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1. OO0wmas xapakrepucTuka padoyeil mporpaMMbl 001e00pa3oBaTeJIbHOM
AUCUMIVIUHBI «PU3UKa»
1.1. MecTo tuCUMILNIMHBI B CTPYKTYpe o0pa3oBarteibHoi nmporpammsel CIIO:

O6meobpazoBatenbHas aucuumuinHa «®dusnkay sBiaseTcss 00s3aTeIbHON
4acTbl0  00IIe00pa3oBaTENIbHONO  IUKJIA  00pa3oBaTeNbHOW  MPOTrpaMMBbI
B cootBeTcTBUU ¢ OI'OC CIIO no cnemmansaoctu 34.02.01 CectpuHckoe Aeno.

1.2. lenau u nuiaHupyeMble pe3yJbTaThl 0CBOEHUS TUCIUIINHBI:

1.2.1. lean nuCcHUATIMHBI:

Conepxanue mnporpamMmbl  0011e00pa3oBaTeIbHON AUCHUIIIMHBL Dusuka
HaIpaBJIEHO Ha JOCTH)KCHUE CIAEAYIONTUX eIeH:

e (opmupoBaHue y oOy4aromuxcs yBEPEHHOCTHU B IIEGHHOCTU 00pa30oBaHMUsl,
3HAYMUMOCTH (U3WYECKUX 3HAHUU JJI1 COBPEMEHHOrO KBaJU(HUIIUPOBAHHOTO
CIIEIUAJIMCTA MPU OCYIIECTBICHUHU e€ro Mpo(eccuoHaIbHOM AeTEILHOCTH;

¢ (hopMHpoOBaHKE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

e oBjajeHue  crnenupuyecko  cucTeMOod  (UBMYECKUX  TOHSATHUH,
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (PM3UYECKHX TEOPHUH, 3aKOHOB, 3AKOHOMEPHOCTEH;

® OBJIJICHWE OCHOBHBIMM METOJAaMHM HAy4YyHOTO TO3HAHUS MPUPO/IBI,
UCIIONIB3yEeMbIMU B (u3uKe (HAOIIOJCHUE, ONMMCAaHHWE, W3MEPEHHE, BBIJIBHIKCHHUE
TUIIOTE3, TPOBEJICHUE IKCIIEPUMEHTA);

® OBJIQJICHUC YMEHHUSAMH 00pabaThiBaTh JAHHBIE DKCIIEPUMEHTA, OOBSICHATH
MOJTyYEHHBIE pPe3yJbTaThl, yCTAHABIMBATh 3aBUCUMOCTH MEXAy (DU3NUICCKUMH
BEJIMYMHAMH B HAOII0JJaEMOM SIBJICHUH, JIeIaTh BEIBOJIBI,

e (opMupoBaHHEe yMEHHUsS pemaTh (PU3HUECCKHE 3a7a4d Pa3HBIX YpPOBHEH
CJIOKHOCTH;

® pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, UHTEIUICKTYAJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM B Mpoliecce MPUOOPETCHUSI 3HAHUM C MCIOJIb30BaHUEM Pa3JIMUHBIX
MCTOYHUKOB HH(POPMAIIMU ¢ COBPEMCHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH;
yMeHu# HOpMyITUPOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIMIO IO OTHOIIECHUTO

K Qusnueckoil nHpoOpMaLUK, MOTy4aeMOl U3 Pa3HbIX UCTOYHUKOB;



® BOCIUTAHUE YYBCTBA TOPJOCTH 32 POCCUICKYIO (DU3UYCCKYIO HAYKY.

Ocobennocmsb  (opMUposanus COBOKYNHOCMU 3a0ad U3VYEHUs QUIUKU
Onsl  cucmemvl  CpedHe20  NpohecCUOHANbHO20 — 00pA308aHUS  3AKIOYUAENC s
8 HeobXoOouMocmu peanuzayuu npoghecCUuoHaIbHOU HANPABIEHHOCMU DeulaemMblx
3a0au, yuéma ocobenHocmell cgepvl OesimenbHOCmU 0YOVWUX CHREYUAIUCmos,
HO3MOMY, NPAKMUYECKU, 8 KANCOOM pazdeile NPUMEpHOU pabouel npocpammbl,
8 cooepoicanuu y4ebH020 mMamepuanda, npugedeHvl memvl NPpaKmuyeckux pabom,
cnocoocmeyrowue  Oolee  HA2IAOHOMY  YCBOEHUIO  Y4ebHO20  Mmamepuand.
Ilpenooasamenvy  enpage camocmosmenvpHo  8blOUpamMv — Popmy U3y YeHus
mamepuana: aekyus, OeMOHCMpayusi KChepuMeHmd, npaKkmuyeckas paboma,
NPAKMUKYM NO peueHuro 3a0ais u np., a makdice Nno C80eMmy YCMOMPEHUIO
npoeooUms  OeMOHCMPAYUOHHbIEe U 1aO0pamopHvle pabomvl ¢ YYEMOM
umerouje20cs 060py00sanus (onpeoesisims NPOOOIHCUMENbHOCHb 1a00PAMOPHO20
WU NPAKMUYECKO20 3aHAMUSL, OONOIHAMb €20 OpYyeUMU 8UOAMU pabom. usydenue
meopemuiecKroco Mamepuand, peulenue 3a0ad, paboma ¢ mexHuyeckum mexkcmom,
mecmuposanue u np).

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOEHHS 0011€00pPa30BaTeJIbHOM
aucuMILIAHbI B c00TBeTcTBUM ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnetrennuu (nanee — OK) u nmpodeccnoHalbHbIE KOMIIETEHIIUN
(manee — I1IK) ®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMU, METANIPEAMETHBIMU U
IpeAMETHBIMU pe3ysibTaTaMu oOydeHus 0Oa3oBoro ypoBHsa (mamee — IIPO)

®I'OC COO npencraBieHbl B TAOIHIIE:



Koxa
U HaMEeHOBaHMHeE
(popmupyembIx
KOMIIeTeHIH i

HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUSA NPOrpaMMbl 0 JUCIHUIIJIMHE

Oomue

I[chmmnnapnble

OK 01. Berbupatb
CIOCOOBI peleHus 3a/1a4
npo¢eCCUOHATILHON
JEeSATeTbHOCTH
MIPUMECHHUTEITLHO

K Pa3InIHBIM
KOHTEKCTaM

JIM9HOCTHBIE PEe3yNbTaThl JOJDKHBI OTPaKaTh B YacTH
TPYJOBOT'O BOCITUTAHHSI:

- TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH MacCTepCTBa,
TpyAoa00ue;

- TOTOBHOCTH K aKTUBHOU JIEATEIIBHOCTH TEXHOJIOTHICCKON
" COIMATHLHON HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMAPOBATh,  IUIAHUPOBATH W CAMOCTOSTEIHLHO
BBITIOJTHATE TAKYIO JICATEITBHOCTE;

- MHTEpPEC K pasIuyHbIM cdepam TpodecCHOHATBHON
NESITEITIbHOCTH,

-  TOTOBHOCTh MW  CIIOCOOHOCTH K  0Opa3oBaHHIO
1 caM000pa30BaHUIO Ha IPOTSHKEHUU BCE HKU3HU;
MertanpeameTHble pe3ybTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU IEHCTBUSAMMU:

a) 0a30BbIe JIOTUYECKHE JICHCTBUS:

CaMOCTOSITENIbHO  (POPMYJUPOBATh M  aKTyaJU3UPOBATH
po0iemy, paccMmarpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYILIECTBEHHBIM MPU3HAK WK OCHOBAHUS

JUIsl  CpaBHEHHs, KiIacCHpUKAIMKM W 00OOIICHUS;
OIpeAeATh SN ACITeIbHOCTH, 3a7aBaTh MapamMeTpsl U
KpUTEPHH

UX  JOCTHXKCHHS,  BBISBIATH  3aKOHOMEPHOCTH  H
MIPOTUBOPEYUS

B pacCMaTPUBAEMBIX SBJICHHSIX
0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:
- BIIAJETh HaBBIKAMHU y4eOHO-HCCIIEOBATEIbCKON H

NPOCKTHOW  JEATENPHOCTH, HAaBBIKAMU  Pa3peUICHUS
npobiem;
- BBIABJSTH _ NPUYMHHO-CIICICTBEHHBIE  CBSI3U W

I[IP6 1. CdopMupoBaHHOCTH MNPEACTABIEHUN O PpOJIH
U MecTe (PM3MKH U aCTPOHOMHHU B COBPEMEHHOW HAy4HOM
KapTHHE MHpa, O cHUcTeMooOpasyrouleil poin (U3UKH
B Pa3BUTHU €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTUH, O BKIAJAE€ POCCUHUCKUX U 3apyOEKHBIX
YYEHbIX-(QU3UKOB B  pa3BUTHE HAyKW; IIOHUMaHHE
GU3MYEeCKOM  CYIIHOCTH  HAOMIOAaeMbIX  SIBJICHUH

MHUKpPOMHpPA, MAaKpOMHpa W MeramMHpa; IMOHUMaHHUE POJIN
ACTPOHOMUH

B MPAKTUYECKOW JEATEITHHOCTH YEJOBEKA M JaJbHEUIIEM
HAyYHO-TEXHUYECKOM pa3BUTHH, ponu ¢buzuku
B (opmMupoBaHMM Kpyro3opa ©  (PYHKIIMOHAIBHOU
rPAaMOTHOCTH YEJIOBEKa [UIsl pElIeHUs MPaKTUYECKUX
3aj1ay;

I[IP6 2. CdopMupOBaHHOCTh YMEHHH paclo3HaBaTh
busndeckue  sABICHUS  (MPOIECCBI) W OOBACHITH
UX Ha OCHOBE U3YYCHHBIX 3aKOHOB, paBHOMEpPHOE
U PaBHOYCKOPEHHOE  MpPSIMOJUHEHHOE  JIBUKECHHE,
CBOOOJHOE TaJieHHWEe Tel, JBH)KEHHE [0 OKPY>KHOCTH,
WHEPLINS, B3aUMOJICHCTBHUE TeJ, KoJebaTeIbHOe TBUKEHHE,
pEe30HaHC, BOJIHOBOE JBUkKeHHE; MU dy3usi, OpOyHOBCKOE

IBUKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MEHEHHE Oo0beMa Tell MpU HarpeBaHUU (OXIAKICHHH),
TEIJIOBOE  pAaBHOBECHE,  HUCIIAPEHUE,  KOHJEHCAlHUs,
IUIaBJIGHUE, KPHUCTAJUIM3allMsl, KWUIIEHHWE, BJIAXHOCTh
BO3/lyXa, CBSI3b CpeIHEH KHHETHMYECKOW DJHEpruu
TEIUIOBOTO  JABIDKEHHS  MOJEKYyJl ¢  aOCONIOTHOM

TeMnepaTypoﬁ, IMNOBBIIICHUC MOAaBJICHUA Ta3a TIIpU C€ro
HarpeBaHnuu

B 3aKpPBITOM COCYyAC, CBA3b MCKAY IMapaMCcTpaMu




aKTyaJIM3UpOBaThb 3aJady, BbIABUIaTb TIMIOTE3y €€
peuieHus, HAaXOAWTb apPryMEHThl Ul JOKa3aTeabCTBA
CBOMX YTBEpJKICHHUH, 3a1aBaTh I[ApaMETpbl U KPUTECPUU
peuenus;

- AQHAJIU3HMPOBATH IOJYYEHHBIE B XOJ€ PEIUEHHUs 3aJa4u
pe3yabpTaThl, KPUTUYECKH OLIEHHMBATh UX JOCTOBEPHOCT,
IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMETh IIEPEHOCUTh 3HAHUA B IIO3HABATEIBHYIO U
MIPAKTHUYECKYIO YaCTH KU3HEAEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0OnacTel;

- BBIJIBUraTh HOBBIE HWJIEH, Npe/ylaraTb OpUTHHAIbHBIE
MOAXOBI U PELICHUS;

- MPOSABIIATh CHOCOOHOCTH MX HCIOJB30BaHUS B
ITO3HABATEIBHON U COLMATIBbHON MPAKTUKE

COCTOSIHUSI Traza B H30IpOLECCax; 3JEKTpU3alUs Tel,
B3aUMO/JICIICTBUE 3aps/0B, HAarpeBaHUE IPOBOJHHUKA C
TOKOM, B33HMOILCI7[CTBI/IG MariuToOB, 3JICKTPOMAarHHUTHAsA
HUHAYKIUA, I[€I>'ICTBI/IC MAarduMTHOI'O 1oJjid Ha IMPOBOJHHUK C
TOKOM

U JABWXKYIIUNACS 3apsiji, DJIEKTPOMAarHUTHBIE KOJeOaHUS
U BOJHBI, MPSMOJMHEHHOE pACIPOCTPAaHEHHUE CBETAa,
OTpakeHHe, IMpesloMIeHue, UHTeppepeHuus, Audpaxuus
u HOJIIpU3ALHS CBeTa, ycrepcust CBETa;
doTornexkTpudeckuii  3pdeKT, CBETOBOE  JaBJICHUE,
BO3HUKHOBEHHUE JIMHENYAaTOro CIEKTpa aroMa BOIOpPOAa,
€CTCCTBCHHAA U HCKYCCTBCHHAA PaJMOaKTUBHOCTD,

[1P6 3. BnageHnme ocHOBOMOJIATrAIOMUMU (HU3UUECKUMU
IIOHATUAMHN u BEIIMYMNHaAMU, XapaKTCpU3yromnumMn
dbu3ndecKkue Mporecchl (CBI3aHHBIMA C MEXAHHMYECKHM

JABHXKXECHUEM, B3aHMOHeﬁCTBHeM TCJI, MEXaHNYCCKHMHU
KOJIEOaHUSIMHU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BE€IICCTBA, TCIIJIOBBIMHA mpouecccaMu;

AJIEKTPUYECKUM W MArHUTHBIM TOJISIMHU, B3JIEKTPUUYECKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHUSIMU W BOJHAMU;
ONTUYECKUMH SABJICHHUSIMH, KBAaHTOBBIMHM SBJICHHSIMU,
CTPOCHHEM aToOMa W aTOMHOTO S/Ipa, PaAMOAKTUBHOCTBIO);
BJIAJICHUE  OCHOBOIIOJAralolUMU  ACTPOHOMUYECKUMU
MOHSATHUSIMU, TTO3BOJISIONIUMH XapaKTepU30BaTh MPOLIECCHI,
MPOUCXOJSIIIME Ha 3Be3/aX, B 3BE3JHBIX CHCTEMaXx,
B MEXTaJIaKTHUYECKOW Cpejie; JIBIKCHHE HEOECHBIX TelI,
3BOJIIONMIO 3Be3]1 M BeceneHHoii;

I[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
u TeopusiMu (3akoH BcemupHoro Tsarotenus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
DHEPruM, 3aKOH COXPAHEHHUS HMIYJbCA, MPUHLUII
CyIIEpIIO3ULUU CHII, MIPUHLIUI PaBHONPABHOCTHU
MHEPLHAIbHBIX CHCTEM OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUsI BELIESCTBA, Ta30BBIE




3aKOHBI, TEPBBI  3aKOH  TEPMOJAMHAMHUKHU,  3aKOH
COXpaHEHUs JIEKTPUUECKOT0 3apsiaa, 3akoH Kynona, 3akon
Oma s yuactka uenu, 3akoH Owma g MOJTHOU
ANEKTPUUYECKON 1enu, 3akoH Jlkoynsa - JleHua, 3akoH
ANIEKTPOMArHUTHOM  MHAYKIMHM, 3aKOH  COXpaHEHUs
SHEPTrUuM, 3aKOH TMPSIMOJUHEHHOTO PaCIPOCTPAHEHUS
CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMJIICHHUS CBETA;
3aKOH COXPaHEHUs YIHEPTUH, 3aKOH COXPaHEHHUS UMITYJIbCa,
3aKOH COXPAaHEHHS JJICKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHUs MacCOBOr0 uwWcia, moctynarel bopa, 3akoH
PaIMOAaKTUBHOTO pacmajia); YBEPEHHOE HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEW TPH aHaln3e (PU3NYECKUX
SBJICHUH M MTPOIIECCOB;

[IP6 6. BrnameHne OCHOBHBIMH METOJAMH HAyYHOTO
MMO3HAHMSI, UCTIOH3YEMBIMHU B (PU3HUKE: TIPOBOIUTH MPSMbIC
U KOCBEHHbIE U3MEpEeHUs (PU3MUECKUX BEIUYWH, BHIOHpas
ONTUMAJILHBINA CIIOCOO M3MEPEHUS U UCTIOB3YS U3BECTHBIE
METO/IbI OIIEHKH MOTPEIIHOCTEN W3MEPEHUM, MPOBOAUTH
UCCJIEIOBAaHUE 3aBUCUMOCTEH  (U3NYECKUX BEITUYHMH
C WHCIOJNb30BAaHHEM IMPSMBIX H3MEPEHUH, OOBACHATH
MOJTy4YEHHBIE PEe3yJIbTaThl, UCTIONb3Ys (PU3MUYECKUE TEOPUH,
3aKOHBI U TIOHSTHS, ¥ JIeNIaTh BHIBObI; COOMI0ATh ITPaBIiIa
0e30MmacHOro TpyAa IMpH MPOBEIECHUU HCCIEAOBAHUN
B paMKax Yy4eOHOro OKclepuMeHTa U  y4eOHO-
HCCJIEI0BATENbCKON JIEATEIbBHOCTU C HMCIHOJIb30BAaHUEM
U(GPOBBIX U3MEPUTENBHBIX YCTPONCTB U JIaOOPATOPHOTO
o0opynoBaHusi;  CPOPMUPOBAHHOCTH  IPEJICTABICHUN
0 MeToJax TIOJy4eHHMs] Hay4HbIX aCTPOHOMHUYECKHUX
3HAHMM;

ITP6 7. CpopMHUPOBAHHOCTh YMEHMsI peliaTh pacyeTHbIE
3ala4yd  C SBHO 33JaHHOM (U3MYECKOW MOMENBIO,
UCTIONB3Ysl (PU3MUecKue 3aKOHBI U MPHUHIIUIBI; HA OCHOBE
aHaJM3a yCIIOBUS 33/1a4¥ BHIOMpATh (PU3MYECKYIO0 MOJEINb,
BBLICTSATh  (M3MYECKME  BEIUMYHMHBI W (OPMYIIBI,




EEOINVIVISE

JUIl €€ pEILIEHUs, MPOBOJUTH pacueTbl U OLCHUBATh
pEabHOCTh  TOJIyYEHHOTO  3HAYeHWss  (DPU3HYECKOM
BEJIMYMHBI; pelllaTh KaueCTBEHHBbIE 3aJayd, BbICTpauBas
JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMOYKY PpaCCyKICHUM
C OIOpON Ha W3Y4YCHHbIE 3aKOHBl, 3aKOHOMEPHOCTU
U (U3HYECKUE SIBJICHUS

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOKCKa, aHaIN3a

Y MHTEPIIpETAuN
nHpopManuu

1 uH(GOpPMaLMOHHbBIE
TEXHOJIOTUU

JUIS BBITIOJIHEHUS 3a7a4
npodeCCHOHAIBHON
JeATeNbHOCTH

JIn4HOCTHBIE PE3YyJIbTAThl JIOJDKHBI OTpa)KaTh B YaCTH
IIEHHOCTH HAyYHOT'O MTO3HAHUS:

- ¢OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH U OOIIECTBEHHON

MPAaKTUKH, OCHOBAaHHOIO  Ha  JWAJOre  KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W  YHTATEJIbCKON

KYJIbTYpBI KaK CPEJICTBAa B3aUMOJICHCTBUS MEXKTY JTIObMH
Y TIO3HAHUS MUDA;

MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKATh:
Onanenue YHHUBEPCATbHBIMU y4eOHBIMU
MO03HABATEIbHBIMH JCHCTBUSMH:

B) pabota ¢ nHdopmarmen:

- BIQJICTh HaBBIKAMHU TOJNyYeHHUs HHpoOpManuu U3
HCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSITEITLHO
OCYIIECTBJIATh  TIOUCK, AaHAJW3, CHUCTEMATU3AIMI0 M
WHTEPIpPETAIHI0 HHPOPMAIIMK PA3IHYHBIX BHIIOB U (OpM
MIPEICTABIICHHSI,

- UCIIOJIb30BATh cpencTBa UH(POPMALIMOHHBIX
U  KOMMYHHKAIIMUOHHBIX  TEXHOJOTMH B  pCIICHHH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPTraHU3AIMOHHBIX
3a/1a4 ¢ coO0IeHneM TpeOOBaHUI IPrOHOMHUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PecypcocOepekeHtsl, MPaBOBBIX
Y 9TUYECKHX HOPM, HOPM HH(POPMAITMOHHOM 6€30MacHOCTH

I[IP6 5. VYMeHue yuuTHIBaTb TpaHUIBl PUMEHEHUS
M3YYEHHBIX (DU3MUECKUX MOJeNiel: MaTepuaibHas TOYKa,
MHEepLMaJIbHas cUcTeMa OTCUeTa, UIealIbHBIN ra3; MOJeIn
CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUYCUHBIN
ANEKTPUYECKU 3apsl, siiepHast MOJIETb aTOMa, HYKJIOHHAS
MOJIe]Ib aTOMHOTO si/ipa MpH pelIeHnH (PU3NUECKUX 3ajay;
I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW TIO3UIIUU
M0 OTHOILIEHUIO K pU3nueckoi nHpopMalnu, noayyaeMon
U3 Pa3HbIX UCTOYHUKOB, YMEHHUH UCIIOJIb30BaTh LIU(POBBIE

TEXHOJIOTUU TUISt TIOKCKa, CTPYKTYypUPOBaHUS,
UHTEpIIpETallM U TPEACTaBIICHUs Y4eOHOH M Hay4yHO-
MOMYJISIPHOM uHpopmaruu; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIKM3a MoJIy4aeMoi uHpopMauu

OK 03. ITnanupoBatb
U pPeaIM30BbIBATh

JIM4HOCTHBIE PE3YJbTaTbl MOOJDKHBI OTpaXaTb B 4YaCTU
AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUA!

I[MP6 9. CdopMHupPOBAaHHOCTH COOCTBEHHOW TMO3HIINH
110 OTHOIICHUIO K (hU3UUECKO MH(OpMAIH, MOJTyIaeMOi




coOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIBCKYIO
JeATeIbHOCTD

B NpodeccuoOHATBHON
cdepe, UCTIOJIB30BATH
3HaHUA 10 MPAaBOBOMU

1 (pMHAHCOBOM
IpPaMOTHOCTH

B Pa3JIMYHBIX
’KM3HEHHBIX CUTYAIHIX

- CHocoOHOCTh OLEHUBATh CUTYAlMI0 M IMPUHAMATh
OCO3HAHHBIC pELICHUs, OPUEHTUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHBIC HOPMBI
1 LIEHHOCTH;

-OCO3HAHME JIMYHOI'O0 BKJIAJ B IIOCTPOCHHE YCTOMYHMBOTO

Oymymiero;

MertanpeaMeTHbIe pe3yIbTaThl JJOJDKHBI OTPAXKaTh:
OBnajienue YHUBEPCATHHBIMA PETyJISTUBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3aIus:

- CaMOCTOSATEIBHO  OCYIICCTBIIATH  IO3HABATEIHHYIO
NESTeNIbHOCTh,  BBISBJIATH ~ NMPOOJEMBI, CTaBUTh H

(dhopmynupoBaTh COOCTBEHHBIC 3a]]a4H B 00pa30BaTeIbHON
NESITeITEHOCTH

" )XU3HCHHBIX CUTYaAlUAX;

- CaMOCTOSITENIbHO COCTaBIIATH IJIAH PELIECHUsI MPOOJIEeMbI
C y4eTOM HMEIOLIUXCS  PECypcoB,  COOCTBEHHBIX
BO3MO’KHOCTEW U MPEANOYTCHUMH;

0) CaMOKOHTPOJIb:

WCIIOJIb30BATh MPUEMbI Pe(IIEKCUU ISl OLIEHKHU CUTYallUH,
BBIOOpA BEPHOTO PELICHMUS;

- YMEThb OLIEHHMBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATH
pElICHUS 110 UX CHIXKEHUIO

N3 pa3HbIX HCTOYHUKOB, yMeHI/Iﬁ HUCIIOJIB30BAaTh I_II/I(i)pOBLIG

TEXHOJIOTUHU JUTS IIOUCKA, CTPYKTYPUPOBAHMUS,
UHTEPHpETallud W TPEACTaBICHUS Y4YeOHOH M Hay4HO-
HONYJIAPHOMN UHpOpMaLnY; pa3BuTHE YMEHHU

KPUTUYECKOTO aHaJIHM3a MM0Jy4aeMoi HH(popMaIiu

OK 04. 3ddexruBHO
B3aMMO/ICHCTBOBATh
u paboTaTh
B KOJIJICKTHBE
Y KOMaHJIe

JIMYHOCTHBIE PE3yJbTAaThl JIOJKHBI OTpPaKaTh B YaCTH
[EHHOCTH HAYYHOT'O TIO3HAHUSL:

-OBJIaJICBAHME HAaBBIKAMU YYEOHO-HMCCIICOBATEIIBCKOM,
IIPOEKTHOM M COI[UAIBHOM JIeATEIIBHOCTH;
MertanpeaMeTHbIe Pe3yJIbTaThl JODKHBI OTPAKATh:
OBiaicHHe  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
JICUCTBUSIMU:

0) coBMeCTHas ACATEIBHOCTD:

- MOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHJIUBUIyaJIbHOU PabOTHI;

- BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHIMA

I1P6 10. OBnageHue ymeHHsMH palOoTaThb B TpyIHIe
C  BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX  PpOJICH,
IUTAHUPOBATh PabOTY IPYIIIbI, PALMOHAIBHO PACIPEAEIIAT
JeSITeIbHOCTh B HECTaHJAPTHBIX CHUTyalUsX, aJEKBaTHO
OLIEHMBATh BKJIAQJ KaXJIOT0 U3 YYAaCTHUKOB TIpYIIIBI
B pELICHUE paccCMaTpUBaeMOil MpoOIeMbl

10



C y4eToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOTO
YJIEHA KOJIJICKTUBA;

- IIPpUHUMATb neiaun COBMECTHOH JACATCIIBHOCTU,
OpraHM30BbIBATh W KOOPAMHHMPOBATH JEHUCTBHUS IO €€
JOCTHKEHMIO: COCTaBIIATh IUIAH JCUCTBUM, paclpeneisaTh
poiuM € YYEeTOM MHEHMIl YYacTHHUKOB, OOCYXKIaTb
pe3yNbTaThl COBMECTHON padOTHI;

-OOCHMUBATH KAYCCTBO CBOCTO BKJIaZld U KAXKIOTI'0 YHaCTHHUKA

KOMaHAbpl B OOHMI pe3ynbTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;
OBnanenue YHUBEpPCAIbHBIMU pEryJIATUBHBIMU
NEUCTBUSIMU:

T') MPUHSTHE ce0s U IPYTHUX JIFOJICH:
- MPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX JIIOJEH TPHU
aHaJIN3€ PE3yJIbTATOB JCITEIbHOCTH

OK 05. Ocy1iiecTBasiTh
YCTHYIO U TTMCBMEHHYIO
KOMMYHHKAITUIO HA
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu
C y4e€TOM 0COOEHHOCTEH
COLIMAJILHOTO U
KYJbTYPHOT'O KOHTEKCTa

JInyHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpakaTb B YacTH
3CTETHYECKOT0 BOCIIUTAHMS:

- ACTETUYECKOE OTHOILICHHE K MHPY, BKIIOYASl ICTETHKY
ObITa, Hay4YHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTA,
Tpyna

M OOIIECTBEHHBIX OTHOILIEHUH;

B 00JIACTH MAaTPUOTHYECKOTO BOCITUTAHUS MTPOSIBIISTH:
-IIEHHOCTHOE OTHOIIEHUE K rOCyJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIEAMIO, MaMITHUKAM,
TpaguuusM HapojoB Poccuu, noctmxenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYJIE;
MeranpeaMeTHbIE pe3yabTaThl 10JKHBI OTPAXKaTh:
OBnageHue  yHUBEpPCAJbHBIMM  KOMMYHHMKAaTUBHBIMU
JIEUCTBUSIMHU:

a) oO1IeHue:

- OCYIIECTBIISITH KOMMYHHUKAIIUU BO BCeX cepax KU3HH,

- Pa3BEpHYTO M JIOTUYHO HM3JIaraTh CBOK TOYKY 3pPEHUS
C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

I[IP6 1. CdopmupoBaHHOCTH TPEACTABICHUNH O POJIH
1 MecTe (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAy4YHOU
KapTUHE MHpa, O cucTteMooOpasyromeld poiu (HU3UKH
B Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJOTUH, O BKIAJE€ POCCUUCKUX U 3apyOEKHBIX
YYEHBIX-(QU3UKOB B  pa3BUTHE HAyKW; IOHUMaHHE
¢usznyeckoil  CymIHOCTM  HAONMIOJaeMbIX  SIBJIICHUHN
MUKpPOMHpA, MAaKpOMHpa U MEramupa; MoHUMaHHUE POJIU
ACTPOHOMHH

B NPAaKTUYECKON JESITeNTbHOCTH YeJIOBeKa W JajbHeuIieM
HAYYHO-TEXHUYECKOM pa3BUTHUH, ponu buzuku
B (opMuUpOBaHHUU Kpyrozopa # (GYHKIHOHATHHOU
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUs MPAKTUYECKUX 3a/1a4
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OK 07. CogetictBoBath | JINUHOCTHBIE pe3yJbTAaThl JOJDKHBI OTpaxarh B wact | [IP6 8. CdopMHpOBaHHOCT yYMEHHUS TPHUMEHSTH
COXpPaHEHHIO HKOJIOTUYECKOTO BOCITUTAHUS: NOJy4YeHHbIE  3HAHHWS Ui OOBSACHEHHMS  YCIIOBHM
OKpY>KaloIIen Cpepl, - chOpMUPOBAHHOCTH  JKOJIOTUYECKOH  KYJIBTYpBI, | IPOTEKaHU (PU3UYECKUX SBICHUH B TPUPOAEC W JUIS
pecypcocOepexeHunIo, MOHUMAaHHe BIIMSTHUS COLMAIbHO-9)KOHOMHYECKUX | IPUHATUS TPAKTUYECKUX PEIIeHHH B MOBCEIHEBHOM
MPUMEHSTH 3HAHUS 00 MPOIIECCOB HA COCTOSIHHWE MPHPOJHOW W COLMAIBHOM | )KU3HU IS oOecrieueHus: 6e30MacHOCTH MpH 00paIeHnH ¢
M3MEHEHHUH KJIMMAaTa, cpensl, OCO3HAHHE rJ100aJIEHOTO XapakTepa | OBITOBBIMH NMPUOOpPaMHU U TEXHUYECKUMHU YCTPOMCTBaMH,
MPUHIUTIB OEPEKITUBOTO | IKOJIOTHIECKUX MTPOOIIEM; COXpaHEHHsS  3J0pOBb W COONIONEHHWS  HOPM
MIPOU3BOJICTBA, - IJJAaHMUPOBAHHWE W  OCYIIECTBJICHHWE JICHCTBHH B | DKOJIOTHYECKOTO TOBEIEHHS B OKpYXarolleHd cpene;
3P PEeKTHBHO OKpyXKalolie cpele Ha OCHOBE 3HaHHs  IeJield | MOHMMaHue HEeOOXOMMMOCTH NPUMEHEHHUsS OCTH)KEHUH
JeiCTBOBATH YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA; Gu3MKM W TEXHOJNOTHMH Ui pPalMOHAIBHOTO
B YpE3BBIUAIHBIX aKTHBHOE HENPHATHE JEHUCTBHH, NPUHOCSIIIMX BpeHd | MPUPOIOIIOIH30BAHMS

CUTYaLHSIX OKpY>Karolllen cpene
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2. Crpykrypa u coaepxanue 0011e00pa3oBaTeJIbHON JUCUUILIMHBI

2.1 O0beM AUCHUIIMHBI M BUABI Y4eOHOH padoThI

Buj yueOHoii padoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIIMHBI 108
OcHoBHoOE coepxxaHue 88
B T.4.

TEOPETUYECKUE 3aHATUS 72
nabopaTOpPHBIE 3aHITHUS 16
IIpodeccuonaTbHO OPHEHTHPOBAHHOE COJep:KaHMe (CoAepKaHHe 20
NPHUKJIATHOTO0 MOAYJIA)

MIPAKTUYECKUE 3aHATUS 20

IIpome:xyTouHast arrecTanus (Aud¢epeHuMpoBaHHbIN 3a4eT)
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2.1. Temarnyeckuil IVIaH U COJACPKAHME TUCHUILINHBI «DH3HKa»

HaunumenoBanue
pa3jiesioB U TeM

Coaepxxanue yueOHOro MaTepuajia (0CHOBHOe U NpogecCHOHATBHO OPHEHTHPOBAHHOE)
JJa00paTOpPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIAJTHON MOAYJb (IPH HAJIMYHH)

O0nLeMm
4acoB

®opmupyemble
KOMIIETEHIUH

1

2

4

Paznen 1. ®u3uka n METOAblI HAYIYHOI'0 MMO3HAHUA

Tema 1.1 Conep:xaHue yueOHOro MaTepuaJa

Bsenenue

®wu3suka - Hayka o npupoze. HaydHbsie MeTObI TO3HAHUS OKpYKaroLero Mmupa. Pois skcnepumenTa
1 TEOPUH B MPOIECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (hnzuke. MoaenrpoBanue Gu3nIECKux
sBIeHUN W mporeccoB. Hayunele runoressl. Pusndeckue 3aKOHbI M TeOpHUH. [‘paHMIlBI
MPUMEHUMOCTH (u3nyecKkux 3akoHoB. IIpuHumn coorBercTBusa. Poip um mecro ¢usuku B
(hopMHpPOBaHUH COBPEMEHHON HAYYHON KapTUHbI MUPA, B IPAKTUYECKON JESITEIbHOCTH JIFOJIeH

OK 03
OK 05

Pasznen 2. Mexanuka

16

Tema 2.1

Conep:xanue y4eGHOro MaTepuaJjia

Kunematuka

Mexanndeckoe nBrkeHHe. OTHOCHTENBHOCTH MeXaHWYecKoro ABikeHHsd. Cucrema oTcUeTa.
Tpaexropus. Ilepememnienue, CKOpoCcTh (CpeaHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaIbHON TOYKH, MX MPOEKIMM Ha OCH CUCTEMbI KOOpJAMHAT. CloKeHHE MepeMENeHud 1
CIIOKEHUE CKOpocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTU U MEPEMEUICHUS MAaTEePUAIBHOM TOYKH OT
BpeMeHn. CBOOOIHOE TajieHUE. YCKOpEHHE CBOOOIHOTO TajeHus. KpuBonmHelHOEe ABUXKEHUE.
JIBr>keHrWe MaTepuajbHOM TOYKH MO OKPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEMHAs CKOPOCTD.
ITepuon n yacrora. LleHTpOoCTpeMHUTENBLHOE YCKOPEHUE

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckue paboOThI:

N3mepenne MrHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEX Y Iy TSIMH, TIPOIEHHBIMH TEJIOM 32 IOCJIEI0BATEeNbHbIE PABHbBIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHHH C HAYaJIbHOW CKOPOCTHIO, PAaBHOI HYIIIO.
N3yyenne nBuKeHH MapUKa B BI3KOU KHUIAKOCTH.

W3yyenne nukeHus Tena, OPOIIEHHOI0 TOPH30HTAIBHO

Tema 2.2

Conep:xxanue yueOHOro MaTepHuaJa

J[MHaMMKa

[Ipunaiun otHocutenbHOCTH ["anunes. [lepseiii 3akoH HeroToHa. MHEpLMabHBIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. IIpuHuun cynepnosunmu cui. Bropoi 3akoH HproToHa 111 MartepHalibHOM
Touku B mHepuuanabHoii cucreme orcueta (MCO). Tpetnii 3akoHn HploToHa 111 MaTepUaIbHBIX
TOYEK. 3aKOH BceMHpHOro TsiroreHus.. Cuina Tspkectu. [lepBasg kocMuueckasi ckopocTh. Bec tena.

OK 01
OK 02
OK 04
OK 05
OK 07
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Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUSI CKOJIBKEHUS U Cuja
Tpenus nokos. Koadpunument rperns. Cuiia conpoTUBICHUS IPU IBUKEHUH TEJIa B )KHUIKOCTH HITH
raze. [loctynarenpHoe M BpallateabHOE JBUKEHHE AOCOJIOTHO TBEPAOro Tejaa. MOMEHT CHIIBI
OTHOCHUTENIbHO OocH BpaieHus. [1nedo cumbl. ¥YcnoBust paBHoBecus TBepaoro Tesna B UCO

[IpakTueckue 3aHsATHS

[IpakTuyeckue pabOTHI:

Nzyuenue nBuxeHus Opycka 1o HaKJIOHHOM TUIOCKOCTH TOJ] IEWCTBUEM HECKOIBKUX CHIL.
WccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B 1€()OPMHUPOBAHHON MpPYXKUHE U
PE3MHOBOM 00paslie OT BEITMYMHBI UX Ae(popMalHu.

HccnenoBanue ycioBUM paBHOBECHSI TBEPIOTO TEJA, UMEIOLIET0 OCh BPALLIECHUS

Tema 2.3 Conep:xxaHue yueOHOIo MaTepuaJia: 4

3aKOHbBI COXPAHEHUS NMnynec MaTepuanbHOM TOYKH, CUCTEMBI MATEPUAIBHBIX TOYEK. MIMIyJIbC CHIIBI U M3MEHEHUE

B MEXaHUKE UMITyJIbca Teda. 3akoH coxpaHeHust ummyibca B MCO. PeaktuBHOe nBukenue. PaboTta cuibl.
MomHocts cuibl. KuHetnueckass sHeprusi marepualbHON Touku. Teopema 00 H3MEHEHHH
KUHETHYEeCKON »dHepruu. lloTteHumanbHas osHeprus. lloTeHuManbHast HHEPrust  ynpyro
neopmupoBaHHON mnpyxuHbl. lloTeHuManbHas sSHeprust Tena BOJU3M IMOBEPXHOCTH 3EMIIH.
[ToreHnmaneHble M HEMOTEHIUANBHBIE CHIIbL. CBA3b PA0OTHI HEMOTEHIUATIBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKOW SHEPrUU CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPruu. YIpyrue u
HEYNPYTHE CTOJKHOBEHUS
[IpakTHyeckue 3aHsATH
[IpakTnyeckue paboOThI:
N3y4enue cBsI3u CKOPOCTEH TeJ IIPU HEYIIPYTOM yape.
HccnenoBanue B3 pabOThI CUIIBI C U3BMEHEHHEM MEXaHUUYECKON SHEPIUu Tesa
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHue (CoepKaHNe NPUKJIATHOTO MOLYJIs) 4
IlpakTHyeckue 3aHATHSA
IIpaktuyeckas pabota: TexHudyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHE: CIUIOMETP,
JBUKCHHUE CHApAI0B, LIEITHbIE U PEMEHHBIE [IEpeladuy, IOJIINITHUKY, BOJIOMET, KOIIED, IIPYKUHHBIN
MIUACTOJIET, IBUKEHUE UCKYCCTBEHHBIX CIlyTHUKOB U PaKeT.
IIpakTnyeckas pabdora: Mcnonb30BaHue 3aKOHOB MEXaHUKHU JJIs1 OObSICHEHHS! IBH)KEHUST HEOECHBIX
TEN W NI PAa3BUTUSA KOCMUYECKHX MCCIENOBAaHUM, TPaHMLBI NPUMEHUMOCTH KJIACCUYECKOU
MeXaHMKH. MiMutanus HeBecoMocT!

Pasnen 3. MosekyasipHast pu3MKa H TEPMOANHAMMKA 22 OK 01
Tema 3.1 | Conepskanne yue6Horo matepuaia: 4 OK 02
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OCHOBBI
MOJIEKYJISIPHO-
KHHETHYSCKOM
TEOPUH

OCHOBHBIE TIOJIOKEHHUS  MOJEKYJSIPHO-KMHETHYECKOW Teopuu. bBpoyHOBCkoe JIBMJKEHHE.
Huddyszus. Xapakrep IBUKEHHUS U B3aUMOACHUCTBHS YaCTHII BemlecTBa. MoJIen CTpOeHUS Ta3oB,
KUJKOCTEH U TBEPIBIX TNl U 00BSICHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3THX Mojeneld. Macca u
pazMepsl Mmonekys. KomuuectBo BemiectBa. lloctosiHHas ABoragpo. TemiioBoe paBHOBecHe.
Temnepatypa u ee uzmepenue. lllkana remneparyp Llenbcus. Moaens naeanbaoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOW TEOPUHN HICATHHOT0 raza. AGCOIIOTHAS TEeMIIEpaTypa Kak
Mepa cpelHeld KMHETMYEeCKOW SHEepruM TEIUIOBOro JBMKeHHUs dactul rasza. lllkama temmepartyp
KenbBuna. VYpaBuenue MenneneeBa-Knaneiipona. 3akon JlampToHa. ['a30Bble 3aKOHBI.
W3omponieccel B Ua€anbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBAa: M30TE€pMa, U30X0pa,
n3obapa

IIpakTnueckue 3aHsATHS

[IpakTueckue paboThI:
N3mepenne Macchl BO3ayXa KiacCHOM KoMHaTe. HMccnenoBanne 3aBUCUMOCTH MEXKTY
rapaMeTpaMH COCTOSIHHSI pa3peKeHHOT0 raza

JlabopaTopHble 3aHATHA

JlabGopaTtopHas pabota 1. M3ydeHune ogHOTO M3 W30IPOIIECCOB

Tema 3.2
(OCHOBEI
TEPMOANHAMUKH

Conep:kanue y4eOHOT0 MaTepuaJia:

Tepmoaunamuueckas cucreMa. BHyTpeHHsIsl 3HEpTUs TEPMOAMHAMUYECKOM CUCTEMBI U CTIOCOOBI €€
n3MeHenus. KonuuecTBo TerioTel U pabota. BHyTpeHHSs SHEprus 0JHOATOMHOIO HIECATbLHOTO
raza. Bumel terionepenayn: TEIIONPOBOJHOCTb, KOHBEKIIMS, M3JIy4eHHE. TeIrIOoeMKOCTh Tena.
VYaenpHas TEIIOEMKOCTh BeriecTBa. KonnyecTBo TemsIOTH mpu Tervionepenade. [lepsblit 3akoH
TepMmoauHaMuKu. [IpumeHeHre nepBoro 3akoHa TEPMOJMHAMUKY K H3ompoleccaM. [ 'paduueckas
uHTepnpeTanus padoTsl raza. TernoBble MammHbl. [IpUHIMIB AEHCTBUS TEIUIOBBIX MAIIHH.
[IpeobpazoBanus >Hepruu B TEIIOBBIX MamuHax. Koadduiuent nmonesnoro aencTBus (nanee —
KIIJI) TtermmoBoit wmammubl. [ukn Kapuo wum ero KIIJ. Bropoit 3akoH TepMOJIMHAMHUKH.
HeoOpatuMocTs IpoI1eccoB B MPUPOAE. DKOJOTHUECKHE MPOOJIEMbI TeINIOIHEPT €TUKU

HpaKTI/I‘IeCKI/Ie 3aHATUA

[TpakTuyeckas pabora: M3mepenue yaenbHON TEII0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (a3oBbIe
[1EpPEXO0/1bI

Conep:xkaHue y4eOHOTro MaTepuasa:

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kunenue. Y qenpHas TeIUioTa mapooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEpATypbl KUIMEHUS OT JAaBieHUs. AOCOIIOTHAs U OTHOCUTENbHas BIAKHOCTb
Bo3ayxa. Haceimennsiit nap. TBepaoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS
cBoiictB kpucramoB. JKuakue kpuctaminsl. CoBpeMeHHble Matepuansl. IlnaBneHune u
KpUCTalu3anus. Y aenabHas Teriora miasienus. Cyonumanus. YpaBHEeHHE TEIIOBOTO OaiaHca

OK 03
OK 04
OK 05
OK 07

16




JlabopaTopHble 3aHATHSA

JlabopatopHas pabora 2. OnpeeneHue BIaKHOCTH BO3AyXa

IpodeccnonanbLHO OPHEHTHPOBAHHOE co/lepKaHue (CoTep:KaHNe MPUKJIATHOTO MO/YJIsI)

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas pabora: TexHHWYECKHE YCTPOHCTBA M TMPAKTHUYECKOE IMPHUMEHEHHE: TEPMOMETD,
O6apomerp. OnpenerieHne Macchl BO3ayxa B KOMHAT€ Ha OCHOBE M3MEpPEHUH 00beMa KOMHATHI,
JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

[IpakTnueckass pabora: TexHHyecKkHMe YCTpPOWCTBA M MPAKTHUECKOE NPUMEHEHUE: JBUTATElb
BHYTPEHHEIO0 CropaHus, OBITOBON XOJOIWIbHHMK, KOHIAMIIMOHEP, TUTPOMETP M ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUHU MOJIYUYEHHUs] COBPEMEHHBIX MAaTepHaJIOB, B TOM UHCJI€ HAHOMAaTepHaJIoB,
Y HAHOTEXHOJIOTUH

Paznen 4. DnexkTpoaMHamMuka

24

Tema 4.1
DJIEKTPOCTaTUKA

Conep:xaHue y4eGHOr0 MaTepuaJa:

OnekTpu3anusl Ten. ODJEKTpUYecKuil 3apsa. [[Ba Bupma snexrpudeckux 3apsaos. [IpoBomHukwy,
TUDJIEKTPUKU U TOJTYIPOBOJAHUKH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOro 3apsia. B3aumoneiicteue
3apsaa0B. 3akoH Kynona. Dnekrpuyeckoe nosie. HanpspkeHHOCTD iekTprudeckoro moss. [IpuHnmn
CYTNIEPIO3UINH IEKTPUUYECKUX Moiel. JINHuN HanpsKeHHOCTH eKTpuueckoro nojs. Padora cun
anekrpocrarudeckoro nojs. [lorenuuan. Pasnocts notenmnuanos. [IpoBOAHUKYN U TUDJIEKTPUKHU B
3JIEKTPOCTATUYECKOM MoJie. [[uanekTpuueckas NpoOHUIIAEMOCTh. DIEKTpoeMKOCcTh. KoHaeHcaTop.
DIEKTPOEMKOCTh IJIOCKOT0 KOHJIeHCATOpa. DHEprust 3aps>KeHHOr0 KOHJEHCaTopa

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTnueckas pabota: M3aMepeHue 31eKTpOeMKOCTH KOHIEHCATOpa

Tema 4.2
[locTOsITHHBIN

SHGKTpI/I‘IeCKI/Iﬁ TOK.

Toku B pa3IuyHBIX
cpenax

Conep:kanue y4eOHOT0 MaTepuaJia:

DNEeKTpUYecCKUuil TOK. YCIIOBHs CYILECTBOBAHUS 3JEKTPUUECKOro Toka. Mcrounuku toka. Cuia
toka. IlocrostHuelii Tok. Hampsbkenue. 3akon Oma Juid yyacTKa LeNU. ODJIEKTPUYECKOE
COIIPOTHBIIEHUE. YJeIbHOE CONpOTUBJIEHUE BewlecTBa. [locnenoBarenbHoe, MapajuleabHOE,
CMEIIaHHOE COEJUHEHHE MPOBOJHUKOB. Pabora snexkTpuueckoro Toka. 3akoH J[xoyns-JleHua.
MOIHOCTh IEKTPUYECKOrO0 TOKAa. OJEKTPOABWKYLIAs CHUJAa W BHYTPEHHEE COINPOTHUBIIEHUE
UCTOYHMKA Toka. 3akoH Oma Juid mojJHOW (3aMKHYTOH) siekTpuueckoil menu. Koporkoe
3aMbIKaHHE.

ONEeKTpOHHAas NPOBOAMMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIIEHHS] METAUIOB OT
Temneparypbl. CBEpXMpPOBOIUMOCTb. DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
nyuykoB. [lomynpoBoguuku. CoOcTBEHHass M IpUMECHas MPOBOJMMOCTH IOJYNPOBOJAHUKOB.
CpoiictBa p-n-nepexona. IlonynpoBoJHUKOBBIE MPHOOPHL. DIEKTPUYECKUHA TOK B pacTBOpax M
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paciuaBax 3J1€KTPOJIUTOB. DJIEKTPOIUTUYECKAs AUCCOLUALMS. DIEKTPOIN3. DICKTPUUECKUN TOK B
razax. CaMOoCTOSITENIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [Inazma

JlabopaTopHble 3aHATHA

JlabopatopHast pabora 3. M3ydeHne CMEImanHOro COSIMHEHUST PE3UCTOPOB.
JlabopartopHast pabota 4. M3amepeHne IeKTPOIBIKYIIEH CHIIBI HCTOYHHKA TOKA U €T0
BHYTPEHHEr0 COIIPOTHUBIICHUS

Tema 4.3
MarauTHOE II0JIC.
DNeKTpOMarHuTHas
WHTYKITUS

Conep:xaHue yueOHOro MaTepuaJa

[TocrossHHBIE MarHuThHl. B3auMoneicTBUE NOCTOSHHBIX MarHuToB. MarnutHoe mnosne. Bektop
MarHuTHOM MHAyKIuH. [IpuHnun cynepnosunuu. Jlunnn marautHON uHAYKUMU. KaprrHa nuauit
MarHUTHOW WHAYKIIMH TIOJS TOCTOSHHBIX MarHUTOB. MarHuTHOE TOJIe MPOBOJHUKA C TOKOM.
Kaptuna nuaMI 10JIST AJIMHHOTO MPSMOT0 TMPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA,
KaTymku ¢ TokoM. OneIT Opcreaa. BzaumopaeicTBre npoBoJHUKOB ¢ TokoM. Cuia Amrepa, ee
Moaynb u HampaieHue. Cwia JlopeHna, ee MOaysib W HampaBlieHHe. J[BIDKEHHE 3apsKEHHOM
YaCTHUIBl B OJTHOPOJTHOM MarHUTHOM mone. Pabota cwibl Jlopenna. SIBneHue 31eKTpOMarHUTHON
uHaykiuu. [lotok BekTopa mMarHuTHOW MHAYKIMU. DJC MHAYKUMUHA. 3aKOH AJIEKTPOMArHUTHOU
uaaykiuu @apanes. BuxpeBoe 3JIEKTpUYECKOE IMOJe. DJIEKTPOJABIKYINAsS Ccuia HHAYKIUUA B
MPOBOJIHUKE, IBIKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM moje. [IpaBuno JleHua.
NupyktuBHOCTh. SABieHne camouHaykiuu. J/IC caMOMHAYKIMU. DHEPrusi MarHUTHOTO MOJIA
KaTYyIIKHA C TOKOM. DJIEKTPOMarHUTHOE 10JIE

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTBIZ I/I3yquI/Ie MAruvMTHOTIO IIOJIAA KaTYIOIKKU C TOKOM. I/ICCJ'ICI[OBaHI/Ie ﬂeﬁCTBHH
ITIOCTOAHHOI'O MAariHiTa Ha paMKy € TOKOM

JlabopaTopHble 3aHSITHS

JlabopatopHas pabdota 5. M3yueHue siBJI€HHsI SIEKTPOMArHUTHOM WHIYKIIMH

IIpodeccnoHaTbHO OPHEHTHPOBAHHOE Colep:KaHue (Coep:KaHue MPHKJIATHOTO MOTYJIs)

IlpakTHYecKkue 3aHATHSA

IIpakTuyeckas pabGorta: TexHHYECKHE YCTPOICTBa M MPAKTUYECKOE NMPUMEHEHHUE: 3JIEKTPOCKOII,
JJIEKTPOMETP, KOHJEHCATOp, KOMUPOBAIBHBIA ammapar, CTPYWHBIM MpHUHTEp, amIepMerp,
BOJIBTMETP, PEOCTAT, ICTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHble PUOOPHI, AIEKTPOOCBETUTENbHBIE
npuOOpBI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
MOJYNIPOBOJAHUKOBBIA  JMOJA,  TajdbBaHMKA, IOCTOSIHHbIE  MAarHMTBI,  3JIEKTPOMAarHuTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHILL, MHIAYKIIMOHHAS TE€Yb.

IIpakTuyeckas paborta: Mepsl 371eKTpo0€30NacHOCTH, MEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE
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| amekTponprBOpPOB, KOPOTKOE 3aMBIKAHHE

Pasgea 5. KoJsie0anus 1 BOJIHBI

22

Tema 5.1
MexaHndecKrue u
AJIIEKTPOMAarHUTHBIC
KoJIeOaHUsI

Conep:xaHue yueOHOro MaTepuaJa

KonebatenbHas cucrema. CBoOoiHbIE KosleOanus. ['apmonuueckue konedanus. Ilepuon, yacrora,
ammuTyaa U (aza xoneOanwii. [IpyKUHHBIH MasSTHUK. MaTeMaTn4ecKuii MasTHUK. YpaBHEHUE
rapMOHMYECKHX KoseOanuid. KuHemaTnueckoe W IHHAMUYECKOE OIHMCaHUE KOJIeOATEIBHOTO
nBukeHus. [lpeBpallleHue 5SHEPrUM MpPU TapMOHMUYECKUX KojieOaHusX. CBsI3b aMIUIUTYIbI
KojeOaHUN MCXOJHOM BETUYMHBI C aMIUIUTYJOW KoieOaHUil ee CKOpOCTH M YCKOpPEHHUS.
Konebarenbublii KOHTYP. CBoOoiHbIE 3JEKTPOMArHUTHBIE KoJeOaHus
B U/I€aJIbHOM KO0JIE0aTEeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUUECKUMHU U 3JIEKTPOMarHUTHBIMU
koneGanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPIrUU B HACAIBHOM KoJieOaTeIbHOM
KOHType. BbIHyXk7eHHble MexaHuueckue KkoneOaHus. Pe3onanc. Pe3zonancHas kpuBasi.
BoinykJieHHBIE  AJeKTpOMarHuTHele  KojeOanus. IlepemenHblii  Tok. CHHycoMJaNbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUECHUE CUIIbI
Toka U HampspkeHus. Tpanchopmatop. [IpousBonacTBo, nepenaya v NOTpedIECHUE AIEKTPUUECKON
SHEPruU. OKOJIOTUYECKHUE PHUCKH TPU MPOU3BOJCTBE HSJIEKTpUYECKOW »sHepruu. KymibpTypa
HCIIOJIb30BAHUS WIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HH

[IpakTnueckue 3aHsATUS

[IpakTrueckue paboTHI:

HccnenoBanue 3aBUCHMOCTH MIEPHO/Ia MAJIBIX KOJICOAHUH Tpy3a Ha HUTH OT JIJTMHBI HUTH U MacChI
rpy3a. MccienmoBaHue TIEpEeMEHHOTO TOKa B I W3  IOCIENOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOopa, KaTYIIKA
U pe3ucTopa

Tema 5.2
MexaHU4ecKue 1
PJIEKTPOMAarHUTHBIE
BOJIHBI

Conep:xanue y4e0HOro MaTepuaJia

MexaHuueckue BOJIHBI, yCiI0BUs paciipocTpanenus. [lepuoa. CkopocTh pacripocTpaHeHUs U JJIMHA
BouIHBL. [lonepeunsie u npoaosibHbIe BOIHBL. MHTephepeHuus 1 1udpakins MEXaHH4eCKUX BOJIH.
3Byk. CxopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DieKTpOMarHUTHbIE BOJIHBI.
VYcnoBust M3MydeHUsl 3JIEKTPOMArHUTHBIX BOJH. B3ammuas opuenranus BektopoB E, B u v B
JJIEKTPOMAarHUTHOM BOJHE B BakyyMme. (CBOMCTBa JJEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejaoMiIeHue, nospusanys, audpaxnus, narteppepeHius. CKopocTh 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana 37€KTPOMarHUTHBIX BOJIH. IIpHMeHeHHEe 3/eKTPOMarHUTHBIX BOJH B TEXHHUKE U OBITY.
[IpyHUMOBI paguocBs3W M TeneBUACHMA. Paguonokanus. ONEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY’Karolllel cpeibl
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Tema 5.3
OnTuka

[IpsimonuHeiHOE paclpoCTpaHEHUE CBETa B OJHOpPOJIHOM cpene. Jlyu cBera. OTpaxeHue cBera.
3akoHbl oTpaxkeHHs cBeta. [locTpoenne n3oOpaxkeHuit B iockoM 3epkaine. [Ipenomienue cera.
3aKoHbl IpPEIOMJICHUS cBeTa. AOCONIOTHBIA IOKa3aTenb mpenomiieHus. lloiaHoe BHyTpeHHee
otpaxxenue. [IpenenbHbIA yroa MOJIHOTO BHYTPEHHEro oTpaxkenus. [ucnepcust cBera. ClIOXKHBIM
cocraB Oenoro ceera. L[Ber. CoOuparomue u paccenBaroniue auH3bl. ToHkas ymH3a. DokycHOe
paccTosiHHe W ONTHYECKas CHjia TOHKOW JuH3BL llocTpoeHne m3o0pakeHHid B COOMpAIOMINX U
paccenBaronmux JuH3ax. PopMyna TOHKOM JWH3BL. YBEIWYEHUE, JaBaemoe JHH30U. [Ipenmenbi
MPUMEHUMOCTH reomerpudeckor ontuku. WHTtepdepennus cera. KorepeHTHbIE HCTOYHMKH.
VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEP(QEPEHIMOHHON KapTHHE OT JBYX
cUH(a3HbIX KOTEPEHTHbIX UCTOUYHUKOB. Judpakuus csera. [{udpakiuonHas pemierka. Y ciIoBHUe
HaOMIOJIEHUs] TJIABHBIX ~MAaKCUMYMOB IpH MaJeHMM MOHOXPOMAaTHYECKOro CBETa Ha
JdpakuroHHyo peuieTky. [lonsgpuzamnus ceeta

[IpakTnueckue 3aHsATHS

[TpakTrueckas padora: Habnronenne nucnepcuu cBeTa

JlabopaTopHble 3aHATHSA

JlaGopaTopHas pabota 6. Mi3mepeHune moka3aTess MpeIoMIICHHsI CTeKJIa
JlabopatopHas padora 7. MccnenoBanue cBOMCTB M300pakKeHUH B JIMH3aX

IIpodeccnoHabHO OPUEHTHPOBAHHOE COlepKaHMe (COoepKaHue MPUKJIATHOTO MOTYJISA)

IIpakTHYecKue 3aHATHS

[IpakTnueckas paborta: TexHuyeckue yCTpOHCTBA M IMpaKTUUYECKOe IMpHUMEHEHue: ceiicmorpad
ANIEKTPUYECKHI 3BOHOK, I'€HEpaToOp MEPEMEHHOI0 TOKA, JUHHUM JIEKTporepeayd, My3bIKalbHbIE
WHCTPYMEHTBI, YIbTPa3BYKOBasl TMAarHOCTHKA B TEXHUKE U MEIUIUHE, pajap, paAuONpPUEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBU-neus, ouky, nyna, ortoanmapar, NpOEKIMOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOIl, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PeIlIeTKa, TOISPOU]], TEIECKOIIL.
[Ipaktnueckas pabora: Bumel uzmydenwii. Buabl cnextpoB. CrnexTpbl ucnyckanus. CHEKTpbI
nornomeHus. CrnektpanpHbli aHanu3. CHeKTpanbHble KJIacChl 3Be3l. YIbTpaHOIETOBOE
n3nyuenue. Undpakpacnoe uznyuenue. PentrenoBckue syun. VMx mpuponaa u coiictBa. Illkana
AIIEKTPOMATrHUTHBIX M3ITyYeHHH

Pasnen 6. OcHOBBI CIeIMAJILHOM TEOPHH OTHOCHTEIBHOCTH

Tema 6.1
OcHOBBI TEOpUH
OTHOCUTEJIBHOCTH

Conep:xxanue yueOHOro MaTepHuaJa

FpaHI/IL{LI MPUMCEHUMOCTU KJIaCCUUECKOM MEXaHMKH. HOCTy.]'IaTLI CIIeLMaJIbHOM TCOpHUHU
OTHOCUTCIIBHOCTH: HHBApUAHTHOCTL MOAYJA  CKOPOCTH CBECTa B  BAKYyMC, NIPHUHIMUII
OTHOCHTEIbHOCTU OiHIITeHiHa. OTHOCHTEILHOCTh OIHOBPCMCHHOCTH. 3aMe,Z[J'ICHI/IC BpEMCHHU U
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COKpallleHHe JUIMHBL. DHEPrusi U UMITYJIbC CBOOOAHOM yacTuipl. CBsi3b MacChl C dHEprueil u
HUMITYJIbCOM CBOOOIHOM YaCTULBI. DHEPTHsI TOKOSI CBOOOHON YaCTHIIBI

Paszpnen 7. KBanToBasi pusuka

14

Tema 7.1
JJIEMEHTBHI
KBAHTOBOI OIITUKHA

Conep:xanue yueOHOro MaTepuaJa

®oronsl. Dopmyna [Tnanka cBs3u sHepruu (GOTOHA C €ro YaCTOTOW. DHEPTUs U UMITYJIbC (POTOHA.
OtkpbiTue u uccinengoanue ¢goroapdexra. Onbitel A.I. CroneroBa. 3akoHbl (oTodddekra.
VYpasuenue DitHmreitHa s pororddexra. "Kpacnas rpanuna” goroaddekra. laBnenue crera.
Omnsitel I1.H. JleOeneBa. XuMuyeckoe JeiicTBUE cBETa

Tema 7.2
Crpoenue atoma

Conep:xaHue y4eOHOro MaTepuaJia

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo uccnenopanuto ctpoenus aroma. [InmanerapHas
Mozenb aroMma. Iloctynatel bopa. M3nyuenue u morsoieHre GpOTOHOB IpU MEpexojie aToMa ¢
OJIHOTO YPOBHS dHEPIUM Ha Apyroi. Buasl ciektpoB. CIieKTp ypOBHEN 3HEPTUN aTOMa BOJIOPOAA.
Bomnogsie cBoticTBa yacTtuil. Bomusr ae bpoitnst. KopnyckynsapHo-BonHoBOM ayanusM. Judpaxius
JNEKTPOHOB B KpucTauiax. CIIOHTaHHOE W BBIHYXKJCHHOE H3JIy4Y€HHUE. YCTPOMCTBO M MPUHIUI
paboTHI Ma3epa

[IpakTruueckue 3aHATHS

[IpakTnueckas pabora: HabmroneHue muHeiiuaToro cekTpa

Tema 7.3
ATOMHOE SO

Conep:kaHue y4eOHOro MmaTepuaja

Metoapl HaOMIOAECHUS M PErHCTpAlK DJIEMEHTApHBIX dYacTull. OTKpBITHE PaJIMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo ompeseneHuio coctaBa paauoakTUBHOTO u3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3iydyeHus. BiusHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelTpoHa. Hyknonnas monens sifpa ['eitzen6epra-lBanenko. 3apsiy sapa. MaccoBoe 4rcio sapa.
W3otonbl. Anbda-pacnan. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-uznyuenue. 3akoH
PaZMO0aKTUBHOTO pacmnaia. DHEprus CBs3U HYKJIOHOB B sipe. Snepubie cuibl. Jledekt maccsl sapa.
Snepusie peakuuu. Jlenenue u cuHTe3 saep. SApepHblid peakTop. TepmosiaepHBIA CHHTE3.
[TpoGieMbl U IEPCTIIEKTUBBI AAEPHOM IHEPTETUKH. DKOIOTUYECKUE aCTIEKTHI SIIEPHON SHEPTETHKH.
DOneMeHTapHble yacTtulibl. OTKphITHE O3UTPOHA. PyHIaMEHTaIbHbIE B3aUMOACHCTBUS

HpaKTI/IquKI/Ie 3aHATUA

[TpakTuyeckas padora: MccienoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim)

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJePKaHUeE (COIePKAHNE PUKJIATHOTO MOLYJIs)

HpaKTI/I‘-IeCKI/Ie 3aHATUA
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[IpakTtuyeckas pabora:

1. lenoBas urpa: IloHsTus, cBsi3aHHBIE C W3YYEHMEM METOAOB HAYYHOI'O ITO3HAHUS: SIBJICHUE,
HAy4YHBIH (aKT, TUNOTE3a, (U3MUECKasi BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

2. IIpakTrueckas padoTa: TexHuueckre yCTporucTBa M MPAKTHYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
¢doronaTunK, CONHEYHAs Oarapes, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBI KOMIBIOTED,
J03UMETP, KaMepa BuiibcoHa, siiepHbIil peakTop, aToMHasi 6oM0a

Pasnen 8. DyieMeHTHI ACTPOHOMMH U ACTPOPU3MKHU

Tema 8.1
DI1EeMEHTEI
ACTPOHOMUU U
acTpopHU3UKU

Conep:xaHue yueOHOro MaTepuaJa

Bun 3Besnnoro neba. Co3Be3ausi, ApKUe 3BE3[Ibl, TUIAHETHI, UX BUAMMOE JBMKeHHE. CoHeUHas
cucrema. [lnanerer 3emMHoi rpynnbl. [lmanersi-rurantel. Manbie Tena COTHEYHOM CHUCTEMBI.
Connre, porocdepa u armochepa. ConHeunas akTuBHOCTh. MicTounnk sHeprun CoJHIIA U 3BE3]1.
3Be3/bl, WX OCHOBHBIE XapaKTEPUCTHUKU: Macca, CBETUMOCThb, pPaJAMYC, TEeMIeparypa, HuX
B3aMMOCBS35. 3Be31bl INIAaBHOM MOCIENOBATEILHOCTH. 3aBHCUMOCTE ''Macca - CBETUMOCTH' IS
3B€3]] [MIaBHOM MOCIeI0BAaTeIbHOCTH. BHyTpeHHee cTpoeHune 3B8e311. COBpEMEHHBIE MPEACTABICHUS
0 MPOUCXOXKACHUHU U 3BoytounKr COJHIIA ¥ 3BE3/. JTambl )KU3HU 3Be31. Miteunbiii [IyTh - Hama
lNanaktuka. CnimpanbHas cTpykTypa ['anakTuku, pacnpeneneHue 38e3/, raza u noiid. [lonoxenue
n aswxenue Comnamna B [Namaktuke. Ilnockas m cdepuueckas moacuctembl [amaktuku. Turbr
rajakTuk. PanguoranakTuku v kBazapbl. UepHble bIpHI B sipax rajakTuk. Beenennas. Pacimpenne
Bcenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus bosbmoro B3psiBa. Mojens «ropsiueit
Bcenennoii». MacmTabHas cTtpykTypa BceenenHoil. Meraranaktuka. HepemieHnble mpoOieMbl
aCTPOHOMHUH

JlaGopaTopHble 3aHATHS

JlabopatopHas padora 8. HabGnroaeHrs HEBOOPYKEHHBIM IJ1a30M € UCTOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH JIJIsl ONIPEICIICHUS MTOJI0KEHNS HeOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be3ust CeBEpPHOro Modyliapus U SPKUE 3BE3/Ibl
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Bcero

108

22




3. YciaoBus peaju3anuu NPOrpamMmmal o0meodpasoBaTebHOM
AUCHUTITHHBI

3.1 TpeGoBanuss K MHHHMAJIBHOMY MAaTEPHAJbHO-TEXHHUYECKOMY
o0ecneyeHHuIo

Peanuzanus nporpaMmbl JUCUUILIMHBI TpeOyeT HAIMYUS y4eOHOro KabuHeTa
(du3nku.

B kabunere ¢u3uku JODKHO OBITh HEOOXoauMoe JabopaTopHOE
o0opyJoBaHMe [JIs1 BBINOJIHEHUS YKa3aHHbIX B IMporpamMme Mo (Qu3MKe
7a00paTOPHBIX M NPAKTUYECKUX PabOT M JAEMOHCTPALMOHHOE O0OpYJA0BaHHUE.
JlemoHcTpanmonHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUH C MPUHIUIIOM
MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIeYMBaeT IMOCTAHOBKY MNEPEUHUCICHHBIX B
nporpaMMme Mo (pu3MKe KIHYEBBIX JEMOHCTPALUNA JIJISl MCCIEI0BAHUS M3ydaeMblX
ABJIGHUA M TIPOLIECCOB, SMIUPUYECKUX M (YHIAAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX npuMeHeHui. JlabopaTopHoe o000pynoBaHuE il YYEHUYECKUX
IOpakTUYECKUX paboT QopMHUpyeTCsl B BHJIE€ TEMaTHUYECKUX KOMIUIEKTOB H
obOecnieynBaeTcss B pacu€Te OJHOrO KOMIUIEKTa Ha JABYX OOydYaroIHXcs.
Temarnueckue KOMIUIEKTHI JaOOpPaTOpPHOrO OOOPYAOBaHUS JIOJKHBI  OBIThH
IOCTPOEHBI HAa KOMITJIEKCHOM HCITI0JIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX TPHOOPOB,
a TaKke KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX J1a00paTOpuil.

O6opynoBaHue yuyeOHOTro KabMHETa:

- I0CAJI0YHBIE MECTA 0 KOJIMYECTBY 00YyUaIOIINUXCS;

- pabouee MECTO MPEno1aBaTes;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOUH;

- KOMIUIEKT 3JI€KTPOHHBIX BUAEOMATEPUAJIOB;

- 3aJIaHUs AJIs IPOBEPOUYHBIX padoT;

- Ipo(heCcCHOHATTEHO OPUEHTUPOBAHHBIC 3a/1aHNUS;

- MaTepuaiibl JudPepeHIUPOBAHHOIO 3a4ETa.

TexHuueckue cpeacTBa oOy4eHHUS:

- INEpPCOHAJBHBI  KOMIBIOTEP €  JULEH3UOHHBIM  I[POTPaMMHBIM

oOecIieueHUEM;
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- IPOEKTOP C IKPAHOM.

- 3anbl (OMONMOTEKa, YWUTAJIbHBIM 3all C BBIXOJAOM B HH(DOPMAIMOHHO-

TEJIEKOMMYHHUKALIMOHHYIO ceTh HTEpHET).

[IpumepHblii  mEpeuyeHb  JEMOHCTPALIMOHHOTO M JIabOpaTOpHOIo

000py10BaHMUS:

l.

2
3
4.
5
6

Hudposas nadbopaTopust o Gu3nKe I MpenoaaBaTess;
Hudposas nadopatopus mo Gusnke 151 00ydaromerocs;
Bechl TexHrueckre ¢ pa3HOBECaMU;

KommutekT muist 1abopaTopHOTO MPAaKTUKyMa IO ONITHKE;
Komrmutekt muist 1abopaTopHOTo MpakTUKyMa M0 MEXaHHKE,

Kommnekt asist 1abopaTopHOro NpakTHUKyMa 1o MOJIeKyJIapHO# husuke

U TCPMOJINHAMUKCE

7. Kommiexkt mms 1abopaTopHOTO MpaKTUKyMa IO JJIEKTPUYECTBY (C
reHEPaTOpPOM);

8. Kommnekr ams u3ydeHus: BO30OHOBJISIEMBIX HCTOYHUKOB HHEPTUU
(comHe4HOM, BETPOBOM HJHEPruM, OMO-, MEXAHMUYECKOW U TEPMODIEKTPUUYECKOMN
SHEPreTUKN);

9. AmMmepMmeTp 1a00paTOPHBIi;

10. BoasT™meTp 1ab0paTOpHBIIA;

11. KonopumeTp ¢ HAOOPOM KaJOPUMETPUUCCKUX TET,

12.  Tepmomerp 1abopaTOpHBIN;

13.  KoMmiekT mjisi Uu3y4yeHUs OCHOB MEXaHHUKH, I[THEBMAaTUKU U
BO300HOBJISIEMBIX HICTOYHUKOB DHEPTHUU;

14.  bapomerp-anepoun;

15. bnok nuTaHus peryaupyemblii;

16. Beb-kamepa Ha MOABMYXHOM IITATHBE;

17. Bwuaeokamepa st pabOThI C ONTHYECKUMH MPUOOPAMU;

18.  T'eneparop 3ByKOBOI1;

19. T'urpometp (mcUXpoMeTp);

20. I'py3 HaGopHBIii;
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
SABJICHUSAM;
46.
47.
48.
49.

JIlnHaMOMeTp EMOHCTPALMOHHBIN;

KomrekT nocyapl 1€EMOHCTPAMOHHOM C MTPUHALIIC)KHOCTSIMU;
ManomeTp KUIKOCTHON JEMOHCTPALMOHHBIN;

MeTp AEMOHCTPALIMOHHBIM;

Mukpockon JEMOHCTPALIMOHHBIM;

Hacoc BakyymubIil KoMoBcKoOrO;

CTOJIMK TTOABEMHBIM;

[IITaThB TEMOHCTPAITMOHHBIN (PU3UUECKUIA;

DIIEKTPOIINTKA;

Habop neMoHCTpaIiMOHHBINA 110 MEXaHUUYECKUM SIBJIICHUSIM;
Habop nemMoHCTpalioHHBIN 110 JUHAMUKE BPAlIaTEILHOTO JBUKCHUS;
Habop nemMoHCTpaIimoHHBIN 110 MEXaHUYECKUM KOJIeOaHUSsIM;
Habop neMoHCTpaiOHHBIM BOJHOBBIX SIBJICHUI;

Benepko Apxumena;

MasaTauk MakcBenia;

Habop Ten paBHOTO 00BEMA;

Habop Ten paBHOM Macch,

[TpubGop mis feMoHCTparuu aTMOC(HEPHOTO TaBICHUS;
[Ipu3ma, HaKJIIOHSAOIIASICA C OTBECOM;

Ppryar neMoHCTpallMOHHBIN;

Cocyasl coobmaroniuecs;

CrakaH OTJIIMBHOU IEMOHCTPAIMOHHBIM;

Tpy6ka HeroToHa;

[Tap ITackans;

HaGop memoHCTpanmoHHBIA IO MOJEKYJISIPHONW (PU3UKE W TEIIOBBIM

HaGop neMoHCTpaliMOHHBIH 110 Ta30BBIM 3aKOHAM;
Ha6op xanummnsipos;
TpyOka 1t IeMOHCTpaMK KOHBEKIIUH B KUKOCTH;

[{uHAPBI CBUHILIOBBIE CO CTPYTOM;
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50.
51.
52.
53.
54.
55.

[Tap ¢ konbLIOM;
BbICOKOBOIBTHBIN HCTOYHHUK;
I'enepatop Ban-ne-I"paada;
Jo3zumerp;

KaMepTOHBI Ha PE30HAHCHBIX SAIMUKAX;

KommiexT npruGopoB u NpuUHAIIEHKHOCTEHN JIJIsl IEMOHCTPAIIMKU CBONCTB

QJICKTPOMArHUTHBIX BOJIH;

56. KomruiekT mpuOOpoB sl M3YyYCHHUS NPUHIUMIIOB paauoripueMa u
paauonepenayu;

57.  KOMIUIEKT NpOBOJIOB;

58.  Maraut nyrooOpa3Hblii;

59.  Maraut noyjiocoBoil J€EMOHCTPAIIMOHHBIN;

60. MammuHa s5ekTpodopHas;

61. MasTHHK 2JIEKTPOCTATHUECKU;

62. Habop 1o u3y4eHnu0 MarHUTHOTO TOJISI 3eMJIH;

63. HaGop neMOHCTpallMOHHBIHI 110 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;

64. HaGop neMoHCTpalMOHHBIN MO MOJTYNPOBOIHUKAM;

65. HalGop neMoHCTpaIlMOHHBIN 1O MTOCTOSHHOMY TOKY;

67. HabGop neMOHCTpaIMOHHBIN O JIEKTPOINHAMUKE;

68. HalGop s AeMOHCTpaIMi MarHUTHBIX MOJIEH;

69. Habop s 1eMOHCTpAITUH JIEKTPUICCKHUX MOJIEH;

70.  Tpancdhopmarop yueOHBIN;

71.  Ilamouka CTEKJISHHas;

72. Ilamouyka >00HHTOBAS;

73.  Ilpubop Jlena;

74.  Crpenkud MarHUTHbBIC Ha IITATUBAX;

75.  CynaTaH 3J€KTPOCTaTUYECKHUI;

76.  llITaTuBBI N30AUPYIOLIHKE;

77.  DneKTpoMarHuT pa3OOpHBIN;

78.  Habop neMOHCTpalMOHHBIN IO T€OMETPUUYECKOUN ONTUKE;
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79.  Habop neMOHCTpalMOHHBIN 1O BOJIHOBOM OITHUKE;

80.  CrnekTpockor ABYXTpYOHBI;

81. Habop cnekTpaibHbIX TPyOOK C HCTOYHHUKOM IUTAHUS;

82.  VYcranoBka 1jis uzyueHus gorosrddekra;

83. HabGop aemoHCTpaIimoHHbIN no noctosiHHou [1nanka;

84.  KoMmaeKT HariIssAHBIX ITOCOOMH I IIOCTOSHHOT'O UCIIOJIB30BaHMS;

86.  KoMIuieKT 1eMOHCTPAllMOHHBIX YU€OHBIX TaOJIHII.

[IpumepHbIli  TIlepeYeHb  JIEMOHCTPAIIMOHHOTO W Ja0OpaTOpHOTO
000py1I0BaHUSI HOCUT PEKOMEH/IATEIIbHBIN XapaKTep.

[Ipu nHamuuum HEOOXOaUMOTro OOOpPYHOBaHUS 3aHATHS 1O (PU3NKE B
HEKOTOPBIX CJIy4asix MOTYT MPOBOJAUTHCSA B HUMEKIIHMXCSI B 00pa3oBaTeIbHOMN
OpraHU3aIii MacTePCKUX UM JIabopaTopuUsiX.

3.2 UndopmannoHHoe obecnevyeHne o0yueHust

Jlns  peanmuzand  TporpaMMbl  JUCHUIUIMHBI ~ OMOJMOTEUHBIH  (OHT
o0Opa3oBaTeIbHOM OpraHu3aldy JOHKEH UMETh IeYaTHBIE W/WIHM DIIEKTPOHHBIE
y4eOHUKH M pa3pabOTaHHbIE B KOMIUIEKTE C HHUMH YyudeOHbIe TocoOust (mpu
HAJIMYWKU), OMYIIEHHbIE K HCIOJIb30BAaHUIO TPHU peaju3aiu 00pa3oBaTeNbHbIX
IpPOrpaMM CpPEIHEro MpoQPEeCcCHOHAILHOTO 00pa30BaHMs, pealu3yeMbIX Ha 0ase
OCHOBHOTO 00111eT0 00pa3oBaHus

[Ipn peanmzauuu mNporpaMMbl JUCHUILUIMHBL BO3MOKHO HCIIOJIb30BaHUE
ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIIOIB30BAHUIO MPHU
peanu3aiuu o0pa3oBaTEIbHBIX MIPOTPAMM CPEIHETO 00IIEeT0 00pa3oBaHuUs
4. KoHTposb M OLEHKa Ppe3yJbTATOB OCBOeHHSI 001e00pa3oBaTelbHOI
AUCUMILTHHBI

KoHTpoib M oOLEeHKa pe3ynbTaTOB OCBOCHUS 00IIe00pa3oBaTEIbHON
JUCUUIUIMHBI ~ pPacKphIBAIOTCS  4Y€pe3  JUCLUUIUIMHAPHBIE  PEe3yJIbTaThl,
HaIpaBJIeHHbIC HA (OPMHUPOBAHUE OOIIUX U MPO(ECCHOHATBLHBIX KOMITETCHITUN

0 pa3JeyaM U TEMaM COJIepkKaHus y4eOHOTO MaTepurarna.

Kon m HamMeHOBaHHe Pazngen/Tema Tul OIeHOYHbIX
(hopMuUpyeMBIX KOMIIETEHIH I MEpOnpUATHH
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OK 0l.
peleHns
npodeccnoHabHOM
ACATCIIbHOCTHU MMPUMCHUTCIILHO
K pa3JIMYHbBIM KOHTCKCTaM

CIIOCOOBI
3aja4

BeiOupars

Pazmen 2.
Pasnen 3.
Pazpnen 4.
Pazgen 5.
Pasnen 6.
Pazgen 7.
Pasnen 8.

Temmr 2.1., 2.2., 2.3.
Tewmsr 3.1., 3.2., 3.3.
Temrr 4.1.,4.2.,4.3.
Tewmsr 5.1.,5.2.,5.3.

Tema 6.1.
Temsr 7.1, 7.2, 7.3.
Tema 8.1

OK 02. Hcnons3oBats
COBPEMEHHBIE CpPEICTBA MOWCKA,
aHaJIM3a W WHTEPIpETAINH
nHpOpMaINH, U
WH()OPMAIIMOHHBIE  TEXHOJIOTHH
TUTS BBITIOJTHEHUS 3amad
npo¢eCCUOHAIBHON
JEeSTEINbHOCTH

Pazmen 2.
Pasnen 3.
Pazgnen 4.
Pazgen 5.
Paznen 6.
Pazgen 7.
Pasnen 8.

Temmr 2.1.,2.2., 2.3.
Tewmsr 3.1., 3.2., 3.3.
Temrpr 4.1.,4.2.,4.3.
Temnr 5.1.,5.2.,5.3.

Tema 6.1.
Temsr 7.1, 7.2, 7.3.
Tema 8.1

OK 03. [1nanupoBaTh
U pPEaM30BBIBATH COOCTBEHHOE
npo¢eCCHOHAIEHOE "
JMYHOCTHOE pa3BUTHE,
MPEIPUHIMATEITHCKYIO
JeSITeTbHOCTD

B IpodeccuoHaTbHOI
WCTIOJIBH30BATh
MpaBOBOM 51
IrPaMOTHOCTH

B Pa3IMYHBIX
CUTYalUsIX

chepe,
3HaHUS o
¢buHaHCOBOM

KHNU3HCHHBIX

Pazpen 1.
Pasnen 3.
Paznen 4.
Paznen 8.

Tema 1.1.

Tewmrr 3.1., 3.2., 3.3.
Tems1 4.1.,4.2.,4.3.

Tema 8.1

OK 04. D¢ dexTuBHO
B3aMMOJICHCTBOBAaTh W paboTaTh
B KOJIJICKTHBE U KOMaHJIC

Pazgen 2.
Paznen 3.
Paznen 4.
Pazgen 5.

Temsr 2.1.,2.2., 2.3.
Tewmsr 3.1.,3.2., 3.3.

Temrpr 4.1.,4.2.,4.3

Temsr 5.1.,5.2.,5.3.

Pa3zgen 6 Tema 6.1.

Pazgen 7.

Temsr 7.1,7.2,7,3

OK 05. OcyiiecTBiasiTb YCTHYIO
Y MUCBbMEHHYI0 KOMMYHHKAIUIO
Ha  TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoi Oeneparnuu c
y4eToM 0COOEHHOCTEMH
COLIMAJIBHOTO

U KyJBTYPHOI'O KOHTEKCTA

Pazgen 1.
Pazgen 2.
Pazgen 3.
Pazgen 4.
Paznen 5.
Pazgen 6.
Paznen 7.
Pazgen 8.

Temsr 2.1.,2.2.,2.3.
Temsr 3.1.,3.2., 3.3.

Temrer 4.1.,4.2.,4.3

Temsr 5.1.,5.2.,5.3.

Tema 6.1.

Temsr 7.1,7.2,7.3
Tema 8.1

OK 07. CoJeiicTBOBATH
COXPaHCHHIO OKpY Karomien
Cpelbl, pecypcocOepexeHmIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHWH KJIMMAaTa, MPHHIIUTIBI
OepeIKITMBOTO TIPOM3BO/JICTBA,
3¢¢deKkTUBHO  JEiCTBOBAaTH B
Ype3BBIYAHHBIX CUTYAIUSIX

Pazgen 2.
Pazgen 3.
Pazgen 4.
Paznen 5.
Pazgen 7.
Pazgen 8.

Temsr 2.1.,2.2., 2.3.
Temnr 3.1., 3.2., 3.3.

Temn1 4.1.,4.2.,4.3

Temnr 5.1.,5.2., 5.3.

Temnr 7.1, 7.2
Tewma 8.1

YCTHBIH OIpOC;
(GpOHTANIBHBIN OIpOC;
HaOJIFOIEHIE

3a BBITIOJTHEHUEM
1abopaTOpPHBIX padoT;
MpaKTHYECKUE pPadOTHhI
(pemienue
KayeCTBEHHBIX

W pacUeTHBIX 3aJ1a4);
TECTUPOBAHUE;
pelieHne Keic-3aaay;
HaAOJIFOIEHUE U OILIEHKA
HOATOTOBKH  JEJIOBOY
UTPBI;

BBINIOJTHEHHE 3aJ[aHUi
MIPOMEKYTOYHOMI
aTTecTaluu
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