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1. O0mass  xapakTepucTHKa  NPUMEPHOW  padodeid  MPOrpaMMbl
0011e00pa30BaTEIbLHON JUCHUILVINHBI «PU3NKA)
1.1. MecTo TUCHUILINHBI B CTPYKTYpe o0pa3oBaTenabHoil mporpammsbl CI1O:
Oo61eo0pazoBaTenbHas AUCIUILIMHA «DU3KKa» ABISIETCS 0053aTeIbHON
4acThI0 00111€00pa30BaTEIbHOIO IUKIJIA 00Pa30BaTENIbHON MTPOTrPaMMBI
B cooTBeTcTBUU ¢ PI'OC CIIO no cnenmansaoctu 40.02.04 «fOpucnpyaeHIus»
( npogheccuu/cneyuanvrocmu)

1.2. Ileqiu ¥ muIaHMpyeMble Pe3yJbTAThI OCBOECHHSI TUCHUILIUHBI:

1.2.1. Hean 1uCHUNJINHBI:

Conepxanue mporpamMMbl 0011e00pa3oBaTEIbHON IUCHMIUIMHBL Du3nka
HAIPaBJICHO HA JJOCTUKEHUE CIEIYIONINUX LETeH:

* (GopmMupoBaHUE Y 00yYarOUIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,
3HAUUMOCTH (PU3NYECKUX 3HAHUU JUIsi COBPEMEHHOrO KBadU(DUIIMPOBAHHOTO
CHEIUATNCTa MPU OCYIIECTBICHUH €r0 MpohecCuOHATBHOM eATeIbHOCTH;

* (hopMUPOBaHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

® OBlaJeHWE  CHeNU(PUIECKON  cUCTeMON  (DU3WYECKUX  TIOHSTHH,
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

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

® OBJQJCHUE OCHOBHBIMH METOJAaMU HAy4YHOTO TIO3HAHUS MPUPOJIBI,
UCIIOb3yeMbIMU B (u3uke (HaOJIOJeHNEe, ONMUCAHHWE, U3MEPEHHE, BBIJIBUKEHUE
TUIIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

® OBJAJCHHUE YMCHHSAMU OOpadaThIBATh JAHHBIC AIKCIICPUMEHTA, OOBSICHATH
MOJIyYEHHBIE PE3yJIbTaThl, yCTAaHABIMUBATh 3aBUCUMOCTU MEXIY (PU3MUEeCKUMU
BEITMYMHAMU B HA0J101aeMOM SIBJICHUH, JI€NIaTh BHIBOJIBI;

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

® pPa3BUTHUE MMO3HABATEIIbHBIX UHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce NMPUOOPETEHUsI 3HAHUM C MCIOJIb30BAHUEM Pa3IUYHbIX
WUCTOYHUKOB WH(MOPMAIMU W COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHH;

yMeHu# (opMyIupoBaTh U 0O0CHOBBIBATH COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHUIO



K (huzmdeckoit HHGOpMAIINH, TTOTy4aeMOU U3 pa3HbIX UCTOYHUKOB;

® BOCHHUTAHHUE YyBCTBA TOPJOCTH 32 POCCHHCKYIO (PU3UYECKYIO HAYKY.

Ocobennocms  opmuposanusi COB0KYNHOCMU 3a0a4 U3y4yeHus @uauku
011 cucmemvl  CpeoHe20 NpoPecCUOHATbHO20  00pA308aHUL  3AKTIOYAETNCS
8 HeoOX0OUMOCMU peanu3ayuu npopeccuoHaIbHOU HANPABIEeHHOCMU peulaembix
3a0au, yuéma ocobennHocmell cghepvl OesmenbHOCMU OYOYUWUX CREYUATUCTNOS,
HO3MOMY, NPAKMUYECKU, 8 KadcooMm pazoeie NpumMepHol paboyel Npocpammol,
8 COOepuHCanHul yuebHo2o0 Mamepuand, npueeoeHvl membl NpaKmuyeckux pabom,
cnocoocmeyowue  0ojlee  HA2AAOHOMY  VCBOEHUIO  Y4eOH020 — Mmamepudaid.
Ilpenooasamens  6énpase  camocmosamenvHo  GulOUpams — Yopmy  U3VUEHUs.
mamepuana: neKkyus, OeMOHCMpayus 3IKCHepUMeHma, npakmuieckas paboma,
APAKMUKYM NO peulenuio 3a0ay u np., a maxdice no cCBO0eMy YCMOMPEHUIO
npoBoOUMb  OeMOHCMPAYUOHHbIE U 1aO0pamopHvie  pabomvl ¢ YYEMOM
umerowe2ocst 060py008anus (onpeoesims NPOOOINCUMETbHOCMb 1AD0PAMOPHO20
UYU NPAKMU4ecKo20 3aHAMusl, OONOJHAMb €20 Opy2UMU BUOAMU paOOm. usydeHue
meopemuyecKo20 Mamepuaia, peulerue 3a0ad, paboma ¢ mexHu4ecKum mekcmom,
mecmupoganue u np).

IIpenooasamens Modicem CAMOCMOAMENLHO onpeoensims
nOCIe008amenbHOCMb  U3YYeHUsI U 00beM 4acos, OmeoOuMblll HA U3yueHue
OMOENbHLIX MmeM, 8bloupaem memamurxy NpoghecCUOHAIbHO OPUEHMUPOBAHHOZO
cooepocanus  OUCYUNIUHBL 8  3asuUcCUMocmu  om  cneyuguxku  Oyoyweu
npoghecCcuoOHAIbHOU 0esIMmeIbHOCIU 00YYAIOUUXCAL.

1.2.2. Ilnanupyemble pe3yJibTATBI OCBOCHHSI 001Ie00pa3oBaTeIbHOM
aucuumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mue komnereHuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUN
(manee — 1K) ®I'OC CIIO B cOOTHECEHHH C JIMYHOCTHBIMH, METANPEIMETHBIMU 1
NpEeIMETHBIMUA pe3yJibTaTaMu oOydeHus 0a3oBoro ypoBHs (mamee — [IPO)

®I'OC COO npencraBiieHbl B TaOIUIIE:



Kona
U HaMEeHOBaHHe
dopmupyembIx
KOMIIeTeHIU I

IInanupyemble pe3yJbTaTbl OCBOCHHMS IPOrPAMMBI N0 JMCHUIIIHHE

Oo0mue

JAucuunimHapHbie

OK 01. Beibupats
CIoCcoOBI pelieHus 3a1a4
npodecCuOHAIBHON
JIESITEIIBHOCTH
MPUMEHHUTEITHHO

K Pa3JInIHbIM
KOHTEKCTaM

JIM4HOCTHBIE pe3yNbTaThl JOJKHBI OTPAKaTh B YaCTH
TPYJIOBOT'O BOCIIUTAHHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa,
TpyAoI00ue;

- TOTOBHOCTb K aKTUBHOM JAEATEIbHOCTH TEXHOJIOTHUYECKOM
u coLMaJIbHOU HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJHATH TaKyIO JIESTEIbHOCTD;

- HHTEpeC K pa3IuyHbIM cdepaM mpodeccHoHaNTbHOMI
NesITeIbHOCTH,

- TOTOBHOCTH M  CIIOCOOHOCTh K  0Opa3oBaHUIO
1 caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HMU;
MeTtanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMH
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JTOTUYECKHE ICHCTBUS:

CaMOCTOSITENILHO  (POPMYIUpPOBATh M aKTyaJIHM3UPOBATH
npobiemy, paccmaTpuBath ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIA OCHOBAHHUS

JUIsl  CpaBHEHHWsA, KiacCUpUKAIMK W 00OOIICHUS;
OMPCACIIATE LECIU ACATCIIbHOCTU, 3aAaBaTb MAapaMCTPhI U
KPUTEPHUH

ux JOCTHIXCHUSA, BBIABIIATH 3aKOHOMCPHOCTHU u
MIPOTHBOPEYUS

B paCCMAaTpUBACMBbIX ABJICHHUAX
0) 6a30BbBIE UCCIIETOBATEILCKUE ICHCTBUS:
- BIAACTh HAaBBIKAMU Y4YEOHO-HCCIEAOBATEIbCKON U

IPOCKTHOW  JEATENbHOCTH, HAaBBIKAMU  pa3pelICHUs
npobiem;
- BBIABJIATH _ NPHYMHHO-CIICJCTBEHHbIC  CBSI3H W

IIP6 1. CdhopMupoBaHHOCTh NPEACTABICHUNA O PpOIHU
U MecTe (PU3MKU M aCTPOHOMHUH B COBPEMEHHOW HAy4YHOM
KapTUHE MHUpPA, O CHUCTEeMOOOpasylomend poiu (HU3NKH
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHUH, O BKJIAAE€ POCCHMCKHX M 3apyOeKHBIX
YYEHBIX-(OU3UKOB B  pa3BUTHE HAyKW; [IOHUMaHHE
(u3nueckoil  CYIIHOCTH  HaOJIOJIaeMbIX  SIBJICHHIA
MUKpPOMHpA, MAaKpOMHpa U MEramupa; MOHUMaHHE POJIU
aCTPOHOMHHU

B MPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKa W JaJIbHEHIIEM
HAYYHO-TEXHUYECKOM  Pa3BUTHH, pomu ¢buzukn
B (OpPMHUPOBaHMHM Kpyro3opa ¥  (PYHKIIMOHAIHHOU
IPaMOTHOCTH 4YeNlOBeKa JJIsi pelIeHHs MPaKTUYeCKUX
3azay;

[MP6 2. CdopMUPOBAHHOCT, YMEHHUU paCHO3HABATH
¢busuveckue  sABieHHS  (MPOIECCHI) H  OOBICHATH
UX Ha OCHOBE W3YYEHHBIX 3aKOHOB, paBHOMEPHOE
U PaBHOYCKOPDEHHOE  MpPSIMOJMHEHHOE  JBUKEHHE,
CBOOOJHOE TaJeHHE TeJ, JBHKEHHE II0 OKPY>KHOCTH,
MHEpLIYsA, B3aUMOJICHCTBHUE Tell, KojeOaTenbHOe IBUKEHHE,
pEe30HaHC, BOJIHOBOE JIBHXKeHHUE; nu(pdy3usi, OpoyHOBCKOE

IBWKCHNE, CTPOCGHUE OJKHIKOCTEH W TBEpPABIX Te,
M3MEHEeHHe o0beMa Tell MPU HarpeBaHUM (OXJIAXKIICHHUH),
TEIJIOBOE  PaBHOBECHE, HCIApEHHE,  KOHJCHCAIIHS,
IUTaBJICHUE, KPUCTAJUIM3ALUS, KHUIIEHUE, BIIAXHOCTb
BO3/JyXa, CBS3b CpPEIHEH KUHETUYECKOW SHEpPruu
TEIJIOBOTO  JBM)KEHUS  MOJIEKYll ¢  aOCOJIOTHOM

TEMIEPaTypol, TOBBIIIEHUE [aBJICHUS Tra3za IpH €ro
HarpeBaHUU

B 3aKpBITOM COCYJIe, CBSi3b MEXAY TapaMeTpaMu




aKTyaJIuM3UpoBaTh 3ajady, BBIABUIATh THUIIOTE3y €€
pElIeHNs, HaxOOUThb AapryMEHThl I [OKa3aTelbCTBa
CBOMX YTBEpXKICHHUH, 3aaBaThb IapaMeTpbl U KPUTEpUU
peleHns;

- AQHAIU3MPOBATH IIOJIyYCHHBIE B XOJE€ PELICHUs 3a1adu
pe3yJIbTaThl, KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

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

- YMETb MHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX NPEIMETHBIX
oOiacreii;

- BBIIBHTaTb HOBBIE HJCH, INpe/laraTb OPUTHMHAJIbHBIC
IIOAXO/bI U PEILCHMUS;

- IPOSIBJIATE  CIOCOOHOCTh HX HCIOJb30BAHUSA B
[I0O3HABATEJILHOW U COLUAIbHOW IIPAKTUKE

COCTOSIHUSI Ta3a B H30Mpoleccax; 3JIEKTPU3ALMs Ted,
B3aUMOJICHCTBHE 3aps0B, HAarpeBaHWe IPOBOIHHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
WHIYKIMS, ACWCTBUE MAarHUTHOTO TIOJST Ha MPOBOJHUK C
TOKOM

W JBWKYIIUHCS 3apsiji, SJIEKTPOMArHUTHBIC KOJIeOaHHS
U BOJIHBI, TPSMOJIMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpa)KE€HHUE, TpeIOMJICHUE, UHTEpPEPEeHIUs, AUPPAKIUS
u HOJISIPU3ALUSL CBETa, JHCTIepCHS CBETa;
(dbotosnektpuuecknii  3G(dEKT, CBETOBOE  JIaBIICHHUE,
BO3HUKHOBEHHE JHMHEHYATOr0 CIEKTpa aToMa BOAOPOJa,
€CTECTBEHHAS U MICKYCCTBCHHAsI PaJOAKTUBHOCTH;

[1P6 3. BrageHue OCHOBOIOJIATAIOUIMMH (U3UUECKUMHU
NOHATHSIMH W BEJIMYMHAMH,  XapaKTEPHU3YIOIUMH
¢u3nyeckue mnporecchl (CBA3aHHBIMU C MEXaHUYECKHM

JBHUXXCHHUEM, BSaHMOHeﬁCTBHeM TCJI, MCEXaHUYCCKUMH
KOJICOAHHMSIMHU u BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BE€IICCTBA, TCIIJIIOBBIMU nmponeccaMu;

3JIEKTPUYECKUM M MArHUTHBIM TIOJISIMHU, 3JIEKTPUYECKUM
TOKOM, AJICKTPOMArHUTHBIMH KOJECOAHUSIMA U BOJHAMU;
ONTUYECKUMH SBJICHUSMH; KBAaHTOBBIMHU SIBIICHHUSIMH,
CTPOCHHEM aTOMa M aTOMHOTO fJIpa, PATMOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJIATAKOLIMMHU  ACTPOHOMUYECKUMU
MOHATUSIMH, TTO3BOJIIIOIIMMH XapaKTEPU30BaATh MPOIIECCHI,
MPOUCXOMSIIME HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMaXx,
B MEXKTaJIaKTHUECKOW CpeJie; NBIKCHHE HEOECHBIX Tel,
JBOJIIOLIMIO 3B€311 M BeelleHHOi;

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

OHCPIrur, 3aKOH COXpPAaHCHHUA  HMITYJIbCA, TPHUHIUIL
Cyneprno3snuumn CHIJI, IMIPUHIUIT PaBHOIIPAaBHOCTHU
HHCPIHUAJIBHBIX CHUCTEM OoTCUCTa, MOJICKYJISIPHO-

KHHCTHYCCKYIO TCOPHUIO CTpPOCHHA BCIICCTBA, TI'a30BEIC




3aKOHBI, TIEPBBI  3aKOH  TEPMOJUMHAMMKH;  3aKOH
COXpaHEHUs SJIEKTPUUYECKOT0 3apsa, 3aKoH KyoHa, 3akoH
Oma s ywactka wnenu, 3akoH Owma g MOJTHOU
3JIEKTpUYECKOW 1enu, 3akoH Jlxoynsa - JleHua, 3akoH
3JEKTPOMAarHUTHOM  MHAYKIHMH, 3aKOH  COXpaHEHHUs
SHEPIHM, 3aKOH MPSAMOJIUHEHHOTO pPacHpoCTpaHEHUs
CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJIICHUS CBETA;
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAaHEHUS UMITyJIbCa,
3aKOH COXPAHEHUS AJIEKTPUYECKOrO 3apsiia, 3aKOH
COXpaHEHHsT MAcCOBOrO 4HWcia, nocrynarsl bopa, 3akoH
PaaMOaKTUBHOIO pacCMazia); YBEPEHHOE HCIOJIb30BAHKE
3aKOHOB M 3aKOHOMEPHOCTEH IMpH aHajau3e (PU3NYECKUX
SIBJIECHUW U MPOLIECCOB;

[IP6 6. BrnageHwe OCHOBHBIMM METOJAAMH HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMbIMH B (DU3HKE: MPOBOIUTH MPSMBIE
1 KOCBEHHbIE U3MEpeHHs (PU3NUECKUX BEIUYUH, BHIOUpas
ONITUMAJIBHBIN CTIOCOO M3MEPEHUS U UCTIONb3Ys U3BECTHbIC
METOJbl OLUEHKH IMOrPEIIHOCTEd W3MEPEHHM, MPOBOJUTH
UCCIICZIOBAaHNE 3aBUCUMOCTEH  (U3NYECKUX  BEIMYUH
C MHCIIOJNIb30BAHMEM TMPSIMBIX H3MEpPEHUH, OOBACHATH
MOJIy4€HHBIE Pe3yIbTaThl, HCTIONB3YsI (PU3MUECKHe TEOPHH,
3aKOHBI U TMIOHATHS, U JIENaTh BBIBObI; COOJIIOIaTh paBuiIa
0e30macHOro TpyJa IMpU TNPOBEIEHUH HCCIIEAOBAHHMA
B paMKax Y4yeOHOro DJKCIepuMeHTa U  Yy4yeOHo-
HCCIIEIOBATENIbCKON  JEATEIBHOCTH €  MCIIOJIb30BAaHUEM
UU(POBBIX U3MEPUTENIBHBIX YCTPONUCTB U J1a0OPaTOPHOTO
o0opynoBaHusi;  C(OPMHUPOBAHHOCTb  IpEJCTaBICHHHA
0 MeToJaxX TMOJIy4eHHUs HAyYHbIX aCTPOHOMHUYECKHUX
3HAHUI;

[1P6 7. ChopmMupoBaHHOCTh YMEHHS peulaTh pacdeTHBIE
3aJaud  C SIBHO 33JaHHOW (DU3HYECKOH MOJENbIo,
WCIOJIb3Ysl (PU3MUECKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4¥l BEIOUpATh (PU3HUECKYIO MOJIEINb,
BBIACIATh  (DM3MYECKHME  BEIMYMHBI U (OPMYJIBL,




HEOOXOUMBIC

JUISE €€ peIeHUs, IMPOBOJUTH pacueThl W OICHHBATH
pPEATbHOCTh ~ TIOJYYEHHOTO  3HAueHUst  (U3HUECKOMN
BEJIMYMHBI, PElIaTh KAaueCTBEHHBIC 3ajaud, BBICTpanBas
JIOTHYECKH HENMPOTUBOPEUYHBYIO IEMOYKY PACCYKICHHIMA
C OIOpOM HAa W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3UYCCKUE SIBJICHHS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaIn3a

U MHTEpIpeTalun
uHbopmaruu

U HH(OpMaIIOHHBIE
TEXHOJIOTHH

JUTSI BBITIOJTHEHUS 33724
npodecCuOHAIbHON
JeSITeTbHOCTH

JInyHOCTHBIE pE3yNbTATHl JIOJKHBI OTpa)XaTb B YACTH
LIEHHOCTH HAyYHOT'O MMO3HAHMUSL:

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

MIPAaKTUKH, OCHOBAaHHOIO  HA  JWajore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MTOJIMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME S3BIKOBOM M  YHUTATEJIbCKOM

KyJBbTYPBI KaK CPeJCTBAa B3aUMOJACHCTBHS MEXK]TY JIFOJbMH
Y TIO3HAHUSI MUPA;

MeTanpeaMeTHbIe pe3yIbTaThl JJOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUAMMU:

B) paboTa ¢ nH}popMaIuei:

- BJQJICTh HaBBIKAMH TIOJYYCHHUS HWH(POpMAIUU U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIICCTBIIATh TOWCK, aHallu3, CHUCTEMAaTH3aIlui0 U
WHTEPIIPETANNI0 HHPOPMAINH Pa3IUYHBIX BUIOB U (HOpM
MIPEJICTABIICHHS;

- UCIIOJIb30BATh CpencTBa UH(GOPMAITMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTMH B  PCIICHHH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COONTIOACHUEM TPEOOBAHMI IPTOHOMHKHU, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PECYpPCOCOepeKEeHHsI, TIPABOBBIX
1 3THYECKUX HOPM, HOPM MH(DOPMAITMOHHOM O0€30IMaCHOCTH

[IP6 5. VYMeHuWe yuYMTHIBaTH TpPaHUIBI TPUMEHEHUS
M3YYCHHBIX (DU3MYECKUX MOJIENIel: MaTepuaibHas TOYKa,
MHeplLMaIbHas CUCTeMa OTCUeTa, UICANbHBIN ra3; MOJeIN
CTPOEHUS Ta30B, XKUJIKOCTEHM M TBEPIABIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsi]l, siAepHasi MOJIeNlb aTOMa, HyKJIOHHAs
MO/IeTTb aTOMHOTO siJipa TP pelieHNH (PU3NIECKUX 3314,
I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW MO3UIIUU
110 OTHOIIEHUIO K (PU3NUYEeCKOi HH(pOpMaIUH, oTyyaeMoi
W3 pa3HbIX UCTOYHUKOB, YMEHUH UCTIOIB30BaTh IIU(PPOBbIE

TEXHOJIOTUH JUTS IIOUCKA, CTPYKTYpUPOBaHHUS,
UHTEpHpeTalud M NpeACTaBIeHHUs Y4eOHOW M HaydHO-
MIOIYJIAPHON UH(pOpMaLINY; pasBuTHE YMEHUH

KPUTUYECKOT0 aHaIM3a MoTy4aeMoi HHpopMauu

OK 03. [TnanupoBatb
U peaIM30BbIBAThH

JInyHOCTHBIE PE3YIbTAaThl NOJIKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHNWA:

MP6 9. CdopMupOBAaHHOCTH COOCTBEHHOW TO3HIIMH
110 OTHOIICHUIO K (hM3UYSCKOM MHOOPMAITIH, TTOTydaeMOM




coOCTBEHHOE
po¢eCCHOHAIBHOE

Y JINYHOCTHOE Pa3BUTHE,
NpeANPUHIMATEIECKYIO
JESITEIIbHOCTD

B Npo¢eCCHOHATBHOM
cdepe, UCIIOTB30BAThH
3HaHUA MO MPaBOBOM

U (MHAHCOBOM
IPaMOTHOCTH

B Pa3JIUYHBIX
KH3HCHHBIX CUTYaIUsIX

- cHocoOHOCTh OLEHMBATh CHUTYalMI0 M MPUHUMATh
OCO3HAaHHBIE PENICHUS, OPHUEHTHUPYACh Ha MOpPAIbHO-
HpaBCTBeHHBIe HOpMBI
U LIECHHOCTH;

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

MerarnpeagmeTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEpPCaIbHBIMU PEryJISATUBHBIMU
JNEUCTBUSAMMU:

a) CaMOOPTaHMU3aITHUS:

- CaMOCTOSATEIBHO  OCYIIECTBISATH  IO3HABATEIBHYIO
NesITeIbHOCTb,  BBIABIATH  MNPOOJEMBbI, CTaBUTh U

(dbopMyIIMpoBaTh COOCTBEHHBIE 33]]a41 B 00pa30BaTeIbHON
NesITeIbHOCTH

Y J)KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIbHO COCTAaBJISATh IJIaH PeIlIeHUsi MpoOIeMbl
C YYeTOM HMEIOLIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U NPEANOYTEHUH;

0) CAMOKOHTPOJIb:

WCTIOB30BaTh IPUEMBI Pe(IICKCUH JIJTsl OIIEHKH CHTYAaIlWH,
BbIOOpA BEPHOTO PELICHHUS;

- YMETh OIIEHUBATh PUCKH W CBOCBPEMEHHO MPHHUMATh
pELIeHHs [T0 UX CHIXKEHUIO

13 pa3HbIX UCTOYHUKOB, YMEHHI UCTIOIb30BaTh IU(POBLIE

TEXHOJIOTHH TUIs MOKCKa, CTPYKTYpUPOBaHUS,
UHTEpPOpeTallud M TpeACTaBiIeHUs y4eOHOW M Hay4HO-
MOMYJISIPHOM uHdopmanuu; pa3BHUTHE YMEHUHI

KPUTHYECKOTO aHaJIN3a MoJIy4aeMoi HHPOpMaLuu

OK 04. Db dexTuBHO
B3aHMMOJICHCTBOBATh
u paboTaTth
B KOJIJICKTHBE
1 KOMaH/Ie

JIMYHOCTHBIE PE3YyJbTAaThl JOJDKHBI OTpa)XaTh B YaCTH
LIEHHOCTH HAyYHOI'O MMO3HAHMUSL:

-OBJIaJICBAHNE HABBIKAMU y4E€OHO-HCCIICIOBATEIBCKOM,
MPOEKTHOU U COLIMATIbHOM JIEATEIIbHOCTH;
MertanpeamMeTHbIE PE3YIbTAThI JOJKHBI OTPAkKaTh:
OBnajgeHue  yHUBEpPCAJIbHBIMM  KOMMYHUKATHBHBIMU
NEUCTBUSAMM:

0) COBMECTHasl JIeITCIbHOCTD:

- IOHUMATh M MUCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON
Y MHIUBHIyaJIbHON paboThI,

- BpIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUU

[IP6 10. OBnageHue yMeHHSIMH paboOTaTh B TPYIIIE
C BBITIOJIHCHUEM Pa3JIMIHBIX COUaJIbHBIX pOJ'IGfI,
TUTAHUPOBATH Pa0OTY TPYIIIBI, PATMOHAIBHO PACTIPEACIISATh
ACATCIIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUBATh BKJIAQJ KaXKIOTO W3 YYaCTHHUKOB TPYIIIBI
B peIlIEHHE pacCMaTPUBAEMOU MPOOIEMBI




C y4yeToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro
YJICHA KOJIJICKTUBA;

- IpUHUMATh  LEJId  COBMECTHOM  JEATEIIBHOCTH,
OpPraHM30BbIBATE W KOOPAWHHUPOBATh ICUCTBHS IO €€
JOCTHKEHMIO: COCTAaBIIATh IUIAH ACUCTBUHU, pacIpeneisaTh
poaM € y4eTOM MHEHHMH YYaCTHHKOB, OOCYXJIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

-OLIEHUBATh KA4ECTBO CBOETO BKJIAAA M KaXKI0T0 yYaCTHUKA

KOMaHIpl B OOLIMIA pe3ynbTaT 1Mo pa3pabOTaHHBIM
KPHUTEPUSIM;
Osnanenue YHHUBEPCATbHBIMU PEryIsSTUBHBIMU
JNCUCTBUAMMU:

T) IPUHITHE Ce0sl U IPYTHX JIFOICH:
- MPUHUMATh MOTUBBI U apryMEHTBHl APYTUX JOJEH npu
aHaJIM3e Pe3yJIbTaTOB JICATEIbHOCTU

OK 05. Ocy1iecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIMIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C YY4ETOM OCOOCHHOCTEM
COLIMAIILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

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

- ACTETHMYECKOE OTHOILICHHE K MHpPY, BKIIOYAs 3CTETHUKY
ObITa, Hay4HOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHMIA;

B 00JIACTH MATPUOTHIECKOTO BOCITUTAHUS TTPOSIBIIATH:
-IEHHOCTHOE OTHOULIEHUE K FOCYyJAapCTBEHHBIM CUMBOJIAM,
HWCTOPUYECKOMY W MPUPOJHOMY HACIEIUIO, MAMSTHHUKAM,
TpaguuusaM HaponaoB Poccuu, noctmxkenusm Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKATh:
OBiazeHne  YHMBEPCAJbHbIMH  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 (U3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4YHOMH
KapTUHE MHpa, O CHUCTeMOooOpasyrwmei poiau (HU3UKH
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJIOTHH, O BKJaJ€ POCCHUUCKUX H 3apyOeKHBIX
yUEHBIX-QU3UKOB B  pa3BUTHUE HAyKW; [IOHMMaHUE
(buznveckoi CYIIHOCTH HaOJIFOJaeMBIX SIBIICHUI

MHUKPOMHpPA, MAKPOMHUpA U MEramupa; MOHUMaHUE POJIU
aCTPOHOMUH

B IMPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKA U JAJIbHEHIIEM
HAay4YHO-TEXHUYECKOM pa3BUTHH, ponu buzukn
B (opmupoBanun Kpyrozopa ¥ (YHKIHOHAIHHOMN
rPaMOTHOCTH Y€JIOBEKA JIJI PEIICHUS MPAKTUUYECKUX 3a]a4
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OK 07. CogeiicTBOBaTh
COXPaHEHHUIO
OKPYXKaroIIEeH Cpeabl,
pecypcocOepeKeHHUIO,
NPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIuMarTa,
MPUHIUITBI OEPEXKINBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
IEUCTBOBATHL

B UPE3BbIYANHBIX
CUTYaLUAX

[IK 2.1. OcyuiecTBasiTh
KOHTPOJIb COOJTIOICHHMS
3aKOHOJATEIhCTBA
Poccuiickoit ®eneparuu
cyObEeKTaMu Tpasa.

JInyHOCTHBIE PE3YIbTAaThl OOJIKHBI OTpaXaTb B 4YaCTU
9KOJOTHYCCKOI'0O BOCITMTaHHUA:

- c(hOpMUPOBAaHHOCTb  JKOJIOTUYECKOH  KYJIBTYpHI,
ITOHVMAaHHE BIIVSTHUS COLIMAIILHO-DKOHOMHYECKHUX
IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLMUAIBHOU
Cpensl, OCO3HaHHE 1J100a1bHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAaHUPOBAaHWE W  OCYILECTBJIEHUE JCHCTBUH B
OKpy)KalolllelW cpeAe Ha OCHOBE 3HaHMs  Lesei

YCTOMYMBOTO Pa3BUTHA YEIIOBEUYECTBA;
AKTUBHOE HENPUATHE JACUCTBUM, IPUHOCAIIMX BpEX
OKpY>Kalollen cpene

MP6 8. CdopmupoBaHHOCTE yYMEHUS  MPUMEHSITH
MOJlyYeHHbIE  3HAHWS U1 OOBSCHEHHS  YCIOBUH
npoTekaHus (U3NYECKUX SBICHHM B TMPUPOAEC U JUIA
NPUHATUSA TPAKTHUYECKUX PEIICHUH B IOBCEIHEBHOMN
KU3HU I oOecriedeHus: 6€30MacHOCTH MPU OOPAIEHUH C
OBITOBBIMH TTPHOOpPAMH W TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHUS  3JI0POBbS M COOMIOJCHHS  HOPM
9KOJIOTUYECKOTO TOBEIEHHUsI B OKPYXAroIleH cpene;
MOHMMAaHUE HEOOXOAMMOCTH TMPUMEHEHHS IOCTHKCHHIA
Gu3MKn W TEXHOJNOTHH  JUIi  PalUOHAIBHOTO
MPUPOIOTIONB30BAHUS

11



2. CTpykTypa u coaep:kaHue 0011e00pa3oBaTeIbHON IUCIUIINHBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Buj yue6Hoii padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 98
OcHoBHOe coiep:KaHue 98
B T.4.

TEOPETUUECKUE 3aHATHS 84
1a0opaTOpHbIE U IPAKTUYECKUAE 3aHITUS 14

IIpodeccnonabHO OPMEHTHPOBAHHOE COEpPKaAHMeE (CONePKaHUe
MPUKJIATHOTO MO/YJIA)

MPAKTUYCCKUC 3aHATUSA

IpomekyTounas arrecrauus (1uddepeHunpoBaHubIii 3a4eT)!
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2.1. TemaTuyeckKuii IVIAH ¥ COAEPKAHUE IUCIHUILTHHBI «DU3NKA)

HaumenoBanue
Pa3aesioB H TeEM

Conep:xanne y4e0HOro MaTepuajia (0CHOBHOE ¥ NPO(heCcCHOHAILHO OPHEHTHPOBAHHOE),
JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb (IPU HAJTHYMH)

Oo0nem
4acoB

dopmupyeMble
KOMIIETEHIIUHU

1

2

4

Pa3nes 1. ®u3nka 1 MeTobl HAYYHOI'O TO3HAHMS

Tema 1.1 Conep:kaHue y4eOHOro MaTepuaJjia

BBenenue

dusuka - Hayka o npupone. Hayunbsie MeTo bl MO3HAHUS OKpY’KarOIEro Mupa. Poib skcriepumenTa
¥ TEOPUU B TPOLIECCE MO3HAHMS MTPUPOJIBI. DKCIIEPUMEHT B (hrsnke. MogenupoBanne GU3NIECKUX
ABJIICHUM W 1npoueccoB. Hayunele runore3sl. @Pu3nyeckue 3aKOHbl U TEOpUHU. ['paHMIIBI
NPUMEHUMOCTH (U3WYeCKHX 3aKOoHOB. [IpwHIMI cooTBeTcTBHs. Ponmb W MecTo (QU3MKK B
(OopMHPOBAHUU COBPEMEHHON HAYYHOM KAPpTHHBI MUPA, B MPAKTUUECKOMN NesITeIbHOCTH JII0IeH

OK 03
OK 05

Pa3gea 2. Mexanuka

12

Tema 2.1

Coaep:kaHue yueOHOT0 MAaTEpHAJIA

Kuuematuka

Mexanndeckoe aBukeHue. OTHOCUTENBHOCTh MEXAaHMUYECKOro aBwxkeHus. Cucrema orcyera.
Tpaexropus. [lepemenienne, CkOpocTh (CpeHsAs CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHUE
MaTepualbHOM TOYKH, MX IPOEKIUU HAa OCH CUCTEMBI KoopAuHAT. CIO0KE€HHE NepeMElIEHUN U
CIIO’KEHHE CKOopocTeil. PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOJMHENHHOe NBHKeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHUS MAaTepUaIbHON TOYKHA OT
BpemeHnu. CBoOoHOE majeHue. YckopeHue cBoOonHoro maaeHus. KpuBosimHeiHOE IBHXKEHHUE.
JBrmkeHrne maTepuaibHOM TOYKH IO OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTb.
[Tepuona u yacrora. [{[eHTpOCTPEMUTEIBHOE YCKOPEHHUE

—

Tema 2.2

Coaep:kaHue yueOHOT0 MaTepuaia

J/InHamuka

ITpunnun otHocutensHOCTH ["anwies. Ilepseiii 3akoH HeroToHa. MHeprimanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HploToHa 711 MatepHalibHOM
TOYkM B mHepuuanbHoi cucteme orcueta (MCO). Tperuil 3axon HproToHa [u1si MaTepUaabHBIX
TOYEK. 3aKOH BceMHUpHOro TsaroreHus. Cuia Tsoxect. [lepBas kocmuueckas ckopocTs. Bec Tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Ttpenue. Cuiia TpeHUsI CKOJIBKEHUS U CUJia
tpenus nokost. Koapunuent tpenus. Cusa COnpoTUBIICHUS MPYU IBUKEHUU TeJa B )KUJIKOCTU UITU
raze. [loctymarenbHoe W BpamaTteabHOE ABIKEHHE a0OCONIOTHO TBEPAOro Tena. MOMEHT CHIIBI
OTHOCHTEILHO OcH BpameHus. [1nedo cumbl. YcnoBus paBHoBecus TBepaoro tena 8 UCO

[

Tema 2.3
3aKOHBI COXPAHEHHSI

Conep:xaHue y4eGHOT0 MaTepuaa:

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.1
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B MCXAaHUKC

NMynsc MaTepuallbHOW TOYKH, CUCTEMBl MAaT€pUAIbHBIX TOYEK. MIMIyJIbC CHIIBI U M3MEHEHUE
UMITyJIbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOe nBmkeHue. Pabora cuibl.
MormaocTts cwiibl. KuHetndeckas sHeprus MarepHaibHOM Touku. Teopema 00 H3MEHEHUH
KHMHEeTHYeCcKOW sHeprud. [loTreHumaneHas oHeprus. IloTeHnmanpHas dHEPrus  ymnpyro
neOopMHUpPOBaHHONW MNpYXHUHBL. lloTeHnManbHas SHEprust Tena BOJM3U TMOBEPXHOCTH 3EMIIH.
[ToreHnuanbHbIe U HEMOTEHLIUANIBHBIE CHIIBL. CBsA3b PAa0OTHl HEMOTEHIUAIBHBIX CUJI ¢ U3MEHEHUEM
MEXaHUYECKON HEPIruu CUCTEMBI Te. 3aKOH COXpPAaHEHHs MEXaHHMYECKOW 3HEPruH. YTpyrue u
HEYNpYyTue CTOJIKHOBEHUS

[y

Pa3nea 3. MouiekyasipHast GU3MKa U TEPMOJAMHAMHMKA

18

Tema 3.1
(OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOM
TEOPUH

Conep:xanue y4eGHOr0o MaTepuasa:

OCHOBHbBIE  TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCKOE [BHIKEHHE.
Huddys3usa. Xapakrep ABHKEHUS U B3aUMOJECUCTBUS YacTHI] BeulecTBa. MoJenu CTpOeHUs ra3oB,
KUJIKOCTEH M TBEPABIX TN U 00BSCHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojesei. Macca u
pa3mepnsl MoJiekyis. KommuectBo BemiectBa. IlocrosiuHass ABoragpo. TermmoBoe paBHOBECHE.
Temneparypa u ee usmepenue. lllkana remneparyp Llenscusa. Mozgens uneansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TeOpuu HiealbHOro ra3a. AGCOoII0THAs TeMIiepaTypa Kak
Mepa CpellHel KMHETHYECKOW 3HEpPruMM TEIUIOBOTO JBMKeHUs dacTul rasa. lllkama temmepartyp
KenbBuna. VYpaBHenue MenneneeBa-Knaneiipona. 3akon [lanpToHa. [a30BbIe  3aKOHBI.
M3ompoueccsl B UI€aNbHOM ra3e ¢ INOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TE€pPMa, M30X0pa,
n3obapa

Tema 3.2
OCHOBBI
TEPMOJTMHAMUKH

Conep:kaHue y4e0HOT0 MaTepHaJja:

TepmonuHamMudeckast cucteMa. BHyTpeHHSS SHEPTHs TEPMOJAUMHAMHYECKON CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHsIs1 SHEprHsl 0THOATOMHOTO HJ1€aIbHOTO
raza. Buasl Teruonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKIMS, U3JIydeHHE. TerioeMKoCTh Tena.
VYaenpHas TEMI0EMKOCTh BemiecTBa. KonndecTBo TemioThl mpu Tervionepenade. [lepsoiit 3akoH
TepMoaMHAMHKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKHU K nM3omnporeccam. I'paduueckas
UHTepIpeTanus paldoThl ra3a. TeruioBble MamuHbL. [IpUHIUNBI AEHCTBHS TETUIOBBIX MAIIUH.
[TpeoOpa3oBanusi YHEPTUU B TEIUIOBBIX MamuHax. Koadumnuent nonaesHoro aeicteus (naisee —
KITI) TemmoBoit wmammubsl. I{ukn Kapuo wm ero KIIJl. Bropoit 3akoH TepMOIWHAMHKH.
HeoOpaTHMOCTh MPOIIECCOB B MPUPOIE. DKOJOTHIECKUE TTPOOIEMBI TEMIOIHEPTETHKH

HpaKTI/I‘ICCKI/Ie 3aHATUA

[TpakTrueckas padota: 3mMepenne yaenbHOM TeII0eMKOCTH

Tema 3.3

Conep:kaHue y4eOHOT0 MaTepHaja:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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ArperaTHble
COCTOSIHUS BELIIECTBA
U (a3oBbIe
Hepexobl

[TapoobpazoBanue u KoHAeHcaus. Mcmapenue u kuneHue. Y IebHas TeIioTa napoodpa3zoBaHUsl.
3aBUCUMOCTh TeMIepaTyphbl KUMEHHsI OT JaBlieHUs. AOCONIIOTHAsE U OTHOCUTENIbHAs BIAXXKHOCTh
Bo3ayxa. Haceimennsiit map. TBepaoe teno. Kpucramamueckue u amopQHbIe Tena.

AHM30TPONUS CBOMCTB KPUCTAJIIOB.

Kunkue KkpucTauibl.

CoBpeMEeHHbIE MaTEPHUAIIbI.

[InaBneHue u KpucTamU3aus.

VY nenbHas TEIOTa MIaBICHUS.

Cybnumarus.

YpaBHEHHE TeII0BOro Oaranca

kel

JlabopaTopHble 3aHATHS

JlaGopaTopHnas padora Ne 1. «M3yuenue pa®oThI TEIUIOBOTO ABUraTeNs Mo npuHIumy KapHo»

JlaGopaTtopnas padora Ne 2 . «OnpezeneHue BIa)KHOCTH BO3IyXa»

— e [ —

Pa3znen 4. diekTpoguHnaMuka

26

Tema 4.1
DIIEKTPUYECKOE TT0JIC

Conep:xaHue y4eGHOT0 MaTepuasia:

Onextpuzanus Tell. ODieKTpudeckuil 3apsia. /IBa Bua snekTpuueckux 3apsioB. IIpoBogHukw,
JURJIEKTPUKU U TIOJYIPOBOJAHUKH. 3aKOH COXPaHEHUs JIEKTpUUECKOro 3apsaa. Bzaumoneincraue
3apsoB. 3akoH Kynona. Dnextpuueckoe none. HanpsokeHHOCTB snekTpudeckoro nois. [IpuHuun
CYNEPIO3ULIMH ANEKTPUIECKUX MoJIeH. JIMHUN HaNpsSKEHHOCTH 3IeKTpruecKkoro nois. Padora cun
anekTpocTarndeckoro nois. [lorennuan. PazHocts norenuanos. [IpoBoAHUKY U TUAIEKTPUKH B
JIEKTPOCTATUYECKOM IoJIe. JIudiiekTpudeckasl IPpOHUIAEMOCTb. DJIEeKTpoeMKocTb. Konaencarop.
DJIEeKTPOEMKOCTb IJIOCKOT0 KOH/IeHCaTopa. DHEpIus 3apsKeHHOIo KOHJeHcaTopa

Tema 4.2.
3aKOHBI ITOCTOSIHHOT'O
TOKA

Conep:xkaHue y4eOHOIro MaTepHuaJia;

DNEeKTPUYECKU TOK. YCJIOBHS CYILIECTBOBAHMS 3JEKTpUUecKoro Toka. Mcrounuku toka. Cuna
toka. [locrosHubiii TOok. Hampstkenue. 3akoH Oma i ydacTka IEenu. OJIEKTPUYECKOE
CONIPOTUBJIEHUE. YIEIbHOE CONpPOTHUBJIEHUE BelecTBa. llocnenoBarensHoe, NapajliesbHOE,
CMEIIIaHHOE COeIMHEHNE IPOBOIHUKOB. PaboTa 35ieKTpuiecKoro Tokxa.

3akoH Jlxxoyns-Jlenna. MOIHOCTB AlEKTPUYECKOTO TOKaA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHNE NCTOYHHUKA TOKA. 3aKoH OMa Jyisi TIOJTHOM
(3amMKHYTOM) 2NeKTprueckoi renu. KopoTkoe 3aMbIkaHUe.

[y

JIabopaTopHble 3aHATHS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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JlabopaTopHast paGora Ne 3 «l3ydyeHne 3aKOHOB MOCIIEI0BATENILHOTO U APAJUIEIBHOTO
COEJIMHEHUI IPOBOIHUKOBY

Tema 4.3
DIIEKTPUUECKHUI TOK
BPa3IMYHBIX Cpellax

Conep:kanue y4eOHOT0 MaTepuaJia:

DNEeKTpOHHAsi MPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCHUMOCTb COINPOTHBJICHUS METANIOB OT
TemnepaTypbl. CBEpXIMPOBOJUMOCTh. DJIEKTPUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
nyukoB. [lomynpoBomnuku. CoOCTBEHHass W MPUMECHAS TMPOBOJUMOCTH TOTYIIPOBOJHHKOB.
CaoiictBa p-n-niepexoaa. [lomynmpoBoJHUKOBBIE TPHOOPHI. DJIEKTPUYECKUH TOK B pacTBOpax M
pacruiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS] AUCCOLUALIMS. DICKTPOIU3. DIEKTPUUECKUN TOK
B raszax. CaMoCTOSATEeNbHBIH M HECAMOCTOSTEILHBIN pa3psa. Monnus. I1na3zma

—

Tema 4.4
MarauTHoO€E HoJI€.

Coaep:kaHue y4eOHOT0 MaTepHAaJIa

[ToctossnHbie MarHuThl. B3auMopjelcTBHME NOCTOSHHBIX MarHuTOB. MarHutHoe mnoje. Bekrtop
MarHuTHOM MHAyKUuH. lIpuHnun cynepnosuuuu. JInann marautHOoM nHAykumu. Kaptuna nunui
MAarHUTHOM MHAYKLIMH I0JS MOCTOSHHBIX MAarHUTOB. MarHuTHOE 1oJie IMPOBOJHUKA C TOKOM.
Kaptuna nuHMii 10JI ITUHHOTO MPSMOT0 MPOBOAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHHKA,
KaTywku ¢ TokoM. OnbIT Opcrena. B3aumoneiictBue npoBoaHUKOB ¢ TokoMm. Cuiia Amimepa, ee
Moayib u HampasieHue. Cwia JlopeHna, ee MoOIysib W HampaBlieHHe. J[BH)KCHHE 3apssKeHHOU
YACTHUIIBI B OJTHOPOJHOM MarHuTHOM moJje. Pabora cuibl JIopeHma.

—

Tema 4.5.
DNEeKTPOMarHUTHAS
WHIYKIWS

Conaep:kaHue y4eOHOTO MaTepuaJia

SIBnenue snekTpoMarHuTHOM MHAYKUUU. [loToK BekTopa MarHuTHON MHAYKUKU. DC UHAYKIMH.
3akoH  JJeKTpoMarHuTHoW  wHAaykumu — @Dapanes. BuxpeBoe  snmekTpuueckoe — Tmode.
DNEeKTpOABUKYILAsA CUJIA UHAYKIUU B MPOBOJAHUKE, IBHKYIIEMCS IOCTYNATENbHO B OJTHOPOJHOM
MarHuTHOM nosie. [Ipasuno Jlenna.

NHIyKTUBHOCTS.

Asnenue camounayknuu. IJIC camMoMHAYKIHH. DHEPryus MAarHUTHOTO TOJS KAaTYyIIKA C TOKOM.
DNEeKTPOMarHuTHOE M0JIe

JIabopaTopHble 3aHSITHSI

JlabopaTopHasi paGora Ne 4 «/3y4yeHue sABIE€HUS 3JEKTPOMAarHUTHON MHAYKLIUN»

—_— e = = (G0

Paznen 5. Kosie0anus 1 BOJIHBI

10

Tema 5.1
MexaHnuecKkue
KOJIeOAHUS 1 BOJIHBI

Coaep:kaHue yueOHOT0 MaTEepHAJIA

KonebarenpHas cucrema. CBoOOHBIE KOieOanus. ['apmonndeckue konebdanus. [lepuon, gacrora,

amMIInuTya u Qasa xonedanumid. IIpyKMHHBIA MasATHUK. MaTeMaTHYECKHH MasSTHHK. YpaBHCHHE

OK 01
OK 02
OK 04
OK 05
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rapMOHHYECKHX KoNleOanmil. KuHeMaTudeckoe W IWHAMUYECKOE OIMHMCAaHUE KOIeOATeNbLHOTO
nexeHus. [IpeBpaiieHue sHeprud NpH TapMOHMYECKHX KosiebaHUsX. CBs3b aMIUIUTYbI
KoneOaHUN MCXOMHOW BENMYMHBI C AaMIUTUTYIOW KOJIe0aHW €€ CKOPOCTH M  YCKOPEHHUS.
Mexanudeckre BOJIHBI, YCI0BUS pactipocTpaneHus. [lepuon. CKopocTs pacipocTpaHEHUs U JITTNHA
BOJHEL. [lonepednsie 1 ipoaoabHBIE BOMHBL. MHTepdepeHus u audpakius MEXaHUIeCKUX BOJTH.
3Byk. CKOpocTh 3ByKa. I poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

Tema 5.2
DJIEKTPOMArHUTHbHIC
KOJIeOaHUs U BOJHBI

Coaep:kaHue y4eOHOT0 MaTepHAJIA

KonebarenbHbrit KOHTYD. CBoboHBIE AIIEKTPOMATrHUTHBIE KoseOaHus
B UJICAIbHOM KOJI€0aTeIbHOM KOHTYpe. AHAJIOTUSI MEX/1y MEXaHUUYECKUMU U JIEKTPOMATrHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B UACAIBHOM KoJeOaTelIbHOM
KOHType. BbIHYXJIeHHbIe MeXxaHuueckue Kojebanusi. Pe3onanc. Pe3onancHas kpuBasi.
BriHyXneHHBIE  3NeKTpoMarHuTHbIe  KosieOaHus. [lepemenHwlii  Tok. CHHyCOMAAIBbHBIN
IIEPEMEHHBII TOK. MOIIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI
ToKa U HampspkeHus. Tpanchopmarop. [IponsBoacTBo, nepeaaya u NOTpedICHUE IIEKTPUUECKOM
SHEPTrUU. OKOJOTUYECKHE PHUCKA TPU TPOU3BOJACTBE IJEKTpUUeckorl »sHeprun. KynbTypa
HCIIOJIb30BAaHUS JIEKTPOIHEPTUHU B MOBCEIHEBHOW JKMU3HUOJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS
W3JIy4YCHHS] DJIEKTPOMAarHUTHBIX BOJH. B3aumuas opueHramus BektopoB E, B u v B
AJIEKTPOMArHUTHOM BOJIHE B Bakyyme. CBOHCTBAa JJIEKTPOMATHUTHBIX BOJIH: OTpa)KE€HUE,
npesoMIieHue, noispusanws, nudpaxius, naTepdeperus. CKOpOCTh EKTPOMArHUTHBIX BOJH.
Hlkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHHEe 3JIeKTPOMAarHUTHHIX BOJIH B TEXHHUKE U OBITY.
[IpuHuunbl paguocBs3n W TeleBUAeHUsA. Panuonokarusi. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKPY’KaroIlIen cpepl

[

OK 07

Pa3nea 6. Ontuka

14

Tema 6.1
IIpupona ceera

Conep:kanue y4eOHOT0o MaTepuaJjia

Toueunblit UICTOYHMK cBeTa. CKOPOCTh pacpOCTPAHEHUS CBETA.

3aKOHBI OTpaXxe€HUs ¥ npesiomiieHus ceeta. [Ipunuun ['rolirenca.

Conneunble U ayHHbIe 3aTMeHuA. [lonHoe otpaxenue. JIunsbl. IlocTpoeHue nzoOpakeHus B
JIMH3aX.

@dopmyna TOHKOW JIMH3bl. YBenuueHue JuH3bl. [71a3 kak ontuueckas cuctema. OnTudeckue
puOOpHEL. TeaecKonb

JlabopaTopHbIe 3aHATHS

JIabopaTopHas paGora Ne 5 «OnpeneneHue nokasaress NpeloMICHHs CTEKIIa
JlabopaTopnasi padora Ne 5§ «Ornpezenenne nokazaress MpeTOMICHHS CTEKIa»

—

OK 01
OK 02
OK 04
OK 05

17




JlabopaTopHasi padora Ne 5 «Ornpezenenne nokazareis NPeTOMICHHS CTEKIa»

—

Tema 6.2. Conep:kaHue y4eOHOT0 MaTepuaJjia 6
BosiHOBBIE CBOMCTBA v
oBeTa Hutepdepentms cBera. KorepeHTHOCTh CBETOBBIX Nyueil. MTHTepdepeHIHs B TOHKHUX IJICHKAX. 1
Konbia Hetotona. Mcnonb3oBanue nHTeppepeHIiny B Hayke U TeXHuKe. Jludpakius Ha mieny B 1
napajuieNbHbIX Tydax. Judppakuuonnas pemerka. [lonspuzanus monepevnsix BoiH. [Tonspuszanms |
cBeta. [Tomsipounsl. lucniepcust cBeta. Buabl uznydenuii. Buasl ciekTpos 1
Crnextpsl ucnyckanusi. Criektpsl noriouieHus. CnekTpaabHblid aHanu3. CoeKTpalbHbIE KIacChl
3Be3/. YibpTpaduoneroBoe uznyuenue. MudpakpacHoe uznyuenue. PenrreHosckue ayuu. Ux
npupoJia u croiictra. Illkana 3JIeKTpOMarHUuTHBIX U3YYEHUMI
JlaGopaTopHble 3aHATHSA D)
JladopaTopnas padora Ne 6 «Ornpezesenne JIMHBI CBETOBON BOJIHBI C IIOMOIIBIO AUGPAKIIMOHHOMN
peIeTKI» 1
1
Tema 6.3. Conep:xxanue yueOHOT0 MaTepuajia 2
CriennanabHasi TEOpUs 1
O THOCHTEIBHOCTH JIBuKeHHEe co CKOpOCThIO cBeTa. [locTynaTel TeOpurM OTHOCUTENIBHOCTH U CIEACTBHS U3 HUX. 1
HBapHMaHTHOCTH MOYJISl CKOPOCTH CBETA B BaKyyMe. JHeprusi mokosi. CBS3b MacChl U SHEPTUU
CBOOOHOM YaCTUIBI. DJIEMEHTBI PEIISTHBUCTCKON JUHAMHUKH
Pasjnen 7. KBanToBas ¢pusmnka 9 OK 01
Tema 7.1 Conep:xanue y4eGHOro MaTepuaia 4 OK 02
KBanToBas onruka ®oronbl. Dopmyna [lnanka cBsizu sHEpruu (HOTOHA C €ro YaCTOTOW. DHEPrHsl U UMITYJIbC (GOTOHA. 1 OK 04
OtkpbiTue U ucciaenoanue ¢gorodapdexra. Onbitel A.I. CrosneroBa. 3axonsl (oro3ddexra. 1 OK 05
VYpaBHenue DitHiuTeitHa 115 poTorddexra. "KpacHas rpanuna” dpororddexra. JlaBieHue cpera. 1 OK 07
Ompite! [1.H. JlebemeBa. Xumudeckoe AelCTBHE CBETa 1
Tema 7.2 Conep:xanue yueOHOro Mmarepuajia 5
®duszuka atoma u 1
ATOMHOTO si7ipa 1
1
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Mogens aroma Tomcona. OnbiTel Pesepdopna mo uccnenoBanuio crpoenus: aroma. [Inanerapuas
Mozenb aroma. [loctynater bopa. M3nydenne u moriomnieHrue (GOTOHOB TMPH TEPEXOJe aToMa C
OJIHOT'O YPOBHsI SJHEPIMM Ha pyroi. Bunel cnexkTpoB. CrieKTp ypOoBHEHN SHEPIHMM aTOMa BOAOPOJA.
Bomnogsie cBoticTBa wactuil. Boxasr ge bpoitns. KopnyckynspHo-BosHOBO#M myanu3M. Judpaxius
AJIEKTPOHOB B KpucTamiax. CIOHTaHHOE U BBIHY)KIEHHOE H3JIy4€HHE. YCTPOMCTBO U NPUHIUI
paboTel nazepa. Metoabl HAOMIOJEHUS M PETUCTPALMU AJIEMEHTapHbIX dYacTull. OTKpbITHE
panuoaktuBHOCTU. OmBITH Pesepdopnaa mo ompeneneHuio cocTaBa paaloaKTUBHOIO W3TYUYCHHUS.
CaoiicTBa anbda-, 6eTa-, raMMa-u3ydeHus. BrnusHue painoakTUBHOCTH Ha UBBIE OPraHU3MBI.
OTkpeiTHE TPOTOHA U HelTpoHa. Hykinonnas mozens sapa Ieitzenbepra-MBanenko. 3apsa sapa.
MaccoBoe uucno sgpa. M3oromnbl. Anbda-pacnan. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacra.
I'amma-n3myuenue. 3aKOH paJuOaKTUBHOIO pacraja. DHEPrus CBS3U HYKJIOHOB B sizpe. SnepHble
cunbl. Jlepext maccwl sapa. Snepnpie peakiuu. [eneHue u cuHTE3 saep. SaepHbIA peakTop.
Tepmosinepuslii cunte3. [IpobnemMbl M MEPCHEKTUBBI SACPHONW SHEPreTUKH. DKOJOTHUECKUE
aCIIeKThl  SIAEPHOM  SHEPreTHKU.  ODJIeMEeHTapHble  4YacTulbl.  OTKpBITUE  TO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
DIIEMEHTHI
ACTPOHOMHH U
acTpopU3UKu

Coaep:xanue yueOHOT0o MmaTepuajia

Bun 3Bezgnoro He6a. Co3Besnusi, spKue 3BE3[bl, MIIAHETHI, UX BUAUMOE JBIKeHUe. ColHeuHas
cuctema. [lmanersl 3eMHO# rpynmbl. [lmanersi-rurantel. Manbsie Tena COJIHEYHOW CHUCTEMBI.
Connue, potocdepa u armocdepa. Conneynast akTUBHOCTh. McTounnk sHepruu ConHIA U 3BE3]T.
3Be3/1bl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTh, paauyc, TeMmIepaTypa, HX
B3aUMOCBA3b. 3BE€3/Ibl TNIABHOW MOCIEAOBATENBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB' st
3Be3]1 TJIABHOU TIOCIIeIOBAaTEILHOCTH. BHYTpeHnHee ctpoenue 38e31. CoBpeMEHHBIE MPeACTaBICHUS
0 MPOUCXOXkJAeHUU U 3Borounu ConHIa U 3Be31. DTanbl )KU3HU 3Be31. Mueunsiii [lyTh - Hama
lNanaktuka. CrivpanbHas CTpykTypa ['anakTuku, pacnpeneneHue 38e3/, ra3a u nsuid. [lonoxenue
u newkenue Comnna B [Namaktuke. Ilnockas u chepuueckas moacucremsl ['amaktuku. Turbl
raJlakTuk. PaguoranakTuky U kBa3zapsl. UepHble AbIphI B iApax rajgakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bonbioro B3psiBa. Monens «ropsueit
Bcenennoii». MacmTabnas ctpykrypa Bcenennoil. Meraranaktuka. Hepemennsie mpoOiiembl
aCTPOHOMUU

JlabopaTopHblie 3aHATHUS

JlaGopaTopHas padora Ne 7 «Ha0m0/1eHNST HEBOOPY KEHHBIM TIJ1a30M C HCIOJIb30BAHUEM

OK 01
OK 02
OK 03
OK 05
OK 07
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KOMITbIOTEPHBIX MPUIIOKEHUH TSl ONpeAeTICHUS OJI0kKEeHNUS HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO 1
naTy: OCHOBHBIE co3Be3aust CEeBEpHOTO MONTYIIAPHS U SIPKHUE 3BE3.IbD»

IIpome:xxyTounasi arrectamus (uddepeHunpoBaHHbIi 3a4eT)

Bcero: 98
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3. Yciaosus peau3anuu MPOrpamMmbl 00ueo0pa3oBaTeIbHOI
AUCHHUTLTHHBI

3.1 TpeGoBanuss K MHHUMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanuzamus nporpaMmbl TUCHUTUIMHBI TPEOyET HaIN4UUs y4eOHOTo KaOMHeTa
bu3uKH.

B kabunere ¢u3uMku JODKHO OBITH HE0OXoauMoe J1abopaToOpHOE
o0opymoBaHWE [UIsl BBINOJHEHHS yKa3aHHbIX B TMporpaMMme 1O (QHU3UKE
7a00paTOPHBIX M TPAKTUYECKUX pPabOT U JIEMOHCTPAIMOHHOE O0OpYyJOBaHHE.
JleMoHCTpanoHHOE 000pya0oBaHue (GOPMUPYETCS B COOTBETCTBHH C MPUHIIUTIOM
MUHUMAJIBHON JOCTAaTOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY MEPEUYUCIICHHBIX B
nporpamMme 1o (U3MKe KIIOYEBBIX JIEMOHCTpAIUil JJi1 UCCIEIOBaHUS U3Y4aeMbIX
SABIIGHUH W TPOLIECCOB, SMIMPUYECKHMX H (PYHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX NpuMeHeHud. JlaboparopHoe o0opyIoBaHHE [JIs1 YUYEHUYECKUX
NpaKTHYECKUX paboT ¢opMupyeTcs B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U
oOecneunBaeTcs B pacuy€Te OJHOTO KOMIUIEKTa Ha JBYX OOy4YaroU[UXCA.
TemaTuyeckue KOMIUIEKTHI J1abOpaTOPHOTO OOOPYAOBAaHMS JOJIKHBI  OBITH
MIOCTPOEHBI Ha KOMIIEKCHOM HCTIOJIb30BAHUH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
a TaKKe KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JIabopaTOpHil.

O6opynoBanue yueOHOTO KaOMHETA:!

- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00YUYaIOUINXCS;

- pabouee MecTo mpernoaBaTes;

- KOMIUIEKT Y4€OHO-HaIJISIIHBIX TOCOOHIA;

- KOMIIJIEKT 3JIEKTPOHHBIX BUJEOMATEPHAIIOB;

- 3aJ]aHus JJIs IPOBEPOYHBIX PaboT;

- mpoeccuoHaIbHO OPUEHTUPOBAHHBIC 3aJaHMUS,

- Matepuainsl TudPepeHIIMpOBaHHOTO 3a4eTa.

TexHnuueckue cpeacTBa 0OyUICHHS:

- TEPCOHAIbHBII  KOMIIBIOTEP C  JIMIEH3UOHHBIM  MPOTPaMMHBIM

oOecIieYeHHEM;
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- IPOEKTOP C SIKPAHOM.

- 3anpl (OMONIMOTEKAa, YUTAIBbHBIA 3al C BBIXOJOM B HH(GOPMAIMOHHO-

TEJIEKOMMYHUKALMOHHYIO ceTb HTEepHET).

[IpumepHbIli  TEepedYeHb  JIEMOHCTPAIIMOHHOTO W J1abOpaTopHOro

000pyI0BaHUSA:

l.

2
3
4.
5
6

Hudposas nabopaTtopus mo Gu3uke 115 MPEroaaBaTess;
Hudporas naboparopust 1o ¢puzuKe 115 00yUdaroIerocs,
Becel TexHMUecKue ¢ pa3HOBECAMU;

Komrmiekt yist mtabopaTopHOTo MPaKkTUKyMa IO OTTHKE;
Kommiekt n1st mabopaTopHOTro MpakTUKyMa M0 MEXaHHUKE;

Komrmiekt asist mabopaToOpHOTo MPaKTHUKyMa M0 MOJICKYJIAPHOH (hu3uke

U TCPMOANHAMHUKE;

7. Kommiexkt ayisi 1abopaTopHOTO MHpPaKTUKyMa MO AJIEKTPUUYECTBY (C
TE€HEPATOPOM);

8. KoMmiekT miis u3ydeHus: BO30OHOBISIEMBIX HMCTOYHUKOB DHEPTUU
(COoTHEYHOM, BETPOBOM SHEPruu, OHMO-, MEXAaHWYSCKOM W TEPMODICKTPHUICCKON
SHEPIeTUKH ),

9. AmrnepmeTp 1abopaTOpHBIN;

10. BoabT™eTp 1a00paTOPHBIN;

11.  Konopumerp ¢ HaOOPOM KaJIOPUMETPUUECKHUX TEN;

12.  TepmomeTp 1a0OpaTOPHBIIL;

13.  KoMmiekT s U3y4eHHUs] OCHOB MEXAaHHUKH, ITHEBMAaTUKU U
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHUU;

14.  bapomerp-anepoun;

15. Biok nutaHus peryaupyeMblid;

16. Be0O-kamepa Ha MOABUKHOM LITATUBE;

17. Bwuaeokamepa 1j1si pabOThI C ONTUYECKUMH IPUOOPaAMU;

18. T'eHepaTtop 3ByKOBOW;

19.  Turpomertp (ncuxpomerp);

20. I'py3 HabopHBIi;
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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.

JlnHaMoOMeTp IEMOHCTPAIMOHHBIM;

Kom1ekT nocyapl 1IEMOHCTPALIMOHHOM C TPUHAIIICKHOCTSIMU;
ManomMeTp KUJIKOCTHOU JEMOHCTPALMOHHBIM;

MeTp HEMOHCTPAIMOHHBIN;

MuKpOoCKON IEMOHCTPALIMOHHBIN;

Hacoc Bakyymubiii KomoBckoro;

CTOJIMK MO bEMHBIN;

[IITaT¥B IEMOHCTPAIMOHHBIN (PU3NUECKHIA,

DJIEKTPOILIUTKA;

Habop nemMoHCTpaIimoOHHBIN O MEXaHUUECKUM SIBIICHUSIM;
Habop neMoHCTparimOHHBIN MO JUHAMHMKE BPaIlaTeIbHOTO JIBUKCHUS,
Habop nemoHCTpaIinoHHBIN O MEXaHUYECKUM KOJICOAHUSIM;
Habop nemMoHCTpalimoOHHBIN BOJHOBBIX SIBICHUI;

Benepko Apxumena;

MasTtHuk Makcsea;

HaGop Ten paBHOTO 00BEMA;

Habop Ten paBHOI Macch;

[Tpubop st AeMoHCTpanuu aTMOC(EPHOTO TaBICHUS;
[Ipu3ma, HaKJIOHSIOLIASICS C OTBECOM;

Ppruar neMOHCTpalMOHHBIN;

Cocyapl cooOtmaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPALIMOHHBIN;

TpyOka HeroToHa;

[Tap ITackans;

HaGop aemMoHCTpallMOHHBIN MO MOJEKYISPHONH (U3HKE U TEIJIOBBIM

Habop nemMoHCTpaIimoHHBIN MO ra30BbIM 3aKOHAM;
Habop xanumisipos;
TpyOka a1 TeMOHCTPALIMN KOHBEKIIUH B KUJIKOCTH;

]_[HJII/IHI[pBI CBUHIOBBIC CO CTPYI'OM;
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50. Iap c xoablOM;

51. BBICOKOBOJIbTHBIN HCTOYHHUK;

52. T'eneparop Ban-ne-I'paada;

53.  [Ho3umerp;

54.  KaMmepTOHBI HAa PE30HAHCHBIX SIIUKAX;

55.  Kowmrmmiekt mpuOopoB U MPUHAIICKHOCTEH /IS IEMOHCTPAIIUU CBONCTB
3JIEKTPOMAarHUTHBIX BOJIH;

56. Kommiekr npuOOpoB Ml M3y4EHHs MPUHUMUIIOB pagUolpueMa H
paguonepenayu;

57.  KOMIUIEKT IpOBOJIOB;

58.  Maraut nyroo0Opa3Hblii;

59.  Maraut noysocoBO# JEMOHCTPAIIMOHHBIN;

60. Mammuna 35mekTpodopHasi;

61. MasTHHK 3JIEKTPOCTATUYECKHUIA;

62. Halop nmo u3yueHuto MarHuTHOTO NOJIsA 3eMIIH;

63. Habop neMOHCTpallMOHHBIN IO MArHUTHOMY MOJIIO KOJIBIIEBBIX TOKOB;

64. Halop neMOHCTpallMOHHBIH 110 MOTYTPOBOAHUKAM;

65. Habop neMOHCTpalMOHHBIH 110 NOCTOSSHHOMY TOKY;

66. HaOop neMOHCTpallMOHHBIH MO JIEKTPUIECKOMY TOKY B BAKyyME;

67. Habop neMOHCTpaAIMOHHBIN MO JIEKTPOIUHAMUKE;

68. Habop /st AeMOHCTpaIlMy MAarHUTHBIX MOJIEH;

69. HabGop m1s AeMOHCTpAIUU AIEKTPUUSCKUX MOJIEH;

70.  Tpanchopmarop yueOHBI;

71.  Ilanmouyka CTEKJISTHHAS;

72.  Tlamouka »00HUTOBAS;

73.  Ilpubop Jlenua;

74.  Crpenku MarHUTHBIE HA IITATHBAX;

75.  CynTaH 31€KTpOCTaTUYECKHU;

76.  LllTaTuBBI N30IUPYIOLLKE;

77.  DAeKTpOMarHut pa3OOpHBIil;
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78.  HaGop neMOHCTpallMOHHBIH 110 T€OMETPUUECKON ONTHKE;

79. Habop neMOHCTpallMOHHBIN 110 BOJTHOBOU OINTHUKE;

80.  CnekTpocKoll AByXTpYyOHBI;

81. Habop cnekTpanbHbIX TPYOOK C HICTOYHUKOM MUTAHUS;

82.  VYcranoBka s uzyuenus Gotodpdexra;

83.  HabGop aemoHCTpaImoHHBIH 110 mocTossHHOM [1manka;

84.  KoMIIeKT HarjsiAHbIX MOCOOUH 1JIsl TOCTOSIHHOTO MCTIOJIb30BaHMS;

85.  Kowmrekt nopTpeToB A ohopMieHUs KaOUHETa;

86.  KoMIiekT 7eMOHCTPAlMOHHBIX YUY€OHBIX TaOJIHII.

[IpumepHblid  TE€pedYeHb  JIEMOHCTPAIMOHHOIO W J1abOpaTopHOro
000pyI0BaHUSI HOCUT PEeKOMEHIaTeIbHBIN XapakTep.

[Ipy Hanumuuu HEOOXOIUMOro OO0OpYAOBaHMS 3aHATHS 1O (U3MKE B
HEKOTOPBIX CJIydasX MOTYT IPOBOJUTHCS B HUMEIONIUXCS B 00pa30oBaTENIbHOM
OpraHu3alMi MACTEPCKUX WM J1a0OpaTOPHsIX.

3.2 UudopmanmnonHoe odecneueHre 00ydeHust

JUis  peasm3anuu MPOTPAMMBl  TUCHUIUIMHBI ~ OMOMMOTEYHBIH  (OHJ
0o0pa3oBaTeNbHON OpraHu3alMi JOJKEH HWMETh I€YaTHbIE W/WIW SJIEKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHUMHU Yy4yeOHbIE MocoOusi (mpu
HAJIMYWK), JOMYIICHHBIE K HMCIOJb30BAaHUIO TIPH peann3aliui o0pa30oBaTeIbHBIX
IporpamMm cpejHero npoecCuoHaIbHOrO OOpa30BaHUs, pealn3yeMbIX Ha 0aze
OCHOBHOTO 00ILEr0 00pa3oBaHKs’.

[Ipn peannzauuu NOpPOrpaMmbl JUCLMILUIMHBI BO3MOXHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB, NOIMYIIEHHBIX K HCMOJb30BAHUIO MPU
peanusanuy 00pa3oBaTENbHBIX IPOrPaMM CPEIHETO OOMIET0 00pa3oBaHus?.

4. KOHTpPOJb M OIEHKA Pe3yJbTATOB OCBOCHUS 00mIe00pa3oBaTebLHOM
AUCUMILTHHBI
KoHTpoib M oOmeHKa pe3yJbTaTOB OCBOEHUs 00IIeo0pa3oBaTeIbHOM

JUCITUITIINHBI PACKPLIBAIOTCA qcpe3 AUCHUILIMHAPHBIC PE3YJIbTATHI,
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HampaBjieHHbIe HAa GOpMHUpPOBaHKE OOIIUX U MPOPECCHOHATBHBIX KOMITETCHIIUMA

TI0 pa3JieiaM U TeMaM CoZep KaHusl y4eOHOro MaTepuaia.

Kox m HaumeHoBaHme
bopmMupyeMbIX KOMIIETeH M

Paznen/Tema

Tun oneHoYHbIX
MepOnpUsATHIA

OK 01. BeiOupats crioco0sl
peleHus 3aaa4
poQeCCuOHANTBHON
NesITeIbHOCTH PUMEHHUTETBHO K
Pa3IMYHBIM KOHTEKCTaM

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Paspgen 4. Teme1 4.1.,4.2.,4.3.
Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pa3znen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 02. Mcnonr3oBathb
COBpPEMEHHBIE CPECTBA TIOUCKA,
aHaJli3a U UHTepIpeTalun
uHpOpMaLIUU U
MH(OPMaLIMOHHBIE TEXHOJIOTUU
JUTSL BRITIOJTHEHUS 33724
po¢eCCUOHATBHON
JeSITeIbHOCTH

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

Pa3zgen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Paznen 8. Tema 8.1

OK 03. [ImanupoBats u
peanu30BBIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeINPUHUMATEIBCKY IO
JeSTEIbHOCTh B
npodeccuoHabHOU chepe,
UCIIOJIb30BaTh 3HAHUS T10
MPaBOBOM M (PMHAHCOBOI
IPaMOTHOCTH B Pa3IUIHBIX
KU3HEHHBIX CUTYaIUsX;

Pasznen 1. Tema 1.1.

Pazgen 3. Temsr 3.1.,3.2., 3.3.
Paznen 4. Teme1 4.1.,4.2.,4.3.

Pazgen 8. Tema 8.1

OK 04. O¢dpexTnuBHO
B3aMO/ICHCTBOBATH M Pa0OTATH B
KOJIJICKTHBE U KOMaH/IE;

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

Pa3znen 6 Tema 6.1.

Paznen 7. Temw1 7.1, 7.2, 7,3

OK 05. Ocy1uecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIMIO Ha
rOCY/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLIUAILHOTO U
KYJIbTYPHOT'O KOHTEKCTa;

Paznen 1.

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

Pa3znen 6. Tema 6.1.

Pazpen 7. Temnr 7.1, 7.2, 7.3

Pa3nen 8. Tema 8.1

OK 07. CozmelicTBOBATHL
COXPaHEHUIO OKpY Karoulei
Cpelbl, pecypcocOepekeHHIO,

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2, 3.3.
Pasnen 4. Temn1 4.1.,4.2., 4.3

YCTHBIN OIIPOC;
(pOHTATBHBIN OIPOC;
HaOI0IeHUE

3a BBITIOJTHEHHEM
nabopaTOpPHBIX PaboT;
MpaKTUYECKHEe PaOOTHI
(petenue
KaueCTBEHHBIX

U PacUYETHBIX 3a/1ay);
TECTUPOBAHUE;
pelIeHne Kelc-3a1ay;
HaOJI0IeHNE U OICHKA|
MOJATOTOBKH  JIEJTOBOM
UTPBI;

BBIIIOJIHEHHE 3aJaHUN
MIPOMEXYTOUHOM
aTTecTaluu
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MPUMEHSATH 3HaHUS 00
W3MEHEHHUH KIMMaTa, IPHHIHIIBI
Oepe’KIIMBOr0 MPOU3BOJICTBA,

3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAIUIX;

Paznen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1
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