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1. IACHHOPT PAGOYEM MPOT'PAMMbBI YYEBHOMN JUCHUTLIAHBI
OVY/.12 PUUKA

1.1. O61acTe npuMeHeHHs1 paboyeii nporpamMmel

Pabouas nporpamMma ydeGHOH JUCIMIUIMHBI ABJSAETCS YacThIO 00pa3oBaTE/IBHOM
IPOrpaMMBbl CPEIHEro MpodeccroHaabHOro oOpa3oBaHus B coorBercTBUH ¢ ®I'OC 1o
crenpansHocTH 15.02.15 Texnomorua Metannoo6pabarsiBaioIero Ipou3BoaCTBa.

1.2. MecTo y4e6HO# AHCHMILIMHBI B CTPYKTYpe 00pa3oBaTe bHON MPOrpaMMbl
CIIO: pucuunianHa BXOAUT B 0611e00pa3oBaTeIbHbIH UK.

1.3. Henn u 3aga4n y4eOHOH AMCHMIUIMHBI — TPeGOBAHHS K pe3yabTaTam
OCBOEHMS y4eOHOMH TUCHHUTLTHHBI:

PesyabTaTom ocBoeHus y4eOHOM AHCHHNINHBI SIBISIOTCS:

JInuHOCTHBIE:

JI1.0co3nanue 06yJaroMMMUCs POCCHICKOM TPaXkIaHCKOl MACHTHYHOCTH;

JI2.roTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITENIEHOCTH U CAMOOTIPEIEIICHHIO,

JI3.Han4ue MOTHMBALUK K 00YYECHHIO U JIMYHOCTHOMY Pa3BUTHIO;

JI4.uenenanpaBieHHOe pasBUTHE BHYTPEHHEH IO3MLMM JMYHOCTH HA OCHOBE
AYyXOBHO-HPABCTBEHHBIX IIEHHOCTE# HapojoB Poccuiickoit ®exepaiuu, MCTOPUUECKUX U
HAalMOHAJIbHO-KYJIBTYPHBIX TpaAulid, HOpMHUPOBAHUE CHUCTEMBI 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX ~ YCTAHOBOK,  AQHTHKOPPYIIMOHHOTO  MMPOBO33PEHHs,  IIPAaBOCO3HAHMS,
9KOJIOTHYECKON KYJIBTYPBI, CTIOCOOHOCTH CTABUTH LE/IH U CTPOUTH KU3HEHHBIE ILIAHEL

MeTanpeameTHble:

MIl.ocBoeHHBIE 00yHaIOMIUMKCS MEKIPEAMETHbIE MOHATHS | YHUBEpCalbHEIE
y4eOHBIe feHCTBYS (PETYIATHBHBIE, TI03HABATE/IbHbIE, KOMMYHHKATHBHEIC);

M2.c110co6HOCT UX MCTIONB30BaHMSA B [O3HABATENLHON M COLMATBHON IIPAKTHKE,
FOTOBHOCTh K  CaAMOCTOATCTEHOMY IUIAHMPOBAHMIO M OCYIIECTBIECHHMIO  y4yeOHOi
AEATENbHOCTH, OPraHU3alii y4eOHOro COTPYHMYECTBA C IIe/]ArOTHYECKMMH pabOTHUKAMHK
M CBCPCTHHKAMH, K Y4YaCTHIO B IIOCTPOCHMM MHIMBHUIYalbHOM 00pa30oBaTenbHOl
TPaeKTOPHH;

M3.oBnajienne HaBbIKaMK y4eGHO-HCCIECAOBATENLCKOM, IPOEKTHON M COMMATBHOIN
J1eATeIbHOCTH;

IIpeameTnbie:

IT1. cpopMUpPOBAHHOCTH NMPEICTABICHUH O PO M MecTe (GU3UKH, U aCTPOHOMHH B
COBPEMEHHOH HAY4YHOM KapTHHE MMPa, O CHCTEMOOOPA3ylolel poiu U3MKH B PA3BUTUM
CCTECTBCHHBIX HAyK, TCXHMKM M COBPEMEHHBIX TEXHONOTHH, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yUEHBIX-QU3HKOB B PasBUTHE HAyKM; MOHMMAHHE (U3MYECKOM CYLIHOCTH
Ha0O/IAEMBIX ~ SABJICHMIT MHKPOMHpa, MaKpoMHMpa H MeramMmpa; IOHUMaHHE pOJIH
ACTPOHOMMHM B NPAKTUYECKOH JEATENPHOCTH YENOBEKAa M JajbHEHNIeM HaydHO-
TEXHUYIECKOM PasBUTHH, Poian Gusuku B HOPMHUPOBAHHH KPYro3opa M (yHKIHMOHAILHOMN
TPaMOTHOCTH YeJI0OBEKa ISl PEIIEeHHS MPAKTHYECKHUX 3314,

I12. chopMuUpOBaHHOCTE YMEHHI Paclo3HABATH (DU3NUECKHE SBICHMUS (mpomeccrl) u
OOBACHATP HMX HA OCHOBE M3YUEHHBIX 3aKOHOB: PaBHOMEpPHOE M pPaBHOYCKOPEHHOE
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NPAMOJIMHEHHOE BIKEHKE, CBOOOIHOE MAJICHHE TEl, ABUKEHHE 10 OKPYKHOCTH, HHEPIHS,
B3aMMOJCHCTBIE Tel, KoneOaTelbHOE JIBIDKEHHE, PE30HAHC, BOJHOBOE JBIKCHHUE:
T Pysust, 6pOYHOBCKOE IBHMIKEHHE, CTPOCHHME KUAKOCTEH M TBEPIABIX TEN, W3MEHEHWE
o0bemMa Tel TNpH HarpeBaHMM (OXJNAXICHHH), TEIUIOBOE pPAaBHOBECHE, HCIAPEHHE,
KOH/ICHCAIMA, IITaBJICHHUE, KPUCTAJUIN3Allis, KUIIEHHUE, BIaKHOCTH BO3/(yXa, CBA3b CpeIHEi
KMHETHYECKOH SHEPTUM TEIJIOBOrO IBMIKEHHSA MOJIEKY/ ¢ alCONIOTHOH TeMIlepaTypoii,
TNOBBIMICHAE NaBJICHUA Taza NpPU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBS3b MENKIY
nlapaMeTpaMy COCTOSHHS ra3a B H30MpOLIeccax; DJJICKTPU3aIMs TeJ, B3aUMOJECHCTBUE
3apsA/I0B, HATPEBAHUC IIPOBOTHUKA ¢ TOKOM, B3aMMO/ICHCTBUE MarHUTOB, 3JIEKTPOMArHUTHA
MHIYKIMS, JCHCTBHE MAarHUTHOTO 0N HA TPOBOJHMK C TOKOM U ABWXKYIIMICS 3aps,
DJIEKTPOMArHUTHBIC KOJeOaHWss ¥ BOJHBI, IIPIMOJIMHEHHOE paclpOCTpPAaHEHHE CBETA,
OTPaXKEHHE, NPEIOMIICHHE, HHTepEPEHINs, JUPPAKIMS U IONSIPU3AIKS CBETA, JUCTIEPCHS
cBeTa; (OTOA/IEKTpUYECKUit 3QdeKT, CBETOBOE aBlICHHE, BO3HHKHOBEHME JIMHEIYATOro
CIICKTpa aToMa BOAOPO/Ia, ECTECTBEHHAS U HCKYCCTBEHHAS PaMOaKTHBHOCTE;

II3. BrajgeHue OCHOBOMOJNATAIOIMMHA (GUINYECKUMU TMOHATHAMU M BEHUYAHAM,
XapaKTePU3YIOMMMI (QU3MIECKUE TIPOIECCH (CBS3aHHBIMA ¢ MEXaHMYECKUM JIBIKCHHEM,
B3aHMO/ICHCTBHEM TeJl, MEXaHUYECKMMH KOJIEOAHNUSMHU M BOJHAMH; ATOMHO-MOJIEKY IIPHBIM
CTPOCHHEM BEIIECTBA, TEIUVIOBBIMHU IPOIECCAMH; DJIEKTPUYECKMM M MAarHUTHBIM IIOJISIMI,
9JICKTPUYECKMM TOKOM, 3JIEKTPOMAIHUTHBIMU KOJEOAHUAMH M BOJIHAMH, OITHYECKUMH
ABJICHUSMH;  KBAHTOBBIMM  fBIICHHAMH, CTPOGHHEM aTroMa W arOMHOIO  SiIpa,
PaJIMOaKTHBHOCTBIO); B/IAJICHME OCHOBOINONAraIOIMMA ACTPOHOMHYECKMMH TTOHATHUSIMH,
MO3BOJIIOIMIMMHA  XapaKTepU30BaTh IIPOLIECCHI, TMPOMCXOAINNE HA 3BE3/laX, B 3BE3IHBIX
CHUCTEMaX, B MEXTaJaKTHYeCKOH Cpele; ABWKEHUE HEOECHBIX Tel, HBOJIONUIO 3BE3] M
BcenenHoi;

II4. BriajeHne 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPHMAMM (3aKOH BCEMHUPHOIO
Tarotenus, I, II u 111 3akonsr HeroTona, 3akon COXpPaHCHHSI MEXaHUYECKOU DHEPIUH, 3aKOH
COXpPaHCHUS HMIIYJbCa, MPHHLKIT CYNCPNO3UIUM CWI, MPHHIUI PAaBHONPABHOCTH
MHCPIMAIBHBIX  CHCTEM  OTCYETa; MOJICKYJIAPHO-KMHETHYECKYI0 TEOPHIO  CTPOCHHMS
BCICCTBA, TIasOBBIC 3aKOHbl, TIEPBBIA 3aKOH TEPMOJMHAMUKM; 3aKOH COXPaHEHHS
SJIEKTPUYECKOro 3apsna, 3akoH Kyisiona, 3akon OMa s yyacTka Lenu, 3akoH Oma s
TMOJIHOH  3JICKTpUYeCKOM 1enu, 3akoH JDkoyms - JleHua, 3aKoH 3JIEKTPOMATHHTHOM
MHJYKIHH, 32KOH COXPaHCHHS YHEPTHH, 3aKOH IPAMOIMHEHHOTO paclpoCTpaHEHUs CBETa,
3aKOH OTPaXXEHMA CBETA, 3aKOH NPEJIOMJICHHUS CBETAa; 3aKOH COXPAHEHHS DHEPrHHU, 3aKOH
COXPaHCHHS MMITYJIbCA,3aKOH COXPAHCHMS 3JIEKTPUYECKOro 3apsiia, 3aKOH COXPAHEHHUS
MacCoOBOro 4HCIa, IOCTynatsl bopa, 3aKOH paJMOAKTHBHOIO paclajga); yBEPEHHOE
UCIIOJIb30BAHME 3aKOHOB M 3aKOHOMEPHOCTEM Mpu aHanu3e (U3UYECKMX SBJICHUH U
IPOLIECCOB;

I15. ymMeHHe yunTHIBATH IPAHUIIBI IPUMEHEHHS H3yYEHHBIX (QH3HMYECKIX MOJIEIIei:
MaTepHalibHas TOYKa, MHEPIHAIbHAs CHCTEMa OTCYETa, UCAIBHBIN I'a3; MOAEIM CTPOSHUS
rasoB, JKMJKOCTCH W TBEPABIX TeJI, TOYEYHBIH 3JICKTPHYCCKUH 3apsjl, fAJepHas MOJIEINb
aTOMa, HyKJIOHHAs MOJI€JIb aTOMHOIO SIipa IPH PeIIeHUH QU3MIECKHX 3a/1a4;

I16. BiajeHue OCHOBHBIMH METO/AMH HAYYHOTO MO3HAHHMS, WCIONB3YEMBIMH B
(u3KKe: NPOBOJMTL MPSAMBIE M KOCBEHHBIE M3MEPEHMS (U3MUESCKHX BeIMUHH, BEIOMpas
ONTHMAJIBHBIH CII0CO0 U3MEPEHHS M HCTIONB3Ys H3BECTHBIC METOMIBI OLEHKHU MOTPEITHOCTEH
M3MCPCHUH, TIPOBOAUTL HCCIEOBAHHE 3aBUCHMOCTEN  (U3MYECKMX BEAMYHH ¢
WCII0JIb30BAHMEM IPSMBEIX H3MEPEHUi, OOBACHATH MOTyYCHHBIE Pe3yJIbTAThl, MCIIOIb3YS
dusnyeckue TeopUM, 3aKOHBI M IOHSATHS, W JeJaTh BHIBOIBL, COGIIONATH MpaBUiA
6e3011acHOTO Tpy/1a MPH MPOBEJICHUN UCCIIE/IOBAHMI B paMKaX y4eGHOT0 SKCIIEPUMEHTA 1
Y4eOHO-HCCIIeIOBATENBCKOM IEATEEHOCTH ¢ HCIIONB30BAHUEM IU(PPOBBIX U3MEPUTEIBHBIX
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yCTpOMcTB M J1aGopaTopHOro 0OOpyHOBAHUS; c(OpPMUPOBAHHOCTE MPEJICTABICHUI O
MeTo/1ax HONyUeH s HAyYHBEIX ACTPOHOMUYECKIX 3HAHUM;

I17.copMUpPOBAaHHOCT YMEHMS peIIaTh PpACuUETHBIC 3aJauu C SABHO 3a/IaHHOM
bu3MUECKOl MOZIENBI0, HCHONb3Ys YU3NICCKUE 3aKOHBI U NPUHIMIIBE HA OCHOBC aHaJu3a
yCJIOBMS 3ajla4dl BEIOMpATh (U3NYECKYIO MOJEINb, BBIACIATE (uszuyeckue BEIUYMHEI U
(bopMyIEI, HEOOXOMMBIE /IS €€ PEUICHHs, IPOBOJMTH PaCcueThl M OUCHUBATEL PEALHOCTH
[OJy4EHHOTO 3HAYEHHWs (U3MYECKOH BENMUMHBI, PEIIATh KAYCCTBCHHBIC — 3a/latu,
BEICTpAuBasi JIOTHYECKM HEMPOTUBOPEUUBYIO LEMOUKY paccyX/eHuii ¢ OIopoi Ha
M3ydeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3MYECKUE SBIICHHUA;

I18.cpopMUPOBAHHOCTh YMEHMsS TPUMEHATH MOTYYEHHBIC 3HAHUA LA 00BSICHEHUS
YCIIOBHI TIPOTeKaHWs (U3MUECKMX SBICHUI B MPUPONE M JULL MPUHATHSA HPAKTHECCKHX
peleHnii B MOBCEJHEBHOW JKU3HU UL obecrieueHusl 0e30MacHOCTH IpH OOpalleHuH C
GBITOBBIMM TIpHOOpaMHM ¥ TEXHHYECKAMM YCTPOHCTBAMM, COXpPaHCHMS 3/10pOBbA U
COOMIOEHUS. HOPM DKOJIOTHYECKOTO IIOBEICHMs B OKpYXKAIOWICH cpefe; MOHNMaHHe
HEOOXOAMMOCTH TIPUMEHEHHS JOCTIKCHUII (U3MKM ¥ TEXHONOTMH Uil palMoOHAIBHOIO
IPUPOOIIONE30BAHUS;

I19.chopMUpPOBAHHOCTE COOCTBEHHOM IO3HIMU IO OTHOLICHHIO K puzngeckoi
uHbOpMAlKK, IOTy4aeMOd M3 PasHBIX HCTOYHMKOB, YMEHHUI HCIONB30BaTh HU(PPOBHIC
TeXHOJIOTHH IS TIOMCKA, CTPYKTYPHPOBaHMs, MHTEPIPETALUH U IPEJCTABICHUSI yueOHOH U
HAYYHO-TIOMY JIAPHOM HHOPMAIMK; PA3BUTHE YMEHHMI KPUTHYECKOr0 aHaIu3a [0JIy9aeMoun
nHpopMaLyH;

[110.0B1ageHMe yMeHWsAMH paboTaTh B TIPYINe C BHIIOJHCHAEM PA3IIIMIHBIX
CONMATBHBIX pOJIEH, IUIaHUpOBaTh paboTy TIPYIHIEL, PAlMOHAIBHO  PacHpeC/IATh
JeATeBHOCTh B HECTAHJAPTHBIX CHUTYallMsX, aJIeKBaTHO OLCHUBATh BKIIAJ KAXAOTO M3
y4aCTHMKOB IPYIIIBI B PENICHHE PacCMaTpUBaeMoi npo0JieMBbl;

Pe3yabTaThbl OCBOEHHS JMCUUIUIMHBI HAnNpaBJeHbl HA ¢opMupoBaHue
3JIeMEHTOB O0IIMX KOMIIEeTEeHIH:

OK 02. OcymecTBisTh IOMCK, aHaIM3 M HHTCPIPETALHIO UHpOpMAaLHH,
HeoOXOMMOI [T BRIIOJHEHUsI 33/1a4 IPO(ECCHOHABHON JAEATEILHOCTH.

OK 03. IlnanupoBaTh M pEAIM30BBIBATH COOCTBEHHOE npoeCCHOHAILHOE U
JIMYHOCTHOE pa3BUTHE.

OK 04. PaGotaTh B KOJUIEKTHBE M KoMmaHje, 3(h(EeKTHBHO B3aMMOJCHCTBOBAThH C
KoJIJIeraMi, pyKOBOACTBOM, KIIHCHTAMHU.

OK 07. ComeiicTBOBaTh COXPAHEHHIO OKPYKAIOIEH Cpesibl, pecypcocOepeKeHHMIO,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CHTYaLMiX.

Pe3yabTaThl OCBOGHHMS [IHCHMIUIMHBLI HANpPaBJeHBI  HA ¢opmupoBanue
pe3yJ/ibTaTOB BOCIIHMTAHHSA:

JIP 1 Ocosmalomuii cebs rpaxaaHuHoM Pocenmn ¥ 3amurHAKOM OTedecTsa,
BHIP@KAIOIMIA  CBOIO  POCCMHCKYIO ~ HIGHTMYHOCT B MOJMKYJBTYPHOM — H
MHOTOKOH(ECCHOHAIEHOM POCCUHCKOM OOIIECTBE, U COBPEMEHHOM MHPOBOM coo01ecTBe.
Cosmarommii cBoe emuHCTBO ¢ HapomoM Poccuu, ¢ PoccuiickuM rocylapCTBOM,
JIeMOHCTPHUPYIONIUH OTBETCTBEHHOCTh 33 Pa3BUTHC CTPAHBL. [TposiBIIAIOIIMIA TOTOBHOCTE K
3anuTe POIMHBI, CIIOCOOHBIN apryMEHTUPOBAHHO OTCTAaMBATEL CYBEPCHUTET M JIOCTOMHCTBO
Hapoga Poccuu, COXpaHATh M 3allMINATh MCTOPHHYCCKYIO TPABIY o PoccuiickoM
rocyIapcCTBe.

1.4. Pexomenayemoe KOJH4YeCTBO YacoB Ha OCBOeHHE IPOrPaMMBI

JMHCHHIIHHBI:
yueGHoit Harpy3ku obyuaromerocst 142 gaca.



2. CTPYKTYPA H COAEP)KAHUE YYEFHON TUCHUILJIAHBI
2.1. O6bem yueGHOM AMCHMIIMHBI B BUABI Y4eGHOI padoThl

Buj yue6Hoii paGoTsr

Obvem uacos

YueOnas Harpyska (Bcero) 142
y4eOHasi Harpyska BO B3aHMOJEHCTBHH C NpenogaBaTeeM 142
(Bcero)
B TOM YHCIIE:
nabopaTopHbie paboThI 21
MIPAKTHYECKUE 3aHATHUS ]
KOHTPOJIbHBIE paboThI 4
WHIUBHYaJIbHBIHN IPOEKT 6
CamocrosTeasHas pabora oGyqanmerocs (Bcero) 0
Koncyabranuu 2
ITpomeskyTounas arrecrauus B popme 6
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3. YCJIOBUS PEAJIM3AIIMU ITPOTPAMMBI JUCLHUILIUHBI

3.1, TpeboBanus K MHHHMAJIbHOMY MaTepHAJIbHO-TEXHHYIECKOMY
odecrne4YeHHn o

Peanusanus nporpaMMbl IMCIUITTHHEL TpeGyeT HATHIMS YIeOHOro KaGHHeTa.
OGopynoBanne yueGHoro kabunera:

o paboyee MeCTO MpernoaBaTes;

® II0CAZIOYHBIC MECTA 10 KOJTMYECTBY YUalUXCs;

o HarJIAIHbIe T0COOUs (KOMILIEKTH! y9eOHBIX TabmIL, U Jp.);

o KOMIUIEKT TEXHUYECKOi TOKYMEHTAlMK, B TOM YHCIIe [IACIIOPTa HA CPEJICTBA

OOy4eHHUs, HHCTPYKIIMH 10 MX UCIIONB30BAHHIO M TEXHUKE GE30IIaCHOCTH;
Texnnveckue cpeacrsa ofyyenus:

1 ITepconanbHas anekTpoHHast Kommsiorep ICL KITO BC
BBEIYHCIINTE/IbHAS MallIMHA

2 Hocka Jlocka MmaranuTO-MapkepHas 1200% 1000

3 Cencopnsrnit LCD nucneit Hucmeit 55 Flame 55T

+ Myaameuiinas i Axyctuueckue Kook SVEN 350
aKyCTHYECKas CTEpeOCHCTEMA
JloxymenT-kamepa AVer Media

6 MonwuTop Acer V173 LCD

7 Iudposas naboparopws 1o BasoBkIH YpoBeHb

busuke

3.2. Uudopmanuonnoe obecriedenne odydenns.

Ilepevenr  pexomMeHAyeMbIX y4eOHBIX  HM3AHMI, HuTepHeT-pecypcos,
AOMOJIHHUTEIbHOM JIHTEPaTyphI

OcHOBHbIE HCTOYHHKH:

1. Nmutpuesa B.®. ®usuka ais npodeccuii W Crel. TeXHHIECKOro npodus:
yueOnuK ny1s yapexaennii CI10. — M.: Axkanemus, 2022. — 496¢.

2. Jlmutpuena B.®. ®usuka mis npodeccuii U Crell. TEXHHYECKOTo npodms.
KontponsHeie Matepuans: yue6. nocobue CITO. — M.: Akagemus, 2020. — 112c¢.

3. Hmntpuesa B.®. ®usuka 1ia npodeccuii M criell. TEXHHYECKOTO npouis.
JlaboparopHsii npakTukym: yue6. mocobue CITO. — M.: Akagemus, 2021, — 160c.

4. Jlorpunenko, O.B. ®uzuka: yuebuuk. — M.: KHOPYC, 2022. — 438¢. — (CIIO). -

5. Tpodumosa T.H. Kparkuit Kypc OH3UKH C OpUMEpPaMU ¥ PEHICHUSIMHU
3ajay:yuebHoe nocobue. — M.: KHOPVYC, 2019. — 280c.

6. JmurpueBa B.®. ®usuka mis mpodeccuii M Chel. TeXHMYECKOTO npous:
yueOHUK 11 yupexaenuit CI10. — M.: Axanemus, 2016. —448c.

7. Nmutpuesa B.®. dusuxa mms npodeccuii U crel. TEXHAYECKOTO npodus.
CGopuuk 3anau: yue6. nocobue a1s cryr.yupexa.CII0. — M.: Axanemus, 2016

8. Jlmutpuena B.®., Kopxyes A.B., Myprasuna O.B ®usuka mis npodeccuit u
cren. TexHu4deckoro mpoguind. Jlabopatopusiii mpaktukyM: yue6. mocobue CITO. — M.:
Axkanemus, 2016

9. HNmutpuesa B.®. ®usnka 1 npodeccmii M criell. TEXHHYECKOTO npouIs.
KonTtponsnbie Matepuaist: yue6. nocobue CITO. -5-¢ u3j., crep. — M.: Akanemus, 2016

10. JImutpuena B.®. ®usuka s mpodeccuii U cIel. TeXHMIECKOTO npodus.
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Vue6uuk s crya.yupexa.CIIO. — M.: Akagemus,

JlonoTHUTE/IbHbIE HCTOYHHKH:

| Vue6uuk wis 10 kiacca 6asoBert m npoduiubHblit ypoHw I'J.Msxumes,
B.B.Byxosues, H.H.Corckuit/ M.: IIpocsemenne-2014(3/1eKTPOHHBII);

2 Vue6uuk a1 11 kmacca 6a3oBbli M TIPOQUIBHBINA yposuu/ ['.S.Msxues,
B.B.Byxosues, B.M.Yapyrus/ M.: Ipocaemenne-2014(1€KTPOHHBINA);

3 PeivxeBuy A.IT. ®dusuxa. 3agagnuk 10-11 ki, mocobue A ob1eodpas.yupex.
—M.: Ipoda,2013;

4 ImurpueBa B.®. Ousuka 1 npodeccuii H CHENHATbHOCTEH TEXHUYECKOTO
npoduist. CoopHHK 3a/1a4. - M.: Akazemus,

D/IeKTPOHHAS JIUTepaTypa:

1.Tpynos I'M. — O6was ¢usuka. JlonOIHUTENBHEIE ~ MaTepuaIbl I

CaAMOCTOATENNBHOM paboThl [DIEKTPOHHBIA pecypc]: yueGnoe mocobme. - CII6.: Jlans,
2019. — 72¢. — Toctym u3 ObC «JIaHby.
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4. KOHTPOJIb ¥ OLIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOIA
TUCIIUTLIAHBL

Koutpoas u onenka

PE3yJIbTaToB

OCBOEHHMA Yy4eOHOM IUCIUIUIMHBI

OCYHIECTBJ/IACTCSA MpPEnogaBaTeeM B IMpOIECCE IMNPOBEIEHUA IPaKTHYECKHX 3aHATHH U

1abOpaTopHBIX  paboT, TECTUPOBAHMS,

a TakKxe

WH/IUBH/TyaJIbHBIX 3a/IaHUMH, TIPOEKTOB, MCCiIeTOBAHMIA.

IIpunoxenne 1
KOHKPETHU3ALIUA PE3YJIbTATOB OCBOEHMSI JUCIUILIAHBI

BEITIOJTHEHHUSA

00y4JaromuMucs

DopmHpyeMbIe
PesyabTaThl 0cBOCHHS JHCIHNIHHBI DopMBbI H METO/IbI OI[EHKH
OK u JIP
I11.chopMHPOBAHHOCTE TIpeICTABICHHH O
POJIH U MeCTe (PHU3HKH, H aCTPOHOMHH B
COBPEMEHHOU Hay4HOH KapTHHE MUPA, O
cucteMoobpasyromet poiu Gpu3NKK B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U
COBPEMEHHEIX TEXHOJIOTHH, 0 BKJIaje
POCCHHCKHX U 3apyOeIKHBIX YUeHBIX-(DU3NKOB
B pa3BUTHE HayKH, IOHUMaHUEe (U3NIECKOH OK2 OK4 OK7
CYIIHOCTH HAOIIFOJaeMBIX SIBJICHUH JIP1
MHKpPOMHpA, MAKPOMHPA U MEraMupa;
TIOHUMAaHHE POJIM ACTPOHOMHH B
1. UnTepnperanus
MPAKTHYECKON JESTEILHOCTH YeIOBEKa U 2
& pe3yabTaTOB HAOJIOICHHH 3a
JalTbHEHIIIEM HAYYHO-TEXHHYECKOM
NESTEIEHOCTBIO CTYAEHTOB B
Pa3BUTHH, POJIH QHU3HKH B GOPMHPOBAHHI
: IpoLIecce OCBOCHUS
Kpyro3opa v (pyHKIIMOHAIBHOW IPaMOTHOCTH 7
00pa3oBaTeNbHOI TIPOrPaMMBEL.
YeJIOBEKa JULs PEIICHUS TPAaKTHYECKUX 3a/1ay;
5 2. CraproBas AMarHoOCTHKA
I12.chopmupoBaHHOCTE YMEHHIHA
IOATOTOBKU CTYIEHTOB I10
pacro3HaBaTh (HU3UUECKHE SBICHUS
IIKOJILHOMY Kypcy (H3uKw;
(ponieccsl) u OOBICHSTE UX HA OCHOBE
BBISIBJIEHUE MOTHBAIHH K
H3Y9CHHBIX 3aKOHOB: PABHOMEPHOE U
= H3YYEHHIO HOBOT'O MaTepHaa.
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE o
3. Texymuit KOHTPO/Ib B
JABHXXEHHE, CBOOOHOE MaIeHHE TeT, dbopwe:
BHIKEHHE 110 OKPYXKHOCTH, HHEPIUS, :
o < b P - 3aIATHI 1abOpPaTOPHEIX
B3aUMOJICHCTBUE TeJl, KosiebaTeIbHOe BaGo:
L]
BHJKEHHE, Pe30HAHC, BOJIH: BH)KCHHE;
nH i 3 Ié 0 %KOG 0;?{2:[1% e - KOHTPOIILHEIX paboT o
B
i['r o ﬁuﬂ)’K poyH 0:171 A ] : TeMaM pas3JIesIoB JUCITHTIIHHEL,
CHHE XKUJIKOCTEH U TBEPABIX TEI
31134 il ogbeua i b eBa;{ OK2 OK3 OK4 4.MToroBas arrectamus B
u He T H 7074
- PEHRFP OK7 dopme 3K3ameHa.

(OXJakIeHHH), TEIUIOBOE PABHOBECHE,
UCIapeHHe, KOHICHCalusl, TUTaBJICHHE,
KpUCTaJUTA3ALIH, KHIIEHHE, BIAKHOCTh
BO3[yXa, CBA3b CpeHEi

KHHETHICCKOM SHEPIHH TEIJIOBOTO JBUKEHHS
MOJIEKYJT ¢ aDCOJIIOTHOM TeMIeparypoii,
TIOBBINICHHE JIaBJICHHS I'a3a IIPH €ro
HarpeBaHHM B 3aKPBITOM COCY/I€, CBSI3b
MEXTy apaMeTpaMH COCTOSIHUS ra3a B
U30IIPOIIECCaX; ANEKTPHA3AIHUS TEl,
B3aWMOJICHCTBHUE 3apsA0B, HArpEeBaHUE
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TIPOBOJIHUKA C TOKOM, B3aUMOJICHCTBHC
MArHHTOB, DJIEKTPOMATHUTHAS WHTYKIUSL,
ﬂeﬁCTBHC MArHMTHOrO II0JIA Ha HpOBO,U,HHK c
TOKOM M JIBUXKYIIUICS 3apsm,
3JIEKTPOMArHUTHBIE KOJIeOaHus H BOJHBI,
IPSAMOJIMHEWHOE PaCIpOCTPaHEHUE CBETA,
OTpaKeHHe, IPeoMIeHHe, HHTEPhEpeHIHs,
IEGbpaKIs ¥ TOJPH3AIHS CBET, TUCIEPCHS
cera; hoTodmeKTpHUeCKui aQhEKT,
CBETOBOE JIABJICHHE, BO3HHKHOBEHHE
HHHEﬁ‘lﬁTOl‘O CIICKTpa aroMa BOD,OpO,[[El,
ecTecTBEHHAs ¥ UCKYCCTBEHHAs
PajInOaKTUBHOCTD,

[13.B1aieHre OCHOBOIOAratoIIMMHI
u3MIEeCKUMY IOHATUSME U BeTHYMHAMY,
XapaKTepHU3YIOMHUMH (PU3HIECKHE IPOLECCH
(CBA3aHHBIMA C MEXAaHUYECKUM JIBUIKCHHUCM,
B3aMMOCHCTBUEM TEJI, MeXaHUUECKUMHU
KxoJieOaHUAMH U BOJIHAMH; aTOMHO-
MOJIEKY/IIPHBIM CTPOEHHEM BEIIECTBA,
TEIUIOBBIMH MPOIIECCAMHU; 3IEKTPHYECCKUM 1
MATHUTHBIM TOJISIMH, 3JIEKTPUYECKHM TOKOM,
3JIEKTPOMArHATHBIMH KOJIe0aHUSAMH H
BOJITHAMM; OIITHYECKUMH SBJIICHUSAMHU;
KBaHTOBBIMH SIBIIEHUSMH, CTPOEHHEM aToMa H
ATOMHOTO S7Ipa, PaAHOaKTHBHOCTEIO);
BIIaJIEHAE OCHOBOIIOJIAraloILMMH
ACTPOHOMHYECKUMH MOHATUAMY,
TO3BOJISIIOIIMMHE XapaKTepU30BaTh MPOLECCHI,
IPOUCXOMIALIME Ha 3Be3/aX, B 3BE3/IHBIX
cHCTEMaX, B MEXTaIaKTHUECKOH cpejie;
IBHXKEHUE HEOECHBIX TeJI, IBOJIIOIHIO 3BE3/1 U
Bcenennoii;

OK 2 OK3 OK4
OK7

[14.BnajieHre 3aKOHOMEPHOCTAMH, 3aKOHAMHU
¥ TEOPHSIMH (3aKOH BCEMHUPHOTO TATOTEHHS, I,
11 u I1I 3axonsl He10TOHA, 3aKOH COXPaHEHHS
MeXaHHUECKOM DHEPTrHH, 3aKOH COXPaHEHUs
MMITYJIbCA, TIPHHIIMII CYIIEPIIO3HULIH CHIT,
IPUHIIAII PABHOIPABHOCTH HHEPIHATBHBIX
CHCTEM OTCYETa; MOJIEKYJIAPHO-
KHHETUYECKYIO TEOPUIO CTPOCHHUS BEIICCTBA,
ra30BBIE 3aKOHBI, IIEPBBIN 3aKOH
TEPMOIMHAMMKH; 3aKOH COXPAHCHHS
SIIEKTPUUECKOTO 3apsjia, 3aKoH KyioHa,
sakon Oma U1 ydacTKa 1emnH, 3akon Oma JUid
[10JTHOM NIEKTPHUECKOH 1ienH, 3aKoH JxoyIist
- JleHna, 3aK0OH 5JIEKTPOMAarHUTHOM
MHAYKIMH, 3aKOH COXPaHEeHHs SHEPrHH,
3aKOH MPSIMOJIMHEHHOTO PacIpOCTPaHCHIUA
CBeTa, 3aKOH OTPA)KEHUs CBETA, 3aKOH
IPEJIOMIICHHS CBETA; 3aKOH COXPAHEHHUS
SHEpPruy, 3aKOH COXpaHeHNs: UMITYIIbCa, 3aKOH

OK2 OK3 OK4
OK7
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COXPaHCHHS 3JIEKTPUYECKOTO 3apsi/ia, 3aKOH
COXPaHEeHUs MACCOBOTO UUCIIA, TOCTYIATEI
bopa, 3axon pagnoakTiBHOrO paciana);
YBEPEHHOE UCIIOJIb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEH IIPH aHaIU3e HU3HIECKHX
SBJICHHH M IIPOIIECCOB;

IIS. ymeHue yauTHIBaTh rpaHHIIE]
INPUMCHEHHS U3Y4YEHHBIX (HHU3HIECKUX
MOJIeJIeH: MaTepHaIbHasA TOYKa,
HHEepUHaTbHAA CHCTEMA OTCUeTa, HlealbHbIN
ra3; MOJICJIH CTPOCHHS Ia30B, JKUIKOCTEH U
TBEPABIX TE€J, TOYCYHBIH 3JICKTPUICCKHiA
3apsj, sepHasi MOJIENIb aToMa, HyKJIOHHAS
MOJICJIb ATOMHOTIO S/Ipa IIPU PeIICHHH
H3HYECKHX 3a7a4;

OK4 OK7

I16. BaeHre 0OCHOBHBIMM METOIAMHU
HAY4HOTO MTO3HAHMsI, UCIIOJIb3YEMBIMHU B
(usnke: mpoBoUTE MPAMBIE M KOCBEHHBIE
H3MepeHus PU3MIECKUX BEJIMYMH, BEIOHpast
ONTUMAJIbHEIH CIIOCO0 H3MEpeHHs |
HCIOJIB3Ysl H3BECTHBIE METOBI OLIEHKH
HOTPEIIHOCTEN H3MEPEHHH, IPOBOAUTE
HCCIIe/IOBaHHME 3aBUCUMOCTEH (PHU3HUECKUX
BEJIMYUH C UCIIOJIb30BAHUEM IIPSIMEIX
U3MEpeHuH, OOBICHATD MOTyYEHHBIE
PE3YTIBTATHI, HCIIOIb3Ys DU3HYECKHE TEOPHH,
3aKOHBI U IIOHSTHSL, U JeaTh BEIBOJLL,
cobImoaTh mpaBuIa 6e30macHoro Tpyaa IpH
MPOBEICHUH MCCIIEIOBAHHI B paMKax
y4e0HOro 5KCIepuMeHTa U y4e6Ho-
UCCJICIOBATENILCKON AEATEIEHOCTH C
HCII0JIE30BAHUEM MH(POBBIX H3MEPHTEILHEIX
YCTPOHCTB U 1a60paTOpHOro 060pyI0BaHHS;
C(hOPMHPOBAHHOCTb IIPECTABICHUH O
METOax IOIY4EeHUS] HAyYHBIX
aCTPOHOMHYECKUX 3HAHHIA;

OK2 OK3 OK4

I17.chOpMHPOBAHHOCTE YMEHUS PEMIATH
pacyeTHEIE 3a/1a4U ¢ SBHO 3aJaHHOM
(husmgecKoit MOENBIO, HCTOTB3YS
(hu3HYecKne 3aKOHBI ¥ PUHIMAIIEL, HA OCHOBE
aHaJIM3a yCIOBHS 3aa4d BEIOUPAThH
(usngeckyio Mozenb, BEIAENTE DH3AYECKHE
BEJINYMHEI U HOPMYIIEI, HEOOXOIMMEIE JUIS ee
PEIIeHUs, MPOBOJIUTE PACUYETHI U OLIEHHBATH
PeAILHOCTD IOJYIEHHOTO 3HAYCHHS
(usugeckoi BeMHYMHEL; pemaTh
Ka4eCTBEHHBIE 3a/1a4H, BEICTPaHBast
JIOTHYECKH HEIPOTHBOPEUMBYIO LIETIOUKY
PacCy>IeHHH C OIIOPOH Ha H3YUEHHEIE
3aKOHBI, 3aKOHOMEPHOCTH B (DH3HYECKUE
SIBJICHUS;

OK2 OK3 OK4
OK7
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I18.chopMHEPOBAHHOCTE YMEHUs IPUMEHSTH
[TOJTyUEHHbIE 3HAHHUSA 1S OOBSCHEHUS
yCIIOBUH TIPOTEKAHUS (PM3UYECKUX SBICHUH B
TpUpOJIe ¥ JUTS TIPUHSATHS NPAKTHICCKIX
peleHUi B TOBCEHEBHOM JKU3HH VIS
obecredeHust 6€30MacHOCTH NPH OOpalieHuH
¢ GBITOBBEIMH IPUOOpAMHU M TEXHUYECKUMHU
ycTpoMCTBaMHU, COXPAHEHHUS 3710POBbA U
coOMI0IEHIST HOPM 3KOJIOTHYECKOTO
MOBEIEHHS B OKPY)KaroIllen cpesie;
[OHMMaHue HeOOXOAUMOCTH IPUMEHECHUA
JOCTHXKEHHUH HU3MKU ¥ TEXHOIOTHH UL
palMOHAIBHOTO MPUPOOIIOIIB30BaHHS;

OK2 OK3 OK4
OK7

I18.copMHPOBAHHOCTH YMEHUS TPUMEHATH
MOTydeHHBIE 3HAHUS JUIs O0BSICHEHUA
YCIOBHH IPOTEKaHUst PU3UICCKHX SIBJICHUH B
IpUpOJIE U JULS TIPHHATHS [PAKTHIECKMX
pelIeHuil B [TOBCEIIHEBHOM XHU3HHU UL
obecnedenns 6€30MacHOCTH IPH 0OpameHuy
¢ 6GBITOBEIMHE TPUOOPAMH M TEXHUIECKHMHU
YCTPOHCTBAMH, COXPAaHEHHSI 3/I0POBbA U
COOMIOIEH ST HOPM 9KOJIOTHYECKOTO
MOBEJICHHA B OKpYXKaIOIIeH cpene;
MTOHUMAaHKE HEOOXOAUMMOCTH IPUMEHCHHU S
JOCTIIKEHHUH QU3UKA ¥ TeXHONOTHH s
palOHAIBHOTO IPHPOIOTIONIL30BAHUL;

OK2 OK3 OK4
OK7

I19.chopMHPOBAHHOCTH COOCTBEHHOH
[IO3UIMH TI0 OTHOIIEHHIO K (PU3HUECKOn
uHpOpMAIHH, TIOTy4aeMO# U3 pasHbIX
MCTOYHHUKOB, YMEHUH HCIT0/Ib30BATh

1 pOBBIE TEXHOJIOTHH IS IOUCKA,
CTPYKTYpPHPOBaHHMS, HHTEPIPETALMHA 1
Tnpe/ICTaB/IeHHs yueOHOM U Hay9HO-
NOMyJIsIpHOH MHPOPMAIINHN; PA3BUTHE YMEHHH
KPUTHYECKOI'O aHAIIM3a MOJy4aeMoi
uH(pOpMaIKH;

OK2 OK3 OK4
OK7

[110.0B1a1cHAE yMEHUSIME paboTath B
rpyIIIe ¢ BRIIOTHEHUEM PA3IHIHBIX
COIMAIBHBIX POJIEH, IUIAHKPOBATh paboTy
rpyIIIEL, PAlAOHAIBHO PaCTpe/esTh
JIeATEIbHOCTh B HECTAH/IAPTHBIX CUTYaIHAX,
a/leKBaTHO OIIEHMBATh BKJIAJl KAX/I0r0 U3
YYaCTHHKOB TPYIIIBI B PelIeHHe
paccMaTpHBaeMoi IpobIeMBL;

OK2 OK3 OK4
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IIpuioxkenue 2
TEXHOJIOTUA ®OPMUPOBAHMUS OK

Ha3zsanue OK

Texnonoruu popmupopanns OK

(Ha y4eOHBIX 3aHATHAX)

OK 02. OcyuiecTBiasaTh INOHCK, aHAIW3 H
MHTEPIIPETAUIO uHbOpMaIHH,
HEOOXOMUMOM U1  BBIIOJMHEHHs 3aaad
IPOQECCHOHATBHOM JIeATEIEHOCTH.

ITouck u cbop wuHbpopManuu (3anaHus HA IOUCK
HHpOpMAlME B  CIOPaBOYHOM  JMTEpaType, CeTH
Uureprer); obpabotka wundopManuu (OATOTOBKA
BOIIPOCOB K TEKCTY, COCTaBjI€HHE IIIAHOB K TEKCTY;
COCTaBJICHHE JHarpaMM, cxeM, rpadukoB, TabmmI u
ApyruX (opM HamISZHOCTH K TeKCTy); Ilepeiada
uHGOpMauK (IOATOTOBKA OKIANOB, COOOIIEHHH |,
NpEe3eHTALNH K y4eOHOMY MaTepHaiy).

OK 03. IlmaHHpOBaTh W peantn30BHIBATH
cobcTBeHHOE npodeccuoHaIbHOE 17§
JTMYHOCTHOE Pa3BHTHE,

IlpoBenienye anamm3a pabodedl CHUTyalHMu; KOHTPOJS
COOCTBEHHOH  MICATENHHOCTH ¥ €€  pe3yJbTaTOB;
B3aMMOOIICHKa; pe(ICKCHBHBIN aHaIIH3

OK 04. PaGoTath B KOJUIEKTHBE U KOMaHJIE,
2 eKTHBHO B3aMMO/IEHCTBOBATH c
KOJUIETaMH, PYKOBOJCTBOM, KJIIMEHTaMH.

CamocrosTensHas pabota B mapaX W B TPYNIAx IIo
M3Y4YEHUIO M  3aKpPEIUICHHIO HOBOTO  MAaTepuana;
NpaKkTUYeCKue paboThl, OpraHW30BaHHBIE B Iapax M
Ipynmax;  JeJOBBIE  WIPBl;  JOOBIE  BapHaHTEHI
«TEXHOJIOTHH pabOThI B IPYNIaX COTPYAHHYECTBAY.

OK 07. ComelicTBOBaTh COXpPaHEHHUIO
OKPYXAIOIIEH CPEIBI, PeCypcocOepekeHHIO,
9} PEeKTUBHO NEHCTBOBATH B Upe3BBIYAHHEIX
CHTYyaIHusX.

3HaTh NpaBUJA SKOJOTHYECKOH 6€30IacHOCTH IIPH
BEJICHHH NIPO(DECCHOHATBHOMN JEATEILHOCTH;

OCHOBHBIE pecypcel, 3aJIeHCTBOBaHHEIE B
npo(eCcCHOHATEHON IESTENBHOCTH; IMYTH O0ECIeYCHHUS
pecypcocOepeneHus.

CobmoaTe HOPMBI SKOJIOTHYECKOH 6e30MmacHOCTH;
ONpPENCIATb HANpaBJIE€HHs pecypcocOepeeHus B
pamKax npohecCHOHATBHOM eI TeTFHOCTH 110
CIICLIHAILHOCTH.

5. IMCT U3BMEHEHUI U JOMOJHEHW, BHECEHHBEIX B PABOUYYIO

IIPOI'PAMMY

Ne u3menenus, nara BHeceHus, No CTPAHUIIBI C H3MEHEHUEM

Bbruto

Cramno

OcHoBaHue:

ITogmuce JIAIA, BHECIIETO U3MEHEHUS
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