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Mmas 2022 roaa, mpukas Ne 308 (B pex.ot 03.07.2024 r.).
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PabGouass mporpamma yueOHOW AUCHUIUIMHBI pPAacCMOTpPEHa Ha 3aceIaHuu
ornenenuss CIIO 28 masg 2026 r. (mporokon Ne 05), onoOpeHa U peKOMEHJ0BaHa K
UCIIOJIb30BAaHUI0O B y4yeOHOM  mporecce  Y4eOHO-METOJIMYECKHMM  COBETOM
KpacHoiapckoro rocy1apcTBEHHOTO MHCTUTYTA KyJbTypbl 29 mast 2026 1. (IpOTOKOJ
Ne 10).
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1. OO0mas xapakrepucTuka padoueil mporpaMmMbl 001eo0pa3oBaTeIbHOM
AUCUMILTHHBI «DU3UKa
1.1. MecTo OMCHUIVIMHBI B CTPYKType 00pa3oBaTeJIbHOW MPOrpaMMbl

CIIO:

O6mieoOpazoBatenbHas auciuiuinHa «Dusnka» sABIsETCS 00sg3aTEIbHON
4acThl0  00IIeo0pa30BaTeIbHOTO  [UKJIA  O00pa30BaTEIbHOM  MPOTPaMMBI
B cootBerctBHH ¢ PI'OC CIIO mo cmemmanpHocTH 54.02.01 Jluzaitn (1o
OTPACIIAM).

1.2. Heau u miiaHupyemble pe3yJibTaThl 0CBOEHUS TUCIUIJIMHBI:

1.2.1. ey 1uCHMIJIMHBI:

Conepxanrue mporpaMMbl 00I1Ie00pa3oBaTEILHON JUCHHMIUIMHB Du3nka
HaIPaBJICHO Ha JOCTUXKEHUE CICAYIOIIUX IIEJIeH:

* (opmupoBaHUE y O0yYaIOIIUXCS YBEPEHHOCTH B IIEHHOCTU 00pa30BaHuUsl,
3HAUUMOCTH (DU3UYECKUX 3HAHUM [IJII COBPEMEHHOTO KBAIU(DHUIIMPOBAHHOTO
CIICMAIIUCTA MPU OCYIIECTBIEHUH €Tr0 Mpo(ecCuoHaIbLHON AeSTEILHOCTH;

* (GopMHpOBaHNE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;

® OBJIaJiIcHUE  CIeUU(PUYECKON  cucTeMol  (PU3MYECKUX  TOHSTHUH,
TEPMHUHOJIOTHEN U CUMBOJIUKOW;

® OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJAQJCHUE OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHUS TPUPO/IBI,
UCIIONb3yeMbIMU B (hu3uKe (HAONIIOJEHUE, ONMUCAHWE, U3MEPEHHE, BBIJIBUKEHUE
TUIOTE3, MPOBEACHUE IKCIIEPUMEHTA);

® OBJaJCHUE YMEHHUSIMU O0OpadaThIBATh JAHHBIC IKCIEPUMEHTA, OOBICHATH
MOJIYYCHHBIC PEe3YyJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIY (HU3UIECKUMU
BEJIMYMHAMU B Ha0J101aeMOM SIBJICHUH, J€JIaTh BHIBOIBI;

* (opMupoBaHHE YMEHUsSI peliaTh (PU3MUECKHE 3a7aud Pa3HbIX YpPOBHEH
CJI0’KHOCTH;

® pa3BUTHUE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B TIpollecce MPUOOPETEHUSI 3HAHUKM C MCIIOJIh30BAHUEM Pa3IMYHBIX

HNCTOYHHNKOB I/IH(i)OpMaIII/II/I H COBPCMCHHBIX I/IH(bOpMaHHOHHBIX TGXHOHOFHﬁ;



yMeHu# (opMyIupoBaTh U 000CHOBBIBATH COOCTBEHHYIO TTO3UIIUIO 110 OTHOIIEHUIO
K (hr3udecKoil HHPOPMAIIHMH, TTOTyIaeMOH U3 pa3HBIX UCTOYHUKOB;

® BOCHHUTAHHUE YyBCTBA TOPJOCTH 32 POCCUICKYIO (PU3UIECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUS 001Ie00pa30BaTEeIbLHOM
aUcIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme xomnetreHmu (manee — OK) u nmpodeccnoHabHbIE KOMITETCHIIMH
(manee — I[1K) ®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMH, METANPEIMETHBIMU U
OpEeIMETHBIMU pe3yibTaTaMu o0y4eHus Oa3oBoro ypoBHs (mamee — IIPO)

dI'OC COO mnpencrapiieHbl B TaOIHUIIE:



Kona
U HAMMEHOBaHHe
bopmupyembIx
KOMIIeTeHIN I

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI 110 M CHMILJIMHE

O01ue

JAucnunianHapHbie

OK 01. Beibupats
CIIOCOOBI peleHus 3a/1a4
npodeCCHOHATTLHON
JeSITeIIbHOCTH
MPUMEHHUTEIHHO

K Pa3IndHbIM
KOHTEKCTaM

JIM4HOCTHEIE PE3YJIbTAThI OOJIKHBI OTpaXaTb B YaCTH
TPYAOBOT'O BOCIIMTAHUA:
- TOTOBHOCTb K TPpyAdy, OCO3HAHUC LICHHOCTU MACTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTH K aKTI/IBHOf/'I JCSATCIIBHOCTU
TEXHOJIOTHYECKON

u COIMAJIbLHOM HaIPaBJIEHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh,  IUIAHUPOBATb U CaMOCTOSITEIIBHO

BBITIOJIHATH TAaKyIO I€ATEIIbHOCTB;
- WHTEpPEC K pasIuyHbiM cdepaM MpodecCHOHATBHON
NesITeTbHOCTH,

-  TOTOBHOCTh W  CIIOCOOHOCTH K  0Opa3oBaHUIO
¥ CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KU3HM,
MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHbIMU
TI03HABATEIbHBIMU JICHCTBHSIMH:

a) 0a30BbIE JIOTHUECKUE ICHCTBHS:

CaMOCTOSITENIbHO  ()OPMYJTHPOBATh ¥ aKTyaJU3UPOBAThH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABJIMBATh CYIICCTBEHHBIH NPU3HAK MM OCHOBaHUS

JUISE  CpaBHEHUS, KilaccupuKamuu ©  OOOOIICHHUS;
OTNPECIIATh 1SN ACSITSILHOCTH, 3aJaBaTh IMapaMeTphl H
KpUTEpUU

UX  JIOCTMDKCHHUS,  BBISABJIATH  3aKOHOMEPHOCTH H
MPOTUBOPEUHS

B PaCCMAaTPUBACMBIX SIBJICHUSX
0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HAaBBIKAMH Yy4eOHO-HCCIICJIOBATECIBCKON H
HpOeKTHOﬁ JACATCIIbHOCTH, HaBbIKAMHA Pa3spCIICHUA
pooJIeM;

I[IP6 1. CdopMUPOBAHHOCTD TPEACTABICHUH O POJIH
U MecTe (U3UKH ¥ aCTPOHOMHUH B COBPEMEHHOW HAay4HOMN
KapTHUHE MHpa, O CHUCTEeMOOOpasylomed ponu (pu3nku
B Pa3BUTHH €CTECTBEHHBIX HaYK, TEXHUKH M COBPEMEHHBIX
TEXHOJIOTUH, O BKJAJE POCCHUICKHX M 3apyOeKHBIX
YUCHBIX-U3UKOB B pa3BUTHE HAyKd; IOHHMaHHE
¢u3nueckoil  CymIHOCTM  HAOJIOJAaeMbIX  SIBIICHHI
MHKPOMHUpA, MaKpOMHpa ¥ MEramupa; MOHMMaHHE POJIU
aCTPOHOMMUU

B NIPAKTUYECKON JESITEIFHOCTH YEJIOBEKAa M JTabHEHUIIeM
HAYYHO-TEXHUYECKOM  Pa3BUTHH, posu bu3uKu
B (opMuUpOBaHMHM Kpyro3opa U (QYHKIHOHATHHOU
IPaMOTHOCTH YeJIOBEKAa /IS pPELICHHS MPAaKTUYECKUX
3amay;

I[MP6 2. CdopMUPOBAHHOCTH YMEHUW paCIO3HABATH

buzuveckue  sBICHHUS ~ (TMPOIECCHI) U OOBICHATH
WX Ha OCHOBE U3YYCHHBIX 3aKOHOB, PaBHOMEPHOE
U DPaBHOYCKOpPEHHOE  TPSMOJIIMHEHHOE  JIBUKCHUE,

CcBOOO/JHOE TaJeHUE Tell, ABMKEHHE IO OKPYKHOCTH,
WHEpIMS,  B3aMMOJCHCTBHE  Tel,  KoJieOaTelnbHOe
JBIKEHHUE, PE30HAHC, BOJHOBOE IBUXKEHHE; AUPQy3us,
OpOYHOBCKOE JIBUKCHUE, CTPOCHHUE KUAKOCTEH U TBEPIBIX

TeN, W3MEHeHHe o0bemMa Tea IpH  HarpeBaHUU
(OXMaxIeHWH), TEIVIOBOE€ paBHOBECHE, HCIIApEHUE,
KOHACHCAalWs:A, IUIABJICHHUC, KPUCTAJIIM3allusd, KUIICHUC,

BJIIAXHOCTh BO31lyXa, CBSI3b CpPEAHEH KHUHETHYECKOU
BHCpI‘I/II/I TCIIJIOBOTO JABUXXCHUA MO.IIGKyJI C a6COJIIOTHOI>'I
TEMIIEpaTypol, IIOBBIINICHUE JJABJICHUS Ta3a IMPH €ro
HarpeBaHuu
B 3aKpPBITOM CBSI3b

cocye, MEXJIy  TIapaMeTpaMu




- BBISBIATH  NPUYUHHO-CIEACTBEHHBIE  CBSI3H WU
aKTyaJIM3upoBaTh 3ajady, BbIIBUIaTh THUIOTE3Y €€
peuieHusi, HAaXOAWTh aPryYMEHTHl ISl JOKa3aTelibCTBa

CBOMX YTBEPXKACHHH, 3aJaBaTh IApaMETPbl U KPUTEPHH
peleHus;

- aQHaJIM3UPOBATh INOIYYCHHBIE B XOJ€ PEIICHHSA 3aJadd
pe3ynbTaThl, KPUTUYECKU OLIEHMBATh MX JTOCTOBEPHOCTD,
IIPOrHO3MPOBATh H3MCHEHHUE B HOBBIX YCIIOBMSX;

- yMETb IIEPEHOCUTh 3HAHMS B IIO3HABATEIBHYIO H
IIPAKTUYECKYIO YACTH KU3HEACATECIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0OJjacrei;

- BBIIABUraThb HOBBIE WJEH, INpeularaTb OpPUTMHAJIbHBIC
MOJXO/bI U PELICHMS,;

- MPOSIBISATh  CHOCOOHOCTh HX HCHOJB30BAHUSA B
MIO3HABATEJIbHON U COLIMAIBHOW MTPAKTUKE

COCTOSIHUSI Ta3a B H30MpOLeccax; JJIEKTpU3alMs Ted,
B3aUMOJICHCTBHE 3aps0B, HarpeBaHHe IPOBOJHUKA C
TOKOM, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
WHIYKIUS, ICHCTBUE MAarHUTHOTO TIOJSI HA MPOBOJHHUK C
TOKOM

W JBWKYIIUHCS 3apsiji, SJICKTPOMAarHUTHBIC KOJIeOaHWUs
¥ BOJIHBL, TPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHue, mpeyioMmieHue, uHTepdepeHus, audpaxius
u MOJIIPU3AIUS CBeETa, JHCTIepCUs CBETA;
dbotoanektpuyeckuii  3¢p(dEeKT, CBETOBOE  JaBJICHUE,
BO3HMKHOBEHHUE JIMHEHYATOro CIIEKTpa aToMa BOJAOPOJa,
€CTEeCTBEHHAsI U HCKYCCTBCHHAS PaHOAKTHBHOCTD;

I1P6 3. BnaseHnue OCHOBOIONATAIOUIMMU (PU3HUECKUMHU
MOHATUSMH WM BEJIMYMHAMH,  XapaKTEPHU3YIOIIUMHU
¢usnueckue mnporecchl (CBA3aHHBIMU C MEXaHUYECKUM

JABUXCHUEM, BSaHMOﬂCﬁCTBHeM TCJI, MEXAaHUYCCKUMU
KOJIEOAHUSIMH )48 BOJIHAMH, ATOMHO-MOJICKYJIIPHBIM
CTPOCHUEM BCIIIECTBA, TCIIJIOBBIMU mponcccamMu,

AJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH, DJIEKTPUYECKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHUSIMU W BOJIHAMU,
OIITUYECKUMM  SBJICHHMSMH, KBAHTOBBIMU SIBIICHUSIMH,
CTPOCHHUEM aTOMa M aTOMHOTO SJIpa, PAAMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAlOIIMMH  ACTPOHOMUYECKUMHU
MOHATUSIMH, O3BOJISIOIIUMH XapaKTEPU30BaTh MPOLIECCHI,
MPOUCXOJSIIME HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMaXx,
B MEXTaJaKTUUECKOW cpefe; IBIKEHHE HEOECHBIX Tel,
ABOJIIOLIMIO 3B€3]1 U BeeneHHoi;

I[IP6 4. BnageHnue 3aKOHOMEPHOCTAMH, 3aKOHAMH
u TeopusimMu (3akoH BceMupHoro TsaroteHus, [, 11 u III
3akOoHbl HbIOTOHA, 3aKOH COXpPaHEHHS MEXAHUYECKOU

OHCpPIrruHu, 3aKOH COXpaHCHHUA  HMIIYJIbCA, MMPUHIHIT
Cyneprno3nuuun CHIJI, IMPUHIUIT PaBHOIIPAaBHOCTHU
HHCPLHUATIbHBIX CHUCTEM OTCUCTA, MOJICKYJISIPHO-

KHHCTHYCCKYIO TCOPHIO CTpPOCHHA BCIICCTBA, TIa30BbIC




3aKOHBI, TEpPBBIM  3aKOH  TEPMOJWHAMHKHU;  3aKOH
COXpAaHEHUs OJJEKTPUUECKOro 3apsiga, 3akoH KyioHa,
3akoH OMa a1 yyacTka 1enu, 3akoH Oma Jjsi MOoJTHOU
AJIEKTPUYECKOM 1enu, 3akoH JDkoyns - JleHna, 3akoH
AJIEKTPOMArHUTHOM  MHAYKIHMH, 3aKOH  COXpPaHEHHUS
SHEPruHM, 3aKOH MNPAMOJHUHEHHOTO pPacHpOCTPAHEHUS
CBETa, 3aKOH OTPAXXEHHUs CBETa, 3aKOH MPEIOMJICHUS
CBETA; 3aKOH COXPAHEHWSl HHEPruH, 3aKOH COXPaHCHUS
HMMITyJIbCa, 3aKOH COXPAaHEHMs SJIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHsI MacCOBOr0 4ucia, NmocTynarsl bopa,
3aKOH PaaIuOaKTUBHOIO pacrnaja); YBEpPEHHOE
KCIIOJIb30BaHKUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHAIN3E
(bU3HYECKUX SIBIICHUN U MPOIIECCOB;

[IP6 6. Bnagenwe OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHUS, UCHOIb3yEeMbIMU B (DU3HKE: MPOBOAHTH
MpsIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEITUYHH,
BBIOMpAsi ONTUMAIIBHBIN CIIOCOO M3MEPEHHS U HMCIIONb3YS
M3BECTHBIE METOJIbl OLICHKH IOIPEIIHOCTEN W3MEpPEHH,
MPOBOANTH HCCIEOBAaHUE 3aBUCUMOCTEH (PUINUECKUX
BEJIMYHH

C HCIIOJIb30BAHMEM TIPSIMBIX HW3MEpPEHUl, OOBACHATH
MOJIyYeHHBIE  PE3yibTaThl, HMCHOJB3Yysl  (pu3nyeckue
TEOpPUM, 3aKOHbl M TIOHATUSA, W JeJlaTb BbIBOJBI,
co0ro1aTh npaBuia 6€30MacHOro TpyAa MpU MPOBEACHUN
HCCIEOBAHUN

B pamMKax yd4eOHOTO DJKCIIEpUMEHTa U  y4deOHO-
HCCIIeIOBATEILCKOM  JACATENIbHOCTH C MCIOJIb30BaHUEM
U(POBBIX U3MEPUTEIBHBIX YCTPOHUCTB U JTAOOPATOPHOTO
o0opynoBaHusi;  CPOPMUPOBAHHOCTH  MPEACTABICHUN
O METO/Jax TMOJYyYEeHUS HAYyYHBIX aACTPOHOMHUYECKHX
3HAHUM;

I1P6 7. CpopMUpOBaHHOCTh YMEHHs peliaTh pacyeTHbIE
3aJau  C SIBHO 3a/IaHHOM  (PU3WYECKOW MOJEINbIo,
HCTIOJNIB3YS (PU3MYECKHE 3aKOHBI M MPHWHIUIIBEI, HA OCHOBE




aHaJM3a yCIOBUA 33/1a4H BBIOMPATh (PU3NYECKYIO MOJEIb,

BBIIEIATh  (U3WYECKHE  BEIWYMHBI ©  (HOPMYJIHI,
HEOOXOIMMEIE

JUIS €€ pEIIeHUs, MPOBOIAWTH pacueThl W OICHHUBATh
peambHOCTh  IOJYYEHHOTO  3HAYeHHS  (PU3HYECKOM

BEJIMYMHBI; PEIIaTh KadyeCTBEHHBIC 3aJaud, BBICTPaHUBas
JIOTUYECKH HEMPOTUBOPEUYUBYIO MEMOYKY PpPaCCYyKICHHIMA
C OIOpOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (QU3UYCCKUE SABJICHUS

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHajIn3a

Y MHTEpIIpeTaluu
nHpopmaruu

1 UH(pOpPMaITMOHHBIE
TEXHOJIOTHH

JUTSL BRITIOTHEHUS 33124
npodecCuoHaTbHON
JeSITeTbHOCTH

JInyHOCTHBIE pe3yJbTaThl JIOJDKHBI OTpa)kaTh B YacTH
IIECHHOCTHU Haquoro IIO3HAHUA:

- c(hopMUPOBAHHOCTH MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKd W OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIUKYJIBTYPHOM MHDPE;

- COBEpILICHCTBOBAHME  A3BIKOBOM W  YUTATEIbCKOU
KYJIBTYpBI KaK CpPEICTBA B3aUMOJEHUCTBUS MEKIY JHOAbMU
Y TIO3HAHUS MHPA;

MeranpeameTHsle pe3yabTaThl JOJKHBI OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU y4eOHBIMU
ITIO3HaBaTCJIIbHBIMHU HCﬁCTBHHMHZ

B) pabota ¢ uHpopMaIuei:

- BIQJETh HaBBIKAMU TMOJYyYEHUS HHDOpPMaUM U3
HCTOYHUKOB pa3HBIX THIIOB, CaMOCTOATEILHO
OCYH_IGCTBJ'DITB IIOHUCK, aHaJIn3, cCUucreMaTui3alnuro nu
WHTEPIpETAN0 HHOOPMAIIUN PA3TUIHBIX BUIOB U (POpM
MpPe/ICTABIICHHUS;

- HCIIOIL30BaTh CpencTBa UH()OPMAITMOHHBIX
n KOMMyHI/IKaI_[I/IOHHBIX TEXHOJIOT 7071 B pGIJ_IeHI/II/I
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPTaHU3allMOHHBIX
3a/1a4 ¢ coOM0IeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, TUTHEHBI, PECYpCcOCOSPEKEHHUSI, TTPABOBBIX

I[IP6 5. VYmeHuwe yuMTHIBaTH TPAHUIBI TPUMEHEHUS
W3YYCHHBIX (DM3MUECKUX MOJIeNIel: MaTepuanibHasl TOYKa,
WHEepLHaIbHas CHUCTEMa OTCUeTa, UJICANbHBIN ra3; MOJIEIH
CTPOECHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUYCUYHBIN
ANIEKTPUYECKU  3apsii, sAepHas  MOJenb  aroma,
HYKJIOHHAasi MOJENIb AaTOMHOIO siipa TMpH pPEIIeHUH
(dbu3uYecKuX 3a1ad4;

I[MP6 9. CdopMupPOBAaHHOCTH COOCTBEHHOW TO3HIINH
110 OTHOMIEHUIO K (PU3UIEeCKO nH(pOpMAIUH, TTOJTyIaeMOM
U3 pa3HbIX UCTOYHUKOB, YMEHUH MCTIOIH30BATh IHU(PPOBLIC

TEXHOJIOTHH TUISt MOMCKa, CTPYKTYpUPOBaHHS,
MHTEpIpEeTallud M TpEeACTaBiIeHUs Y4eOHOW M Hay4yHO-
MOMYJISIPHOM nHpopMmanuu; pa3BUTHE YMEHHI

KPUTUYECKOT'O aHaJIN3a MoJydaeMoi HHpOpMauu




nu OTHUYCCKHUX
0€30I1aCHOCTH

HOpPM,  HOpPM  HMH(OPMAIMOHHON

OK 03. ITnanupoBarb

Y peain30BbIBATh
coOCTBEHHOE
npodeCcCHOHATBLHOE

Y JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKY IO
JCSITeIIbHOCTD

B ITPO¢eCCHOHATBHON
cdepe, UCTIOIB30BaTh
3HAHUS IO MPABOBOM

1 (UHAHCOBOM
IpPaMOTHOCTH

B Pa3JIMYHBIX
KU3HCHHBIX CHTYaIUsAX

JIn4HOCTHBIE pEe3yJIbTAaThl JOJDKHBI OTpaXkaTb B YacCTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

- CHOCOOHOCTH OLIGHUBATh CUTYAlMI0 M IMPHUHAMATh
OCO3HAHHBIE pELICHUSA, OPUEHTUPYIACh HA MOpaJbHO-

HPABCTBCHHBIE HOPMBI
U [ICHHOCTH;

-0CO3HAHUE JMYHOTO BKJIA] B MOCTPOEHUE YCTOHYHMBOIO
Oynyuiero;

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnanenue YHUBEPCATLHBIMU PETyISITUBHBIMU
JEUCTBUSAMMU:

a) CaMOOPTaHM3AITUS:

- CaMOCTOATEIBHO  OCYIISCTBIATH  I[MO3HABATEIHHYIO
NEeSTeNIbHOCTb,  BBISIBIATH ~ MPOOJEMBI, CTaBUTh U

dbopMynupoBaTh COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON
JeSITeITbHOCTH

Y )KU3HEHHBIX CUTYAaIIHSIX;

- CaMOCTOSITENIFHO COCTABIISITh TUIAH PEIICHHS MPOOIEMBI
C Y4YeTOM UMEIOIIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTEHUM;

0) CAaMOKOHTPOJIb:

UCTIOJIB30BaTh PUEMBI Pe(ICKCHH IS OIICHKH CUTYaIllH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO NMPHHUMATh
pEIICHUS TI0 UX CHIKEHUIO

IMP6 9. CdopMupPOBAaHHOCTH COOCTBEHHOW TO3HIINH
10 OTHOINICHHIO K (pusnveckoi nHdGopMaIuu, moayqaeMoin
U3 Pa3HBIX UCTOYHUKOB, YMEHHUI UCIIOIb30BaTh HU(POBLIE

TEXHOJIOTHH TUISt MOUCKa, CTPYKTYpUPOBaHUS,
WHTEPIIPETAllMA W TPEACTABIICHUsT YYeOHOH W HaydHO-
MOMYJISIPHOM nHpopmanuu; pa3BUTHE YMEHHI

KPUTHYECKOTO aHaJIN3a MoJlydaeMoi HHPOpMauu

OK 04. 3ddexTruBHO
B3alMO/IEVICTBOBATh
u paborathb
B KOJIJIEKTUBE
Y KOMaHie

JInyHOCTHBIE pe3yJbTaThl JIOJDKHBI OTpa)kaTb B YacCTH
LEHHOCTH HAy4YHOT'0 TO3HAHUS:

-OBJIaZIeBaHNE HaBbIKAaMU Y4eOHO-HMCCIIEI0BaTENbCKOM,
MIPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
OBnajgeHue  yHUBEpPCATbHBIMU  KOMMYHHMKATHBHBIMU
NEUCTBUSIMU:

I[IP6 10. OBnageHue yMeHHSIMH pabOTaTh B TPYIIIE
C BBITIOJTHCHUEM PA3INIHBIX COUAJIbHBIX ponef/i,
TUTAHUPOBATh paboty TPYIIIEI, parroHaIBEHO
pacnupeaciiaTb ACATCIIbHOCTD B HECTAaHAApPTHBIX
CUTYyallusX, aJCKBaTHO OIICHWBATh BKJIAJ] KaXKIOTO W3
YYaCTHHUKOB IPYIIIBI
B pPEUICHHE pacCMAaTPHUBAEMOH MPOOIIEMBI




0) COBMECTHAsI IS TEIILHOCTb:

- MIOHUMAaTh M HCIIOJIB30BATh MPEUMYLIECTBA KOMaHIHOU
¥ MHJUBHUyalIbHON paOOTHI;

- BBIOMpATh TEMATUKY M METObl COBMECTHBIX AEHCTBUIl
C yueToM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)I0ro
YJICHA KOJJICKTUBA;

- TpUHUMATh LEJIM  COBMECTHOM  JESATEIBHOCTH,
OpPraHM30BBIBATE M KOOPAWHUPOBATH ICHCTBUS IO €€
JOCTHKEHMIO: COCTaBIIATh IUIAH ACHCTBUMU, paCHIpPEACIIATh

pojii C Yy4YeTOM MHEHHH YYacCTHUKOB, OOCYXXIaTb
pe3yNbTaThl COBMECTHOU PabOTHI;

-OLIEHMBaTh KauecTBO CBOEr0 BKJIaJa M  KaXAOro
y4acTHMKa KOMaHAbl B  OOmMHUNA  pe3yiabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

OBnanenue YHUBEPCATbHBIMU PETYISITUBHBIMU
JNEUCTBUSIMU:

T') IPUHSATHE ce0s U IPYTHUX JIFOICH:
- MPUHUMATh MOTUBBI M apTyMEHTHI JAPYTUX JIFOJICH TpH
aHAJIM3€e PE3YJIbTATOB JICATEIHbHOCTH

OK 05. OcyiiecTBasiTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITHIO HA
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu
C Y4ETOM OCOOCHHOCTEM
COLIMAILHOTO U
KyJIbTYPHOT'O KOHTEKCTa

JInyHOCTHBIE PE3yNbTaThl JOJDKHBI OTpa)kaThb B YacTH
3CTETUYECKOTO BOCIIUTAHMUS:

- ACTETHUYECKOE OTHOILICHHE K MHpPY, BKIIOYas 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpyna

1 OOIIIECTBEHHBIX OTHOIICHHIH;

B 00JIaCTH MAaTPUOTHUECKOTO BOCTIMTAHUS TIPOSIBIISITH:
-IEHHOCTHOE OTHOUIEHHUE K rOCYJapCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY W MPUPOJHOMY HACIEIUIO, MAMSTHHKAM,
TpaguuusaM HaponoB Poccuum, noctmxenusim Poccuum B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;
MeranpeameTHbie pe3yabTaThl JOJKHBI OTPaXkaTh:

I[TIP6 1. CdhopmMupoBaHHOCTh MPEACTABICHUH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, O CHUCTeMooOpasyrlei poau (HU3UKH
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJIOTHH, O BKJIAJe POCCUUCKUX | 3apyOeKHBIX
YYEHBIX-(QU3UKOB B  pa3BUTHE HAYKHM; IOHHUMAaHUE
buzmIecKoit CYIIHOCTH Ha0II0OJaeMBbIX SIBIICHUH

MUKPOMHpPA, MAaKpOMHUpa U MEramupa; NOHUMaHUE POJIH
aCTPOHOMUU

B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA U JAJIbHEUIIEM
HAay4YHO-TEXHUYECKOM pa3BUTHH, poiu bu3uKn
B (opMupoBaHuM Kpyrozopa H  (QPYHKIHMOHAIBHOM

OBnaneHne YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU | TPAMOTHOCTH YE€JIOBEKA JUISl PEHIEHUSA MPAKTUYECKUX
JIECUCTBUSIMU: 3a71a4
a) oOIIeHue:
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- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH;
- pa3BepHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSA
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. ConeiicTBOBaTh JInyHOCTHBIE pe3yNbTaThl JNOJDKHBI oTpaxaTh B 4actu | [IP6 8. CdhopmMupoBaHHOCTH yMEHHS  NPUMEHSTh
COXpaHEHUIO HKOJIOTUYECKOTO BOCIIUTAHUS: MOJIyYEHHbIE  3HAHUA [ OOBSICHEHUS  yCIIOBUM
OKpYKaroIlen cpeibl, - chOpMHUPOBAHHOCTb  JKOJOTUYECKOW  KYJBTYpHI, | IPOTEKaHUA (PU3MUECKUX SBJICHUM B MpUpOAEe U IS
pecypcocOepereHuIo, MOHUMAaHUE BITUSIHUS COIIMAIbHO-I)KOHOMUYECKUX | IPUHATUA TMPAKTUYECKUX PEIICHHH B IOBCEIHEBHOU
MIPUMEHSITh 3HaHUSI 00 IPOLIECCOB HA COCTOSHUE MPUPOAHOW M COLMAIBHOU | KU3HU Ui obecrieyeHus: 6€30MacCHOCTU MIPH OO0paIleHUH C
W3MEHEHUH KIIMMaTa, cpenpl, OCO3HaHUE 100aIbHOTO Xapaktepa | OBITOBBIMU TIPHOOpAMU U TEXHUYECKUMHU YCTPOUCTBAMU,
MIPUHIIMITBI OEPEKITUBOTO | KOJIOTHUYECKUX MPOOIIeM; COXpaHEHUs 3I0pOBbS U COONIOACHUS ~ HOPM
MIPOU3BOJICTBA, - IUIAaHUPOBaHUE W  OCYUIECTBICHUE JEHCTBUM B | SKOJOTMYECKOTO TIOBEICHUS B OKpYXalolled Cpeje;
3¢ eKTUBHO OKpyXarolie cpee Ha OCHOBE 3HaHMS  Iesed | MOHUMaHHe HEOOXOAMMOCTH TNPUMEHEHHs JOCTHUKEHHM
JIeNCTBOBATH YCTOMUYMBOTO pPa3BUTHUS YEIIOBEUECTBA; buzuku u TEXHOJIOT U JUTSt palMOHAIBHOTO
B UpEe3BBIYANHBIX AKTUBHOE HENpUATUE JAEWCTBUN, NPUHOCIIIUX Bpel | MPUPOAONOIb30BaHUS

CUTYyaIUsIX OKpY2Karomien cpeje

I[IK 1.5 OcymectBusTh YmMmenuns:

mporecc JIA3aiH- -OCYILECTBJISITh IPOLIECC TU3AMHEPCKOr0 MPOEKTUPOBAHUS C
MIPOEKTUPOBAHUSA Y4ETOM SPrOHOMHUYECKHX IIOKa3aTesei
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2. CTpykTypa u coaep:kaHue 001e00pa3oBaTeIbHON IUCIUIINHBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Bup yyeOHoOM padoThI Oo0bem B
yacax
O0bem 00pa3oBaTeJIbHON MPOrPAMMBI M CIUILIMHBI 97
OcHOBHOE coJiep:KaHUE 77
B T.4.
TCOPETUYECCKUE 3aHSATHUS 57
71a00paTOPHBIC 3aHATHS 12
[IpakTnyecKue 3aHATUS 8
IIpodeccuoHAIBLHO OPUEHTUPOBAHHOE COJEePKAHUE 20
(coaep:kaHMe MPUKJIATHOTO MOAYJIA)
B T.4. IPAKTUYECCKUE 3aHITHUS 20

IIpome:kyTouHAas aTTecTalMsA: 3a4€eT C OLIEHKOI BO 2 ceMecTpe
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2.2. TemaTu4ecKuii IJIaH U COJeP:KaHMe TUCUUIIMHBI «DPU3uKa»

3aBHCHMOCTH KOOPJIMUHAT, CKOPOCTH, YCKOPEHUS, MMyTH U MEpPEeMEIleHUs] MaTepruaIbHOW TOYKH OT
BpeMeHn. CB0OOOHOE TazieHUE. YCKOpeHHe CBOOOMHOTO TajeHus. KpuBoignHelWHOE IBUIKEHUE.
JIBuKeHHe MaTepHalbHOM TOYKH IO OKPY)KHOCTH. YTIIOBasi CKOPOCTb, JHUHEWHAs CKOPOCTb.
Ilepuon u yactora. I{eHTpOCTpEMHUTEILHOE YCKOPECHHUE

[IpakTHueckue 3aHATUS

[TpakTyeckue paboTHI:

N3mepenne MTrHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKAY IyTAMHU, NPOWIEHHBIMU TEJIOM 3a IIOCJIEIOBATEIIBHBIE
paBHbBIC TIPOMEXKYTKA BPEMEHU IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTBIO,
PaBHOI HYJIIO.

H3yueHue IBUKEHMS [IAPHUKA B BSI3KOM JKUIKOCTH.

HaumenoBanue Coaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATBHO OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
Pa3iesioB M TeEM J1a00paTOPHbIE M MPAKTHYECKHE 3aAHATHS, IPUKJIAAHOH MOAYJIb (IPH HAJMYUH) 4acoB | KOMIETEHIHH
1 2 3 4
1 cemectp (51: 34 1.+6 1ad.+11 np.3.)
Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT 0 MIO3HAHUS 2
Tema 1.1 CopaeprxaHue y4eOHOIro MaTepuajia 2 OK 03
Beenenne @duzuka - Hayka o mnpupone. Hayunele MeTombl MO3HAHHMA OKpysKaromero wmupa. Pounb OK 05
OKCIEpPUMEHTa W TEOpPUU B TMPOILECCe TO3HAHUS MPHUPOJBL. KCIEPHUMEHT B (HU3UKE.
MonenupoBanue GU3NYECKUX SIBICHUN U mpoueccoB. Hayunble runote3pl. @u3nueckrue 3aKOHbI U
TeopHuH. I'paHUIBl TPUMEHUMOCTH (U3NIECKUX 3aKOHOB. IIpuHImn cooTBercTBus. Posib 1 MecTo
¢bu3uky B GopMHPOBAHUH COBPEMEHHOW HayYHON KapTHUHBI MUPA, B IPAKTHUECKON JESTEbHOCTH
01U
Pa3gen 2. Mexanuka 17 OK 01
Tema 2.1 Coaep:xxanue yueOHOT0 MaTepuajia 4 OK 02
Kunematuka Mexannueckoe naBukeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBMKeHMs. CucreMa oOTcueTa. OK 04
Tpaexropus. [lepemerienne, CKOpocTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE OK 05
MaTEpUaJIbHOW TOUYKH, UX MPOEKIUH HA OCH CHUCTEMbI KoopauHAaT. ClIOXKEHHE NEepEMEIEHUN U OK 07
ClIO)KeHHe ckopocTel. PaBHOMepHOE U paBHOYCKOpPEHHOE MpsSMOJIMHENHHOe ABMkeHue. ['paduku 1K 2.2
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M3ydyeHue QBMKEHUs Tejaa, OpOIIEHHOT0 TOPU30HTAILHO

Tema 2.2
/InHamuka

Coaep:kaHue yueOHOT0 MaTEepHAJIa

IIpunnun otHocutensHOcTH [amwites. IlepBwiii 3akoH HbroroHa. MHepuuaibHblE CHCTEMBI
orcuera. Macca Ttena. Cumna. IlpmHnun cynepnosunuu cui. Bropoit 3akoH HerooToHa uid
MaTepUaIbHOW TOUKM B MHepuuanbHoi cucteme orcuera (MCO). Tpernii 3akon HprloToHa 1u1s
MaTEpHAIbHBIX TOYEK. 3aKOH BCeMHUpPHOro TtiaroreHus. Cuna Tsxect. llepsas kocmumdeckas
ckopocth. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs
CKOJIL)KEHUS U cuia TpeHus nokost. Koagpunuent tpenns. Cuna conpoTUBICHUS NPHU ABHKEHUU
Tena B KHUAKOCTU WM rase. [locTynarenbHoe U BpallaTeabHOE IBUKEHHE aOCOIIOTHO TBEPAOIO
Tena. MOMEHT CUIIbI OTHOCUTENIBHO OCH BpaleHus. [1nedo cunbl. Y cioBus paBHOBECHS TBEPAOTO
tesa B ICO

HpaKTI/I‘ICCKI/Ie 3aHATUA

[IpakTuueckue padbOTHI:

N3yuenne nBmxeHust Opycka Mo HaAKJIOHHOM IJIIOCKOCTHU MO JeHCTBHEM HECKOJIBKHUX CHJL.
HccnenoBanue 3aBHCHMOCTH CHII YIIPYTOCTH, BO3HUKAIONIMX B Je(OPMHUPOBAHHOW MpPYXHHE U
PE3MHOBOM 00paslie OT BEIMYUHBI UX J1e(hOpMalHH.

HccnenoBaHue yCIOBHA PaBHOBECHSI TBEPAOTO Tella, UMEIOLIET0 OCh BpAlllCHUs

Tema 2.3
3aKOHBI COXpaHEHUs
B MEXaHUKE

Conep:kaHue y4e0HOT0 MaTepHaja:

NMnynsc MaTepralibHONW TOYKHM, CUCTEMBI MAaTEpUAIbHBIX TOYEK. MIMIyJIbC CHIIBI U M3MEHEHUE
uUMIysnbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHoe nBumxkenue. Pabota cuibl.
MomHocts cunbl. KuHeTnueckas sHeprusi marepuanbHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETH4eCKOM dHepruu. llorennumanbnas oHeprus. IloTeHuumanbHas 3HEprus  ynpyro
nedopMupoBaHHON MpykuHbl. [loTeHIManbHas SHeprus Teja BOJU3M MOBEPXHOCTH 3€MIIU.
[ToreHnuanbHbple M HEMOTEHIHMANbHbIE CHIBbL. CBA3b pabOThl HEMOTEHLUUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM 3HEPIruu CUCTEMBI Tesl. 3aKOH COXPAHEHHS] MEXaHUYECKOW IHEPTUHU.
Yipyrue u Heynpyrue CTOJIKHOBEHMS

[IpakTuyeckue 3aHsATHS

[TpakTuyeckue paboOTHI:
N3ydenue cBsI3u CKOPOCTEN TEN MPU HEYNIPYTOM yAape.
HccrnenoBanue B3 pabOThI CHIIBI C U3MEHEHUEM MEXaHMYECKOW YHEPTUU Teja

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COepP:KaHMe (COlePsKaHUe MPUKJIATHOTO MOTYJIs)

IIpakTnyeckune 3aHATHS
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[TpakTudeckass pabora: TexHHMYECKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: CIHIOMETD,
JIBIDKCHHE CHApSANIOB, IIEMHBIE M PEMEHHBIC Iepefavd, IOJIIUITHUKA, BOJOMET, KOTIEp,
pr)l(HHHBIﬁ IIHUCTOJICT, ABUKCHUC I/ICKyCCTBeHHI:IX CHYTHI/IKOB 148 paKCT.

[IpakTnueckass pabota: lcmonb3oBaHWE 3aKOHOB MEXaHUKH JUII OOBSICHCHHUS JIBUKCHUS
HGGGCHLIX TSI W JdA paBBI/ITI/ISI KOCMHUYCCKUX HCCJIGI[OBaHI/Ifl, FpaHI/II_IBI HpI/IMeHI/IMOCTI/I
KJIaCCUYECKOM MeXaHUKH. MIMuTaIms HEBECOMOCTH

raza. Buapl Teronepenayu: TEIJIONMPOBOAHOCTh, KOHBEKIIHMS, U3ydeHHE. TeIIOeMKOCTh Tela.
VYnenbHas TemI0EMKOCTh BellecTBa. KonuuecTBo TemioTsl npu Teruionepenade. [lepBolil 3akoH
TepMoarHaMUKH. [IpumMeHenne nepBoro 3akoHa TEPMOJMHAMUKH K u3omporeccam. ['padudaeckas
UHTepIpeTanus padoThl ra3a. TeruioBble MamMHbBL. [IpUHIUINBI AEHCTBHS TETUIOBBIX MAIITUH.
[IpeoOpa3oBanus 3Hepruu B TEIJIOBBIX MamuHax. Koadduiuent nonesHoro neicteus (manee —
KITZ) remnoBoit mammubl. [{ukn Kapuo u ero KIIJ. Bropoii 3akoH TepMOJIWHAMHKHU.
HeobpatumocTh poreccoB B mpupoie. DKOJIOTHIECKHE TPOOTIEMBI TEITIOHEPTETHKH

Pa3nea 3. MouiekyasipHast QU3MKa H TEPMOJIMHAMMKA 20
Tema 3.1 Coaep:xaHue yueOHOT0 MaTepuaJa: 4
OCHOBBI OCHOBHbBIE  TOJIOXEHHUS MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. bBpOoyHOBCKOE [BHIKEHHE.
MOJICKYJIAPHO- Huddys3usa. Xapakrep ABHKEHHUS U B3aUMOJIEHUCTBUS YaCTHI] BeulecTBa. MoJiesu CTPOECHUS ra30B,
KHHCTHYCCKON KHUJIKOCTEH M TBEPABIX TN U 00BICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojesei. Macca u
TEOpUHN pasmepbl Monekyn. KommdectBo BemectBa. IlocrosHHas ABoragpo. TemmoBoe paBHOBecHe.

Temneparypa u ee usmepenue. lllkama temneparyp Llenbcus. Mognens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOopuu HAeaabHOro rasa. AOcCoioTHas
TEMIIEpAaTypa Kak Mepa CpelAHEH KHHETUYECKOM SHEpPIruM TEIUIOBOTO JABMKEHHUS YacTHIl rasa.
[lkana temneparyp KenbBuna. Ypasuenue MenzeneeBa-Knaneiipona. 3akon JlanbToHa. ['a3oBbIe
3aKoHbI. M30omponeccsl B MACAJIBHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BEILECTBA: M30TEpMa,
n30xopa, n3obapa
[TpakTHyecKue 3aHsTHSI 1
[TpakTrueckue pabOTHI:
N3mepenne maccel BO3ayxa KIaCCHOM KoMHaTe. MccienoBannue 3aBUCUMOCTH MEXIY
apaMeTpamMu COCTOSHHUS Pa3pesKEHHOIO rasa
JlabopaTopHble 3aHATHS 2
JlaGopatopHnas padora 1. M3yueHue ofHOTO U3 U30MPOLIECCOB
Tema 3.2 Coaep:xxaHue yueOHOTo MmaTepuaJja: 4
OcHOBBI TepmonuHamudeckasi cucteMa. BHyTpeHHsAS SHEprust TepMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI
TCPMOAHMHAMHUKH ee u3MeHeHus. KommuecTBo TemioTsl 1 padoTta. BHyTpeHH:s s3HEprus 0lHOATOMHOTO HJI€aJIbHOTO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 2.2
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IIpakTHYeCKHE 3aHITH

[TpakTrueckas padota: Mi3sMepeHne yaenpbHON TEIJIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHHSI BEIIECTBA
1 (a3oBbIC
MEepPEXO/IbI

Conep:xaHue y4eGHOT0 MaTepuasa:

[TapooGpa3oBanue u koHAeHcanus. McnapeHue u kumenue. Y neiabHas TeIioTa napooopa3oBaHusl.
3aBUCUMOCTD TCMIICPATYpPbl KUIICHUA OT HABJICHUS. A6COJ’IIOTHEUI 1 OTHOCHUTCJIbHAsA BJIAXKHOCTb
Bo3ayxa. Hacerimennsnii nap. TBepaoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS
cBoiicTB Kpuctaywos. JKunkue xpuctamisl. CoBpeMeHHble Marepuanbsl. IlnaBineHune u
KpucTayu3anus. Y ienbHas Tersiora mwiasieHus. CyOnumanus. Y paBHeHHE TEIUIOBOTO OajaHca

JlabopaTopHble 3aHATHS

JlaGopartopHnast padota 2. OnpeeneHre BIaXHOCTH BO3ayXa

IIpogeccnonaibHO OPMEHTHPOBAHHOE COJePKaAHUE (COoIepKaAHNe TPUKJIIATHOTO MOTYJIs1)

ITpakTH4YecKue 3aHATHSA

[IpakTrueckas pabora: TexHHueckue yCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
6apometp. Ompenenenue Macchl BO3JyXa B KOMHAaTe€ Ha OCHOBE M3MEpPEHHH oObemMa KOMHATBHI,
JIaBJICHUS M TEMIIEPATyPhl BO31yXa B HEM.

[Tpaktuyeckass pabora: TexHMUYecKHe YCTPOWCTBA M IPAKTHMYECKOE NPUMEHEHHE: JABHUraTelb
BHYTPEHHEIO CrOpaHHUs, OBITOBOM XOJOAMIBHHMK, KOHJUIIMOHEP, TMIPOMETP U ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH IOJIy4EHHUs] COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH

Pasnen 4. daekTpoauHamMmnka
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Tema 4.1
DIIEKTPOCTATUKA

Conep:kanue y4eOHOT0 MaTepuaJa:

OnexTpuzanys Teia. DIEKTpUUeCKMM 3apsp. JlBa Buaa ayieKTpuueckux 3apsaoB. lIpoBomHukw,
JUDJIEKTPUKU U TTOJYIIPOBOJAHHUKH. 3aKOH COXPAHEHHs IIEKTPUYECKOro 3apsaa. Bzaumonencreue
3apsanoB. 3akoH Kynona. Dnexkrpuueckoe nose. HanpskeHHOCTD anekTpuyeckoro nois. [Ipuanun
CYNEPIO3UIMH DJIEKTPUUECKUX Nojel. JIMHUKM HampsKeHHOCTH 3JeKTpudeckoro mois. Pabora
cul  dieKkrpocratudyeckoro mnouss. [loreHnman. PasHocts mnoreHnuanos. IIpoBogHuKM U
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IT0JIe. JIM3IeKTpUYEeCKas IPOHULAEMOCTb. DJIEKTPOEMKOCTb.
Kongencarop. 91€KTpOEMKOCTh IJIOCKOr0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHJAEHcaTOpa

[IpakTuyeckue 3aHATHS

[TpakTuyeckas pabora: M3amepeHue 3IeKTPOEMKOCTH KOHIeHCaTopa

Tema 4.2

Coaep:xxanue yueOHOIo MmaTepuaJjia:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.2




TTocTOSIHHBIN

TOKM B pa3nIn4HbIX
cpenax

PIEKTPUYECKHUI TOK.

DNEKTpUUYECKUN TOK. YCIIOBUS CYIIECTBOBaHMS 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuia
toka. Ilocrosuubiii TOK. Hampstxkenune. 3akon Oma [ ydyacTka MEeNU. OJIEKTPUYECKOe
COIIPOTHBIIEHUE. YIeJIbHOE CONPOTHBIECHHE BellecTBa. IlocienoBarenbHOe, MNapaiebHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. Pabora snekTpuieckoro Ttoka. 3akoH J[xoyns-Jlenna.
MOIIHOCTD ANEKTPUYECKOTO TOKa. DJIEKTPOIABMKYINAS CUJIa M BHYTPEHHEE COMNPOTUBIICHUE
HUCTOYHHMKA TOKa. 3akoH Owma uisi TOJHOW (3aMKHYTOM) siekTpudeckod mernu. KopoTkoe
3aMbIKaHUE.

DNeKTpOHHasl MPOBOJAMMOCTh TBEPIBIX METAUIOB. 3aBHCHUMOCTH COINPOTHBIICHUS METAIOB OT
TeMreparypbl. CBEpXIMPOBOAUMOCTb. DJIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBEHHass W MPHUMECHAs MPOBOJUMOCTb TOJIYIPOBOJHHUKOB.
CaoiictBa p-n-nepexona. IlomynpoBogHUKOBBIE MPUOOPHL. DIEKTPUYECKHA TOK B PacTBOpax H
paciuiaBax 3JIEKTPOJMTOB. DIIEKTPOJIUTHUYECKAS JUCCOUUALMSA. DIEKTPOIN3. DIEKTPUUECKUNA TOK
B razax. CaMoCTOSITeNIbHBIN U HECAMOCTOSITEIbHBIN pa3psa. Moanus. [lnazma

JlabopaTopHble 3aHATHS

Jlaboparopnas padota 3. V3yueHue CMEIaHHOTO COSAMHECHUS PE3UCTOPOB.
Jlaboparopnas padota 4. MI3MepeH#e IeKTPOIBIIKYIIEH CHIIbl HCTOYHHKA TOKA U €T0
BHYTPEHHETO CONMPOTHUBICHUS

2 cemecTp (46: 23 1.+6 1a0.+17 np.3.)

Tema 4.3
MarauTHoOe IoJIe.
DIIeKTpOMarHuTHas
MHY KIS

Copaep:kaHue y4eOHOT0 MaTepuaJia

ITocTostHHBIE MarHuThl. B3auMoAeiCTBUE IOCTOSHHBIX MAarHuToB. MaruutHoe noisie. Bekrtop
MarHuTHOM MHAyKUud. llpuHnun cynepnosuuuu. JInann marautHOW mHAyKumu. Kaptuna nuxui
MAarHuTHOM MHIYKLIMH I10JIS IOCTOSHHBIX MarHUTOB. MarHutHOe I0JIe€ IIPOBOJHUKA C TOKOM.
KaprrHa nMHMN 1O IJIMHHOTO MPSMOI0 MPOBOAHUKA M 3aMKHYTOT'O KOJIBLEBOTO IPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcrena. B3anmoaeiictue npoBoHUKOB ¢ TOKOM. Cuila Amrepa, ee
Monyiab U HampasieHnue. Cuia JlopeHna, ee MOAynb M HampasieHHE. [IBH)KEHUE 3apsKeHHON
YacTUIlbl B OAHOPOJHOM MarHuTHoM nose. Pabora cuinel Jlopenua. SIBieHue 351eKTpOMarHuTHON
uHaykuuu. [lotok BekTopa marHuTHOW MHAYKUMH. DJIC mHAYKIMH. 3aKOH 3J€KTPOMArHUTHOMN
unaykuun @Papaznes. BuxpeBoe anexkTpuueckoe mosie. DNEKTPOABMKYINAs CHIA MHIYKLUUU B
IIPOBOJIHUKE, JIBMXKYLIEMCS IMOCTYNATEIBHO B OJAHOPOJHOM MarHuMTHOM mnodje. IIpasuno Jlenna.
NunyktuBHOCTE. SIBeHne camomHaykiuu. 2J[C camMOMHAYKIMHM. ODHEpPrusi MarHUTHOTO IIOJIS
KaTyIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe

JlabopaTopHble 3aHATHS

JlabopartopHnast pabota 5. M3ydyenue siBeHUs 2I€KTPOMArHUTHON WHIAYKITUU
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IMpodeccnonabHO OPHEHTHPOBAHHOE COiepKaHMe (coiepKaHue MPUKJIATHOTO MOTYJIsl)

IIpakTHYecKHe 3aHATHS

[IpakTnueckast pabora: TexHMUYECKHE yCTPOMCTBA M NMPAKTUUECKOE NMPUMEHEHME: 3JIEKTPOCKOII,
AIIEKTPOMETP, KOHACHCATOp, KOMUPOBAJIbHBIA ammapar, CTPYWHBIM MpPUHTEpP, aMIepMeTp,
BOJIBTMETD, peocrar, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTeIbHbIE puoOOopHI,
AIIEKTPOOCBETUTENbHBIE TPHUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBII AHOJ, TEPMUCTOPHI U
(GOTOpE3UCTOPHI,  TMOJYNPOBOAHUKOBBIM  THOJ,  TaJlbBaHUKA,  IIOCTOSHHBIE  MAarHHTHI,
AIEKTPOMArHUTHI, JJIEKTPOJIBUTATElb, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTULl, MHAYKIMOHHAS M1€Yb.
[TpakTdeckast pabora: Mepsl 37eKTp0oOE30MacHOCTH, AJIEKTPOCTaTUYECKast 3allnTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pa3gea 5. Kosie0anus v BOJTHBI

16

Tema 5.1
MexaHUUEeCKHEe U
PJIEKTPOMArHUTHBIE
KOJICOaHMS

Coaep:kaHue yueOHOT0 MATEpPHAJIA

Koneb6arenpnas cucrema. CBoO0HBIE KOeOanus. ['apmonndeckue konebdanus. [lepuon, gacrora,
amrutyaa u ¢aza koneOanuid. [IpyXuHHBIMN MasTHUK. MaTeMaTnueckuil MasTHUK. YpaBHEHHE
rapMOHHUYECKUX Kosiebanuil. KuHemMaTmueckoe M JMHAMUYECKOE OINHUCAaHUE KOJIeOATEeIbHOrO
nBwkeHus. [lpeBpaiieHue »Heprud NpU TapMOHMYECKMX KojeOaHusX. CBS3b aMIUTUTYAbI
KojeOaHUN HCXOJHOM BEIMYMHBI C aMIUIUTYIOW KoJieOaHH €€ CKOPOCTH M YCKOPEHHS.
KonebarenbHblii KOHTYD. CBobonHbIE JJIEKTPOMATrHUTHBIE KoJieOaHus
B HWJACATbHOM  KoieOaTelIbHOM  KOHType. AHalorus  MeXIy  MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMH  KosiebaHusmMu. @Popmyna TomcoHa. 3akOH COXpaHEHHs HHEPrUd B
U7ealbHOM KojeOaTelbHOM KOHTYype. BBIHyX/JeHHble MexaHuueckue Kosiebanus. Pe3onanc.
PezonancHas kpuBas. BbIHyXJeHHbIE 3JIEKTpOMarHuTHbIE KojieOaHus. llepeMeHHBIH TOK.
CuHycOMIQIbHBIA TEPEMEHHBI TOK. MOIMHOCTh TEPEMEHHOTO TOKa. AMIUIMTYJIHOE |
JieficTBYIOIIIee 3HAUEHUE CHIIbI TOKa M HampsbkeHus. Tpanchopmarop. [IpousBoactso, nepenaya u
noTpedIeHUE 3JIEKTPUUECKON IHEPTUH. DKOJIOTUYECKUE PUCKH NPU IPOU3BOACTBE JIEKTPUUECKOMN
sHepruu. KynpTypa ucnonb30BaHysl 3JEKTPOIHEPTUU B IOBCEJHEBHOM KU3HU

[IpakTuyeckue 3aHsATHS

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH TIEPHO/IA MAJIBIX KOJICOAaHHI I'py3a HA HUTH OT JUIMHBI HUTH M MacChI
rpy3a. MccrnenoBaHue TIEpEMEHHOTO TOKAa B LENU M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpa

Tema 5.2
MexaHN4YeCcKue U
3H€KTDOMaFHI/ITHBI€

Conep:xanue yueOHOT0 MaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.2
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BOJIHBI

Mexanudeckue BOJHBI, ycioBHUs pacnpoctpaHeHus. Ilepuon. CkopocTh pacmpocTpaHEeHUs: U
JuHa BONHBL. [lonepeunslie u mpoaosbHbIe BOJIHBL. HTEepepenius u nudpakiys MeXxaHn4ecKux
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DneKTpOMarHUTHBIE
BOJIHBI. Y CJTIOBUSI U3JIyYEHUSI JICKTPOMArHuTHBIX BOJIH. B3anmHuas opueHTanus BektopoB E, B u v
B DJJIEKTPOMarHUTHOW BOJHE B BakyyMe. CBOMCTBa 3JIEGKTPOMAarHUTHBIX BOJH: OTpa)K€HUE,
npesomiieHue, nojispusanus, nudpaxuus, uaTepdeperus. CKOpocTh 3IEKTPOMAarHUTHBIX BOJIH.
[Ikana >7eKTPOMAarHUTHBIX BOJH. [IprMeHEHHE SIEeKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY.
[IpuHuunel paguocBsa3W W TeneBUAeHUsA. Panuonokarus. DJIEKTPOMarHUTHOE 3arps3HEHUE
OKpY2Karoliel cpebl

Tema 5.3
OnTuka

[IpsamonnHeiHOE pacnpoCcTpaHEeHUE CBeTa B OJHOpPOAHOU cpene. JIyu cBeta. OTpaxkeHue cBera.
3akoHbl oTpaxkeHHs cBeTa. llocTpoeHne n3o0paxkeHuit B miockoM 3epkaie. [Ipenomienue ceera.
3aKkoHBI TpeoMIICHHsI CcBeTa. AOCOMIOTHBIN TOKaszatenb mnpenomieHus. [lomHoe BHyTpeHHee
oTpakeHue. IIpenenbHbIi yroja NoJHOro BHYTPEHHEro oTpaxkeHus. Jucnepcus cera. CioKHBIN
coctaB Oemnoro ceera. L[Ber. CoOuparomue u paccenBaromye JMH3bL. ToHKas imH3a. DOoKycHOE
paccTosiHAe M ONTHYECKas cujia TOHKOW JuH3BL llocTpoeHne m3o0pakeHHH B COOMpPAIOLINX U
paccenBaronmx JHH3aX. PopMysia TOHKOW JHMH3BL. YBEJIUMYEeHUE, AaBaemoe JHH30U. [Ipemenbr
NPUMEHUMOCTH TeoMeTpuueckoi ontuku. WuTepdepenuus cera. KorepeHTHbIE HCTOUYHUKH.
VYcnoBus HaOMIOAEHUS] MaKCUMyMOB M MUHUMYMOB B HMHTE€P(GEPEHLUOHHOW KapTHHE OT JABYX
cHH(]Aa3HBIX KOTEPEHTHBIX MCTOYHUKOB. udpakmus ceera. AudpakiuonHas pemierka. YcioBue
HAOMIO/IEHUsT TJIABHBIX ~MaKCUMyMOB TIpU MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
IudpakunoHnyto pemeTky. [lonspuzanus ceera

JlaGopaTopHble 3aHSITHA

Jlaboparopnas pabota 6. MI3amepeHnue noka3aTens MperoMIIeHUs CTeKIIa
Jlabopartopnast pabota 7. MccinenoBanue cBOMCTB H300paK€HU B TMH3AX

IIpodeccnoHabHO OPHEHTHPOBAHHOE COiep:KaHMe (coiep:KaHue MPUKJIATHOT0 MOTYJIsl)

IIpakTHYecKHe 3aHATHS

[TpakTudeckass pabora: TexHHMUEeCKHe yCTPOWCTBA M MPAKTUYECKOE NMPHMEHEHHe: ceiicMorpad
ANEKTPUYECKUN 3BOHOK, '€HEpaTOp MEPEMEHHOIO TOKa, JUHUU JIIEKTpoIepeaad, My3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JTUArHOCTHKA B TEXHUKE U MEIULMHE, pajap, paauolpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neus, ouku, aymna, oroanmnapar, MpOSKIIMOHHBIN anmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, MOISPOHI, TEJIECKOII.

[Tpaktrueckas pabora: Buaesl m3nyuenuit. Buapl crmektpoB. CrekTpbl uciyckanus. CIEKTpbI
nornomenus. CnekTpanbHblii aHanu3. CHekTpalbHBIE KJIAcChl 3Be3M. YIBTpadHOIeTOBOE
uznyuenue. Muadpakpacnoe uznyuenue. Penrrenosckue ayuu. Mx mpupona u coiictsa. Illkana
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JJIEKTPOMATrHUTHBIX U3JIy4CHUN

Pa3znen 6. OcHOBBI crienMaILHONW TEOPUHA OTHOCHUTEILHOCTH 2 OK 01
Tema 6.1 Coaep:kanue y4e0HOro MaTepuaia 2 OK 02
OCHOBBI TEOpHH I'paHunBl  TPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTymarsl cnenmanbHOM — TeOopuu OK 04
OTHOCUTEIIbHOCTH OTHOCUTENFHOCTU: WHBAPUAHTHOCTh MOJYyNA CKOPOCTH CBeTa B BakKyyme, MPHUHIIMII OK 05

OTHOCUTENFHOCTH DWHIITeHHa. OTHOCHTENBHOCTh OAHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH H
COKpallleHHe JUIMHBI. DHEPrus W HMIYJIbC CBOOOMHOW 4dacTuilbl. CBSI3b MacCchl C SHEPrued u
MMITYJIbCOM CBOOOJHOM YaCTHIbI. DHEPTHUs IMOKOSI CBOOOTHON YaCTHITHI

Paznen 7. KBanToBas puzuka 14 OK 01
Tema 7.1 Conep:xanue y4eOHOro MaTepuaia 2 OK 02
DIIEMEHTBI ®oronbl. Dopmyna [lnanka cBsizu sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrust U UMIYJIbC (GOTOHA. OK 04
KBaHTOBOM OIITUKH OtkpeiTie u uccnenoanue (ororddexra. Ombitel A.I'. CroneroBa. 3akoHbl (QoTod(dexTa. OK 05

VYpasuenue DiHmTelHa 111 pororddexra. "Kpacnas rpanumna" doroaddekra. laBnenue crera. OK 07
Omnpitel [1.H. JIeGeneBa. XuMudeckoe JeHCTBUE CBETA 1K 2.2
Tema 7.2 Coaep:xanue yueOHOro Mmarepuajia 2
Crpoenue aroma Mognens aroma Tomcona. Onbitel Pezepdopna mo uccnenoBanuio crpoenus: aroma. [Inanerapuas
mozenb aroma. [loctynatel bopa. M3nyuyenue u mornomieHre (OTOHOB MpU MEPEXOJIe aToMa C
OJTHOTO YPOBHS SHEPTHH Ha Jpyroil. Bunsl cnexTpoB. CHeKTp ypoBHEH SHEPTUU aTOMa BOJIOPOJIA.
BonnoBeie cBoiictBa uwactun. Bomnbsl ne bpoitns.  KopryckynsipHO-BOJHOBOM — ayanu3M.
Judpakuus mekTpoHoB B KpucTayutax. CIIOHTAaHHOE W BBIHYX/IEHHOE M3ITydeHHe. Y CTPOMCTBO U
IpUHLIKI PabOTHI J1a3epa
[IpakTrueckue 3aHATHS 1
ITpakTnueckas pabora: HabmoneHune nuHeiiuaToro crnekrpa
Tema 7.3 Copep:kaHue y4eOHOro MaTepuaJia 4

20




IATOMHOE SIAPO

Metoapl HAOMIONEHHUS] U PETUCTPAIMU AJIEMEHTAPHBIX YacTull. OTKPBITHE PaJNOAKTHUBHOCTH.
Omneitel Pezepdopaa mo ompeneneHuo coctaBa paJiuoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3JIy4eHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u HeWtpoHa. Hyknonnas moxens snapa I'eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe 4mciio
anpa. U3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyyeHue.
3aK0H paaMOaKTUBHOTO pacmaza. DHEPrusi CBA3M HYKIOHOB B sjape. Snepubie cwibl. [ledext
Macchl saapa. Snepusie peakuuu. [lenenue u cuHTres saaep. SAnepHbil peakrop. TepMosiaepHbIN
cunte3. [IpobreMbl M MEPCIEeKTUBHI SACPHONW SHEPTreTUKH. DKOJOTUYECKHE ACTICKTHI SICPHOM
SHEPreTUKU.  OJeMeHTapHble  4YacTuipl.  OTKpbiTHE  nO3UTpoHA.  DyHIAMEHTaJIbHbIE
B3aUMOJCUCTBUA

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lEPKaHMeE (CoTepKaAaHUEe MPUKJIATHOTO MOTYJIs)

HpaKTI/ILICCKI/IC 3aHATUA

[IpakTuueckas padora:

1. lenoBas urpa: [loHATHS, CBsA3aHHBIE C M3YYEHUEM METOJOB HAy4YHOTO IMO3HAHUSA: SIBJIICHUE,
HAyYHBIA (aKT, THIIOTE3a, (PU3NUYECKasi BEIUYHHA, 3aKOH, TEOpPHs, HAOIIOJICHUE, DKCIICPUMEHT,
MOJEJIIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

2. IIpaktrdeckas pabora: TexHuUeckne yCTpOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTomatuuk, coimHeuHas Oarapesi, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
JI03UMETP, Kamepa BuiibcoHa, si/IepHbBIN peakTop, aTOMHas OoMOa

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Tema 8.1
(D11EeMEHTEI
ACTPOHOMUU U
ACTPOPU3UKU

Coaep:xanue yueOHOro MmaTepuajia

Bun 3Be3mHoro Heba. Co3Be3nusi, spKue 3BE3/bI, IUIAHETHI, UX BUAUMOE JBIKeHUE. CotHeuHas
cucrema. [lnanetsl 3emHo¥ rpynmbl. [lnanerbi-rurantel. Manbie Tena CONHEYHOW CHCTEMBI.
Counnne, porochepa u armocdepa. ComHednasi akTHBHOCTh. McTounuk sHepruu ComHIA U 3BE3]T.
3Be31pl, HUX OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETUMOCTb, paJHyC, TEMIEeparypa, HX
B3aMMOCBA3b. 3BE3/IbI TJIABHOW MOCIEAOBATEIIBHOCTA. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" ISt
3Be3]] IJIABHOM  MOCJeNOBaTeNIbHOCTH. BHyTpeHHee crpoenue 3Be3n. CoBpeMeHHBIE
MIPEJICTABJICHHSI O MPOUCXOKICHUH M 3BoJfonK COJTHIIA ¥ 3BE3/1. DTaIlbl )KU3HU 3Be3/1. MICUHbII
[Tyts - nama [Nanaktuka. CnupanbHasi CTpyKTypa ['anakTuku, pacnpeenenue 38e3, ra3a u IbLIH.
[Tonoxenne u nBwxkenne Conama B [amaktuke. [lmockas u  cdepuueckas MOACHCTEMBI
lanaktuku. Tumbl ramakTuk. Panuoranmaktuku M kBazapbl. UepHble OBIpHl B SApax TaJlaKTHK.
Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06isa. Paz0oeranme ramaktuk. Teopust bosbmoro

OK 01
OK 02
OK 03
OK 05
OK 07

21




Hepemennsie mpobieMbl aCTpOHOMUHU

B3pbIBa. Mojenb «ropsyeit Beenennoi». Macmtabnast ctpyktypa Beenennoi. MeraranakTuka.

JlabopaTopHble 3aHATHS 2
JlaGopatopHnas pabota 8. HaGtojeHus HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX IPUIIOKESHUHN JIJIs1 ONpeACTICHHS MOJI0KEHNUS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31ss CeBEpHOro MOJIyIIapUs U sIpKUE 3BE3/1bl
IIpomexyToyHas aTTecTanms (3a4€T C OLEHKOM)
Bcero: 97
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3. YcaoBus peanu3anuy NporpaMmmsl 001eo0pa3oBaTeibHOM
TACHUATITTHHBI

3.1 TpeGoBanuss K MHHUMAJIBHOMY MATEPHAJTbHO-TEXHHYECKOMY
o0ecre4eHn 10

Peanmzamust mporpamMmbl  IUCHUIUIMHBI  TpeOyeT Hamuuus ydeOHOro
KaOuHeTa (PU3UKU.

B kabunere pusuku umeercss HeoOXxoauMoe J1abopaTopHOEe 00OpYIOBaHUE
JUIA BBITIOJIHEHUS YKa3aHHBIX B MporpamMme 1o (Qu3MKe ITabOpaTOpHBIX H
MPAKTUYECKUX PabOT M JEMOHCTpPAllMOHHOE O0OpyJoBaHUE. J[eMOHCTparmoHHOE
obopynoBanue (HOpMUPYETCS B COOTBETCTBUU C MPUHLIMUIIOM MHUHUMAJIBHOU
JOCTaTOYHOCTU M 00eCrevyrBaeT MOCTAHOBKY IMEPEUUCIICHHBIX B MPOTrpaMMe IO
bu3MKe KIIOYEBBIX JEMOHCTPALMNA JI UCCICAOBAHMS M3y4aeMbIX SIBICHUA U
MPOIIECCOB, SMIMMPUYECKUX H (YHIAMEHTAIBHBIX 3aKOHOB, WX TEXHHYECKHX
npuMmeHeHui. JlabopaTopHoe 000py/OBaHME HJisi YYECHHYECKUX MPAKTUUYECKHUX
paboT QopMmupyeTcs B BHJI€ TEMAaTHUYECKHUX KOMILIEKTOB U 00ECIeYMBaeTCs B
pacuére OJHOrO0 KOMILJIEKTa Ha JBYX OOydaromuxcs. TeMaTuyeckue KOMILIEKTHI
71a060paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00YUaIOUTNXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMHIA;

- KOMIUIEKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ]aHUs JJIs IPOBEPOYHBIX PaboT;

- mpoeccruoHaIbHO OPUEHTUPOBAHHBIE 3aJaHMUS,

- Matepuainsl TudPepeHIMpoOBaHHOTO 3a4UeTa.

TexHudeckue cpeacTBa 0OydICHHS:

- TEpPCOHAIBHBIA  KOMIBIOTEp C  JIMIEH3WOHHBIM  IPOTPAMMHBIM

oOecIieyeHHEM;
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- IIPOEKTOP € IKPAHOM.
- 3anpl (OMOIMOTEKAa, YUTAIBHBIA 3al C BBIXOJOM B HH(GOPMAILMOHHO-
TEJIEKOMMYHUKALMOHHYIO ceTb HTEepHET).

[lepedeHb 1€MOHCTPAIIMOHHOTO U Ja00PaTOPHOTO 000PYIOBAHUS:

1. [udporas naboparopust mo GuU3MKe JJjIsl IPENOoIaBaATENs;
2 Hudposas nabopaTopus mo Gusuke s 00yqIaronerocs;
3 Bechbl TexHHUECKHE C pa3HOBECAMU;

4. Kommiekr 1t 1abopaToOpHOIro MpakTUKyMa IO ONTHKE;

5 Kommiekt myist mabopaTopHOTo MpakTUKyMa M0 MEXaHUKE;

6. Kommnekr st 1abopaTOpHOTO MpPaKTUKyMa MO MOJIEKYJISIPHOM

busHKe 1 TEPMOTUHAMUKE;

7. KoMmmuiekT miis nabopaTOpHOTO TPaKTHKyMa IO SJICKTPUUYECTBY (C
TEHEPATOPOM);
8. Kommekt myis u3ydeHuss BO30OHOBISIEMBIX HCTOYHHUKOB SHEPTHUH

(COJIHEYHOM, BETPOBOH HHEPIUU, OMO-, MEXAHMYECKOW M TEPMODIIEKTPHUUYECKOU
YHEPTETHUKH);

9. AmniepmeTp 1a60paTOpHbIN;

10. BoapT™meTp 1a00paTOPHBIL;

11. Komopumetp ¢ HAOOPOM KAJIOPUMETPUUECKHUX TENT;

12.  TepmomeTp 1a0OPaTOPHBIN;

13.  KoMruiekt mid uW3y4eHUs OCHOB MEXaHWKH, ITHEBMATUKH U
BO300HOBJISIEMBIX HICTOYHUKOB YHEPTUU;

14.  bapomerp-anepoun;

15. biok nutaHusi peryaupyemslii;

16. Be6-kamepa Ha MOABUKHOM IITATUBE;

17.  Bwupaeokamepa sl pabOThI C ONTUYECKUMHU IPUOOpaMU;

18. I'enepaTtop 3ByKOBOW;

19. T'urpomerp (ICUXpOMETP);

20. I'py3 HaOOpHBIi;

21. JlunaMOMETp JE€MOHCTPAIlMOHHBIN;
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22.  KoMmiekT nocyabl AEMOHCTPAMOHHON C IPUHAIC)KHOCTIMU;

23.  MaHOMeTp KUIAKOCTHOU JEMOHCTPALMOHHBIN;

24.  Metp AeMOHCTpAIlMOHHBII;

25. MuKpoCKOI JEMOHCTPAllMOHHBIM;

26. Hacoc BakyymHbiii KoMoBCKoOTO;

27.  CTOnuK MOABEMHBIN;

28. IllTaTuB AeMOHCTpPAMOHHBINA (HUIUUECKU;

29.  DIEeKTpOIUINTKA;

30. HaGop neMOHCTpallMOHHBIN MO MEXaHUYECKUM SIBJICHUSM;

31. Halop neMOHCTpallMOHHBIN 110 AMHAMUKE BpalaTEeIbHOTO JBHKCHUS;

32. HaGop neMOHCTpalMOHHBIN MO0 MEXaHUYECKUM KOJICOAHUSIM;

33. HaGop neMOoHCTpallMOHHBINA BOJTHOBBIX SIBICHUM;

34. Benepko Apxumena;

35. MastHauk MakcBea;

36. HabGop Ten paBHOTO 00bEMa;

37. Habop Ten paBHOM MaccChl;

38.  Ilpubop ansa nemoHCTpanuu aTMOCHEpPHOTO TABICHUS;

39. Ilpusma, HAKJIOHSIOIIASICS C OTBECOM,;

40.  Pblyar 1eMOHCTpPAIIMOHHBIH;

41.  Cocyabl cOOOIIAIOMIUECS;

42. CrakaH OTJIMBHOU JEMOHCTPALMOHHBIN;

43. Tpybka Herorona;

44. Ilap I[Tackains;

45. Habop neMOHCTPAIMOHHBIN MO MOJICKYJISIPHOU (DU3UKE U TETUIOBBIM
SBJIICHUSIM;

46. HaOop 1eMOHCTPAIIMOHHBIN MO Ta30BbIM 3aKOHAM;

47.  Habop Kanuuispos;

48. TpyOka ajisi fIEMOHCTPAIIMU KOHBEKIIUH B KUIKOCTH;

49.  IwiMHIPBI CBUHIIOBBIE CO CTPYTOM;

50. Iap c xoab1OM;
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51.
52.
53.
54.
55.

BBICOKOBOJIBTHBIM HCTOYHHUK;
['enepatop Ban-ne-I"paada;
Jlozumerp;

KamMepToHbI Ha pE€30HAHCHBIX SITUKAX;

Kommiekt npuOOpoB W MPUHAIICKHOCTEH Il JEMOHCTpalUU

CBOMCTB QJICKTPOMAI'HUTHBIX BOJIH,

56. KoMruiekT mnpuOOpoB Uisi HU3YyUYECHHUS MPUHIIUIIOB paauolpueMa u
paauonepeaayu;

57.  KOMIUIEKT MpOBOJOB;

58.  Maraut nyroo0Opa3Hblii;

59. Maraur nojiocoBOM 1€MOHCTPAI[MOHHBII;

60. Mammuna snexTpodopHasi;

61. MasTHHK 2JIEKTPOCTATUUECKNN;

62. HaGop mo u3yueHuro MarHuTHOTO T0JIs 3eMIIH;

63. HaGop neMoHCTpallMOHHBIN 110 MArHUTHOMY MOJIIO KOJIBIIEBBIX TOKOB,;

64. Habop neMOHCTpalMOHHBIN MO MOTYIPOBOIHUKAM;

65. HabGop neMoHCTpaIllMOHHBIN 1O MIOCTOSSHHOMY TOKY;

66. Habop neMOHCTpPaLlMOHHBIH 1O JIEKTPUUECKOMY TOKY B BAKyyME;

67. Halop neMOHCTpaIMOHHBIN MO JIEKTPOUHAMUKE;

68. HabGop j1s 1eMOHCTpAIlUy MarHUTHBIX MOJIEH;

69. Halop s AeMOHCTpalUU ANEKTPUUECKUX MOJEH;

70.  Tpancdhopmatop yueOHBINH;

71.  Ilamouka CTeKJISTHHaS;

72.  Tlamouka >O0HUTOBAS;

73.  Ilpubop Jlenua;

74.  CTpenku MarHUTHBIE HA IITATHBAX;

75.  CynaTaH 3JIeKTPOCTaTUYECKHUIA;

76.  LTaTuBBI H30IUPYIOLIUE;

77.  DnEeKTpOMarHut pa3OOpHBIil;

78.  Habop neMOHCTpallMOHHBIN 110 TEOMETPUUECKOM ONTHKE;
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79. HaGop neMOHCTpalMOHHBIN 110 BOJHOBOM OITHKE;

80.  CnexkTpocKoI AByXTpYyOHBIN;

81. Habop cnekTpaibHbIX TPYOOK C MICTOYHUKOM MHUTAHUS;

82.  VYcranoBka s uzyueHus Gotodddhexra;

83. Habop aemoHCTpalmoHHbIHN Mo noctosiHHou [1nanka;

84.  KoMIeKT HarJIsIHbIX TOCOOUH JJIs TOCTOSTHHOTO UCTIOIh30BaHMUS,

85.  Kowmrekt mopTpeToB ajisg ohopMiieHUs KaOUHeTa;

86. KoMIiekT 7eMOHCTPAIMOHHBIX YUSOHBIX TaOJIHII.

[IpumepHbIii  TEepedYeHb  JIEMOHCTPAIIMOHHOTO W J1abopaTopHOro
000py/I0BaHUSI HOCUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2 UudopmanmoHHoe obecrieueHne 00ydeHust

OCHOBHBIC HCTOYHUKH:

1. ®dusuka : 0a30Bblil ypOBEHb : YYEOHHUK [UIsI 0OOpa30BaTENbHBIX
OpraHu3alliii,  peaju3yloluXx  o0pa3oBaTeNbHbIE  MPOTPaAMMBI  CPEIHETO
npodeccuonanbHoro odopazosanust / H. C. IlypeimeBa, H. E. Baxeesckas, /. A.
Ucaes, B. M. Yapyrun. — Mocksa : IIpocsemenue, 2024. — 512 c. : wi., 2 1. uB.
. — (Yuebnuk CI1O). — ISBN 978-5-09-113684-5. — TekcT : HenmocpeacTBEHHBIN.

2. ®duszuka : yueOHUK JUisl 00y4arOLUXCs MO COEUUATBHOCTSIM CPEIHETO
npodeccuoHambHoro  obpazopanus / WM. M. MomuanoB, H. A. I'ynsea,
P. A. Bononaxenko, JK.B.Mexkmenesa ; mon pexn. K. B. MekmeHneBoil. —
Mockga : YuuBepcuter Cuneprus, 2024. — 249 c. : un., Tabi., cxem. — (Cpennee
npodeccroHnansHOe oOpa3oBaHue). —
URL: https://biblioclub.ru/index.php?page=book&1d=706850 (natra  oOparieHus:
19.03.2026). — TekcT : 3MEeKTPOHHBIN.

JlonoTHUTEIbHbIE HCTOYHUKN:

1. PomanoBa, B. B. ®uzuka : npumepsl pemieHus 3aaad : ydeOHOe
nocobue / B. B. PomanoBa. — 3-e¢ u3n., ucnp. — Munck : PUITO, 2024. — 348 c. :
ui., tabin. — URL: https://biblioclub.ru/index.php?page=book&id=724540 (nara
obpamenus: 19.03.2026). — bubnuorp. B kH. — ISBN 978-985-895-211-2. — Teker :

3JICKTPOHHBIMN.
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4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS

001eo0pa3oBaTeJIbHOM JUCHUIIJINHBI

KoHTpoib M oOLEeHKa pe3yJbTaTOB OCBOEHHUS OO0IIeo0pa3oBaTEIbLHOM

JUCITHUITIIMHBI PACKPBIBAOTCA acpes3 JAUCHUIIIIMHAPHBIC PE3YIIbTATHI,

HalpaBJieHHbIE Ha (popMUpOBaHHE OOIUX U MPO(HECCUOHATBHBIX KOMIIETEHIIUM

0 pasziesiaM ¥ TeMaM COJIep KaHus yueOHOro MaTepuarna.

Kox v HauMeHOBaHHe

opmMupyeMbIX KOMIIETEHIHH

Paznen/Tema

Tun oneHoYHBIX
MepOonpUATHIA

OK 01. Brsibupars
pereHus
poQeCCuOHAITBHON

ACATCIIBHOCTH MMPUMCHUTCIIEHO
K Pa3JIMYHbIM KOHTCKCTaM

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Paspnen 4. Temer 4.1.,4.2.,4.3.
Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7.3.
Pasznen 8. Tema 8.1

OK 02.

HUcnonp3oBats
COBPEMEHHBIE CpEJCTBA IOHUCKA,
aHamsa u UHTEPIPETALNH

Pazpen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pazgen 4. Temor 4.1.,4.2.,4.3.

uHbopmarmy, Pazznen 5. Temsri 5.1., 5.2., 5.3.
WH(OPMAIMOHHBIE  TEXHOJIOTHH Pasnen 6. Tema 6.1,

AU BHHOHHGIEPM Pazgen 7. Temnr 7.1, 7.2, 7.3.
npo¢eCCuOHAITBHON

eSTEIBHOCTH Pa3nen 8. Tema 8.1

OK 03. [InanupoBath | Pasgen 1. Tema 1.1.

U peanu3oBbIBaTh COOCTBeHHOE | Paszmen 3. Temsr 3.1., 3.2., 3.3.
npodeccrHoHanbHOe Pasnen 4. Temn1 4.1.,4.2., 4.3.
JIUTHOCTHOC Paznen 8. Tema 8.1
PEIITPUHUMATEIBCKY IO

JEATETHHOCTD

B IpodecCHOHAbHOM

HCITONIB30BAaTh 3HAHUS

MPaBOBOM u (huHaHCOBOM

rPaMOTHOCTH

B pa3IMYHbIX JKU3HEHHBIX

CUTYaIUSIX

OK 04. OddexTuBHO | Paznen 2. Temsr 2.1., 2.2., 2.3.

B3aMMOJICHCTBOBaTh M paboTaTh
B KOJIJICKTUBE U KOMaHE

Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pasnen 4. Temer 4.1.,4.2.,4.3

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

Paznen 6 Tema 6.1.
Pazpen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcyuiecTBisiTh YCTHYIO

Pazpmen 1.

Y CTHBIN o1poc;
(pOHTATIBLHBIN OIPOC;
HaOIoIeHne

3a BBITIOJTHEHHEM
abopaTOPHBIX PaboT;
MPaKTUYECKHE pPadoTh]
(pewenue
KaueCTBEHHBIX

U pacyEeTHBIX 3a/1ay);
TECTUPOBAHUE;
pelLIeHKE Kelic-3a1ay;
HAOJIIO/ICHUE U OICHKA
HONTOTOBKH  JIEJIOBOU
UTPBI;

BBIIIOJIHEHNE 3adaHui
MIPOMEKYTOYHON
aTTecTaluu
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M1 TIMCbMCHHYIO KOMMYHHKAIIUIO

Paznen 2.

Temsr 2.1.,2.2., 2.3.

Ha  TOCyIapCTBCHHOM A3bIKE | Pasnmen 3. Temnr 3.1., 3.2., 3.3.
Poccutickoit denepaiuu ¢ yI€TOM | Paznien 4. Temsi 4.1.,4.2., 4.3
ocobennocTeit COUMANBHOTO | Pyynen 5. Tembr 5.1., 5.2., 5.3.
M KyJIbTYPHOTO KOHTEKCTa Pasnen 6. Tema 6.1.
Pazpen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8. Tema 8.1
OK 07. ConeiictBoBath | Pasnmen 2. Temsr 2.1.,2.2., 2.3.
COXpaHCHUIO OKpYKarowe# | Pasnen 3. Temst 3.1., 3.2., 3.3.
Cpesibl,  PECYPCOCOEPEIKCHHUIO, | Pasnien 4. Temsr 4.1., 4.2., 4.3
TIPUMCHATE SHaHWA 6 | pasnen 5. Temsi 5.1., 5.2., 5.3,
U3MEHEHHU KIMMATA, NPUHUANLL | pooyon 7 Tenpr 7.1, 7.2
OepeKITMBOTO HPOHSBOACTBA, | b o 6 Tea 8.1
3¢ pexTHBHO  JEHCTBOBAaTH B
YPE3BLIYAMHBIX CHUTYAIUIX
TTK vl .5 OcymectBuate npouecc Paznen 2. Tembr 2.1. VeTHBI onpoc:
[AN3aNH-TIPOCKTUPOBAHUA Paznen 3. Temsr 3.1. (bpoHTATBHII z)np oc:
Pasnen 4. Temnr 4.1. HAGITIONCHHE 1 OLCHKA
Pasnen 5. Temnr 5.1. IOATOTOBKH  HETOBOIA
Paznen 7. Temsr 7.1. WP,
BBIIIOJIHEHHE 3aJaHUN
MIPOMEXYTOUHOM
aTTeCTaIluU

29



