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1. Ob0mas xapakrepucrtuka padodeil mporpamMmblo0ueo0pa3oBaTeibHOM
AUCHUIIMHBI «DPu3nKa»
1.1.MecTo AMCHMILIMHBI B CTPYKTYpe o0pa3oBarte/ibHOil nporpammsl CIIO:
OobueoOpa3oBaTenpHas aucuuIUiMHa «®dusnkay sBIsSeTCs 0053aTENbHON

4acThlo  00Ie00pa30BaTENILHOTO I[HMKJIAa O00pa3oBaTeNbHOM MPOrpaMMbI B
cootBeTcTBUH ¢ DI'OC CIIO no cnenuansuoctu 18.02.14 Xumuueckast TEXHOJIOTHS
IIPOU3BOJCTBA XUMUYECKUX COCTUHEHU.

1.2. Heau u uIaHUpyeMble Pe3yJIbTAThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Heau TUCHUNIMHBI:

Copepxxanue mporpaMmbl 001eo0pa3oBaTeabHON AUCUUILIMHBL Dusnka
HaIpaBJI€HO Ha JOCTUKEHUE CIEAYIOIINX IIEJICH:

e  (opMupoBaHuEe MHTEpeEca U CTPEMIIEHHUS OOyYarolUXCsl K HAYYHOMY
WU3YYEHUIO TPUPOABI, PA3BUTHE HX HMHTEIUICKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTHE TMPEACTABICHUA O HAyYHOM  METOJE  IO3HAHHUS
1 (OpMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e  (opMHUpPOBaHHME HAYYHOI'O MUPOBO33PEHUS KAK pe3yJbTaTa U3y4eHUs
OCHOB CTPOEHMS MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e  (opMupoBaHue yMeHUU OOBSACHATH SIBIECHUA C HCIOJIb30BAHUEM
(bu3MYECKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e  (opMUpOBaHME MPEACTABICHUN O PO PUUKHU I PA3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TuX 1efield 00ecreunBaeTcsl pelleHueM CIEAYIOINX 3a1a4
B IIpoliecce U3yueHus Kypca (PU3MKU Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus:

e  npuoOpeTeHWe CHUCTEMbl 3HaHUKW 00 o0mwmx  (U3HIECKUX
3aKOHOMEpPHOCTSIX, 3aKOHAaX, TEOpHUSAX, BKJIKOYAsd MEXAHUKY, MOJIEKYJIPHYIO
(bU3HKY, TIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acTpODU3UKH;

e  (QopMupoBaHME YMEHHH NPUMEHSTh TEOPETHUYECKUE  3HAHMS
U1 OOBSICHEHUSI (PU3UYECKUX SIBICHUM B MPUPOAE U JJI MPUHATHUS MPAKTUIECKUX

pELIEHNI B TOBCEAHEBHOM KU3HU;



®  OCBOGHHE CIOCOOOB PEIICHUS PA3IMYHBIX 337a4d C SIBHO 3aJaHHOU
du3nYeCcKOl MOJENbIO, 3a/]ad, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE CO3/IaHue
(bU3UYECKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;

¢  TOHMMaHWE (PU3UYECKUX OCHOB M MPUHITUIIOB JICHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

®  OBJIAJICHHC METOIaMH CaMOCTOSITEITLHOTO TUTAHUPOBAHHUS
U TpOBEACHUS (PU3NYECKUX OSKCIEPHUMEHTOB, aHaIW3a W HWHTEPIpeTaluu
uHPOPMAITUH, OTIPEICTICHHSI TOCTOBEPHOCTH TOJIYYSCHHOTO Pe3yJIbTaTa;

®  CO3/laHM€  YyCJIOBUM  JUIsl  Pa3BUTUS  YMEHHM  MPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKOMU JIESITEIbHOCTH.

Ocobennocms  opMuposaHus COBOKYNHOCMU 3a0ad U3y4yeHus Qu3uKu
0L cucmemvl  CpeOHe20  NPohecCUOHANbHO20 — 00pA308aAHUSL  3AKTIOYAEMCS
8 HeoOX0OUMOCMU peanu3ayuu npopeccuoHaIbHOU HANPABGIEeHHOCMU pPeulaemblX
3a0au, yuéma ocobennocmetl cqhepvi OessmenbHoCcmu OYOYuWUx Cneyuaiucmos.

IIpocpamma no ¢usuke npedocmasgniem 603MONCHOCMb OJisl Pearu3ayuu
PABUYHBIX MEMOOUYECKUX NOOX0008 K Op2anu3ayuu 00yueHus uszuke npu yciosuu
coxpaneHus 0063amenbHOL YaCmu CO0EPHCaAHUs KYpCa.

IIpenooasamenv 6npage camocmosmenvHo GvblOUPaAmMv GOPMY U3VHEHUS
mamepuana: JneKkyus, OeMOHCMpayus 3KCHNepUMeHma, npakmudeckas paboma,
APAKMUKYM RO peuenuio 3a0a4 U np., @ maxdice no c60emy yCMompeHuro nposooum
0eMOHCMPAYUOHHbIE U  1aOOpamopHvie pabomvl ¢ YU4EMoM UMeue2ocs
obopyoosanusi  (onpedensimo  NPOOOINCUMENLHOCb — 1AOOPAMOPHO20 UL
APAKMUYECKO20 3aHAMUs, OONOJHAMb €20 OpyeuMu euoamu pabom: usydeHue
meopemuyecKo2o0 Mamepuaid, peueHue 3a0ad, paboma ¢ mexHu4ecKUM meKcmoM,
mecmuposanue u np.)

IIpenooasamensy camocmosmenvHo onpeoeisiem NOCIe008AMENLHOCHb
UzyyeHus u 06vem 4acos, omeooUMbl HA U3ydeHue OMOeNbHbIX meM, 8bloupaem
MeMamuxy npoghecCUOHANIbHO OPUESHMUPOBAHHO20 COOEPIHCAHUS OUCYUNTIUHBL 8
3asucumocmu om cneyugpuku 0yoywjei npopheccuoHaIbHOU  OessmenbHOCmU

00YyUAOWUXCHL.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001Ie00pa3oBaTeILHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oo6mme komnetenuu (panee — OK) u npodeccrnonaabHbie KOMIETEHITUH (J1asiee —
[IK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMHM, METANpEAMETHBIMU U
IpeIMETHBIMUA pe3ylibTaTaMu o0ydeHus Oa3zoBoro ypoBHs (mamee — IIPO)

®I'OC COO npexacraBieHbl B Ta0IULIE:



Kox ¥ HauMeHOBaHHe
bopmupyembIx
KOMIIeTeHII NI

HHaHpreMble PE3YJbTATHI 0OCBOCHUS NMPOTrPaMMbI IO JTUCIHUILJIMHE

Oo6mmue!

JMCHUIIHHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JESATeTbHOCTH
PUMEHUTEIHHO

K Pa3InIHBIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yJbTAThl JOJDKHBI OTPaKaThb B 4YacTH
TPYZIOBOI'O BOCIIUTAHMUS:
- TOTOBHOCTb K TpPYZAY, OCO3HAHHME LICHHOCTH MacTEpPCTBa,

TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH JI€ATEIIBHOCTH TEXHOJIOTUIECKOH 1
COLMATTLHOU HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATh U CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- HUHTEpeC K pasiMuHbIM cdepaM MpoecCHOHANBHOI
JeATEIIbHOCTH,

- TOTOBHOCTH U CIIOCOOHOCTH K OOpa3oBaHHIO U
camM000pa30BaHMIO HA POTSHKEHUH BCEH JKU3HU.
MeramnpeMeTHbIe Pe3yabTaThl JOJKHBI OTPAXKATH:

OBnanenue YHUBEpPCAIbLHBIMU y4eOHBIMU
MO3HABATEILHBIMU AEHCTBUIMH:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSITENILHO  (OPMYIUPOBATh U  AKTyaJIU3UpPOBATh

npoOyeMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABINBATh
CYLIECTBEHHBIN IMPHU3HAK WJIM OCHOBAaHUS Ui CpPaBHEHUS,
KJacCUpUKauuu ¢ 00OOLIEHUs;  ONpeAensTh  LeIu
NeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEpPUH UX
JOCTHUIKCHUS; BBIABIIATH 3aKOHOMCPHOCTU U IIPOTUBOPCUUSA B
paccMaTpUBaeMbIX SBICHHMSX; BHOCUTh KOPPEKTHUBBI B
JACATCIIbHOCTD, OIICHHUBATh COOTBETCTBUEC PE3YJIbTATOB
LEeNsIM, OIICHMBATh PUCKU TOCIEACTBUN JIEATEIbHOCTH;
pa3BHUBaTH Kp€aTHuBHOC MBIIIJICHHUE npu pEeIICHUN
KU3HEHHBIX Mpo0IeM;

I[TIP6 1. CdopMHpOBaHHOCTh TMPEACTABICHUN O POJHU
U MecTe (DU3MKH U aCTPOHOMHUH B COBPEMEHHOM HAyYHOUH
KapTUHE MHpa, O cucTemooOpasyromiei poiu (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAAE POCCHUICKUX
U 3apyOeXHbBIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;
MOHUMaHHUe GU3UYECKON CYITHOCTU HAOII0JaeMbIX SBICHUN
MHUKpPOMHpA, MaKpoOMHpa M MeramMumpa; MOHUMaHHUE pPOJIHU
aCTPOHOMHUHU B MPAKTUYECKOW JEATEIbHOCTU YEIOBEKa U
JabHEHIIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJIN (GPU3HUKH
B (opmupoBanuum  Kpyrozopa Hu  (YHKIHOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUs] IPAaKTUYECKUX 33]1a4;
I[IP6 2. CdopMupOBaHHOCT, YMEHUH pacrno3HaBaTh
¢buznueckue sipneHus (Ipo1ecchl) U OObICHITh UX Ha OCHOBE
M3Y4YECHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHOE JBUKEHHME, CBOOOJHOE TMaJeHue Tell,
JIBUKEHHE 110 OKPY’KHOCTH, HHEPLIMS, B3AaUMOJICHCTBUE TEII,
Kose0aTebHOe BUKEHHE, PE30HAHC, BOJIHOBOE JIBUJKEHUE;
g dy3ust, OpOyHOBCKOE ABMKEHHUE, CTPOCHHE KHUIKOCTEH U
TBEpPABIX TeJl, W3MEHEHHE oObeMa Tell NpPHU HarpeBaHuU
(oxnmax7eHun),  TEIJIOBOE  paBHOBECHE,  HCIIApEeHMUE,
KOHJCHCAllUs, T[UIaBJI€HHe, KpHUCTAJUIM3alMs, KUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, CBSA3b CPEAHEN KMHETUYECKOW SHEPTUU
TEIUIOBOTO  JBMKEHHS  MOJIEKyJl C  aOCONIOTHOU
TEMIIEPATypOH, NOBBILIEHWE JaBJIEHUS Tra3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCY/I€, CBSI3b MEX 1y ITapamMeTpamMu
COCTOSIHMSI Ta3a B M300pOLEccax; DJJIEKTpU3alus  Tell,

1 O6ume pesynabTaThl c(OPMYIMPOBAHBI B COOTBETCTBMU C JMYHOCTHBIMM W METAIPEAMETHBIMU
0011eo0pa3oBaTe/ibHAs TUCIUILIHHA.

pesynsratamu ®I'OC COO, B QopMHUpOBaHMH KOTOPHIX Yy4YacTBYET

2 JlucynIMHAPHBIE Pe3yIbTaThl chOPMYTUPOBAHBI U IIPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHHUAME K NPEAMETHBIM pe3ynsTaTaM 6a3zoBoro yposas (ITP6) ®I'OC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BIIQJICTh HABBIKAMU Y4YEOHO-HCCIICIOBATEIBCKOH U
MPOSKTHON  JIeATENBHOCTH,  HAaBBIKAMU  Pa3pelICHUS
npo0Jem;

- BBIBJIATH ~ NPUYUHHO-CIEACTBEHHBIE  CBSI3U W

aKTyaJIM3UPOBaTh 33J1a4y, BBIIBUTATh THIIOTE3Y €€ PEIICHUS,
HaXOIUTb apFYMeHTBI JJIA JOKa3aTCJIbCTBA CBOUX
YTBEPIKJACHHM, 33]1aBaTh MapaMeTPhl M KPUTEPHH PEIICHHUS,
- aHaJII/IBI/IpOBaTI) HOJIy‘-IeHHI)IC B XOI€ peIHCHI/Iﬂ 3a1a4u
pe3ybTaThl, KPUTUYCCKH OILICHUBATh WX JOCTOBEPHOCTD,
HpOFHO?;I/IpOBaTI) N3MCHCHHC B HOBBIX YCHOBI/ISIX;

- yYMeThb TIEPEHOCUTh 3HAHUS B TIO3HABATCILHYK U
HpaKTquCKYIO HaCTHU XKU3HCACATCIIbHOCTH,

- YMETh HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX MPEIAMETHBIX
o0OJacrei;

- BBIIBHraTh HOBBIC HJCH, MpeJiaraTh OPUTHHAIbHBIC
MOJIXOJIBI I PELICHNS;

- IMPOABJIATH CIIOCOOHOCTh WX HCIIOJB30BaHHUSI B
MMO3HaBaTeIbHOM U COI_II/IaJIBHOP’I IPAKTHKE,

-IIPOSABIIATH CITOCOOHOCTH u TOTOBHOCTbH K
CaMOCTOATCIIBHOMY IIOUCKY METOJ0B peHiCHUA

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX METOIOB
MO3HAHUS;

- craBUTh W (GOPMYITUPOBATH COOCTBEHHBIE 3a/Jaud B
00pa30BaTeNbHON NEATEIBHOCTH U )KU3HEHHBIX CUTYAIIUAX;
BBISIBIIATH ~ NMPUYUHHO-CIIEACTBEHHBIE  CBS3M W JUIS
JI0OKa3aTelIbCcTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh MapamMeTpbl
W KPUTEPUU PEIIEHUS aKTyaTu3UpOBaTh 3a/1a49y, BBIJBUTATh
TUIIOTE3Yy €€ pelIeHus, HAXOUTh aPTYMEHTHI;

- aHaJU3HWPOBATH TOJYYCHHBIE B XOJI€ PEIICHHS 3aa4d
pe3yabTaThl, KPUTHUUECKH OLIEHUBATh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUAX; JaBaTh
OIICHKY HOBBIM CHTYallUsiM, OIICHMBATh MPUOOPETEHHBII
OTIBIT;

B3aMMOJICHICTBHE 3apsiiOB, HAarpeBaHHe IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE MAarHHUTOB, JJIEKTPOMArHUTHAsS
WHAYKIUS, ICWCTBUE MAarHUTHOTO TOJS HA TPOBOJHHUK C
TOKOM W  JBWKYIIUHCS  3apsl, OSJICKTPOMAarHUTHBIC
KoJIeOaHUsT M BOJIHBI, NPSMOJMHEHHOE paclpoCTpaHEHHE
CBETa, OTPAXCHHE, TPEIOMIICHHE, HWHTEePPEPEHIIHS,
Iudpakuus W TMONSpHU3alUs CBETa, JUCIEPCHs CBETa;
dotoanekrpuuecknii  dpdexT, CcBETOBOE  JaBJIICHHE,
BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa aroma BOIOPOAA,
€CTECTBCHHASI U HCKYCCTBCHHAsS PaMOAKTUBHOCTH;

[1P6 3. BiageHune OCHOBOMOJAralOMIMMHU (UINIECKUMHU

MOHATUAMHU u BEJINYMHAMM, XapaKkTepU3yOILUMHU
¢duzndecKkue mpolecchl (CBA3aHHBIMH C MEXaHUYECKUM
JBIJKCHHEM, B3aWMOJCHCTBUEM Te€J, MEXaHUYECKUMU
KOJeOaHUsIMU W BOJIHAMH;  aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BEILIECTBA, TEIUIOBBIMU IIPOLECCAMMU;

QJICKTPUYCCKUM U MArHuTHBIM IIOJSAMHU, ODJIICKTPUYCCKUM
TOKOM, OJICKTPOMAarHuTHBIMHA KOJ'IC6aHI/I${MI/I 1 BOJIHAMH,
ONTUYECKUMHU  SIBIICHUSAMH, KBAHTOBBIMH  SIBJICHHUSMHU,
CTPOCHHMEM aTOMa M aTOMHOTO Sipa, PaJIUOAKTHBHOCTHIO);
BJIJICHUE  OCHOBOIIOJIATAlOIIMMU  aCTPOHOMHUYECKUMU
MOHATHUAMHU, IMO3BOJAIOIIMMU XAPAKTCPU30BATH IMPOLICCCHI,
MPOUCXOSIIME HaA 3BE3/1aX, B 3BE3JHBIX CHCTEMAX, B
MEXTaJIaKTUUECKOMI cpeac; JIBUIKCHHUC HG6€CHBIX TECJI,
ABOJIIOLIMIO 3B€3]1 U BeeneHHoi;

I[IP6 4. Bnagenue 3aKOHOMEPHOCTSIMM,  3aKOHAMH
u TeopusMmH (3akoH BcemupHoro TtsaroteHus, I, I u III
3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON
SHEPTUM, 3aKOH COXPAHEHUs  HMILYJbCa, IPUHIUI
CYNEPIIO3ULUN CuII, IIPUHLAIT PaBHOIIPAaBHOCTH
MHEPLUAIbHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHMs BELIECTBA, TIa30BbIE
3aKOHBI, IEPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHUS
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- pa3palaThiBaTh IUJIaH PEIICHHS MTPOOJEMBbI C YYETOM
aHaJIM3a MMEIOIIUXCS MaTepUalbHBIX M HEMaTepHUaIbHBIX
pecypcoB; CTaBUTh MPOOJEMBI M 3aJaud, JOIYCKAIOIINe
albTepHATUBHBIC PELICHUS

ANIEKTPUYECKOTO 3apsija, 3akoH Kynona, 3akoH Oma yis
y4dacTKa I1end, 3akoH OMa JIJ1s IOJTHOH AIIEKTPUYECKOH 1STH,

3akoH [Ixoynsa - JleHma, 3akOH AJIEKTPOMAarHUTHOHN
UHAYKIUM,  3aKOH  COXpPaHEHUs  DHEPruM,  3aKOH
IPSIMOJMHENMHOIO  pacHpOCTpPaHEHUsS  CBETa,  3aKOH
OTpaKE€HMsI CBETa, 3aKOH IPEJIOMIIEHUS CBETa; 3aKOH

COXPAaHEHHUs SHEPIuH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXPaHEHMsI IEKTPUUYECKOrO 3apsifia, 3aKOH COXPaHEHUs
MaccoBOI'0 YHCJIa, MOCTy1aThl bopa, 3aKoH pagnoakTUBHOTO
pacriaza); YBEpEHHOE  HCIOJb30BAHUME  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHamu3e (PU3MUECKUX SBICHUH U
IPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMH HAy4HOT'O
MO3HAHUS, UCTIOJIb3YEMbIMH B (PU3HKE: IPOBOJUTH NPSIMbIE U
KOCBEHHBIC H3MEpeHUs! (PU3MUECKUX BEJIWYHH, BBIOMpAs
ONTUMAJIbHBIA CIOCO0 MU3MEpPEHHs U UCHOJIb3ys U3BECTHBIE
METO/Bl OLIEHKM TOTPEIIHOCTEH W3MEpPEHUH, NPOBOAUTH
UCCIIEIOBAaHUE  3aBUCUMOCTEN  (U3MUECKUX  BEJIWYUH
C HCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, OOBICHAThH
MOJIy4YE€HHBIE Pe3yibTaThbl, UCIOIb3Ys (PU3NUYECKUE TEOpUH,
3aKOHBI U MOHATHUSA, U JeTaTh BBIBOJIBI, COOMIOATh MpaBuiia
0e30MacHOro TpyJa
OpU TPOBEJEHUM HCCIEIOBAaHUH B paMKax y4eOHOro
AKCIIEPUMEHTA U Y4eOHO-HCCIIEI0BATENbCKOMN 1€ATEIbHOCTH
C UCTOJIb30BAHUEM LIU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000py10BaHMUS; c(hOpMHPOBAHHOCTH
MPECTaBICHUI

0 METO/Iax MOJYYEHHS HAyYHBIX aCTPOHOMHYECKHUX 3HAHUM;
ITP6 7. CchopMupOBaHHOCTb YMEHMs pellaTh pacueTHHIE
3a/1auu ¢ SIBHO 33JJaHHON (DU3UYECKON MOECIBIO, UCTIOJIB3YSI
buznueckue 3aKOHBI
Y MIPUHIUIIBI;, HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4K BHIOUpATh
¢bu3nUecKy0 MOJENb, BBIIACIATh (PU3MUYECKHE BEIUYMHBI U
(GbopMyJbl, HEOOXOIWUMBIE MJIi €€ PEIICHHS, MPOBOIUTH
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pacyCThbl U OLUCHUBATH PCAJIBHOCTDL MOJTYYCHHOI'O0 3HAYCHUA
(bPISH‘ICCKOfI BCIMYHMHBI;, PCIIaThb KAa4YCCTBCHHBLIC 3alaa4H,

BBICTpaWBasi JIOTMYECKH HEMPOTUBOPEUUBYIO  ILIETIOUYKY
paccyXJeHUi ¢ OmOpod Ha U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3HUECKUE SIBJICHHUSI

OK 02. Ucnons3oBath | JINUHOCTHBIE pE3yJbTAaThl JOJKHBI OTpaxkaTh B 4acTu | [IP6 5. VYMeHue yuuTHIBaTH TpAHMIBI TPUMEHEHUS

COBpPEMEHHBIE CPEACTBA
MIOMCKa, aHAJIH3a

Y MHTEPIIPETALUU
nHpopmanuu

1 nH(pOpMaIMOHHBIE
TEXHOJIOTUU

IUTSL BBITIOJTHEHHMS 33124
npodeccHoHaIbHON
JeSATeIbHOCTH

LIEHHOCTY Hay4YHOTI'O ITO3HAHHUS:

- cOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOMN
MPaKTUKH,  OCHOBAHHOI'O  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOLLIETO ~ OCO3HAaHMIO  CBOEro  Mecra B
MOJIMKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U UNTATENIbCKON KYJIBTYPbI
KaK Cpe/ICTBa B3aUMOJICUCTBUS MEKIY JIFOJAbMU U MMO3HAHUS
MHpa;

MeranpenmerHsie  pe3yiabTaThl  JOJDKHBI  OTpaXKarh:
OBnanenue YHUBEpPCAIbLHBIMU y4eOHBIMU
MIO3HABATEJbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BIQJeTh HABBIKAMU IMOJy4YyeHHs MHopManuu U3

MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIIEHO OCYIIIECTBIISITh
NOUCK, aHalM3, CHUCTEeMAaTU3alUI0 M HHTEPIPETALUI0
MH(POPMALIUN Pa3IMYHBIX BUJOB U ()OPM IMPEICTABIICHHS,

- CO3/1aBaThb TEKCThl B pa3IM4YHBIX (opMaTax C Y4ETOM
Ha3zHaueHHUS WHPOPMAIMU ¥ LEIEeBOH ayTUTOPHH, BHIOHpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHHS U BU3YaTTU3alNH;

- WCIOJIb30BaTh  CpeAcTBa  HMH()OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHii B peleHnu
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPTaHU3aIlMOHHBIX
3a1a4 ¢ coO0ZCHNEM TpeOOBaHUI APrOHOMUKHU, TEXHUKU
0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHusI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

- BIaAeTh HABBIKAMH PACMNO3HABaHMWSA M  3aIIUTHI
uHopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

W3YYCHHBIX (U3NYECKUX MOJIENICH: MaTepuaibHas TOYKa,
WHepLMalbHAsg CHUCTEMa OTCYETa, WJICAJIbHBIM ra3; MOJEIU
CTPOEHHUS Ta30B, JKUJIKOCTEH W TBEPABIX Te€J, TOYCUYHBIN
ANEKTPUYECKUN 3apsl, AaepHas MOJAENb aTOMa, HyKJIOHHAs
MOJCTb aTOMHOTO sanpa
P pelIeHuH (PU3NYECKUX 3a]1a4;

I[TP6 9. CdopMUPOBAaHHOCTH COOCTBEHHOH ITO3UIUU 10
OTHOUICHHIO K (hu3nueckoil nHdopmanuu, moiydyaemMon u3
pa3HbIX HUCTOYHUKOB, YMEHHWH WCIIONB30BaTh HHU(PPOBBIC

TEXHOJIOTUHU I IIOKCKa, CTPYKTYpPUPOBAHH,
MHTEpPIpETallMl U MpeACTaBiIeHHUs] Y4eOHON M Hay4dHO-
HOIYJISIPHOM uHpOpMaLNH; pa3BUTHE YMEHUU

KPUTHYECKOI0 aHAJIN3a MoTy4aeMoi HHpopMauu




OK 03. IlnanupoBars
U pealin30BbIBAThH
cOOCTBEHHOE
npodeCCUuOHATBLHOE

Y JINYHOCTHOE
pasBuUTHE,
IPEINPUHIMATEIbCKY
10 JICSATEIBHOCTD

B nipoeccnoHabHOM
cdepe, UCIIOIH30BATH
3HaHUA 110 IPaBOBOM
1 (UHAHCOBOU
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HEHHBIX CUTYaIUSIX

.HI/ILIHOCTHBIC peSyJILTaTBI JOJIDKHBI OTpa)KaTB B YacCcTu
AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

- CHOCOOHOCTh OLEHHMBATh CHTyallMI0 W TNPUHUMATh
OCO3HAHHBIC PCHICHHUA, OPHUCHTUPYACH Ha MOPAJIBHO-
HpaBCTBeHHBIe HOpMBI
" IEHHOCTH,

-OCO3HAHUC JIMYHOI'0 BKJIaA B IIOCTPOCHUC YCTOﬁqHBOFO
Oynymero;

MeranpeameTHble  pe3yJbTaThl  JOJDKHBI  OTpaXkaTh:
OsBnageHue YHUBEPCAIbHBIMU peryasiTUBHBIMU
JEUCTBUSIMU:

a) cCaMOOpTaHMU3aIINS:

- CaMOCTOSITEJIBHO  OCYLIECTBIIITh  MO3HABATEIBHYIO
JeATEeIbHOCTh,  BBIBIATH  NPOOJIEMBI, CTaBUTh U

dbopMyIpoBaTh COOCTBEHHBIC 33Jaud B 00pa3oBaTeIbHOMN
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIbHO COCTaBIIATh IUIaH PEIICHUs MPOOJIEMBI C
y4ETOM UMEIOLIUXCS pecypcos, CcOOCTBEHHBIX
BO3MOXHOCTEU

Y IIPEANIOYTEHU N

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

Croco0CTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO IMIUPOKOM
SPYIUMIMH B pa3HbIX O00JacTAX 3HAHUM, IOCTOSHHO
MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb;
0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh NMpUEMBbl peIeKCUu JUIsl OLIEHKH CUTYalluH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETb OLIEHHWBAaTh PUCKU U CBOEBPEMEHHO INPUHUMATD
peleHus

110 UX CHWYKEHUIO

I[TP6 9. CdopMUPOBaHHOCTh COOCTBEHHOH IO3UIUU 10
OTHOIICHHUIO K (U3UYECKON MHPOPMALIUHU, TOTYyIaeMOi M3
pasHBIX HCTOYHHMKOB, YMEHHUH HCIIOJIB30BaTh LU(PPOBBIC

TEXHOJIOTHH JUTSL MIOUCKA, CTPYKTYpPUPOBaHMUS,
UHTEpPHpETallud M TPEICTaBICHUs Y4eOHOH M Hay4yHO-
MONYJIAPHOM uH(popMaIuu; pa3BUTHE YMEHUU

KPUTUYECKOTO aHaJIH3a MoJydyaeMoi nH(opMaruu

OK 04. DddexTuBHO
B3alMO/IEIICTBOBATH
1 paboraTthb

JImgyHOCTHBIE pPE3YIbTAaTBl AOJDKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOTI'O ITO3HAHUA:

I[IP6 10. OBnaneHue yMeHUsSIMH paboTaTh B TpyIIe
C  BBIIOJHEHHUEM  DPA3JIMYHBIX  COLMAIBHBIX  pOJIEH,
IUTAHUPOBaTh paboTy IPyIIbI, PAallMOHAIBHO PACHPEEATh
JIeSITENIbHOCTh B HECTAaHAAPTHBIX CHUTYalMsIX, aJeKBaTHO
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B KOJJIEKTHUBE U
KOMaH/JIe

-OBJIQJICBAHME  HABBIKAMU  y4eOHO-HCCIIe0BATEIILCKOM,
MPOEKTHOMN

1 COIMAJIbHOMN IeATCIbHOCTH;

MertanpeameTHble  pe3ysibTaThl  JODKHBI  OTPa)aTh:
Osnajenue YHUBEpCAJIbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON

Y MHIUBUTyJIbHOU PabOTHI;

- BBIOMpaTh TEMATUKy M METOJIbI COBMECTHBIX JECUCTBUI C
Y4ETOM OOILMX UHTEPECOB U BO3MOKHOCTEN KAXKIOI0 WieHa
KOJIJIEKTHBA;

-  NOpUHUMATh  I€JIM  COBMECTHOW  JI€ATEIHHOCTH,
OpraHU30BBIBATH

U KOOPJAMHHMPOBATH JIEUCTBHS TI0 €€ JOCTHIKEHHUIO:
COCTaBIIATH IJIaH JCUCTBUMN, paclpenesiTh POJIU C yU4eTOM
MHEHHUM YYaCTHHKOB, OOCYX/IaTh PE3yJbTaThl COBMECTHOM
paboThI;

-OLICHUBAaTh Ka4€CTBO CBOETO BKJIA/Ja M KaXJIOTO YYaCTHUKA
KOMaHAbl B 0OWUH pe3yabTaT Mo pa3pabOTaHHBIM
KpUTEPUSIM;

-TipeJjIaratb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TTO3HUIIMH
HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH,
KOOPJIMHUPOBATH

U BBITIOTHSTH Pab0Ty B YCIOBUSAX PEATLHOTO, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

-OCYIIECTBIISITh TO3UTHUBHOE CTPATErMYECKOe MOBEACHUE
B Pa3IMYHBIX CHUTYyallUsX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OBnanenue YHUBEpCATbHBIMHU PETYISATUBHBIMU
JEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHUBBI W APTYMEHTBHI JAPYTHX JIIOJEH HpHU
aHaJIM3€ PE3YJIbTATOB IEATEIbHOCTH

OIICHUBATh BKJIAJl KaXJOr0 W3 YYAaCTHUKOB TPYIIIbI
pelleHre paccMaTpUuBaeMoi IpooOIeMbl

B
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OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO

Ha TOCyAapCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ y4eToMm
oco0eHHOCTEH
COLIMAILHOTO

1 KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpa)kaTb B YacTH
3CTETUYECKOTIO BOCIIUTAHUS:

- ACTETHUYECKOE OTHOILICHUE K MUPY, BKJIIOYAs 3CTETHKY
ObITa, HAYYHOTO U TEXHUYECKOIr0 TBOPUECTBA, CIIOPTa, TPYIa
1 OOIIECTBEHHBIX OTHOIICHHUIH;

B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIIATH:
-[IEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACIEIHUI0, NaMATHHUKAM,
TpaguuusM HapoaoB Poccum, noctwxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U TPYJIE;

MeranpeaMeTHble  pe3yibTaThl  JOJDKHBI  OTPAXKATh:
OsnazgeHue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
JNIEUCTBUSIMU:
a) o0meHue:

- OCYHICCTBJIATE KOMMYHHKAIUA BO BCCX C(bean KHN3HH,
- Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPCHUSA
C MCITOJIB30BAHUECM SA3BIKOBBIX CPCACTB

I[IP6 1. CdopMHupOBaHHOCTh TPEACTABICHUN O pOJU
U MecTe (PU3MKM U aCTPOHOMHUHM B COBPEMEHHOM Hay4dHOH
KapTUHE MHpa, O CHCTeMooOpasyromed posin (u3uku B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAJAE POCCUMCKUX
U 3apyOeXHbIX YYEHbIX-(QU3UKOB B pPa3BUTHE HAYKHU;
NOHUMaHKEe (PU3NIECKOM CYITHOCTH HAOII01aeMBbIX SBICHUN
MHUKPOMMpPA, MAaKpOMHpPa M MeEramMMpa; IOHUMaHUE pPOJIHU
aCTPOHOMHUHU B IPAKTHUYECKON MAESITEIBbHOCTH YEIOBEKAa U
JalibHeHIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3HUKU
B (GopMHpOBaHMH  Kpyrozopa ©  (yHKIMOHAIHHON
IPaMOTHOCTH 4Y€JI0BEKa JIJIsl PELICHMsI IPAaKTUYECKUX 3a1a4

OK 07. CopetictBoBath | JInuHOCTHBIE pe3yibTaThl AOJKHBI oTpaxarb B dactu | [IP6 8.  CdopmupoBaHHOCTE  yMEHHMs  IPUMEHSTbH
COXPaHEHUIO HKOJIOTUYECKOTO BOCIIUTAHHUS: MIOJTy4YE€HHbIE 3HAHUS JJ1s1 OOBSCHEHUS YCIOBUI MPOTEKaHUS
OKPY’KaIOIleH Cpenbl, - C()OPMHPOBAHHOCTb  HKOJOTHYECKOM  KyJIbTYpHI, | prusnueckux SBJICHUI B IpUpoe
pecypcocOepexeHmto, ITIOHUMAaHUe BIIUSTHUSA COLIMAIbHO-DKOHOMUYECKHX | U TUISI HPUHSTHS MPaKTUYECKUX pelieHui
IIPUMEHSTh 3HAHUS IPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COLMAIIBHON CPefibl, | B TMOBCEHEBHOW >KM3HM Al oOecredyeHus: 0e301MacHOCTH
00 U3MEHEHUU OCO3HAaHHWE TIJO0AJIBHOTO  XapakTepa HKOJOTMUYECKUX | P OOpallleHUH ¢ OBITOBBIMU NMPUOOpPAMH M TEXHUYECKUMU
KJIMMAaTa, IPUHIUIIBI npobiewm; YCTPOUCTBAMHM, COXPAHEHUS 3/I0POBbSI M COOJIIOJICHUS HOPM
OepexKIIMBOTO - IUJIJAHUPOBAaHWE M  OCYIIECTBJICHHE JEHWCTBHM B | DKOJOTMYECKOIO TIOBEACHUS B OKpYXKAOLIEH cpene;
IIPOU3BOCTBA, OKpY’Kalollel cpesie Ha OCHOBE 3HAHUS 1iefieil yCTOWYMBOro | IOHUMaHUe HEOOXOJUMOCTH NPUMEHEHHUs JIOCTHIKEHUH
¢ exTuBHO Pa3BUTHS YEIIOBEUECTBA; ((N7Z1N’ u TEXHOJIOTHI
J€MCTBOBATh AKTUBHOE HENPHUATHE JCMCTBHM, NPUHOCAIIMX Bpen | A PAllMOHAIBHOIO IPUPOIONOIb30BAHUS

B UpE3BBIYANHBIX OKpYXarolleu cpene

CUTYaLUAX

K 1.1. JInaHOCTHBIE pE3yJbTaThl JNOJKHBI oTpaxkaTh B uactu | [IP6 1. CdopMupoBaHHOCTh MpeACTaBIEHUN O poOJU
ITonroraBnuBars K TPYZAOBOI'O BOCIIUTAHHUSL: U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOH
pabote - TOTOBHOCTb K TpYJZy, OCO3HAHHE LIEHHOCTH MACTEpCTBA, | KAPTUHE MHUpa, O CHUCTeMooOpasymooueil ponu (U3UKU B
TEXHOJIOTHYECKOE Tpyaomooue; pa3BUTHHU €CTECTBEHHBIX HaykK, TEXHUKHU
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obopyoBaHue,
HHCTPYMEHTHI,
OCHACTKY

- TOTOBHOCTb K aKTHUBHOM JIEITEIbHOCTU TEXHOJIOTHYECKOU U
COIMAJILHOM HAIpPaBJICHHOCTH, CITOCOOHOCTH
WHUIIUHPOBATH, TJTAHUPOBATH u CaMOCTOSTEIILHO
BBITIOJTHATH TAKYIO JICATEIBHOCTD;

- UWHTEepeC K pasnudHbiM chepam TpodhecCHOHATBLHOMI
JIEATENHHOCTH,

- TOTOBHOCTh H CIHOCOOHOCTH K 0Opa3oBaHUIO W
€aM000pa30BaHHUIO HA MPOTSKCHUH BCEH KHU3HU.
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnazgeHue YHUBEPCATbHBIMU Y4COHBIMU
[M03HABATEJIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTHYECCKHUE JICHCTBU:

CaMOCTOSITENILHO ~ ()OPMYJIUPOBATh W AKTyaIHM3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTaHABIUBAThH
CYIIECTBECHHBIA TPU3HAK WM OCHOBAHUS IS CPaBHEHUS,
knaccupukanuu U 00OOIICHUS;  ONpPENesATh  LEIH
JESTCIIbHOCTH, 3a/1aBaTh IapaMeTpbl W KPHUTEPHUH WX
JOCTHIKEHHUS; BBISBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpUBAaEMBIX SIBICHHUSX, BHOCHUTh KOPPEKTUBHI B
JeSITCIIbHOCTh, OIICHWBAaTh COOTBETCTBHE PE3YJIbTATOB
[EeNsIM, OIICHHBATh PHUCKU TOCIEACTBUI N1€ATEIbHOCTH;
pa3BHBaTh KPEATHBHOE  MBINUICHUE TIPH  PEIICHUU
YKU3HEHHBIX TTPOo0OIIeM;

0) 0a30BbBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJaJeTh HaBBIKAMU Y4YeOHO-HCCIEIOBATENbCKOW U

HpO@KTHOﬁ JACATCIIbHOCTH, HaBBIKaMH paspCICHuA
npobiewm;
- BBISIBJIATDH MMPUYIUHHO-CJICACTBCHHBIC CBsA3U u

aKTyaJM3UpOBAaTh 33/1a4y, BEIIBUTATh TUIIOTE3Y €€ PELICHHUS,
HAaXOAWTh  apryMEHThl JUIsl  JIOKa3aTelbCTBAa  CBOUX
YTBEPKJICHHI, 3371aBaTh MapaMeTpbl U KPUTEPUH PEILICHMUS;
- AQHAIN3MPOBATh TOITYYEHHbIE B XOJ€ pEIICHUs 3aJauu
pe3yJIbTaThl, KPUTHUYECKHU OLICHMBATh WX JIOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

U COBPEMEHHBIX TEXHOJOIMHA, O BKIAAE POCCHICKHUX
U 3apyOeXHbIX YYEHbIX-(QU3UKOB B pPa3BUTHE HAYKH;
NOHUMaHKe (PU3NIECKOH CYIITHOCTH HAOII0IaEMbIX SBJICHUI
MHUKpPOMHpaA, MakpoMUpa M MeramMpa; HNOHHUMaHHE PpOJIU
aCTPOHOMHHU B TPAKTHUYECKOW JESITEIHHOCTH YEIOBEKa M
JaJIbHeHIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3UKU
B (GopMHpOBaHMH  Kpyrozopa #  (yHKIIMOHAIHHON
IpaMOTHOCTH YeJIOBeKa JUIsl peLeHHs IPAKTUYECKUX 3a/1a4;
I[IP6 2. CdopMHUPOBAaHHOCTL YMEHHH  pacro3HaBaTh
(bu3uvecKue sBIeHHS (TIPOIECChl) M OOBCHITH UX HA OCHOBE
W3YyYEHHBIX 3aKOHOB: PAaBHOMEPHOE M pPaBHOYCKOPEHHOE
OpSMOJIMHEHOe JIBUXKEHHE, CBOOOJHOE TaJeHHe Tell,
JBIKEHUE TI0 OKPY)KHOCTH, UHEPIIHSI, B3aMMO/ICHCTBHE TeI,
KosiebaTenbHOE ABH)KEHHE, PE30HAHC, BOJHOBOE JIBUKCHUE;
1 dy3ust, O)pOYHOBCKOE ABMKEHHUE, CTPOCHHE KUIKOCTEH U
TBEPJBIX TeJl, U3MEHEHHE Oo0beMa Tel IpPH HarpeBaHUu
(oxJlax/aeHuu), TEIJIOBOE  pPaBHOBECHE,  HCIapeHue,
KOHJICHCAIUS, IUIaBIICHHE, KPUCTAJUIM3ALUs, KHIICHHE,
BJIQKHOCTh BO3]lyXa, CBSA3b CPEeIHEH KMHETHUECKOW IHEPTUU
TEIUIOBOTO  JBIDKEHUS ~ MOJIGKYJ ¢ aOCONFOTHOU
TEMIIepaTypoil, TOBBILIEHWE MAABICHHUS Tra3za MpU €ro
HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b MEXK/TY ITapaMeTpaMu
COCTOSIHMSI Ta3a B H30Mpolleccax; >3JIEKTpU3alus Tel,
B3aMMOJICHICTBHE 3apsiiOB, HarpeBaHWe IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBME MAarHUTOB, AJIEKTPOMAarHUTHAs
WHIYKIUS, JCWCTBUE MarHUTHOTO TIOJS Ha TPOBOJHHUK C
TOKOM W  JBWXKYIIMHCS  3apsA], dSJICKTPOMAarHUTHBIC
KOJIeOaHUST M BOJIHBI, TPSIMOJUHEHHOE pPacIpoCTpaHEHHE
CBETa, OTpPaXKEHHEe, TpeloMIIeHHe, UHTeppepeHIHs,
TUQpaknus W TONSPHU3alUs CBETa, IUCIEPCHs CBETa;
dorosnexTpuueckuif  3PQexT,  CBETOBOE  JABJCHUE,
BO3HMKHOBEHHE JIMHEHUYATOTO CIIEKTpa aroma BOIOPOAA,
€CTECTBEHHAsl U HCKYCCTBEHHAs paJHOaKTUBHOCTD;

IIP6 3. Bramenue ocHoBomoyiaralomMu (GU3HYECKUMHU
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- yMeTh TIEPEHOCUTHh 3HAHHWS B TIO3HABATCIBHYIO H
MPAKTHUYECKYIO YaCTH KU3HEACITCIbHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJCH, TpEJiaraTh OPUTHHAILHBIC
MOJIXOJTbI U PEIICHUS;

- IPOABJIATH CIIOCOOHOCTh MX HCIIOJIb30BaHUS B
MMO3HABaTEIILHOM 1 COHH&HBHOﬁ ITIPAKTHUKE,

-IIPOSBIIATH CIIOCOOHOCTH u TOTOBHOCTbHb K
CaMOCTOATCIIBHOMY IIOUCKY MCTOO0OB PCUICHUA

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX METOIOB
MO3HAHMUS;

- CTaBUTh W (POPMYITHPOBATH COOCTBEHHBIC 33a4d B
00pa3oBaTeNbHON NEATEIBHOCTH U )KU3HEHHBIX CUTYaIIUAX;
BBISIBJIATh ~ NPUYMHHO-CIEACTBEHHBIE  CBSI3M WU JUIS
JI0Ka3aTeNbCTBA CBOMX YTBEPIKACHUH, 33/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS aKTyaJIu3upOBaTh 3a/1a4y, BBIJBUTATh
TUTIOTE3Y €€ pelIeHus, HaXOUTh apTyYMEHTHI;

- aHaJU3HPOBATH IMOJYYEHHBIE B XOJI€ PEIICHHS 3aJaud
pe3yabTaThl, KPUTHYECKH OIIEHHBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX YCIIOBHUAX; JaBaTh
OIICHKY HOBBIM CHUTYyallMsIM, OILICHMBATh MPUOOPETEHHBIN
OTIBIT;

- pa3palaThIBaTh IIJIaH PEIICHHS TPOOJEMBI C YYETOM
aHaJIM3a HMMEIOUIUXCS MaTepUANIbHBIX M HEMaTepHaIbHBIX
pPECYpCOB; CTaBUTh MpPOOJIEMbl M 3a/layd, JOIMYCKarollue
aJbTEPHATUBHBIE PELICHUS

IIOHATHUAMU n BCIIMYMHAMHU, XapaKTCPU3yromuMn
(bl/ISI/I‘ICCKI/Ie IIpoUeCChI (CBHS&HHBIMI/I C MCEXaHHYCCKHM
JABUXKXCHHUECM, B3aHMOHeﬁCTBHCM TCI, MCXaHHWYCCKUMH
KOJIEOAHHUSIMU n BOJIHaAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHA nmpoucccamu;,

ANEKTPUYECKUM M MATrHUTHBIM TOJISIMH, JJICKTPUUYECKHM
TOKOM, DJICKTPOMArHUTHBIMUA KOJICOAHUSIMU U BOJHAMU;
ONTUYECKUMH  SIBJIEHUSIMH;, KBAHTOBLIMU  SIBJICHHUSIMH,
CTPOCHHMEM aTOMa M aTOMHOTO Sipa, PaIUOAKTUBHOCTHIO);
BIIQJICHUE  OCHOBOIOJIATAIOIIMMH  aCTPOHOMHYECKHUMHU
MOHSTUSAMHM, TTO3BOJISIONIMMU XapaKTepU30BaTh IMPOIIECCHI,
MPOMCXOAAIINE Ha 3BE3/1aX, B 3BE3IHBIX CHCTEMax, B
MEXTaJIaKTUYECKON cpele; JABUKEHUE HEOECHBIX Tell,
9BOJIIOLIMIO 3Be3[ U BeenenHoii;

I[IP6 4. BnamgeHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
u TeopusMH (3akoH BcemupHoro Tsarotenus, I, I u III
3akOoHbl HBIOTOHA, 3aKOH COXpPaHEHHS MEXaHHYECKOU
DHEpPruY, 3aKOH COXPAaHEHUS  MMIIYJIbCa, [PUHLIUI
CyIEPIIO3UIUU CHII, MPUHIIAI PaBHONIPaBHOCTH
MHEPLHAIbHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BEIECTBA, Ta30BbIE
3aKOHBI, IEPBBIM 3aKOH TEPMOJIUHAMUKY; 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH Kymona, 3akoH Oma yist
y4acTKa LIenH, 3aKoH OMa 1l TOJIHOM 3JIEKTPUYECKO LeTu,

3akoH Jlxoynma - JleHma, 3akoH 3JIEKTPOMAarHUTHOM
WHIYKUWWA,  3aKOH  COXpaHEHUsi  DHEpPruu,  3aKOH
MPSMOJIMHEHHOTO ~ paclpoOCTpAaHEHUs]  CBETa, 3aKOH
OTPaKEHHUS CBETAa, 3aKOH MPEJIOMJICHUS CBETa; 3aKOH

COXPAaHCHUS SHEPTHUHU, 3aKOH COXpPAaHCHUA UMITYJIbCA, 3aKOH
COXpPAHEHHUs DJEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUS
MaccoBOI'0 4YHcIIa, MocTyaThl bopa, 3aKoH pagnoakTHBHOTO
pacnaza); yBEpPEHHOE  MCIOJIb30BAaHUE  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaln3e (PU3NYECKUX SIBICHUU U
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MIPOIIECCOB;
I[IP6 6. BiagmeHue OCHOBHBIMH METOJAMH HAY4YHOTO
MO3HAHUS, UCTIONB3YEMBIMU B (PU3HKE: TPOBOJAUTH MPSMBIC U
KOCBEHHBIE H3MEpEeHUs (PU3NYECKUX BEIUYMH, BbIOMpas
ONTUMAIBHBIM CIIOCOO U3MEPEHUsT U UCIIOJb3Ys U3BECTHHIE
METOJIbl OLIEHKH MOTPEIIHOCTeH W3MEpPEeHHH, MPOBOJIUTH
UCCIICIOBAHUE  3aBUCUMOCTEH  (DM3WYECKUX  BEIMYUH
C HCIOJIb30BAHHEM TMPSMBIX H3MEpEHUi, OOBSICHATH
MOJTyYEHHBIE PE3yJIbTAThI, UCIIONB3Ysl (PU3UUECKHE TECOPHUU,
3aKOHBI U MOHSTHS, U JAeNaTh BBIBOJIbI; COOMIOAATH IIPaBUiia
0e301acHOro Tpyaa
IpU TPOBEIECHUU HCCICAOBaHUNH B paMKax Yy4eOHOro
IKCIIEPUMEHTA M YI€OHO-HUCCIICIOBATEIILCKOM IEATETHHOCTH
C UCII0JIb30BaHUEM ITU(PPOBBIX U3MEPUTETHHBIX YCTPOUCTB U
1a60paTOPHOTO 000py10BaHMUS; c(hOpMHUPOBAHHOCTH
MpeCTaBICHUN

0 METOJIaX MOJYyUYEeHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
I1P6 7. ChopMHUpPOBAaHHOCTh yYMEHMsI pelIaTh pPacUETHbHIE
3aJlaud C SIBHO 33JJaHHOMN (DU3MUYECKOI MOJIENbIO0, UCTIOIB3YS
buznveckue 3aKOHBI
Y MIPUHITUIIBL;, HA OCHOBE aHalIM3a YCIOBHS 3a/1a4H BEIOUpATh
(UBUYECKYI0 MOJIENb, BBIIETATh (U3UYECKHUE BEITUUYMHBI U
dbopMyInbl, HEOOXOIWMBIE IS €€ pelIeHHs, MPOBOIUTH
pacyeTsl U OLIEHUBATh PEABHOCTH MOJYYEHHOTO 3HAYEHUS
(bu3MYECKOl BENUYMHBI; pellaTh KayeCTBEHHbBIC 3aJauH,
BBICTpaWBasi JIOTHYECKH HEMPOTUBOPEUUBYIO  IIETIOYKY
pacCykKJIeHU C Omopoll Ha HW3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hM3UYECKHUE SIBIICHUS
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2. CTpyKTYpa U coaep:kaHue 00111e00pa3oBaTeJbHOH JUCIANINHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HO padoThI

Bup yueoHoii padoTbl O0bem B Bru B

yacax dopme
MPAKT.
HIOJITOTOBKH

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIMHBI 144 26

OcHOBHOE conep:kanue’ 94 26

B T.4.

TEOPETHUYECCKUE 3aHITHS 68

nabopaTOpHbIE 3aHATHUS 26 26

IIpodeccuonanbHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 39

NPHUKJIATHOro Moay.as)*

IIpomesKyTOUHAsI aTTeCTANMS (DK3aMEH) 18

B pamkax oJ1HOM MM HECKOJIBKMX M3y4aeMbIX 00I11€00pa30BaTeNbHbIX JUCHMIUIUH C YUYETOM
nonyyaemoil npogeccun CIIO oOyuaromuMcsi caMoCTOATENbHO, Ol PYKOBOJICTBOM NpEnoaBaTes
(ThrOTOpA), BBHIMOJIHAETCS UHIUBUIYaIbHBINA MPOEKT MO BIOpaHHOM TeMe. HANBUAYyanbHbBIN IPOEKT
MOJKET OBITh MPEACTaBIEH B BUI€ Y4eOHOTO MCCIIE0OBAHMS UM YU€OHOTO MPOEKTa.

3 OCHOBHOE COJIEP)KAHME BKIIOUAET COJEPHKATENbHBIE JIMHUKA 110 y4eOHOMY TpeaMery «Dusuka» (6a30oBbIf YPOBEHS)
denepanbHOll 00pa3oBaTENLHON MPOrpaMMBI CpeTHEr0 00IIero 00pa3oBaHusl, yTBEPKICHHON NMpHUKa3oM MUHHCTEpCTBa
npocBemienust Poccuiickoit @eneparmn ot 18 mas 2023 r. N 371 (B pemakuum Ilpukasza Munnpocsemenuss Poccun
oT 9 okTa6ps 2024 . N 704).

4 TIpodeccHOHANLHO OpPHEHTUPOBAHHOE COJEPKAHME MOYKET OBITh PpACIPENENeH0 MO pasfenaM  (TeMam)
WM CKOHLIGHTPUPOBaHO B pazzeine [IpukiiaiHoit MOayIIb.

5> ®opma IIPOMEsKyTOYHON aTTECTAIMU M KOJIMYECTBO YaCOB, OTBOJUMBIX Ha €€ NPOBEIEHHE, PEIIAMEHTHPYIOTCS y4EOHBIM
mwrarom OIT CTIO
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaumenoBanue Conep:xkanne y4e0HOro MaTepuaja (0CHOBHOE M NPO(heCCHOHAIBLHO OPHEHTHPOBAaHHOE)®, O0bem | Popmupyemble
pa3iesioB U TeM JIadopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTUYHH) 4acoB | KOMIETEHNH
1 2 3 4

Pasznen 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro Mmarepuajia 2 OK 03
Beenenue ®u3uka - Hayka o npupoje. Hayunsle MeTOIbI TO3HAHUS OKPYIKAOIIEro Mupa. Poiib 3kcniepumenTa u OK 05

TEOpPUH B MPOIECCE TMO3HAHUSA MPUPOJABI. DKCHEPUMEHT B (usuke. MojaenupoBaHue (pu3nyecKux
sIBJIEHUM U niponieccoB. Hayunbie runore3pl. PU3NYECKUE 3aKOHBI M TEOPUHU. | paHULIbl MPUMEHUMOCTH
(u3mveckux 3akoHoB. [IpuHIMI cooTBeTcTBUSA. POJIb M MeCTO H3HKK B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN IEATEIHOCTH JIFOACH

Pa3nen 2. MexaHuka 18 OK 01
Tema 2.1 Coaepixkanue y4eOHOIro MmaTepuaJia 4 OK 02
Kunemaruka Mexanunueckoe JBwkeHHe. OTHOCHUTENIBHOCTh MEXaHM4Yeckoro JBkeHus. Cucrema oTcyerTa. OK 04

Tpaexropus. Ilepemenienune, cKOpocTh (CpeaHssi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M YCKOpPEHUE OK 05
MaTepHabHOW TOYKHM, MX NPOEKIMH Ha OCH CHCTeMbl KoopiauHar. CloKeHue INepeMelleHudl u OK 07
CIIO)KEHHE CKopocTed. PaBHOMepHOE M paBHOYCKOPEHHOE MpsIMOJUHEHHOe aBuxeHue. I'paduku K 1.1

3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH U IEpPEMELICHUs MaTepUaIbHOM TOUKU OT
BpeMeHu. CB0OOJHOE TMajieHHE. YCKOpeHHe CBOOOMHOTO TmajeHus. KpuBOoIMHENHHOE BHXEHHE.
JIBrKeHre MaTepualbHOM TOYKU IO OKPYXHOCTH C MOCTOSHHOM MO MOAYJIO CKOPOCTBIO. YTIIOBas
CKOpOCTb, JMHENHasi ckopocTh. [lepuon u vacrora oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.
TexHuueckue yCTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: CIIUIOMETP, ABUKEHUE CHAPSOB, LIEMTHbBIE U
pEMEHHBIE IepeaaYn

[TpakTudeckue 3aHATHS
[IpakTuueckue padbOTHI:
N3mepenne MrHoBeHHOW cKopocTu. VMccnenoBaHHMe COOTHOLIEHUS MEXIY IMyTSAMH, NPONAECHHBIMU
TEJIOM 3a TOCJENOBaTebHbIE PAaBHbIE NMPOMEXKYTKH BPEMEHHU INPU PAaBHOYCKOPEHHOM JBUKEHHH C

7

® O6pasoBarenbHas OpraHu3alys BIPaBe CAMOCTOATEIHHO OHPEAE AT IOCIEI0BATENLHOCTh H3yUEH s Pa3IeloB U TeM, BXOIAIIMX B HUX, 4 TAKKE HePepacnpeNeliaTh KOJITIECTBO
4acoB JJIS OCBOCHUS OOYYaIOUIMMHUCS Y4eOHOrOo MaTepHuaia, C Y4YeTOM JIOTHKH (POpPMHpPOBaHHS MPEIMETHBIX PE3yJbTaTOB, OOMMX W MPOPECCHOHANBHBIX KOMIICTCHIIUH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUTMHAMHY 0011e00pa30BaTeIbHOT0 U 00MIenpodecCHOHATEHOTO ITUKI0B yaeoHoro maana OIT CIIO.

" Yacel mpakTHUeCKMX pabOT YUTEHBI B COZAEpKAHHM y4eOHOrO MaTepuana M BXOIAT B oOLIee KOJMYECTBO 4YacoB IO TeMe. Uachl 1abopaTOpHBIX paboT M MpodeCCHOHATBHO
OPHEHTHPOBAHHOTO COJIEPIKAHHS YUUTBIBAIOTCS OTACIBHO.
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Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYII0. M3yueHue NBMKEHMS IIapuKa B BA3KOM KMAKOCTH. M3yueHue
JBMKEHUS TeIa, OpPOLIEHHOr0 FrOPU30HTAJILHO

Tema 2.2 Coaepixkanue y4eOHOro MmaTrepuaJia

JluHamuKa IIpunnun ornocurensHocTH [anmwites. Ilepsbiil 3akoH HeproToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa AJ1s1 MaTepuaibHOM TOUYKHU B
unepuuanbHoit cucteme orcuera (MCO). Tperuit 3akon HproToHa a1 MaTepUanbHBIX TOYEK. 3aKOH
BceMHpHOro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. Tpenne. Buasl Tpenus (mokosi, ckoiibxkenus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsSI CKONbXEeHHUsI U cuia TpeHus mnokos. Koaddunuent tpenus. Cuiia CONpPOTHUBICHUS NpU
IBIDKEHUH Tella B JKUAKOCTH WM rasze. [locTymarenbHoe M BpamaTteiabHOE JBMKEHHE aOCOIIOTHO
TBEpAOro Tena. MOMEHT CHUJIbl OTHOCUTENIBbHO OcH BpauieHus. [lmedo cunbl. YcnoBusi paBHOBeCHs
tBepaoro tena B MCO. TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: IOJUIMITHUKH,
JIBUKEHUE HUCKYCCTBEHHBIX CIYTHUKOB
[IpakTHyecKue 3aHsATHS
[IpakTuueckue padbOTHI:
N3yyenue nuxenus Opycka 1o HaKJIOHHOW TUIOCKOCTH MO/ J€HCTBHEM HECKOJIbKUX CHIL.
HccnenoBanue 3aBUCMMOCTH CHJT YIPYTOCTH, BOZHUKAIOMINUX B A€POPMUPOBAHHON MPYKUHE U
PE3UHOBOM 00paslie OT BeIMYUHBI X AedopMaIiu
JlabGopaTopHble 3aHSITUS
JlabopaTtopHas pabota 1. MccrnenoBanue yclioBU paBHOBECHSI TBEPJIOTO Teja, UMEIOIIETO OCh
BpalICHUs

Tema 2.3 Conep:xanue yueOHOT0o MaTepuasia

3aKOHBI Mexanunueckass pabora u MouiHocTh. KuHernmueckas sHeprus. [loTeHuumanpHas sHeprusi. 3akoH

COXPAaHCHHA B COXpPaHEHHUs MEeXaHUUYeCKoM 3Heprun. Pabora cuibl TSXKECTH U CUIIBI yripyrocTu. [I[ppumeHeHne 3akoHOB

MEXaHUKE coxpaHeHus. Mcrnonb30Banue 3aKOHOB MEXAHUKH Ui OOBSICHEHUS JBWXEHHS HEOECHBIX TN U IS

Pa3BUTHUA KOCMHUYCCKUX HCCH@}IOB&HHﬁ, T'paHULbI IPUMEHUMOCTH KJIACCHYECKOI MEXaHUKH. I/IMHy.]'II)C
MaTepUaIbHOM TOYKH (Tela), CHCTEMBI MaTePHANIbHBIX TOYEK. IMITyJIbC CHIIBI M U3MEHEHUE UMITYIIhCa
Tena. 3akoH coxpanenus ummynbca B MCO. PeaktuBHoe nBmkenne. Pabora cuibl. MOITHOCTH CHITHL.
Kunernueckasi sHeprus MaTepuaibHONW TOYKH. Teopema 00 W3MEHEHWM KHUHETHMUYECKON SHEPruu.
[lorenunaneHas oHeprus. IloTeHuuanbHas dSHeprus yOopyro AeGOpMHUPOBAHHOW MPYKUHBI.
[ToTennuanpHas 3HEprusi Tena BOJNM3HM MOBEepXHOCTH 3emud. [loTeHlManpbHble W HEMOTEHIUAIbHEBIE
cuabel. CBS3b pa6OTBI HETIOTCHIHUAJIbHBIX CHUJI C U3MCHCHUEM MeEXaHn4YeCKOH OHEPTHUU CUCTEMBI TCII.
3aKoH COXpaHEHMs] MEXaHUYECKON PHEPIUH. YTIPYTHe U HEYNIPYTUE CTOJIKHOBEHHUSI

[IpakTrueckue 3aHsATUS
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[IpakTryeckue pabOTHI:

W3ydeHue CBs3M CKOPOCTEH Tea NpH HeynpyroM yaape. McciemoBaHue cBsi3M paOOTBI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPIHHU TeJa.

TexHuuecknue ycTpOWCTBA U IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIA IHCTOJIET,
JBMKCHUE MUCKYCCTBCHHBIX CITyTHUKOB M PaKeT.

Hcrnonp30BaHNEe 3aKOHOB MEXAaHUKH JUISi OOBSICHCHHUS IIBMDKCHUS HEOSCHBIX TeNl M JJIsl Pa3BUTHS
KOCMHUYECKUX HCCIICJIOBAHUMN, TPAHUIBI MPUMEHUMOCTH KJIACCHYECKONM MeXaHHWKH. Mmuranms
HEBECOMOCTHU

JlaGopaTopHble 3aHATHS

JlaboparopHast padora 2. VccienoBanue CBS3U padOThI CHIIBI C U3MCHCHHEM MEXaHHUYECKON dHEpruu
TeJa Ha MPUMEPE PACTSHKCHUSI PE3HHOBOTO HKI'yTa

Pa3gen 3. MoJiekyasipnasi puzuka u TepMOANHAMHUKA

20

Tema 3.1
OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPUHU

Conep:xanue yueOHOro Mmarepuajia

OCHOBHBIE  TOJIOKEHUS MOJIGKyJI?[pHO-KHHCTH‘-IGCKOfI TCOPHUU MW HX OIBITHOC 000CHOBaHHUE.
bpoyHnoBckoe nsmwxenue. Auddysusa. Xapaktep ABUKEHHS U B3aUMOICHCTBUS UYACTHUL[ BEILECTBA.
MO]:[CJ'II/I CTPpOCHUA I'a30B, )KHI[KOCTeﬁ N TBEPABIX TCI U 00BSICHEHHNE CBOWMCTB BCIIECTBA HA OCHOBEC 3TUX
Mozeneil. Macca u pasmepsl Monekyid. KonmuuectBo BemiectBa. IlocrossHHas ABoragpo. TemoBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenscus. Monens uaeansHOro rasa.
OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KMHETHUECKOW TEOpHHM uAealbHOro rasza. AOcCoIoTHas
TEMIIEpAaTypa Kak Mepa CpeJHEW KMHETMYECKON YHEPruM TEIUIOBOrO JBMKEHUsS dacTul rasa. [llkama
temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa-Knaneiipona. 3akon [lanbToHa.
M3onporeccsl B 1J1ealIbHOM ra3e ¢ OCTOSIHHBIM KOJTMYECTBOM BellecTBa. I paduueckoe npencraBieHue
U30IIPOLIECCOB: N30TEpMa, U30X0pa, n300apa. TexHnUecKkue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHUE:
TEPMOMETP, bapoMeTp

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTueckue pabotsl: M3mepeHnne Macchl Bo3ayxa KilaccHOUW koMmHare. MccienoBanue 3aBUCUMOCTH
MEXy NapaMeTpaMu COCTOSIHUS pa3peKeHHOI0 ra3a

JlabopaTopHble 3aHATUSA

JlaGoparopHas pabota 3. M3yueHune 0JIHOrO U3 U30MPOLIECCOB

Tema 3.2
OCHOBBI
TepMO)II/IHaMI/IKI/I

Conep:xanue y4eOHOT0 MaTepuaJia

Buytpennsst sHeprus. Pabora u Temonepenada. KonudecTBO TEmIOTHl. YpaBHEHHE TEMJIOBOTO
Oananca. [lepBoenauano trepmoauHamMuKu. AnadbaTHbIi mpouecc. Bropoe Haudano TepMoOIuHAMHUKH.
Tennossie npuratenu. KITJ[ TteruioBoro asurarens. OxpaHa npuposl. TepmoauHaMudeckas cucTeMa.
BHyTpeHHsIs SHEprysi TEPMOAMHAMHYECKOW CUCTEMBI U cIOcO0BI ee n3MeHeHus. KoImuecTBo TemIoThl

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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u pabora. BHyTpeHHSIE »JHEprus OJHOATOMHOTO HWJCAIBHOTO Tra3za. Buabl Terionepenadyu:
TEIUIOTPOBOHOCTD, KOHBEKITHUS, H3JIydeHHE. Y IeTbHast TEIUIOEMKOCTh BeliecTBa. KoIn4ecTBO TErioTh
npu Ttertonepenaye. llonstue 00 anmabatHoM mpouecce. I[lepBbplii 3aKOH TEPMOAMHAMHKH.
[TpumMeHeHue epBoro 3akoHa TEPMOJMHAMUKH K H3omporeccaM. ['paduueckas mHTeprnpeTanus paboThl
raza. Bropoii 3akoH TepmoguHamuku. HeoOpaTUMOCTh TpOIECCOB B MpUpojie. TerioBble MalluHbL.
[MpuHIMNIBL  ACHCTBUS TEIUIOBBIX MammH. [IpeoOpa3oBaHusi PHEPTUUM B TEIUIOBBIX MAIIHHAX.
KoaddumnmenT noneznoro neicteus TeruioBoit MamuHbl. [{ukn KapHo u ero koadduimeHT noae3Horo
JEUCTBUS. DKOJIOTUYECKHE TTPOOIEMbI TEINIOOHEPTeTUKU. TEeXHHUECKUE YCTPOMCTBA U NIPAKTUIECKOE
MIPUMECHCHHE: JIBUTATEIh BHYTPSCHHETO CrOpaHusl, OBITOBOU XOJIOAUIBHHUK, KOHIUITUOHED

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota 4. M3mMepeHue yaenbHON TeIIOEMKOCTH

Tema 3.3
ArperaTtHble
COCTOSTHUS
BEllleCTBa U
(azoBbIe
MepeXO0/IbI

Conep:xanue yueOHOro Mmarepuajia

[TapooOpa3oBanue u KoHAcHCaus. VicnapeHre u KuneHune. AOCOTIOTHAS M OTHOCUTENIbHAS BIIAYKHOCTh
Bo3ayxa. HacelleHHbli map. YaenpHas TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypPhI
KUIEHUs1 OT JaBieHus. TBepaoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctamnoB. JKunkue kpuctauibl. CoBpeMeHHbIe Marepuaibl. [lnaBieHHMe W KpUCTaTU3aIUA.
VY nenpHas Teriora miasieHus. Cyonumarus. Y paBHEHHE TETIOBOTO OanaHca

[IpakTueckue 3aHsATHS

[IpakTuueckas pabora: TexHudyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOIOTUU IOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTHH

JlabopaTopHble 3aHATHS

JlaboparopHas padota 5. OnpeneneHue BIaXXHOCTH BO3AyXa

Pa3nen 4. DjaekTpoanHaMuKka

22

Tema 4.1
DJIEKTPOCTAaTUKA

Conep:kaHue y4eOHOT0 MaTepuaJia

OnekTpr3anus Teln. OJEKTpUYeCKHi 3apsn. JlBa Buma sieKkTpudeckux 3apsaoB. lIpoBogHukw,
JOUDJIEKTPUKNA W TIOJIYNPOBOAHMKH. 3aKOH COXPaHEHUs DJIEKTPUUECKOro 3apsaa. BsaummopeiictBue
3apAnoB. 3akoH Kynona. TodeuHsblil 35eKTpryeckuil 3apsa. DiekTpudeckoe rnosie. HanpskeHHOCTh
aJeKTpuyeckoro mnousid. [IpuHIMN cyneprno3uuuu 3J€KTPUYECKUX Mosed. JIMHUM HanpsKEeHHOCTH
anekTpuyeckoro noissd. Pabora cui anexrpoctatnueckoro mnois. [lorennnan. PasHocTs moTeHIMANIOB.
IIpoBOOHMKM M AMIIEKTPUKM B DJIEKTPOCTATUYECKOM TMoJje. JMajeKTpuueckas NpOHUIAEMOCTb.
DnekTpoeMKocTh. KoHzieHcaTop. DIEKTPOEMKOCTh IIJIOCKOT0 KOHJEHCATOPA. DHEPTUs 3apSKEHHOTO
KOHJIEHCAaTopa

[IpakTHueckue 3aHsATUs

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[IpakTuyeckue paboThl: M3MepeHHe 3JIEKTPOEMKOCTH KOHJEHcaTtopa. TexXHHYecKue YCTpoicTBa U
IIPAKTUYECKOE NPUMEHEHUE: IEKTPOCKOII, IEKTPOMETP, JIEKTPOCTATUYECKAs 3allMTa, 3a36MIICHUE
EKTPONPUOOPOB, KOHJAEHCATOP, KONMPOBAIbHBIN annapar, CTPYHHbII IPUHTED

Tema 4.2
TTocToSSHHBIN
PIIEKTPUYECKUI
TOK. Toku B
Pa3JIMYHBIX
cpemax

Conep:kaHue y4eOHOT0 MaTepuaJia

DONEeKTpUUECKUN TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[Tocrosnunseiii Tok. Hanpsixkenune. 3akon Oma miisi yyacTKa LENU. DJEKTPUYECKOE COMPOTHUBIICHHUE.
VYaensHoe comnporuBieHue BemiecTBa. [locienoBaTenbHoe, NapaiiebHOE, CMEIIAHHOE COEIUHEHUE
poBOAHHUKOB. PaboTa anekrpudeckoro Toka. 3akoH [xoyns-JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.
DONeKTpOABUKYLIasi CUJla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHMKA TOKA. 3akoH OMa A MOJHOM
(3amMKHYyTOM) 3nekTpuueckor menu. KopoTkoe 3amblkaHue. DJIEKTPOHHAs MPOBOJMMOCTb TBEPIBIX
METAJJIOB. 3aBUCHUMOCTb CONPOTHUBIIEHUS METAJUIOB OT Temieparypbl. (CBepXIpOBOJUMOCTb.
DneKTpuuecKuil Tok B Bakyyme. CBOMCTBa 31eKTpOHHBIX Mmy4koB. [TomynpoBoguuku. CoOcTBeHHAs U
IIpUMECHas MIPOBOAMMOCTb IOJYHpOoBOAHUKOB. CBolicTBa p-N-nepexona. IlomynpoBogHUKOBBIE
npuOOpHl. DIEKTPUYECKH TOK B PacTBOpaXx M pacijiaBaX OdJIEKTPOJHUTOB. JEKTPOIUTHYECKAS
aucconuanus. JIeKTpoiInu3. DIEeKTpUYecKuil ToK B ra3ax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHbII
paspsa. Mousnus. [1nasma

[IpakTueckue 3aHsATHS

[IpakTnueckas padbora: TexHudeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTAT, HCTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIe MPHUOOPHI, HIEKTPOOCBETUTEIbHbBIE
pUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN AHOJ], TEPMHUCTOPHI U POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, FaJIbBAHUKA

JlabGopaTopHble 3aHsAITUS

JlaboparopHast pabota 6. M3yueHue cMemaHHOTO COSTMHEHHUS PE3UCTOPOB.
JlaboparopHas padota 7. U3mepeHue >MeKTpOABUKYIIEH CUITbI HICTOYHUKA TOKA M €T0 BHYTPEHHETO
COITPOTUBJICHUSA

Tema 4.3
MarauTtHoe
oJe.
DJIEKTPOMArHuT
Hasl MHIYKIUS.

Conep:xanue yueOHOro MmaTepuajia

[TocrossuHble MarHuThl. B3anMoAECTBHE MMOCTOSAHHBIX MAarHUTOB. MarHuTHOe moJie. BekTtop
MarHuTHOM MHIYKUUU. [I[pUHIMO cynepro3uiuu MAarHUTHBIX TMosied. JIMHUM MarHUTHON WMHIYKLHH.
KapTuna 1MHUE MarHMTHOM MHAYKIWHU MOJISI TOCTOSTHHBIX MAarHUTOB. MarHUTHOE TOJI€ MTPOBOJHUKA C
TokoM. KapTuHa NMHMI UHIYKIIMM MarHUTHOTO MOJIsl JJIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO NMPOBOJHMKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonelicTere NpoBOAHUKOB ¢ TOKOM.
Cuna Amnepa, ee Moayib U Hamnpasienue. Cuna JlopeHna, ee MOAyJb U HamnpaBiieHHe. J[BuxeHue
3apsOKCHHOW YacTUIBl B OJHOPOAHOM MarHuTHOM Tone. PabGorta cunel Jlopenmna. SIBnenue
9JIEKTPOMArHUTHOW HWHAYKIUU. [IOTOK BEeKTOpa MarHUTHOM MHAYKIMH. DJIEKTPOJBIKYIIAs CHIIA
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MHIYyKUUUA. 3aKoH JyieKTpoMarHuTHOM wuHaAykuuun Dapanes. BuxpeBoe »sieKkTpuyeckoe IoJe.
DNEeKTpOoABMKYIAsA CHUJIAa UHAYKUMU B IPOBOJHHUKE, JBMXKYLIEMCS IOCTYNATEIbHO B OJHOPOJIHOM
MarHuTHOM Tnoiie. [lpaBuno Jlenma. UHAyKTUBHOCTB. SIBIIeHHME CaMOWMHIYKIWHU. DJIEKTPOIABUKYILAS
CUJIa CAMOMHIYKIMH. DHEPrus MarHUTHOTO NOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

[IpakTueckue 3aHsATHS

[TpakTuyeckue paboTel: V3ydeHne MarHUTHOTO MOJISI KATYIIKH C TOKOM.
TexHudyeckue ycTpolcTBa M NPAKTUYECKOE NPUMEHEHME: IOCTOSIHHBIE MArHHUTHI, 3JIEKTPOMArHUTHI,
JJIEKTPOJIBUIATElb, YCKOPUTEIM JIEMEHTAPHBIX YAaCTULl, MHAYKIMOHHAS IIeYb

JlabopaTopHble 3aHATHSA

JIaboparopHas pabota 8. VcciiegoBanue qeicTBUsI IOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM
JlaboparopHast pabota 9. 3yueHue sIBICHUS YICKTPOMArHUTHOW WHIYKIIHH

Pa3nen 5. Kosre0anus 1 BOJIHBI

18

Tema 5.1
MexaHu4decKue
151
PIEKTPOMArHuTH
bie KOJIEOaHus

Conep:xanue yueOHOTo MaTepuajia

KonebarenbHas cucrema. CBoOOnHBIE MexaHM4yeckue KoyiebaHus. [‘apmMoHuyeckue KoaeOaHUs.
[lepuon, yacrora, amrutyna u ¢asza konedbanuit. [Ipy>kxuHHbIA MassTHUK. MaTeMaTHYeCKUN MasiTHUK.
VYpaBHeHHe rapMoHUYecKHX Konebanuil. [IpeBpaiieHne sHEpruM NpuU rapMOHUYECKUX KOJIEOaHMSX.
Konebarenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHUS B HI€aIbHOM KOJIEOATEIbHOM
KOHTYype. AHAJIOTUS MEXIYy MEXaHWYEeCKHMMHU U 3JIEKTPOMarHUTHbIMHM KojeOaHusmu. Popmyna
TomMcona. 3akoH coxpaHEHMs] SHEpPruu B HA€aIbHOM KoseOaTesbHOM KoOHType. IlpencraBienue o
3aTyXarolux KojeOaHusX. BbIHykaeHHble MexaHWueckue kojeOaHus. Pe3onHaHc. BrIHYyXIeHHbIE
ANEKTpOMarHuTHele kosebanus. Ilepemennsblii Tok. CUHYCOMIAIbHBIA TEPEMEHHBINH TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUINTYJHOE M JACUCTBYIOLIEE 3HAUEHUE CHJIbI TOKAa W HaNpsKEHUS.
Tpanchopmarop. [IpousBoacTBo, nepeaada u NoTpeOIeHUE MEKTPUUIECKON SHEPTUU. DKOJIOTHUYECKHE
PUCKH TIIPU IPOU3BOJCTBE DJJIEKTPUUECKON 3Hepruu. KylbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B
MOBCEIHEBHOMN KU3HU

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTueckue padotel: MccrnenoBanue 3aBUCUMOCTH MEPHOJA MaNbIX KoJieOaHWM rpy3a Ha HUTHU OT
JUIMHBI HUTHU U Macchl rpy3a. TeXHUUECKUE yCTPONUCTBA U MPAKTUYECKOE IPUMEHEHNUE: AIEKTPUIECKUI
3BOHOK, FT€HEpATOp MEPEMEHHOr0 TOKa, JIMHUU dJIeKTpolepeaay

JlabopaTopHble 3aHATUSA

JlabopaTtopHas padota 10. MccneqoBanue mepeMeHHOTO TOKA B IIEMH U3 MOCIIEI0BATEIEHO
COEJIMHEHHBIX KOHAEHCAaTOpa, KaTyIIKU U Pe3UCTOpa

Tema 5.2

Conep:xanue y4eOHOT0 MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHndecKue
14
PIEKTPOMATrHUTH
BIC BOJIHEI

Mexanudeckue BOJHBI, ycioBHs pacnpocTpaneHus. [lepuon. CkopocTs pacnpoCTpaHeHUs W JIMHA
BouiHBI. [lonepeunsie u npoionbHbIe BOIHBL. MHTepdepeHys u nudpakius MeXaHM4eCKUX BOJIH. 3BYK.
CxopocTs 3ByKa. ' poMkocThb 3Byka. BoicoTa ToHa. TemOp 3Byka. DJ1€KTpOMarHUTHBIE BOJIHBI. Y CIIOBUS
U3ITy4eHUs 3JICKTPOMAarHUTHBIX BOJIH. B3anMHuas opuenranus BekTopoB E, B, v B anexTpoMarHutHoi
BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHE, NPEIOMIICHHUE, MOJIIpH3anus, AUQpaKius,
untepdepeniusi. CKOpocTh NIeKTpOMarHUTHBIX BOJIH. [lIkana snexTpomarHuTHeIX BOJH. [Ipumenenue
QJICKTPOMArdMTHBIX BOJIH B TCXHHUKEC U 6LITy. HpI/IHI_II/IHbI PaaroCBA3U U TCIICBUACHU. PaI[I/IOJIOKaLII/ISI.
DNeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIen Cpe/Ibl

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckass pabota: TexHuyeckue ycCTpocTBa U MPAKTUYECKOE NPUMEHEHHUE: MYy3bIKaJbHbIE
HHCTPYMEHTBI, YyJIbTPa3ByKOBasi JIHMArHOCTHKAa B TEXHHMKE W MEAMIIMHE, pajaap, pPaauolNpHUEMHUK,
TeJIeBU30p, aHTeHHA, TenedoH, CBU-neun

Tema 5.3
OnTuka

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacipOCTpaHEHHE CBETA B OJTHOPOAHOM cpene. Jyu cBera.
Toueunslit uctounuk cBeta. OTpakeHre cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenune nzodpaxeHuit
B MIOCKOM 3epkaie. [Ipemomienue cBera. 3akOHBI TpeIOMJICHUSI cBeTa. AOCONIOTHBIN TMOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaskeHue. [IpeienbHblil yroi noJiHOro BHyTPEHHET0 OTPakKeHUsI.
Hucnepcusi cera. CrnoxHbiii coctaB Oenoro cBera. [[Ber. Cobuparomue 1 paccenBarolIve JIMH3BI.
Tonkas nuH3a. POKyCHOE pacCTOSHUE U ONTUYECKask CUJla TOHKOHM JMH3bI. [locTpoeHne n3obpakeHuit
B COOMPAIOIIMX U paccerBAIOUINX JIMH3aX. POopMyIia TOHKON JIMH3bI. YBEIUUYEHHUE, aBaeMOE JIMH30M.
[Ipenensl mpUMEHMMOCTH TreoMeTpuueckoil ontuku. BomHoBas ontuka. MHTepdepenuus cperta.
KorepenTtHsie nuctouHuku. Y cioBus HaOMIOIEHUS MAKCHUMYMOB 1 MUHIMYMOB B UHTEP()EPEHIITMOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOTePEHTHBIX HICTOYHHUKOB. J{ndpakius ceera. JludpakionHas pemeTka.
Vcnosue Ha6JHO)ICHI/I$[ rNIaBHBIX MAKCMMYMOB TIIpU IAACHUHM MOHOXPOMATHYCCKOIO CBETAa Ha
nudpakimoHnyo peuetky. [lonspuszaius ceta

IIpakTueckue 3aHsATUS

[IpakTnueckue padotsl: Habmonenue nucnepcun cBera. TexHUYeCKHe yCTpOICTBa U TPaKTUUYECKOE
IpUMEHEHHE: OYKH, JyTa, (poToanmnapar, HpOSKIIMOHHBIHN anmapaTt, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHASI ONTUKA, AM(PpaKIIMOHHAs pelIeTKa, MOJISIPOUI, TEJIECKOI

JlabopaTopHble 3aHATHS

JlaboparopHas pabdota 11. Onpenenenue mokazarens MPeIOMICHUS CTeKIa
JlabopaTopHas pabota 12. UccneqoBanue CBONCTB M300pakKeHHUH B JIMH3AX

Pa3gen 6. OcHOBBI cClelHATBbHOI TEOPHH OTHOCHTEJIBLHOCTH

Tema 6.1

‘ Conep:xanue y4eOHOT0 MaTepuaJia

OK 01
OK 02
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OCHOBBI TEOPUU
OTHOCHTEIBHOCT
17}

I'panuubpl  NPUMEHMMOCTHM  KJIACCHMYECKOM  MexaHuku. [locTynarsl  crenManbHOM — TEOPHUH
OTHOCHUTEJIBHOCTH: MHBAPHUAHTHOCTb MOAYJISI CKOPOCTU CBETA B BaKyyMe, IPUHIIUII OTHOCUTEIBHOCTH
OliHmTeiHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAllEHUE JUIMHBIL.
OHeprus YW UMIYJbC PEIATHUBUCTCKOM dYacTHLbl. CBSA3b Macchl € DHEPIHEH M HUMILYJbCOM
PENSTUBUCTCKOM YacTUIIbL. DHEPTHsl TOKOS CBOOOTHON YaCTHIIBI

OK 04
OK 05
OK 07

Pa3nen 7. KBanToBas ¢pusuka

Tema 7.1 Conep:xaHue yueOHOT0o MaTepuasia

DJIEMEHTBI ®otonsr. ®opmyna [lnanka cBs3u 3HEpruM (HOTOHA C €ro YACTOTOW. DHEPrus M UMIYJIbC (OTOHA.

KBaHTOBOU OtkpsiTue u uccnenoBanue pororddexra. Oneitel A.I'. Cronerosa. 3akonsl poTtorddexra. YpaBHeHHE

ONTHKHU Onnmreitna s poroaddexra. "Kpacnas rpanuma” ¢orosdpdekra. [lasnenue cera. Onbiter [1.H.
JlebeneBa. Xumuueckoe NeiicTBHE CBeTa. TeXHHMYECKHE YCTPONCTBA M NMPAKTHUYECKOE MPUMEHEHUE:
dboToreMeHT, GOTONATYHK, COTHEUHAs: OaTapesi, CBETOIHO/

Tema 7.2 Conep:xanue yueOHOro Mmarepuajia

CtpoeHue aToMa

Monens aroma Tomcona. OmnbiTel Pesepdopna mo paccesauto -yactuil. [nanerapras MOAelb aToMa.
IToctynats! bopa. M3nydenue u nornouieHre GOTOHOB MPH MIEPEXOe aTOMa ¢ OJHOI'O YPOBHS SHEPTUU
Ha aApyroil. Buasl cnektpoB. CriekTp ypoBHEH 3Hepruu aTromMa BoAopoa. BoiHoBbIe cBOIICTBA YaCTHIL.
Bomnnsl ne bpoiinsa. KopnyckynsipHo-BonHOBOH nyann3M. CIIOHTaHHOE M BBIHYXIECHHOE H3JIy4EHHE.
Judpakius 37I€KTPOHOB B KpUCTaIaX. YCTPOICTBO M NpUHIUN paboThl jazepa. TexHuueckue
YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CHEKTPAIbHBIM aHaIu3 (CIEKTPOCKOI), Ja3ep, KBaHTOBbIH
KOMIIBIOTEP

[IpakTrueckue 3aHATUS

ITpakTryeckas pabora: HaOnronenue nuHeyaToro crekTpa

Tema 7.3
ATOMHOE PO

Coneprxanue y4eOHOro MaTepuasia

OKCIIEpUMEHTHI, 10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs siapa. OTKpPHITHE PainOaKTUBHOCTH. ONBITHI
Pezepdopaa mo onpeneneHno coctaBa paaruoakTUBHOTO u3nyueHus. CBoicTBa anbda-, 6eTa-, ramMmma-
U3NydyeHus. BnusHMe paguoakTUBHOCTU Ha JKMBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEHUTpPOHA.
Hyxnonnas moznens sinpa [eitsen6epra-Banenko. 3apsn sinpa. MaccoBoe umcio sapa. M30Tomnsl.
Anbda-pacnian. OJEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amMma-uznmyuenuwe. 3akoH
PaZMOaKTUBHOIO pacmazna. DHEeprusi CBA3M HYKJIOHOB B sjpe. SnepHbie cuibl. JlepekT macchl sapa.
Snepuble peakuuu. Jlenenue u cuntes saep. Anepusiii peakrop. Tepmosinepusiii cuartes. [Ipobaems! u
MEPCIEKTHUBBI SACPHON SHEPreTUKUA. DKOJIOTUYECKHUE ACTIEKTHI SACPHOU SHEPreTUKH. DJIEeMEHTapHbIE
gacTullbl. OTKpBITHE MO3UTpPOHA. MeTonpl HAOMIOACHHUS W PETUCTPALMU 3JIEMEHTApHBIX YaCTHUILI.
@dyHaMeHTaIbHbIE B3aUMOACHCTBHS. EAMHCTBO (hM3KMYeCKOil KapTHHBI MUpa

[IpakTruecKue 3aHATUS
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[TpakTuueckue padboTsl: MccnenoBanue TpEeKOB 4acTHIl (10 TOTOBBIM (oTOrpadusm).
TexHuueckue yCTpoOWCTBAa M MPAKTHYECKOE TMPUMEHEHHUE; J03UMETp, Kamepa BuiibcoHa, sIepHBI
peakTop, arToMHas bomba

Pa3zneun 8. DiieMeHTBI ACTPOHOMUHU U ACTPOPU3UKH 6
Tema 8.1 Conep:xxanue y4eOHOT0 MaTepuaJia: 4
DIIEMEHTHI Otamnbl pa3BUTUA acTpoHOMuUHU. [IpHukinagHOe M MHPOBO33PEHUECKOE 3HAUEHHUE acTpOHOMHUHU. Bun
ACTPOHOMHUHU 3Be3qHoro Heba. Co3Bes3nus, ApKUe 3BE3/bl, IUIAHETHI, UX BUAUMOE JBKeHHe. ColHeYHas cucTeMa.

1 acTpousuku | Tlnanersl 3eMHOM rpynnbl. [LnaneTsi-rurantsl. Masie Tena Connednoi cucremsl. Connne, Gorochepa
u atmocgepa. ConHeuyHas akTUBHOCTb. MctouHuk sHeprum ConHLA U 3Be3A. 3Be3/bl, X OCHOBHBIE

xapaktepuctuku. [luarpamma  "CHeKTpalbHBIA  KJIacC -  CBETUMOCTH'. 3Be3Abl  TJIABHOM OK 01
IOCJIEIOBATEILHOCTH. 3aBUCUMOCTE "'Macca - CBETHMOCTB" IS 3BE3]1 TJIAaBHOM IOCJIEIOBATEILHOCTH. OK 02
Bnytpennee crpoenue 3Be31. CoBpeMEHHBIE IPEACTABICHUS O TPOUCXOXKICHUH U 3BoMonnu CoHIla OK 03
Y 3Be3]1. DTanbl )kU3HU 3Be311. Mueunsli [1yTs - Hama [Manaktuka. CnupanbHas ctpykrypa ['anaktuku, OK 05
pacmpezeneHue 3Be3, raza u nouid. [lonoxxenue u nemwxenue Connia B [Nanaktuke. TUIBI TalakTHK. OK 07

ITnockas u chepuueckas noacuctemsl ['anaktuku. Paguoranaktuku u kBasapsl. YepHbie IbIPBI B Apax
ranakThK. Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa006ma. PasOeranme ramaktuk. Teopus
Bbonbmoro B3peiBa. PenukroBoe m3nmyuenue. MacmrabHast cTpykrypa Bcenennoil. MeraranakTuka.
Hepemennsie npobseMbl aCTpOHOMUU

JlabopaTopHble 3aHsATHS 2
JlaboparopHast pabota 13. Habimro1eHus: HEBOOPYKEHHBIM TIJTa30M C HCIIOB30BAHHEM KOMITHIOTEPHBIX
NPUIIOKEHUN IS OINpe/esIeHUs] MOJI0KEHUsT HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoIymapus U sipkue 3Be3/1bl

IpodeccHOHATLHO OPMEHTHPOBAHHOE COlePKaHuUe (CoaepsKaAHNe NPUKIATHOr0o MoayJis)®* 32 OK 01

8 [TpogeccHoHaIbLHO OPHEHTUPOBAHHOE COEPKAHHUE JUIs GA30BOT0 YPOBHS U3yUeHHUs JUCHUILIMHB «PDU3MKa» C paCIIMPEHHBIM H3yYEHHEM OT/EIIBHBIX Pa3/IeloB, MMEIOIUX Hanboee
BaXHOE 3HAYCHHUE JIJISI ITOCIIEIYIOIIETro H3yIeHUs 00menpodeccHOHaNIBHBIX TUCIUIUIAH U podeccrnoranbHbIX Moayied @I'OC CIIO, moxeT ObITh IPECTaBICHO B IBYX BapHaHTAX:
B BHJIE NIPUKJIAJHOTO MOYJIS, HETIOCPEACTBEHHO HAIPABJICHHOTO HAa (JOpMUpPOBaHHUE OJHON WM OoJsiee MPodhecCHOHATTFHBIX KOMITETEHIINH, KaK MPaBHUIIO, CBI3aHHBIX C IOTyYeHHEM
MPAaKTHYECKUX HaBBIKOB, MJIM B BHZE MPO(ecCHOHANFHO OPHEHTHPOBAHHOTO COAEPKaHNs, HAlPaBJICHHOTO Ha YIiIyOJICHHOE U3yYEeHUE TEM pasjielia, pelieHre O0JIbIIero KOIuiecTBa
MPaKTHYECKUX 33/1a4, KeWCOB U BHINOJHEHUE JOTIOJIHUTENILHBIX JIAOOPATOPHBIX pab0T, MHTETPUPOBAHHBIX C KOHKPETHOW 00LIENTpOdeCcCHOHATBHON TUCIIUIIIMHON.

* B pamkax Kypca MOT'YT OBITh IIPOBE/ICHBI MHTETPUPOBAHHBIE 3aHATHS C YIETOM COJIep KaTEeIbHBIX MEKIPEIMETHBIX CBS3€H 10 ABYM U Oosiee 00111e00pa3oBaTeIbHBIM TUCIUILTHHAM:
- Maremaruka: pemieHne CHCTEMbl ypaBHEHHH, JIMHelHas (QyHKuus, napadona, runepbosa, uX rpadMKu U CBOKWCTBA, TPUTOHOMETpHYECKHE (PYHKIIMM: CHHYC, KOCUHYC, TaHI'€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPhl M UX MPOEKIUH HAa OCH KOOPJAUHAT, CI0KEHUE BEKTOPOB, PELICHUE CHCTEMBbl ypaBHEHUH, MPOU3BOAHBIC
9JIEMEHTAPHBIX (yHKINH, TPU3HAKN TT0100HS TPEYTOJILHUKOB, OIIpeIeIeHUEe TUIOLIAIN IUIOCKUX (GHUryp U 0ObeMa Tell.

- Bronorus: MmexaHnn4eckoe ABMKEHHUE B )KUBOH npupoae, tnddysusi, ocMoc, TETIO0OMEH KHBBIX OPTaHU3MOB (BHIbI TEILUIONIEPEAauH, TEINIOBOE PABHOBECHE), ITIEKTPUIECKHUE IBICHUS
B )KUBOH NIPHUPOAE, KosieOaTeIbHBIC IBIKCHHS B )KHBOH MPUPOJIE, ONTHIECKUE SBICHUS B )KUBOH NMPUPOAE, JEHCTBHE palHalliy Ha KHUBbIE OPTaHM3MBI.

- XuMusi: JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, KUIKOCTEH U Ta30B, JICKTPHICCKHE
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OK 02

OK 04

OK 05

OK 07

IIK 1.1
IIpome:kyTounasi arrectamus (DK3aMeH) 18
Bcero: 144

CBOIiCTBa MCETAJUIOB, DJJICKTPOJUTHYCCKAd JguUcCcolUuanus, rajlbBaHWKA, KPUCTAJUIMYCCKAsd CTPYKTYpa TBEPAbIX TEJI, MCXAaHU3MbI 06pa303aH1/m KpHCTaHHH‘lCCKOﬁ PCUICTKH,

CIIEKTPAJIbHBINA aHAJIN3.

- T'eorpadmsa: BIaXXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMETpP, MAarHUTHBIE TONIOCa 3eMJIM, 3aJIe)KH MAarHUTHBIX pPyHA, (OTOCHEMKa 3€MHOW TOBEPXHOCTH, INpEICKa3aHUE

3eMJICTPSICCHUI.
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3. YcaoBus peanu3anuu MPOrpamMMblI o01meo0pa3oBaTe/IbHOI
TUCHUNIIHHBI

3.1 TpeGoBanuss K MHHMMAJBHOMY MAaTEPHAJbHO-TEXHHYECKOMY
o0ecrne4eHn 10
B cootBerctBuu ¢ TpeboBanusimu OI'OC COO k maTepuaibHO-TEXHHUYECKOMY
o0ecrniedyeHn0 y4eOHOTO mporecca 0a30BbId ypOBEHb Kypca (PU3WKH HAa YpPOBHE
cpenHero oOiiero oO0pa3oBaHMs U3y4daeTcs B YCIOBUAX KaOuWHETa (PU3MKU WK B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
B kabunere (usuku nmeercss HEOOXoauMOe JlabopaTopHOE O0OpYJOBaHUE IS
BBIMIOJIHEHMSI YKa3aHHBIX B IporpaMMe IO (U3MKE NPaKTUYECKUX pabdoT Hu
JEMOHCTpaliMoHHOe  oOopyaoBaHue.  JleMoHCTpamoHHOE — 00OpYJIOBaHHE
dopMupyercss B COOTBETCTBUU C MPHUHLIMIIOM MUHUMAJIBHON JOCTATOYHOCTU M
o0ecreunBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOTrpaMMe MO (U3KKE KIFOYEBBIX
JEMOHCTpalMid  JJii  HMCCIICIOBAHMSI M3Yy4aeMbIX SBIEHUH H  MPOIIECCOB,
IMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUU.
JlaGopatopHoe oOoOpyaoBaHuE Il J1a0OPAaTOPHBIX U MPAKTUYECKUX padoT
dopMupyercss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECleYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaromuxcs. TemaTHueckne KOMIUICKTHI
Ja00paTOPHOTO O0OpPYJIOBAaHMUS TOCTPOCHBI HAa KOMIUIEKCHOM MCIOJIb30BAaHUU
aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAaKXKE KOMIIBIOTEPHBIX HU3MEPHUTENbHBIX
CUCTEM B BUJ€ U(POBBIX JT1a0OpaTOpHil.
O6opynoBaHue yueOHOTO KaOMHETa:
- IOCa/I0YHbIE MECTA MO KOJMYECTBY O0YUaIOLINXCS;
- pabodee MecTo MpemnoaBaTeis;
- KOMIUIEKT Y4eOHO-HarIsIAHBIX TOCOOUIA;
- KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;
- 3aJ1aHus JJIs TPOBEPOUYHBIX padoT;
- Ipo(peccroHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;
- MaTepHalbl SK3aMeHa.

Texaudeckue cpeacTra 00ydeHus:
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- IEPCOHANBHBIA KOMITBIOTEP C JTUIEH3MOHHBIM MPOrPaMMHBIM 00€CTIEUEHHUEM;

- IPOEKTOP € SIKPAHOM.

- 3ampl  (OMONMOTEKa, YWTAJIbHBIA 3al C BBIXOJOM B HH(OpPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb HTEepHET)

[TpumepHBIii IepeueHb AEMOHCTPALMOHHOTO U JJa0OpAaTOPHOTO 0O0PYIOBAHMUS

1. [Mudposas mabopaTopus o GpusnKe s MperogaBaTes,
2 [udporas nadboparopus mo Gu3KKe 11 00ydaromerocs,
3 Becbl TEXHMUECKHE C Pa3HOBECAMH;

4, Komrekt jyist 1abopaToOpHOTro MpakTUKyMa MO ONTHKE;

5 Komrekt y1st 1abopaTOpHOTo MpakTUKyMa MO MEXaHHUKE;

6. Komrmekt asist 1abopaTopHOro MpakTUKyMa M0 MOJIEKYJIIPHOU (hr3uKe

U TCPMOIMHAMUKH,

7. Komrekt mis mabopaTopHOro MpakTHKyMa IO AJIEKTPHYECTBY (C
TEHEPATOPOM);
8. Kowmrmnekt myis u3ydeHus: BO30OHOBISIEMBIX HCTOYHHMKOB SHEPIHH

(COMTHEYHOW, BETPOBOW 3HEPruUHM, OMO-, MEXAHMYECKOW U TEPMORIICKTPUYECKOU

HYHEPTETUKH );
9. AmMniepmeTp J1a00paTOpHBIN;
10. BonbT™meTp 1abopaTopHbIii;
11. Konopumerp ¢ HabopoM KamoOpUMETPUUECKUX TEIT;
12. TepmomeTp 1a00paTOPHBIN;
13. Kommuekr st u3y4eHHsT OCHOB MEXaHUKH, TIHEBMATUKH U

BO300HOBJIIEMBIX HCTOYHHUKOB OHCPI'UHU;

14, bapomerp-anepoupn;

15. biiok nuTaHus peryampyemsii;

16. Be0-kamepa Ha OJIBUKHOM IITATHUBE;

17, Buneokamepa mist paboThl ¢ ONTHYECKUMU TPUOOpamMu;
18. ['enepaTop 3ByKOBOM;

19. ['urpometp (ICUXpOMETD);
20. ['py3 HaOOpHBIIA;
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21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SIBIICHUSIM;
46.
47.
48.
49,

JlnHamMoMeTp 1EMOHCTPALIMOHHBIM;

KoMIeKkT nocyapl IeMOHCTPALIMOHHOM C TPUHAJICKHOCTSIMU;
MaHOoMeTp KUAKOCTHOU JEMOHCTPALIMOHHBIN;

MeTp 1EMOHCTPALMOHHBIN;

MuKpOCKON IEMOHCTPALIMOHHBIN;

Hacoc Bakyymub1i1 KoMOBCKOTO;

CToNuK mObEMHBIH;

[IITaTuB IEMOHCTPAIMOHHBIN (U3HUCCKHUIA;

DNEeKTPOIUTUTKA;

Habop n1eMOHCTpaIiMOHHBIN 0 MEXaHUYECKUM SIBIICHUSIM;
Habop 1eMOHCTpallMOHHBIN MO JUHAMUKE BPaIllaTeIbHOTO IBUKEHUS,
Habop neMOHCTpaiMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;
Habop 1eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;

Benepko Apxnmena;

Mastauk MakcBenna;

Habop Ten paBHOTrO 00BEMA;

Hab6op Ten paBHOM Macch,

[Tpubop 115t AeMOHCTpay aTMOC(EPHOTO TaBICHUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Phryar 1eMOHCTpallMOHHBINM;

Cocy sl coobIaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBI;

Tpy6ka HeroToHa;

[Tap ITackans;

Habop nemMoHCTpaInmoHHBINA MO MOJEKYISIPHONH (PU3HUKE W TEIJIOBBIM

Habop n1eMOHCTpaIlMOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop kanmummnsipos;
TpyOka 1t IeMOHCTPAIMKM KOHBEKIIMH B KUIKOCTH;

{unuHAPBI CBUHIIOBBIE CO CTPYTOM;
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50. [ITap ¢ konbLIOM;

51. BEICOKOBOJIBTHBIN HCTOYHHK;

52. ['eneparop Ban-ne-I'paada;

53. Jo3umeTp;

54. KaMepTOHBI Ha pE30HAHCHBIX SIIIUKAX;

55. KommiekT nmpruOopoB U MpUHAJICHKHOCTEHN SISl IEMOHCTPALIUKA CBOMCTB
AIIEKTPOMArHUTHHIX BOJIH;

56. KoMmriekr mnpuOOpoB mjis W3yYEeHHS TPUHIMIIOB paguonpreMa

H paguoIICpCaain,

57. Komr1iiekT mpoBo/10B;

58. Marsut nyrooOpa3Hblii;

59. Marsur nosiocoBOM I€EMOHCTPALIMOHHBIM;

60. MarmmHa snekTpodopHasi;

61. MasATHUK 2JEKTPOCTaTUYECKUI;

62. Habop nmo u3yueHnto MarHuTHOTO T0JIs 3eMIIH;

63. Habop neMOHCTpalMOHHBIN 110 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
64. Habop aeMoHCTpaIlMOHHBIN 10 MOTYTPOBOHUKAM;

65. Habop aeMoHCTpalMOHHBIN 110 MOCTOSSHHOMY TOKY;

66. Habop 1eMOHCTpaIlMOHHBIH 110 JIEKTPUIECKOMY TOKY B BaKyyMe;
67. Habop aeMoHCTpaIimoHHBIH 10 3JIEKTPOAMHAMUKE;

68. Habop m1s ieMoHCTpanu MarHUTHBIX TIOJICH;

69. Habop st neMoHCTpaiuu SJIEeKTPUIECKUX MOJIEH;

70. Tpanchopmarop yueOHbINH;
71. ITamouka CTeKJISIHHAS;
12. ITanouka 300HUTOBAS;

73. [Tpu6Gop JleHia;

74. CTpenku MarHUTHBIE Ha IITATUBAX;
75. CynTaH 371€KTpOCTaTUYECKHI;

76. [IITaTUBBI N30IUPYIOLIUE;

77. DNeKTpOMarHuT pa30OpHBIi;
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78. HaGop 1eMOHCTpallMOHHBIN 110 TEOMETPUIECKON OTITHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CrHeKTpOoCKOIl ABYXTPYOHBII;

81. Habop criekTpaabHbIX TPYOOK C MCTOUHHKOM MTUTAHMUS;

82. YcranoBka juist u3ydeHus Gpororddekra;

83. Habop nemoHcTpaoHHslif 1o noctosHHoM [1nanka;

84, KOMIUTEKT HarJIIHBIX TOCOOUH /IJIsl TOCTOSTHHOTO MCTIONB30BaAHUS;
85. KommuiekT nopTpeToB asist opopmiieHUs KaOUHETa,

86. KoMriiekT 1eMOHCTpallMOHHBIX YU€OHBIX TAOJIHII.

[Ipu HanmuuMu HEOOXOAMMOTO 000PYIOBAHUS 3aHATHS 1O (PU3UKE B HEKOTOPHIX
ClIydasiX MOTYT TPOBOAUTHCS B HMMEIOIIMXCS B OOpa30BaTEIbLHOW OpraHW3aIllid
MaCTEPCKUX WIIN JabopaTOpHsIX.

3.2 UnpopManroHHoe od0ecnieyeHue 00yueHust

Jlns  peanuzanud  OPOrpaMMbl  JUCHMIUIMHBI ~ OMOIMOTEUHBIM  (PoH.
o0pa3oBaTeIbHOM OpraHu3alui UMEET TIeYaTHbIe U/ UM JICKTPOHHBIC YICOHUKHU U
pa3paOOTaHHbIE B KOMIUIEKTE C HUMH YuyeOHble mocoOus (Tpu HaJIUYHUK),
JOTMYIIEHHBIE K HCIOJIb30BAHUIO TPU peau3aiii 00pa30BaTENbHBIX MPOTPaMM
CpeaHero mpodeccHoHaIbHOTO0 00pa30BaHUsl, peaau3yeMblXx Ha 0a3e OCHOBHOTO
o01ero obpasosanus’.

[Ipu peanuzanuu NOpOrpaMMbl JUCHUIUIUHBI BO3MOXKHO HCIOJB30BAHHE
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K WCIOJIB30BAHHUIO MPHU

peanu3anuy 006pa3oBaTeIbHBIX IPOrPAMM CPEAHEro obmero oopazopanus P,

3.1. YueOHO-MeTOAHYECKOE 00ecIeuyeHne

® MIpuka3 MunucTepcTBa npoceelieHus Poccuiickoii @enepauu ot 5 Hoa6ps 2024 r. N 769 «O6 yTBepxKIeHUH
(henepaspHOTO MEepeyHs YICOHUKOB, JOMYIIEHHBIX K HCIIOIB30BAHUIO TIPH PeaTU3aliy MMEIOIIX TOCYAapCTBEHHYIO
aKKpeIUTalui0 00pa3oBaTEIbHBIX MPOTPaMM HAYaJBHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemHero oOmero
00pa3oBaHKs OpPraHN3alMsIMHE, OCYIIECTBISIONIMMHI 00pa30BaTENIbHYIO EATELHOCTD, U YCTAaHOBIICHUH MIPEAEIBHOTO
CpOKa HCIIOJIb30BaHUsI MCKJIIOYEHHBIX YUYEOHHKOB M Pa3pa0OTaHHBIX B KOMILIEKTE C HUMH Y4EOHBIX IOocoOuit» (B
aKTyanbHO# penakunm). Ccblika Ha yKa3aHHBIN Ipuka3 aktyaipHa Ha 20.02.2025 .

10 ITpukas MunucrepcTa npoceenienus Poccuiickoit ®enepaunn ot 18 mrons 2024 r. N 499 "O6 yTBepkaeHUH
(enepasbHOTO TEpeyHsl JIICKTPOHHBIX 00pa30BaTENBHBIX PECypCcoB, JOMYIIEHHBIX K HCIIOIb30BAHHUIO IIPH
peanu3aly MMEIOMNX T'OCYAAapCTBEHHYIO aKKPEAMTAlMI0 00pa3oBaTENbHBIX IIPOrpaMM HavyajJbHOTO OOIIero,
OCHOBHOTO 00111er0, cpenHero o0mero oopa3oBaHus» (B akTyalnbHOW pemakuny). CCpUIKa Ha yKa3aHHBIM IpHKa3
aktyasibHa Ha 20.02.2025 .
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3.3.1. OcHoBHas JuTepaTypa

1. HmutpueBa B.®. @Dwuszuka ana npodeccuit U CHeUAIbHOCTEH
TEXHUYECKOTO MPOPHIIS: yUeOHHK A7l 00pa30BaTeIbHBIX YUPEKACHUHN cpel. mpod.
oOpazoBanus. — M., Akanemusi, 2023.

2. HOmutpueBa B.®. ®usumka piua npodeccuil U CHENHaIbHOCTEH
texHuueckoro npoduiasa. COopHuk 3amay: yded. mocodbue st oOpa3oBaTelbHBIX
yupexJIeHui cpe. mpod. oopazopanus. — M., Akanemus, 2023.

3. Tpopumoa T.U., dupcop A.B. dusuka mia npodeccuii u
CHEMATbHOCTE TEXHMUYECKOTO W eCTECTBEHHO-HAyuyHOro mpodwuieil: Pemenus
3amad. — M., Axkagemus, 2024.

4. ®upcor A.B. ®usnka 115 mpodeccuii U CrenruaaTbHOCTeH TEXHUIECKOTO
U €CTECTBEHHO-HAYYHOTO Ipoduiieli: ydeOHUK AJ11 00pa30BaTEIbHBIX YUPEKICHUN
cpen. npod. oopazosanus / mox pen. T.1. Tpodumonsoit. — M., Akaaemus, 2021.

3.3.2. DIeKTPOHHbBIEC U3IaHUA:

1.  MunucrepctBo o0Opa3zoBanuss U Hayku Poccuiickoii @exnepauuu
(http://MunoOGpuayku.pd/);

2. ®enepanbubiii moptan "Poccuiickoe oopazoBanue" (http://www.edu.ru/);

3. Nudopmarnmonnas cucrema "EnuHoe okHO J0CTyIa K 00pa3oBaTeIbHBIM
pecypcam" (http://window.edu.ru/);

4. Enunas xoyutekius udpoBeIx 00pa3oBaTelbHBIX pecypcoB (http://school-
collection.edu.ru/);

5. @epepanbHblii LEHTP HWH(POPMATMOHHO-00PA30BATENBHBIX PECYPCOB
(http://fcior.edu.ru/);

6. «DnekTpoHHO-0nbnnoTeunas cucrema (ZNANIUM.COM)

7. Kubep Jlenunka (http://cyberleninka.ru/).

8. www.fcior.edu.ru  (PenepanbHblii  1HEHTp  UH(POPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).

9. wwww.dic.academic.ru (Axagemuk. CoBapu 1 HIMKIONEINN ).

10. www.booksgid.com (BOOKS Gid. DnekTponHnas 6ubinorexa).

11. www.globalteka.ru (I'mobGanteka. I'mobanbpHass OMONIMOTEKAa HAyYHBIX
pecypcoB).

12. www.st-books.ru (JIyumras yueOHast iuteparypa).

13. www.school.edu.ru  (Poccuiickuii  0Opa3oBaTeNbHBIA  TOPTA.
JlocTymTHOCTB, Ka4ecTBO, 3 (PEKTUBHOCTS ).

14. www.ru/book (3nexTponnast OubGIMOTeYHAsI CUCTEMA).

15. www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcbl UHTEpHETa —
dusuka).

16. https//fiz.1september.ru (yueOHO-MeTOAMYECKAs Ta3eTa «DU3MKay).
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17. www. n-t. ru/nl/fz (HoGeneBckue naypeartsl 1o (pU3UKeE).

18. www.nuclphys.sinp.msu.ru (Slnepnas ¢usuka B Untepuere).

19. www.college.ru/fizika (ITogrotoska k EI'D).

20. www.kvant.mccme.ru (Hay49HO-TIOMYJISIPHBIA (DU3NKO-MATEMATHYESCKHI
xKypHai «KBaHT?).

21. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIHN KypHAI JIJIs
MOJIOJICIKH )

3.3.3. IlporpamMHoOe oOecnieuenmne

1. Omnepanumonnas cuctema Microsoft Windows 10

2. TMaker nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoGomHOE MporpamMMHOE
obecrieueHue, He OTPaHUYCHO, OECCPOUHO);

4.  UWnrepuer Opaysep Google Chrome (6ecmiatHoe MporpaMMHOE
obecrieueHue, He OTPaHUYCHO, OECCPOUHO);

5. K-Lite Codec Pack — yauBepcanbHbIii HA0Op KOAEKOB (KOIUPOBIINKOB-
JEKOJUPOBILMKOB) U YTHIIUT JJIsl TPOCMOTpPa U 00pabOTKHU ayAro- U BUAE0(paiIoB
(6ecmutaTHOE MporpaMMHOE obecriedeHue, He OTPaHUueHO, OECCPOUHO);

6. WinDjView — nporpamMma juist mpocMoTpa ¢aitios B popmate DJV u DjVu
(cBOOOIHOE TTPOrpaMMHOE 00€ECIIeUeHIE, HE OTPAHHYCHO, OECCPOUHO);

7. Foxit Reader — mpukiagHoe mporpaMMHOE 00eciedeHue It TPOCMOTpa
AJIEKTPOHHBIX JOKyMeHTOB B cranmgapre PDF (GecrutatHoe mnporpamMmmHoe
obecrieueHue, He OTPaHUYEHO, OECCPOUHO).

3.3.4. JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. Kabapaun O.®., Opno B.A DkcnepuMeHTanbHble 3a/1aHus 10 (PU3UKE.
9-11xku1.: yueOHOE mocoOue IS yyaluxcst o01meo0pa3oBaTeIbHBIX YUPEKIACHUN. —
M.: Bepoym-M, 2021.

2. PeivmkeBuu A.Il. P95 ®dusuka. 3amaunuk. 10—11 kin. : mocobue mis
oOmreoopazosar. yupexaenuit / A. I1. PeimkeBud. — 17-e u3n., crepeorun. — M. :
Hpoda, 2023.
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4, KoHTposb M OLEHKa Ppe3yJbTAaTOB OCBOEHUSI 0011e00pa3oBaTeJIbLHOM

AUCIHUILIHHDBI

KoHTposib M oOLeHKa pe3yJbTaTOB OCBOEHUS 00Ie00pa30BaTEIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPC3 NTUCHUIINIMHAPHBIC PC3YJIbTATHI, HAIIPABJICHHBIC

Ha ¢opMUpoOBaHHE OOMUX U MPO(EecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Kox m nanmenoBanue
(popMupyeMBbIX KOMIIETEHIIM

Pa3zgen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. BeiOupats criocoOsl perieHusy
3ajay npodeccuoHaIbHOM
NesITeIbHOCTH MPUMEHHUTEITHHO
K Pa3IMYHBIM KOHTEKCTaM

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pasnen 7. Temrer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

[To/c*t

OK 02. Mcnonb30BaTh COBPEMEHHBIE
CpelCTBa MOKCKA, aHAIH3a

1 MHTEpIpeTaly UHPOPMaLIUU

1 WHGOPMAIMOHHBIE  TEXHOJIOTHUH]
TSt BBITIOJIHEHU S 3a/1ay
npodeccCHOHANBHOM NesTENbHOCTH

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8.

ITo/c

OK 03.
M peaJu30BbIBAThH

IInanupoBars|
coOCTBEHHOE

Pasnen 1. Tema 1.1

Pasnmen 3. Temsr 3.1., 3.2., 3.3.

B3aMMOJEHCTBOBATh n
B KOJJICKTUBC U KOMaH/IC

paboTtarh

npodeccuonanbHoe W smuHocTHOE Paszmen 4. Temer 4.1.,4.2., 4.3
pasBuTHe, npeanpuHUMaTenbckyro Pasnen 8 Tema 8.1
NESATEIBHOCTD ITo/c

B npodeccuoHanbHOM cdepe,

MCII0JIb30BATh 3HAHUS

MO0  MNpaBoBOW U (PUHAHCOBOMH

FPaMOTHOCTH B Pa3IUYHbBIX

PKU3HEHHBIX CUTYaIHsIX

OK 04. OddextuBHO| Paznen 2. Temsr 2.1., 2.2., 2.3.

Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasgen 5. Temsr 5.1., 5.2, 5.3.

Paznen 6 Tema 6.1
Pazpen 7. Temer 7.1, 7.2, 7.3
ITo/c

OK 05.

OcCy1LIecTBISATh  YCTHYIO

Pasznen 1.

YCTHBIN OIIPOC;
(GpoHTaNbHBIHONPOC;
HaOro1eHNe

3a BBITIOJTHEHUEM
n1abopaTopHbIX padoT;
npakTU4yeckue padoTh]
(peenue
KayeCTBEHHBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BEIIIOJIHEHHE 3aaHUN
IIPOMEKYTOUHON
aTTecTaluu

1 IpodeccrnonansHO OPUEHTHPOBAHHOE COJEpKaHKE (COEPKAHIE NPUKIIATHOTO MOLYII).
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M [HCbMEHHYI0  KOMMYHHUKAILIMIO
Ha roCyJJapCTBEHHOM SI3BIKE
Poccuiickoit dDexaepaiuu ¢ y4eToM
0COOEHHOCTEH COLIMATILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Paznmen 2. Temr1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Paznen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHMIO|

Paznen 2. Temsr 2.1., 2.2., 2.3.

pa60Te TEXHOJIOTHYCCKOC
O60py,I[OBaHI/Ie, HHCTPYMCHTHI,

OCHACTKY

OKPYKaroIIeH cpenbl,| Pasgen 3. Temsr 3.1., 3.2, 3.3.
pecypcocOepekeHHIO, npumeHaTs Pasnen 4. Temur 4.1., 4.2., 4.3
sHanug o0 wu3MeHeHunm KiaumMmarta,| Paszmen 5. Temsr 5.1., 5.2., 5.3.
[IPUHIUTIBI oepexxnuBoro| Pasgen 7. Temsr 7.1, 7.2, 7.3
MPOU3BOJICTBA, s dextuHo| Paznen 8 Tema 8.1
MercTBOBATh B ype3Bbryaitabix| [To/c
CUTYaIHSIX

IIK 1.1. IToaroraBnuBaTh K ITo/c
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