen 7. Temnr 7.1, 7.2
OK 05. Ocy1iecTBisiTh YCTHYIO Paznen 1. Temsr 1.1., 1.2, 1.3
UIUCbMEHHYI0O KOMMYHHKALIHIO Pazgen 2. Temsr 2.1.,2.2., 2.3.
Ha rOCYIapCTBEHHOM SI3bIKE Pazgen 3. Temsr 3.1.,3.2., 3.3.,
Poccuiickoit denepanyu ¢ 34,3.5.
y4eToM 0cOOEHHOCTEH Paznen 4. Tems1 4.1., 4.2.
COIIMAIBHOTO U KYJIbTYPHOTO Pazgen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTa Pazgen 6. Temrr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 07. ConelicTBOBaThL Pazgen 1. Temsr 1.1., 1.2, 1.3
COXPAHEHUIO OKPY>Karolen Paznen 2. Temsi 2.1.,2.2., 2.3.
Cpelbl, pecypcocOepekeHuIo, Paznen 3. Temst 3.1.,3.2.,3.3.,
MPUMEHSATH 3HAHUS 00 34.,3.5.
W3MEHEHHMH KJIUMaTa, Pasnen 4. Temn1 4.1.,4.2.
IPUHIUITBI 0EPEXKIINBOTO Pa3znen 6. Temsr 6.1., 6.2.
POM3BOJICTBA, 3P (HEKTUBHO Paznen 7. Temsr 7.1, 7.2
JIEACTBOBATH B UPE3BbIYANHBIX
CUTYaITUsAX
I1IK 1.2 ITpumeHATs HOPMBI Paznen 2. Tema 2.3.
rpaBa Jid pelIeHHs 3a/1a4 B Pa3nen 3. Tema 3.3.
npodeCcCHOHATBHON Paznen 4. Tema 4.3.
NEeATEILHOCTHU Pasnen 5. Tema 5.3.
Paznen 7. Tema 7.3
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