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1. OO0masi xapakrepucTuka padodeil mporpamMmMbl 001eo00pa3oBaTeIbHON
AUCHUIIMHBI «PU3NKa»
1.1.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBarte/ibHoil nporpammsel CIIO:

O6uieoOpazoBaTenbHas nuciuiuinHa «duznkay sBisgeTcs o0s13aTebHON
4acThIO 00I11€00pa30BaTEIBHOTO KA 00pa30BaTEIbHON MPOTPaMMbI B
cootBercTBUM ¢ ®I'OC CIIO 09.02.11 «Pa3paboTka u ynpapiieHHE IPOTrpaMMHBIM
o0ecrieyeHueM»

1.2. Heau u uIaHUpyeMble Pe3yJibTAaThl OCBOCHUS AUCHUIIIHHBI:
1.2.1. Heau 1UCHUTNIMHBI:

Copepxanue mporpaMmbl 001e00pa3oBaTeabHON AUCHUILINHBL Du3nka
HaIlpaBJIEHO Ha JOCTHKEHHUE CIEAYIOMIMX LEeeH:

e  (opMupoBaHuE MHTEpeEca U CTPEMIIEHHUS O0ydaroUuXcs K HAy4YHOMY
U3YYEHHUIO TPUPOJBI, pa3BUTHE MX MHTEJUIEKTYalbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

®  pa3BUTHE TNPEACTABICHUA O HAy4yHOM  METOAE  IO3HaHUA
U (OPMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e  (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHUS KAaK pe3yJbTaTa U3yueHUs
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e  (opMupoBaHue yMEHUU OOBSACHATH SBJIECHUA C HCIOJIb30BAHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e  (opMUpOBaHME MPEACTABICHUN O PO PUUKHU Ui PA3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3TuX Lefied 00eCreurBaeTCsl PEIICHUEM CIEAYIOMMX 3aaad
B IIpoliecce U3yueHUs Kypca (PU3UKU Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus:

e  npuoOpeTeHHe CHUCTEMbl 3HaHUH 00  o0mwmXx  (U3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKJIOYAs MEXaHUKY, MOJIEKYJSPHYIO
(bU3HKY, PJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acTpO(DU3UKH;

e  (QopMupoBaHME YMEHHMH TNPUMEHSTh TEOPETUUYECKUE  3HAHMUS
U1 OOBsICHEHUsI (PU3UYECKUX SIBJICHUM B MPUPOAE U JJI MPUHATHUS MPAKTUUECKUX

pEUIEHNI B TOBCEAHEBHOM KU3HU;



®  OCBOEHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33Ja4 C SIBHO 3aJaHHOU
dusznyecKkoil Mozemblo, 3a/Jay, MOJAPa3yMEBAIOIIMX CAMOCTOATEIHHOE CO3/1aHue
bu3MYecKoi MOJIEIH, COOTBETCTBYIOIICH YCIOBUSM 3a/1a4u;

®  MOHWMaHWE (PU3NUYECKUX OCHOB U MPUHIIAIIOB EHCTBHS TEXHHUECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHSHHS Ha OKPYKAIOUIYIO CPENY;

®  OBJIAQJCHUE METOIAMH CaMOCTOATEIBLHOTO IJIAHUPOBAHHUS
U TpOBEACHUS (PU3NYECKUX OKCIEPUMEHTOB, aHalu3a M HWHTEpIpeTalnuu
uH(bOpMaIInH, ONIPEIeTICHHS TOCTOBEPHOCTH MOJIYYSCHHOTO Pe3yIbTaTa;

®  CO3JaHHME  YCIOBUWA  JUIsl  pa3BUTUS  YMEHHM  MPOEKTHO-

HCCHeﬂOBaTCHBCKOﬁ, TBOpIIGCKOﬁ JCATCIBHOCTH.

* hopMHpoBaHUE Y OOYy4YaIOIIMXCA YBEPEHHOCTH B LIEHHOCTH OOpa3oBaHUS,
3HAYUMOCTH (DU3WYECKUX 3HAHUM JJISI COBPEMEHHOI'O KBaTU(DPUIIMPOBAHHOIO

CIICHHAJINCTA IIPHU OCYIICCTBJICHHUHU €CTO HpO(I)GCCHOHEUIBHOﬁ ACATCIIBHOCTH,
° (bOpMI/IpOBaHI/IC GCTGCTBCHHO-HayLIHOﬁ I'paMOTHOCTH,

* OBJIQJICHUE cnenupuuecKon CUCTEMOM bu3NYecKuX  TOHATHI,

TEPMUHOJIOTHEN U CUMBOJIMKOW;
* OCBOCHHE OCHOBHBIX (DU3UYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEW;

* OBJIQJICHUE OCHOBHBIMU METOJIaMM HAy4YHOTO TIO3HAHUS TPUPO/IBI,
HCTIONB3YeMbIMU B (pu3uke (HaOII0JIeHUE, OMUCAHUE, U3MEPEHUE, BBIABUIKCHHUE

TUTIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

* OBJIAJICHUE YMEHUSIMH 0OpabaThiBaTh JaHHBIC IKCIIEPUMEHTA, OOBSICHITH
TIOJIYYCHHBIC PE3yJbTaThl, YCTAHABIWBATH 3aBHUCHMOCTH MEXIY (HHU3UICCKUMU

BCINYMHAaMU B Ha6J'IIOI[aeMOM SABJICHHUHU, OCJIIAaTb BBIBOJbI,

* bopMHpOBaHWE yMEHHUS pemaTh (U3MYECKUE 3aJladd Pa3HbIX YPOBHEH

CII0KHOCTH,



* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYAJIbHBIX U TBOPYECKUX
crocoOHOCTEH B mpolecce NpuoOpeTeHus 3HaHUH ¢ UCTIO0Ib30BAHUEM PA3IUYHBIX
UCTOYHUKOB HMH(POpPMAIMM M COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;
yMeHui  (QopMynHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO TO3HMIMIO IO

OTHOUIEHUIO K Pu3nyecKor nHMOpMaIK, MOTy4aeMOr U3 pa3HbIX HCTOYHUKOB;

* BOCIIUTAHUE YYBCTBA TOPJOCTH 3a POCCUUCKYIO (DU3MYECKYIO0 HayKy.

OcBoenue kypca O/l «®@uzukay npeamnoiaracT peueHue CieIyonux 3a1au:

* mproOpeTeHne 3HaHui 0 QyHTaMEHTAIbHBIX PU3NYECKUX 3aKOHAX, JICKAIIUX
B OCHOBE COBPEMEHHOM (PU3NYECKOM KapTHHBl MHpA, MNPUHUUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMNCTB M NMPOU3BOJICTBEHHBIX IPOLECCOB, O HanboJiee BaXKHbBIX
OTKPBITUAX B 00J1aCTU (PU3UKH, OKA3aBIIUX ONPEACISIIONIEE BIUSHUE HA Pa3BUTHE

TCXHHUKHN U TCXHOJIOTHUH,

¢ IOHMMAaHHC (1)H3H‘-I€CKOI>JI CYIIHOCTH HBHCHI/Iﬁ, MMPOABJAIOIMINUXCA B paMKax

HpOPI?;BOI[CTBGHHOﬁ ACATCIIBHOCTH,

* OCBOGHHE CIIOCOOOB HCIONb30BaHUSA (DU3NYECKUX 3HAHUW IS pPEUIeHUs
MPaKTUYECKUX M TPO(PEeCcCCHOHATBHBIX 3a7a4, OOBSCHEHHUS SIBICHUN IPUPOJIBI,
IPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHUX IIPOLIECCOB, MPUHUMUIIOB JCHCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOMCTB, oOecrieueHus: 0€30MacHOCTH POU3BOICTBA

Y OXpaHbl IPUPOBI;

* hopMHUpPOBaHKE YMEHUM pelIaTh Y4COHO-TTPAKTUYECKHE 3a/1a4H (PU3UIECKOTO

coziepkaHus ¢ y4€ToM npodhecCruoHaNbHOW HANPaBIEHHOCTH;

® HpI/IO6peTeHI/Ie OIIbITA ITO3HAHUA U CaAaMOIIO3HAaHUA, YMCHI/Iﬁ CTaBHTh 3a1a4U 1

peuiath NpooJIeMbl ¢ Y4ETOM podeccuoHaTILHON HAMIPABICHHOCTH;

* opMUpOBaHME yMEHUW MCKaTh, aHAJIMU3UPOBaTH M  00padaThHIBATh

dusndeckyro nHbOpMAIHIO C YIETOM MPpodheCCHOHANTBHON HAMMPABIECHHOCTH;



* IOJrOTOBKA O0YYAIOLIUXCS K YCIEIITHOMY OCBOCHHIO IUCLUUIUIMH U MOAYJIEH
npodeccuoHambHOTO IMKIa: (OpPMHUpPOBAaHME Yy HHUX YMEHHM U  OMbITa
JESTEIbHOCTH, XapaKTEPHbIX A Npodeccuil / JOKHOCTEH CIlyKalluX WM
CHEIHATBHOCTEH, TOJMy4aeMbIX B MNPOQPECCHOHANBHBIX  00pa30BaTEIbHBIX

OpraHu3anuax;

*IOArOTOBKAa K  (OPMUPOBaHHIO OOHIMX  KOMIIETEHUMH  Oyayuiero
CHELMAIMCTa: CcaMO0Opa30BaHusl, KOMMYHHKAIUM, IPOSIBICHUS TIPakJaHCKO-
IMaTPUOTUYECKOU NO3ULIMM, COTPYAHNYECTBA, IPUHATHS PELICHUN B CTAHAAPTHOU
U HECTaHJApTHOW CHUTyalusX, HNPOECKTUPOBAHUS, MPOBENCHUS (UINUECKUX
m3MepeHud, 3¢P(EKTUBHOTO U OE30MACHOTO HCMOJb30BAHUSI  PA3IUYHBIX
TEXHUYECKUX YCTPOWCTB, COOJIOJNEHUS NpPaBWJI OXpaHbl TpyJaa MpH paboTe ¢

busznueckumMu prudopamMu U 000PYT0BAHUEM.

OcobOeHHOCTh (OPMHUPOBAHUS COBOKYIMMHOCTU 3aJa4 W3Y4YeHUs (UBUKU IS
CHUCTEMBl  CpEIHEro MPOPECCHOHATBHOTO O00pa30BaHMA  3aKIIOYaeTCsl B
HEOOXOIUMOCTH pean3aluu MPOoPECCHOHATILHON HAMpaBICHHOCTU PEIIaeMBbIX

3a1a4, yu€Ta 0COOCHHOCTEH cephl NeSITEIbHOCTH OYIyIINX CIEI[UATUCTOB.
B pe3ynbrate 0CBOSHUS TUCHUILIMHBI 00yUYarOIIUiCs TOKEH 3HATh!

* CMBICJI IOHSITUMN: (PU3UYECKOE SABJICHUE, TUIIOTE3a, 3aKOH, TEOPHSs, BEIIECTRO,
B3aUMOJICHCTBHE, DJICKTPOMArHUTHOE I0JIe, BOIHA, ()OTOH, aTOM, aTOMHOE SIJIPO,

HOHU3BHUPYIOIIUC U3JTYUCHUA,

* CMBICIT (PU3UYECKUX BEIIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CUIa, UMITYJIbC,
paboTa, MexaHU4ecKasi Heprusi, BHYTPEHHS SHEPrUs, aOCOII0THASA TEMIIEpaTypa,
CpPEeIHsAsl KHHETHYECKAash JHEPrusi 4YacTUL BELIECTBA, KOJWUYECTBO TEIUIOTHI,

AJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsif;

¢ CMBICJI (bHSH‘ICCKI/IX 3aKOHOB KJIACCUUYECKOU MCXaHWKH, BCEMHUPHOI'O
TATOTCHUA, COXPAHCHHA OHCPIHUH, HWMIIYJIbCAa W SJICKTPUYICCKOTO 3apsja,

TEPMOJIMHAMHUKH, JIEKTPOMArHUTHOU UHIYKINHU, (OTOdPdeKTa;



* BKJIQJ POCCHUHCKUX M 3apyOeXHBIX YYEHBIX, OKA3aBIIMX HaMWOOJbIIEEe

BIUSTHUE HA pa3BUTHE (QUBHKH;
B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI O0YYAIOIIHIICS TOJKEH YMETh:
* IPOBOJUTH HAOJIIOICHHS], INTAHUPOBATH U BBINOJIHATH SKCIIEPUMEHTHI,
* BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIIH,

¢ IIPUMCHATD ITOJTYUCHHBIC 3HAHUSA 110 (1)I/IBI/IKC JJIs1 00BICHCHUS p33H006p33HI)IX

(u3nyecKuX SBJICHUN U CBOWCTB BELIECTB;
* IPAKTUYECKU UCIIOJIb30BaTh (PU3UUECKUE 3HAHMUS,
* OLICHMBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaLuy;

* UICIIOJIb30BaTh NPHOOPETEHHbIE 3HAHUS W YMEHHUS U1 pEUIeHUs
OPAaKTUYECKUX 3aJad IIOBCEJHEBHOM JKM3HM, oOecredeHuss Oe30MacHOCTH
COOCTBEHHOW JKM3HHM, pPAlMOHAIBHOIO MPUPOAOIOJIB30BAHUS U  OXpaHbl

OKPYXaIOUIEH CPEIbL.

* ONHUCHIBATh U OOBICHATH (PU3MUECKUE SIBJICHUS W CBOMCTBA TEN: CBOMICTBA
ra3oB, OKHUJAKOCTEM M  TBEPABIX TeN; JJIEKTPOMATHUTHYK  HHIYKLHIO,
pacnpoCTpaHEHUE dJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWMCTBA CBETa;

M3JIy4YE€HHE U MOTJIOIICHUE CBETa aTOMOM; (pOoTo3 (P deKT;
* OTJIMYATh TUIIOTE3bl OT HAYUYHBIX TEOPUH;
* Ie7IaTh BHIBOJBI HA OCHOBE SKCIIEPUMEHTANILHBIX JAHHBIX;

* IIPUBOJUTL IIPHUMCPHBI, IIOKA3bIBAIOIIHUC, YTO: H36JHOI[CHI/I$I N SKCIICPUMCHT
SIBJISIFOTCSI OCHOBOM JJIA BBIABMOXKCHUA THIIOTE3 U TCOprI, IMO3BOJIAIOT IIPOBEPHUTH
HCTUHHOCTL TCOPETHYCCKHUX BBIBOJOB; (1)I/ISI/IIIGCK8,$I TCOpHUA OACT BO3MOKXHOCTD
00BACHATH U3BECTHBIC SIBJICHUS IIPHUPOJAbI 1 HAYUYHBIC CbaKTBI, NpCaACKa3bIBaTh CIIC

HCU3BCCTHBIC SABJICHUA,



* IPUBOAUTDH MPUMEPHI MPAKTUYECKOTO MCIIONb30BaHUS (PU3UUECKUX 3HAHUM:
3aKOHOB MEXaHHUKH, TEPMOJMHAMUKM W DJJEKTPOAUHAMHMKHA B DHEPIETHKE;
pPa3IMYHBIX BHJOB JJIEKTPOMArHUTHBIX W3JIyYCHHW JUIA pa3BUTUA pPaguo H
TEJICeKOMMYHUKAIMH, KBAaHTOBOW (U3UKH B CO3/JaHUU SACPHOM HSHEPreTHKH,

J1a3CpPOB;

* BOCIIpUHUMaTh M Ha OCHOBE TMOJYYCHHBIX 3HAHUH CaMOCTOSTEILHO
OIlecHWBaTh WHQpOpMaIuio, cojaepxkamrytocss B coodmenusx CMU, HurepHere,

HAaYYHO-TIOIYJIIPHBIX CTAaTbiX.
* IPUMCHSTD ITOJTYYCHHBIC 3HAHUWA IJIS PCIICHUS (1)I/I3I/I‘-IGCKI/IX 3agay,

* OTIPENICNIATh XapakTep (PU3MYECKOro Impolecca Mo rpaduky, TadmuIle,

bopmyne*;

U3MEPATH Pl PU3NYECKUX BEIUYMH, MIPEACTABIISIS PE3yIbTaThl U3MEPEHUI C
YYETOM UX MOTPENTHOCTEM.

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOCHHSI 001I€00Pa30BATENIbHOI
aucuIIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
O6mue komnerenuuu (nanee — OK) u npodeccroHanbHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHH C JHMYHOCTHBIMH, METalpeAMETHBIMH U
NpEeIMETHBIMU pe3yJibTaTaMu oOydeHus 0azoBoro ypoBHs (nmainee — IIPO)

dI'OC COO npencrapneHsl B TaOJIHIIE:



Kox ¥ HauMeHOBaHHe
¢GopmMupyembIx
KOMIIeTeHIIMH

HHaHpreMble PE3YJAbTATHI 0OCBOCHUA NMPOrpaMMbl IO JTUCIHHUIIJIMHE

O6mme!

JMcuunIMHAPHbIE?

OK 01. BeiOupats
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JESATeTbHOCTH
PUMEHUTEIBHO

K Pa3InIHBIM
KOHTEKCTaM

JInuHOCTHBIE PE3YJIbTaThI
BOCIIUTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0IIO0HE;

- TOTOBHOCTb K aKTMBHOM JIEATEILHOCTH TEXHOJIOTHYSCKOM 1 COIUATbHOM
HaIpaBJIECHHOCTH, CIOCOOHOCTh HMHHMIIMMPOBATh, IUIAHUPOBATH |
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JACSTEIBHOCTD;

- HHTEPEC K pa3InYHbIM cepam npodhecCHOHATBHON IeITeIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO W CaMOOOPA30BAHHIO Ha
MPOTSYKEHUH BCEH JKU3HU.

MertanpeameTHble pe3yabTaThl I0JKHBI OTPAXKaTh:

JOJDKHBI OTpaXaTb B YaCTU TPYyAOBOIO

OsBnageHue YHUBEPCAIbHBIMU y4eOHBIMU IMO03HaBaTEILHBIMU
JICUCTBUSIMU:

a) 6a30BBIC JJIOTUYECKHE ICHCTBUS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBAaTh M aKTyaJU3UpPOBaTh MPOOJIeMY,

paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIUBATh CYIIIECTBEHHBIN IPU3HAK
WM OCHOBAHUs JJIsi CpaBHEHWs, Kiaccupukanuu W 000OIICHHUS;
OTIPEIeNATh LT AEATEIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUU UX
JOCTYIKCHUS;  BBIABIATH  3aKOHOMEPHOCTH UM IMPOTUBOPEUYUS B
paccMaTpUBaEMBIX SIBIICHUSX; BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBHE pE3YJIBTATOB IIEJISIM, OICHUBATh PHUCKHU
MOCNEACTBUIA AESITENbHOCTH; pPa3BUBaTh KPEATUBHOE MBIIUICHUE MPU
pEIICHUH KU3HESHHBIX MTPOOIIeM;

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HaABBIKAMHU  y4eOHO-HCCIICJIOBATEICKOH W MPOCKTHOM
NEeSITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

- BBISBIIATH IPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYAIM3UPOBAThH 3ajady,
BBIBUTATh TUMOTE3y €€ pEIIeHUs, HaxOOuUTh apryMEeHThl JUIs

ITP6 1. ChopMupoBaHHOCTH IIPEICTABICHUNA O
poiun

u Mecte (GU3MKKM U acCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MuUpa, O
cucteMooOpasyromeid  posin  (U3HKH B
pPa3BUTHU CCTECTBEHHBIX HAYK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHi, O BKJIaJe
POCCHICKHX

U 3apyOEKHBIX yYEHBIX-(PU3UKOB B Pa3BUTHE
HAyK{; TOHUMaHWE (PU3MUYECKOW CYIIHOCTH
HaOII0JTaeMBIX SIBIICHUH MHUKPOMHUPA,
MaKpoMHpa M MeramMupa; MOHUMaHHE POJIU
ACTPOHOMHUHU B TMPAKTUYECKOHW NEATEIHHOCTH

YyeoBeKa U JalIbHENIIEM Hay4YHO-
TEXHUYECKOM  Pa3BUTHH, pOIU  (DU3HKHU
B ¢dbopMUpoBaHUU Kpyrosopa u

(YHKIIMOHATIBHON T'PaMOTHOCTH YeJIOBEeKa JJIs
peleH s MPaKTHYECKUX 3a7ad;

ImP6 2.  CdopMupoBaHHOCTH  yYMEHH
pacrno3HaBaTh buznveckue SBJICHUS
(mporieccbl) M OOBACHATH MX Ha OCHOBE
W3YYEHHBIX  3aKOHOB:  paBHOMEpHOE U
PaBHOYCKOPEHHOE pSIMOJINHEIHOE
IBWJKEHHE,  CBOOOJHOE  IIaJieHue  Tell,
JBIDKEHHE 10  OKPYXXKHOCTH,  HMHEpIMA,
B3aMMOJICHCTBHE Tel, KoyiebaTebHOe
JIBIDKEHUE, PE30HAHC, BOJIHOBOE JIBHYKCHHE;

1 O6umme pe3yabTaThl C(OPMYJIMPOBAHBl B COOTBETCTBMU C JMYHOCTHBIMM M METAIPEAMETHBIMU DE3YJIbTaTaMH
0011eo0pa3oBaTe/ibHAs TUCIUILIHHA.

OI'OC COO, B (HOpMHUPOBaHMH KOTOPHIX Y4acTBYET

2 JlucoynIMHAPHBIE PE3yIbTaThl cOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHUAMH K MPEAMETHBIM pe3ynsTaTaM 6azosoro yposas (ITP6) ®IOC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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JI0Ka3aTeNNbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh MapaMETPbl U KpUTEpUU
peLeHuUs;

- aHAJM3MPOBATh IOJYUYEHHBIE B XOJI€ PEIICHUs 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh IIEPEHOCUTH 3HAHUS B IO3HABATEJbHYIO U MPAKTUYECKYIO YacTH
KU3HEJEATEIbHOCTH;

- YMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NIPEIMETHBIX 001acTei;

- BBIIBUIATb HOBBIE MWJIEW, NpeUIaraTb OPUTMHAJIbHBIE IOAXOJbl U
peLeHus;

- IpOSIBJIATH CIHOCOOHOCTb WX HCIOJIb30BAaHUS B I103HABATEIbHOU U
COLMAJIbHOM MIPAKTHUKE;

-MIPOSIBJISITh  CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY
METOI0OB pELIeHUs MPAaKTUYECKUX 3ajady, NPUMEHEHUIO pPa3IUYHBIX
METO/I0B 03HAHHUS;

- CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHbIE 3a7aud B 00pa3oBaTeIbHOMN
NEeSATENIbHOCTH M KU3HEHHBIX CHUTYalUsX; BBUBISATh MPUYUHHO-
CIIEICTBEHHBIE CBA3M M JJs JOKa3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1laBaTh IMApaMeTpbl U KPUTEPUU DPELIECHUS aKTyaJlu3UpoBaTh 3a4audy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs], HAXOIUTh apTyMEHTHI;

- aHAJIM3HMPOBATh IIOJYYEHHBIE B XOJ€ PEIICHHs 3a7aud pe3yNbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSX; [JaBaThb OLEHKY HOBBIM CHUTyalusM, OLCHUBAaTh
NPUOOPETEHHBIN OTIBIT;

- paspabarbiBaTh IUIaH peIIeHUs NpoOJIeMbl C Y4YEeTOM aHalu3a
UMEIOUINXCA MaTepHabHBIX W HEMaTepUalbHBIX PECypCOB; CTAaBHUTH
npoOJIeMbl U 33Ja4u, JIOMyCKaloIUe aJbTepHATUBHBIEC PEILICHUS

g dy3us, OpOyHOBCKOE JBUKCHHE, CTPOCHUE
KUAKOCTEH U TBEPIBIX TEJ, HU3MEHEHHUE
o0beMa Ten MpU HarpeBaHUU (OXJIAKICHHH),
TEIIOBOE paBHOBecHE, UcHapeHue,
KOHJICHCAIlMs, IUIaBJICHUE, KPHCTAJLTH3AIIHs,
KUIICHUE, BIIAXKHOCTh BO3/1yXa, CBSI3b CpeaHEl
KHHETUYECKOW YHEPTUH TEIUIOBOTO JIBHIKCHUS
MOJIGKYJT C aOCOJIIOTHOW TeMIlepaTypoi,
MOBBIIIICHWE  JABJICHHUS Ta3a TMpPUH  €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXTY
napameTpamu COCTOSTHUS raza B
U30IPOIIECCaX; AIEKTPU3ALIUS TeI,
B3aUMOJICHICTBHE  3apsJIOB, HarpeBaHue
OPOBOJAHMKA C TOKOM, B3aUMOJICHCTBHUE
MarHUTOB, JJICKTPOMArHUTHAs  HMHIYKIHUS,
NeiicCTBHE MarHUTHOTO TOJII HAa MPOBOJHUK C
TOKOM " JIBYOKYTITHIACST 3aps,
JNICKTPOMArHUTHBIC KOJIEOAHWUS W  BOJIHBI,
NpSIMOJIMHEMHOE  paclpoCTpaHEHHWE CBeETa,
OTpaKeHHE, MpeJOMIICHHEe, WHTEepP(EepeHITHS,
T pakIus U MOJIsSpU3alus CBeTa, JUCTIEPCHUs
cBeTa; GOTOIEKTpUIECKUl 3PPEKT, CBETOBOE
JaBJI€HHE, BO3HUKHOBEHUE  JIMHEHYATOTO
CTIIEKTpa aToMa BOJOpPO/A, €CTECTBEHHas |
HCKYCCTBEHHAs paJlO0aKTHBHOCTS;

IIP6 3. BrnameHue OCHOBOIIOJIATrarOIIUMUI
(U3MYECKUMU TIOHATHSAMH U BEIHMYWHAMH,
XapaKTePU3YIOMIUMHA (PU3UICCKUE TTPOIIECCHI
(cBSI3aHHBIMH C MEXAaHUYECKHM JIBIKEHUEM,

BSaHMOHeﬁCTBHeM TECII, MEXaHNYCCKHUMU
KOJICOAHUSIMH n BOJIHAMU, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BE€IICCTBA,

TCIUIOBBIMH TIPOLIECCaAMU; DJJICKTPUYCCKUM U
MAardiMuTHBIM IIOJISIMH, DJICKTPHUYCCKUM TOKOM,
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OJICKTPOMAriMTHBIMHA KOJ’IC6aHI/ISIMI/I u
BOJIHAMU; ONTUYECKUMU SIBIICHUSIMU;
KBAHTOBBIMHU ABJICHUAMU, CTPOCHUCM aTOMa U
aTOMHOTO anpa, PaOaKTUBHOCTHIO);
BJIQJICHUE OCHOBOIIOJIATAIOIIIUMU
ACTPOHOMUYECKUMU MOHATHUSIMH,
MO3BOJISIIOIIMMH XapaKTEPU30BaTh MPOLIECCHI,
OPOUCXOJSAIINE Ha 3Be3/aX, B 3BE3THBIX
CUCTEMAaX, B MEXKIAIAKTUYECKON CpEeIE;
JBUKEHHE HEOECHBIX Tell, SBOJIIOIUIO 3BE3/ U
Bcenennoi;

[IP6 4. BnageHue 3aKOHOMEPHOCTSIMHU,
3aKOHaMU

U TEOpHsIMU (3aKOH BCEMHUPHOTO TATOTeHUs, I,
IT u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKOW HHEPTruU, 3aKOH COXPAHCHUS
UMITYJIbCA, TPHUHIUI CYNEPIIO3UIUU  CHUJI,
NPUHIUI PaBHONPABHOCTH HMHEPLUHUAIBHBIX
CHUCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETHUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA,
ra3oBbIe 3aKOHBI, TIEePBBIi 3aK0H
TEPMOJIUHAMUKY; 3aK0H COXpaHEHUs
3JIEKTPUYECKOT0 3apsaa, 3akoH KynoHa, 3akoH
OmMa jns yuactka 1ienu, 3akoH Owma s
MOJTHOM JIEKTPUYECKON LEMNH, 3aK0H J>KOoyIis -
JleHua, 3aKOH 3JE€KTPOMArHUTHOW MHAYKIIUH,
3aKOH COXpaHEHUS SHEPTUH, 3aKO0H
MPSIMOJIMHEHOTO  paclpOCTpaHEHUsl CBETa,
3aKOH OTPAXE€HUS CBETA, 3aKOH MPEIOMIICHHS
CBETA; 3aKOH COXPaHEHUsI SHEPruH, 3aKOH
COXpaHEHHUsS WMITYJIbCa, 3aKOH COXpPaHCHHUS
3JEKTPUUYECKOTO 3aps]ia, 3aKOH COXPAHEHHS
MacCOBOI0 4Hcia, nocrtyiaarel bopa, 3akoH
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paaMOaKTUBHOIO  paclnaja); YBEPEHHOE
UCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH
npu  aHanuze  (PU3MUYECKUX  SBICHHHA U
IPOIIECCOB;

I[IP6 6. BnaneHwe OCHOBHBIMH METOAAMHU
HAyYyHOTO TIO3HAHMS, MCIOJIb3YEeMbIMU B
¢u3nKe: NMPOBOAUTH NPSMBIE U KOCBEHHBIE
U3MepeHusl (U3NYECKUX BEIUYMH, BbIOMpas
ONTUMAJBHBIA  CcHoco0  M3MEpeHHsT U
UCIIONB3YSl  M3BECTHBIE  METOABl  OIICHKHU
NOTPEUIHOCTE  M3MEpEHUH, [IPOBOJUTH
UCCIIEJIOBAaHUE 3aBUCUMOCTEH  (DU3HUECKUX
BEJIMYMH

C HCHOJb30BAaHUEM TPSAMBIX H3MEpPEHUH,
OOBSACHATH [I0JIy4YEHHBIE pe3yIbTaThl,
UCHIONB3Ys (pU3MUecKre TEOpUH, 3aKOHBI U
MOHATHS, W JeJaTh BBIBOJbI; COOJIIO/IATh
MpaBuiia 6e30macHOro Tpyna
IpU MPOBEIECHUU HCCIENOBAaHUN B paMKax
y4eOHOro  OJKCHepuMeHTa W y4eOHO-
HCCIIEJ0BATEIBCKON JESATEIBHOCTH c
HCIOJIb30BaHUEM ITU(PPOBBIX U3MEPHUTEIBHBIX
YCTPOUCTB M J1aGOpaTOpHOro 00OpYyOBAHHUS;
c(hOopMUPOBAHHOCTH MpEeACTABICHUI
0 METOoJ1aX MOJTyYEHUS HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUMU;

I1P6 7. CpopMHUpPOBaHHOCTh YMEHHS pelIaTh
pacueTHble 3a7aud C SBHO  3aJaHHOMU
¢buznyeckoi MO/JIENBIO, UCIIOJIBb3YsI
dbuznveckue 3aKOHBI
U TPUHLUIBL, HA OCHOBE aHalM3a YCIOBHS
3aja4i  BbIOMpaTh (U3HUECKYI0 MOJEb,
BBIIENATh (PU3UUECKUE BETUUUHBI U POPMYIIBL,
HEOOXOJIMMBIE JUIsl €€ pEelIeHHs], MPOBOJUTH
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pacyeTsl u OIICHUBATH peanbHOCTh
MOJIy4YEHHOTO 3HAYEHUS buznyeckoit
BEJIMYUHBI; peliaTh KaueCTBEHHBIC 3aJlayH,

BBICTpauBasi JIOTUYECKH HEMPOTUBOPEUUBYIO
LIENIOYKY  pacCyXIEHHUM C ONopol Ha

U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nueckue BICHUS
OK 02. Mcnons3oBath | JINUHOCTHBIE pe3ybTaThl JOJKHBI OTPAXKATh B YaCTH IEHHOCTH HayyHoro | [IP6 5. VYMeHme yuuTHIBaTH TpaHMIIBI
COBPEMEHHBIC CPEACTBA | TO3HAHUS: IPUMEHEHUS M3YYEHHBIX bu3IecKux
MOKCKa, aHaJIHn3a - c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO | MOJIEIIEH: MaTepuagbHas TOYKa,

Y MHTEPIIPETALUU
nHpopmauu

1 HH(pOpPMaITMOHHBIC
TEXHOJIOTUU

IUISL BBITIOJTHEHHMS 33124
npodeccHoHaIbHON
JeSITeTbHOCTH

COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAyKH M OOLIECTBEHHOW NPAKTHKH,
OCHOBaHHOTO Ha IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO
MecTa B IMOJUKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHUE S3bIKOBOW M YUTATEIBCKON KYJIbTYPBI KaK CPEACTBA
B3aUMOJICHCTBHS MEXTy JIFOJIbMU M MTO3HAHUS MHPA;
MeranpenmerHsle  pe3yiabTaThl  JIOJDKHBI  OTpaKaThb:
YHHUBEPCAJIHHBIMH YU€OHBIMH IMO3HABATEIHLHBIMH JIEHCTBUSMU:
B) paboTta ¢ uHpopmarueii:

- BJIaJIETh HaBBIKAMH TMOJY4YeHHs] WH(OpPMAIMKA U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATENBHO OCYIIECTBIATh MOUCK, aHAIN3, CUCTEMATU3ALIUI0
U UHTEpHpeTanvio WHGOPMAIMHM  pa3IMYHBIX BHIOB U (GopM
IpEeCTaBICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opMarax C yd4eToOM Ha3HAYCHHS
UHpOpPMALlUU U IEJIEBOM ayIUTOPHH, BBIOMpas ONTUMAabHYIO (Gopmy
NPEJICTAaBIICHNS U BU3yaTH3allHH;

- HCIIOJIb30BaTh CpEACTBA MH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHH B  PENICHHWH KOTHUTHBHBIX, ~KOMMYHUKAaTHBHBIX U
OpPraHU3allMOHHBIX 3a7ay ¢ COOMI0IEHUEM TpPeOOBaHUI >ProHOMHUKH,
TEXHUKA O€30MacHOCTH, THTHEHBI, PEeCcypcocOepeKeHUs, TPaBOBBIX W
TUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 6€30MacHOCTH;
- BIQJACTh HaBBIKAMH pACIO3HABaHUS W  3aIIUTHI
UH(OPMALMOHHOM 0€30MaCHOCTH JMYHOCTH

OsBnanenue

nH(popManuu,

HHCPpLHAJIbHAA CUCTCMa OTCYCTA, HﬂeaHLHLIﬁ
ra3; MOACIN CTPOCHHUA TIa30B, )KHHKOCTCﬁ u

TBEPABIX TEJ, TOYECUHBIA SJIEKTPUUYECKUI
3aps, saepHas MOJEiIb aTroMa, HYKJIOHHAas
MOJIEJIb aTOMHOTI'O saapa

IpU peUIeHUH PU3NUECKUX 3a]a4;

I[MP6 9. CdopMupoBaHHOCTH COOCTBEHHOM
NO3ULIMK 10 OTHOUIEHUIO K (hU3NYECKOMH
nHbOpMAIMY, TOJlydaeMOH W3  Pa3HBIX
UCTOYHHUKOB, YMEHUH UCIOJIb30BaTh
nuppoBbIe  TEXHOJOTMH ISl TIOHCKA,
CTPYKTYpUPOBaHUS, MHTEpIpeTalun U
MpeaCTaBIeHus  y4eOHOW W HaydHO-
HOMYJSIPHON MH(pOpMAaLUU; pa3BUTHE YMEHUH
KPUTHYECKOTO aHaiamu3a IIOJIy4aeMou
uH(popMaIu

OK 03. [TmanupoBaTh
1 pealin30BbIBaTh

JImgyHOCTHBIE pE3yIbTaThl AOJDKHBI OTpaXarb B YaCcTU OYXOBHO-
HPAaBCTBCHHOI'O BOCITUTAHUS !

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOMH
MO3UIMU TI0 OTHONICHHIO K (DU3HUYECKON
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coOCTBEHHOE
npodeCCuOHATBHOE

Y JINYHOCTHOE
pas3BuUTHE,
MPEPUHIMATETLCKY
10 JICSATEIBHOCTD

B mipoeccroHabHOM
cdepe, UCIIOTH30BATH
3HaHMA 10 NIPABOBOM
1 (pUHAHCOBOM
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HCHHBIX CUTYaIUIX

- CIIOCOOHOCTH OLCHUBATL CUTYALIUIO U IPUHUMATh OCO3HAHHLIC PCIICHUA,

OPHUEHTUPYAICH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI
Y LIEHHOCTH;

-0CO3HaHUE JIMYHOTO BKJIa/l B IOCTPOEHHUE YCTOMYMBOIO OyAyILEro;
MeranpenmeTHsle  pe3yibTaTbl  JOJDKHBI  OTpaxkaTh:  OBiajaeHue

YHHUBEPCATbHBIMU PETYISATUBHBIMU J1€HCTBUSMHU:

a) caMOOpTraHU3alUs:

- CaMOCTOATEIbHO OCYIIECTBISATH I[1O3HABATEIBbHYIO JEATEIbHOCTD,
BBISBJISITH TIPOOJIEMBI, CTaBUTh U (DOPMYITHPOBATh COOCTBEHHBIC 3aa9H B
00pa3oBaTeNbHON 1eATEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITEJIbHO COCTaBIIATH IUIAH PEHICHUS MPOOJEMBbI C Y4eTOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEMH

Y MPEIIOYTEHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW SPYAHUIIMHA B
pa3HbIX 00JaCTSIX 3HAHUN, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEIbHbBIN
U KyJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MpHEMbl pedriekcuu [UIsl OLEHKH CHUTYyalluH, BBIOOpa
BEPHOTO PEIIICHUS;

- YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS

10 WX CHIDKEHUIO

nHopManuy, TOIy4aeMOd U3  Pa3HBIX
WCTOYHHUKOB, YMEHUH UCTIOJIb30BaTh
nudpoBbIE  TEXHOJOTMH  JUISI  TIOMCKA,
CTPYKTYpUPOBaHUS, UHTEPIpETAINN u
MpeICTaBiICHUs]  y4eOHOWM W HAy4YHO-
HOIYJISIPHOM WH(pOPMAIINHU; Pa3BUTHE YMEHUH
KPUTUIECKOTO aHanm3a MOJTy4aeMoit
uHdopmaruu

OK 04. DdpdexTuBHO
B3aMMO/IEHICTBOBATh
1 paborath

B KOJIJIEKTHBE U
KOMaH/1e

JImgyHOCTHBIE PE3YIBTATHI JOJIKHBI OTPAXAaTh B YaCTHU IECHHOCTU HAYYHOI'O
IIO3HAaHMUA:

-OBJIaJICBAaHME HABBIKAMH  y4€OHO-MCCIIEJOBATENBCKOM, IPOEKTHON
U COLIMAJIbHOU JIE€ATEIbHOCTH;
MeranpeameTHsle  pe3yibTaThl  JOJDKHBI  OTpaxkarb:  OBiiajeHue

YHHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JCHCTBUSIMMU:

0) cCOBMECTHasI IESITEIIbHOCT:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM

Y MHIUBHUIYaJIbHOM paboTHI;

- BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JICUCTBHI ¢ yueTOM OOIINX
MHTEPECOB M BOZMOXKHOCTEHN KaXKJJOr0 4JIeHA KOJIJIEKTHBA;

- TNPUHMMATh 1M COBMECTHON JIEATENIbHOCTH, OPraHU30BHIBAThH

[IP6 10. OBnagenue ymeHUsIMH paboTaTh B
rpyrmmne

C BBIIIOJHEHHEM PAa3JIMYHBIX COIHAIBHBIX
poneil, IulaHUpOBaTh  pabOTy  TPYIIIHI,
palMoOHAIFHO PaCTIPEICISITh JCATEIBHOCTh B
HECTaHIAPTHBIX  CHUTyallUsX,  aJIeKBaTHO
OLICHUBATh BKJIAJ Ka)XXIOTO W3 YyYaCTHUKOB
TpyNIibl B pEIIEHWe  paccMaTpuBaeMon
poOIeMbI
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U KOOPJMHHUPOBATH JIEHCTBUSA 1O €€ JOCTHXKEHHIO: COCTaBJIATH IUIAH
JEUCTBHMN, PACHPEACIATE POJIU C YI€TOM MHEHUH y4aCTHUKOB, 00CYXIaTh
pe3yIbTaThl COBMECTHON pabOTHI;

-OIIEHUBATh Ka4eCTBO CBOETO BKJIAJA W KaXKJOr0 y4acTHHKAa KOMaHIbI B
00U pe3yNbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

-IIpeJyIaraTb HOBBIE IIPOEKTHI, OLCHWBATh WJICU C TO3UIMHA HOBU3HHI,

OpUTMHAJIIBHOCTH,  IPAKTHUYECKOM  3HAYMMOCTH;  KOOPJAMHUPOBATh
U BBIIOJHATH paboTy B  YCIOBHUSIX pPEATbHOTO, BHUPTYaJIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

-OCYIIECTBIISTh MO3UTUBHOE CTpaTernyecKkoe MOBECHUE

B Pa3IMYHBIX CUTYalUsX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH
UHUIIMATHBHBIM.

OBnajieHe YHUBEPCATBHBIMU PETYJISITHBHBIMU JCHCTBHUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- NpPUHUMATh MOTHBBI W apPTyMEHTHl JPYTUX JIOJACH MpPU aHAIH3e
pe3yJIbTAaTOB JICSTEILHOCTH

OK 05. Ocy1iecTBasiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAITUIO

Ha rocy1apCTBEHHOM
si3p1ke Poccuiickoi
denepanuu ¢ yaeToM
0COOCHHOCTEH
COLIMAJILHOTO

Y KYJIBTYpHOTO
KOHTEKCTa

JInyHOCTHBIE pE3ynpTaThl JOJDKHBI OTPAXKAaThb B YACTH ICTETUYECKOTO
BOCIIUTAHHUS:
- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi SCTETUKY ObITa, HAYYHOTO U

TEXHHYECKOTO TBOPYECTBA, CriopTa, Tpyaa
1 OOIIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTHYECKOTO BOCIIUTAHUS MTPOSBIIATH:

-IICHHOCTHOE OTHOIIIEHUE K rOCy/IapCTBCHHBIM CHMBOJIaM,

HUCTOPUYECKOMY U IPUPOJHOMY HACIEOUIO, NaMATHUKAM, TPaaULUsAM
HaponoB Poccum, noctmxenussM Poccum B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTUSX U TPYIE;

MeranpeameTHsle  pe3yibTaThl  JOJDKHBI  OTpaxkarb:  OBiiajeHue
YHHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSAMHU:

a) o0reHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX cepax KU3HH,

- pa3BepHYTO W JIOTHYHO H3JIaraTb  CBOIO  TOYKY  3PCHHUSA

C UCITOJIb30BAHUCM SA3BIKOBBIX CPCIACTB

[TP6 1. ChopMupoBaHHOCTH TIPEICTABICHUN O
ponu

n wmecre (GU3MKM U aCTPOHOMHUHU B
COBPEMEHHOM HAay4yHOW KapTHHE MHpa, O
cucremooOpasyromeid  poau  (U3MKH B
pa3sBUTUM  €CTECTBEHHBIX HAyK, TEXHHUKHU
U COBPEMEHHBIX TEXHOJOIMi, O BKJIaJe
POCCUNCKUX

1 3apyOEXHBIX YUEHBIX-(D)M3UKOB B pa3BUTHE
HayKH; TIOHUMaHHE (QU3MUECKOW CYIIHOCTH
Ha0J110/1aeMBIX SIBIICHUI MHUKpPOMHUPA,
MakpoMMpa M Meramupa; MOHUMaHHE pOJU
aCTPOHOMHUHU B TPAKTUYECKOM NEATEIbHOCTH

YeJI0BEKa u JaJIbHEUIIEM Hay4HO-
TEXHUYECKOM  pa3BUTUHU, pPOIH  (DU3UKHU
B dbopmupoBaHUU Kpyrosopa u

(YHKIIMOHATILHOM TPAaMOTHOCTH YeJIOBeKa JIJIs
pElIeHUs TPAKTUIECKUX 33724
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OK 07. CopneiicTBoBaTh
COXPaHCHHIO
OKpY>Karollen Cpebl,
pecypcocOepeRkeHHUIO,
MPUMCHSITh 3HAHHUS
00 M3MEeHEeHUHn
KJIMMAaTa, MPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBATH

B UpE3BbIUATHBIX
CUTYaIUAX

JlnyHOCTHBIE pe3ynbTaThl JOHKHBI OTpa)XkaTh B YacTH HKOJOTUYECKOIO
BOCIIUTAHUS:

- c(OpPMUPOBAHHOCTH JKOJOTHYECKON KYJIbTYphl, TOHUMAHUE BIIHSHHUS
COLIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U
COLIMAJILHOW Cpefibl, OCO3HAaHUE INI00AIBHOI0 XapaKkTepa 3KOJIOIMYECKHUX
npo0Jem;

- IJJAHUPOBAHUE M OCYILIECTBJICHHUE NEHCTBUU B OKPYKAIOUIEH Cpele Ha
OCHOBE 3HaHUJ LIeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEMPUATHE JIEUCTBUI, IPUHOCAIIMNX BPENl OKPYKAKOLIEH cpeae

mP6 8.  CdhopMupoBaHHOCTH  yYMEHUS
NPUMEHATh  MOJYYCHHbIC  3HAHUA  UIA
0OBSICHEHUS yCIIOBUI POTCKAHHUS
busnuecKkux SIBJICHUI B HPUPOJIC

U JUIsl TIPUHATHS TPAKTUYECKUX PpELICHUN
B [OBCCJHEBHOIN JKMU3HH JUIS OOECICUCHHUs
0e30macHOCTH Tpu OOpalIeHuu ¢ OBITOBBIMHU
npruOOpaMH ¥ TEXHUYECKHMMHU YCTPOUCTBAMH,
COXpaHEHHsI 3[I0POBbSI U COOJIONCHHUS HOPM
JKOJIOTHYECKOTO IMOBEICHHS B OKPYKarolIen

cpene; IMOHUMaHUE HEO0OXOAUMOCTH
OPUMEHEHUS  JOCTH)KeHUH  QU3UKH U
TEXHOJIOTHI1

JJIA palliOHAJIbHOI'O ITPUPOAO0II0JIb30BaAHUS

[TpodheccrnoHaIbHO-OPUEHTHPOBAHHOE COACpKaHUe mpociexuBaeTcs dyepe3 uHTerpanuio OOJ.04 dusuka u OI1.02
Omnepannonnsie cucteMbl U cpenbl, CI'. 03 bezonacHocts xuszHeaesteabnocty, OI1.07 KomnberoTepnusie cetu, OI1.05 OcHoBbI
UH(OPMAITMOHHO OE30MTaCHOCTH
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2. CTpyKTYpa U coep:kaHue 00111e00pa3oBaTeJIbLHOM TUCIIUNINHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTJIMHBI 134

OcHoBHOE coJep:KaHue 114

B T.Y.

TEOPETHUYECKUE 3aHITHS 86

J1ab0paTOPHBIE 3aHIATHS 28

IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepKaHue (CoepKaHIe 20

NPHKJIATHOr0 MOAYJis)°

IIpomexyTounasi arrectanusi Au@depeHINATbHBIH 324eT

3 TlpodeccHoHANbHO OPHEHTHPOBAHHOE COJAEP)KAHHE MOYKET OBITh pACIpPENENeH0 MO pasaenaM  (TeMam)

WM CKOHLIGHTPUPOBaHO B pazzeine [IpukiiaiHoit MOayIIb.
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2.2. TemaTu4yeckuii JIaH U coiep:KaHue TUCHUUILTHHBI «DU3UKaY

MaTEpHUaJIbHOM TOYKHM, MX IPOEKIMH HAa OCH CHUCTEMbl KOOpAMHAT. CJOXEHHE IEepEMEIEHUN |
CIIO)KEHHE CKopocTed. PaBHOMEpHOE M paBHOYCKOPEHHOE NpsIMOJIMHEWHOe aBmxeHue. ['paduku
3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH W IEPEMELIECHUS MaTepUaibHOW TOYKH OT
BpeMeHu. CB0OOJHOE TMajieHHE. YCKOpeHHWe CBOOOMHOTO TajeHus. KpuBoIMHENHHOE BMXEHHE.
JIBM>KeHHE MaTepUaIbHOW TOUYKU IO OKPYXHOCTH C IOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JMHENHasi ckopocTh. [lepuon m vacrora oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.
TexHnuyeckue ycTpolcTBa U MPaKTHUECKOE IPUMEHEHHUE: CIINJOMETP, ABHKEHUE CHAPSIIOB, LIEMTHBIE U
pEMEHHBIE IEpeaaYn

HpaKTI/I‘-ICCKI/IC 3aHSITI/ISI4

[IpakTuueckue padbOTHI:

W3mepeHne MrHOBEHHOW cKopocTu. VcciaenoBaHHe COOTHOIIEHHS MEXAY MyTSIMH, MPOHICHHBIMH
TEJIOM 3a TIOCIIeIOBATEeNIbHBIE PaBHBIE MPOMEKYTKH BPEMEHHU MpPH PAaBHOYCKOPSHHOM JBIDKEHHH C
HayvalbHON CKOPOCTBIO, paBHOW HY:0. V3yueHue IBMKEHUS LIapuKa B BSI3KOH uakocTu. M3ydyenue
JBYDKEHUS TeIa, OPOIIEHHOTO TOPH30HTAIEHO

HaumenoBanue Conep:xkanue y4eOHOTro MaTepHuaia (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0bem | Popmupyemble
pa3iesioB U TeM JIa00paTOpHBIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) YacoB | KOMIIETCHIIUH
1 2 3 4
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS 2
Tema 1.1 Conep:xxaHue yueOHOT0 MaTepuasia 2 OK 03
Beenenue ®dusuka - Hayka o npupoje. Hayunsle MeTo1bl IO3HAHUS OKpY»Karoliero Mupa. Poib skcriepumenTa u OK 05
TEOpUM B IpoLEecce MO3HAHUS HPUPOAbI. DKCHEpUMEHT B ¢u3uke. MojenupoBaHue (HU3NUYECKHX
SBJIEHUH U nipoueccoB. Hayuynsie runoressl. @u3ndyeckue 3aKOHbI U TEOPUH. [ paHUIIbI TPUMEHUMOCTH
¢u3nueckux 3akoHoB. [Ipunuun coorBercTBUs. Posib u Mecto Gpusnku B HopMUpPOBAaHUM COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN IEATEIILHOCTH JIFOACH
Pa3nen 2. MexaHuka 14 OK 01
Tema 2.1 Coaepixkanue y4eOHOro MmaTepuaJia 6 OK 02
Kunemaruka Mexannueckoe naBHkeHHE. OTHOCHTENBHOCTh MEXAHMUYECKOTo JABM)KEHHA. CHucTeMa oOTcuera. OK 04
Tpaektopus. Ilepemenienue, cKOpocTh (CpeaHsii CKOPOCTb, MCHOBEHHAs CKOpPOCTb) U YCKOPEHHE 8§ 8?

4 Yacel mpakTHuecKuX pabOT YYTEHBI B COZAEpKAHHM y4eOHOrO MaTepuana M BXOIAT B oOlIee KOIMYECTBO 4acoB Mo TeMme. Yackl 1abOpaTOpHBIX paboT M MpodeCcCHOHATHHO
OPHEHTHPOBAHHOTO COJIEPIKAHUS YIUTHIBAIOTCS OTAEIBHO.

19



Tema 2.2
JmHaMuKa

Conep:xanue yueOHOTo MmaTepuajia

IIpunnun orHocurensHocTH [amwites. Ilepsbiil 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunuun cynepnosunuu cuii. Bropoit 3akon HeroToHa AJ1s1 MaTepuaibHOM TOUYKHU B
unepuuanbHoit cucteme orcuera (MCO). Tperuit 3axkoH HproToHA 111 MatepuanbHbIX TOYEK. 3aKOH
BceMHpHOro Tsarorenus. Cuna tsokectu. [lepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec tena. Tpenue. Bunel Tpenus (1moxosi, ckoibxeHusi, kadenust). Cuia tperust. Cyxoe tpenue. Cuna
TPEHHsSI CKOJbXKEeHHs U cuia TpeHus mnokos. Kosdduuuent tpenus. Cuna cONpoTHUBICHUS MpU
JIBWKEHUM Tella B KUAKOCTH WM rasze. llocrymarenpHoe M BpamiareiabHOE ABHKEHHE aOCOIIOTHO
TBEPAOro Tena. MOMEHT CHUJIbl OTHOCUTENIBbHO OcH BpauieHus. [lmedo cunbl. YcnoBusi paBHOBECHs
tBepaoro tena B MCO. TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHUE: MOJIINUIHUKH,
JIBUYKEHHUE UCKYCCTBEHHBIX CIYTHUKOB

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota 1. MccienoBanue yciaoBHiA paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh
BpallleHUs

Tema 2.3
3aKOHBI
COXpaHEHHUSI B
MEXAHUKE

Conep:xanue yueOHOro Mmarepuajia

Mexanuueckasi pabora u MomHOCTh. Kunermueckass sHeprus. [loreHnumansHas sHeprusi. 3akoH
COXpaHEHMs MeXaHU4ecKoi sHeprun. PaboTa cuibl TSKECTH U CUIIBI yIpyrocTH. [IpuMeHeHne 3aKoHOB
coxpaHeHus. Vcnonb30BaHrne 3aKOHOB MEXAHUKH JUISl OOBSICHEHUS BHKEHHUS HEOECHBIX TeNl U JJIs
pa3BUTHA KOCMMUYECKUX MCCIIEJOBAHWM, TPAaHUIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHWKH. mmyibc
MaTepHabHONW TOUYKH (Teja), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMITyIbC CHIIBI U H3MEHEHHE UMITYJIbCa
Tena. 3akoH coxpanenus ummyibca B UCO. PeaktuBHoe nBmkenue. Pabora cuibl. MOITHOCTH CHITHL.
Kunernueckast sHeprus marepuanbHoOil Touku. Teopema 00 M3MEHEHHMU KHHETHUYECKOW SHEPrHH.
[lorenunaneHas oHeprus. IloTeHuuanbHas dHeprus ynpyro JaeGOpMHUPOBAHHOW MPYKHUHBL.
[TorennuansHast sHeprust Tena BONM3M MoBepXHOcTH 3eMid. [loTeHIManbHbIE M HEMOTEHIHMATIbHbIE
ciibl. CBsi3b paOOTHlI HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKON SHEPTruu CHCTEMBI Tell.
3aKOH COXpaHEHMs] MEXaHUYECKON PHEPTUH. YTIPYTHE U HEYIIPYTHE CTOJIKHOBEHHUS

Paznen 3. MoJiekyasipHas pusuka 1 TepMOANHAMHUKA

28

Tema 3.1
(OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUHU

Conep:xanue yueOHOro MmaTepuajia

OCHOBHBIE TIOJIOKEHUS MOHGKYHHPHO-KHHGTHQGCKOP'I TECOPHUU MW HX OIBITHOC 000CHOBaHUE.
BbpoynoBckoe nBmwxkenue. quddysus. Xapakrep ABHKEHHS W B3aUMOACHCTBHSI YACTHI[ BEIECTBA.
Mopenu cTpoeHHsI Ta30B, KUIKOCTEH M TBEP/IBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mozened. Macca u pasmepsl Mosekys. KomnuectBo BemiectBa. IlocrosiHHas ABoraapo. TemsoBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenbcusi. Monenb naeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUECKON TEOpHHM wWaeanbHOro rasa. AOcomroTHas

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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TEeMIlepaTypa Kak Mepa CpeJHeld KHHETUYECKON SHEPruM TEIJIOBOTO JIBMKEHMs vacTuil raza. [llkama
temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenpeneeBa-Knanelipona. 3akon JlanpToHa.
N3omporieccs B uaearbHOM T'a3e C MOCTOSTHHBIM KOJIMYECTBOM BetlecTBa. [ paduyeckoe mpeacTaBlieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa. TexHuueckue ycTpoicTBa U MPakTUIECKOE IPUMEHEHUE:
TEPMOMETP, OapoMeTp

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuyeckue paboTsl: 3MepeHne Macchl BO3ayxa KIaccCHOW KoMHaTe. MccienoBanue 3aBUCUMOCTH
MEX1y apaMeTpaMy COCTOSHUSL Pa3peKEHHOro ra3a

JlabopaTopHble 3aHATHUS

JlaboparopHas pabota 2. M3ydeHrne 0JHOTrO U3 U30MPOIECCOB

Tema 3.2
(OCHOBBI
TEPMOITUHAMUKHU

Conep:xanue yueOHOro MmaTepuajia

Buytpennsas sHeprus. PaGota u Temnonepenada. KoiauuecTBO TemoThl. YpaBHEHHE TEILUIOBOTO
Oananca. [leppoeHauano TepMoAnHAMUKU. AnnabaTHbIA nporecc. Bropoe Hadano TepMOIMHAMHKH.
Temnosele npuratenu. KIIJI TeruioBoro asurarens. Oxpana npupoisl. TepmoauHamudeckas cucTemMa.
BHyTpeHHSs SHEprus TEPMOANHAMHYECKONW CUCTEMBI U CIIOCOOBI €€ M3MEeHEeHHUs. KOMMUecTBO TeTIoTh
u pabota. BHyTpeHHss SHeprusi OJHOATOMHOIO MJEAJIbHOro Trasza. Buasl Teruionepenauu:
TEIIONPOBOJHOCTh, KOHBEKIUS, N3JIy4CHHE. Y IeIIbHAs TEIUIOEMKOCTh BeleCcTBa. KOIn4ecTBO TENnoThI
npu Tteronepenaye. Ilonstue 00 anmabatHoM mpouecce. I[lepBeli 3aKOH TEePMOAMHAMHKHU.
[IpumeHeHue nepBoro 3akoHa TEPMOJMHAMUKY K H3omporeccaM. I paduyeckas nHTeprnpeTaus paboTbl
raza. Bropoit 3akoH TepmoanHamuku. HeoOpaTUMoCTh mporeccoB B nmpupoe. TernoBble MalIuHbI.
[IpuHuunsl neiicTBus TeruoBbIX MamuH. [IpeoOpazoBaHuss SHepruM B TEIUIOBBIX MallMHAX.
Koadduuuent noneznoro aeiictsus temnooit Mamuusl. [{ukin Kapao u ero koadduuuent noneznoro
NecTBU. DKOJIOrMUecKrue MpoOIeMbl TEIUIOAHEPTeTUKHU. TeXHUUeCcKre YCTPONCTBA U MPAKTHUECKOE
IPUMEHEHHE: ABUraTelb BHYTPEHHETO CrOpaHusi, ObITOBOI XOJOMIBHUK, KOHAUIIHOHED

JlaboparopHble 3aHATHSA

JlaGoparopHas pabota 3. OnpeeneHue BIaKHOCTH BO3IyXa.

Tema 3.3
ArperaTHble
COCTOSTHUS
BEIECTBA U
(dazoBbie
[EPEXO0/IbI

Conep:xkanue y4eOHOT0 MaTepuaJia

[Tapoo6pazoBanue u konaeHcamus. Vicnapenue u kumnenue. AGCONIOTHAS U OTHOCUTENbHAS BIaXXHOCTb
Bo3ayxa. HaceblmieHHbl map. YjaenpHas TEIUIOoTa MapooOpa3oBaHUsA. 3aBUCHUMOCTb TEMIEPATypbl
KUIIEHUs OT AaBieHus. TBepaoe Teno. Kpucrtammmueckue u amopgHbie Tesna. AHM30TPONHS CBOMCTB
KpucCTaljioB. >KI/I)IKI/IG KpucTaJljibl. COBpeMeHHBIe MaTcpurabI. IImaBiienne u KpucCTallIn3alus.
VY nenbHas Temiora miasnenus. Cyonumanus. YpaBHEHHE TEIJIOBOTo OanaHca

IIpakTrueckue 3aHATHUS

ITpakTuyeckas pabora: TexHHUECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
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MCUXPOMCTP, KAJIOPUMETP, TCXHOJIOTHH IMOJTYYCHHA COBPEMCHHBIX MATCPUAJIOB, B TOM YHCJIC
HaHOMATCpHaJIOB, © HAHOTCXHOJIOI'HHU

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 4. OnpenencHue kod3GpPUIMEeHTa TOBEPXHOCTHOTO HATSIKEHUS KUTKOCTH

Paznen 4. DaekTpoanHaMuka

36
(24)

Tema 4.1
DJIEKTPOCTaTHUKA

Conep:xanue yueOHOro MaTepuajia

DNeKTpu3anus Tel. ODJIKTpUYecKui 3apsa. [Ba Buma snexkrpuueckux 3apsgoB. [IpoBoaHukw,
JOUBJIEKTPUKUA U TOJYNPOBOAHUKU. 3aKOH COXPaHEHHUs B3JIEKTPUUECKOro 3apsaa. BsaumopeiictBue
3apsanoB. 3akoH Kynona. TodeuHslil 3nekTpuyeckuil 3apsa. DnekTpuueckoe nosie. HanpskeHHOCTh
3JIEKTPUYECKOTro MojsA. [IpuHIMI Cyneprno3uuuu 3JIEKTPUUYECKUX MoJel. JIMHUM HanpsKEHHOCTH
anekTpuyeckoro noisa. Pabora cui snekrpoctatuueckoro mois. [Torennuan. PasHocTs moTeHIIMANIOB.
[IpoBOAHUKM M JAMAIAEKTPUKH B 3JIEKTPOCTATUYECKOM MoJje. JuanexTpuueckas NPOHUIAEMOCTb.
OnekrpoeMKocTb. KoHaeHcaTOp. DIEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOH/JIEHCATopa

HpaKTI/IquKI/IC 3aHATUA

[TpakTuyeckue paboThl: M3MepeHHE 3JIEKTPOEMKOCTH KOHJEHcaTropa. TexXHHuYecKue YCTpoWcTBa U
IIPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL, JIEKTPOMETP, DJIEKTPOCTATUYECKas 3aIlMTa, 3a36MIICHUE
ANEKTPONpPUOOPOB, KOHJEHCATOP, KONUPOBAJIbHBIN anmnapar, CTPyHHBIN IPUHTED

12

Tema 4.2
[locTOSSHHBIN
PIIEKTPUYECKHI
TOK. TOKMU B
[Pa3IMYHBIX
cpenax

Conep:xanue yueOHOT0 MaTepuajia

ONEKTPUUYECKUN TOK. YCIOBHUS CYHIECTBOBAHMS DJIEKTPUUECKOTO ToKa. Mcrounuku Toka. Cuia Toka.
[MocTostaubii Tok. Hampspkenuwe. 3akoH Oma it yyacTKa IEMU. DJIEKTPUUYECKOE COMPOTHUBIICHHE.
VYaensHOE comnporuBieHUe BeniecTsa. [locnenoBaTenbHOE, NapamieabHOE, CMEUIAHHOE COECINHEHHE
MPOBOAHUKOB. PaboTa anekrpuyeckoro Toka. 3akoH /xoynsa-JIeHia. MomHOCTb 3JIEKTPUYECKOTO TOKA.
ONeKTpOABMKYIlasl CUla U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH OMa A IOJHOU
(3amMKHYyTOH) 3nekTpuueckoi nenu. KopoTkoe 3aMbIkaHue. DJNEKTpOHHas MPOBOJUMOCTb TBEPIBIX
METAJJIOB. 3aBUCHUMOCTH CONPOTHUBIIEHUS METAIUIOB OT Temieparypsl. (CBepXIpOBOIUMOCTb.
DnexTpuueckuil Tok B BakyyMe. CBOICTBa 3/1eKTpOHHBIX MydkoB. [lomynpoBoguuku. CoOcTBeHHAs U
IIPUMECHAsT IPOBOAMMOCTB IONXYNpoBOAHUKOB. CBolicTBa p-N-nepexona. IlomynpoBoaHMKOBBIE
npuOOpbl. DIIEKTPUYECKHM TOK B pacTBOpax M pacijiaBaX 3JIEKTPOJMUTOB. JIEKTPOJIUTHYECKAs
aucconuanus. JIEKTPOIU3. DIEKTPUYECKU TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTENBHBII
paszpsa. Mosaus. [1nazma

18

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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JlabopaTopHble 3aHATHS

JlabopatopHas pabora 5. M3yueHne cMEIaHHOTO COSAMHEHHUST PE3UCTOPOB.

JlabopatopHas pabora 6. Fi3MepeHue 3JeKTPOABMKYINECH CHIIbI HCTOYHHKA TOKA M €r0 BHYTPEHHETO
COITPOTUBJICHHA.

JlabopatopHas pabora 7. OnpeeneHne TepMUIECKOro KodduImeHTa ConpoTUBICHHUS MEIH.
JlaboparopHas pabota 8. MccnemoBanue 3aBUCUMOCTH MOIIIHOCTH JIaMIThl HAKATHBAHUS OT
HANpsDKEHHS Ha € 3a)KHuMax.

Tema 4.3
MaruuTHoe
[oJIe.
DJIEKTPOMArHUT
Hast MHIYKIUS.

Conep:xanue yueOHOro MmaTepuajia

[TocrossuHbie MarHuThl. B3anmomeincTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOe moJie. Bekrtop
MarHuTHOM MHIAYKUMU. [IpUHIMI Cynepno3uuuu MAarHUTHBIX Mosied. JIMHMM MarHUTHOM MHIYKUUH.
KapTuna 1MHMI MarHuTHOM MHAYKIWHA MOJISI TOCTOSTHHBIX MAarHUTOB. MAarHUTHOE IOJIE MMPOBOJHHUKA C
ToKOM. KapTuHa JIMHHMI WHIYKUUA MarHUTHOTO MOJIsl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmoelicTBre mpoBOAHUKOB C TOKOM.
Cuna Amnepa, ee Mmoayib u Hanpasienue. Cuia JlopeHua, ee MOAysib U HampasieHue. [[BuxkeHue
3apsOKEHHOM  YacTUIBl B OJHOPOAHOM MarHuTHOM 1one. PabGorta cunel Jlopenua. SBnenue
3JEKTPOMAarHUTHOM HMHAYKIUHU. [IOTOK BekTOpa MarHUTHOM MHAYKUMH. DJIEKTPOABUKYILAS CHIIA
WHAYKIMU. 3aKOH JJIeKTpoMarHuTHoW wuHAykuunn @apaznes. BuxpeBoe snexkTpuueckoe TmoJe.
DNEeKTpOABMKYIAsA CUJla UHAYKIIMU B IMPOBOJHHUKE, JBIMXKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarautHOM Tosie. [IpaBuno Jlenma. UHAyKTUBHOCTH. SIBIEHME CaMOWHIYKIIUU. DIEKTPOABUKYIIAS
CuJia CAMOMHJIYKIIMHM. DHEPrusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE 1OJIe

[IpakTrueckue 3aHATHS

[IpakTuueckue padoThl: 3ydeHre MarHUTHOTO MOJISl KaTyIIKHU C TOKOM.
TexHnyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
9JIEKTPOJIBUTaTElb, YCKOPUTEIH JJIEMEHTAPHBIX YAaCTUIl, UHAYKIIMOHHAS €Yb

JlabopaTopHble 3aHATHS

JlaboparopHas padota 9. UccnenoBanue nelCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM
JlaboparopHas pabota 10. M3ydyeHne sBICHUS 3JIEKTPOMAarHUTHON WHIYKIIUN

Pasznea 5. Kosre0anusa 1 BOJIHBI

26

Tema 5.1

‘ Conep:kanue y4eOHOT0 MaTepuaJia

OK 01
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MexaHUYeCKHe
14
DIIEKTPOMArHUTH
bl KOJIeOaHMs

Konebarenpnas cucrema. CBoOomHBIE MexaHM4Yeckue Koyiebanus. [‘apmMoHmdeckue KoaeOaHUs.
[Tepuon, yacrora, amrutyna u ¢aza koiaedanuit. [IpyxuHHBINA MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHHe rapMOHHWYECKHX Konebanuil. [IpeBpaiieHue SHEPruM MpU TAPMOHUYECKUX KOJICOAHHSX.
Konebartenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HI€aIbHOM KOJIeOaTebHOM
KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYeCKMMU U JJIEKTPOMArHUTHBIMH KojeOanusimu. Dopmyna
TomMcona. 3akoH coxXpaHEHHs SHEPruu B HjAeaIbHOM KoseOaTenbHOM KOHType. IlpencraBienue o
3aTyXalwmux KolieOaHusX. BBIHYXJICHHbIE MexaHudeckue konieOanws. Pe3oHaHc. BbeIHYXICHHBIE
3JICKTpOMarHuTHBIE KosieOanus. [lepemMennpiii Tok. CHHYCOMAQIBHBIA MEPEMEHHBIA TOK. MOIIIHOCTh
[IEPEMEHHOI0 TOKAa. AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAUYE€HUE CHJIbI TOKAa M HAIpPSDKEHUS.
Tpanchopmarop. [IpousBocTBo, nepeaada u noTpedIeHUE MEKTPUIESCKON SHEPTUU. DKOJIOTHIECKHE
PUCKH TPpU IPOU3BOJCTBE 3JIEKTpUUECKON 3Hepruu. KynbTypa HCHOIb30BaHUS 3JIEKTPOSHEPTUU B
MOBCETHEBHOMN KU3HU

[IpakTHueckue 3aHsATHs

IIpakTuyeckue padotsl: MccnenoBanue 3aBUCUMOCTH IIEpUOJa MajbIX KojeOaHUil rpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHUYecKkne yCTpouCcTBa U NPAKTUYECKOE IPUMEHEHHUE: dIIEKTPUYECKAN
3BOHOK, I'€HEpaTOp MEPEMEHHOI0 TOKA, JIMHUM DJIEKTponepeaay

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padota 11. UccnenoBanue mepeMeHHOTO TOKA B IIEMU U3 MOCIEI0BATEIEHO
COEJTMHEHHBIX KOHJIEHCATOPa, KATYIIKH U PE3UCTOpa

Tema 5.2
MexaHu4eckue
151
PIIEKTPOMArHUTH
bIE BOJTHEI

Conep:xanue yueOHOro MmaTepuajia

MexaHnnueckue BOJHBI, yCiIoOBHs pacnpocTpaneHus. Ilepuon. CKopocTs pacnpoCTpaHEHUs W JJIMHA
BOJIHBIL. [lonepeunsie u npoaoabHbIE BOJIHBL. MHTEpdepenius u nudpaxius MEXaHHIeCKUX BOJTH. 3BYK.
CkopocTtb 3ByKa. ['poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTpOMarHuTHbIE BOTHBI. Y CIIOBHS
W3JIyYEHHS JIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTtanus BekTopoB E, B, v B a5leKTpoOMarauTHon
BostHe. CBOICTBA 3JEKTPOMArHUTHBIX BOJH: OTpaKE€HHUE, MpeJoMIIeHHUE, Mospu3anus, Tudpaxius,
natepdepenimsa. CKOpOCTh AIEKTPOMarHUTHHIX BOJH. [lIkana snmekTpoMarHuTHBEIX BOJIH. [IpuMmeneHune
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[pHHIMIIBI painocBs3u U TeneBuaeHus. Paguonokarus.
DJIEKTPOMArHMTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

[IpakTyeckue 3aHsATUS

[IpakTrueckass pabora: TexHUYECKHE YCTPOWCTBA M MPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas AMArHOCTUKAa B TEXHHUKE W MEIMIIMHE, pajap, pPaauONpUEMHUK,
TeneBu30p, anTeHHa, tenedon, CBU-neup

OK 02
OK 04
OK 05
OK 07
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Tema 5.3
OnTuka

I'eomerpuueckas onruka. IIpsMonuHeiiHOe pacIpOCTpaHEHHE CBETA B OJJHOPOAHOM cpene. Jyu ceera.
Toueunsrit ©ICTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B MIOCKOM 3epkane. [Ipemomiienue cBera. 3aKOHBI MpeIOMIICHHUS cBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrojl MoJHOTO0 BHYTPEHHETO OTPasKEHUSI.
Hucnepcusi cBera. CioxHbId coctaB Oenoro ceera. [[Ber. CoOuparomue U paccenBarolue JINH3BL
Tounkas nun3za. @okycHOE paccTOsSHUE U ONTHYECKas Cuiia TOHKOW JUH3bI. [locTpoenue nzobpaxeHuii
B COOMpAOIIMX U pacceuBaroIuX JuH3aXx. @opMysa TOHKON JHH3BL. YBEIWYCHUE, JaBAEMOE JINH3O0M.
[Ipenensl mpuMEeHUMOCTH TeoMeTpudeckoil ontuku. BomuoBas ontuka. MuTepdepenius caera.
KorepeHnTHbIC HCTOYHUKHU. Y CIIOBUS HAOJIOICHUS MAKCHUMYMOB H MHHIMYMOB B MHTEP()EPEHIIMOHHOM
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HICTOUHHUKOB. J{nudpakius cBera. JludpakinonHas pemeTka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MaKCUMyMOB IIpU IaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
nudpakionnyio penietky. [lonspuzanus ceeta

[IpakTrueckue 3aHATHUS

[IpakTnueckue padotsl: Habmonenue nucnepcun ceera. TexHUYecKUe yCTpOICTBa U TPaKTUUYECKOE
IIPUMEHEHME: OUYKH, JIyma, (poToannapaT, IPOSKIIMOHHBIN anmnapar, MUKpPOCKOI, TEJIECKOII,
BOJIOKOHHAS ONITHKA, AH(paKIIMOHHAs PEIIETKA, MOJIIPOU, TEIECKOI

10

JlabopaTopHble 3aHATHS 4
JIaGoparopHas pabota 12. OnpeneneHne nokasares IpeIoMIEHUs cTeKIa
JlaboparopHast pabota 13. McciienoBanre CBOHCTB N300paKCHHIA B JIMH3aX
Pazgen 6. OcHOBBI cCIelIHATbHOI TEOPHH OTHOCHTEJIBLHOCTH 2 OK 01
Tema 6.1 Conepxanme yueGHOr0 MaTepuasa 2 OK 02
OCHOBBI T€OPUH | ['paHuIbl  NPUMEHUMOCTH  KJIACCMYECKOW  MEXaHWKH. [loCTynarsl — CIENUaIbHOW — TEOpHH OK 04
OTHOCHUTCJIIBHOCT | OTHOCHUTCIIBHOCTH: MHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BaKyyMe, IIPUHIMI OTHOCUTCIBHOCTHU OK 05
1 OiHTeiiHa. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJIeHHEe BPEMEHHM U COKpAallleHHE JUIMHBI. OK 07
DHEprusi W HMIYJIbC PEIATUBUCTCKOW dYacTulbl. CBsI3b MacChl C DJHEPrHEd W HMITYJIHCOM
PENSATUBUCTCKOM YacTUIbl. DHEPTHsl MOKOs CBOOOIHON YaCTHIIbI
Pa3nes 7. KBanroBasi puznka 14
Tema 7.1 Conep:xanue yueOHOT0o MaTepuajia 6
DIIEMEHTBI ®otonbl. ®opmyna [lnanka cBsA3u sHEpruM (HOTOHA C €ro YaCTOTOW. DHEpPrus M UMMYNIbC (OTOHA.
KBaHTOBOM OtkpsiTue u uccnenoBanue porordpdexra. Onpitel A.I'. Cronerosa. 3akoHbl poTorddexra. YpaBHeHHE
ONTUKH Ouinmrteitna s orodddexra. "KpacHas rpanuma" dotorddexra. Hasnenue cBera. Ombitsl [1.H.
JlebeneBa. XuMu4eckoe NEHUCTBHE CBETA. TE€XHUYECKHME YCTPOWCTBA M TMPAKTHUUECKOE MPUMEHEHHE:
(dhoTorneMeHT, POTOAATYNK, COTHEUHAsl OaTtapesi, CBeTOIHO
Tema 7.2 Copaeprxkanue y4eOHOIro MmaTepuaJia 4
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CtpoeHue aToMa

Mopnens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuto -yactuil. [nanerapras Moaenb aToMa.
[Tocrynatel bopa. U3nyuenue u nornouieHue GOTOHOB PU MEPEXO0JIE aTOMA C OJHOTO YPOBHSI SHEPTUU
Ha apyroil. Bunasl cnektpoB. CriekTp ypoBHEH 3HEpruu aTomMa BoAopoa. BoiHoBbIe CBOIICTBA YACTHIL.
Bonnbl ne bpoitns. KopnyckynsipHo-BoaHOBOM ayann3M. CIIOHTAHHOE M BBIHYXICHHOE H3JIyYEHHUE.
Judpakius 57I€KTPOHOB B KpHCTaIaX. YCTPOMCTBO M NPUHIMII PabOTHl Jiazepa. TexHUUecKue
YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: CIEKTPaIbHBIM aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTnueckas padora: HabmroaeHue nuHeyaToro crekrpa

Tema 7.3
ATOMHOE SIAPO

Coaep:xanue yueOHOro MaTepuaJia

DKCIEPUMEHTHI, JTOKA3BIBAIOIINE CIOXXHOCTb CTPOCHHS siipa. OTKPBITHE paguoaKTUBHOCTU. OMBITHI
Pesepdopna o onpeneneHuio coctaBa paguoakTUBHOro u3inydenus. CBoiicTBa anbda-, Oera-, raMma-
U3IIydeHusl. BiusHue pajiOakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKPBITHE NMPOTOHA W HEUTPOHA.
Hyxnonnas mozens simpa ['eiisenbepra-MBanenko. 3apsn siapa. MaccoBoe ymcio sapa. M30Tomsi.
Anpda-pacniaa. DIGKTPOHHBIA W  TO3UTPOHHBIA  Oera-pacman. ['amma-usmydenue. 3akoH
PaZMOAaKTUBHOIO pacmajia. DHEpPrusi CBA3M HYKIOHOB B sjpe. SnepHbie cuibl. JledekT macchl sapa.
SAnepusie peakiuu. [lenenue u cuntes saep. Anepusiit peakrop. Tepmosaepublil cunres. [IpoGiaems! u
MEPCIEKTUBBI SACPHON SHEPreTHUKU. DKOJIOTUYECKUE ACTIEKThI SAEPHOU IHEPreTUKHU. DJIEeMEHTapHbIE
gacTUIbl. OTKpBITHE MO3UTPOHA. MeTOonsl HAOMIONEHUS U PErUCTPAlMH DJIEMEHTApPHBIX YacTHIIL.
dyHIamMeHTanbHbIe B3auMoJieiicTBUs. EquHCTBO (hr3nueckoi KapTUHBI MHpa

[IpakTueckue 3aHsATHS

ITpakTnyeckue pabotel: ViccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).
TexHudeckue ycTpoMCTBa M INPAKTHUYECKOE IPHUMEHEHME; J03UMETp, Kamepa BuiabcoHa, siaepHbBIN
peakTop, aToMHast 6omMba

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

10

Tema 8.1
DJIEMEHTHI
ACTPOHOMHH

1 acTpOU3UKU

Conep:xkanue y4eOHOT0 MaTepuaJia:

Otanbl pa3BUTUA acTpoHOMHUHU. [IpUKIagHOE M MHPOBO33PEHUYECKOE 3HAUYEHHE aCTPOHOMUU. Bun
3Be3nHOro HebOa. Co3Be3amsi, iPKUE 3BE3/Ibl, TUIAHETHI, UX BUIUMOE JBIKeHue. CollHeUHas CHCTEeMA.
[Tnanets 3emHOM rpynmel. [InaneTsi-rurantel. Mansie Tena Conneunoit cucremsl. Connile, potocdepa
u atmocdepa. ConHeunast akTuBHOCTh. Mctounnk sneprun CoJiHIIA M 3Be3]1. 3BE3/bl, ©X OCHOBHBIC
XapakTepucTUKU. Jluarpamma  '"CHeKTpasJbHBI  Kjlacc -  CBETUMOCTh". 3Be3[bl  IJIaBHOMU
MMOCIEI0BATENLHOCTH. 3aBUCUMOCTE "'Macca - CBETUMOCTB" ISl 3B€3]1 TVIAaBHOM MOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 3Be31. CoBpeMeHHBIE IPEACTABICHUS O TPOUCXO0KICHUH U 3BoNtonnMu CosHIa
Y 3B€3]]. JTanbl )KU3HU 3Be3. Mueunslii [1yTs - Hama ["amaktuka. CniupanbHas cTpykTypa [anakTuku,

OK 01
OK 02
OK 03
OK 05
OK 07
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pacnpezeneHue 3831, raza u nsiiu. Ilonoxenne u apmxenne Conxua B ['anaktuke. TuIbl rajakTuk.
[Tnockast u cepuyeckas noacuctems! ['anaktuku. PaguoranakTuky v kBa3zapbl. UepHbIe ABIPHI B AIpax
ranakThk. Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa00ma. PasOeranme ramaktuk. Teopus
Bonwmoro B3peiBa. PenunkroBoe minydenue. MacmrtabHas cTpykrypa BceenmenHoil. MeraranakTuka.
Heperennsie npo0aeMbl aCTPOHOMUHT

JlabopaTopHble 3aHATHS 2
JlaboparopHast pabota 14. HabmoieHus: HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUJIOKCHAN JJISi ONIPEIIEIICHUS TIOJ0KEHUsI HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBEpHOTO MOTyIIapus ¥ IPKUE 3BE31bI
IMpomexyrounas arrectamus ([uddepeHunpoBanHbiii 3auer) 2
Bcero: 134
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3. Ycaosus peaju3aumu NPOrpaMMsl o0meo0pa3zoBaTebHOM
TUCHUTITTHHBI

3.1 TpeGoBanuss K MHHHMAJBLHOMY MATEPUAILHO-TEXHUYECKOMY
o0ecneyeHun 1o
B cootBerctBuu ¢ tpeboBanusiMu GPI'OC COO k maTepHallbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBblii ypoBeHb Kypca (M3UMKH HA YPOBHE
CpemHero ooOImero oOpa3oBaHUS HW3y4aeTcs B YCIOBUSAX KaOuHeTa ¢u3nku. B
KabuHeTe GU3UKH MPUCYTCTBYET HEOOXOAUMOE JJabopaTopHOE 000PYI0BAHHUE JIJIs
BBITIOJTHEHUS YKa3aHHBIX B MporpaMMme Mo (PU3MKE MPAKTUYECKUX padoT U
JEMOHCTPALIMOHHOE 000PY/I0BAHHE.
O6opynoBanue yueOHOTO KaOMHeTa:
- IOCAJIOYHBIE MECTA M0 KOJUYECTBY 00YUaIOLIUXCS;
- pabouee MecTO MpenoaBaTeis;
- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TTOCOOMIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- 3aIaHUS 1JIs IPOBEPOYHBIX PaboT;
- Mpo¢eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;
- MaTepuasbl SK3aMeHa.
TexHnueckue cpeacTBa 00yUYeHUS:
- IEPCOHANIBHBIA HOYTOYK C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM;
- CMapT J0CKa.
- 3aJ1bI (OMONIMOTEKA C BBIXOJOM B HH(POPMAIIMOHHO-TEIEKOMMYHUKALIMOHHYIO CETh
HNuTepHeT)

3.2 UudopmanuoHHoe obecniedeHue 00y4eHust

OCHOBHbBIE HCTOYHUKH:

1. ®uszuka: 06a30BbIH  YypOBEHb: Y4YEOHMK I  00pa30BaTENbHBIX
OpraHu3alnii, pean3yoX o0Opa3oBaTelibHbIe

MPOrPaMMBbI CpEIHETO

npodeccuonanbaoro oopazosanus / H.C. Ilypeimena, H.E. Baxeesckas,
H.A. Ucaes, B.M. Hapyrun —M.: I[IpocBemenue, 2025. — 512 c.: ui., 2 1.
IB. WL

2. ®u3nka: 0a30BbIil YpOBEHb: MPAKTUKYM MO PEIICHUIO 3a]ay: yuyeOHOoe
nocobue, pa3zpaboTaHHOE B  KOMIUIGKTE €  Y4EOHHUKOM  JUIs
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o0pa3oBaTeNbHBIX OpraHU3alNNA, PEATU3YIOMUX 00pa3oBaTEIbHBIC
nporpamMmbl  cpeaHero  npodeccuoHanbHoro  obpazosanusi/  H.C.
ITypeimieBa, H.E. Baxeesckas, [[.A. Hcae, B.M. Yapyrun —M.:
[Ipocsemenune, 2025. — 236 c., [4] c.: un

JlonoJIHUTe IbHbIE HCTOYHUKU:

1. JImutpueBa B.®. ®Dusumka gia1 1npodeccuidi U CHeUATbHOCTEH
TEXHUUYECKOTO Npouisl: Y4eOHUK NJIs1 00pa30BaTEIbHBIX YUPEKIACHUMA
cpen. mpod. obpazoanus. — M., 2014.

2. ImutpueBa B.®. ®usuka 11 npodeccuil U crenHaIbHOCTEH
TexHuueckoro mnpodmiia. COopHuK 3amad: yueb. mocobue i
o0pa3zoBaTeIbHBIX YUpexkaeHU cpel. mpod. oopazoBanus. — M., 2014.

3. ImurpueBa B.®., BacunseB JL.M. ®usuka pmua npodeccuid u
CHEelHAIbHOCTEH TeXHU4ecKoro npoduis. KoHTposbHbIE MaTepualbl:
y4aeO.

nocoOus A yuypexaeHuit cpea. npod. oopazosanus / B.®.Jlmurpuena,
JI..BacunbeB. — M., 2014.

4. ImutpueBa B.®. ®usuka 18 npopeccuid M CeHHATbHOCTEH
TEXHUYECKOTO podusis. JIabopaTopHsblil MPAKTUKYM: y4eO. mocoOus st
yupexaeHuit cpen. mnpod. obpazoBanus / B.D.JImutpuera, A.B.
Kopxyes, O.B. Myprazuna. — M., 2015.

5. lImutpueBa B.®. ®usuka mpia npodeccuit M CeNHATbHOCTEH
TEXHUYECKOTO MPOQUIIs: 3JIEKTPOHHBIA y4e0.-METOJ. KOMIUIEKC UIs
o0Opa3oBaTeNnbHbIX YUpexaeHUH cpell. mpod. oopazoBanus. — M., 2014.

6. JImutpueBa B.®. ®usuka mana mnpodeccuit U CHENUATBLHOCTEH
TEXHUYECKOTO npoduis: AIEKTPOHHOE ydeOHoe U3/1aHue
(MHTEpaKTUBHOE >JIEKTPOHHOE MPUJIOXKEHUE) i 00pa3oBaTENbHbIX
yupexaeHuit cpea. npod. oopazoanus. — M., 2014.

7. ImutpueBa B.®D., BacwibeB JIL.U. Duzuxa pna npodeccuit u
crenuaIbHOCTE! TEXHUYECKOTO npoduis: METONYECKHE
peKOMeHaaIuu: MeTo 1. mocodbue. — M., 2010.

8. KacesanoB B.A. NnnroctpupoBanHnsblil aTinac o gusuke: 10 kmacc.— M.,
2010.

9. KacesnoB B.A. UnmmroctpupoBannblit atiac no ¢gusuke: 11 kimacc. — M.,
2010.

10.TpopumoBa T.M., Dupcor A.B. dusuka nmns mnpodeccuit u
CHEIUATBPHOCTEH TEXHUYECKOTO W E€CTECTBEHHO-HAYYHOTO MPOQIIICH:
Co6opnuk 3amau. — M., 2013.

11. Tpopumoa T.M., Dupcor A.B. dusuka nmns mnpodeccuit u
CHEIHUATBbHOCTEH TEXHUYECKOTO W E€CTECTBEHHO-HAYyYHOIO MpOQUIICii:
Pemenns 3amau. — M., 2015.

12. Tpodpumona T.H., ®upcos A.B. ®uszuka. CnpaBounuk. — M., 2010.

13.@upcos A.B. ®uzuka 11 npodeccuii U cenuaibHOCTEN TEXHUYECKOro
U €CTECTBEHHO-HAy4YHOTO Mpoduiien: yuyeOHUK il 00pa3oBaTelbHBIX
yapexeHuit cpes. mpod. oopazosanus / moa pea. T.U. TpobumoBoit. —
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M., 2014,

14. ®usuka: yueoHoe mocobue mis CIIO /PomuonoB B.H.- 2-¢ usn.,
uctp. u goi. - M.: M.: FOpaiit, 2017 — 295 c.

15.Konctutymuss  Poccuiickoit  ®epneparnuu  (IpUHATA BCEHAPOIHBIM
rojjocoBanreM 12.12.1993) (c y4deroM TIONMpaBOK, BHECEHHBIX
deneparbHBIMU KOHCTUTYLMOHHBIMU 3akoHamMu P® o mnompaBkax K
Koncturymuu P® ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-®K3) //
C3 P®. — 2009. — Ne 4, — Cr. 445.

16. Denepanbubiii 3akoH oT 29.12. 2012 No 273-03 (B pen. dhenepanbHbIX
3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013
Ne 170-®3, ot 23.07.2013 No 203-d3, ot 25.11.2013 Ne 317-@3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-D3,
oT
27.05.2014 No 135-®3, ot 04.06.2014 Neo 148-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbIM 3akoHOM OT 04.06.2014 Ne 145-D3) «O6 ob6pazoBaHuu B
Poccniickoin @enepannm.

17.Tlpuka3 MunuctepctBa oOpazoBanust U Hayku PD «O0 yTBepkIeHUu
(enepanbHOrO  roCyAapCTBEHHOTO  00pa30BaTENBHOIO  CTaHAapTa
cpennero (mosiHOTO) 00Mmero o0pa3oBaHMs» (3apETUCTPUPOBAH B
Munrocte PD 07.06.2012 Ne 24480).

18.TTpuka3 Munoopuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHHH
n3meHeHud B [Ipuka3 MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit
Oenepanuu ot 17.05.2012 Ne 413 “O06 ytBepxkaeHuu (eaepabHOTO
rocyJapCTBEHHOr0 00pa30oBaTEIbHOrO CTaHAApTa CPEAHEro (MOJHOIO)
ob1rero oOpa3oBaHus’ .

19.TTucemo  [lemapTameHTa TOCYAApCTBEHHOW TOJUTHKU B  chepe
noarotoBku pabounx kagpo u IO MunoOpuayku Poccum ot
17.03.2015 Ne 06-259
«PexoMeHaluu MO OpraHu3alMi TOJYYEHHs] CpPEAHEro O0OIIero
oOpa3oBaHMsl B IIpejesiaXx OCBOEHHs 00pa3oBaTelIbHBIX MpOrpamMm
cpeaHero npodeccuoHaaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETO
o0pa3oBaHHsl C y4dyeToM TpeOOoBaHMI (eaepaabHbIX TOCYJApPCTBEHHBIX
oOpa3oBaTeNbHBIX CTAaHAAPTOB W TMOJy4aeMoW mnpodeccund WIU
CIIEHUAIBHOCTH CPETHETO POPECCHOHATEHOTO 00pa30BaAHUS.

20. ®enepanbublii 3akoH 0T 10.01.2002 No 7-03 «O06 oxpaHe OKpyKarolie
cpeas» (B pen. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002.

Ne 2. — Cr. 133.

21. ®uzuka: yuebHoe nocodue/O.M.Tapacoa — M.: ®opym, HULL
NHOPA- M,2016

22.®usnka. bazosslit ypoBenb. 10 kiacc.: yueonuk/Kacesnos B.A. — 6-¢
u3., crepeotui. - M.: Jlpoda, 2019 — 272 c.

23. ®u3suka. bazosblit ypoBenb. 11 knacc.: yueonuk/Kacesanos B.A. — 6-¢
u3., crepeotui. - M.: Jlpoda, 2019 — 272 c.
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JJIeKTPOHHBIE U31aHus (3JIEKTPOHHBbIE PeCYPChI):

WHTEepHET — NCTOUYHUKH

www.fcior.edu.ru (DenepanbHbIi LCHTP UHGOPMAIIHOHHO-
00pa3oBaTeIbHBIX PECYPCOB).

wwww.dic.academic.ru  (Axkagemuk. CrnoBapy H  DHIMKJIONCIHH).
www.booksgid.com  (Books Gid. DnektponHas  OHOIHOTEKA).
www.globalteka.ru (I'mo6anreka. I'moOanpHass OMOIMOTEKA HAyYHBIX

pecypcoB).

www.window.edu.ru (EmuHoe OKHO JocTyma K 0O0pa3oBaTeIbHBIM
pecypcam).

www.st-books.ru (JIydias yaeOHas tureparypa).

www.school.edu.ru (Poccutickuii o0pa3oBaTeIbHbIH HOpTallL
JlocTynmHOCTB, KauecTBO, 3(h(PEKTUBHOCTB ).

www.ru/book (OnexTpoHHas OonbMoTeUHas

cucTema). www.alleng.ru/edu/phys.htm
(ObpazoBarenbhbie pecypcbl UHTepHETa — DU3MKA).

www.school-collection.edu.ru (EmuHas  koiuiekuus — IHQPOBBIX
00pa30BaTEIIbHBIX PECYPCOB).

https//fiz.1september.ru (yae6HOo-MeToMYecKast razeta «DU3nkay).
www.n-t.ru/nl/fz (HoGeneBckue Jaypeartbl 1o dusnke).
www.nuclphys.sinp.msu.ru  (Slnepnas  ¢usuka B  HHTepHerte).
www.college.ru/fizika (TToaroroeka k EI'D).

www.kvant.mccme.ru (Hay4HO-TIONYJISIPHBIA (PU3MKO-MaTEeMaTHUIECKUN
KypHan «KBaHT»).

www.yos.ru/natural-sciences/ntml (ecrecTBeHHO-HAy4HBIH KypHAT IS
mogoaexku «I1yTh B HAyKy»).

https://resh.edu.ru  Poccuiickas 37eKTpOHHAs IIIKOJIA

https://www.yaklass.ru SIKnacc. Buneoypoku u

TPEHAXKEPBIL.

https://school-collecion.edu.ru Enunas komekus mudpoBeix 00pa3oBaTeIbHBIX

pecypcoB
https://interneturok.ru MaTepHeT ypok. bubnnoTeka BHI€OypOKOB.

Mu¢posas oopaszoBarenbHas cpega CIIO PROFo6pa3oBanue:

Yakak, A. A. ®usuka : yueonoe nmocooue mius CITIO / A. A. Yakak, C. H. Jleryra.
— Caparos : I[Ipodo6pazoBanue, 2020. — 541 ¢. — ISBN 978-5-4488-0667-4.
— TekcT : 35eKTpOHHBIH // DNeKTpOHHBINA pecypc Hu(ppoBoil 0OpazoBaTeILHOM
cpeabl CIIO PROFo6pazoBanue : [caliT]. — URL:
https://profspo.ru/books/92191 (mata oOpamenus: 05.09.2020). — Pexum
JOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH
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http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html
http://www.yaklass.ru/

4. KoHTpPoJIb W OLEHKa PpPe3yJbTAaTOB OCBOCHHUSI 0011e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

Kontpoibs uW omeHka pe3ysbTaTOB OCBOCHHS 00I1€00pa30oBaTEIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 AUCHUINNIIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha (opmupoBaHue OOMMX U MPOohecCHOHATBHBIX KOMIIETEHLIUNA MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Kox m nanmenoBanue
(hopMupyeMBbIX KOMIIETEHIIM I

Pazpen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. BeiOupats criocoObl pemieHusy
3ajay npodeccuoHaIbHOM
NesITeIbHOCTH MPUMEHHUTEITHHO
K Pa3IMYHBIM KOHTEKCTaM

Paznen 2. Temnr 2.1., 2.2., 2.3.
Paznen 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

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

ITo/c®

OK 02. Mcnonb30BaTh COBPEMEHHbIE
CpelCTBa NOUCKA, aHAIH3a

1 MHTEpIpEeTali UHPOpMaLIUU

1 WHGOPMAIMOHHBIE  TEXHOJOTHUHY|
ISt BBITIOJTHEHUS 3a/1ay
npodecCHOHANBHOM NesTeNbHOCTH

Pasnen 2. Temn1 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.

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

ITo/c

OK 03.
M peaJu30BbIBATH

IInanupoBars|
coOCTBEHHOE

Pasnen 1. Tema 1.1

Pasnmen 3. Temsr 3.1., 3.2, 3.3.

B3aUMOJCHCTBOBATh n
B KOJJICKTUBC U KOMaH/IC

paboTtarh

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

B npodeccnoHanbHOMI cdepe,

MCII0JIb30BaTh 3HAHUS

MO0  MNpaBoBOW U (PUHAHCOBOH

FPaMOTHOCTH B Pa3IUYHbIX

PKU3HEHHBIX CUTYalUsIX

OK 04. O¢dextuBHO| 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

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05.

OcCylecTBIsATh  YCTHYIO

Pasznen 1.

YCTHBIH OIIPOC;
(bpoHTaNbHBIHONPOC;
HaOro1eHNe

3a BBITIOJTHEHUEM
1abopaTopHbIX paboT;
npakTU4Yeckue padoTh]
(peenue
KayeCTBEHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BEIIIOJIHEHHE 3aaHUN
IIPOMEKYTOUYHON
aTTecTaluu

5 IIpodeccroHaIBHO OPUEHTHPOBAHHOE COEPKAHUE (COAEPKAHHNE IPUKIATHOTO MOIYJIA).
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M [HUCbMEHHYI0  KOMMYHHUKAILIUIO
Ha rocyJapCTBEHHOM SI3BIKE
Poccuiickoit dDexaepaiuu ¢ y4eToM
0COOCHHOCTEH COLIMATILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Paznmen 2. Teme1 2.1., 2.2., 2.3.
Paszgen 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
Pa3znen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|

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

OKpYXKaroIIen cpensl,| Pasgen 3. Temsr 3.1., 3.2., 3.3.
pecypcocOepeReHHIO, npumeHATs Pasnen 4. Temur 4.1., 4.2., 4.3
BHaHUs 00 W3MEHeHMM Kimmara, Pasmen 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
CUTYaIUIX

IIK Pazpen 2, 3, 4, 5.
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