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PACCMOTPEHO COT'JTIACOBAHO

Ha 3acenanuu LUK 3am.qupextopa no YMP
0011e00pa3oBaTeNbHBIX,

COLMAILHO-TYMAaHUTAPHBIX U

€CTECTBEHHOHAYYHbIX

JUCHUITIIINH

[Iporpamma yuebnor muctumauabl OO/d.09 ®usuka pazpaboTaHa B COOTBETCTBUH C
TpeboBaHusiIMU DenepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENLHOTO CTaHAapTa CPEAHETO OOIEero
oOpasoBanHus (yTBEpXKACH NMprUKazoM MUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit denepanun
or 17.05.2012 r. Ne 413, B peiictBytouleil penakuuu), DeaeparbHOro0 TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApPTa CPEAHETO MPOQPECCHOHAIBHOTO OOpa30BaHUs MO CHEIHATBHOCTH
38.02.06 dunancel (yTBepKIeH MpHKazoM MuUHUCTepcTBa 00pa3oBaHuss U Hayku Poccuiickoit
Oeneparn ot S5 despans 2018 roma r. Ne65), pekoMeHIAIMAMH 0 OpPTaHU3ALMH TOJTYYEHUS
cpenHero ooOmero oOpa3oBaHUs B Tpeleiax OCBOCHHsS 00pa3oBaTeNbHBIX MPOTPaMM CPETHETO
podeCcCHOHATHLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C Yy4eTOM TpeOOBaHWI
denepanbHBIX TOCYIAPCTBEHHBIX OOPa30BATENBHBIX CTAHAAPTOB W MOIY4YaeMOW CIEIUATbHOCTH
cpenHero mpoQeCCHOHATBHOTO O0pa30BaHMsI, MPOrPaMMO y4eOHOW AMCHMITINHBI «Du3nukay s
npodecCHOHANBHBIX ~ O0pa30BaTENbHBIX  OpraHu3alui,  peKoMeHAoBaHHON  DeaepanabHBIM
roCy/1apCTBEHHBIM OOKETHBIM o0Opa3oBaTeIbHbIM yupexIeHUEM JIOTIOTHUTEIBHOTO
npodeccuoHansHOro oopazoBanus «MHCTUTYT pa3BUTHS MPO(GECCHOHATFHOTO 00pa3oBaHus» (anee
— ®BI'OY 10 «MPIIO») B KauecTBe MpOrpamMMbl JUIS peajr3allid OCHOBHOHM MpO(ecCHOHATBHON
oOpazoBatenbHoi mporpammsel CI1O Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs C HOTYUYEHUEM CPETHETO
obmero oopazoBanusi, mpoTokoa Ne 14 ot «30» Hos6ps 2022 1.

Opraau3anus-pa3padoTIrK:

['ocynapcTBeHHOE OFOJDKETHOE MPOPECCHOHATBLHOE 00pa3oBaTelIbHOE YUpEeKIACHHE MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuii KOIemx»

ABTOp-pa3pabOTUUK:

baiikoB Bajgum AnaronseBud - npenojasateis [ BIIOY MO «Ceprueso-Ilocanckuit
KOJLIEIK)
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1. OO0mas xapakTepucTHKa NPUMePHOH pado4eil mporpaMmbl 0011e00pa3oBaTeJIbHOMI
AUCHUTLTUHBI «DH3UKA»
1.1. MecTo IMCHUIIMHBI B CTPYKTYype oO0pa3oBaTeibHoi nporpammsl CIIO:
Ob1eoOpa3oBaTenbHas AUCHUILTHHA « DU3HKa» SBISETCS 00s13aTENBHOM YaCThIO
00111€00pa30BaTENBLHOTO LUKIa 00pa30BaTENIbHOM MPOrPaMMBbI
B cootBeTcTBUU ¢ PI'OC CIIO no cneunansuoctu 38.02.06 ®unaHCH

1.2. Ileau ¥ JIaHUpPYeMbIe Pe3yJbTAThl 0CBOECHHS AUCIHUIIINHBI:

1.2.1. Heau AUCUMIJINHDI:

Coneprxanue mporpamMmbl 0011eo0pa3oBaTebHON AUCUMIUINHBI DU3MKa HAMPaBIEHO Ha
JOCTIDKEHHE CIIETYIONUX eNeit:

® (opmupoBaHHE Yy 00YJaIOIMXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,3HAYMMOCTH
¢bu3nueckux  3HaAHUM JUII  COBPEMEHHOTO  KBaJU(UIIMPOBAHHOTO CIEUUANHMCTa IMpU
OCYILIECTBIIEHUH €ro NMpo(dhecCHOHANbHOM AeITEeNbHOCTH;

® (opMupoBaHHE €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH;

® OBJaJeHUE cHeuuPUUecKord cucreMoil (U3MUECKUX TOHATUN, TEPMHHOJIOTHEH U
CHMBOJINKOM;

® OCBOEHHME OCHOBHBIX (PM3NYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEIH;

® OBJIAJICHHE OCHOBHBIMHM METOJAMU HAYYHOTO MO3HAHMS MPUPOBI, UCIIOIb3yEMbIMH B
¢uszuke (HaOmIoI€eHWE, ONHUCaHWE, M3MEPEHHE, BBIIBWKEHUE TUIIOTE3, IMPOBEACHUE
JKCTICPUMEHTA);

® OBJa/ICHUE YMEHUSIMU 00pabaThiBaTh JaHHBIE YKCIIEPUMEHTA, OOBICHSTH IOJyYCHHBIE
pe3yabTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXAy (U3NUECKUMHU BEIMYMHAMH B HAOII0JaeMOM
SIBJICHHH, JIEJIaTh BHIBOJIBI,

® (QopmupoBaHue YMEHUs pelaTh GU3NYECKUE 3aa4u Pa3HbIX YPOBHEH CI0KHOCTH;

® pa3BUTHE T[IO3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYadbHBIX W  TBOPUYECKUX
CHOCOOHOCTEH B mpoliecce MpuoOpeTeHus] 3HAaHUM ¢ MCIIOIb30BAHUEM PA3JIMYHBIX HCTOYHHKOB
UHPOPMALIMM M COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH; YMEHHWH (OpMYJIHpPOBATH H
000CHOBBIBATH COOCTBEHHYIO TIO3HUITUIO 0 OTHOIICHUIOK (Pr3nUYecKoi HHPOPMAIIHH, TIOTyIaeMOM
U3 Pa3HbIX HCTOYHUKOB;

® BOCNHTaHHE YYBCTBA FOPJOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

Ocobennocmo gopmuposarus COBOKYNHOCMU — 3a0ay usyueHus Qusuxu
ons cucmembl cpeodHez2o npogeccuonanbHozo obpazosanusl 3axnouaemcs
8 HeobXoouMocmu peanuzayuu npogheccuoHaIbHol HanpagIeHHOCmU peulaemslx 3a0ay, yuéma
ocobenHocmetl cghepvl OessmenbHOCMU 0YOYWUX CHEYUATUCTO8, NOIMOMY, NPAKMUYECKU, 8

Kascoom pa3zoene NPUMEPHOT paboueii npozpammeol,



6 codepxcanuu  yuebHO20 — Mamepuand, NpugedeHvl  memvl  NPAKMudeckux — paoom,
cnocobemsyrowue bonee Ha2IAOHOMY YC80eHulo yuebno2o mamepuana. Ilpenooasamens eénpase
CAMOCMOAMENbHO — 8blOUpamv — popmy  usyuyeHus mamepuana: JjaeKyus, OeMOHCmpayus
9KCNepuMeHma, npakmuyeckas paboma, NPaKmMuKym no peueHuro 3a0ay u np., a makice no
c80eMy YCMOMPEHUIO NPO8OOUMb OeMOHCMPAYUOHHbIE U 1aDOpamopHble pabomuvl ¢ Y4émom
umerowecocss  0bopyoosanus  (onpedensims  NPOOOJHCUMENLHOCIL  1AOOPAMOPHO20  UNU
APAKMUYECKO20 3aHAMUS, OONONIHAMb €20 OpY2UMU 8UOAMU pabOm: U3ydeHue meopemuyecro2o
Mamepuana, peuieHue 3a0ay, paboma ¢ MexHu4ecKUM meKCmom, mecmuposanue u np).

IIpenooasamens modxcem camocmosmenbHO onpeoeisims NOC1e008aAMeNbHOCHb U3YYEHUS
u o0bvemM Yacos, OmMEOOUMbIL HA U3VUeHUe OMOENbHbIX meM, 6bloupaem memamuxy
npogeccuoHanbHO OPUEHMUPOBAHHO20 COOEPHCANUSL OUCYUNTIUHBL 8 3ABUCUMOCMU OM CheYUdUKU
0yoyweti npogeccuoranvHou desmenbHoCmu 00y4aArOUUXCHL.

1.2.2. Il.tannpyemble pe3yJbTaThl OCBOCHHs 0011e00pa30BaTeJIbHOH JMCIHUIIIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccnonanpubie komrereHmn (nanee — [1K)
®I'OC CIIO B COOTHECEHUH C TUYHOCTHBIMU, METANIPEIMETHBIMU U TPEAMETHBIMU PE3YJIbTaTAMHU
o0Oy4deHus 6a3oBoro YPOBHS (manee — I1P6)

@I'OC COO npencrasieHsl B TadiuLIe:



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
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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

OK 07. ConmenicTBOBAaThL

JImgyHOCTHEBIE PE3yJabTaThbl JOJIDKHBI OTpaaTb B YaCTH

I[IP6 8. CdopMHUpPOBAHHOCTh YMEHHUS IPHUMCHSTH
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COXPAaHCHUIO 3KOJOTHUYCCKOI'O BOCIIMTaHUA: IMMOJTY4YCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH YCJIOBI/Iﬁ
OKpYXaroIieu cpenpl, - c(OpMHUPOBAHHOCTb  3KOJOTHYECKOW  KYJbTYpPHI, | MPOTEeKaHUsA (U3MUECKUX SBICHUM B MPUPOAE U Ui
pecypcoc6epe>i<eHI/H0, IIOHUMAaHHEC BIIMAHUA CONHUAIIBHO-OKOHOMHUYCCKUX | IPUHATUSA NPAKTUICCKUX pemeHHﬁ B HOBCGHHGBHOﬁ
MIPUMEHSATH 3HAHUS 00 MPOIIECCOB HA COCTOSIHWE TMPUPOJHON M COIMAIBHOW | )KM3HU sl o0ecrieueHus 0€30MacHOCTH TTPU 0OpaIieHuu ¢
M3MEHEHUU KIUMara, Cpenbl, OCO3HaHHE r7100a1bHOTO XapakTepa | ObITOBBIMH NPUOOpPaMHU M TEXHHUUYECKUMH YCTpPOMCTBaMH,
MPUHLIUIIBI OEPEKIMBOTO | SKOJOTHYECKHUX MPobieM; COXpaHEHHUS  3J0pOBbS M COOJIOJEHHUS  HOPM
MIPOU3BO/JICTBA, - TUIAHUPOBaHWE W  OCYIIECTBICHHE JEHCTBUH B | DKOJIOTMUECKOTO TIOBEJEHUS B OKpYKalollel cpene;
3¢ (heKTUBHO OKpy)Xarollled cpeAe Ha OCHOBE 3HAaHMS  Iiesiel | MOHMMaHUe HEOOXOAMMOCTH MPUMEHEHMs IOCTHKEHHM
JIECTBOBATH YCTOMYMBOI'O pa3BUTHUs YEIIOBEUECTBA; ¢buzuku u TEXHOJIOTUH JInE: panuoHaIBLHOIO
B UpE3BBIYAITHBIX aKTUBHOE HEMpUSATHE JEUCTBUN, NPUHOCIIIUX BpEI | MPUPOAONOIB30BAHUS

CUTYaIUsIX OKpYKarolieh cpee

K 1.1. - YyBCTBO TOPJIOCTH Y YBAKEHUS K UCTOPHUH U - cOpPMHUPOBAHHOCTH MIPEICTABIICHUH O POJIU U MECTE

PaccunThIBaTH ITOKA-
3aTeid MPOEKTOB
OX0IKETOB
OIOKETHON CUCTEMBI
Poccuii-ckoit
denepauuu

JOCTIDKEHHUSIM OT€YECTBEHHON (PM3NYECKON HAYKH;
(hM3UYECKU TPaMOTHOE TIOBEICHHE B TIPO(HECCHOHATBLHOM
JeSTEeIbHOCTH U OBITY IpH 00paleHny ¢ nmpudopamu u
YCTpOHCTBaMU;

- TOTOBHOCTD K IIPOJIOJDKEHUIO 00pa30BaHus U
TTOBBIICHUS KBaM(PUKAUK B U30paHHON
npoeCCUOHATBLHOMN IEATEIIbHOCTH H 00 BEKTUBHOE
OCO3HaHUE POy (PU3NUECKUX KOMIETEHLIUN B 3TOM;

- YMEHHUE HCIIOJIb30BaTh JOCTHKEHHUSI COBPEMEHHOM
(bU3UIeCcKOi HAYKH ¥ PU3HUECKUX TEXHOJIOTHH ISt
MIOBBIIIEHUS] COOCTBEHHOTO MHTEJIEKTYaIbHOTO PAa3BUTHS
B BBIOpaHHOM NMPOGeCCHOHATBHOM IeATeTbHOCTH;

- YMEHHE CaMOCTOSITEIBHO J00BIBATH HOBBIE /ISl CEOS
¢buznyecKkre 3HaHus, UCTIOIb3Ys ISl 3TOTO JOCTYIIHbIE
MCTOYHUKU UH(POPMALIUY;

- YMEHHE BBICTPAUBAaTh KOHCTPYKTUBHbIE
B3aMMOOTHOIICHHUS B KOMaH/E M0 PELICHUIO 00X
3ajauy;

- YMEHHE yIIPABIIATh CBOCH II03HABATEILHON
NeSITeNIbHOCTBIO, IPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOT'O PAa3BUTHS;

- MCTI0JIH30BAHUE PA3JIMYHBIX BUIOB MTO3HABATEIBHOM

(U3MKK B COBPEMEHHOW HAYYHOI KapTHHE MHPA;
NMOHUMaHue (HU3NIECKOMN CYIITHOCTH HAOJII01aeMbIX BO
Bcenennoii siBnenuit, ponu GU3MKA B GopMUpOBaHUH
KpYyrosopa 1 (pyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa
JUISL PELICHUs IPAaKTUYECKUX 3a]1a4;

- BJIa/ICHUE OCHOBOIOJIAratoIUuMH (PU3HUECKUMU
HOHATHAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPHSIMU;
YBEPEHHOE HCII0JIb30BaHUE (PU3NYECKON TEPMUHOJIOTHH U
CHUMBOJIMKH;

- BJIa/ICHUE OCHOBHBIMU METO/IaMU Hay4YHOT'O NIO3HAHUS,
WCIOJIb3YEeMBbIMH B (pr3MKe: HAOIIOICHUEM, OTTICAHUEM,
U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHus1 00pabaTbIBaTh pe3yIbTaThl H3MEPEHUH,
00Hapy>XMBATh 3aBUCUMOCTh MEXKITY (PU3NICCKUMHU
BEJIMYUHAMHU, OOBACHATH MOJIy4YE€HHBIE PE3yJIbTaThl U
JieN1aTh BBIBOJIBL;

- ¢(hOpMUPOBAHHOCTb YMEHUS peIIaTh (PU3NIECKUE
3aJa4u;

- ¢(hOpMUPOBAHHOCTH YMEHUS IPUMEHSATH MOJTYUCHHBIE
3HaHUA JUIsl OOBSICHEHUS YCIOBUM MPOTEKAHUS
(u3nYeCcKuX SIBICHUH B IPUPO/IE, TPOPeCCHOHATBLHON
cdepe ¥ U IPUHSATHS IPAKTHYECKUX PEUICHUN B
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JESITeTbHOCTH JJISl pelIeHus] GU3NUECKUX 3a1ad,
MPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHUs (HaOII0AeHMS,
OTMHUCaHUsl, U3MEPECHHUS, YKCIIEPUMEHTA) JIJIs1 N3yUeHUs
Pa3IMYHBIX CTOPOH OKPY’KAIOIIEH TEUCTBUTEIBHOCTH;

- HCIIOJIb30BAHME OCHOBHBIX WHTEIICKTYabHBIX
OTIepalnii: IOCTAHOBKY 3a/1a4H, (POPMYITHPOBAHUS
TUIIOTE3, aHAJIM3a U CHHTE3a, CPaBHEHUS, 0000IICHUS,
CUCTEMAaTU3allNH, BBISIBICHUS IPUYUHHO-CIIEACTBEHHBIX
CBSI3€i, TOMCKA aHATIOTOB, (POPMYITUPOBAHUS BHIBOJIOB JIJIS
W3YYEHHUs Pa3INUHbIX CTOPOH (PU3HUECKUX OOBEKTOB,
SIBJIGHUH U MPOLIECCOB, C KOTOPHIMHU BO3HUKAET
HEO0OXOIUMOCTb CTANIKUBATHCS B PO ECCHOHATBLHON

chepe

MOBCEIHEBHOMN JKU3HU;

- cOpMHUPOBAHHOCTH COOCTBEHHOM MTO3HITMH TIO
OTHOIIECHMIO K (pr3nyeckor HHPOpPMALIMH, TOTydaeMOi U3
Pa3HbIX HCTOYHUKOB.
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2. CTpykTypa u coaepkanne 00meo0pa3oBaTeTbHOH TUCHHUILINHBI

2.1 O0beM IMCUMILVIMHBI M BUABI Y4e0OHOIl padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM NMPOrpaMMbl TN CIIUTIIHHbBI 106
OcHoBHOE conep:kanue’ 106
B T.Y.

TEOPETUYECKHE 3aHATUS 90
1ab0paTOpHbIE U MPAKTUUECKUE 3aHSITUS 14
IIpodeccnonanbHO OPHEHTHPOBAHHOE COEP/KaAHME (COaep/KaHMe

NPHUKJIATHOT0 MOIYJISA) B

MPaKTUYECKHUE 3aHATUS -

IIpomeskyrounas arrecranus (auddepeHIMPOBAHHBIN 3a4eT 2

14



2.1. TemMaTH4ecKuii JIaH U CoacpKaHuEC TUCIUITIJINHBI «Pusnkay

HaumenoBanmue Coaep:xanue yueOHOro Marepuasa (OCHOBHOE M PO ecCHOHAIBLHO OPHEHTHPOBAHHOE), O0beMm | Dopmupyemble
pa3aeioB U TeM JIa00paTOpPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJAHON MOAYJ/Ib (IPH HAJIMYMH) 4acoB | KOMIIETEHIUH
1 2 3 4
Pasznen 1. ®u3uka ¥ MeTOIbI HAYYHOT'0 MIO3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro MaTepuaja 2 OK 03
Beenenne dwusuka - HayKa o pupojie. HaydHbie MeTOIbI TO3HAHMS OKPYKAIOIIETro MUpa. Posib sKcriepuMenTa OK 05
Y TEOPHUH B MpoOIlecce MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (u3uke. MoaenupoBanue GrU3NIecKux 1
ABIEHUM U 1mpoueccoB. Hayunblie rumores3sl. Pusndeckue 3aKoHbl M Teopud. ['paHuib
MPUMEHUMOCTH (Qu3ndeckux 3akoHOB. [lpunHnun coorBercTBUs. Ponb u Mecto (Gu3UKH B
(hOopMHUPOBAHUHU COBPEMEHHON HAYYHOM KAPTUHBI MMPA, B IPAKTHUECKOMN ACATEIbHOCTH JIFOACH 1
Pa3gen 2. Mexanuka 12 OK 01
Tema 2.1 Coaep:xaHue yueOHOT0 MaTepuajia 4 OK 02
Kunematuka Mexannueckoe nBukeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBMkeHMs. CucremMa oTcuerTa. OK 04
Tpaextopus. [lepemerienne, CkOpocTh (CpeHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE 1 OK 05
MaTepuaibHOM TOYKH, UX MPOEKIMU HAa OCH CUCTEMBbI KoopAuHAT. CIOKE€HUE MepeMelleHud U OK 07
CIIO)KeHHE ckopocTel. PaBHOMepHOE U paBHOYCKOpPEHHOE MpsSMOJIMHENHHOe ABMkeHue. ['paduku 1 TIK?
3aBUCUMOCTH KOOPJMHAT, CKOPOCTU, YCKOPEHUS], IyTU U MEPEMELICHUsI MaTepUaIbHON TOYKU OT 1
BpemeHu. CBoOoAHOE majaeHue. YckopeHue cBoOoaHoro nageHus. KpuBonuHelWHOe ABHKEHUE. 1
JB>xeHHe MaTepuasbHON TOYKH MO OKPYKHOCTU. YTJIOBasg CKOpPOCTh, JIMHEMHAash CKOPOCTb.
[lepuon u yactora. LleHTpoCcTpeMUTEFHOE YCKOPEHUE
Tema 2.2 Conep:kaHue y4eOHOT0 MaTepuajia 4
J/InHamuka [Tpuniun otHocutenbHoCcTH ["anunes. [lepsiii 3akoH HetoToHa. THEepuHMalibHbIE CUCTEMBI OTCUETA. 1
Macca Ttena. Cuna. Ilpunnun cynepno3unuu cuwi. Bropoii 3akon HeroToHa st MmaTepuaibHON 1
TOYKK B mHepruanpHoi cucreme otcuera (MCO). Tpermit 3akoH HploToHa ajis MaTepuaibHBIX
TOYEK. 3aKOH BceMUpHOTro TaroreHus. Cuna Tsoxkectu. IlepBas kocmuueckast ckopocTts. Bec Tena. 1
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpeHue. Cuia TpeHHUSI CKOJIBKEHUS U CHIIa
Tpenwust mokost. Koadduiment tperns. Cuia CONpOTHBIICHUS TPU IBIKEHUU TeJa B )KUIKOCTH UITU 1
raze. [loctynarenbHoe U BpamiateabHOE IBUXKEHHE a0COJIOTHO TBEPAOro Teja. MOMEHT CHIIbI
OTHOCHTEILHO ocH BpameHusd. [1nedo cuibl. YcnoBus paBHoBecus TBepaoro tena 8 UCO
Tema 2.3 Conep:kanue y4eOHOT0 MaTepuaJia: 4
3aKOHBI COXpaHEHUs
B MEXaHUKE 1
1
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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

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 wmammubel. Ilukn Kapuo um ero KIIJI. Bropoit 3akoH TepMOIWHAMHKH.
HeoOpaTHMOCTh MPOIIECCOB B MPUPOIE. DKOJOTHIECKUE TTPOOIEMBI TEMIOIHEPTETHKH

HpaKTI/I‘ICCKI/Ie 3aHATUA

ITpakTnueckas pabora: M3Mepenue yaenpHOM TENI0EMKOCTH

Pa3nea 3. MouiekyasipHast GU3MKa U TEPMOJAMHAMHMKA 18
Tema 3.1 Coaep:xaHue yueOHOTo MaTepuaJja: 4
OcCHOBBI OCHOBHbBIE  TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCKOE [BHIKEHHE.
MOJICKYJIAPHO- Huddys3usa. Xapakrep ABHKEHUS U B3aUMOJECUCTBUS YacTHI] BeulecTBa. MoJenu CTpOeHUs ra3oB, 1
KHHCTHYCCKON KUJIKOCTEH M TBEPABIX TN U 00BSCHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojesei. Macca u
TEOpUHU pasmepbl Monekyn. KonmdectBo BemectBa. IlocrosHHas ABoragpo. TemmoBoe paBHOBecHe. 1

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 1
KenbBuna. VYpaBHenue MenneneeBa-Knaneiipona. 3akon [lanpToHa. [a30BbIe  3aKOHBI.
M3ompoueccsl B UI€aNbHOM ra3e ¢ INOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TE€pPMa, M30X0pa, 1
n3obapa
Tema 3.2 Conep:xxanue yueOHOTro MaTepuaJja: 4
OcHOBBI TepmonuHamMudeckast cucteMa. BHyTpeHHSS SHEPTHs TEPMOJAUMHAMHYECKON CUCTEMBI M CIIOCOOBI
TEPMOINHAMUKHI ee u3MeHeHus. KonnmuecTBo TeoTsl M paboTa. BHyTpeHH:s s3Heprus 0lHOaTOMHOTO MJI€aJIbHOTO 1

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 3.3
ArperaTHble
COCTOSIHHSI BEILIECTBA
1 (a3oBbIC
[IEPEXOIbI

Conep:xaHue y4eOHOTro MaTepuasia:

[TapooGpazoBanue u koHaeHcanus. Mcnapenue u kunenue. Y nenpHas TeIIoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIEpaTyphbl KUMEHHsI OT JaBlieHUs. AOCONIOTHAS U OTHOCUTENbHAs BIAXXHOCTh
Bo3nyxa. Hacermennsiit nap. TBepaoe Teno. Kpucrammueckue u aMmopHbie Tena. AHU30TPOIHUS
cBoicTB KpuctamuioB. JXuakue kpuctamisl. CoBpeMeHHble Marepuanbl. [lnaBneHue wu
KpucTayu3anus. Y ienbHas Teriora mwiasineHus. CyOnumanus. Y paBHEHHE TEIUIOBOTO OanaHca

[S—
(e

IIpakTnyeckune 3aHATHS

I[pakTnueckoe 3ansiTue Ne 1 o teme: «OCHOBBI TepMOAMHAMUKU. CBOKCTBA TAPOB»

JlaGopaTopHble 3aHATHS

JladopaTopHasi padora Ne 1 . Onpezenenue BIa)KHOCTH BO31yXa

[N NG J) [N NG Y S G W Y

Pasnen 4. daekTpoauHamMuka

26

Tema 4.1
DIIEKTPUUYECKOE TI0JIE

Coaep:xanue yueOHOro MmaTepuaJja:

OnexTpu3anys Tell. DIEKTpUYecKuid 3apsia. /IBa BHaa AieKTpHuecKuX 3apsnoB. [IpoBogHHKH,
TURIIEKTPUKU U TOJTYIPOBOJAHUKH. 3aKOH COXPAHEHHS AJIEKTPUUECKOro 3apsna. Bzaumoneicteue
3apsnoB. 3akoH Kynona. Dnexkrpudeckoe nose. HanpskeHHOCTD 3nekTpruyeckoro nois. [lpunnun
CYTNEPHO3UIINH NEKTPUIECKUX Moiel. JINHUM Hanps)KEeHHOCTH JeKTpruuecKkoro nojis. Padora cun
anekTpocTarndeckoro moist. [lorennman. PazHocts morenmuanos. [IpoBOAHUKN U TUAIIEKTPUKH B
AIEKTPOCTATUYECKOM Mosie. JludneKkTpruueckas MPOHULIAaeMOCTh. DIeKTpoeMKocTs. KonnencaTop.
DIEKTPOEMKOCTh IJIOCKOT0 KOHJEHCATOpa. DHEPIHUs 3apsKEHHOI0 KOHAEHCAaTopa

N

—

Tema 4.2.
3aKOHBI ITOCTOSHHOTO
TOKa

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuna
toka. Ilocrosuubiii TOok. Hampstkenme. 3akoH Oma it ydacTka IENU. OJIEKTPUUYECKOE
CONPOTHUBJIEHUE. YJIEIbHOE CONpOTUBIEHUE BemiecTBa. [locienoBarenbHoe, MapaienbHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. Pabora anexTpuueckoro Ttoka. 3akoH J[xoyns-Jlenna.
MOIIHOCTD ANEKTPUYECKOTO TOKa. DJIEKTPOABUKYINAS CHUJIa M BHYTPEHHEE COMNPOTUBIICHUE
HUCTOYHHMKA TOKa. 3akoH Owma uisi TOJHOW (3aMKHYTOM) siekTpuyeckod menu. KopoTkoe
3aMbIKaHUE.

—_—

JIabopaTopHble 3aHITHSI

JIabopaTopnasi paGora Ne 2

«HSy‘IeHI/Ie 3aKOHOB IIOCJICAOBATCIIBHOI'O M ITapaJJICIIBHOI'O COG}II/IHCHI/Iﬁ IIPOBOOHHUKOB»

Tema 4.3
DIEKTPUISCKUN TOK

Conep:xaHue y4eOHOTro MaTepHuasia:

NN NN T\

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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BPA3JIMIHBIX Cpeaax

DNEeKTpOHHAsi MPOBOJUMOCTh TBEPJbIX METAJUIOB. 3aBHCHUMOCTb COINPOTHBIICHUS METANIOB OT
TemnepaTypbl. CBEpXMPOBOJUMOCTh. DJIEKTPUUECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX
nyukoB. [lomynpoBomnuku. CoOCTBEHHass W MPHUMECHAs MPOBOJUMOCTH TOTYIIPOBOJHHUKOB.
CaoiictBa p-n-niepexona. [lomynmpoBoJHUKOBBIE TPHOOPHL. DIEKTPUUYECKUN TOK B pacTBOpax M
paciiaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS] AUCCOLMALNA. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMoCTOSTEeNbHBIM M HECAMOCTOSTEILHBIN pa3psa. Monnus. I1na3zma

—t

Tema 4.4
MarautHoO€e 1oJIe€.

Coaep:kaHue y4eOHOT0 MaTepHAJIA

[TocTostHHBIE MarHuThHl. B3anMozeicTBUE NOCTOSHHBIX MAarHuToB. MarnutHoe mnosie. BekTtop
MarHuTHOM MHAyKUuH. lIpuHiun cynepnosuuuu. JInann marautHOM nHAykuuu. Kaptuna nunui
MAarHUTHOM MHAYKLIMH I0JS MOCTOSHHBIX MAarHUTOB. MarHuTHOE 1oJie MPOBOJHUKA C TOKOM.
Kaptuna nuHui 1oy AIMHHOIO NMPSMOro MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOIHMKA,
KaTymku ¢ TokoMm. OnbiT Dpcrena. B3anmonaeiicTBre npoBoJHUKOB ¢ TokoM. Cuina Amrmepa, ee
Monaynb M HanpasieHue. Cuna JlopeHua, ee MOAyiab W HampaBieHUE. [[BukeHHE 3apsHKEHHOMN
Y4acTHIIbI B OJJHOPOJITHOM MarHUTHOM noJie. PaGoTa cumbl JlopeHua.

—

Tema 4.5.
DJICKTPOMAarHUTHAS
WHIYKIWS

Copaep:kaHue y4eOHOT0 MaTepuaJia

SIBneHne 2NeKTpOMarHuTHON MHAYKIMU. [IoTOK BekTOpa MarHuTHOM MHAyKuuu. D/IC uHAyKInN.
3akoH  JJeKTpoMarHuTHoW  uHAaykuumu  @Dapanes. BuxpeBoe  snekTpuyeckoe — mode.
ONEeKTPOABMKYLIAsl CUJIAa MHAYKLIUU B IPOBOAHMKE, ABM)KYIIEMCS IOCTYATEIbHO B OJHOPOJHOM
MarHuTHOM Tnione. IlpaBuno Jlenuma. WMunyktuBHOCTh. SIBneHue camomHaykuuu. OJIC
CaMOMHIYKIMH. DHEPIUsl MArHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TT0JIe

JIabopaTopHble 3aHATHS

JladopaTopnasi padora Ne 3 «/3yueHue siBICHUS dJIEKTPOMArHUTHONW WHTYKITAWY

[EEFEN | NO )} NS GTE UHIN W o o)

Pa3pen 5. Kosie0anus ¥ BOJIHEI

[
(=)

Tema 5.1
MexaHnyecKkue
KOJIEOAHUS 1 BOJIHBI

Coaep:kaHue y4eOHOT0 MaTepHAaJIa

KonebarenbHas cuctema. CBoboanble koneOanus. ["Tapmonnueckue konebanus. Ilepuon, yacrora,
amrutyaa u ¢aza koneOanwid. [IpyXMHHBIA MasSTHUK. MaTeMaTn4ecKuid MasTHUK. YpaBHEHHE
rapMOHUYECKUX KosiebaHui. KuHemaTnueckoe M JMHAMHUYECKOE ONMCAHHE KO0JIeOATeIbHOTO
nBwkeHus. [lpeBpamieHue »SHepruyd TpPU TApMOHMYECKHX KojieOaHUsX. CBS3b aMIUTUTYAbBI
KoJIeOaHUH HCXOAHOM BEJMYMHBI C aMIUIMTYIOM KoleOaHMH ee CKOPOCTM M YCKOPEHHS.
MexaHnuyeckue BOJIHbI, yCI0BUs paciipocTpaneHus. [lepuon. CkopocTs pacipoCTpaHEHUS U ITTMHA
BOJIHBL. [Tonepeunsle u nponoabHbIe BONHBL. VHTepdepenus 1 nudpakiys MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

B~

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 5.2
DJIEKTPOMAarHUTHbHIC
KOJIEOAHMS U BOJIHBI

Coaep:xkaHue y4eOHOT0 MAaTEpHAJIA

KonebatenbHbrit KOHTYD. CBoboHbIE ANEKTPOMATrHUTHBIE KoseOaHus
B M/I€aJIbHOM K0JIE0ATEIbHOM KOHTYpe. AHAJIOIUsl MEXAY MEXaHUUECKUMHU U 3JIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B UACAIBHOM KOJIeOaTeIbHOM
KOHType. BBIHy)XIeHHble MexaHWdyeckue Konebanusa. Pe3zonanc. Pe3onaHcHas KpuBas.
BriHyXneHHBIE  dneKTpoMarHuTHble  KosieOaHus. [lepemenHwlii  Tok. CHHYCOMAAIbHBIN
IIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI
ToKa U HamnpsbkeHus. Tpanchopmarop. [Ipon3BoacTBo, nepeaaya u NOTpedICHUE IIEKTPUUECKOM
SHEPruM. OKOJIOIMYECKHE PpHUCKU IIpU IIPOU3BOJACTBE AJIeKTpuueckol sHepruu. KynbTypa
WCIIOJIb30BAaHUSl JIEKTPOIHEPTUU B IMOBCEIHEBHOW JKU3HUOJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS
U3JIy4eHHUsI DJJICKTPOMAarHUTHBIX BOJH. B3aumHasg opueHrtaunus BexktopoB E, B u v B
JJIEKTPOMArHUTHOM BOJIHE B Bakyyme. CBONCTBa JJIEKTPOMATHUTHBIX BOJIH: OTpPa)KE€HUE,
npejoMiIeHue, noysipusanus, audpaxuus, nareppepenus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.
[lIkana 37eKTpOMarHUTHBIX BOJH. [IpriMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpyHUMIBI paguocBs3u M TeneBuAeHMs. Panuonokanus. OJEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KaroIIei cpeibl

Pa3gea 6. OnTuka

Tema 6.1
IIpupona ceera

Coaep:xaHue yueOHOT0 MaTepuajia

Toueunbli HCTOYHHMK cBeTa. CKOPOCTb paclpOCTPAHEHHUS CBETA. 3aKOHbl OTpPaKEHHUA U
npenomiienus ceera. [Ipunnun [tolirenca. ConHeunble U TyHHBIE 3aTMeHUs. [lomHOE oTpakeHue.
JIunssl. [Toctpoenue nzoOpaxkenus B TuH3ax. GopMyIia TOHKOM JIMH3BL. Y BeIWYeHue JTUH3bL. [ a3
Kak onTuyeckas cuctema. Ontudeckue nmpuoOopsl. Teneckornbl

OK 01
OK 02
OK 04
OK 05

HpaKTI/I‘-ICCKI/Ie 3aHATUA

DN | M= = = O\

IIpakTH4eckoe 3ansaTHe Ne 2 110 Teme: «3aKOHBI OTPaKEHU U IperoMieHus. JIuH3b»

—

Tema 6.2.
BosHOBEIE CBOMCTBA
cBeTa

Conep:xanue yueOHOT0 MaTepuajia

HuTepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jyueil. MTHTepdepeHIys B TOHKUX MJICHKAaX.
Kounba Herotona. Mcrionb3oBanue naTepdepeHiny B HayKe U TexHuKe. Jludpakius Ha mienu B
napajieNbHbIX Jyvyax. Judpakunonnas pemerka. [lonspuzanus nonepeunsix BoH. [onspuszanus
ceeta. [lomsaponael. Jucniepcus ceera. Bunbl nznmydennii. Buasl criekTpos

Crextpsl ncnyckanus. Cnekrpsl noryomenns. CriekTpanbHbli aHan3. ClIeKTpalbHbIE KIIACChI
3Be3N. YibTpaduoneroBoe nznydenue. HppakpacHoe nzinydenue. Pentrenosckue myuan. Mx

npupoaa u cBoMCTRA. IlIkaja 3JIeKTpOMarHUTHRIX U3JIy4YEeHUM

\O [r—

—t ke
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JIabopaTopHbIe 3aHATHS 1
JladopaTopnasi padora Ne 4 «OnpeneneHue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(PPAKITMOHHOM )
[PEILIETKI ]
1
Tema 6.3. Conep:kaHue y4eOHOT0 MaTepuaJjia 2
CriennanabHasi TEOpUsL
O THOCHTEIEHOCTH JIBrKEHME CO CKOPOCThIO cBeTa. IlocTynaTel TeOpur OTHOCUTENIBHOCTH U CIEACTBHS U3 HUX. 1
HBapHaHTHOCTh MOYJISl CKOPOCTH CBETA B BaKyyMe. JHeprusi mokos. CBA3b MacChl U SHEPTUU 1
CBOOOTHOM YaCTHUIIBI. DJIEMEHTHI PEIATHBUCTCKON JUHAMHUKH
Paznen 7. KBanToBas puzuka 15 OK 01
Tema 7.1 Coep:xanue y4eGHOro MaTepuasia 5 OK 02
KBanToBas onTHKa dotonbl. Dopmyina [lnanka cBsi3u sHEprun GOTOHA C €r0 YACTOTOW. DHEPTUs U UMIYJIbC (POTOHA. 1 OK 04
OtkpeiTie u uccienoanue (orordpdexra. Onbitel A.I'. CroneroBa. 3akoHbl (QoTodddexra. 1 OK 05
VYpasuenue DiHmTelHa 11 pororddexra. "Kpacnas rpanumna” dorosddekra. [laBnenue crera. 1 OK 07
Omnbrtel [1.H. JIebeneBa. XuMuueckoe JEUCTBUE CBETA 1
1
Tema 7.2 Coaepsxkanue y4eOHOIro MmaTepuaJia 10

dusuka aroma u
AQTOMHOTO siApa

Mopenb atoma Tomcona. OnbiTel Pesepdopaa o uccinenoBanuto crpoeHus aroma. [lnanerapHas
mojenb aroma. [locrynatel bopa. M3nydenue u nornomeHne (GOTOHOB MPHU MEPEXOJE aToMa C
OJIHOTO YPOBHS dHEPruM Ha Jpyrou. Bupl ciekTpoB. CHEKTp YpOBHEH SHEPrUU aToMa BOJOPOJIa.
Bonnossle cBoiicTBa yactuil. Bonusl e bpoiins. KopnyckynsapHo-BoaHOBOM ayanusM. Audpakius
3JEKTPOHOB B KpUCTauiax. CIIOHTAaHHOE W BBIHYKIEHHOE M3JIy4Y€HHE. Y CTPOWCTBO U MPUHIMII
paboTbl 7nazepa. MeToabl HaONIOACHHUS W PETUCTPAIMM DJIEMEHTapHbIX dacTHl. OTKphITHE
paaunoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenno coctaBa paaMoakKTUBHOTO H3ITyYEHUSI.
CaoiicTBa anb(da-, 6eta-, raMMa-u3yueHus. BiusHue painoakTUBHOCTH Ha >KHUBbBIE OPTaHU3MBI.
OTtkpeITHE TIPOTOHA M HeWTpoHa. HykionHas mozens sapa I eiizenOepra-MBanenko. 3apsy sapa.
MaccoBoe uucino siapa. M3zotonsl. Anbda-pacnan. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacma.
MamMmma-u3nydeHue. 3aKoH paIMOAKTUBHOTO pacnaga. JHEPrusi CBI3U HYKIOHOB B siape. SAnepHbie
cunbl. Jlepext maccel simpa. Snepnble peakuuu. Jlenenue u cuHTe3 siuep. SnepHblil peakrtop.
Tepmosinepubiii cuaTe3. [IpoOGnemMbl W TEPCIEKTUBBI SACPHONW IHEPTETUKH. DKOJIOTHYECKHE
aCIeKThl  SIIEPHOM  DHEPreTHMKU.  ODJIEMEHTapHble  4yacTHlbl.  OTKpbpITHE  MO3UTPOHA.
DOyHIaMEeHTAIbHBIE B3aUMOJEHCTBUSA

Pt ek ek e ek e e
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Pa3nea 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Tema 8.1
JIIEMEHTBHI
ACTPOHOMHHU U
ACTpOPU3UKH

Conep:kaHue y4eOHOT0 MaTepuasia

Bun 3BeznHoro He6a. Co3Be3nusi, ipKue 3BE3[bl, IJIAHETHI, UX BUAUMOE JBHKeHue. CoHeuHas
cucrema. Ilmanersl 3emHONM rpynmbl. [lnanersl-rurantsl. Manbie Tena CoONHEYHOW CHCTEMBI.
Comnnre, portocdepa u armocdepa. ConHeunast akTUBHOCTh. VicTounuk sHepruu CoJiHIIA U 3BE3/I.
3Be31pl, HMX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, paaMyC, TEMIEpaTypa, HuX
B3aMMOCBS3b. 3BE31bl IVIABHOI IIOCJIENOBATEILHOCTH. 3aBUCUMOCTEL ''Macca - CBETUMOCTH" IId
3B€37] [VIaBHOM MOCJIE10BaTENIbHOCTH. BHyTpeHHee cTpoeHue 38e31. COBpEMEHHBIE MTPEICTABICHUS
0 TPOUCXOXKJeHNU U 3BoJtonuu ColHIAa ¥ 3BE3. DTambl KU3HU 3Be31. Mueunsiit [lyTe - Hama
INanaxtuka. CnupanbpHas cTpyKTypa [anakTuku, pacnpeneneHue 38e34, raza u nsiiu. Ilonoxxenue
u newxenue Connna B [Nanmaktuke. Ilnockas u chepuueckass nmoxacucremsl ['amaktuku. Tumbr
rajJlakTuK. PaguoranakTuku u kBaszapsl. UepHble AbIpHI B iApax rajlakTuk. Beenennas. Pacimpenue
Bcenennoii. 3akon Xa66ma. Pazberanue ranaktuk. Teopus bonbiioro B3psiBa. Monenb «ropsueit
Bcenennoii». MacmtabHas ctpyktypa Bceenennoil. Metaranaktuka. HeperienHble mpo0iaembl
aCTPOHOMHUU

JlabopaTopHble 3aHATHS

JladopaTopnasi padora S. HaGmroeHus: HEBOOPYKEHHBIM TJ1a30M C UCIIOJI30BAHUEM
KOMITIBIOTCPHBIX HpPIJIO)KQHHfI IJId OIIPCACIICHUS ITOJIOKCHUA HG6€CHLIX O6’beKTOB Ha KOHKPCTHYIO
JIaTy: OCHOBHbIE co3Be3ausi CeBEpHOro NOoylapHsi U IpKUe 3BE3/1bl

—_— N

OK 01
OK 02
OK 03
OK 05
OK 07

Ipome:xkyTounasi arrectauus (JuddepenmpoBannsblii 3a4er)

Bcero
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3. Ycii0Bus peanu3anuy NporpaMmal 001eo0pa3oBaTeIbHON AUCHUIIINHBI
3.1 TpeGoBaHusA K MMHUMAJIbHOMY MaTePHAJbHO-TEXHUYECKOMY 00ecneyeHn 0

st peanuzanuy mporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHBI CIEIYIOIINE ClIeUuaIbHbIE
HOMeIIeHus: y4eOHbIN KaOuHeT « DU3UKI».

Kabuner «®u3ukm», oOCHaIEH B COOTBETCTBUH C I1. 6.1.2.1 oOpa3oBareiabHOI MporpaMmbl
1o crenuanbHOcTH 38.02.06 @uHaHCHI.

3.2 UndopmanuonHoe odecriedeHne o0ydeHust
Jns peannzanuu mporpamMmbl OMOIMOTEUHBIH (OHI 00pa30BaTENbHOM OpraHu3alul HUMeEeT
HeyaTHbBIE U 3JEKTPOHHBIE 00pazoBaTeIbHbIE U MH()OPMAIIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE
JUIs1 UCTIOJIb30BaHUs B 00pa30BaTEIbHOM IPOIEcce, HE CTapIie MATH JIET C MOMEHTA H3/1aHus

OcHOBHBbIE HCTOYHHKH
1. Yakak, A. A. ®usuka : yuebHoe nocobue mist CITIO / A. A. Yakak, C. H. Jletyra.

— Caparos : IlpodobpazoBanue, 2024. — 541 c. — ISBN 978-5-4488-0667-4. — Texkcr :
QJIGKTPOHHBIK // DNEeKTpOHHBIA pecypc 1mdpoBoil oOpasoBarensHOU cpeapl  CITIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/92191

2. [Tapmakos, A. H. ®u3uka B 3anayax. Mexanuka : yueOHoe rnocodue gt CI10 / A.
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1. VYueOnuk-dOusnka (11 npodeccrii U CrielUaTbHOCTENH TEXHUYECKOTO TTPOduIs) —
B.®. JImutpueBa, M.: U3narenbckuii neHTp «Akaaemus», 2020 r.;

2. CoopHuk 3ana4u - ®usuka (As npodeccuii U CenuanbHOCTeH TEXHUIECKOTO MPOdUIs)
— B.®. JImutpuena, M.: M3narenbckuii neHTp «Axkagemus», 2020 r.;

3. Yuebnuk - ®usuka (11 npodeccuil U crenuanbHOCTEH TEXHUYECKOTO U €CTECTBEHHO
HayyHoro npoduieit) - A.B. ®upcos, MockBall3narenbckuit eHTp «Akanemus» , 2018 r.;

4. YueOnuk — ®Ousuka (st mpodeccuit U CHeruaaIbHOCTEeH COLUATbHO-I)KOHOMUYECKOTO

u ryMmaHuTapHoro npoguieit) - [1.1. Camoiinenko, Mocka, M3narenbckuil HEHTpCAKaIEMUSD ,
2018 r.
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA JUCIUIIJINHbI
KoHTpoJib ¥ OlleHKA pPAaCKPBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHWS W NMPHOOpPETCHHBIC
o0ydJaronMucs yMEHHUs, HampaBiieHHbIE Ha (GOPMHpPOBAHHE OOIMX W MPOQPECCHOHATBHBIX
KomreTeHIid. KoMIieTeHInuy T0KHBI OBITh COOTHECEHBI C TIPEIMETHBIME PE3yJIbTaTaMHU.

Koa u HaumeHnoBanue

(popmupyembIx
KOMITeTEeHIUI

Paznena/Tema

THn oeHOYHBIX
MepONnpPUATHI

OK 01. Beibupats criocoOb1
pelieHus 3a1a4
npodecCuoHAIbHON
NESITeTHHOCTH TPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2.,3.3.,
34.,3.5.

Paznen 4. Temr1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2

OK 02. Ocy1iecTBisATh MOUCK,
AHAJIU3 U UHTEPIPETAIHIO
uHpOpMaIK, HEOOXOIUMOMN
JUTSI BBITIOJTHEHUS 33724
pohecCHOHATLHOM
JESITEIIBHOCTH

Pazgen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2.,3.3.,
34.,3.5.

Pazgen 4. Temsr 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pasgen 7. Temnr 7.1, 7.2

OK 03. ILltanupoBaTh u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JTUYHOCTHOE Pa3BUTHE

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.

Pazgen 7. Temwr 7.1, 7.2

OK 04. PabGoTaTh B KOJUICKTHBE
¥ KoMaH e, 3P PEKTUBHO
B3aNMOIEHCTBOBATH C
KOJUJIETaMH, PYKOBOZICTBOM,
KJIIMEHTAMHU

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.

Pazgen 4. Teme1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temwr 7.1, 7.2

OK 05. OcymiecTBisiTh yCTHYIO
N MUCbMCHHYIO
KOMMYHUKAIIUIO HA
rOCYyAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanyu ¢
y4eToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.

Paznen 4. Temr1 4.1.,4.2.
Pasgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2

OK 07. CognericTBOBaThH
COXPaHEHUIO OKPY>Karoleit
Cpellbl, pecypcocOepereHHIO,

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2., 3.3.,

- YCTHBIH OMPOC;

- (poHTaTBHBIKONPOC;
- OIICHKAa KOHTPOJBHBIX
pabor;

- HabmoeHue 3a
XOJIOM BBITIOJTHEHUS
nmabopaTopHBIX PabdoT;

- OIICHKA BBITIOJTHCHUS
1ab0paTOPHBIX PadoT;

- OIICHKa
MPAKTUYECKUX paboT
(pemenus
KaueCTBEHHBIX,
pacueTHBIX 3a7a4);

- OIICHKA TECTOBBIX
3aJaHuM;

- HalJrofcHME 3a
XOJIOM BBITIOJTHEHUS
WHIWBUTYTbHBIX
MIPOEKTOB U OIICHKA
BBITIOJTHEHHBIX IPOCKTOB;
- OIICHKA BBITIOJTHCHUS
JOMAIITHUX
CaMOCTOSITEIILHBIXPA0OT;
- HaOIIOJCHUE U
OILICHKA PEIICHUS KEHC-
3ajad;

- HAOJIOJICHUE M OIICHKA
JIEJIOBOM UTPBHI;

- JuddepenuupoBanx
bIi1 3a4eT
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3¢ (hHeKTUBHO ACCTBOBATH B
YpEe3BbIUANHBIX CUTYAIHSIX

34.,35.

Paznen 4. Temer 4.1.,4.2.
Paznen 6. Temn1 6.1., 6.2.

Pazgen 7. Temwr 7.1, 7.2

IIK 1.1. PaccunTbiBaTh
MOKAa3aTeJIN MPOEKTOB
OIO/KETOB OFOKETHON
cucteMbl Poccuiickoit
®denepannun

Pazgen 3, Temnr 3.2, 3.5
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