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ciennasnibHocTH  51.02.01 HaponmHoe Xya0XKeCTBEHHOE TBOPUYECTBO (IO BHAaM),
YTBEPKIAEHHBIM NpHKa3oM MuHuctepcTBa npocsenienus Poccuiickonn denepanuu ot
12 mexabpst 2022 r. Ne 1099; 3apeructpupoBaHHbiM B MuHHCTEpCTBE focTuiinu PO ot

19 sauBaps 2023 1. Ne 72067, u npuMepHOi paboyeit mporpaMMo.
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PaGouass mporpamMma yuyeOHOM AUCHUILIMHBI pPAcCMOTpPEHa Ha 3acelaHuu
oraenenus CIIO 28 mas 2026 r. (mpotokon Ne 05), omoOpeHa u peKOMEHIOBaHA K
UCIIOJIb30BAaHUI0O B y4yeOHOM  mponecce  Y4eOHO-METOJIWYECKHMM  COBETOM
KpacHomapckoro rocy1apcTBEHHOIO MHCTUTYTa KyJIbTyphl 29 mas 2026 r. (mpoTOKoJ
Ne 10).



COJEP)KAHUE

1. OOmast xapakTepucTuka padodeit mporpaMmMbl 00111€00pPa30BATEIHLHON TUCIIUTLTMHBI

CDHBIK@ ..ttt ettt ettt ettt ettt ettt ettt e et e bt e e ettt e bt e s bt e e eabeeebbeeeabeeenbteesbaeenaee 4
2. CTpyKTypa u cojiepKaHue o011e00pa3oBaTeIbHON TUCIHUIUIMHBL. ........ceeeeeveeeenenen.. 13
3. YcnoBus peanu3amnuy mporpaMMbl 00IIe00pa30BaTeIbHON TUCIUIUIAHEL. .............. 24
4. KOHTpOJIb U OLIEHKA PE3YIBTATOB OCBOCHHUS JUCHUTIIIUHBI .....ceeeuveieeniireeenieeeenaneees 29



1. OO0mas xapakrepucTuka padoueil mporpaMmMbl 001eo0pa3oBaTeIbHOM
AUCIHHTIJIMHBI «DPHU3UKa
1.1. MecTo TUCHUILINHBI B CTPYKTYpe o0pa3oBaTeabHoil mporpammsbl CI1O:

O6meo6pazoBaTenbHas aucuuiuinHa «®Du3ukay SBISETCS 00s3aTEIbHOM
4acThl0  00mIe00pa3oBaTEIbHOrO  LMKJIA  00pa30oBaTeIbHOM  MPOrpamMMbl
B coorBerctBUn ¢ @PI'OC CIIO mno cnenuanbHoctd 51.02.01 Hapoanoe
XYyJI0’)KECTBEHHOE TBOPUECTBO (10 BUAaM), BUJ - DOTO- U BUIEOTBOPUECTBO.

1.2. Ileqiu ¥ muIaHMpyeMble Pe3yJbTAThI OCBOEHHSI TUCHUILIUHBI:

1.2.1. Hean 1uCHUNJINHBI:

Conepxanue mporpaMMbl 0011e00pa3oBaTEIbHON TUCHUIUIMHBL Du3nka
HaIIPaBJICHO HA JJOCTUKEHUE CIETYIONINUX LEeH:

* (GopMupoBaHUE Y 00yYarOUIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,
3HAUUMOCTH (U3NYECKUX 3HAHUN JIsi COBPEMEHHOTO KBadU(DUIIMPOBAHHOIO
CHEIUATNCTa MPU OCYIIECTBICHUH €r0 MpohecCuOHATBHOM EATeIbHOCTH;

* (hopMUpOBaHHE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

® oOBlaJieHNe  CHeNU(PUIECKON  CcHUCTeMON  (U3WYECKUX  TOHSTHH,
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

® OCBOEHHE OCHOBHBIX (PU3MYECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJCHUE OCHOBHBIMM METOJAaMU HAy4YHOTO TO3HAHUS MPUPOJBI,
UCIIOb3yeMbIMH B (u3uke (HaOJIOJeHNe, ONMMCAaHWE, U3MEPEHHE, BBIJIBUKCHUE
TUIIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

® OBJAJCHHUE YMCHHSAMU OOpadaThIBATh JaHHBIC AYKCIICPUMEHTA, OOBSICHATH
MOJIy4YEHHBbIE PE3yJIbTaThl, yCTAaHABIMUBATh 3aBUCUMOCTU MEXIY (PU3MUECKUMU
BEJTMYMHAMU B HA0J101aeMOM SIBJICHUH, JI€NIaTh BHIBOJIBI;

* (GopMHUpOBaHHME yMEHUS pellaTh (PU3NYECKHE 3aJaud Pa3HbIX YPOBHEH
CJIO’KHOCTH;

® pa3BUTHUE MMO3HABATEIIbHBIX HHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce NPUOOPETEHUsI 3HAHUM C MCIOJIb30BAaHUEM Pa3IUYHbIX
UCTOYHUKOB WH(MOPMAIIMM W COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

yMeHu# (opMyIupoBaTh U 0O0CHOBBIBATH COOCTBEHHYIO MTO3UIIUIO 110 OTHOLIEHUIO



K (huzmdeckoit HHGOpMaIINH, TTOTy4aeMOM U3 pa3HbIX UCTOYHHUKOB;

® BOCIHTaHHUE YyBCTBA FOPAOCTH 32 POCCUICKYIO (DU3UUECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001Ie00pa30BaTENbHOI
mucauIIMHbI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mume xomnereHuuu (nanee — OK) u npodeccuoHalibHbIE KOMIIETEHLIMH
(manee — I1IK) ®I'OC CIIO B cOOTHECEHHUH C JIMYHOCTHBIMH, METANPEIMETHBIMU U
IpeIMETHBIMU pe3yJibTaTaMu oOydeHus: 0OazoBoro ypoBHs (nmanee — IIPO)

®I'OC COO npencrasieHsl B TAOIULE:



Kona
U HaMEeHOBaHHe
dopmupyembIx
KOMIIeTeHIU I

IInanupyemble pe3yJbTaTbl OCBOCHHMS IPOrPAMMBI N0 JMCHUIIIHHE

Oo0mue

JAucuuninHapHbie

OK 01. Beibupats
CIOCOOBI pelieHus 3a1a4
npodecCuoHAIbHON
JESITEIIBHOCTH
MPUMEHHUTEITHHO

K Pa3JInIHbIM
KOHTEKCTaM

JIM9HOCTHBIE pe3yNbTaThl JOJKHBI OTPAXKaTh B YaCTH
TPYJIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTEpCTBa,
TpyA0I00ue;

- TOTOBHOCTb K aKTUBHOM JAEATEIbHOCTH TEXHOJIOTHYECKON
u coLMaJIbHOU HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATh,  IUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJHATH TaKyIO JIESTEIbHOCTD;

- HHTEpeC K pa3iauyHbIM cdepaM npodeccuoHaNTbHOMI
NesITeNIbHOCTH,

- TOTOBHOCTH M CIIOCOOHOCTh K  0Opa3oBaHUIO
1 caM000pa30BaHUIO Ha MPOTSHKEHUU BCEl )KU3HMU;
MeTtanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCAITbHBIMU y4eOHBIMH
MO3HABATEILHBIMU JIEHCTBUSMMU:

a) 0a30BBIC JTOTUYECKHE JICHCTBUS:

CaMOCTOSITENILHO (POPMYITUpPOBATh M aKTyaJIH3UPOBATH
npobiemy, paccmatpuBath ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIA OCHOBAHHUS

JUIsl  CpaBHEHHUsA, KiIacCUPUKAIMK W 00OOIICHUS;
OMPCACIIATh LECIN ACATCIIbHOCTU, 3adaBaTb MAapaMCTPhI U
KPUTEPHUH

ux JOCTHIKCHUSA, BBIABIIATH 3aKOHOMCPHOCTU u
MIPOTHBOPEUUS

B paCCMAaTpUBACMBbIX ABJICHHUAX
0) 6a30BbBIE UCCIIEIOBATEIBLCKUE ICHCTBUS:
- BIAACTh HaBBIKAMU Y4YEOHO-HCCIEAOBATEIbCKON U

IPOCKTHOW  JEATENbHOCTH, HAaBBIKAMU  pa3pelICHUs
npobiem;
- BBIABJIATH _ NPUYMHHO-CICJCTBEHHbIC  CBSI3H W

IMIP6 1. CdopMupoBaHHOCTh NPEACTABICHUNA O PpOIHU
U MecTe (PU3MKU U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOM
KapTUHE MHUpPA, O CHUCTEeMOOOpasylomend poiu (HU3NKH
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHUH, O BKJIAAE POCCHMCKUX M 3apyOeKHBIX
YYEHBIX-(OU3UKOB B  pa3BUTHE HAyKW; IIOHUMaHHE
(u3nuecKkoil  CYIIHOCTH  HAOJIOIaeMbIX  SIBJICHHIA
MUKpPOMHpA, MAaKpOMHpa U MEramupa; MOHUMaHHE POJIU
aCTPOHOMHHU

B MPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKa U JaJIbHEHIIEM
HAYYHO-TEXHUYECKOM  Pa3BUTHH, pomu ¢buzuku
B (OpPMHUPOBaHMHM Kpyro3opa H  (PYHKIIMOHAIHHOU
IPaMOTHOCTH 4YeNlOBeKa JJIsi pelIeHHs MPaKTUYECKUX
3azay;

[MP6 2. CdopMUPOBAHHOCT, YMEHHUU paCIO3HABATH
¢busmveckue  sABieHHS  (MPOIECCHI) H  OOBICHATH
UX Ha OCHOBE W3YYEHHBIX 3aKOHOB, paBHOMEPHOE
U PaBHOYCKOPEHHOE  NpPSIMOJMHEHHOE  JBUKEHHE,
CBOOOJHOE TaJeHHE TeJ, JBHKEHHE II0 OKPY>KHOCTH,
MHEPLIKsA, B3aUMOJICHCTBHE Tell, KojeOaTenbHOe IBUKEHHE,
pEe30HAHC, BOJIHOBOE JIBHXKeHHUE; nu(pdy3usi, OpoyHOBCKOE

IBWKCHNE, CTPOCHHE OJKHIKOCTEH W TBEpPABIX Te,
HM3MEHEeHHe o0beMa Tell MPU HarpeBaHUM (OXJIAXKICHHUH),
TEIJIOBOE ~ PaBHOBECHE, HCIApeHHE,  KOHJCHCAIHS,
IUTaBJICHUE, KPUCTAJUIM3ALUS, KHUIIEHUE, BIIAXKHOCTb
BO3/JyXa, CBS3b CpPEIHEH KUHETUYECKOW SHEpPruu
TEIJIOBOTO  JBM)KEHUS ~ MOJIEKYll ¢  aOCOJIOTHOM

TEMIEpaTypol, TOBBIIIEHUE [aBJICHUS Tra3za IpH €ero
HarpeBaHUU

B 3aKpBITOM COCYJIe, CBSi3b MEXAY TapaMeTpaMu




aKTyaJIu3UpoBaThb 3ajady, BBIIABUIATb THUIIOTE3y €€
pEIIeHNs, HaxXOOUThb AapryMEHThl I [IOKa3aTelbCTBa
CBOMX YTBEpXKICHHUH, 3aaBaTb IapaMeTpbl U KPUTEpUU
peleHus;

- aHAIM3HMPOBATH IIOJIyYEHHBIE B XOJ€ PCELICHUs 3a1adu
pe3yJIbTaThl, KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yYMETb IEPEHOCUTb 3HAHHA B II03HABATEIBHYIO U
[IPAKTUYECKYIO YaCTH KUZHEIEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX NPEIMETHBIX
oOiacreii;

- BBIIBHTaTb HOBBIE HJCH, INpelaraTb OPUTHMHAJIbHBIC
IIOAXO/bI U PEILICHMUS;

- IPOSIBJIATE CIOCOOHOCTh HX HCIOJb30BAHUSA B
[I0O3HABATEJILHOW U COLIUAIbHOW IPAKTUKE

COCTOSIHUSI Ta3a B H30MpoLeccax; 3JIEKTPU3ALMs Ted,
B3aUMOJICHCTBHE 3apsl0B, HAarpeBaHWe IPOBOIHHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAas
WHIYKIMS, ACWCTBUE MAarHUTHOTO TIOJST Ha MPOBOJHUK C
TOKOM

W JBWDKYIIUHCS 3apsiji, SJIEKTPOMArHUTHBIC KOJICOaHHS
U BOJIHBI, TPSMOJMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpa)KE€HHUE, TpeIOMJICHUE, UHTEpPEPeHIU, AUPPAKIUS
u HOJISIPU3ALUSL CBETa, JHCTIepCHs CBeTa;
(dbortoanektpuuecknii  3G(dEKT, CBETOBOE  J1aBIICHHUE,
BO3HUKHOBEHHE JMHEHYATOro CIEKTpa aToMa BOJAOPOJa,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaIIOAKTUBHOCTH;

I1P6 3. BrageHue OCHOBOIOJIATAIOLUIMMH (U3UUECKUMHU
NOHATHSIMH W BEJIMYMHAMH,  XapaKTEPHU3YIOIUMH
¢u3nyeckue mnporecchl (CBA3aHHBIMU C MEXaHUYECKHM

JABHUXXCHHEM, BSaHMOﬂeﬁCTBHeM TCJI, MCEXaHUYCCKUMH
KOJIEOAHUSIMU u BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BE€IICCTBA, TCIIJIOBBIMU mponeccamMu;

3JIEKTPUYECKUM M MArHUTHBIM TOJISIMHU, 3JIEKTPUYECKUM
TOKOM, DJICKTPOMATrHUTHBIMH KOJEOAHUSIMA U BOJHAMU;
ONTUYECKUMH SBJICHUSMH; KBAHTOBBIMHU SIBIICHUSIMH,
CTPOCHHEM aTOMa M aTOMHOTO fJIpa, PATMOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJIATAKOLIMMHU  ACTPOHOMUYECKUMU
MOHATUSIMH, TTO3BOJIIIOIIMMH XapaKTEPHU30BaATh MPOLIECCHI,
MPOMCXOMSIIME HA 3BE31aX, B 3BE3JHBIX CHUCTEMaX,
B MEXKTaJIaKTHUECKOM CpeJie; NBIKCHHE HEOECHBIX Tel,
9BOJIIOLIMIO 3B€311 U BCelleHHOI;

I[IP6 4. Bragenue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusiMu (3akoH BcemupHoro TsaroteHus, [, 11 u III
3akOoHbl HpIOTOHA, 3aKOH COXpaHEHHS MEXaHWYECKOM

OHCPIrur, 3aKOH COXpPAaHCHHUA  HMITYJIbCA, TPHUHIUIL
Cynepno3snaumn CHIJI, IIPUHIUIT PaBHOIIPAaBHOCTHU
HHCPUHUAJIBHBIX CUCTEM oTCUfCTa, MOJICKYJISIPHO-

KHHCTHYCCKYIO TCOPHUIO CTpOCHHA BCIICCTBA, TI'a30BEIC




3aKOHBI, TIEPBBII  3aKOH  TEPMOJUMHAMMKH;  3aKOH
COXpaHEHUs JIEKTPUUYECKOT0 3apsa, 3aKoH KyoHa, 3akoH
Oma s ywactka wpenu, 3akoH Owma g MOJTHOU
3JIEKTpUYECKOW 1enu, 3akoH Jlxoynsa - Jlenua, 3akoH
3JEKTPOMArHUTHOM  MHAYKIHMH, 3aKOH  COXpaHEHHUs
SHEPIHM, 3aKOH MPSAMOJIMHEHHOTO PacHpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMJIICHUS CBETA;
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa,
3aKOH COXPAHEHUs AJIEKTPUYECKOrOo 3apsia, 3aKOH
COXpaHEHHsT MAcCOBOrO 4ucia, nocrynarsl bopa, 3akoH
PaIMOAaKTUBHOIO paclazia); YBEPEHHOE HCIOJIb30BAHKE
3aKOHOB M 3aKOHOMEPHOCTEH IMpH aHajau3e (PU3NYECKUX
SIBJIECHUW U MPOLIECCOB;

[IP6 6. BrnageHnwe OCHOBHBIMM METOJAAMH HAy4YHOTO
MO3HAHUS, UCIIOJIb3YEMBIMH B (DU3HKE: MPOBOIUTH MPSMBIE
1 KOCBEHHBIC M3MEPCHHS (PU3MUECKUX BEIIMYWH, BhIOUpas
ONITUMAJIBHBIN CTIOCOO M3MEPEHUs U UCTIONb3Ys U3BECTHBIC
METOJbl OLUEHKH IMOrPEIIHOCTEH W3MEPEHHM, MPOBOIUTH
UCCIICZIOBAaHNE 3aBUCUMOCTEH  (U3NYECKUX  BEIMYUH
C MHCIIOJNIb30BAHMEM TMPSIMBIX H3MEpPEHUH, OOBACHATH
MOJTy4E€HHBIE Pe3yIbTaThl, HCTIONB3Ysl (PU3MUECKHe TEOPHH,
3aKOHBI U MIOHATHS, U JIENaTh BBIBObI; COOJIIOIaTh paBuiIa
0e30macHOro TpyJa MpU NPOBEIEHUH HCCIIEAOBAHHM
B paMKax Y4yeOHOro »JKCIepuMeHTa U  Yy4yeOHo-
HCCIIEIOBATENIbCKON  JEATEIBHOCTH €  MCIIOJIb30BAHHEM
UU(POBBIX U3MEPUTENBHBIX YCTPONUCTB U J1a0OpaTOPHOTO
o0opynoBaHusi;  C(OPMHUPOBAHHOCTb  IPEJCTaBICHHUM
0 MeTofax IMOJIy4eHHUsS HAyYHBIX aCTPOHOMHUYECKHUX
3HAHUI;

[1P6 7. CpopmMupoBaHHOCTh YMEHHS peliaTh pacdeTHBIE
3aJaud  C SIBHO 33JaHHOW (U3HYECKOH MOJENbIo,
WCIOJIb3Ysl (PU3MUECKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4¥l BEIOUpATh (PU3HUECKYIO MOJIEINb,
BBIACIATh  (DU3MYECKHE  BEIMYMHBI U (OPMYJIBI,




HEOOXOUMBIC

JUISE €€ pEeIIeHHUs, IMPOBOJUTH pacueThl W OICHHBAThH
pPEATbHOCTh  TIOJYYEHHOTO  3HAueHUss  (U3HUECKOMN
BCJIMYMHBI, PEIIaTh KAueCTBEHHBIC 3ajaud, BBICTpanBas
JIOTHYECKH HENMPOTUBOPEUYHMBYIO IEMOYKY PACCYKICHHIA
C OIOpOM HAa W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3UYCCKUE SIBJICHHS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaIn3a

U MHTEpIpeTalun
uHbopmaruu

U MH(OpMaIMOHHBIE
TEXHOJIOTHH

JUTSI BBITIOJTHEHUS 33724
npodecCuOHATbHON
JESITEIIbHOCTH

JInyHOCTHBIE pE3yNbTATHl JIOJKHBI OTpPa)aTbh B YACTH
LIEHHOCTH HAyYHOT'O MMO3HAHMUSL:

- c(OPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON

MPAaKTUKH, OCHOBAaHHOIO  HA  Juajore  KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MNOJIMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME S3BIKOBOM M  YUTATEJIbCKOU

KyJbTYPBI KaK CPEJCTBAa B3aUMOJACHCTBHS MEXKITY JIFOJbMH
Y TIO3HAHUS MUPA;

MeTanpeaMeTHbIe pe3yJIbTaThl JJOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH
MO3HABATCIIBHBIMU JICHCTBUSAMMU:

B) paboTa ¢ nH(pOpMaIuei:

- BJAJICTh HaBBIKAMHM TIOJYYCHHUS HWH(POpPMAIUU U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIICCTBIIATh TOWCK, aHallu3, CHUCTEMATH3aIlui0 U
WHTEPIIPETANI0 HHPOPMAIH Pa3IUYHbIX BUIOB U (HOpM
MIPEJICTABIICHHS;

- UCIIOJIb30BATh CpencTBa UH(OPMALITMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTMH B  PCIICHHH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COONI0ACHUEM TPEOOBAHMI IPTOHOMHKHU, TEXHUKH
0€30MMacCHOCTH, TUTHEHBI, PECYPCOCOepeKEeHHsI, TIPABOBIX
1 3THYECKUX HOPM, HOpM MH(DOPMAITMOHHOM O€30IMaCHOCTH

[IP6 5. VYMeHuWe yuYMTHIBaTH TPaAHUIBI TPUMEHEHUS
M3YYCHHBIX (DU3MYECKHX MOJIENIel: MaTepuaibHas TOYKa,
MHeplLMaIbHas CUCTeMa OTCUeTa, UICANbHBIN ra3; MOJeIN
CTPOEHUS Ta30B, XKUJIKOCTEHM M TBEPIABIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsi]l, siAepHasi MOJeNlb aTOMa, HyKJIOHHAs
MO/IeTTb aTOMHOTO siJipa TP pelieHNH (PU3NIECKUX 33/1a4;
I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW TMO3UIIUU
110 OTHOIIEHUIO K (PM3NYEeCKOi HH(pOpMaIiK, oyyaeMoi
W3 pa3HbIX UCTOYHUKOB, YMEHUH UCTOIB30BaTh IIU(PPOBbIE

TEXHOJIOTUH JUTSL IIOUCKA, CTPYKTYpUPOBaHHUS,
UHTEepHpeTallud M NpeACTaBlIeHHUs Y4eOHOW M HaydHO-
MIOIYJIAPHOMN UHpOpMaLINY; pasBuTHE YMEHUH

KPUTUYECKOT0 aHaIM3a MoTy4aeMoi HHpopMauu

OK 03. [TnanupoBatb
U peaJIM30BbIBAThH

JInyHOCTHBIE PE3YJIbTAaThl OOJIKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHNWA:

MP6 9. CdopMHupOBAaHHOCTH COOCTBEHHOW TMO3HIIMH
110 OTHOIICHUIO K (hM3UYSCKON MHMOPMAINH, TTOTydaeMOM




coOCTBEHHOE
po¢eCCHOHAIBHOE

Y JINYHOCTHOE Pa3BUTHE,
NPEANMPUHIMATEIECKYIO
JESITEIIbHOCTD

B Npo¢eCCHOHATBHOM
cdepe, UCIIOTBL30BAThH
3HaHUA MO MPaBOBOM

U (MHAHCOBOM
IPaMOTHOCTH

B Pa3JIUYHBIX
KH3HCHHBIX CUTYaIUsIX

- cHnocoOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMATh
OCO3HAaHHBIE PENICHUS, OPHUEHTHUPYSACh Ha MOpPAIbHO-
HpaBCTBeHHBIe HOpMBI
U LICHHOCTH;

-0CO3HAHHUC JITMYHOI'O BKJIaJ B HOCTpOeHI/Ie YCTOI>'I‘-IHBOFO
Oyymuiero;

MerarpegmMeTHbIe pe3ybTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEpPCaIbHBIMU PEryJISATUBHBIMU
JEUCTBUSAMMU:

a) CaMOOPTaHMU3aITHUS:

- CaMOCTOSATEIBHO  OCYIICCTBISATH  IO3HABATEIBLHYIO
NesITeIbHOCTb,  BBIABIATH  MNPOOJEMBI, CTaBUTh H

(dbopMyIIHpoBaTh COOCTBEHHBIE 33]]a41 B 00pa30BaTeIbHON
NesITeIbHOCTH

Y J)KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIFHO COCTABIISITh IUIAH PEIICHHS TPOOIEMBI
C YYeTOM HMEIOLIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U NPEANOYTEHUH;

0) CAMOKOHTPOJIb:

WCTIOJIH30BaTh IPUEMBI Pe(IICKCUH TSl OIIEHKH CHTYAaIlNH,
BbIOOpA BEPHOTO PELICHHUS;

- YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATh
peLIeHHs [T0 UX CHIXKEHHUIO

U3 Pa3HbIX UCTOYHUKOB, YMEHHI UCTIOIB30BaTh U (PPOBLIE

TEXHOJIOTHH TUIs MOKCKa, CTPYKTYpUPOBaHUS,
WHTEpPOpETallud M TpEeACTaBIeHUs Y4eOHOW M Hay4dHO-
MOMYJISIPHOM nHpopmanuu; pa3BHUTHE YMEHUHI

KPUTHYECKOTO aHaJIu3a MoJIy4aeMoi HHPOpMaLuu

OK 04. Db dexTuBHO
B3aHMOJICHCTBOBATh
u paboTaTh
B KOJIJICKTHBE
1 KOMaH/Ie

JIMYHOCTHBIE PE3YyJbTAThl JOJDKHBI OTpa)XaTh B YaCTH
LIEHHOCTH HAyYHOT'O MTO3HAHMUSL:

-OBJIaJICBAHME HABBIKAMHU y4E€OHO-HCCIICIOBATEIBCKOM,
MPOEKTHOU U COLIMATIbHOM JEATEIIbHOCTH;
MertanpeamMeTHbIE PE3YIbTAThI JOJKHBI OTPAXkKaTh:
OBnajeHue  yHUBEpPCAJIbHBIMM  KOMMYHHUKATUBHBIMU
NEUCTBUSAMM:

0) COBMECTHasl JIeITCIbHOCTD:

- IOHUMATh M MUCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHAUBHIyaIbHON paboThI,

- BpIOMpaTh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBUU

[IP6 10. OBnageHue yMeHHSIMH palboOTaTh B TPYIIE
C BBITIOJIHCEHUEM Pa3IMIHBIX COUaJIbHBIX pOJ'IGfI,
TUTAHUPOBATh Pa0OTY TPYIIIBI, PATMOHAIBHO PACTIPEACIISATh
ACATCIIBHOCTb B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIIBI
B pEIlIEHUE pacCMaTPUBAEMOUN MPOOIEMBI




C y4yeToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro
YJIEHA KOJIJICKTUBA;

-  IpUHUMATh  LEJIX  COBMECTHOM  JEATEIIBHOCTH,
OpPraHM30BbIBATE W KOOPAWUHHUPOBATh ICUCTBHS IO €€
JOCTHKECHMIO: COCTaBIIATh IUIAH ACUCTBUHU, pacIpeneisaTh
poaM C y4eTOM MHEHHMH YYaCTHHKOB, OOCYXJIaTh
pe3yabTaThl COBMECTHON PabOTHI;

-OLIEHUBATh KA4ECTBO CBOETO BKJIAAA M KaXKI0T0 yYaCTHUKA

KOMaHIpl B OOWIMI pe3ynbTaT 1o pa3pabOTaHHBIM
KPHUTEPUSIM;
Osnanenue YHHUBEPCAIbHBIMU PEryIsSTUBHBIMU
JNECUCTBUAMMU:

T) IPUHSITHE Ce0sl ¥ IPYTHX JIFOICH:
- MPUHUMATh MOTUBBI U apryMEHTBHl APYTUX JOJEH MHpu
aHaJIM3e Pe3yJIbTaTOB JICATEIbHOCTH

OK 05. Ocy1iecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu
C YY4ETOM OCOOCHHOCTEM
COLIMATILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

JIMYHOCTHBIE PE3YyJbTAaThl JOJDKHBI OTpa)XaTh B YaCTH
3CTETUYECKOT0 BOCIIUTAHMUS:

- ACTETHMYECKOE OTHOILICHHE K MHpPY, BKIIOYAs 3CTETHUKY
ObITa, HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyaa

1 OOIICCTBEHHBIX OTHOIICHHMIA;

B 00JIaCTH MaTPUOTHIECKOTO BOCITUTAHUS TTPOSIBIISTH:
-IEHHOCTHOE OTHOULIEHUE K rOCYyAapCTBEHHBIM CUMBOJIAM,
HWCTOPUYECKOMY W MPUPOJHOMY HACIEIUIO, MAMSTHUKAM,
TpaguuusaM HaponaoB Poccuu, noctmxkenusm Poccuum B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKATh:
OBiazieHne  YHUBEPCAJbHBIMH  KOMMYHUKATHBHBIMU
JIEHCTBUSIMU:

a) o0mieHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEeX cepax KU3HH,

- Pa3BEpHYTO W JIOTUYHO H3JaraTh CBOK TOYKY 3pECHUS
C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[TP6 1. CdopmupoBaHHOCTh TPEACTABICHUH O POJIH
1 MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4YHOM
KapTUHE MHpa, O CHUCTeMOooOpasyrwiei poau (U3UKH
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJIOTHH, O BKJaJ€ POCCHUUCKUX H 3apyOeKHBIX
yUEHBIX-QU3UKOB B  pa3BUTHUE HAyKH; IIOHMMaHUE
dbuznveckoi CYIIHOCTH HaOJIFOJaeMBIX SIBIICHUI

MHUKPOMHpA, MAKPOMHUpA U MEramupa; MOHUMaHUE POJIU
aCTPOHOMUH

B IMPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKAa W JAJIbHEHIIEM
HAay4YHO-TEXHUYECKOM pa3BUTHH, poin buzukn
B (opmupoBanun Kpyrozopa ¥ (YHKIHOHAIHHOMN
rPaMOTHOCTH Y€JIOBEKA JIJI PEIICHUS MPAKTUYECKUX 3a]a4

OK 07. ConmenicTBOBAaThL

JImgyHOCTHEBIE PE3YyJabTaThbl JOJDKHBI OTpaaTb B YaCTH

I[IP6 8. CdopMHUpPOBAHHOCTh YMEHUS IPHUMCHSTH

10



COXPAaHCHUTIO 3KOJIOTHUYCCKOI'O BOCIIMTaHUA: TOJIYUCHHBIC 3HAaHUA JJIA OG’bHCHeHI/IH YCJIOBI/Iﬁ
OKpYXaroIeu cpenpl, - cOpMHUPOBAHHOCTb  3KOJOTHYECKOW  KYJbTYpPHL, | MIPOTEKaHUsA (U3MUECKUX SBICHUM B MNPUPOAE U Ui
pecypcoc6epe>I<eHI/H0, IIOHUMAaHHCEC BIIMAHUA CONHUAIIBHO-OKOHOMHUYCCKUX | IPUHATHUA HNPAKTUICCKUX peI_HGHI/If/’I B HOBCGI[HeBHOﬁ
MIPUMEHSATH 3HAHUS 00 MPOIIECCOB HA COCTOSIHWE TMPUPOJHON M COIMAIBHOM | )KM3HU JUIsl o0ecrieueHns 0€301MacHOCTH TTPU 0OpaIieHuu ¢
M3MEHEHUU KIUMarTa, Cpensl, OCO3HaHHE r7100a1bHOTO XapakTepa | ObITOBBIMH NPUOOpPaMHU M TEXHHUUYECKUMH YCTpPOMCTBaMH,
MPUHLIUIIBI OEPEKITMBOTO | SKOJOTHYECKHUX MpobieM; COXpaHEHHUS  3J0pOBbS M COOJIOJAEHHS  HOPM
MIPOU3BOJICTBA, - TUIAHUPOBaHWE W  OCYIIECTBICHHE JEHCTBUH B | DKOJIOTMUECKOTO TIOBEJEHUS B OKpYKalollel cpene;
3¢ (dheKTUBHO OKpy)Xarollleld cpee Ha OCHOBE 3HaHMS  Iiesiel | MOHMMaHUe HEOOXOAMMOCTH MPUMEHEHHs IOCTUKEHHM
JIeCTBOBATH YCTOMYMBOI'O Pa3BUTHUs YEIOBEUECTBA; ¢buzuku u TEXHOJIOTUH JIniE: panuoHaIbHOIO
B UpE3BBIYAITHBIX aKTUBHOE HEMpUSATHE JEWCTBUN, NPUHOCIIIUX BpEI | MPUPOJONOIB30BAHUS

CUTYaIUsIX OKpY2Karolieh cpesie

[IK 2.2. OcyiiecTBasiTh
y4eOHO-METOINIECKYIO
JIESATENHHOCTD,
pa3pabaThiBaTh
IPOrPaMMHO-
METOIUYECKOE
obecneueHue
peanuzanuu
JOIOJTHUATEIbHOMN
0011eo0pa3oBaTenbHOM
IPOrpaMMBbI Ha OCHOBE
Ha aKTyaJIbHOW y4eOHO-
METOINYECKON
JUTEPATYPBHI.

Ymenus:
- TIOJIb30BAThCS CIIEUAJIBHON JIUTEPATY POl
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2. CTpykTypa u coaep:kaHue 001e00pa3oBaTeIbHON IUCIUIINHBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Bup yueOHoi padoThI O0bem B
yacax
O0beM 00pa3oBaTeIbHOI MPOrPAMMBI AU CIUILIIIMHBI 97
OcHOBHOE co/iepxkaHue 77
B T.4.
TCOPETHUYCCKUE 3aHSTHUS 57
J1a00paTOPHBIC 3aHITHS 12
[IpakTHyeckue 3aHsITUs 8
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJIePKaHHe 20
(coep:kaHMe MPUKJIATHOTO MOLYJIA)
B T.4Y. IPAKTUYECKHUE 3aHATUSA 20

IIpome:kyTouHAas aTTecTalMs: 3a4eT C OLIEHKOM BO 2 ceMecTpe
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2.2. TemaTu4ecKuii IJIaH U COJeP:KaHMe TUCUUIIMHBI «DPU3uKa»

HaumenoBanue
pa3iesioB U TeEM

Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U PO ecCHOHAIBLHO OPHEHTHPOBAHHOE),
J1a00paTOPHbIE M MPAKTHYECKHE 3aAHATHS, IPUKJIAAHOH MOAYJIb (IPH HAJMYUH)

Oo0nLem
4acoB

dopmupyeMble
KOMIIETCHIIUH

1

2

4

1 cemectp (51: 34 1.+6 ad.+11 np.3.)

Pa3zjnen 1. ®u3uka u MeTO/IbI HAYYHOT 0 MIO3HAHUS

Tema 1.1
BBenenue

Conep:kaHue y4eGHOT0 MaTepuasia

®dusuka - Hayka o mpupoze. Hayunsie MeTo bl MO3HAHUS OKpY’KaroIero Mupa. Pois sakciepumenTa
¥ TEOPUH B TPOLIECCE MO3HAHMS MTPUPOJIBI. DKCIIEPUMEHT B (hrsuke. MogenupoBanne GU3NIECKUX
ABJICHUM W mnpoueccoB. Hayunbele runoressl. @PuU3MYecKUE 3aKOHbI W TEOpUHU. ['paHMIIBI
NPUMEHUMOCTH (U3WYecKnX 3aKoHOB. [IpuHIMN coorBercTBHs. Ponmbs u MecTo ¢U3MKK B
(OpMHPOBAHNUU COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTUYECKOMN NesITeIbHOCTH JIF0IeH

OK 03
OK 05

Pa3zgea 2. Mexanuka

17

Tema 2.1
Kunematuka

Coaep:xkaHue yueOHOT0 MATEpHAJIA

Mexannyeckoe nBukeHHEe. OTHOCHUTENBHOCTh MEXaHMYecKoro ABmkeHus. Cucrema oOTcueTa.
Tpaexropus. [lepemerienue, ckopocTh (CpeaHss CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHOW TOUYKH, UX MPOEKIUH HA OCH CHCTeMbl KoopauHaT. CloXeHHe NepeMelleHud U
CIIO’KEHHE CKopocTeil. PaBHOMepHOE U paBHOYCKOPEHHOE MpSMOJMHENHHOe NBUkKeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHUSI MaTepUaIbHON TOYKHA OT
BpemeHu. CBoOoHOE majieHue. YckopeHue cBoOonHoro maaeHus. KpuBosmHeiiHOe NBHXKEHHUE.
JIBW)KeHHEe MaTepuaspbHONM TOYKH IO OKPYKHOCTH. YTJIOBasg CKOpPOCTh, JIMHEWHAs CKOPOCTbH.
IIepuon u yactora. LIEeHTpOCTPEMUTEIBHOE YCKOPEHUE

[[pakTHyeckue 3aHATUA

[TpakTuueckue padbOTHI:

N3MepeHrie MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEX Y ITyTSIMU, IIPOMIEHHBIMU TEJIOM 32 I10CJIEI0BATENbHbIE PABHbBIE
IIPOMEXYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JIBHKEHUU € HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.
N3yueHne nBUKEHU APUKaA B BI3KOU KUJIKOCTH.

M3yuenune IBMKEHUS Tesa, OpOLICHHOTO TOPU30HTAIBHO

Tema 2.2

Coaep:kaHue y4eOHOT0 MaTepHaJIa

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.2
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J/InHamuka

ITpunnun otHocutenbHOCTH ["anmes. Ilepseiii 3akoH HeroToHa. MHEeprinaabHble CHCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HploTOHa 171 MatepHaibHOM
TOYKM B uHepiuanbHoil cucreme otcuera (MCO). Tperuit 3akon HploToHa it MatepuaibHBIX
TOYEeK. 3aKOH BceMUpHOro Tarotenus. Cuna Tsxectu. [lepas kocMudeckas ckopocThb. Bec Tena.
Cuna ynpyroctu. 3akoH I'yka. Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUsS CKOJIBKEHUS U cuia
tpenus nokost. Koapunuent tpenus. Cusa cOnpoTUBIIEHUS P IBUKEHUU TeJa B )KUJIKOCTU UITU
raze. [loctynmarenbHoe W BpamaTeabHOE JABMKEHHE Aa0CONIOTHO TBEPAOro Tena. MOMEHT CHIIbI
OTHOCHUTEIBHO ocH BpameHus. [1nedo cumbl. ¥YcnoBus paBHoBecus TBepaoro teaa 8 UCO

IIpakTHYEeCKHE 3aHITH

ITpakTyeckue paboTHI:

W3yuenne nBmxeHust Opycka Mo HaKJIIOHHOM IIOCKOCTH MO JeHCTBUEM HECKOIBKHUX CHJL.
HccnenoBanue 3aBHCHUMOCTU CHJI YNPYTOCTH, BO3HUKAIOUIMX B J€(QOPMHUPOBAHHOW MpPYXHUHE U
PE3MHOBOM 00pasIie OT BEIHMYUHBI HX Je(hOpMAIIHH.

HccnenoBaHue yCloBUN PABHOBECHS TBEPAOTO TeEJIa, UMEIOILIErO OCh BPALICHUS

Tema 2.3
3aKOHBI COXPaHCHHS
B MCXAaHUKC

Conep:xaHue y4eGHOT0 MaTepuasia:

Hmnynbc MaTepuanbHONW TOYKH, CHCTEMbl MaT€pHaJIbHBIX TOYeK. VIMIYyJbC CHIIBI U M3MEHEHUE
UMITyJibca Tena. 3akoH coxpaHeHus ummyibca B MCO. PeaktuBHOe nBukeHue. Paborta cuibl.
Momnocts cwibl. KuHernueckass sHeprus MarepuaigbHOM Touku. Teopema 00 H3MEHEHUU
KUHeTHYeCKoM dHepruu. [loreHumanbHas sHeprus. lloTeHuuanbHas dHEPrus  ynpyro
neGopMUpOBaHHONW MNpyxUHbI. lloTeHuManbHas sSHeprus Tena BOJM3HM TMOBEPXHOCTH 3EMIIH.
HOTCHHI/IEUIBHBIG 1 HCTIOTCHIMAJIbHBIC CHUJIBI. CBs3b pa6OTBI HCIIOTCHIMAJIbHBIX CUJI C U3BMCHCHHUECM
MEXaHUYECKOM SHEpruu CUCTEMBbl Tel. 3aKOH COXPAHEHUS MEXaHWYECKOW SHEepruu. YTNpyrue u
HEYIIPYTHUE CTOJKHOBEHUS

HpaKTI/I‘ICCKI/Ie 3aHATUA

[IpakTuueckue padbOTHI:
W3yuenue cBA3M CKOPOCTEH TeJ MPHU HEYNIPYIoM yJape.
HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOW DHEPTUH Teja

IIpo¢eccnonaibHO OPMEHTHPOBAHHOE COJEP:KaHUe (CoepKAHHe MPUKJIIATHOTO MOAYJIs)

IIpakTHYecKHe 3aHATHA
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[TpakTudeckas pabora: TexHHYeCKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: CITHIOMET),
JIBIDKCHHE CHAPSOB, IIEITHBIE U PEMEHHBIE TIepeaayuH, TOIIITUITHUKH, BOJOMET, KOTIEp, IPY>KUHHBIN
MKUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PAKET.

[TpakTrueckas padota: Mcnonb3oBaHne 3aKOHOB MEXAHUKH JIJIsI OOBSICHEHUS IBUKEHUST HEOCCHBIX
TeT W JJs Pa3BUTUS KOCMHYECKUX HCCIIEIOBAHUM, TpaHUIbl NPUMEHUMOCTH KIACCUYECKOU
MeXaHUKH. MIMHUTaIsa HEBECOMOCTHU

raza. Buapl Teronepenayu: TEIJIONMPOBOAHOCTh, KOHBEKIIHS, M3y4YeHHE. TeIIOeMKOCTh Tea.
VY nenbHas TemIOoeMKOCTh BellecTBa. KonaumuecTBo TEmioTsl npu Teruionepenade. [lepBbliil 3akoH
TepMoarHaMuKku. [IpumMeHnenne nepBoro 3akoHa TEPMOJMHAMUKH K u3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl ra3a. TeruioBble MamMHbBL. [IpUHIUINBI AEWCTBHS TETUIOBBIX MAIITUH.
[IpeoOpa3oBanus 3Hepruu B TEIJIOBBIX MamuHax. Koaddumnuent nonesHoro neicteus (manee —
KITZ) remnoBoit mammubl. I[{ukn Kapuo um ero KIIJ. Bropoit 3akoH TepMOJIWHAMHKHU.
Heob6patumocTh mporeccoB B IpUpoIe. DKOJIOTHIECKHE TPOOTIEMBI TETIIIOHEPTETHKH

Pa3nea 3. MouiekyasipHast GU3HKa H TEPMOJAMHAMMKA 20
Tema 3.1 Coaep:xaHue yueOHOT0 MaTepuaJja: 4
OcHOBBI OCHOBHBIE  TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. bBpOyHOBCKOE [BUJKEHHE.
MOJICKYJIIPHO- Huddysus. Xapaktep ABHKSHUS U B3aMMOJICHCTBHS YacCTHI] BellecTBa. Moenu cTpoeHus ra3oB,
KHHCTHYCCKON JKHUJIKOCTEH M TBEPABIX TN U 00BSCHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojesei. Macca u
TeOpUH pa3mepnel MoJiekys. KomnuectBo BemiectBa. IlocrosiHHass ABoraapo. TermmoBoe paBHOBECHE.

Temneparypa u ee usmepenue. lllkana remneparyp Llenscusa. Mozgens uneansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TeOpuu HiealbHOro ra3a. AGCOII0THAS TeMIlepaTypa Kak
Mepa CpellHel KMHETHYECKOW 3HEpPrMM TEIUIOBOTO JBMKeHUS dacTul rasa. lllkama temmepartyp
KenbBuna. VYpaBHenue MenneneeBa-Knaneiipona. 3akon [lanpToHa. [a30BbIe  3aKOHBI.
M3ompoueccsl B U€aNbHOM ra3e ¢ INOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TE€pPMa, M30X0pa,
n3obapa
[IpakTHueckue 3aHATHS 1
[TpakTrueckue pabOTHI:
N3mepenne maccel BO3ayxa KIacCHOM KomMHate. MccienoBannue 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSIHUSI pa3peKEHHOI0 ra3a
JlabopaTopHble 3aHATHS 2
JlaGopaTopnas padora 1. M3ydyeHne omHOTO U3 M30MPOLIECCOB
Tema 3.2 Conep:xxanue yueOHOro MmaTepuaJja: 4
OcHOBBI TepmoauHamuyeckas cucrtemMa. BHyTpeHHSS SHEprusi TePMOAMHAMUYECKON CHCTEMBI U CIIOCOOBI
TCPMOANHAMUKN ee n3Menenusa. KoimuuecTBo TEILIOTHI U pa60Ta. BHyTpeHHSISI SHEPrus OJHOATOMHOI'O UJCAJIBHOIO

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

[TpakTrueckas padota: Mi3MepeHne yaenpbHON TEIJIOEMKOCTH

Tema 3.3
ArperaTHbie
COCTOSIHHSI BEIIIECTBA
1 (a3oBbIC
MEePEXOIbI

Conep:xaHue y4eGHOT0 MaTepuasa:

[TapooGpazoBanue u koHAeHcanus. Mcnapenue u kumnenue. Y neiabHas TeIioTa napooopa3oBaHusl.
3aBUCUMOCTD TCMIICPATYpPbl KUIICHUA OT HABJICHUS. A6COJIIOTHEI$[ 1 OTHOCHUTCJIbHAsA BJIAXHOCTb
Bo3nyxa. Hacermennsnii map. TBepaoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPOIHUS
cBoiicTB KpuctayioB. JKunkue kpuctamsl. CoBpeMeHHble Marepuansl. IlnaBineHune u
KpucTaJM3anus. Y ienbHas Teriora miasineHus. CyOnaumanus. Y paBHeHHE TEIUIOBOTO OaaHca

JlabopaTopHble 3aHATHS

JlaGoparopHnast padota 2. OnpeeneHrne BIaXHOCTH BO3ayXa

IIpo¢eccnonaibHO OPMEHTHPOBAHHOE COJEP:KaHUe (COoepKAHHE MPUKJIATHOTO MOIYJIs)

ITpakTH4YecKue 3aHATHSA

[IpakTrueckas pabora: TexHMUecKHe yCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
6apometp. OmpeneneHue Macchl BO3JyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHUH oO0bemMa KOMHATBHI,
JIaBJICHUS M TEMIIEPATyPhl BO31yXa B HEH.

[Tpaktuyeckass pabora: TexHHuYecKHe YCTPOWCTBA M IMPAKTHMYECKOE NPUMEHEHHE: ABHUraTellb
BHYTPEHHEIO CrOpaHUs, OBITOBOM XOJOAMIBHHMK, KOHJUIIMOHEp, T'MIPOMETP U ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIy4EHHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOT MU

Pasnen 4. daekTpoauHamMmnka
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Tema 4.1
DJIEKTPOCTATUKA

Conep:kanue y4eOHOT0 MaTepuaJa:

OnexTpuzanus Tea. DIEKTpUYecKUi 3apsp. JlBa Buaa aiieKTpuueckux 3apsaoB. lIpoBomHukw,
JUDJIEKTPUKU U TTOJYIIPOBOJAHHUKH. 3aKOH COXPAHEHHs IEKTPUYECKOro 3apsaa. Bzaumonencreue
3apsanoB. 3akoH Kynona. Dnexkrpudeckoe nose. HanpskeHHOCTD anekTpuyeckoro nois. [Ipuanun
CYNEPIIO3UIMHU SIEKTPUYECKHX Mosied. JIMHUN HanpsHKEHHOCTH AeKTprueckoro nois. Padora cun
aeKTpocTaTuueckoro noss. Ilorennuan. Pasnocts norenuuanos. [IpoBOgHUKY U TUIIEKTPUKH B
AJIEKTPOCTATHYECKOM MoJe. Jlusnekrpuueckas NpOHUIIAEMOCTb. DNEKTpoeMKOCTh. Konaencarop.
DIEKTPOEMKOCTh INIOCKOI0 KOHJAEHCATOPA. DHEPIUs 3apsKEHHOIO KOHAEHCATOPa

[IpakTuyeckue 3aHATHS

[TpakTuueckas padora: M3MepeHne 31eKTPOEMKOCTH KOHACHCATOPa

Tema 4.2

Coaep:xxanue yueOHOro MmaTepuaJjia:

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




TTocTOSIHHBIN

TOKM B pa3In4HbIX
cpenax

PIEKTPUYECKHI TOK.

DNEKTpUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTpuueckoro Ttoka. Mcrounuku toka. Cuna
toka. Ilocrosunbiii TOK. Hampstxkenune. 3akon Oma [ ydyacTka IEeNU. OJEKTPUUECKOE
COIIPOTHBIIEHUE. YIeJIbHOE CONPOTHBIEHHE BellecTBa. IlocienoBarenbHoe, MNapaiebHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. Pabora anexkTpuieckoro Toka. 3akoH J[xoyns-Jlenna.
MOIIHOCTD ANEKTPUYECKOTO TOKa. DJIEKTPOIABMKYIAS CHUJIa M BHYTPEHHEE COMNPOTUBIICHUE
HUCTOYHHMKA TOKa. 3akoH Owma uisi TOJHOM (3aMKHYTOM) siekTpuyeckod mernu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAsl MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTH COINPOTHBIICHUS METAIOB OT
Temrneparypbl. CBEpXMPOBOAUMOCTb. DJIEKTPUUYECKUN TOK B BakyyMe. CBONCTBa 3JIEKTPOHHBIX
nydkoB. [lomynpoBoanuku. CoOcTBEHHass W MPUMECHAs MPOBOJUMOCTb MOJIYIPOBOJHUKOB.
CaoiictBa p-n-nepexona. IlomynpoBogHUKOBBIE MPUOOPHL. DIESKTPUUYECKHIA TOK B PacTBOpax H
paciuiaBax 3JIEKTPOJMTOB. DIIEKTPOJIUTHYECKAS JUCCOUUALMA. DINEKTPOIN3. DINEKTPUUECKUNA TOK
B razax. CaMoCTOSITeIbHBIN U HECAMOCTOSITEIbHBIN pa3psa. Moanus. [lnazma

JlabopaTopHble 3aHATHS

Jlaboparopuas padota 3. V3yueHue CMEIaHHOTO COSAMHECHUS PE3UCTOPOB.
Jlaboparopnas padota 4. I3MepeHue 3JeKTPOABIIKYIIEH CHUITbI HCTOYHUKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHUS

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

Tema 4.3
MarauTHoOe IoJIe.
DIIeKTpOMarHuTHas
MHTy KIS

Copep:kaHue y4eOHOT0 MaTepuaJia

ITocTostHHBIE MarHuThl. B3auMoieicTBHE NOCTOSHHBIX MAarHuToB. MaruutHoe noise. Bekrtop
MarHuTHOM MHAyKUuU. lIpuHiun cynepnosuuuu. JInann marautHOW mHAyKuuu. Kaptuna nunui
MAarHuTHOM MHIYKLIMM I10JS MOCTOSHHBIX MarHUTOB. MarHutHOe I0JIe€ IIPOBOJHUKA C TOKOM.
KaprrHa MHMN 1O IJIMHHOTO NMPSMOI0 MPOBOAHUKA M 3aMKHYTOT'O KOJBLEBOTO IPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcrena. B3anmoaelicteue npoBoJHUKOB ¢ TOKOM. Cuiia Amrepa, ee
Monyias U HampasieHue. Cwia JlopeHua, ee MOAynb M HampasieHHE. [IBU>KeHUE 3apsKeHHON
YacTUIlbl B OJHOPOJAHOM MarHuTHoM nose. Pabora cuiel JlopeHua. SIBieHue 351eKTpOMarHuTHON
uHaykuuu. [lotok BekTopa marHuTHOW MHAYKUMH. DJIC mHAYKIMH. 3aKOH 3J€KTPOMarHUTHOMN
unaykuuu Papaznes. BuxpeBoe anexkTpuueckoe mosie. DNEKTPOABMIKYINAs CHIA MHIAYKLUUU B
IIPOBOJIHUKE, JIBMXKYLIEMCS MOCTYNATEIBHO B OJAHOPOJHOM MarHuMTHOM mnodje. IIpasuno Jlenna.
NunyktuBHOCTE. SIBeHne camomHaykiuu. DJ[C camMOMHAYKIMHM. DHEpPrusi MarHUTHOTO IOJS
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T10JIe

JlabopaTopHble 3aHATHS

JlabopartopHnast pabota 5. M3ydyenue siBneHUs 2JI€KTPOMArHUTHON WHIYKITUU
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IIpodeccnoHabHO OPHEHTHPOBAHHOE Colep:KaHNe (Coiep:KaHue MPUKJIATHOT0 MOAYJIsl)

IIpakTHYecKHe 3aHATHS

[IpakTnueckass pabora: TexHMYECKHE YCTPOMCTBA M NMPAKTUUECKOE MPUMEHEHME: 3JIEKTPOCKOII,
ANEKTPOMETP, KOHACHCATOp, KOMUPOBAJIbHBIA ammapar, CTPYWHBIM MpPUHTEpP, aMIepMeTp,
BOJIETMETP, PEOCTaT, HCTOUHUKH TOKA, SJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH AHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJYIIPOBOTHUKOBBIA ~ JMOJ,  TajbBaHWKA, IOCTOSIHHbIE  MAarHWUTBL,  DJIEKTPOMArHUTHI,
ANIEKTPOIBUTATENb, YCKOPUTENN JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeUb.

[TpakTudeckast pabora: Mepsl 37eKTpoOE30MacHOCTH, IEKTPOCTaTUYECKast 3allnTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pa3gea 5. Kosie0anus v BOJIHBI

16

Tema 5.1
MexaHUUECKHE U
SJIEKTPOMArHUTHBIE
KOJICOaHMS

Coaep:kaHue yueOHOT0 MaTEepHAJIA

Konebatenbnas cucrema. CBoboiHbIe Konebanus. ['apmonudeckue konebanus. Ilepuon, yacrora,
amruTyaa u ¢aza koneOanuid. [IpyXUHHBIM MasTHUK. MaTeMaTnueckuid MasTHUK. YpaBHEHHE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTuueckoe M JMHAMUYECKOE OINUCAaHUE KOJIeOATEeIbHOTO
nBwkeHus. [lpeBpaiieHue »Hepruyd NpU TapMOHMYECKMX KojeOaHusX. CBS3b aMIUTUTYAbI
Koje0aHUM HCXOTHOM BEIMYMHBI C aMIUIUTYIOW KoJieOaHH €€ CKOPOCTH M YCKOpPEHHS.
KonebarenbHblii KOHTYD. CBobonHbIE JJIEKTPOMATrHUTHBIE KoJieOaHus
B H/I€aJIbHOM K0JIE0aTEeIbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusmMu. ®@opmyna ToMmcoHa. 3aKOH COXpaHEHHs] PHEPTUU B HICATBHOM KoyebaTeabHOM
KOHType. BbIHyX7aeHHble MexaHuyeckue KoseOanusi. Pe3onanc. Pe3onancHas KpuBasi.
BeiHyXeHHbIE  37eKTpoMarHuTHbele  KojeOanus. I[lepemenHsli  Tok. CHHyCOMAATbHBIN
MepeMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYAHOE U JICHCTBYIOINIEE 3HAUCHUE CHITBI
ToKa u HampspkeHus. Tpancopmarop. [IpousBoacTBo, nepesadya U NoTpedICHUE ICKTPUIECKON
SHEpruM. OKOJIOTMYECKUEe PHUCKHM TIpU IPOU3BOJACTBE AeKTpuueckoi sHepruu. KymnbTypa
UCIIOJIb30BAaHUs DJICKTPO3HEPIUU B IOBCEAHEBHOM KU3HU

IIpakTuyeckue 3aHsTHS

[TpakTryeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH TIEPHO/IA MAJIBIX KOJICOAHHI I'py3a HA HUTH OT JUIMHBI HUTU M MacChI
rpy3a. MccrnenoBaHue TIEpEMEHHOTO TOKa B LENH M3 [OCIENOBATEIbHO COEIMHEHHBIX
KOHJICHCATOPA, KATYIIKH U PE3UCTOpa

Tema 5.2
MexaHndecKue 1
3H€KTDOMaFHI/ITHBI€

Conep:xanue yueOHOTo MmaTepuajia

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

MexaHnueckue BOJIHbI, yCII0BUs paciipocTpaneHus. [lepuon. CkopocTs pacipocTpaHEHUs U ITIMHA
BoIHBI. [lonepeunblie 1 poaoabHbIE BOMHBL. MHTepdepeHtus u audpakius MeXxaHn4ecKuX BOJIH.
3Byk. CxopocTs 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DneKTpOMarHUTHbIE BOJTHBI.
VYcnoBus u3nydeHus 3JIEKTPOMArHUTHBIX BOJH. B3ammuasi opuentanusi BektopoB E, B u v B
AJIEKTPOMAarHuTHOW BOJIHE B BakyyMe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE,
npesomiieHue, nojspusanus, nudpaxuus, uaTepdeperus. CKOpocTh 3IEKTPOMAarHUTHBIX BOJIH.
[Ikana >7eKTPOMarHUTHBIX BOJH. [IprMeHEHHE SJIEeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHuMnel panguocBs3W W TeneBUAeHUsA. Panuonokanus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKpY:Karolleh cpeanl

Tema 5.3
OnTuka

[IpsamonnHeiHOe pacnpocTpaHEeHUE CBeTa B OJHOpOAHOU cpene. JIyu cBeta. OTpaxkeHue cBera.
3akoHbl oTpakeHHs cBeTa. IlocTpoeHne n3o0pakeHuit B miockoM 3epkaie. [Ipenomienue cBera.
3akoHBI TpeoMIIeHHs] cBeTa. AOCOMIOTHBIM TOKaszatenb mnpenomiieHus. [lomHoe BHyTpeHHee
oTpakeHue. IIpenenbHbIil yroa noJHOro BHYTpEHHEro oTpaxkeHus. Jucnepcus cera. CioKHBIN
coctaB Oemnoro ceeta. L[Ber. CoOuparomye u paccenBaromye JMH3bL. ToHKas imuH3a. DOKycHOE
paccTosiHHE W ONTHYECKas cujia TOHKOW nuH3BL IlocTpoeHne m3o0pakeHHH B COOMpPAIOUINX U
paccenBaronux JHH3aX. Popmysia TOHKOH JWH3BL. YBEJIUMYEHUE, AaBaemoe JHH30U. [Ipemenbr
NPUMEHUMOCTH TeoMeTpuueckoil ontuku. WHTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MUHHUMYMOB B HMHTE€P(GEPEHLUOHHOW KapTHHE OT JABYX
CHH(]A3HBIX KOTePEHTHBIX UCTOYHUKOB. udpakmus ceera. AudpakimonHas pemierka. YcioBue
HAOMIO/IEHUsI TJIABHBIX ~MaKCUMyMOB TIpU TaJ€HUM MOHOXPOMATUYECKOTO CBeTa Ha
JUQpakunoHHYI0 pemeTky. [Tonspusanus ceera

JlaGopaTopHble 3aHATHS

Jlaboparopnas pabota 6. MI3amepeHnue noka3aTesns MpeloMIIeHUs CTeKIIa
Jlabopartopnast pabota 7. MccinenoBanue cBOMCTB H300paK€HUH B TMH3AX

IIpodeccnoHabHO OPHEHTHPOBAHHOE Colep:KaHNe (Coep:KaHue MPUKJIATHOT0 MOAYJIsl)

IIpakTHYecKHe 3aHATHS

[Tpaktuyeckass pabora: TexHHUecKHe yCTPOWCTBA M NPAKTUYECKOE NMPHMEHEHHe: ceiicMorpad
ANEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOI0 TOKa, JUHUU AIIEKTpoIepeaad, My3blKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEIULMHE, pajap, pagluolpHUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neusb, ouky, aymna, oroanmnapar, MpOSKIIMOHHBIN amnmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, MOISPOHI, TEJIECKOII.

[IpakTrueckas pabora: Buasl m3nyuenuid. Buapl crmektpoB. CriekTpbl uciyckanus. CIEKTpbI
nornomenus. CnekTpanbHblii aHanu3. CHekTpalbHbIe KJIAcChl 3Be3M. YIbBTpadHOIeTOBOE
uznyuenue. Muadpakpacnoe uznyuenue. Penrrenosckue ayuu. Mx mpupona u coiictsa. Illkana
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JJIEKTPOMATrHUTHBIX U3JIy4CHUN

Pa3znen 6. OcHOBBI crienMaILHONH TEOPUH OTHOCHTEILHOCTH 2 OK 01
Tema 6.1 Coaep:kanue y4e0HOro MaTepuaia 2 OK 02
OCHOBBI TEOpHH I'paHunBI  TPUMEHMMOCTH  KJIACCHYECKOM MexaHukH. [locTymarel cnenuanpHOM — Teopuu OK 04
OTHOCUTEIIbHOCTH OTHOCUTENFHOCTU: WHBAPUAHTHOCTH MOJYyNA CKOPOCTH CBeTa B BakKyyme, MPHUHIIMII OK 05

OTHOCUTENIFHOCTH DiHIITeHHa. OTHOCHTENBHOCTh OAHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH H
COKpallleHHe JUIMHBI. DHEPrus W HMIYJIbC CBOOOMHON 4YacTuilbl. CBSI3b MacCchl C SHEPrued u
HMMITYJIbCOM CBOOOJHOM YaCTHIIbI. DHEPTHUs IMOKOSI CBOOOHON YaCTHITHI

Paznen 7. KBanToBas puzuka 14 OK 01
Tema 7.1 Conep:xanue y4eGHOro MaTepuaia 2 OK 02
DJIEMEHTHI ®oronsl. Dopmyna [lnanka cBsizu sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrust U UMITYJIbC (GOTOHA. OK 04
KBaHTOBOM OIITUKH OtkpeiTie u uccnenoanue (ororddexra. Ombitel A.I'. CroneroBa. 3akoHbl (QoTodddekra. OK 05

VYpasuenue DiHmTelHa 11 portorddexra. "Kpacnas rpanumna" doroaddekra. laBnenue crera. OK 07
Omnpitel I1.H. JIeGeneBa. XuMudeckoe JeHCTBUE CBETA 1K 2.2
Tema 7.2 Coaep:xxanue yueOHOro Mmarepuajia 2
Crpoenue atoma Mognens atroma Tomcona. Onbitel Pesepdopna mo uccnenoBanuo crpoenus: aroma. [Inanerapuas
mozenb aroma. [loctynatel bopa. M3nyuenune u mornomieHre (OTOHOB MpU MEPEXOJie aToMa C
OJTHOTO YPOBHSI SJHEPrUH HA Jpyroi. Bumbl ciekTpoB. CIieKTp ypOBHEH dHEPTHUHM aTOMa BOAOPO/IA.
BonnoBrle cBoiicTBa yactuil. Bomusl ne bpoiins. KopryckynsapHo-BonHoBo# ayanusM. dudpaxims
AJIEKTPOHOB B KpucTaywiaX. CIIOHTAaHHOE W BBIHYKJICHHOE HM3JIyYCHHE. YCTPOMCTBO W MPUHITUTI
paboTHI J1a3epa
[IpakTrueckue 3aHATHS 1
ITpakTnueckas pabora: HabmoneHune nuHeiiuaToro crnekrpa
Tema 7.3 Copaep:kaHue y4eOHOro MaTepuaJa 4
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ATOMHOE SAPO

Metoabl HAOMIONEHHUSI M PETUCTPAIMU AJIEMEHTApPHBIX YacTull. OTKPBITHE PaJNOAKTHUBHOCTH.
OmneiTel Pezepdopaa mo ompeneneHuo coctaBa paJiuoakTUBHOTO u3nmydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3Iy4eHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE POTOHA
u HeWtpoHa. Hyknonnas moxens snapa I'eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe 4mciio
anpa. 3otonsl. Anbda-pacnan. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyyeHue.
3aK0H paJMOaKTUBHOIO paciaia. JHEPTHsI CBSI3U HYKJIOHOB B siape. SnepHbie cuibl. Jledext macchl
anpa. Snepusle peaknuu. [lenenue u cuHres sAnep. SAnepHbeiil peaktop. TepMosaepHbId CUHTES.
[TpoGaeMbl 1 IEPCIEKTUBBI SIEPHON IHEPTETUKH. IKOJOTUUECKHUE ACTICKTHI SACPHON SHEPTETHKH.
OnemeHTapHble YacTULbl. OTKpBITHE NO3UTpOHA. DyHIaMEHTaJIbHBIE B3aUMOIEHCTBUS

IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IEPKaHHeE (CoTepKaHHe MPUKJIATHOTO MOTYJIs1)

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuueckas pabora:

1. lenoBas urpa: IloHATHS, CBsA3aHHBIE C M3YYEHUEM METOJOB HAy4YHOTO IMO3HAHUSA: SIBIICHUE,
HAy4YHBIA (akT, THIIOTe3a, (PU3NUYECKas BEIUYHHA, 3aKOH, TEOPHsS, HAOIOJICHUE, IKCIICPUMEHT,
MOJEJIIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

2. Ilpaktuyeckas padora: TexHnueckue yCTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: (DOTOIEMEHT,
dotomatuuk, coimHeuHas OaTapesi, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIIBIOTED,
JIO3UMETp, Kamepa BuiibcoHa, siiepHblid peakTop, aroMHas bomba

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Tema 8.1
(D71eMEHTEI
ACTPOHOMUU U
ACTPOPU3UKU

Coaep:xxanue yueOHOro MmarepuaJjia

Bun 3Bezqnoro neba. Co3Be3ausi, IpKUE 3BE3/bl, TUIAHETHI, UX BUANMOE ABMkKeHUE. ColHeyHas
cucrema. [lnanersl 3emHo¥ rpynmbl. [lmanerbi-rurantbl. Manbie Tena CONHEYHOW CHCTEMBI.
Counnrne, porochepa u armocdepa. ComHednast akTHBHOCTh. McTounnk sHepruu CoHIA U 3BE3]T.
3Be31pl, HMX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, paAHyC, TeMIeparypa, HUX
B3aMMOCBA3b. 3BE3/Ibl TJIABHOW MOCIEAOBATEIIBHOCTA. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" st
3Be3]] [NIABHOM MOCIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 38e31. COBpeMEHHbIE MPeICTaBICHUS
0 MPOUCXOKJAEHUH U 3BotoLuu CoyHLa U 3Be3. DTamnbl *KU3HU 3Be3]. Mueunsiii I1yTh - Hama
lNanaktuka. CriupanpHas cTpyKTypa [anakTuku, pacrnpeaeneHue 3Be3, raza u nbui. [lonoxxenue
n newkenue Comana B [Namaktuke. Ilmockas u chepudeckas moacucrembl ['amaktuku. Twurbt
rajakTuk. PaguoranakTuky u kBazapsl. UepHble AbIPHI B Aapax ranakTuk. Becenennas. Pacimmpenue
Bceenennoii. 3akon Xab606ma. Pazoeranue ranaktuk. Teopus Bombioro B3psiBa. Mojens «ropsiueit

OK 01
OK 02
OK 03
OK 05
OK 07
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Bcenennoii». Macmtabnas crpykrypa Bcenennoil. Meraramaktuka. HepemieHHbIe MpoOIeMbl
aCTPOHOMUU

JlabopaTopHble 3aHATHS 2
JlaGopatopHnas pabora 8. HaGitoaeHus HEBOOPY>KEHHBIM IJ1a30M C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKESHUHN JIJIs1 ONpeACTICHHS MOJI0KEHHUS HEOECHBIX 0O BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31sl CeBEpHOIo MOIyIIapUs U sIPKUE 3BE3/1bl
IIpomexxyTouHas aTTecTanms (3a4€T C OLEHKOM)
Bcero: 97
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3. YciaoBus peau3anuu MPOrpamMmbl 001eodpa3oBaTeIbHOIM
AUCITATIIMHBI

3.1 TpeGoBanuss K MHHUMAJIBHOMY MATEPHAJTbHO-TEXHHYECKOMY
o0ecre4eHn 1o

Peanuzamus nporpaMmbl TUCHUIUIMHBI TPEOyET HaIM4Uns y4eOHOTo KaOMHeTa
buzuKH.

B kabunere pusuku mmeercss HeoOXxoaumoe J1abopaTopHOe 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 JEMOHCTPALUMNA JI UCCICAOBAHMS H3y4aeMbIX SIBICHUA U
IPOIIECCOB, SMIMPHUUYECKUX W (yHIAMEHTaJbHBIX 3aKOHOB, UX TEXHUYECKHUX
npuMmeHeHuil. JlabopaTtopHoe oOOpymOBaHUE Ui YUYEHHMYECKHX MPaKTUYECKHX
paboT QopMupyeTcs B BHJI€ TEMAaTHUYECKUX KOMILIEKTOB U 00ECTeYMBaeTCs B
pacuére OJHOrO0 KOMILJIEKTa Ha JBYX OOydaromuxcs. TeMaTuyeckue KOMILIEKTHI
71a060paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00YUaIOUINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMHIA;

- KOMIUIEKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ]aHus JJI IPOBEPOYHBIX PaboT;

- mpoeccruoHaIbHO OPUEHTUPOBAHHBIE 3aaHMUS,

- Matepuainsl TudPepeHIIMpOBaHHOTO 3a4UeTa.

TexHudeckue cpeacTBa 0OydICHHS:

- TEpPCOHAIBHBIA  KOMIBIOTEp C  JIMIEH3WOHHBIM  IPOTPAMMHBIM

oOecIieYeHHEM;
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- IPOEKTOP € IKPAHOM.

- 3anpl (OMOIMOTEKAa, YUTAIBHBIA 3al C BBIXOJOM B HH(GOPMAILMOHHO-
TEJIEKOMMYHUKALMOHHYIO ceTb HTEepHET).

[lepeueHb 1EMOHCTPALIMOHHOIO U JIAOOPATOPHOTO 00OPYAOBAHMUS:

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 KommuiexT 11t 1abopaTopHOro NpakTUKyMa 10 MEXaHHUKE;

6 Kommekt asis 1abopaTopHOro NpakTUKyMa o MOJIEKYJIAPHOM (hu3uke

U TCPMOAWMHAMHUKE;

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;

Kommiext mpuOopoB U NpUHAIEAKHOCTEN JIJIs1 IEMOHCTPALIMKY CBOMCTB

QJICKTPOMAruuTHBIX 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 neMOHCTpallMOHHBIN 110 BOJTHOBOM OITHKE;
80.  CnexTpocKol AByXTpYyOHBIN;
81.  Habop cnekTpaibHbIX TPYOOK C MICTOYHUKOM MUTAHUS;
82.  VYcranoBka s uzyuenus hotodddhexra;
83. Habop aemoHCTpalmoHHbIHN Mo noctosiHHoU [1naHka;
84.  KoMIeKT HarJISIHbIX TOCOOUH JJIsI TOCTOSTHHOTO UCTIOIh30BaHNUS,
85.  Kowmrekt mopTpeToB ajis ohopMiieHUs KaOUHETa;
86.  KoMIiekT 7eMOHCTPAIMOHHBIX YUSOHBIX TaOJIHII.
[IpumepHbIli  TepedYeHb  JIEMOHCTPAIIMOHHOTO W J1abOpaTopHOTro
000pyI0BaHUS HOCUT PEKOMEHIaTeIIbHBIN XapakTep.
3.2 UudopmanmoHHoe obecrieueHne 00ydeHust
JUis  peasvzanuu  MpPOTpaMMbl  JTUCUUIUIMHBI  OMONUOTEYHBIA  (OHA
0o0pa3oBaTeNbHON OpraHW3aAlMK MMEET TICYaTHBIC W DJCKTPOHHBIC YUCOHWKH W
pa3paboTaHHbIE B KOMIUIEKTE C HHUMH Yy4eOHble mocoOus (Ipu HAJIWYUK),
JOMYIIEHHBIE K HCIIOJIB30BAHUIO MPU pPeaM3allii 00pa30BaTEIbHBIX MPOrPaMM
CpemHero MpoQeCCHOHAIBHOTO 00pa30BaHMsI, pealM3yeMbIX Ha 0a3e OCHOBHOTO
o0miero oopasosanus’.
[Ipu peanuzanuu TPOrpaMMbl JUCIHHUIUIMHBI BO3MOXKHO HCIOJb30BaHHE
AJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, JOMYIIEHHBIX K HCIOIB30BAHUIO MPHU

peanu3anuy 00pa30BaTEIbHBIX IIPOIPAMM CPEIHETO OOILEro 00pa3oBaHus .
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4. KoHTpoJIb M OLEHKa Ppe3yJbTaTOB OCBOCHUS 0011e00pa3oBaTeIbHOM
AUCUMILTHHBI

KoHTpoib M oOLeHKa pe3yJbTaTOB OCBOEHHUS OO0IIeo0pa3oBaTeIbLHOM
JTUCHUIUIMHBL ~ pPAaCKpBIBAIOTCS  4epe3  AUCHUIUIMHAPHBIE  PE3YJbTaThl,
HaIpaBJIeHHbIE Ha (popMUpOBaHHE OOIUX U MPO(HECCUOHATBHBIX KOMIIETEHIIUM

0 pasziesiaM ¥ TeMaM COJIep KaHus yueOHOro MaTepuarna.

Ko 1 HauMeHOBaHHUe Pa3zpen/Tema Tun omeHoOYHbBIX
(opMupyeMbIX KOMIIETEHIIUI MepPOnpHUATHI

OK 01. Beibupars cnoco0sl | Pazgen 2. Tems 2.1.,2.2., 2.3.
peuieHust 3ama4 | Paznen 3. Temnr 3.1.,3.2., 3.3.
PO eCCHOHATBHOM Paznen 4. Tembi 4.1.,4.2., 4.3.
ACATCIBHOCTH  MPUMEHHUTCIIBHO | pasnen 5. Temsr 5.1., 5.2., 5.3.
K pa3INYHBIM KOHTEKCTaM Pasnen 6. Tema 6.1.

Pazpen 7. Temnr 7.1, 7.2, 7.3.

Pazgen 8. Tema 8.1
OK 02. Hcnonw3osarts | Pasgen 2. Temsr 2.1.,2.2., 2.3.
COBPEMCHHBIC CpPe/ICTBA MOHCKA, | Paznen 3. Temsr 3.1., 3.2., 3.3. YcTHBIN 01poc;
aHalM3a U WHTEPIPETAUMH | Pasnen 4. Tempi 4.1., 4.2., 4.3. (bpOHTANBHBINA OIPOC;
nHpopmaium, | paspen 5. Temst 5.1.,5.2.,5.3. | Habmozenne
I/IH(I)OpMaI_II/IOHHBIe TEXHOJIOTUHU Pa3z[en 6. Tema 6.1. 3a BBIIIOJIHEHUEM
igﬂo @ecc;(?;z?liiignﬂ sanat Pasnen 7. Tems! 7.1, 7.2, 7.3. J1a00PATOPHBIX pa(;OT;
AT HOCTH Pasnen 8. Tema 8.1 MPaKTUYECKHe pPaboThl
OK 03. IInanuposats | Pasmen 1. Tema 1.1. (pemeiie
U peallM30BbIBaTh COOCTBEHHOE | Paznen 3. Temsr 3.1., 3.2., 3.3. KATCCTBEHHBIX
npodeccHoHaNbHOe U Pasnen 4. Temr1 4.1.,4.2.,4.3. M PACUCTHEIX 53/131);
JIMYHOCTHOE Pa3sBUTHE, | Pasyier 8. Tema 8.1 TCCTHpOBaHIiI’e;
[PEANPUHUMATENBCKYIO PCIICHNC KEHC-3a11at,
NESTEILHOCTD HaOJII0JICHUE W OIICHKA
B npodeccuonansHol  cdepe, MOJATOTOBKH  JIEJIOBOY|
HCIIOJIb30BaTh 3HAHUS o UTPHI;
MPaBOBOM u (buHaHCOBOMU BLIMOJHEHHE  3a/1aHU
TPaMOTHOCTH IIPOMEKYTOYHOU
B pa3IMYHBIX JKM3HEHHBIX
CUTYAIUAX aTTecTauu
OK 04. OddexTusHo | Pasnen 2. Temsr 2.1.,2.2., 2.3.
B3aMMOJICHCTBOBATh U paboTarth | Pasmen 3. Temsi 3.1., 3.2., 3.3.
B KOJUICKTUBC 1 KOMaHAc Pasnen 4. Temsr 4.1.,4.2.,4.3

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

Pa3znen 6 Tema 6.1.

Paspen 7. Temnr 7.1, 7.2, 7,3
OK 05. OcymectBisaTh ycTHYO | Paszgen 1.
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U MUCBMCHHYIO KOMMYHUKAIIUIO

Paznen 2.

Temsr 2.1.,2.2., 2.3.

Ha  TOCyAapCTBCHHOM  A3BIKC | Pazmen 3. Temsr 3.1., 3.2., 3.3.
Poccuiickoit  @enepauun € | Pasnen 4. Tembi 4.1.,4.2., 4.3
yHeToM 0COOEHHOCTEH | Pasnien 5. Tems 5.1., 5.2., 5.3,
COLHATBEHOTO Pa3nen 6. Tema 6.1.
1 KYTIGTYPHOTO KOHTEKCTa Paszen 7. Temsi 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 07. ConeiictBoBath | Pasnen 2. Temsr 2.1.,2.2., 2.3.
COXpaHCHUIO OKPYXKAIOWIECH | Pasnen 3. Temsr 3.1., 3.2., 3.3.
Cpesbl,  PECYPCOCOEPEIKCHHUIO, | Pagnen 4. Temst 4.1., 4.2., 4.3
TIPUMCHATE SHaHWA 06 | pasnen 5. Temsi 5.1., 5.2., 5.3,
M3MCHCHWH KINMATa, MPHHLMIEL | b oo g Tenyr 7.1, 7.2
OepeKITMBOTO HPOHSBOACTBA, | b o 6 Tea 8.1
3¢ pexTHBHO  JEHCTBOBAaTH B
YPE3BBIYANHBIX CUTYAITUSIX
[IK 2.2. OcymectBnsate yueOHO- Pazmen 2. Temsr 2.1. .
METOTUICCKYIO NEATETBHOCTD, Passen 3. Temsl 3.1 YCTHEIH onp e,
pa3pabaThIBaTh NPOrPaMMHO- Pgs 4. T 4.1. (bponTanbHeLi onpoc;
ACT % 1CMBL 4. 1. HAOJII0JICHUE W OLICHKA
METOIMYECKOE oOecrieueHue Pasnen 5. Temsr 5.1. °
peanuzanun JIOTIOTHATENBHOH| 1, asmen 7. Temsi 7.1, HOM(')TOBKH ACIOBOH
00111€00pa30BaTEIBLHON MPOTPAMMB] UIPBL
Ha OCHOBE Ha aKTyaJlbHOW y4eOHO- BBITIOJIHEHHME 3aJaHHH
METOTUICCKOM JIUTEPaTypHl. HpOMe)KYTO‘IHOﬁ
aTTeCTaIluu
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