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1. O6mas xapakrepucTuka padoueii nporpaMmmsl 001eo0pa3oBaTe/JbHOI
aacoumanabl OO0/ 13 Ousuka

1.1. MecT0 AUCUMIUIHHBI B CTPYKTYpe OCHOBHOH mPO(ecCHOHAIbHOI
o0pa3oBaTeIbHON NPOrpaMMbl
Ob6uieoOpazoBarenbHas aucuummaa OO/, 13 dusnka sBaseTcs 00513aTeIbHON YaCThIO
0011e00pa30BaTeIbHOrO UKIA 00pa3oBarenbHO mporpaMmMel CI1O B COOTBETCTBUM €
®I'OC no cienmanbHOCTH 23.02.06 TexHuveckas SKCIUTyaTanys NOJIBUKHOTO COCTaBA
JKEJIE3HBIX TOPOT (BaroHHI).

1.2. Ilesqin 1 uIaHUpyeMbIe Pe3yJabTAThI 0CBOCHHS JUCHUIVINHBI:

1.2.1. lleam AUCUMNJIMHBI:

Conepskanue nporpaMMbl oOieoOpazoBarenbHoi quctumuinabsl OO/J1. 13 dusnka
HAaMPABJICHO HA JOCTUKCHHE CICAYIOLIMX LENICH:

(OpMUPOBAHUE MHTEPECA U CTPEMIICHHS O0YUYAIOMMXCA K HAYyYHOMY HM3YUYEHUIO
NPUPOJIBI, PA3BUTUE UX UHTEIIEKTYAJBHBIX M TBOPYECKUX CIOCOOHOCTENH;

Pa3BUTHE MPEACTABICHUNA O HAy4YHOM METOAE TMO3HAHWUA W (POPMHUpPOBAHHE
MCCIIEIOBATENILCKOIO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHHSIM,

(OpMUPOBAHME HAYYHOTO MHPOBO33PECHHS Kak pe3yjbTara W3Y4YCHHS OCHOB
CTPOECHHMSI MATEPUH U (DYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(OpPMHUPOBAHUE YMEHUN OOBACHATH SIBJICHUS C MCHOJIb30BAHUEM (PUBMUECKHUX
3HAHWI U HAYYHBIX TOKA3aTEIbCTB,;

(opMUPOBAHME TMPEACTABICHUI O poid (PU3MKHA [ PA3BUTUS  IPYIHX
€CTECTBEHHBIX HAYK, TCXHUKW U TEXHOJIOTUH.

JlocTokeHne 3THX 1Eened o0ecneunmBacTCs PEUICHHEM CICAYIOIIMX 3aJad B
MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 001Iero oOpa3oBaHus:;

NpUOOPETEHUE CUCTEMBI 3HAHWK 00 OOMMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSAX, BKIHOUAS MEXAHUKY, MOJICKYJISPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY,
KBAaHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPO(U3UKH,

(GOpMUPOBAHNE YMEHUI MPUMEHATH TECOPETUUYECCKHE 3HAHUS Il OOBICHCHUS
(u3nYECKUX SBICHUA B TPHUPOJE M /s MPUHATUS TPAKTUYECKUX PELICHWA B
IMOBCEAHEBHOM YKU3HH,

OCBOEHHME CIMOCOOOB PELICHUS PA3MYHBIX 337a4 C SBHO 3aJaHHOW (PM3NUYECKOI
MOJIETIBIO, 3aJa4, TIOIPa3yMEBAIOIIAX CAMOCTOSTENILHOE CO3AaHNE (PU3NUECCKOH MOACTIH,
COOTBETCTBYIOIIEH YCIOBHAM 334U,

NOHUMAaHWE (PU3NYECCKUX OCHOB M MPUHLIMAIIOB ACHCTBHUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, X BIASHUS HA OKPY>KAIOLIYIO CPEY;

OBJIAICHUE METOJaMU  CAMOCTOSITEJIbHOTO IJITAHUPOBAHUS M MPOBEACHUS
(PU3AYECKUX HKCIEPUMEHTOB, AHAJIN3a M MHTEPNPETAUMA WHPOPMALUK, OMPEACICHUS
JOCTOBEPHOCTH TMOJIyYEHHOTO PE3YbTaTa;

CO3aHHE YCJIOBHUUA [UIA Pa3BATHS YMEHHAN ITPOCKTHO-UCCIEI0BATEILCKOM,
TBOPYECKON IEATETLHOCTH

Oco0eHHocTh  (POPMUPOBAHUS COBOKYIHOCTH 3a7a4 W3YUYCHHS (DU3HKH IS
CUCTEMBI CPEHETO MPOPECCHOHATBLHOTO 00pa30BaHUs 3aKII0YAETCS B HEOOXOIUMOCTH



peanuzaiu  Npo(ecCMOHAIbHONW  HANpaBJACHHOCTH  pellaeMbIX — 3a1ay, yuéra
0COOEHHOCTEH Chepbl ACATENBHOCTA OyAyHIMX CHCHUAIACTOB, T.€. (POPMUPOBAHUS
MEXKIPEIMETHOTO COJACP)KAHUS OJHOTO WJIM HECKOJNBKUX Pa3AeioB TUCIUTUTAHBI
Ouzuka ¢ omHOM wim  Oosiee  0OWIENPO(YECCUOHANBHBIX — AUCIHUIUIAH — WJIU
npoeCCUOHANIBHBIM MojayjeM. [Ipu sTom mis Takoro pazzaena(oB) oOeCneYMBAETCS
OBNJICHUE OOYYAIOIUMUCS YMEHUSMHU MPOBOANTH MPSIMbBIE U KOCBCHHBIE U3MEPECHMS,
WCCIICIOBAHUST 3aBUCUMOCTEH (PM3MUYECKMX BEIUYMH M TOCTAHOBKY OMBITOB TIO
MPOBEPKE TMPEUIOKCHHBIX TUIOTE3. bBOonbilloe BHUMaHWE VYACHAETCS PEIICHUIO
pacuéTHBIX M KAYECTBCHHBIX 3amay. JJis pacuéTHBIX 3a4ay MPUOPUTETOM SBJISIOTCS
3a/laud C SIBHO 3aJJaHHON M HESBHO 3aJaHHON (DM3NYECKON MOEIBIO, MO3BOJISIOLINE
MPUMEHSTh U3YUYCHHBIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, Tak v
UHTETPUPYSl TIPUMEHEHWE 3HAHWH M3 pa3HbIX pasfenoB. s KaueCTBEHHBIX 3amay
OPUOPUTETOM  SBJISIOTCS  3adaHus Ha  OOBICHCHUE/TIPpEACKA3aHUE TMPOTCKAHUS
(PU3BUYECKUX SBJICHUM U TPOLIECCOB B MPO(ECCUOHANBHON cepe.

1.2.2. Ilnanupyembie pe3yJbTaTbl OCBOCHHSI 00ICO0pa30BaTEIbHOI
aacnanmauHbl B cooTBeTcTBHA ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Oco0o¢ 3HauEHUE TUCUUIUIMHA UMEET npu popmupoBannu U pazsutun OK u [1K.



Ko n HanmeHoBaHue
(hopMUpyeMbIX KOMMNETEHL WA

OK 01. Bbi6bupaTb cnocoo6bl

peweHns 3agay
npogeccnoHanbHoM
0eATeNbHOCTH
NPUMEHUNTENBHO K

pasnnYHbIM KOHTEKCTaMm

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUNNNHBI

O6bumel
B yacTu TpyAaoBOro BOCNMUTAHUSA:
- TOTOBHOCTb K TpPyAy, OCO3HaHME LeHHOCTH
MacTepcTBa, TpyLonobue;
- TOTOBHOCTb K  aKTMBHOW  [eATeNIbHOCTU

TEXHOMOTMYECKOW W COLManbHON HanpaBleHHOCTH,
CNOCOOHOCTb  UHMLMMPOBATb,  MNaHUpoOBaTb U
CaMOCTOSITENIbHO BbIMONHATb TaKyt0 AeATeIbHOCTb;

- MHTEpPeC K pasiMyHbIiM cthepam npogeccnoHanbHow
[eATENbHOCTH,

OBnageHune YHMBepCcasbHbIMU yyebHbIMK
no3HaBaTe/IbHbIMUN AeACTBUSAMMU:

a) 6a3oBble NOrNYecKne ecTBUA:

- CamoCTOATENbHO (hopmynmpoBatb "
aKkTyanusmposatb npobnemy, paccmarpuBatb —ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIA MNPU3HAK WK
OCHOBaHWUA [N CpaBHEHUdA, Kraccuukaumm u
0606LeHNS;

- onpefenaTb  Uenn  AeATeNbHOCTM,  3afjaBaTb

napameTpbl U KPUTEPUUN UX JOCTUXKEHUS;
- BbIIBNATb 3aKOHOMEPHOCTM W MNpPOTMBOPeYns B
paccMaTpUBaEMbIX ABMIEHUSAX;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHUBATb
COOTBETCTBME PE3y/bTATOB LENAM, OLEeHMBaTb PUCKK
NoCneACTBUIA eATENbHOCTMW;

- pa3BuBaTb KpeaTMBHOE MbILUEHNE MPX PELIEHUN
YKVU3HEHHbIX NPo6em

6) 6a30Bble NccnefoBaTe/IbCKUe AeNCTBUSA:

- BNafieTb HaBblKaMy Yy4ebHO-MccnefoBaTeNIbCKOW 1
NPOEKTHOW AesATeNbHOCTW, HaBblKaMy paspeLleHuns

JucunnnnHapHble!
- C(hOPMMPOBAHHOCTb MPEACTaBNEHNA O PONN U MecTe PU3NKK 1
aCTPOHOMUM B COBPEMEHHOW Hay4yHON KapTuHe Mupa, O
cuctemMoobpasytowen ponm (U3NKM B pasBUTUU eCTECTBEHHbIX
HayK, TEXHUKM U COBPEMEHHbIX TEXHONIOrWA, O BKaje
POCCUIACKMX U 3apYOEXHbIX YUYEHbIX-()M3NKOB B pPasBUTUE HayKMW;

MOHWMaHWe (U3NYECKON CYLLHOCTM HabngaeMblX SBNEHUIA
MWKPOMMPA, MakpoMupa W Meramupa; nOHWMaHue ponu
acTPOHOMMU B MNPaKTUYECKOW  [eATeNbHOCTW  YenoBeka U

JanbHeillemMm Hay4yHO-TEXHUYECKOM pasBUTUK, ponu (U3NKM B
(hopMMpoBaHUM Kpyrosopa W (YHKLWOHANLHON rpaMOTHOCTU
yenoBeka A/1A peweHns NpakTUYecknx 3ajau;

- BNaZieTb OCHOBOMOMAralWMMM (QU3NYECKUMU MOHATUAMU ©
Be/IMYMHAMKN,  XapaKTepusyruwumm  (U3NYecKne  MpoLecchl
(CBA3aHHBIMW C MeXaHWYeCKUM [BVKEHWEM, B3auMOLelCcTBUEM
Te/l, MeXaHWYeckMMu KonebaHWAMW U BOMHAMW; aTOMHO-
MONEKYNAPHbIM CTPOEHMEM BeLLecTBa, TEMA0BbIMU MpoLeccamu;
NIEKTPUYECKUM U MArHUTHLIM MONAMU, 3N1EKTPUYECKUM TOKOM,
3N1EKTPOMarHUTHbIMN KOMe6aHMAMU W BONHAMW; ONTUYECKUMU
ABNEHUAMMW; KBaHTOBbIMW SBNEHUAMMW, CTPOEHWEM atoma MU
aTOMHOrO f4pa, pagMoakTUBHOCTbIO);

- BflafileTb OCHOBOMOAra MMM aCTPOHOMUYECKUMU MOHATUAMMU,
No3BONIAKOWMMK XapaKTepn3oBaTb MPOLECCHl, NPOUCXOAALLNE Ha
3Be3fax, B 3Be34HbIX CUCTEMax, B MeXranakTU4Yeckoin cpefe;
[IBUXKEHNe HebeCHbIX Ten, 3BOMOLNI0 3Be3f U BCeneHHoid;

- BfafeTb 3aKOHOMEPHOCTAMW, 3aKOHaMuW W TeopuaMu (3aKOH

BCceMupHoro TtAroteHus, |, Il n 1l 3akoHbl HbKHOTOHA, 3aKOH
COXpPaHEHMS  MEXaHWYEeCKOW 3JHEpPrum, 3akKOH  COXpaHeHUs
NMMY/bCa, npuUHLMN cyrnepnosuuumn cun, npuHLMN

PaBHOMPABHOCTW WMHEPLMaNbHbIX CUCTEM OTCYETa; MONEKYNSPHO-
KWHETUYECKYHO TEOpUH CTPOEHMS BeLLEeCTBa, ra3oBble 3aKOHHbI,

1YKa3sbiBaloTCA (opMMpyeMble JIMYHOCTHbIE N MeTanpegmeTHble pe3ynbTaTtsl M3 OroC COO (B nocnegHen pepakumm ot 12.08.2022) B

oTrnarosbHoli opve

2 iucumnnnHapHele  (NpeaMeTHobIe)

pegakumn ot 12.08.2022)

pe3ynbTaThl yKa3biBawTCA B COOTBETCTBUM C UX MNOMHbIM NepeyHem Bo ®MOC COO (B nocnepgHen



OK 02. Mcnonb3oBaThb
COBPEMEHHbIE cpeacTea
noucka, aHanmsa n
MHTepnpeTauum
MHgopmaunn, 7
WH(OpPMaLNOHHbIE
TEXHONOTNU NS BbINOJIHEHUA
3afjay npogeccnoHanbHoM

AeATeNbHOCTM

npo6nem;

- BbISIBNSATb MPUYMHHO-CNEACTBEHHbIE CBSA3N W
aKTyanusmpoBaTb 3afadvy, BblABWraTb TFUMNOTE3y ee
PeLleHnsl, HaX0AnUTb apryMeHTbl ANs 0Ka3aTeNbCcTBa
CBOMX YTBEePX/eHWW, 3afaBaTb MNapameTpbl MU
KPUTEPUN peLLIEHNS;

- aHanuM3MpoBaTb MONY4YEHHble B XOAe peLleHus
3aflayn pesynbTatbl, KPUTUYECKN OLEeHMBaTb WX
[OCTOBEPHOCTb,  MPOrHO3MpPOBaTb  WM3MEHEHWe B
HOBbIX YCOBUSAX;

- YMETb MEepeHOCUTb 3HAHUA B MO3HaBaTE/IbHYH U
NPaKTUYeCcKY 061acTh XN3HeLEATENbHOCTH;

- YMeTb WHTerpupoBaTb 3HaHMA U3  pasHbIX
npeAMeTHbIX 06nacTei;
- BbIIBUTaThb HOBble naen, npeanaraTb

OpUTMHaNbHble NOAXOAbl N PELUEHNS;
- CMOCOBHOCTb UX NCNOJIb30BAHUA B NMO3HABATE/bHOM
N coumanbHOM NpakTuKe

B obnactu LUEHHOCTWN HAay4YHOIro NMNO3HaHUA:

- chOpPMMPOBAHHOCTb MVPOBO33PEHNS,
COOTBETCTBYHOLLEFO COBPEMEHHOMY YPOBHIO
Pa3BUTUSA HaykKM W O6LECTBEHHOW  NPaKTUKMK,
OCHOBAHHOTO Ha avanore KynbTYyp,

CNOCOGCTBYHOLIEr0 0CO3HAHUIO
NONINKY/IbTYPHOM MUpE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM W YMTaTeNbCKOW
KYNbTypbl KaK CpefCcTBa B3aMMOAENCTBUSA MeXAy
NOAbMU Y MO3HAHUA MUPA;
- 0CO3HaHWe LEHHOCTH

cBoero mmecta B

Hay4YHON [AesTenNbHOCTH,

FOTOBHOCTb OCYLLECTBNATb MPOEKTHYO 7
NCCNefoBaTeNbCKYH AeATeNbHOCTb WHAUBUAYANbHO
W B rpynne;

OBnapgeHune YHUBepcabHbIMU yuebHbIMM

Nno3HaBaTe/IbHbIMW AQVICTBVIFIMVIZ

nepBblii 3aKOH TEPMOANHAMUKNY; 3aKOH coxXpaHeHus
3N1eKTPUYecKoro 3apsaga, 3akoH KynoHa, 3akoH Oma gng ydacTka
uenu, 3akoH Oma Ana MOMHOW 3MeKTPUYECKOW Lenu, 3aKoH
xoyna - JleHua, 3aKOH 31eKTPOMarHUTHON WHAYKUWUKU, 3aKOH
COXPaHEHUA 3HEPTUKN, 3aKOH NPSAMOMHENHOr0 pacnpocTpaHeHus
CBeTa, 3aKOH OTPaXKeHWA CBeTa, 3aKOH MpesioM/IeHNs CBeTa; 3aKOH
COXpaHeHWs 3Hepruu, 3aKOH COXPaHeHUs WMMynbca, 3aKoH
COXpaHEHUs  3/IEKTPUYEeCKOro  3apsafga, 3aKOH  COXpaHeHus
MaccoBOro u4ucna, noctynatbl bopa, 3aKOH pafvoaKTUBHOIO
pacnaga); yBEpPeHHOe ncnonb3oBaHue 3aKOHOB 7
3aKOHOMEpPHOCTE Npu  aHanuse  (U3NYECKUX  ABNEHUIA 1
NpoLLEeccoB;

- cthopMupoBaTb YMeHUS pellaTb pacyeTHble 3ajayM C SBHO
3aflaHHON (hM3MYECKOW MOLENbIO, UCNONb3Ys (HN3NYECKME 3aKOHbI
M NPUHUMNBLI; Ha OCHOBE aHanu3a YCNoBMA 3afayn BblOMpatb
(hM3MYECKYD MOAeNb, BbIAENATb (U3NYECKME BeINMYUHLI U
(hopMynbl, HEO6X0AMMbIE A8 ee peLleHUsi, MPOBOAUTL pacyeTbl U
OUeHMBaTb peaslbHOCTb MONYYEHHOr0 3HAaYeHUs (PU3NYeCcKOoNn
BE/IMYMHbI;  pellaTb  KayeCTBEHHble  3afjayn,  BblCTpamsas
NOTUYECKN HENPOTMBOPEYMBYIO LENOYKY PacCy>XAeHWU C Onopoi
Ha M3YYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U PU3NYECKNE ABNEHUS

-c(hopMupoBaTb YMEHWS Y4WUTbIBaTb TFPaHULbl  MPUMEHEHNS
M3YYeHHbIX  (DU3MYECKUX  MOAeNen:  maTepuanbHas  TOuKa,
MHepumnanbHas CcUCTeMa OTCYeTa, WAeanbHbI ra3; Mogenu
CTPOEHMA TrasoB, >XWUAKOCTEA W TBEPAbIX TeNn, TOYEUHbIN
ANeKTPUYECKNIA 3apag, fAdepHas MofeNb aToMa, HYK/IOHHas
MOfeNb aTOMHOIO0 fiapa Npu peweHnmn PU3nYecKnx 3agau;

- chopMmMpoBaTb COOCTBEHHYK MO3ULUIO NO OTHOLIEHUID K
(hM3nYeCKOol MH(opMaLun, Noay4aeMoin M3 pasHbIX UCTOYHUKOB,
YMEeTb WCMONb30BaTb LUPPOBbIE TEXHONOTMW AN MOUCKA,
CTPYKTYpPUpPOBaHUA, MHTepnpeTauuu v NpeacTaBieHns y4e6HoM 1
Hay4HO-NoNyNAPHOW NH(opMaunu; pasBuUTb YMEHUSA
KPUTMYECKOro aHanm3a nosiyyaemMon nHgopmaymm



OK 03. TlMnaHunpoBatb WU
peann3oBbliBaTb COOGCTBEHHOE
npodeccnoHanbHoe 7
JINYHOCTHOE passuTue,
npeanpUHUMaTeNbCKYHO
[eATeNbHOCTb B
npoteccuoHanbHOM cipepe,
MCcrnonb3oBaTb  3HaHWA MO
(hMHAHCOBOIM rpamMOTHOCTU B
pasINYHbIX XU3HEHHbIX
cuTyaumax

B) paboTa ¢ Hopmaumei:

- BflafleTb HaBblKaMW MNOMyYeHUA WHGpopMauum w3
MCTOYHWKOB  pasHbIX  TWUMOB,  CamOCTOATE/IbHO
OCYLLEeCTBMATL MOWCK, aHanu3, cuctematmsauuio u
NHTepnpeTaunio MHGpoOpMaLmMm pasnnyHbiX BUAOB U
(hopM npepacTaBneHns;
- co3fjaBaTb TEKCTbl B pPas3MyHbIX (opmaTax ¢
y4yeTOM HasHayeHus UHpopMauuu W LeneBoi
ayamTopuu, BblOMpas  ONTUMaSibHYHO thopmy
npefcTaBfeHns 1 BU3yanusauum,

- OueHuBaTb  [OCTOBEPHOCTb,
WH(opMauum, ee COOTBETCTBUE
MOpasibHO-3TUYECKUM HOpPMaM;

- WCMONb30BaTb CpeAcTBa WHGMOPMALUOHHBIX U

NEernTMMHOCTDb
npaBoOBbIM n

KOMMYHUKALUWOHHbIX  TEXHOMNOTUIA B peLleHun
KOTHUTUBHbIX, KOMMYHUKATUBHbIX "
OpraHM3aLMoHHbIX 3agay c cobnoeHnem

TpeboBaHMA 3PrOHOMMKKN, TEXHUKU 6e30MacHOCTH,

TMrMeHbl,  pecypcocbepexxeHns,  MpaBOBbIX U
3TUYECKUX HOpM, HOpM NH(OPMaLMOHHOM
6e30nacHOCTU;

- BNajeTb HaBblKaMy pacro3HaBaHWs W 3aluThbl
MH(OopMaLuKM,  UHPOPMaLMOHHON  6e30nacHoCTH
NIMYHOCTH

B o6nacTu gyX0BHO-HPaBCTBEHHOI0 BOCNUTaHUSA:
- C(hOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HaHWH,
3TMYECKOro noBeaeHus;

- CMOCOOHOCTb OLEHMBaTb CUTyauulo U NpUHUMATb
OCO3HaHHbIE PeLleHNs, OPUEHTUPYACb HA MOpanbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTMU;

- 0CO3HaHWe /IMYHOTO BKMaja B
YyCTONUYMBOro 6yayLero;

- OTBETCTBEHHOE OTHOLUEHME K CBOUM POAUTENSM M
(nnn) ppyrum 4YneHaMm CcembM, CO3[AHUIO CeEMbM Ha
OCHOBE 0CO3HAHHOI0 NPUHATUA LLleHHOCTeW
CEMENHOM >XW3HW B COOTBETCTBMM C TpaguuusMu
Hapogos Poccuu;

nocTpoeHue

- BnageTb OCHOBHbIMW  METOAamMW  HAy4yHOro  MO3HaHwuA,
NCNONb3yEMbIMU B (JU3NKE: MPOBOAUTL MNPAMbIE U KOCBEHHble
N3MepeHns HU3NYeCKUX BENIMYUH, BblbUpas onTUMabHbIA cnocob
M3MEpPEHNs M WCMONb3yA  W3BECTHble  MeTOAbl  OLEHKWU
norpewHocTe N3MepeHuni, npoBOAUTL nccnefosaHue
3aBMCUMOCTEN (DU3NYECKMUX BESIMYUH C UCMO/b30BAHUEM MPAMBbIX

N3MEPEHUIA, OOBACHATb MOMYYEeHHbIe pe3ynbTaTbl, WUCMNONb3YSA
(m3myeckme TeOpUW, 3aKOHbl W TMOHATMS, W [AenaTb BbIBOAbI;
cobnopatb npaBuna 6e3onacHOro Tpyga mnpuv  NPOBEAEHMM

nccnefoBaHMin B paMKax y4yebHOro askcrnepMmeHta M y4yebHO-
nccneaoBaTeNbCKOR AeATENbHOCTM C MCNOIb30BaHMEM LUDPOBLIX
N3MEPUTENbHbLIX YCTPOWCTB W nabopaTopHOro 060pyA0BaHUS;
C(hOpMMPOBAHHOCTb MpEeACTaBAeHUA 0 MeTodax MoayyeHus
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OK 04. AhdheKTUBHO

B3aMMOAeNCTBOBATb

n

OBnageHne YyHuBeEpPCa/IbHbIMU PerynaTUBHbIMU
[eNCTBUAMMN:

a) camoopraHusaumna:

- CamMOCTOATE/IbHO OCYLLEeCTBNATb MO3HABATE/IbHYHO
[eATeNbHOCTb, BbIABNATL MNPOOGNEMbl, CTaBUTb U

(hopmynumpoBaThb CO6CTBEHHbIE 3afauu B
o6pa3oBaTe/lbHON  AeATENbHOCTM M XKU3HEHHbIX
CUTYaUmsX;

- CaMOCTOATe/IbHO COCTaBNATb MN/aH  peLleHus
npo6femMbl € Y4eTOM WMEHLIUXCA  pecypcos,
COOCTBEHHbIX BO3MOXHOCTEA 1 NPeanoYTeHWA;

- faBaTb OLEHKY HOBbIM CUTyaLuaMm;

cnoco6cTBoBaTb  (POPMUPOBAHMIO U MPOABAEHUIO
WMPOKOM 3pyanLMM B pasHbiX 061acTaxX 3HaHWN,
MOCTOAHHO MOBbIWATb CBOW 06pasoBaTe/lbHbIN K
KY/IbTYPHbI YPOBEHb;

6) CAaMOKOHTPO/b:

NCMONb30BaTb MPUEMbl  pedieKCcun ANns  OLEHKU
CUTyauun, Bbl6opa BEPHOIO PeLLIeHNS;

- yYMeTb OueHMBaTb PUCKM U  CBOEBPEMEHHO
MPUHUMATb PELUEHNA MO UX CHUXEHWUIO;

B) SMOLLMOHA/IbHbIN NHTENEKT,
npegnonararwnii COHoOPMNPOBAHHOCTD:
BHYTPEHHen MOTMBaLMKW, BK/IOYalOLWed cTpemseHne
K [OCTVKEHUIO Uenln U ycnexy, ONTUMU3M,
WHULWATUBHOCTb, YMeHUe [eiicTBOBaTb, UCXOAA W3
CBOUX BO3MOXXHOCTEA;

- 9Mnatuu, BKIKOYaKOLWeERn CrnocobHOCTb MNOHUMATb
IMOLMOHaNbHOE COCTOAHWE APYrUX, YYUTbIBaTb €ro
Mpu OCYLLECTBNEHUN KOMMYHUKaLMK, CNOCOOHOCTb K
COYYBCTBMIO U COMEPEXMBAHUIO;

- couManbHbIX HaBbIKOB, BK/IHOYAKOLMX CMOCOBHOCTb
BbICTpaMBaTb OTHOLWEHUA C APYrUMWU  NIOLbMMU,
3a60TUTbCA, MNpOSABNATL WHTEpPeC W paspellatb
KOH(NKTbI

- TOTOBHOCTb K CaMopa3BUTUIO, CaMOCTOATE/IbHOCTU
1 caMoornpeseneHunio;

Hay4YHbIX aCTPOHOMUYECKUX 3HAHWIA

- 0BnafgeTb YMeHuWsMW paboTaTb B rpynmne C BbINOAHEHVEM
pa3NNYHbIX CcoLManbHbIX POMeid, NnaHWpoBaTb PaboTy rpynnbl,
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paboTaTb B KON/IEKTUBE W

KOMaHje

OK 05. OcyLlecTBnATb
YCTHYO n MUCbMEHHYO
KOMMYHMKaLUo Ha
rocyfiapCTBeHHOM A3blKe
Poccuiickoi  depgepaunn ¢
yyeToM 0CO6EHHOCTE

COLManbHOro M KynbTYpPHOro
KOHTeKCTa

-0BNaieHne HaBblKaMy Y4ebHO-MCCneaoBaTeNIbCKOM,
NMPOEKTHOW M COLManbHON feATeNbHOCTH;
OBnapgeHune YHMBepCanbHbIMM
KOMMYHUWUKATUBHbIMWU AeNCTBUAMMU:

6) cCOBMeCTHas AeATEeNbHOCTb:

- NOHMMaTb W MWCNOMb30BaTb MpeuMMyLLecTBa
KOMaHAHON 1 NHANBUAYANbHON paboThl;

- MNpUHMMaTb LEeNn COBMECTHOW [AeATeNbHOCTH,
OpraHn30BbIBaTb ¥ KOOPAUHMPOBATbL AEWCTBUA MO ee
[OCTUXEHNIO: COCTaBNATb n/aaH NelicTBIIA,
pacnpefensdtb Poau C YYEeTOM MHEHWI Y4aCTHUKOB
06CyXAaaTb pe3ynbTaTbl COBMECTHON paboThl;

- KOOPAMHMPOBaTb W BbIMONHATL PaboTy B YCNOBUAX

peanbHOro, BUPTYaNbHOr0 U KOMOWHMPOBAHHOIO
B3aUMOJENCTBMS;
- OCYWEeCTBNATb  MO3MTUBHOE  CTpaTermyeckoe

NMOBefeHMe B Pas/IMYHbIX CUTyauusax, MNposBAATb
TBOPYECTBO U BOOGpaxeHwue, 6bITb MHULMUATUBHbLIM
OBnafeHne yHuBepcasibHbIMW PeryisaTUBHbIMU
[eNCTBUAMMN:

r) NPUHATUE Ce6A U APYTUX NOLEN:

- MPUHUMATb MOTUBbI W aprymeHTbl ApYrux ntogein
npv aHanuse pe3ynbTatoB AeATeIbHOCTU;

- NpU3HaBaTb CBOE NPaBO W NPaBo APYruX Nofei Ha
OLLUNOKMU;

- pa3BuBaTb CNOCOBGHOCTbL MOHWMATb MUP C NO3ULUK
LPYroro yenoseka

B 06nacTv 3aCcTeTMYECKOro BOCMUTAHUSA:

- 3CTeTU4YeCcKoe OTHOLWEHWe K MWpy, BKIKOYas
3CTETMKY  O6blTa, HAy4yHOro M TEXHMUYECKOro
TBOpPYeCTBa, Cropta, TpyAa W O06LLECTBEHHbIX
OTHOLUEHWIA;

- CNOCOGHOCTb BOCMPUHUMATb pPa3NYHble BUAbI
MCKYCCTBa, TPaAMUL MM 1 TBOPYECTBO CBOEIO U APYrunx
Hapo4oB, ollyllaTb 3MOLMOHaNbHOE BO3AeiCcTBME
NCKYCCTBa,;

- yb6eXAeHHOCTb B 3HAYMMOCTU AN JUYHOCTU U

pauMoHanbHO pacnpefendTtb [AeATe/IbHOCTb B HecTaHLapTHbIX
CUTYyauunsx, afleKkBaTHO OLeHMBATb BKMa4 KaXA0ro M3 y4aCTHUKOB
rpynnbl B peLleHne paccMaTpuBaeMor npobaemsl

- clhopMupoBaTb YMEHMA pacnosHaeaTb (U3NYECKUE SABNEHUA
(Mpoueccbl) M OOBACHATL WX HA OCHOBE W3YYEHHbIX 3aKOHOB:
paBHOMEPHOEe W pPaBHOYCKOPEHHOEe MPAMONNHENHOe [BUXKEHUE,
cBOOOAHOE MajeHue Ten, ABUXEHWe N0 OKPYXHOCTW, WHepuus,
B3aMmMoOfeincTBMe Ten, KonebaTeNlbHOe [ABUXEHME, Pe30HaHC,
BO/THOBOE  [BWKeHMWe; Anddy3mns, OGpOyHOBCKOE [ABUXKEHUE,
CTPOEHMe XUAKOCTeN v TBEPAbIX Tes, U3MeHeHWe 06beMa Ten npu
HarpesaHun (OxnaxpaeHuw), TernjoBoe paBHOBECWE, WCNapeHue,
KOHJEeHcaums, nnaBfeHne, KpUcTaninsaumns, KuneHue, BNaxxHoCTb
BO3[lyXa, CBSi3b CpeAHeli KWHETWYECKOW 3Heprum TenaoBoro
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OK 07. CopgeictBoBaTb
COXpaHeHunto OKpYy>atoLLen
cpefbl, pecypcocbepexeHunto,
NPUMEHATb 3HaHusA 06
N3MeHeHUN Knumara,
NPUHLUMUMBI bepexxnnBoro
Nnpou3BoACTBa, 3PPEKTUBHO
feincTBoBaThb B

ype3BblUaiHbIX CUTyaLMNAX

NnK 1.1.
JKcnnyaTtupoBaTtb

o6LiecTBa 0TEYECTBEHHOTO M MUPOBOFO WCKYCCTBA,
3THUYECKNUX KYNbTYPHbIX TPaguuUuUiA M HapoAHOro

TBOPYECTBA;
- TOTOBHOCTb K CaMOBbIP@XXEHW B pPasHbIX BKAaAX
MCKYCCTBA, CTPEM/IEHMe  NposBNATb  KayecTBa
TBOPYECKOW NNYHOCTH;

OBnageHune YHUBepcanbHbIMMN
KOMMYHWUKATUBHbIMU AeACTBUAMMU:

a) o6LleHMe:

- OCYLLecTBNATbL KOMMYHMKaUMW BO BCeX cgepax
XKU3HU;

- pacno3HaBaTb HeBepbasibHble CpefcTBa 06LLEHNS,
noHMMaTb 3HayeHue coymanbHbIX 3HaKOB,
pacrnosHaBaTb npeanocbINKmn KOH(MKTHBIX
CUTyaumnini n cMaryaTb KOHPANKTbI;

- pasBepHYTO M NOFMYHO W3NaraTb CBOK TOYUKY
3PEHMNA C NCMONb30BaHNEM A3bIKOBbIX CPEACTB

B 06/1acTM 3K0ON0rM4ecKoro BOCNUTaHUSA:

- C(hOPMMPOBAHHOCTb 3KONIOTMYECKOR KyNbTypbl,
NMOHWMAHWE BAUSHUA  COLMANbHO-3KOHOMUYECKMX
NPoLEeccoB Ha COCTOSAAHWME MPUPOAHON U coLManbHOM
cpeasl, 0CO3HaHue rnobanbHOro  xapakTepa
3KONOrMYecKnx npobnem;

- NlaHupoOBaHWe W OCyLecTBNeHNe [elCTBUIA B
OKpY>Katlollein cpeae Ha OCHOBe 3HaHMA Lenei
YCTOWYMBOr0 pa3BUTUS Ye/IOBEYECTBA;

aKTUBHOE HEenpuaTue AeiCTBUIA, MPUHOCALLNX Bpef
OKpYy>KatoLLen cpege;

- YMEeHMe MpOrHo3MpoBatb
3KO/MOrnYeckme nocneicTeus
LeNcTBUiA, NpefoTBpaLlaThb UXx;
- pacwupeHne onbiTa AeATENbHOCTU 3KONOTMYECKONA
HanpaB/eHHOCTH;

- 0BNafileHne HaBblKaMu y4ebHO-McCnef0BaTe/IbCKOi,
NMPOEKTHOW M COLManbHON feATeNIbHOCTH
- TOTOBHOCTb K TpyAy, OCO3HaHue
MacTepcTBa, TPYLON06ueE;

HebnaronpusATHbIe
npegnpuHUMaemMblX

LLEHHOCTW

OBVKEHUS MONeKyn ¢ abCcoNTHOW TemnepaTypoi, MOBblLEHME
[aB/eHNs rasa Mpu ero HarpeBaHUW B 3aKPbITOM COCyfe, CBSi3b

MEXAy ~NapaMeTpamMu  COCTOSHMS rasa B M3ompoueccax;
anekTpusauns Tesn, B3aMMOeliCcTBME 3apsA0B,  HarpeBaHue
MpPoOBOAHMKA c TOKOM, B3aMMoOAelicTBre MarHuTOoB,

3N1eKTPOMarHUTHas WHAYKUMA, [LeCTBME MArHUTHOro nons Ha
NMPOBOAHWUK C TOKOM W ABMXYLWUIACA 3apad, 3N1eKTPOMarHuUTHbIe
KonebaHMs ¥ BOMHbI, NPAMOJIMHEHOE pacnpocTpaHeHWe CBeTa,
OTpaXeHue, TMpPenoMieHne, WUHTepdepeHUmns, audpakuma wu
nonspmusauusa CcBeTa, [Aucnepcus cBeTa; (OTO31EKTPUYECKUN
a(h(heKT, CBETOBOE [JaBNEHME, BO3HWKHOBEHME JIMHEYATOro
CnekTpa aTtoMa BOAOPOAa, eCTecTBEHHas W WCKYCCTBEHHas
pagMoakTUBHOCTb

- chopMmpoBaTb YMEHUS MNPUMEHSATb MOMYYEHHbIe 3HAHWUA ANS
O6BACHEHMS YCNOBUIA nNpoTekaHWs (U3NYECKMX SBMEHUIA B
npupoge W ANS  NPUHATUS  NPaKTUYECKUX  pELleHUin B
NOBCeAHEBHOMW >KM3HU pAnd obecrnevyeHns 6e30NacHOCTM MNpu
obpauieHMn Cc  ObITOBbIMM  npubopamMn U TEXHUYECKUMMU
YyCTPOIACTBAMW, COXPaHEHWS 340POBbS M COGMAOAEHUS HOPM
3KOM0rMYECKOro NOBEAEHUS B OKpYXXatolel cpefe; MOHUMaHUe
Heo6X04MMOCTU NPUMEHEHUS LOCTUXKEHUN (DU3NKU U TEXHONOTUI
ANA pauyoHanbHOro NpupoAonob30BaHUs

- BfafieHMe OCHOBOMOMAralLWMMmM (HUINYECKUMU MOHATUAMM,
3aKOHOMEPHOCTAIMW, ~ 3aKOHaMW U TEOpUsSMU;  YBEPEHHOE
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YKeNe3HOA0POXKHbIA
NoABWXXHOM cocTas (N0 BMAam
NoABUXXHOIO cocTaBa).

HebnaronpusATHbIe
npeanpuHUMaeMblX

- YMEHMe TMpPOrHo3MpoBaTb
3KOMOrnMYyeckme nocneacTens
LeNCcTBUiA, NpefoTBpaLLaTh ux;
- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3Yy/bTATOB LENAM, OLEHMBaTb PUCKK
NoCNeACTBUIA eATENbHOCTMY;

- MOHMMaTb W  UCMNONb30BaTb MNpeuMMyLLecTBa
KOMaHAHON 1 NHANBUAYANbHON paboTbl;

- YMETb MEepPeHOCUTb 3HAHUA B MO3HaBaTE/IbHYH M
NPakTUYecKyr 061acTu XXU3HELEATENbHOCTH;

- KOOPAMHMPOBaTb U BbINOIHATL PaboTy B YCNOBUAX
peanbHOro, BUPTYyasbHOT0O U KOMOWMHMPOBAHHOIO
B3aMMOJENCTBMS;

- fenaTb 0CO3HaHHbIV BbIOOP, apryMEHTMPOBATb €ro,
6paTb OTBETCTBEHHOCTb 3a PELUEHMUE;

Nosb30BaHMe ()U3NYECKOM TEPMUHONOTNEN N CUMBONNKOWA;

- chopMupoBaTb YMEHUS MPUMEHATH MONYYEHHblE 3HaHMA A4
O00BbACHEHMSA YCNOBUIA NPOTEKAHUA (MU3UYECKUX SBMIEHUA B
npupoge W ANA  NPUHATMA  NPaKTUYECKUX  pelleHnin B
MOBCEAHEBHOM >XM3HM Ans ob6ecnedyeHUs 6e30MacHOCTU nNpu
o6pallleHNN C TEXHUYECKUMU YCTPOCTBaAMY;

- chopMmnpoBaTb COOCTBEHHYK MO3ULUIO NO OTHOLIEHUID K
(hM3nYeCKOW MH(opMaLuu, NoayYaeMoil U3 pasHbIX UCTOYHUKOB,
YMEHUI MCNOMb30BaTb LUUPPOBbIE TEXHONOrMWU A8  MOUCKA,
CTPYKTYPUPOBaAHUA, MHTepnpeTaLuy n NpescTaBneHns yu4e6Howm u
Hay4YHO-NOoNyNApHOWA NH(popmMaunu; passuTue yMeHUi
KPUTMYECKOr0o aHann3a noayvyaeMon nHpopmawmm;
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2. CTpykTypa u coaepxranue 00meo0pa3oBaTe/JbHOH TUCHUILIHHBI

2.1. O06beM AUCUMIIMHBI U BHAbI Y4e0OHOi padoTbl

Bun yueOHoii padoThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHONH MPOrPaMMBbI JUCHUIJIHHBI 180
B T.4.
TCOPETHUCCKHAC 3aHATHS 86
71a00PATOPHBIC 3AHITHS 36
IpaxTudeckue 3aHATHA 30
OCHOBHOE COACPIKAHKC 122
[IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 58
IIpomesxxkyTouHas aTTecTaums
1 cemecTp — AudpepeHIHPOBAHHDBIN 3a4eT *Ex
2 ceMecCTp - IK3aMeH




2.2. TemaTH4ecKHii VIAH U COAEPKAHNE TUCUMINVINHBI «DH3HKA»

HaumeHoBaHue Coaep:kaHue yueO0HOro Matepuasia (OCHOBHOE H MPo(decCHOHAIBLHO OPHEHTHPOBAHHOE)3, O6bem | Dopmupyembie
Pa3aeioB U TeM JabdopaTopHble U NPAKTHYECKHE 3AHATHS, MPUKJIAAHON MOAYJIb (IPH HAJIHYHH) YacoB | KOMNeTeHIUH
1 2 3 4

Pasnen 1. dusuka u MeTOABI HAYYHOI0 NO3HAHUS 2

Tema 1.1 Coaep:xkaHue yue0OHOro MaTepuaJia 2 OK 03

Beenerue dusuka - HayKa O npupoze. HayuHble METOIBI MO3HAHUS OKPYIKAOIIEro Mupa. Pojb dKCrieprMeHTa OK 05
U TEOpUHU B MpPOLIECCE MO3HAHUS MPUPOABL JKCIEPUMEHT B pusuke. Monenupoanue pU3NIECKHUX
SBICHUN M mpoueccoB. Hayunble runotesbl. ®Pusndeckne 3aKOHBI M TEOPHUH. | 'paHuUILB]
npUMEHNMOCTH  (pu3mueckux 3akoHOB. IlpuHumn coorBercTBusi. Poiap u mecto (Qu3uku B
(bopMHUpPOBaHUY COBPEMEHHON HAYYHOH KAPTHHBI MUPA, B MPAKTUUECKOH AESITEIbHOCTH JIIOEH

Pasnen 2. Mexanuka 18

Tema 2.1 Coaep:kaHue yueOHOro MaTepuaJia 6

Kunematuka Mexanuueckoe aBIKeHHE. (OTHOCUTENIBHOCTh MeXaHM4Yeckoro aAsmkeHus. Cucrema oTcueTa.
TpaexTopus. Ilepemernenne, ckOpocTb (CpemHssl CKOPOCTb, MCHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepuaibHON TOUKM, MX IPOEKLHUU Ha OCH cHCTeMbl KoopauHat. CliokeHue MNepeMelieHUil U OK 01
CIIO’KEHHE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJHMHEHHOe ABIDKeHUe. I padukyl OK 02
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUs, MyTH U NEPEMELICHUs] MaTepUaJIbHON TOUYKHU OT| OK 04
BpemeHrn. CBoOomHOe mageHue. YCKOpeHne CBOOOMHOrO maneHus. KpuBONMHEHHOE ABHKEHHE. OK 05
J[Br>KE€HNE MaTepUaJbHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOH MO MOAYJIO CKOPOCTBIO. YTJOBasy OK 07
CKOpPOCTb, TUHEIHast ckopocTh. [lepuon u yacrora obpamenus. LleHTpocTpeMUTENbHOE YCKOPEHUE IIK 1.1
[TpakTHUECKHE 3aHATHS 2
[MpakTuyeckue paboOTHI:
TexHu4yeckue ycTpoiicTBa U MPaKTUUECKOe MPUMEHEHHUE: CIIMOMETP, ABIKEHHE CHAPSIOB, LIEMHBIE
1 peMEHHBIE ITEPEHAYHN.

Tema 2.2 Coaep:xkaHue yueOHOro MaTepuaJia 6

> O6pa3oBaTebHAS OPTAHM3AIMA BIPABE CAMOCTOATEIRHO OMPEACIATH MOCIEI0BATEIBHOCTh H3YUCHHA PA3ICIOB H TEM, BXOASIINX B HHX, 4 TAKKE TIEPEPACTIPEICTIATE KOTHUECTBO
YacOB U1 OCBOCHHS OOYYAFOIMMMHUCS Y4YCOHOTO MATEpHana, C VYCTOM JOTHKH (OPMHUpPOBAHHS MPSAMECTHBIX PE3yIbTATOB, OOMUX W MPO(PECCHOHATHHBIX KOMICTCHIIUM,
MCHKTIPSIMCTHBIX CBA3CH C IPYTUMH ANCIUILTHHAME 00IIC0o0Pa30BaTeIFHOTO M 00mIenpoecCHOHATFHOTO HHKIIOB yuconoro miana OI1 CTI10.
* Yachl mpakTHYECKHX PaGOT YYTCHBI B COJCP/KAHHM YUEOHOTO MATEPHANA H BXOJAT B OOIIEE KONHMUECTBO YACOB MO TeMe. Uackl MaGOpaTOpHBIX PaboT M mpo(ECCHOHATBHO
OPHCHTHPOBAHHOTO COACPKAHMA YIUTBIBAKOTCA OTACIBHO.
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/lnHamuka

[Ipuaumn otHocutenbHOCTU I'anunes. I1lepselii 3akoH HeroToHa. MHEpUuaabHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. Ilpunuun cynmepnoduumu cui. Bropoi 3akoH HetoToHa amst marepuanbHOU
Touku B uHepumanbHOH cucteme orcuera (MCO). Tperuii 3akoH HpioTOHa anmsi marepHaIbHBIX
TO4YeK. 3aKOH BcemupHoro Tsrorenus. Cuna Tsprectu. IlepBas kocmuueckas ckopocTb. Cual
yopyrocta. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tperust (mokosi, CKOibkeHUs, kadenus). Cuaj
rpeausi. Cyxoe Tpenue. Cuia TpeHHsI CKOJNBXKEHUS M CHiia TpeHus mokos. Kosdouuuert tpeHwms.
Cuna conmpoTUBIIEHUS IPU JBHXKEHUU TeJla B KUAKOCTU WM rase. IlocTynarenbHoe U BpalaTeslbHOe
MBIDKEHHE a0COJIOTHO TBEPAOro Tesa. MOMEHT CHIIbl OTHOCHUTENIbHO OCH BpameHus. [lnedo cuibl.
Y cnosust pasHoBecust TBepaoro tena B UCO

[TpakTUueckue 3aHATUSA

[Mpaktrueckne paboTel: M3ydeHue NBIXKEHHs OpycKa MO HAKJIOHHOMW IUIOCKOCTH TOA IeHCTBHEM
HECKOJIbKMX CHJI. TeXHHUYEeCKHe yCTPONUCTBA U NMPAKTUYECKOE MPUMEHEHHUE. MOALIUITHUKY, JBUKEHUE
VICKYCCTBEHHBIX CIYTHUKOB

Tema 2.3
3aKOHBI COXPAHEHUs B
MEXaHUKE

Coaep:kaHue yueOHOro MaTepuaJia

Mexanuueckass pabora u MourHocTb. KuHerndeckass sueprusi. IloTteHumanbHass sHeprusi. 3akOH
COXpaHEHHMsT MeXaHH4YeCKoW sHepruu. Padora cuibl TsDKeCTH W CHilbl ynpyroctu. llpumeneHne)
3aKOHOB COXpaHeHwHs1. Microp30BaHNe 3aKOHOB MEXaHHUKH JUIsE OOBSCHEHHS IBH)KEHUST HEOCGCHBIX TeJ
U [0 Pa3BUTHS KOCMHUYECKUX HMCCIENOBAaHUM, MPAHULbI MPUMEHUMOCTH KJIACCHUECKONH MEXaHUKU.
MMnynbc MaTepuasbHOW TOUYKHM (Tena), CHUCTEMbl MAaTepPHANbHBIX TOYeK. MMIysnbC Ccuibl U
M3MEHEHHE MMITYJIbCA TeNa. 3aKOH COXPAaHEHUs MMITyJbca. PeakTuBHOE nBIKeHHe. Pabora cubL.
MomHocTe cribl.  KuHeTnueckass 3Heprusi MaTepuaibHOW TOukH. Teopema 00 H3MEHEHHH
kuHeTuuecko  oHepruu. IloteHnmanbHas  sHeprus. IloTeHumanpHass  3HEpPrust  ymnpyro
negopmMupoBaHHON TpykuHBL lloTeHUManbHast SHeprusi Tena BOMU3M TMOBEPXHOCTH 3EMIIH.
[MoTeHLMaNbHBIE W HETIOTEHUUANbHBIE CHIIbL. CBsi3b pabOThl HETIOTEHIIMAIBHBIX CHJI C M3MEHEHUEM
MEXaHUYEeCKOM SHEPIrUU CUCTEMBbI TeJl. YTIpyrue U Heynpyrue CTOJIKHOBEHHS

KonTposbHasi pabora

[MpakTrueckue padoThI:
TexHuveckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE BOJAOMET, KOMep, MPYKUHHBIH MHCTOJIET,
IBIIKEHNE UCKYCCTBEHHBIX CYTHUKOB M PAKET.

Pasnen 3. Moaexkyasipaasi pu3HKa M1 TEPMOAUHAMHKA

30

OK 01
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Tema 3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKONTEOpUHN

Conep:xkaHue yueOHOro MaTepuaJia

OCHOBHBIC TIOJIOKEHUS] MOJIEKYJIIPHO-KMHETHYECKOH TEOPUHM W HMX ONBITHOE OOOCHOBAaHHE.
bpoyHoBckoe nBuxkenue. Jnddys3us. Xapakrep IBUKEHUS U B3aUMOICHCTBUS YaCTHUIl BELIECTBA.
Monenu CTpOeHHsI ra30B, KUIKOCTEH W TBEPABIX TelX U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
bTux Mopjeneid. Macca u pasmepnl Mmonekyn. Komuuectso Bemectsa. IloctosiHHas Asoraapo.
TernoBoe paBHOBecue. Temmepatrypa u ee usmepenue. lllkana Temneparyp Lenbcus. Monenb
yaeanpHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETHYECKON TEeOpuM HJeajbHOro rasa.
AOCONIIOTHAST TeMIIepaTypa Kak Mepa CpeaHe KHHETHYEeCKOH SHEPTrUH TEIJIOBOTO JIBHXKEHHSI YaCTHL]
rasza. [llkana temnepatyp KenbBuHna. I'a3oBble 3axoHbl. YpaBHeHue Menneneesa-Kianelipona. 3akoH
JlanmpToHa. M30mponeccel B HAEaTbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemnecTsa. | 'paduueckoe
NpeCTaBJIeHNE H30IPOLECCOB: N30TEPMA, H30X0pa, m300apa

[TpakTUueckue 3aHATUSA

[MpakTrueckue padboThI:
Ms3mepenne Maccel BO3AyXa KIACCHOM KOMHare. TeXHWYeCKHe YCTPOWCTBA M IPAKTUYECKOE
MPUMEHEHUE. TepMOMETP, OapoMeTp

10

JlabopaTropHble 3aHaTHS

JlaboparopHas paborta 1 M3ydeHne omHOro M3 M30MPOIIECCOB

Tema 3.2
(OCHOBEI
TePMOIUHAMUKHU

Conep:xkaHue yueOHOro MaTepuaJa

Brytpennsist sHeprusi. Pabora u Teruonepenada. KomndecTBo TeruioTel. YpaBHEHHE TEIUIOBOTO
Gananca. [lepsoenauano repmognHaMuku. AnnadaTHblii npouecc. Bropoe Hauano TepMOIMHAMUKH.
Terunosele nsuratenu. KIIJ[ Ttemnosoro asurarens. Oxpana npuponbl. TepmonnHamuyeckas
ciucremMa. BHyTpeHHss1 3HepPrus TEPMOJWHAMMYECKOW CHCTEMBI M CIIOCOOBI €€ W3MEHEHHUS.
KonmuectBo Temiorel u padora. BHYTpeHHssE SHEPrusi OJHOATOMHOIO HIEANbHOrO ras3a. Bumel
TEIUIONEPENaY. TEILUIONPOBOAHOCTb, KOHBEKLMs, U3Jy4EHHUE. Y IeNbHAs TEIJIOEMKOCTh BELIECTBA.
KonmuectBo Teruorel npu Terutonepenave. Ilonstine o6 ammabatHoM mporecce. IlepBbiii 3aKkoH
TepMOIMHAMUKH. [IpuMeHeHne mepBOro 3akOHa TEPMOAMHAMHUKH K u3ompoueccam. I 'paduueckas
uHTeprperauuss paboTel raza. Bropoit 3akoH TepmomuHamuku. HeoOparmmocTh mpoLeccoB B
npupone. Ternnossle MatuHbl. [IpHHINTEL AeicTBUSA TeOBBIX MaliuH. [IpeoOpasoBaHyst SHEPTUH B
reruioBblx MamnHax. Kosdduument nonesnoro peiicteusi Terosoil MamuHel. Lukn Kapao u ero
K03 (PpHULIMEHT TOJEe3HOro AEHCTBUSA. DKOJOrHMUYECKHe MPOOJIEMbl TEIUIOIHEPTeTUKU. TeXHUYECKHe
YCTPOHCTBA M MPAKTHYECKOE MPHMEHEHHE: [BUTaTelb BHYTPEHHEIO CropaHusi, ObITOBOH

XOJIOAUJIBHUK, KOHOAULIUOHED

OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
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Tema 3.3
ArperaTHble
COCTOSTHUS BELLIeCTBA
u (pasoBble
Mepexoibl

Conep:kaHue yueOHOro MaTepuaJa

[MTapooOpa3zoBanne u KoHaeHcauus. Hcnapenwe u kumneHne. AOCONIOTHAasE W OTHOCUTENbHAs
BIIAXHOCTh BO3AyXa. HachelmeHHBIH map. YpaenbHas TemioTa NnapooOpa3oBaHHUs. 3aBHCHMOCTH)
TeMIepaTypbl KUNEHWs OT naBieHus. TBepmoe Teno. Kpucrammmueckne u amopdHbIe Tena.
AHn30TpOonus CBOWCTB KpucTanios. XXuakue kpucrabl. CoBpemeHHble MaTepuaisl. [lnasienue u
KprcTaum3anys. Y aeiapHas Teriora miasieHus. Cybnumanus. YpaBHEHHE TEIJIOBOro OanaHca

[ IpakTHueckue 3aHATUS

IMpaktrueckast padora: TexHUUECKHE yCTPOWCTBA M NMPAKTHYECKOE NPUMEHEHHE. TUTPOMETP H
MCUXPOMETP, KaJOPUMETP, TEXHOJOTMH MOJYYEHHs COBPEMEHHBIX MAaTE€pHalIOB, B TOM 4YHUCIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

JlabopaTopHble 3aHATHS

JlabopaTopHast pabora 2 OnpeneneHne BIAXKHOCTH BO3AyXa.
JlaboparopHast padota 3 Onpenenenue ko3 puirieHTa MOBEPXHOCTHOTO HATSIKEHUS JKUIKOCTH
JlaboparopHasi pabora 4 Onpenenenue kodpduirierTa TEMIOBOro paCIIMPEHUS TBEPBIX TeJ

Pasnen 4. dnekTpoanHaMuKa

70

Tema 4.1
(DJIeKTpOCTaTUKA

Coaep:kaHue yueOHOro MmaTepuaJia

OnexkTpuzalus Teld. JJeKkTpudeckuil 3apsa. JBa Bupa snexTpuueckux 3apsnos. IIpoBomHukwy,
MUBJIEKTPUKY M TOJYNPOBOJHUKU. 3aKOH COXPAaHEHMsl 3JIEKTpUUecKoro 3apsna. Bzaumonelictsue
BapsnoB. 3akoH Kynona. TodeuHslil siexTpudeckuil 3apsaa. DnekTpudeckoe nose. HampspkeHHOCTH
PJICKTPUICCKOrO IIOJIA. HpI/IHLII/Il'I Cynepno3nuun 3JICKTPUICCKHUX nojnen. JIuaUN HaIMps>KEHHOCTHU
brexTpudeckoro nois. Pabora cun anexkrpocratuueckoro nosst. [orernnan. PasHocTs moTeHINANOB.
[TpoBOOHUKH M AUBJEKTPUKU B BJIEKTPOCTaTUYECKOM Iosie. [luanexkrpudeckass MPOHULIAEMOCTb.
DnexTpoeMkocTb. KoHgeHcaTop. DIeKTPOeMKOCTh TIOCKOTO KOHJEHCATOpa. JHEprus 3apsiKeHHOrO
KOHJEHCAaTOpa

[IpakTHueckue 3aHATUSA

M3MepeHne OSIEKTPOEMKOCTH KOHJEHCAToOpa. TeXHUYecKue YCTPONCTBA U IPAKTUYECKOE
[IPUMEHEHUE.  DJEKTPOCKON,  JJIEKTPOMETP,  JJIEKTPOCTATHYECKAs — 3aIUMTa,  3a3€MJICHHE
BIEKTPONPHOOPOB, KOHEHCATOP, KOMMUPOBAJIBbHBIN allapar, CTPYHHBINH NPUHTEP

Tema 4.2

Conep:kaHue yueOHOro MaTepuaJa:

22

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
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TTocTOAHHBIN

PIEKTPUYECKUH TOK.

ToKU B pa3snu4HBIX
cpenax

(DyekTpuuecKuil TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIeKTprudeckoro Toka. Cuna Toka. [1ocTOsSHHBIN TOK.
Hanpsokenne. 3akoH Oma 1711 ydacTka ILenu. OJEKTPUUECKOE COMPOTHUBIICHHE. Y AENbHOe
COMPOTUBIIEHHWE  BELIECTBA. 3aBUCHMOCTb  CONPOTHBJIEHHUS  METAIJIOB OT  TEMIIEpaTyphl
ITocnenoBarenbHOe, MNapaljieibHOE, CMELIAaHHOE COEJUHEHHE NPOBOAHUKOB. MCTOUHUKM TOKA.
(DNIeKTPOABIIKYILIAsl CHUJIa U BHYTPEHHEE CONPOTUBJIEHHE MCTOUYHMKA TOKAa. 3akoH OMa 1 MOJHON
(3amkHyTOMH) 3iekTpuueckol nemu. KopoTkoe 3ambikanue. PadoTa 3eKTpUYECKOro TOKA. 3aKOH|
JLxoyns-JleHna. MOIIHOCTD  3JIEKTPUYECKOTO TOKA. JJEKTPOHHAs MPOBOJUMOCTb TBEPIbIX
MeTaJI0B.. CBEPXIIPOBOAUMOCTD. DJIEKTpUYECKUI TOK B Bakyyme. CBONMCTBaA 3JIEKTPOHHBIX ITYyYKOB.
[MonynpoBomguuku. CoOCTBEHHAs W MPUMECHAs MPOBOIUMOCTD MONYIPOBOAHUKOB. CBOMCTBa p-n-
nepexona. IlonmynpoBomgHUKOBBIE NPUOOPBI. DIEKTPUUYECKUH TOK B pPacTBOpaX M pacIuiaBax
PJIEKTPOJUTOB. DJIEKTPOIUTHYECKAs] AMCCOLUALMS. ODJIEKTPOIU3. DJIEKTPUUECKHH TOK B rasax.
CaMOCTOsITEJIbHBIN 1 HECaMOCTOsATENbHbIN paspsan. Monnus. [1na3sma

KouTtposbHasi pabora 2
IMpakTrueckast padora: TexHUUECKHE YCTPOWCTBA M TNPAKTHUECKOE NPHUMEHEHHE. aMIepMeTp,
BOJILTMETP, PEOCTAT, UCTOYHUKH TOKA, HJIEKTPOHATPEBATENbHbIE TPUOOPHI, DIEKTPOOCBETUTENbHbIE 4
MpUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JHOA, TEPMHCTOPbI U (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJT.
JlabopaTropHble 3aHaTHS 14
JlabopaTopHasi padora 5 HWM3yuenume 3akoHa Oma [isi y4acTKa IENH, MOCJIEIOBATEIBHOTO U
MapajIeIbHOrO COEMHEHUS POBOAHUKOB.
JlabopaTopHasi pabora 6 OnpeneneHue TeMIepaTypHOro Ko3ppuimeHTa COMPOTUBIICHHSI METH.
JIabopaTopHasi pabora 7 OnpeneneHne yaeIbHOTO COMPOTUBIICHUS IPOBOTHUKA.
JlaboparopHast pabora 8 WccrenoBanwe 3aBUCUMOCTH MOIIHOCTH JIAMITBI HAKAJMBAHUS OT
HAMPSIKEHUS Ha €€ 3aKUMax
JlaboparopHass pabora 9. Omnpenenenue DJIC u BHYTPEHHErO CONPOTUBICHUS HMCTOYHUKA
HATIPSKEHUS.
JlaboparopHast padota 10 Onpenenenne KI1J] anekTporurku
JlaboparopHas padora 11. OnpeneneHue 3JeKTPOXUMUIECKOTO SKBUBAJIEHTA MEIU

Tema 4.3 Coaep:kaHue yueOHOro MaTepuaJa 20
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MarauTHoOe nosie.
(DJIeKTpOMAarHuTHas
WHYKIIHSL.

[locTostHHbIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MAarHUTOB. MarnutHoe mnose. Bektop
MarHUTHOW MHAYKUMU. [IpuHIUD cynepno3suuuyu MarHUTHBIX NoJed. JINHUM MarHUTHON MHIYKLHH.
KapTrHa TuHMI MArHUTHOM MHAYKLHWHU MOJIA MOCTOSTHHBIX MArHUTOB. MarHuTHOE noJie MpOBOAHUKA,
c TokoM. KapTuHa nuHUNA HMHAYKUUM MArHUTHOTO TNOJS JJIMHHOTO MPSMOIrO MNPOBOJHHUKA H
BAMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KaTymku ¢ TokoMm. Ombeir Opcrema. BzaumopeiictBue
MPOBOJHUKOB ¢ TOkOoM. Cuya Awmrepa, ee Moaynb u HampasieHue. Cuna JlopeHua, ee MOIysib U
HarnpaByieHue. JIBH)KeHUEe 3apsKeHHOH 4acTHWIbl B OMHOPOAHOM MarHUTHOM mojie. Padora cubl
Jlopenua. SfIBneHue SAEKTPOMArHUTHOM HWHAyKUUU. [IOTOK BEKTOpa MArHUTHOM WHOYKLIMH.
(DJNEKTPOABIKYINAA CHUJIa MHAYKUHMH. 3aKOH 3JIEKTPOMArHUTHOW wuHAykumu Papanes. Buxpesoe
BIECKTPUYECKOE TOJie. DJIGKTPOABIDKYINAs CUJla WHAYKUMU B TMPOBOJHUKE, JBIIKYIIEMCS]
MOCTYyNaTeJbHO B OAHOPOAHOM MarHuTHOM mnone. IIpaBuno Jlenua. MuaykTuBHOCTB. fABIeHUe
CAMOMHAYKIIUHU. DJEKTPOIBIDKYIIAS CHJIa CAMOUHAYKUUHU. DHEPTUsSl MATHUTHOTO TOJISI KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE N0JIe

Mexanudeckue 1
BIEKTPOMArHUTHBIE
KoeOauust

KonebarenpHass cucrema. CBoOOnmHbIe MexaHWueckhe KosebaHus. ['apmMoHudeckue KoJjeOaHwMsL.
[Mepuon, dacrora, amrmuTyga U ¢asa kojeOanuii. [IpyKuHHBIA MasTHUK. MaTeMaTUYeCKH
MasiTHUK. YpaBHEHHE TapMOHHYeCKHX Kosebanuii. lIpeBpaineHune 3HEPTUH TMpPU TAPMOHUYECKHX
koneOanusix. KonebatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B WUICANTBHOM|
K0JIe0ATENIbHOM KOHTYpe. AHAJIOTHS MEXKAY MEXaHUYECKHUMHU U 3JIEKTPOMArHUTHBIMH KOJIEOaHHSIMH.
@Dopmyna TomcoHa. 3akOH COXpaHEHHsI SHEPrUU B HACATBHOM KOJeOATENTbHOM KOHTYpE.
[MpencraBneHne o 3aTyxarolux KojaedaHUsX. BeiHykneHHbIe MexaHnueckue konebanus. PesoHanc.
BeIHYKIEHHBIE 3JIeKTpOMarHUTHbIe konebanus. [lepemennblii Tok. CHHYCOMANBHBIA NIEPEMEHHBIH
TOK. MOIIHOCTh MEepeMEHHOr0 TOKa. AMIUIMTYAHOE U AEHCTBYIOLee 3HAaUeHUE CHJIbI TOKa U
HanpspkeHus. Tpancdopmarop. IIponsBoncTso, nepenaya u nmoTpedIeHNE IEKTPHUECKON YHEPTHH.
(DKOJIOrMYecCKue PUCKU NPU MPOU3BOACTBE BJEKTpUuecKod sHepruu. KynbTypa HCHOJIB30BaHMUs]
PJIEKTPO3HEPTHU B MMOBCEAHEBHOMN XKU3HU

[TpakTUueckue 3aHATUSA

KonTposbHas pabora 2
[Mpaktuueckass pabora: TeXHHYECKHE YCTPOMCTBA M IMPAKTUYECKOE TMPUMEHEHHE. MOCTOSHHBbIE 2
MarHUTBI, 3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIHN 3JIEMEHTAPHbIX YaCTHL, UHAYKLIHMOHHAS
neyb
JIaGopaTopHble 3aHsATHSI 2
JlaboparopHasi pabora 12. M3ydeHue siBeHUs SJIEKTPOMATHUTHON HHIYKIIUS
Pasnen S. Kosie6anust u BOJIHBI 36
Tema S.1 Conep:kaHue yueOHOro MaTepuaJia 10

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
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[MpakTrueckast pabora: TexHMUECKHE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: SJEKTPUISCKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU DJIEKTPOIepe1ad

JlaboparopHble 3aHaTHS

Jlaboparophas padora 13. HccnenoBanue 3aBUICUMOCTH TEPHOAA MaJbIX KOJeOaHUI rpy3a Ha HUTH]
OT JJIMHBI HUTH.
JlaboparopHasi padora 14. THAYKTUBHOE M €MKOCTHOE CONTPOTUBJICHHS B LIEMTH NIEPEMEHHOTO TOKa

Tema 5.2
MexaHnueckue u
BIEKTPOMArHUTHBIE
BOJTHBI

Conep:kaHue yueOHOro MaTepuaJa:

MexaHnueckne BOJHBI, YCIOBHs pacnpocTpanenus. Ileproa. CkOpoCTh pacpOCTpaHEHUS U JTHHA
BOJIHBI. [lomepednbie U nponosbHbIE BOJHBL MHTEepdheperuns u nudpakiuus MEXaHUIECKHUX BOJIH.
3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka. DJIEKTPOMArHUTHBIE BOJIHBI.
VcnoBUs U3NydeHUs] 3JIEKTPOMArHUTHBIX BOJH CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH. OTPAKCHHE,
npesoMiieHue, mnojsipusanus, nudpakuus, uatepdepeHus. CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH.
[Mkana >MEKTPOMATHUTHBIX BOJIH. [IpUMeHeHue >JeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[MpuHOUOBI PamgUOCBSI3M U TENEeBHIASHUS. Panuosokauus. ODJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPY>KaroLen Cpeabl

[ IpakTHueckue 3aHATUS

[MpakTuyeckas padora: TexHudeckuwe yCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHHE MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIBTPA3BYKOBAas NUACHOCTUKA B TEXHHUKE U MENUIMHE, paaap, PajgUuONPUEMHUK,
reneBu30p, anteHHa, Tenedon, CBU-neun

Tema 5.3
OnTuka

['eomeTpuueckas onrtuka. IIpsMonuHeliHOe pacnpoCTpaHEHHE CBeTa B OJHOPOAHON cpene.
ToueyHbIli UCTOYHHK CBETA. 3aKOHBI OTPAKEHMSI CBETA. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCONOTHBIN
nokasatenb npenomiienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpemenbHbiii yron Cobuparomue u
pacceuBarole JHUH3bl. POKYCHOE pacCTOSHHUE M ONTHUYecKas cuiia TOHKOH nuH3bl. llocTpoeHue
M300paKeHni B COOMPAIOLINX U PACCEUBAIOLINX JMH3aX. POpMysa TOHKOW JMH3BL YBEIHUYEHHE,
nmaBaemoe JnH30M. BosiHoBast ontuka. UaTepdepenuus csera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJFOIEHNsT MAKCUMYMOB M MHHUMYMOB B HHTep(EPEHIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX MCTOYHUKOB. ludpakums ceera. [{udpakumnonHas pemerka. YciaoBue HaOI0neHUs
rJIaBHBIX MAaKCHMYMOB IpPU TMaJACHUH MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIMOHHYIO PELIETKY.
Jlucnepcus ceera. Cnoskublil coctas Oenoro ceera. Lper. Tlonspusamus ceera

KonTposbHasi pabora

[MpakTrueckue padoThI:
HabmroneHue nucnepcuu cBeTa.
TexHuveckue yCTPOHCTBAa M MPAKTHYECKOE MPUMEHEHHE OYKH, Jyma, (OTOAnmapar, MUKPOCKOII,

TCJICCKOII, BOJIOKOHHAasA OIITHKA, I[I/I(I)paKLII/IOHHaﬂ PEUIETKA, MOJIAPOUA, TCICCKOIT

10

EEN
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ATOMHOE SIAPO

:)I(Cl'[epI/IMeHTbIj AOKA3bIBAOIHNE CIOXKHOCTE CTPOCHUA AApa. OTKprTI/Ie PaaAnOaKTUBHOCTH. O11bITHI
Pesepdopna mo ompeneneHur0 COCTaBa pPaguoaKTHBHOroO wu3nydeHus. CpolicTBa ambda-, Oera-,

raMMa-u3JIyuCHUS. Brnushaue PaaArOaKTUBHOCTH Ha JKHUBBIC OPTraHHU3MBbI. OTKprTI/Ie MpoOTOHA U

JlaboparopHble 3aHaTHS 6
JTabopaTopHast padota 15. Onpenenenne nmokasaressi MPEJIOMICHUS CTEKJIA.
JlabopaTopHast pabora 16. Onpenenenue GOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI JIMH3bI
JlaboparopHasi pabora 17. OmnpeneneHue NJIUHBI CBETOBOH BOJHBI ¢ MOMOIIBIO IU(PAKIIMOHHON
€IIETKH.
Pa3nen 6. OCHOBBI CieNHAJIBHON TEOPHH OTHOCHTEJILHOCTH 2
Tema 6.1 Conep:kaHue yueOHOro MaTepuaJa: 2 OK 01
OCHOBBI CIENMAIbHOM [[paHULBI  NPUMEHMMOCTH — KJIACCUYECKOM  MeXaHWKW. I[lOCTynarel  CHENMANbHOM  TeopHH OK 02
Teopun OTHOCUTEJIbHOCTU: HHBAPUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH| OK 04
OTHOCHUTCJIBHOCTH OiiHiTeiiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMelJIeHHe BPEMEHH U COKpallleHHe JJIUHBI. OK 05
OHeprusi U UMIYJIbC PEIITUBUCTCKOM dYacTulbl. CBA3b Macchl C BJHEPrHed U HMIYJIbCOM
€JISITUBMCTCKON YaCTULIbl. DHEPIUsl MOKOsI
Pasznen 7. KanToBas puzuka 16
Tema 7.1 Coaep:kaHue yueOHOro MaTepuaJa: 4
(DJIeMEHTBI KBAaHTOBOM [DoToHbl. Dopmysa [lnanka cBa3u sHepruu (HOTOHA C €ro YaCTOTON. DHEPrHsi M MUMITYJIbC (OTOHA.
OTITHKHU OtkpeiTie u wuccrnegosanne (orosdpdexra. Ombiter A.I. CroneroBa. 3akonbl (poTtodddekra.
VpasHenne DiHmTeliHa mis dorosddekra. "KpacHas rpannna" dortodddexra. JlaBneHue cpera.
Omnerrel [1LH. JlebeneBa. Xumudeckoe neiicTue cBera. TeXHUYECKHE YCTPOWMCTBA U MPAKTHYECKOE
npuMeHeHne: GoToraeMeHT, (HOTONATUHK, COTHEUHAs OaTapesi, CBETOINON
Tema 7.2 Conep:kaHue yueOHOro MaTepuaJa: 2 OK 01
Ctpoenue atoma Monens atroma Tomcona. OmnbiTel Pesepdopaa no paccesiHutro -yactul. [lmaneraprast Moaenb aroma. OK 02
IMoctynarel bopa. M3nydenne u mornomenne (OTOHOB MPU MEPEXOAe aroMa ¢ OIHOTO YPOBHS OK 04
bHepruu Ha apyroil. Buael cnexktpoB. CrnexkTp ypoBHeH sHepruM aroMma Bojoponaa. BonHoBble OK 05
cBoiicTBa uyactuu. Bonusl ne bpoiinsa. KopnyckymspHo-BonHoBoNH ayanusM. CHOHTaHHOE U OK 07
BBIHY KICHHOE M3iydeHue. J(uppaxius 31eKTpOHOB B KpUCTAIUIaX. Y CTPOHCTBO M MPUHIMI paboTh] IIK 1.1
nmasepa. TexHHUYecKHe yCTpPOIICTBaA M MPAKTUYECKOE IPUMEHEHHUE. CIEeKTPaJbHbIM aHaJIu3
(CTIeKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTED
Tema 7.3 Coaep:kaHue yueOHOro MaTepuaJa 6
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HelitpoHa. Hykionnast monens simpa [ eiizenOepra-MBanenko. 3apsin sapa. MaccoBoe 4mcio siapa.
M3otomel. Anbda-pacnan. DNEKTPOHHBIH M NMO3UTPOHHBIN Oerta-pacnan. I'amMma-uznyuyenune. 3aKoH
[PaIMOAKTUBHOTO pacrazna. JHeprus CBSI3W HYKJIOHOB B siape. Snepubie cunbl Jledekt Macchl sapa.
Aneprblie peakiun. [lenenne u cuntes saep. AnepHsiii peakrop. TepmosinepHeiii cuntes. [IpodnemMsl
1 [EePCIEeKTUBBbl SIAEPHOM 3HEPreTUKH. OKOJOIMYECKHE AacleKThl sIIepHONM  OHEPreTHKH.
OnemMeHTapHble 4YacTHLBL. OTKpBITHE TO3UTPOHA. MeTonapl HAOMIOAEHWs U PErucTpauuy]
bIeMEHTapHBIX YacTull. PyHaaMeHTaIbHbIe B3auMoaeicTeus. EnuHcTBO usnueckoll KapTUHBI MUPA

KonTtposbHasi pabora

[MpakTrueckue padoThI:
TexHu4ecknue yCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHe: (OTO3NEMEHT, (POTOAATYUK, COJTHEYHAs]
Oatapesi, CBETOIMO, CIIEKTPOCKOTI, JIa3ep, JOZUMETD, SIACPHBIN peakTop, aToMHasi bomba

[\®)

Pa3zaen 8. JjieMeHTBI ACTPOHOMHH U ACTPOPUIUKH

Tema 8.1 DeMeHTHI
ACTPOHOMUU U
acTpoU3HKH

Coaep:kaHue yueOHOro MaTepuaJia

Dtanel pa3Butusi actpoHomuu. [lpukimamHoe M MHUPOBO33PEHUECKOE 3HAUYCHHE acTpoHOMHH. Bun
sBe3nHOro Heba. Co3Besnus, SipKHe 3BE3/bl, TUIAHETHI, UX BUAUMOE BIKeHHe. CONHEeYHas cUCTeMa.
IMnanerst 3emHolN rpynnel. Ilnanersi-rurantel. Manble Tena ConHeuHolt cuctembl. ComHIe,
dotochepa u atmochepa. ConmHeunast akTuBHOCTb. UcTounuk sueprun CoJHIA U 3Be3[. 3BE3/IbI, X
OCHOBHBIC XapakTepuCTHKU. Jlmarpamma "CHEKTpasibHBIA KJIACC - CBETUMOCTB'. 3BE3[bl TJIaBHOM
MOCJIEI0BATENLHOCTH. 3aBUCUMOCTD "Macca - CBETUMOCTb" JIs 3B€3]] [JIaBHOM MOC/Ie0BaTeIbHOCTH.
BuyTtpennee crtpoeHue 3Be3a. COBpeMEHHBbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOJIOLUH]
ConHua u 3Be31. DTamnbl )KU3HU 3Be31. Mueunslil Ilyte - Hama [Nanaktuka. CnupanbHast CTPYKTYpa
["anakTuky, pacrpeneneHue 3se3n, rasa u nouid. llonokenue u newkenue ConHua B I'anaktuke.
Tunel ramaktuk. [Tnockas u chepuueckas noacucremsl [anakThku PaguoranakTHKA U KBa3aphbl
UepHnble AbIphl B siapax ranakTuk. Beenennas. Pacimmpenne Beenennoit. 3akon Xa06na. Pasberanne
ranakTuk. Teopus bonbinoro B3peiBa. PennkroBoe nsnydenne. MacirabHasi CTpykTypa BeeneHHoOM.
Mertaranaktruka. HepemeHHbie mpoOieMbl aCTPOHOMUUT

UlabopaTopHoe 3aHsTHE

JlaboparopHas pabota 18. . U3yueHue kapTel 3Be31HOrO Heba

OK 01
OK 02
OK 03
OK 05
OK 07
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[IpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KAHUE (COAePKAHHE MPHUKJIATHOTO MOZly.]'lﬂ)s* 58 OK IIK
[IpomexyTouHAs aTTecTANMSA (3K3aMEH)
Bcero: 180

3 IMpodeccHoOHANTEHO OPHECHTHPOBAHHOS COACPKAHHC A 0A30BOTO YPOBHA H3YVUCHHS AHCHUILTHHBI «DH3HKA» ¢ PACIIHPCHHBIM H3YUCHHCM OTACTBHBIX PA3ICTIOB, MMCIOIIHX
HAnOoJIce BAXKHOC 3HAUCHHC A TMOCICIYFOMCTO H3YUCHHA 00menpo()ecCHOHATPHBIX JUCIUILTHH 1 podeccroHamsHBIX Moay el @I'OC CT10, MokeT OBITH MPEACTABJICHO B IBYX
BAPHAHTAX: B BUJC MPHUKIATHOTO MOJIYJII, HEMOCPEACTBCHHO HANPABJICHHOTO HA (JOPMHUPOBAHWE OJHOHN mim 0ojee Mpo(eCCHOHAIbHBIX KOMIICTCHINH, KaK MPABHUIIO, CBI3AHHBIX C
TOJYYCHUEM MTPAKTHUECKUX HABBIKOB, HIIH B BU/C MPO(ESCCHOHATHHO OPHEHTHPOBAHHOTO COJICPYKAHIS, HATIPABJICHHOTO HA YIIyOJICHHOE H3YUCHHUE TEM Pa3/ieia, pecHUE O0IbIIETO
KOJIMMECTBA MPAKTHYECKHUX 3aJa4, KEHCOB W BBINOJHCHAC AOMOTHUTCIBHBIX JTA0OPATOPHBIX pad0T, HHTCTPHPOBAHHBIX C KOHKPETHOH 00IIenpo ()eCCHOHATBHOW AUCIMIUTMHON WA
mpo(heCCHOHATBHBIM MOy JIeM. Paszmen (pa3aeisl), HALCICHHBIC HA (DOPMHPOBAHHC ¥ OOYUAFOIMUXCSA O0IMUX M MPOo()CCCHOHATBPHBIX KOMIICTCHIMH, MOTYT BKIIFOYATh KAK H3YUCHHC
TCOPHH, TAK U MPOBCACHUC TA00PATOPHBIX, MPAKTHUSCKUX U UCCICAOBATCIBCKUX PAdOT. [Ipu 3TOM 3HAYHTEILHOC BHHMAHKE JO/DKHO OBITh YACICHO PA3BUTHIO HABBIKOB PCINCHHUS
KAaK PacUCTHBIX, TAK U KAYCCTBCHHBIX 3a4a'.

* B paMkax Kypca MOTYT OBITH IPOBEICHBI HHTCTPHPOBAHHBIC 3AHATHS C YUCTOM COJCPKATCILHBIX MCEKIPEIMETHBIX CBA3CH 1O ABYM H 0Oojee 001meo0pa3oBaTeIbHBIM
JACIHHATUIAHAM .

- Maremarunka: pelicHue CHCTEMbI YPAaBHECHHH, JTHHEHHAS (PyHKums, mapadomna, rumepOona, ux rpadMki W CBOWCTBA, TPHTOHOMETPHICCKAEC (DYHKIMH: CHHYC, KOCHHYC, TAHICHC,
KOTAQHTCHC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKACCTBO, BEKTOPHI M HMX IPOCKIHMH HA OCH KOOPIMHAT, CJIOXKCHHEC BCKTOPOB, PEIICHHUEC CHCTEMbl YPABHCHHH, MPOW3BOIHBIC
3EMEHTAPHBIX (PYHKIMH, TIPU3HAKY TTOJO0MS TPEYTOIBHIKOB, OTPEACICHHUE TUIOIATH IUTOCKHUX (DUryp U 0ObeMa TEL.

- Bbuonorus: MexaHWYECKOE ABIKCHHE B KHBOH mpupozae, uddysma, ocMoc, TEIIIO0OMEH >KHBBIX OPTraHU3MOB (BHIBI TEIUIONICPEIAYH, TCIJIOBOC PABHOBECHE), INMCKTPHUCCKHC
SIBIICHUSI B )KHBOW IIPHPOJE, KOJIEOATEIHHBIC IBIKECHIS B KUBOH IIPHPOJIE, ONTHYCCKAC SABICHHUS B KHBOH IPHPOAC, ACHCTBHE PAaTHAIIMU HA KHBBIC OPTAHU3MBIL.

- XHMUS: JUCKPETHOE CTPOCHHE BEMIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIICCTBA, MOJIIPHAS MAcca, TEIJIOBBIC CBOMCTBA TBEPABIX TEII, KUIKOCTEH M Ta30B, 3JICKTPUUCCKHUC
CBOWCTBA METAUIOB, 3JCKTPOJHMTHYCCKAA IHUCCOUMALMS, TaJbBAHMKA, KPHCTALIMMECKAS CTPYKTYPAa TBEPABIX TEJN, MEXaHHM3MBI OOPA30BAHMSI KPHCTAJUIMUCCKOM pEIICTKH,
CHEKTPAJIbHBIN AHATIHS.

- T'eorpadums: BIAKHOCTH BO3AYXa, BETPBI, OAPOMETP, TCPMOMETP, MATHHUTHBIC IOJIOCA 3EMIHM, 3aJC)KH MATHUTHBIX PyZ, (POTOCBREMKA 36MHOH MOBEPXHOCTH, IPEICKA3ZAHHC
3EMIICTPSICCHHM.
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3. YcnoBusa peanvsaumm nporpaMmmbl 06LL,e06pazoBaTe/IbHON AUCLUM/INHDI

3.1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNUYECKOMY 06ecrneveHuto
Peasnmzauma nporpaMmbl AUCUMMANHBE TPeOyeT Hannuma y4yebHOro KabuHeta
(M3MKK, OCHALLEHHOro C COOTBETCTBUM C npuoxeHnem 7 OO,

3.2. HopmaLmoHHOe 06ecredeHne 00y4HeHNS

[ns peanusaymm nporpaMmMbl 6M6/IMOTEYHbIA POHZ, 06pa3oBaTeNbHON OpraHn3aLum
[O/MKEH UMETL NeyaTHble U/WNN 3NEKTPOHHbIE 06pa3oBaTe/ibHble U MHDOPMALMOHHbIE
pecypcbl, peKOMeH0BaHHbIE /15 UCMO/b30BaHWsA B 06pa3oBaTe/lbHOM MpoLecce, He
CTapLue NATK IET C MOMEHTa 13LaHus.

3.2.1. OCHOBHbIe neyvyaTHble U 3/IEKTPOHHbIE N34aHUSA

1) Omutpuesa B.®. Pusnka gna npodeccmin 1 crneymasbHOCTEN TEXHUYECKOro
npoguns.: yyebHoe nsgaHue / B.®. Omutpuesa.-Mocksa; Akagemus, 2022. -
448c.(ObuleobpasoBaTeNibHad  MOAroToBKa B yupexaeHusax  CI10O).-
URL:http//academia-moscow.ru -pexxmm [octyna: ONeKTPOHHas 6ubnnoTeka
«academia-moscows.- TEKCT: 3/1eKTPOHHbIN

2) PoamoHoB B.H. ®u3mka: yyebHoe nocobue Ans cpefgHero npog)ecCroHasbHOro
o6pasoBaHus/ B.H.PoanoHos.-2-e u3a.mcnp. M gon. - Mocksa: 34aTensCTBO
KOpaiiT, 2023.-165¢

SNEKTPOHHbIe N3aaHNA (3N1eKTPOHHbIE PecypChl)

1 «OTKpbITasa usnka» http://www.physics.ru/

2. «®Pusmka.rnx» http://www.fizika.ru/

3. «BupTyasbHbIA METOANYECKNIA KAOUHET YUnTens QU3NKN 1 aCTPOHOMUMN»
http//www.gomulina.orc.ru/

4, Caint «®usmka B aHuMauumax» http://physics.nad.ru/physics.htm

5. MacTep-knacc «Kusas usmnka» http://www.int-edu.ru/hage.php?id=931
6. Linchposas nabopatopusa «Apxumea» (J/labopaTopHble paboTbl MO GU3NKE)
http//www.9151394. ru/projects/arhimed/arhim 2/cituo/lab_raboty f.htm

7. BupTyanbHble nabopatopun (MHTepPaKTVBHbIE MOZENM Pa3/INyHbIX MPOLECCoB)
http://somit.ru/index_demo.htm

3.2.2. [lonoNHUTeNIbHblE UCTOYHUKN

1 OmutpueBa B.®. dusmka: TexHonormyeckuin npogmns: COOPHUK  3afay:
yuyebHoe u3gaHune. -Mockea: Akagemus. 2024. - 256 c. (O6uieobpasoBaTenbHas
nogrotoska B yudpexgeHuax CI1O. URL:http//academia-moscow.ru -pexum
AOCTyna: ANeKTPOoHHas 6nbmnoTeka «academia-moscows.- TEKCT: 3NEKTPOHHbII

2. 3aNeKTPOHHbIV pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB OCBOCHUS TUCIUIJINHBI

Kontpoas n

OICHKA

pe3ybTaToB

OCBOCHHA

00meo0pa3oBaTebHON

AUCHUIUIMHBL PACKPBIBAIOTCA 4CPC3 NUCHUIUIMHAPHLBIC PC3YyJIbTaThl, HAIIPABJICHHLIC Ha

dbopMupoBaHUE OOUMX U

MPO¢eCCUOHATTBHBIX

¥ TEMaM CofiepyKaHusl y4eOHOTO MaTepuaa.

KOMIIETCHIUA 1O

Koa n nHaumenoBanue
¢dopMupyemMbIX KOMIETEHIHH

Paznen/Tema

THun oleHOYHBbIX
MepOnpHSTHH

OK 01. Beibupate cnocoOsl
pelieHus 3am1ay|
poeCCUOHAITBHOU AeSITeIbHOCTH
NPUMCHUTECIIBHO K Ppa3IMIHbIM|

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen3. Temr13.1.,3.2., 3.3.

Paznen4. Temw14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

KOHTCKCTaM Paznen 6. Tema 6.1
Pasnen 7. Temsr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
To/c®
OK 02. Hcnonb3zosaty Pasnen 2. Temer 2.1.,2.2., 2.3,
COBPEMCHHBIC CpeACTBAa TOWCKA,| Pasmen 3. Temnb1 3.1.,3.2., 3.3.
aHamMza  u MHTEPNPETaUny Pasnen 4. Tempr 4.1., 4.2, 4.3
MH(bopMarH Pasmen 5. Temsr 5.1., 5.2., 5.3.
1 MH(POPMALMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
1J1A BBITIOJTHCHUA 3aaay

MpoheCCUOHATTLHON AeSITEIbHOCTH

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

OK 03. IInanuposaty Paznen 1. Tema 1.1

U peanu3oBbiBaTh  cobctBeHHoe Pasmen 3. Tembr 3.1.,3.2, 33,
MpoeCCHOHATBHOE Pazgen 4. Tembr4.1.,4.2., 43
14§ JUYHOCTHO® pasBuTHE,| Pasnen 8 Tema 8.1
MPeITPUHUMATETBCKYIO Io/c

NesITeTbHOCTD

B  npodeccuoHadbHON  cdepe,

HCTIOJTb30BATh 3HAHUS

Mo TMpaBoBOW U  (UHAHCOBOH

rPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CHTYAIIHSIX

OK 04. OddexTusHo| Paspen 2. Temer 2.1.,2.2., 2.3.
B3aMMOJIEHCTBOBAaTE U paboTaTh Paspmen 3. Tembr 3.1., 3.2., 3.3.

B KOJUICKTHBC 1 KOMaHIOC

Paznen4. Temw14.1.,4.2.,4.3

Pasmen 5. Temwp1 5.1.,5.2., 5.3,

Pasnen 6 Tema 6.1
Pazpgen 7. Temun1 7.1, 7.2, 7.3
Ilo/c

OK 05. OcyuecTBiasiTb yCTHYIO
U MICbMEHHYI0 KOMMYHHUKALIUK) Hal
rOCyAapCTBEHHOM SI3BIKE]

Poccuiickonl denepanuu ¢ y4eTOM

Pasnen 1. Tema 1.1

Pasnen2. Teme12.1.,2.2.,2.3.
Pasnen 3. Temr13.1.,3.2., 3.3.

Paznen4. Temp14.1.,4.2.,43

YCTHBIH OIpOC;
(pOHTANBHBIHA
OTpoc;
KOHTpOJIbHAs padoTa,
HaOroieHNe
3a BBINIOJTHEHHUEM
nabopaTopHbBIX padoT;
NPaKTHYECKHE
pabotbi(pemmeHue
Ka4eCTBEHHbBIX
U pPacyUeTHBIX 331a4),
TECTHPOBAHUE,
pelLIeHne Kelc-3aaay;
BBIMTOJTHEHHUE
NPaKTUYECKUX
3aA4aHuN
npod)eCCHOHANTbHOM
HAIPaBJIECHHOCTHY,
BBIIIOJIHEHHUE 3a0aHUN
MIPOMEKYTOUHON
aTTeCTalnu

6
[MpodeccrnoHaTEHO OPHECHTHPOBAHHOS COACPKAHUC (COACPKAHKC MPHUKIATHOTO MOIYIIA).

paznenam
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oco0eHHOCTER COLIMAJIBHOTO|
1 KyJIbTYPHOI'O KOHTEKCTA

Pasmen 5. Temwp1 5.1.,5.2.,5.3.

Pasnen 6. Tema 6.1
Pazpgen 7. Temw1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

ITo/c
OK 07. ConeiictBoBath| Pasnen 2. Temb1 2.1.,2.2., 2.3.
COXPAaHEHHIO OKpY)Karowei cpensl| Pasnen 3. Tems 3.1.,3.2., 3.3.
PECYPCOCOCPEKEHNIO,  MPUMCHATH Pasnen 4. Tembi 4.1., 4.2., 4.3
SHaHWsT 00 W3MEHEHWH KJIMMaTa, Pasnen 5. Tempr 5.1.. 5.2.. 5.3.
MPUHLUIEL OEPEIIHBOTY po o 7 Tempi 71,72
MpOH3BOACTEA, 3(1)(1)6KTE/IBHO Pasnen 8 Tema 8.1
NMeiicCTBOBaTb B YPE3BBIYAMHBIX
CUTYaIUsIX Iofc
K 1.1. Pasznen 1.Temsil.1 - 1.3 - YCTHBII OMpOC;
(DKCITyaTUPOBATh Paspnen 2. Temnr 2.1 - 2.3. - @®pOHTaNbHBIN
PKEJIE3HOAOPOXKHBIM  noaBWKHOW| Pasnmen 3. Temsr 3.1 - 3.5. OMpoc;
coctaB (o BumaM mnoxaBWXKHOTO Pasnmen 4. Temsl 4.1, 4.2 - OrueHka
COCTaBa). Pazmen 5.Tembr 5.1. — 5.3 KOHTPOJIbHBIX pa60T;
Pasnen 6. Temb1 6.1 - 6.2. - HabmomeHue 34
XOIOM  BBITIOJTHEHUS]
naboparopHbIx padoT;
- OlLIeHKa
BBITIOJTHEHUST

naboparopHbIx pador;,
- OLEHKa
MPaKTUYECKUX
(pereHus
Ka4eCTBEHHbIX,
pacYeTHBIX,
npoeCCUOHAIBHO
OPHEHTUPOBAHHBIX
3amau),

- OLEHKa
TECTOBBIX3a/IaHNU;

pabor

- HabmoaeHue 34|
X0O40M BBITIOJIHCHSA
I/IHI[I/IBI/II[yaJ'IbeIX
NPOEKTOB U  OIIEHKA
BBITTIOJTHCHHBIX
MPOEKTOB,;
BBITIOJIHCHUEC
OK3aMCHAIIMOHHBIX

3aTaHuM.
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