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1. OBHIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YYEEHOM
JUCHUIIJIMHBI «PU3UKA»

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHOHAIbHOI
00pa3oBaTeIbHOI MPOrpaMMbl:

[Tporpamma JTACHMIINHBI SIBJISIETCS YacTbIO OCHOBHOMH
npodeccuoHanbHOl oOpaszoBaTenbHOM mporpammbl  CIIO, peanmszyemoii Ha 0Oasze
OCHOBHOTO 00IIIer0 00pa30BaHMsl, U BXOJUT B 00I€00pa30BaTeIbHBIN ITUKII Y4eOHOTO
IJIaHa.

Pabouass mporpamma y4eOHON IUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO O0Pa30BaTEIBHOTO CTaHAApTa CPEIHETO OOIIETO
0o0pa3oBaHMs M MPUMEPHON OCHOBHON 00pa30oBaTEIbHON MPOrpaMMbl, OJ00pPEHO Ha
3aceganuu [lenarornueckoro cosera ®I'BOY 1O UPIIO npotokonom Ne6/2025 ot
«18» anpens 2025 rona.

1.2. leab u nJIaHnpyeMble pe3yJibTAaThl 0CBOECHHS TN CHUILTUHBI

1.2.1. Heau 1UCHUTUIMHBI:

Conepkanue  mporpaMmbl  00I1IeoOpa3zoBaTeibHOM  nucHUIUIMHBL — Dusuka
HaIlpaBJIEHO HA JOCTH)KEHHE CIAEAYIOIINX LEei:

* (opMHpOBaHME HWHTEpeca M CTPEMIICHHsS OOydYalIIMXci K HaydHOMY
M3YYEHUIO MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJbHbBIX U TBOPUYECKUX CIIOCOOHOCTEN;

*  pa3BUTHE NPEICTABICHUNA O HAYYHOM METO]I€ TO3HAHUS

1 (OpPMHUPOBAHUE UCCIIEA0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

* (opMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa W3y4YEHHUsS OCHOB
CTPOEHHUS MAaTepUU U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

* (dopMUpOBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BaHUEM (DU3UUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

* (opMHpOBaHME TPEACTABICHUA O poNH (PUIMKU [JI Pa3BUTUA JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TuxX 1efiei 00ecrneurnBaeTcsl peleHueM CIeIyIOIUX 3a1au

B Ipoliecce U3yueHus Kypca (U3MKU Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus:

* NpUOOpETEeHHE CUCTEMBbI 3HAHUN 00 OO0mMX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIKOYAS MEXAHHUKY, MOJICKYJISAPHYIO (U3HUKY, IIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3UKY U 3J€MEHThI aCTPOPU3UKHU;

* (opMHUpOBaHUE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS

JUIsl OOBSICHEHUST (PU3NYECKUX SIBJICHUI B IPUPOAE U JIJISl PUHATUS TPAKTUUECKUX
pPELIEHNN B IOBCEAHEBHOW KU3HU;

*  OCBOEGHHUE CIOCOOOB pelIECHUs PA3IMYHBIX 33/1a4 C ABHO 33JaHHOU (u3HUeCcKOn
MOJIENIbIO, 3ajad, IMOApPa3yMEeBaIOUIUX CaMOCTOSATEIbHOE CO3/aHue (PU3NYECKOU
MOJIeJIM, COOTBETCTBYIOILIEH YCIOBUSIM 3a1a4H;

* [OHMMaHHE (PU3MYECKHMX OCHOB U NPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPENyY;



*  OBJIQJIEHUE METOJIaMHU CaAMOCTOSITEIbHOTO IJIAHUPOBAHUS

U 1mpoBeleHUss (U3MUECKUX HKCIIEPUMEHTOB, aHalu3a W HUHTEepIpeTaluu
uH(pOopMaIK, ONIpeACIICHNs IOCTOBEPHOCTH MOJYYEHHOI'O Pe3ybTaTa;

* CO3/IaHHM€ YCJOBUM JUIsl Pa3BUTUS YMEHUH MPOEKTHO-UCCIIETOBATEIHCKOMH,
TBOPUYECKOU JIEATETLHOCTH.

Oco0eHHOCTh (OPMUPOBAHUSI COBOKYIMHOCTH 3a7a4 MU3y4eHUS (DU3MKU IS
CUCTEMBbl  cpenHero  mnpodeccuoHaIbHOro  OoOpa3oBaHMs — 3aKJIIOYaeTcss B
HEOOXOIUMOCTHU peau3aiy NpophecCuOHAIbHON HANIPABICHHOCTU PEIIaeMbIX 3ajad,
yuéra 0coOeHHOCTEHN cdephl AeATeIbHOCTH Oy IyIINX CIEeIUATUCTOB.

[Iporpamma no ¢usuke MpesocTaBiIsseT BO3MOXKHOCTD JUIsl pealiu3aliii pa3IuyHbIX
METOIMYECKHX MOAXOA0B K OpraHu3aliy 00yuyeHust PU3UKe IpU YCIOBUHU COXPaHEHUS
00s13aTEIHLHOM YaCTH COJIEP KaHUS Kypca.

1.2.2. Ilnanupyembie  pe3yJbTaThl OCBOCHHUS 001eo0pa3oBaTe/IbHOM
aucuuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme komnerenunu (panee — OK) u npodeccroHabHBIC KOMIIETCHITUH (1a1ee —
I[IK) ®©I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMH, METANPEAMETHBIMU H
IpEeIMETHBIMU pe3yibTaTaMu 00ydeHus: 6azoBoro yposHs (nanee — [1P6) ®I'OC COO
Ipe/ICTaBlICHbI B TaOIUIIE:



Koa n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeHIN

HHaHpreMble pe3yJabTaThbl 0CBOCHUA NMPOrpaMMbl IO TUCIHUIIIIMHE

O6mme!

JMcuunaMHapHbie?

OK 01. BsiOupats
CIIOCOOBI PEIICHUs
3a1a4
npodeccnoHaTBLHOMI
JEATSIbHOCTH
MPUMEHUTEIIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JlngHOCTHBIC pe3yibTaThl JODKHBI OTpakaTh B YaCTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJIOTHYECKOM W COIIMAJIBbHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTD WHULIUAPOBATH, IJIaHUPOBATH u
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;

- MHTEpeC K pa3nudHbiM chepam mnpodeccrHoHaTbHON
JIEATEIILHOCTH,

- TOTOBHOCTh H CIIOCOOHOCTh K 0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HHU.

MetanpeameTHbIe pe3ynbTaThl 10JKHBI OTPaXaTh:

OBnaznenue YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATENbHBIMH AEHCTBUSIMH:

a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS:

CaMOCTOSITEIILHO (POPMYIUPOBATH U aAKTyaIM3UPOBATH
po0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE; YCTAaHABIMBATH
CYLIECTBEHHBI MPU3HAK WM OCHOBAaHWsS MJSl CPaBHEHUS,
Knaccupukanud M 000OIIEHHUs; ONpeAeNsiTh  I[elu
NeSTeNbHOCTH, 3a/laBaTh TMapaMeTpbl M KPUTEPHUH HX
JOCTHKCHHUS; BBISBIISATH 3aKOHOMEPHOCTH U MPOTHBOPEUUS
B pacCMaTPUBAEMBIX SIBJICHUSX,; BHOCHTh KOPPEKTHUBHI B
OIICHWBAaTh COOTBETCTBHE PE3YJIHTATOB

OCO3HAaHHUC OECHHOCTHU

Tpyay,

JACATCIIBHOCTHU

JeATEeIIbHOCTD,

ITIP6 1. ChopmupoBaHHOCTHh TPEACTABICHUN O POJIH
u Mecte (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOH HAyYHOUH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld poinu (U3MKH B
pa3BUTHU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIHMH, O BKJIaJ€ POCCUHUCKUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B DPa3BUTHE HAYKHU;
NOHMMaHME  (U3NYECKOM  CYIIHOCTH  HaOJIH0AaeMBbIX
SIBJICHUH MUKPOMHPA, MAKpOMHUpPa U MEraMupa; NOHUMaHHE
pOJIM aCTPOHOMHUU B MIPAKTHYECKOMN JESITEIbHOCTH YeJIOBEKa
U JlajbHEHIIeM HAay4YHO-TEXHUYECKOM pPAa3BUTUHU, pPOJU
¢buznkn
B (GopMHpOBaHHU  Kpyrozopa U  (yHKIHMOHAIbHON
IPaMOTHOCTH Y€JI0BEKa JUJIsl pELICHMsI IPAaKTUYECKUX 3a/1a4;

ITP6 2. CdopMHpPOBAaHHOCTh YMEHHUH pacro3HaBaTh
¢usnyeckue sBieHUs (MpoOLECcCh) M OOBACHATH UX Ha
OCHOBE  M3yYEHHBIX  3aKOHOB: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE
MajieHue TeJsl, JBWKEHUE 110 OKPYKHOCTH, HHepLus,
B3aUMOJIeIICTBHE Tell, KoslebaTebHOE JIBUKEHNE, PE30HAHC,
BOJIHOBOE JBMKeHHE; U (Dy3usi, OPOYHOBCKOE JBHKEHHUE,
CTPOEHHUE XKUIKOCTeH M TBEpIBIX TeJ, U3MEHEHHEe oObema
TeJ MPU HarpeBaHuU (OXJIaKJIEHUH), TEIIOBOE PaBHOBECHE,
WCIapeHue, KOHJEHCAllWs, IUJIaBJI€HHEe, KpUCTAJIN3alus,
KHUIIEHHe,  BJIQXHOCTb  BO3JyXa, CBSI3b  CpeaHel
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[esIM, OICHUBATh PHUCKH MOCIEACTBUI JIEATEIHHOCTH;
pa3BUBaTh KPEATUBHOE  MBIIUICHUE TPH  PEIICHUU
YKU3HEHHBIX TIPOOJIEM;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HAaBBIKAMHU Y4YCOHO-HCCIICOBATEILCKON H

HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH Pa3spCUICHUA
pooem;

- BBISABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBs3U )41
aKTyaJM3UpOBaTh  3ajJady, BBIABUraTh THUIOTE3Y €€

pellIeHrs, HaXOIUTh apTyMEHTHI JJIs I0KA3aTeIbCTBA CBOUX
yTBEPXKACHUIA, 3a]JaBaTh MapaMETPbl U KPUTEPUH PEIICHUS;

- aHAIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 3a7aun
pe3yibTaThl, KPUTHUYECKH OLIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- YMETh TEPEHOCHUTh 3HAHUS B TIO3HABATEIBHYIO M
MPAKTUYECKYIO YaCTH KU3ZHEICATEIbHOCTH;

- yMeThb HMHTETPUPOBATH  3HAHUS
MpeIMETHBIX 00IacTei;

- BBIIBUTATh HOBBIE HJEH, MpeJjiaratb OPUTMHAIBHBIE
MOAXObI U PEIICHHUS;

- TPOSBIATH CIOCOOHOCTh HMX HCIOJB30BAHUS B
MMO3HABATEIBHOW U COLMATIBHOMN MPAKTHKE;

-IPOSIBISITH ~ CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOATEIILHOMY MTOUCKY METO/IOB pereHus
MPAaKTUUECKUX 33J1ay, MPUMEHEHUIO Pa3IMYHbIX METOJ0B
TTO3HAHMS;

- CTaBUTh W (POpMYyIHpPOBATH COOCTBEHHBIE 3a/1aud B
00pa3zoBaTeNbHON JACSITEIPHOCTA U )KH3HEHHBIX CUTYAIlUsX;
BBISIBIIATh ~ NPUYUHHO-CIEJACTBEHHbIE  CBS3M WM JUIA
JI0Ka3aTesIbCTBa CBOUX YTBEPXKIACHUH, 3a7aBaTh NapaMeTpbl
Y KPUTEPUH PEILICHUS aKTyalIu3upOoBaTh 3a/1a4y, BBIABUTATh
TUTIOTE3Y €€ PEeIIeHUs, HaXOIUTh apTyYMEHTHI;

u3 Pa3HbIX

KMHETUYECKOM PHEPrUM TEIUIOBOIO IBMIKEHMSI MOJIEKYJ C
aOCONIOTHOW TeMIlepaTypol, IMOBBIIICHUWE [ABJICHUS ras3a
IPU €ro HAarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXIY
napamMeTpaMM  COCTOSIHMA ~ Ta3a B HM30IPOLECCax;
UIEKTpU3aLMs TeJl, B3aUMOJEHCTBUE 3aps]0B, HarpeBaHue
IIPpOBOAHHKA C TOKOM, B3aHMOI[eﬁCTBHe MarduToB,
OJICKTpOMAaruuTHasA MHAYKIUA, I[GI\/JICTBI/IG Mar"guTHOTI'O IIOJIA
Ha TIPOBOJHUK C TOKOM M ABWXKYIIUWCS  3apsm,
JIEKTPOMArHuTHbIE KoJeOaHUsl U BOJHBI, NMPSMOJIMHENHHOE
pacrpocTpaHeHHE  CBeTa, OTPaKEHUE, IpeIOMIICHHE,
uHTephepeHys, Audpakuus M HOJIIpU3aLUs  CBETa,
aucrepcust cBeta; (OTo3IEKTpUUecKuil 3PeKT, cBeToBOE
JIaBJICHUE, BO3HMKHOBEHME JIMHEHYAaTOro CHEKTpa aroma

BOJIOPO/IA, €CTCCTBCHHAS u HCKYCCTBEHHAs
PallOaKTUBHOCTb;

I1P6 3. BnaaeHue ocHOBOMOJIAralOmUMU (U3MYECKUMU
TTOHATHSIMH n BEJIMYMHAMH, XapaKTEePU3YIOLUUMU
¢u3nueckue mporecchl (CBSI3aHHBIMU C MEXaHHYECKHM
NIBIDKEHHEM, B3aWMMOJICHCTBHEM Tell, MEXaHW4YSCKUMU
KOJIeOAaHUSIMU W BOJHAMHU;  aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIIEeCTBA, TEMIOBEIMHU MPOLECCAMMU;

JJIEKTPUYECKUM U MAarHUTHBIM IIOJISIMH, DJIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHWTHBIMH KOJIEOaHUSAMU M BOJHAMU;
ONTUYECKUMHU  SBICHUSAMHU; KBAHTOBBIMU  SBICHUSAMU,
CTPOEHHEM aTOMa U aTOMHOTO s]pa, PaJMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOINOJIATAIOUIUMU  aCTPOHOMMYECKUMU
MOHATHSAMM, TO3BOJISIOIIMMH XapaKTEPU30BaTh IPOLECCHI,
MIPOUCXOJAIIME HA 3BE3/1aX, B 3BE3IHBIX CHCTEMax, B
MEXTaJlakKTU4eCKOM cpefie; JBWKEHHE HEOECHbIX Tell,
JBOJIIOLMIO 3Be311 U BeelneHHoid;

I[IP6 4. Bnagenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
u TeopusMu (3akoH BcemupHoro TtaroteHus, I, II u III
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- aHAJIM3UPOBATh MOJIYYECHHbIE B XOJI€ PELICHU 3a7auu
pe3yJIbTaThl, KPUTUYECKH OLEHUBAThb MX JOCTOBEPHOCTb,
MIPOTrHO3UPOBaTh HM3MEHEHHWE B HOBBIX YCIIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYalUsiM, OLIEHHWBATh NPUOOPETEHHBIH
OTIBIT;

- pa3pabartbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM
aHaJIM3a MMEIOIUXCSl MAaTepUAJIbHBIX U HEMaTepUalIbHbIX
pECypCcoB; CTaBUThb IpPOOJEMBbl M 3a/Jayd, JOMYCKAIoINe
aIbTepHATUBHBIC PEUICHUS

3akoHbl HbIOTOHA,
SHEpPruH, 3aKOH

3aKOH COXPAaHEHUS MEXaHU4ECKOU
COXpaHEHHUsA HUMIIYJIbCa, IPHUHIUII
CYIEePHO3UIINU CHIL, MPUHLIUIT pPaBHOIPABHOCTHU
MHEPLHATbHBIX CUCTEM OTCUeTa; MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPUI0 CTPOCHHUS BEIECTBA, TIa30BbIC
3aKOHBI, TEPBBIA  3aKOH  TEPMOAMHAMHUKH;  3aKOH
COXpaHEHHs JIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, 3akoH
OMa s ywacTka uenu, 3akoH Owma Uil TOJHOM
anekTpudyecko 1memnu, 3akoH Jlxoyms - JleHna, 3akoH
ANEKTPOMArHUTHOW MHIYKIIUH, 3aKOH COXPAaHEHHS SHEPTUH,
3aKOH TPSAMOJIMHEHHOTO PACIPOCTPAHEHMsI CBETa, 3aKOH
OTPaXCHUS CBETa, 3aKOH IMPEJIOMIICHUS CBETa; 3aKOH
COXPAaHCHUSA SHCPIruU, 3aKOH COXPAHCHUA UMITYJIbCA, 3aKOH
COXpaHEHHS DIIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUS
MaccoOBOT0 YHCa, TOCTYyIaThl bopa, 3aK0H pagroakTHBHOTO

pacnana); YBEPCHHOC HCIIOJIB30BaHHUC 3aKOHOB u
SaKOHOMepHOCTCﬁ IIpU aHaJIu3¢C q)HSH‘leCKI/IX SIBJICHUN M
ITPpOLCCCOB;

[IP6 6. BrageHnwe OCHOBHBIMM METOJAaMU HAay4HOTO
MO3HAHWS, MCIIOJIb3YEeMbIMH B (DU3HKE: MPOBOAUTH MPSMbIE
Y KOCBEHHBIE M3MEpEHUs (hU3MYECKUX BEIWYHH, BBIOMpAs
ONTUMAJIBHBINA CIIOCO0 M3MEpPEHMsI U UCMONIb3ysl U3BECTHBIE
METO/bl OLIEHKHU IOTPELIHOCTeH H3MEepeHHi, NMPOBOANUTH
UCCIIeIOBaHUE  3aBUCHUMOCTEH  (U3NYECKUX  BEIMYUH
C HCIOJIb30BaHUEM TMPSMBIX H3MEpPEHUH, OOBICHATH
MOJTyYCHHBIE PEe3yJbTAThI, UCIONB3Ys (U3NIECKHE TEOPHH,
3aKOHBI U TOHSTHS, U JIENIaTh BBIBOJBI; COONIOIATh TIPaBUIIa
6e30MmacHoOro Tpyaa
IpU TPOBEIEHUHM UCCIEIOBAHUNH B paMKax YydeOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIe0BATENBCKOM
NEeATEIbHOCTH c HCIIOJIb30BaHUEM UG POBBIX
U3MEPUTEIIBHBIX YCTPOWCTB " 1a00paToOpHOro
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00opymOBaHUs; Cc(OPMHUPOBAHHOCTh  TIPEACTABJICHUIN
0 METOJAX MOJIY4EHHUS] HAyYHBIX aCTPOHOMUYECKUX 3HAHUM;

I[IP6 7. CdopMHpOBaHHOCT, YMEHHS  peliaTh
pacueTHbIC 3a/1a4U C SIBHO 33JJaHHOMN (PH3HUECKON MOJIEIBIO,
UCTIONB3YS ¢buznveckue 3aKOHBI
W TpPUHLUIBI;, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud
BBIOMPATh (PU3MUECKYIO MOJIENb, BBLACTATH (U3UUYECKHE
BEIMYUHBI M (POPMYIIBI, HEOOXOAUMBIC AJISI €€ PEIICHHS,
NPOBOJIUTh  pacyeThl W  OLEHUBATh  PEAIbHOCTh
NOJYYCHHOTO 3HA4YeHUs (DPU3MUYECKOW BEIUYMHBI, pEIIATh
Ka4eCTBEHHBIC 3ajauu, BBICTpanBasi JIOTHYECKU
HEMPOTUBOPEUYMBYIO IETIOYKY PACCYXJICHUH C OMOpoil Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKUE
SIBIICHHSI

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
IIOMCKa, aHaJIM3a

U UHTEpIIpEeTaluu
uHpopMauu

1 “HGOpPMaAIMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3a/1a4
npodeccnoHaNbHOMI
JeSTeIbHOCTH

JluyHOCTHBIE pe3yibTaThl JODKHBI OTpakaThb B 4YaCTU
LIEHHOCTU HAyYHOT'O MTO3HAHMUSL:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKl ¥ OOIIECTBEHHON TMPAaKTUKH, OCHOBAHHOTO Ha
JUanore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHHME S3BIKOBOM M YHUTATEIbCKON
KYJIbTYPbI KaK CpEJICTBA B3aUMOJEHCTBUS MEXKTY JIFOAbBMU U
MMO3HAHMS MUDA;

MeranpeaMeTHble PE3yNbTaThl JAOJKHBI
OBnanenue YHUBEPCAIbHBIMH
IMO3HABATEILHBIMHU JCHCTBUSAMH:

B) paboTa ¢ uHpopmaIuei:

- BJIAaNETh HAaBBIKAMHU TIOJYyYCHHS WHPOPMAIMH W3
HCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOSATEILHO
OCYHIECTBJISITh  TOUCK, aHalU3, CHCTEeMaTH3alHi0 |

OTpaxaTh:
y4eOHBIMU

I[IP6 5. YMmeHue yuyuThHIBaTh I'paHULBl NPUMEHEHUS
U3YyYCHHBIX (PU3MUECKUX MOJEJeH: MaTepuaibHas TOUKa,
UHepIalbHas CUCTeMa OTCYeTa, UIeaJbHBIN ra3; MoJenu
CTPOEHMS Ta30B, XHUAKOCTEH M TBEPABIX TN, TOYECUHBIN
JNEKTPUYECKUH 3apsii, sAepHas MOJEIb aTOMa, HyKJIOHHAas
MOJIETh aTOMHOTO aapa
IIpH pelieHny (PU3NUeCcKUX 3a1ay;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOW MO3UIIMH IO
OTHOLICHUIO K (QU3MUecKod MH(OpMaIuy, MOTydaeMon U3
pa3HBIX HMCTOYHHMKOB, YMEHUH HCIIOJIb30BaTh LU(PPOBBIE

TEXHOJIOTUH JUTS MIOMCKA, CTPYKTYpUPOBaHMUA,
WHTEpIpeTalMi M TMpeAcTaBiIeHHUs y4eOHON M Hay4yHO-
MONYJIIPHOM nH(popMaIuu; pa3BUTHE YMEHUU

KPUTHYECKOI0 aHAJIN3a MOoTy4aeMoi HHpopMaIuu




MHTEpHpETauio UHGOPMAIMK PA3INYHBIX BUIOB U (HopMm
MIPECTABIICHHUS;

- cO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popmarax ¢ y4eTom
Ha3Ha4YeHUs! NHPOPMAIMH U LEJCBON ayIUTOPUH, BBIOHpAs
ONITHMANBHYIO ()OPMY ITPECTABICHHS U BU3YaIH3allHN;

- WCIOJB30BaTh CpPeACTBa HMH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI B pelieHuu
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aLMOHHBIX
3a7a4 ¢ COOJIOIEHHEM TPeOOBaHUI SPTOHOMHKH, TEXHUKH
0€301acHOCTH, THTHEHBI, PECYypCcOoCcOepeKeHHUsI, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30IT1aCHOCTH;

- BIIQJETh HAaBBIKAMU pACIIO3HABAHUS M  3AIHUTHI
nHpopManuy, THOOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH

OK 03. IlnanupoBars u
peann30BHIBATH
COOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeaNPUHIMATETBCKY
10 JICATEIBHOCTD B
npo¢eCcCuOHAITBHON
cdepe, HCTIONB30BaTh
3HAHUS 10 PABOBOM U
¢buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaITUIX

JImgyHOCTHBIE PE3YyIbTAaThl AOJDKHBI OTpaXaTb B 4YaCTH
AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

- CIOCOOHOCTH OLCHUBATh CUTYyAllUKO W IPHUHHUMATH
OCO3HAHHBIC PCHICHHU:A, OPUCHTUPYSACH Ha MOPAJIBbHO-

HPaBCTBEHHbIE HOPMBI
W IICHHOCTH,

-OCO3HAHME JIMYHOTO BKJIaJ B MOCTPOEHUE YCTOMUHUBOTO
Oynymiero;

MeranpeamMeTHbIE PE3yJabTAaThl JOJDKHBI  OTPAXKATh:
OsBnageHue YHUBEpCATbHBIMHU peryasiTUBHBIMU
JIEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOATENBHO OCYIIECTBISITh TO3HABATEIBHYIO
JCATCIIBHOCTD, BBIABJIATH HpO6J’IeMI)I, CTaBUTH u
dhopmynupoBaTh COOCTBEHHBIC 3aa4ll B 00Opa30BaTeIbHOM
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUAX;

- CaMOCTOSITEIbHO  COCTaBIIATH IUIAaH  PEIICHUS
MPOOJIEMBI C YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX

ITP6 9. CopmupoBaHHOCTH COOCTBEHHOW MO3UIIUU TIO
OTHOWICHHUIO K (U3MUECKOr MH(POPMAIUH, TOTyIaeMOn H3
pa3HBIX HMCTOYHHMKOB, YMEHUH MCIIOJIb30BaTh LU(PPOBBIE

TEXHOJIOTHH Ui IIOUCKa, CTPYKTYPHUPOBaHUS,
UHTEpIpeTallid M TpeJICTaBIeHUs] Y4eOHOH M Hay4yHO-
HOMYJISIPHOM uHpOpMaLUH; pasBUTHE yMEHUuM

KPUTHUYECKOI0 aHaJIN3a MoIy4aeMoi HHPpopMaIuu




BO3MOJKHOCTEH
Y MPEIIIOYTEHHUI;
- 1aBaTh OLICHKY HOBBIM CUTYAIIUsIM;

crocoO0CTBOBaTh  ()OPMUPOBAHUIO U NPOSIBICHUIO
LIIMPOKOM  3pyAMLMH B pa3HbIX 0O0NacTAX 3HAHWH,
MOCTOSTHHO ~ TOBBILIATh  CBOW  0Opa3oBaTelbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCMOJIb30BaTh IpUEMBl peduieKcud Uil OLEHKH

CUTyalluu, BH60pa BCPHOI'O PCHICHH,

- YMCTh OLCHUBATH PUCKH U CBOCBPCMCHHO IIPUHUMATDb
PCUICHUA

10 UX CHUKCHUIO

OK 04. O¢ddexruBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaHJIe

JlugHOCTHBIE pe3ynbTaThl JODKHBI OTpPaXaThb B 4YACTH
LIEHHOCTH HAYyYHOTO MTO3HAHMUSL:

-OBIIaJICBaHNE HAaBBIKAaMU Yy4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOMN
U COIIMANBHOU JI€ATEIbHOCTH;

MeranpeaMeTHbIE PE3yJIbTAThHI
OBnanenue YHHUBEpCATbHBIMU
JEACTBUSAMMU:

0) cCOBMECTHasl IeSITEIIbHOCT:

- IIOHUMaTb M  UCHOJIb30BaTh
KOMaHJHOH

Y MHAUBHUIYaJbHOUN pabOTHI;

- BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUIN
C y4eToM OOIIUX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
YJIeHa KOJIJICKTHBA,

AOJIKHBI  OTPAXKATh:
KOMMYHUKAaTUBHBIMHU

MIpEUMYyIlEeCTBa

- HOpUHUMATb LCJIU COBMECTHOH JACATCIIBHOCTH,
OpraHnu30BbIBATH
U  KOOPJAWHUPOBATH JEUCTBUSA II0 €€ JOCTHXKCHHIO:

I1P6 10. OBnaneHue ymeHusIMH paboTaTb B TpyIIie
C  BBIIOJHEHHEM  pPa3IMYHBIX  COIMAIBHBIX  POJIEH,
IUITAHUPOBATh Pa0OTy TPYIIIBI, PAIIMOHATIBHO PacHpPEaeiIiaTh
JEATEIFHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJeKBaTHO
OLIEHUBATh BKJAJ KaXIOr0 M3 YYaCTHUKOB TIpYIIbl B
peleHne paccMaTpruBaeMoil mpooieMsbl
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COCTABIIATh TUIAH JCMCTBUH, paclpeaessiTh POIH C YIETOM
MHEHUI Y4YaCTHUKOB, OOCYXJaTh Pe3yJbTaTbl COBMECTHOM
paboTHI;

-OLICHMBATh KadyeCTBO CBOEr0 BKJaJa M KaxJa0ro
yyacTHMKa  KOMaHJIpl B  OOmUMH  pe3yapTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

-peajiaraTb HOBBIC IIPOCKTBI, OLNCHUBATHL HIACU C

IIO3HUIINH HOBHM3HBEI, OpUTrnHaJIbHOCTH, HpaKTquCKOfI
3HAa4YUMOCTH, KOOPAUWHHUPOBATH
n BBIIIOJIHATH pa60Ty B YCJI0BUAX p€ajlbHOro,
BUPTYAJIbHOI'O
n KOM6I/IHI/Ip0BaHHOFO BSaHMOﬂeﬁCTBHH;

-OCYLICCTBIIATD IIO3UTHUBHOC CTPATCTUYCCKOC
IIOBCJACHUC

B pa3jIMYHbIX CUTYyalUUsX, IHPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU
JNENUCTBUAMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMATh MOTHUBBI U apryMEHTBI IPYTUX JIIOJEH mpu
aHaJIn3€e Pe3yJbTaTOB JIEATEIbHOCTH

PEryJIaTUBHBIMUA

OK 05. Ocy1iecTBasiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM
s361Ke Poccuiickoi
denepanyu ¢ y4eTomM
0COOCHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

JIM9HOCTHBIE Pe3yJabTaThl JOJKHBI OTPaXKaTh B YaCTH
ACTETUYECKOTO BOCITUTAHMUS:

- DCTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIOYasi ICTETUKY
OblTa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
Tpyna
1 OOIICCTBEHHBIX OTHOIIICHHM;

B 00J1aCTH MAaTPHOTHIECKOTO BOCITUTAHUS MTPOSIBIISATH:

-IICHHOCTHOE  OTHONIEHHWE K  TOCYAapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY U TPUPOTHOMY HACIEAMIO,
MaMsATHUKAM, TPaguIUsSM HapoaoB Poccuu, MOCTHKEHUSM

I[TP6 1. ChopmupoBaHHOCTHh TPEACTABICHUI O POJHU
U MecTe (QU3NKU U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOM
KapTHHE MHUpa, O CHUCTeMooOpa3ywleld ponu (U3HKA B
pa3BUTHHI €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJE POCCHUMCKHUX
U 3apyOeXHBIX YYEHBIX-(QU3MKOB B pa3BUTHE HAYKH;
MOHUMaHWe  (QU3NYECKOM  CYIIHOCTH  HaOJI0/1aeMBbIX
SIBJICHM MUKPOMHpPa, MaKpOMHpPa U MEramupa; MoOHUMaHue
pOJIM ACTPOHOMHH B IPAKTUUYECKOM JEATEIHHOCTH YEJIOBEKA
U JalbHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU
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Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYLIE;

MeranpeameTHbie  pe3yiabTaThl JOJKHBI  OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

a) oOImeHue:

- OCYyWIECTBISATh KOMMYHHMKAllMM BO BceX cdepax
KU3HY;

- pPa3BEpPHYTO U JIOTUYHO M3JIaraTb CBOXO TOYKY 3PECHUS
C UCII0JIb30BAHUEM SA3BIKOBBIX CPEIICTB

¢buzukn
B (GopMHUpOBaHMHM  Kpyrozopa ©  (YHKIIHMOHAJIHLHOU
IPaMOTHOCTH YeJIOBEKA JUIS PELICHUs TPAKTUUECKHX 3a/1a4

OK 07. ConencTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen Cpesbl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHHU KJIMMaTa,
TIPUHIIMIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3P HEKTUBHO
JIEWCTBOBAThH B
YpE3BBIYANHBIX
CUTYaITUSX

JInyHOCTHBIE pe3ynbTaThl JOKHBI OTPaXXaTb B 4YacTU
9KOJIOTUYECKOI'O BOCIIUTAHUS:

- cOpMUPOBAHHOCTh  JKOJOTUYECKOW  KYIBTYPHI,
ITIOHUMAaHHE BIIVSTHUSA COLIMAJIBHO-OKOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPHUPOTHON U COLMAIIBHOM CPEJIbL,
OCO3HAaHHE  IJIOOAJIBHOTO  XapakTrepa  HKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHME U OCYIIECTBICHUE JEUCTBUM B
OKpPY’KaIOILEH Cpelle Ha OCHOBE 3HAHUSA LIeJIed YCTOMYMBOIO
pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpPUATHE JCHUCTBUN, MNPUHOCIIIMX BpEI
OKpY>Karollen cpene

I[IP6 8. CdopMHupOBaHHOCT, YMEHHS HPHUMEHATH
MOJTy4YeHHbIC 3HAHUSI 17151 OOBSICHEHUS YCIOBHM MPOTEKAHUS
(buznueckux SIBIICHUM B pupojie
u TUTSt MIPUHATUS MPaKTUYECKHUX pelieHuit

B IIOBCEIHEBHOM KM3HU JIsI oOecrieyeHuss Oe30IacHOCTH
npu oOparieHnn ¢ OBITOBBIMH IPUOOPAMU U TEXHUIECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 3JI0OPOBbS M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO TOBEACHUS B  OKPYXKaIOLIeH cpene;
MOHMMAaHHE HEOOXOAMMOCTH TPUMEHEHHS TOCTHKEHHIM
buzuku 51 TEXHOJIOTHI
JUTSL PAIlIOHATIBHOTO TTPUPOIOTIONB30BAHUS

1.2.3. lIpodeccnonanbubie komnerennun (aasee - IK)

IK.2.3 OcymiecTBIATh KOHTPOJIb KQ4€CTBA TEKYIIETO COJEPKaHUSI ITyTH, PEMOHTHBIX U CTPOUTEIBHBIX PaboT.
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCITATIIVMHBI

2.1. O0bem yueOHOI TUCHHUILUINHBI U BUAbI Y4e0HOH padoThl

Bup yueOHoI padoThI O0bem B yacax

O0bem 00pa3oBaTeIbHONM NPOrpaMMbl Y4eOHOI0 MpeIMeTa 144

1. OcHOBHOE coaep:KaHue 95
B T.4..
Jlexiu, ypoku 53
JlaGopaTopHbIe 3aHITHS 26
IIpakTuyeckue 3aHsATUS 16
2. CamocrosTeabHas padoTa o0y4aomierocs (Bcero) 19
IIpome:xxyTounas arrecraums (3k3amen Bo Il cemectpe) 30




2.2. TemaTH4yeCcKHii IUIaH U cOJlePKAHUE TUCUUILTHHBI «DU3HKAY

Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE U ®opmupyembie ofmTHe
npodeccHOHAILHO OPHEHTHPOBAHHOE)S, 1a00paTOPHbIE H Oo0bem
HanmeHnoBaHMe pa3jae/ioB U TeM ., npogeccHoOHaNbHbIE
NpaKTHYeCKUe 3aHATHS, NPUKJIAAHON MOAYJIb (IIpH 4acos
aaNIIHN) KOMIIeTCHIIM U
1 2 3 4
Paszpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS
Tema 1.1 Conep:xanue y4eOHOro MarepuaJia: 2
BBenenue ®usnka - Hayka O npupone. Hayunble MeToasl mO3HaHUSA
OKpYy’Karoliero Mmupa. Ponb skcneprumMeHTa U TEOPUH B MPOLECCE
MO3HAHUS TPUPOABL. DKCHEepUMEHT B (pusuke. MoaenupoBanue
¢bu3nueckux sABIEHUN U mTporeccoB. HaydHble TrUMOTE3HI. 1
dusnyeckue 3aKOHbl M TeOpuH. ['paHUIBl TPUMEHUMOCTH OK 03
¢usnueckux 3akoHoB. [lpunnun coorBerctBus. Ponb u Mecto OK 05
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHUPa, B IPAKTUYECKON AEATEIbHOCTHU JIOACH
CamocrosTenbHas paboTa 00y4arouxcs: MoJIy4YnuTh 1
IIPOU3BOIHBIE eAnHMIBI B cucteMe CH.
Pa3nes 2. Mexanuka 25
Tema 2.1 Coaep:xanue y4eOHOro MmarepuaJa:
Kunemarnka Mexannueckoe aBukeHHe. OTHOCUTEIBHOCTh MEXaHMUYECKOTO OK 01
neumkeHus. Cucrema orcuera. Tpaekropus. Ilepemerenue, OK 02
CKOpOCTh (CpelHssE CKOpPOCTh, MIHOBEHHasi CKOpPOCTb) U OK 04
YCKOpEHHE MaTepHaIbHON TOUKH, X TPOCKLMA Ha OCH CHCTEMbI 4 OK 05
koopauHaT. CiloxeHne NepeMEenIeHU U CII0KEHHE CKOpPOCTEH. OK 07
PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSMOJIMHEMHOE IBH)KEHHUE. K 2.3
I'paduiku 3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, MMYTH ’
U TepeMeIleHUs] MaTepuaIbHON TOYKM OT BpeMeHU. CBOOOAHOE
najeHrue. YCKOpeHHue CBOOOaHOTO mnaaeHus. KpuBonmHeitHOE

3 O6pasoBareNbHas OPraHU3aALKS BIIPABE CAMOCTOSTENBHO OMPEAEIATE TIOCIEN0BATENLHOCTD H3YYEHHS Pa3IeioB U TEM, BXOAANINX B HUX, & TAKXKE TIEPEPACTIPEAEIATE KOJHIECTBO
9acoB MJISI OCBOGHHS OOydYalomMMHUCS Y4eOHOTO MaTepuana, C YYeTOM JOTHKHA (OPMHPOBAHUS TPEAMETHBIX pPE3yIbTAaTOB, OOIMNX W MHPO(PECCHOHATBHBIX KOMIETEHIIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMH JUCIUIIIMHAMHU 00111e00pa3oBaTesIbHOTO 1 001enpodeccHoHaIbHOro IMKIOB yaebnoro miana OIT CIIO.




JNBUKEHUE. JIBUKEHUE MaTEepUaJIbHOW TOYKU IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHeiiHass  ckopocTh. Ilepuog w  wactota  oOpamieHus.
LlenTpocTpeMuTeNbHOE YCKOpEHUE. TEXHUYECKHE YCTPOWCTBA U
MIPAKTUYECKOE IMPUMEHEHHE: CHUIAOMETpP, JABUKEHUE CHapsIOB,
LIEIHbIE U peMEHHBIE Nepeaun ™

IIpakTHyeckoe 3aHATHE

[Tpaktuueckoe 3anarue Nel Kunematuka

CamocrosiTenbHas paboTa oOyJaronuxcsi: HOBTOPEHUE, 3a/1a4H,
3aMOJHUTH CPABHUTENBHYIO TAOIHITY TPSIMOTHHEHHBIX
JIBYOKCHHH.

Tema 2.2
JInHAMHKA

Coaepixanue yueOHOro MaTepuaJa:

ITpunuun otHocutenbHOCTH ['anunes. IlepBriil 3akoH HproToHA.
WNuepunaneueie cuctemsl orcuera. Macca tena. Cuia. [Ipuniun
cynepro3unuu cuil. Bropoit 3akon HeroToHa a1 matepuanbHOU
TOYKHK B mHepiuanbHou cucreme otcuera (MCO). Tperuit 3akon
HbroTona pa5g MaTepuanbHbIX TOYEK. 3aKOH BCEMHUPHOTO
tarotenus. Cuna Ttspkectu. llepBasg kocMmuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Tpenue. Buasl Tpenus
(mokos1, ckompxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHUS U cuia TpeHus nokos. Koappunuent
TpeHusi. Cuiia CONpOTUBIIEHUS MPU ABUKEHUU TEla B JKUJIKOCTH
nin rasze. llocrymarenbHoe W BpalllaTelbHOE JIBUYKEHUE
abCOJIIOTHO TBEPAOro Tena. MOMEHT CHIIbI OTHOCHTEIBHO OCH
Bpaenus. [1neyo cuibl. YciioBHS paBHOBECHSI TBEPAOrO Tejia B
NCO. TexHuueckue yCTpONCTBA M IPAKTUUYECKOE MPUMEHEHUE!
TTOIIUITHUKY, JTBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB™*

JlaboparopHble 3aHATHA

JlaGoparopHas pabota Nel. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TeJla, UMEIOIIEro OCh BPALICHUs

CaMocTrosTenbHas pa60Ta O6y‘-IaIOIJ_[I/IXCHI y‘-ICGHI/IK, 3aJa4u.
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Tema 2.3 Conep:xanue y4ye0OHOro MaTepuaJa:
3aKoHBI COXpaHEHUSI B MeXaHHMKe Mexanuueckass pabora W MomHOCTh. KuHernueckas sHeprus.
[lorenumanpHass »Heprus. 3aKOH COXPAHEHUS MEXaHMYECKON
sHepruu. PabGora cuIBI TKECTH W CWIBl  YIPYTOCTH.
IIpumeHeHne 3aKOHOB coxpaHeHus. Mcnosb30BaHME 3aKOHOB
MEXaHUKU JUIsI OOBSICHEHUS NIBHKCHHS HEOECHBIX TENl W s
Pa3BUTHA KOCMUYECKUX UCCIIEIOBAaHUM, TPAHULIBI IPUMEHUMOCTHU
KJIACCMYECKON MexaHUukH. VIMIysibc MaTepruaabHOU TOUKHU (Tena),
CUCTEMBl MAaTE€pUAIBHBIX TOoueK. MMmynbC cuibl U U3MEHEHHE
UMITyJIbca Teja. 3akoH coxpaHenuss wummyinsca B HCO.
PeaktuBHoe nBmxkenue. PabGora cuiabl. MOIIHOCTh  CHIIBL.
Kunernueckass sHeprus MartepuanbHOW TOUYKU. Teopema 00
U3MEHEHUN KHMHETH4YecKOW sHepruu. lloreHuumanbHas sHeprus.
[MorennmaneHast 2HEPTUst ynpyro AepOPMHUPOBAHHON MPYKUHBI.
[lorennmaneHast sHeprus Tena BOJM3M HOBEPXHOCTU 3EMIIH.
[loTeHunanpHple W HENOTEHUUANbHbIE CHIBL. CBA3b pPabOTHI
HENOTEHLNAIbHBIX CHJI ¢ U3MEHEHMEM MEXaHUYECKON JHEPruu
CUCTEMBbl Tell. 3aKOH COXPAaHEHHS MEXaHUYECKOW HHEpruu.
Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

HpaKTI/l‘leCKOC 3aHATHE

IIpaktnyeckoe 3ansatue Ne2 Ompenenenue Kol UIMEHTa
YKECTKOCTU MPYKUHBI

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne2. UccnenoBanue cBsi3u pabOTHI CUIIBI C
W3MEHEHHEM MEXaHMYeCKOW »JHEpruM Tela Ha [puMmepe
PACTSKCHUA PE3MHOBOTO JKT'yTa

CaMocTosTenbHas pa60Ta 06yan0me05{: y‘-IC6HI/IK, 3aga4un

Pa3nea 3. Mosekyasipaasi pu3uKa M1 TepMOIHHAMHUKA

22
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Tema 3.1
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI
TeopuM

Conep:xanue y4ye0OHOro MaTepuaJa:

OCHOBHbBIE TOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpUu M
UX ombITHOEe 00ocHOBaHue. bpoyHoBckoe aBmxenue. Juddysus.
Xapakrtep ABWXKCHUS M B3aUMOJICHCTBUSA 4YacTHI] BEILECTBA.
Mopenu cTpoeHHsI Ta30B, JKHUJIKOCTEHW M TBEPABIX TEl H
00BsICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE 3TUX Mojeseil. Macca
n pasmepsl Moiiekysl. KommuectBo BemiectBa. IlocrosiHHas
ABoranpo. TemnoBoe paBHOBecue. Temmepatypa W €€
n3mepenue. [llkana temneparyp Llenbcus. Moaenb uaeaibHOro
ra3za. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOpUU
UJealbHOTO Ta3a. AGCONIOTHAs TeMIlepaTypa Kak Mepa cpeaHeit
KMHETUYECKOM JHEpPruM TEIUIOBOrO JBM)KEHMSI 4YaCTHUI[ rasa.
[lIkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenpeneeBa-Knaneiipona. 3akon Jlanbrona. M3ompoueccsl B
UJealbHOM Ta3€ C T[OCTOSHHBIM KOJMYECTBOM BEILECTBA.
I'paduueckoe  mpencTaBieHHE  HM30IPOIECCOB:  HM30TEpMa,
nu3zoxopa, n3obapa. TexHHYECKHE YCTpOMCTBa M MPaKTUYECKOE
IIPUMEHEHHE: TEPMOMETP, ObapomeTp™

CaMocTrosTenbHas pa60Ta 06yqafoumxc51: y‘le6HI/IK, 3agaqu.

JlaGopaTopHble 3aHATHUS

JlaGopartopHas pabota Ne3. 3ydeHue 0JJHOr0 U3 U30MPOLIECCOB

Tema 3.2
OCHOBBI TEPMOIHHAMUKH

Conep:xanue yueOHOro MaTepuasa:

Buytpennsas sueprus. PaGota u Teronepenada. KomwmuecTBo
TEIJIOTHl. YpaBHEeHHME TeruioBoro Oananca. [lepBoe Hauano
TepMOAMHAMHUKHU. AnauabaTHeId mpormecc. Bropoe Hagano
tepMoauHamMuku. TemmoBble auratenu. KIIJ temmoBoro
nsuratens. OxpaHa mnpupoasl. TepMoanHamMuyeckass CUCTEMA.
BryTpenHss sHEepTHsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
ee u3MeHeHusa. KomnmyecTBo TemnoTel W pabora. BHyTpeHHsS
SHEprus 0JJHOATOMHOIO HAEATbHOIO ra3a. Buasl Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIHS, W3JIyYEHHUE. VY nennHas
TEIUIOEMKOCTh ~ BeniecTBa.  KOJIWYECTBO  TEIUIOTHI  MpH
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tertonepenade. Ilonsatue o6 anmabatHoM mpouecce. IlepBbiii
3aKOH  TepMoAuHaMuku. IIpumMeHeHune 1epBOro  3akoHa
TEpPMOJIMHAMMKH K n3onpoueccam. ['paduyeckas uHTEpIipeTaus
pabothl raza. Bropoii 3akoH TepMmonmHamuku. HeoOpatumocTth
mpoueccoB B npupone. TeruoBble MamuHbl.  [IpuHOuUIBI
JecTBUSL TEIyIoBbIX MamuH. [IpeoOpa3oBanusi »HEpPruu B
TeIIoBbIX MamMHax. Koapduuuent mnose3Horo aedcTBUs
TeruioBoi MamuHbl. [{ukn Kapao u ero ko dumment none3Horo
nedcTBus.  DKOJIOTMYECKHe  HpoOJeMbl  TEIIOAHEPIreTHKH.
TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHUE:
JIBUraTellb BHYTPEHHErO CropaHusi, OBITOBON XOJOAMJIbHUK,
KOHJUITOHEP™

CamocrosTenpHas pa60Ta 06yqafoumxc;1 y‘le6HI/IK, 3aJa4dn

Tema 3.3

ArperaTHbie COCTOSIHUS BellleCTBA U
(dazoBbie
nepexoabl

Copep:xxanue y4eOHOro MaTepuaJa:

[TapooOpa3zoBanue M KoHAeHcanus. lcnapeHue M KHUIIEHUE.
AGcontoTHasT M OTHOCHUTENbHAas  BIAXKHOCTb  BO3JyXa.
Hacobliennslid  map.  VYaenbHas TemjaoTa MapooOpa3oBaHUSL.
3aBUCUMOCTb TEMIEpATypbl KWUIIEHHS OT JaBiIeHUs. TBepaoe
teno. Kpucramumdyeckue u amopduble Tena. AHHM30TPOMNMS
cBoiicTB kpucrawioB. JKujakue Kpuctaiibl. CoBpeMEHHbIE
Martepuansl. [InaBneHne u kpuctammsanus. Y AeiapHas TEIoTa
riassienusd. CyOnumanys. YpaBHeHHE TEIJIOBOro banaHca*

IIpakTHYecKkoe 3aHATHE

[IpakTueckoe 3anarue Ne3 OCHOBBI TEPMOJIMHAMUKH

CamocrosrenbHas pabora oO0yyaromuxcs: y4eOHMK, BBIPACTHTh
JIOMa KpHUCTAUI COJIM M OINHUCaTh MPOLECC KPUCTAJUIM3ALUU.
ITonroToBka k 3adery mo pasneny «MounekynspHas (U3MKa U
OCHOBBI TEPMOJIUHAMUKI

Pasnen 4. DieKTpoaMHAMHUKA

11
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Tema 4.1
DJIeKTPOCTATUKA

Conep:xanue y4yeOHOro MaTepuaJa:

DnekTtpuzanusi  Tel.  OJJeKTpudeckud  3apsan.  JlBa  Buga
JNEeKTpUYecKux  3apsifoB.  [IpOBOOHUKH,  TUANIEKTPUKU |
MOJIYIIPOBOJTHUKH. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsija.
BzaumopeiictBue  3apsioB. 3akon  Kymona. ToueuHrsit
JNMEKTPUYECKUN 3apsn. DJekTpuueckoe moiie. HampspkeHHOCTH
aneKTpudeckoro mojis. [IpuHIUN Cyneprno3uiuu 3MeKTPUYECKUX
nosiedl. JIMHUM HanpsyKeHHOCTH 3JeKTpuuyeckoro mnoissd. PabGota
cuil  snekTpocratuueckoro  mois.  [lorennman.  Pasnocth
MTOTCHIIUAJIOB. [TpoBogHMKH u TUDJICKTPUKH B
ANEKTPOCTaTUYECKOM TmoJje. Jludnekrpudeckas MpPOHHUIIAEMOCTb.
DnektpoeMKkocTh. KoHaeHcatop. DIJIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKeHHOro KoHAeHcaropa™

HpaKTI/I‘leCKOC 3aHATHC

IIpaktuueckoe 3anstue Ned Konnencaropsl

CamocrosTenbHas padota o0yyaroumxcs: yaeOHUK, H300pa3uTh
rpaduuecKu KapTUHBI AJIEKTPUYECKHX MOJIeH Pa3IMUHBIX CUCTEM
3apsiIOB.

Tema 4.2
ITocTOSAHHBIN YJIEKTPUYECKHUH TOK.
Toxku B pa3Iu4HBIX cpeaax

Conep:xanue yueOHOro Marepuasa:

DNeKTpUUECKU TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPHUUYECKOIO
Toka. Mcrounukum Toka. Cuna Toka. IlocTosiHHBIN TOK.
Hamnpsbkenue. 3akon Oma It yyacTKa LEMH. DJIEKTPUUYECKOE
COIIPOTHBIICHUE. VY nensHoE CONPOTHUBIICHUE BEILIECTBA.
[locnenoBarenbHOE, NapajuIeNbHOE, CMENIAHHOE COEIUHEHUE
MpoBOAHUKOB. PaboTra nanekrpuyeckoro Toka. 3akoH JIxoyss-
Jlenna. MOIIHOCTH 3JIEKTPUYECKOIO TOKA. DJIEKTPOJABHXKYLIAs
cuja U BHYTPEHHEE COMPOTUBIEHUE UCTOYHMKA TOKa. 3akoH OMa
JUIS  TIONHOM (3aMKHYTOM) anektpudeckoi wenu. KopoTkoe
3aMbIKaHUE. JEKTPOHHAs TMPOBOAMMOCTb TBEPIbIX METAJUIOB.
3aBUCUMOCTh  COTNPOTHBIICHUS METAUIOB OT TEMIEPaTypPHI.
CBepXIpoBOAUMOCTb. DIIEKTPUUECKUN TOK B Bakyyme. CBoiicTBa
DJIEKTPOHHBIX  MMy4yKoB. [lomympoBognuku. CoOCTBEHHass U

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

19




MpUMECHasi TMPOBOJAMMOCTD IOIYNPOBOJAHUKOB. CBOMWCTBa p-n-
nepexoza. [lonynpoBoIHUKOBbIE TPUOOPEL. DIEKTPUUECKHUI TOK B
pacTBOpax M paciulaBax OdJIEKTPOJIUTOB. JIEKTPOIUTHUCCKAS
auccouuanus.  ONEKTpPOoiIu3. OJEKTPUYECKUH TOK B rasax.
CaMOCTOSITEIbHBIA U HECAaMOCTOSITEIBbHBIA  pa3psia. MoJHusl.
[Tna3ma*

I cemectp:

MaKCUMAaJIbHasl HArpy3Ka:

60

Oo0s3aTeqbHAsI HATPY3Ka:

51

Jleknun:

J1aDOpaTOpPHbIE 3aHATHS:

NPAKTUICCKHUC 3AHATUA:

CamocrosiTesibHas padora

o |\O 00|

Tema 4.3
MarauTtHoe moJie. JJeKTPOMATrHUTHASA
HHIYKIUS.

Conep:xanue yueOHOro Marepuasa:

ITocTossmabIe MarauTEl. B3anmoelicTBHe ITOCTOSHHBIX MAarHUTOB.
MaruutHoe mone. BekTtop MarHUTHOM MHAYKUUMU. [IpuHIMD
CYyNEPNO3UIIMU MAarHUTHBIX MOJeH. JINHUM MarHUTHOM MHIYKIIHUH.
Kaptuna nuHUN MarHUTHOM WHIAYKUMUA TIOJS TOCTOSTHHBIX
MAarHuTOB. MarHuTHoe moJie MNpOBOJHHMKA ¢ TOKOM. KaprtuHa
JUHAA MHAYKIUM MAarHUTHOTO TMOJs  JJMHHOTO  MPSAMOIO
MPOBOJIHUKA U 3aMKHYTOT'O KOJBILIEBOTO MPOBOJHHMKA, KATYIIKH C
TokoM. OnbIT Dpcreaa. B3anmoelicTBie TPOBOJHUKOB C TOKOM.
Cuna Awmmepa, ee Moaynbp u HampasieHue. Cwuma JlopeHia, ee
MOAYJdb W HampaBiieHue. JIBukeHue 3apsKeHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHuTHOM Tosie. Pabota cuiel Jlopenma. SABnenue
AJEKTPOMarHUTHOM MHAYKUMH. [loTOK BekTOpa MarHUTHOU
WHIYKIIAA.  OJIGKTPOJABMIKYIIAss  CHWJIa  HWHIYKIHUHA.  3aKOH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.3
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3JIEKTPOMArHUTHOM WHIYKIUU ®dapaes. Buxpesoe
IEKTPUUYECKOE T0JIe. OJEKTPOABIDKYIAs CHUja HHIYKLIUU B
MPOBOJIHUKE, JBWKYIIEMCS MOCTYNATelIbHO B OJHOPOJHOM
MarHuTtHOM mnoxe. [Ipaswio JleHma. MHaykTMBHOCTB. SIBIeHue
CaMOMHAYKIMU.  OJIEKTPOABUXKYILAs  CWjla  CaMOMHIYKLUU.
OHeprus MarHUTHOTO oJis KaTYyILKH C TOKOM.
DJIEKTPOMArHuTHOE 1oJje™

HpaKTI/I‘leCKOC 3aHATHC

IIpaktuueckoe 3anstue Ne5 Cuna Amnepa, cuna Jlopenna

JlabopaTopHble 3aHATHS

Jlaboparopras pabora Ned, VccnmemoBaHue — JIEUCTBUSA
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM

JlaGopaTopHas paborta Nos. Nzyuenue SIBJICHUS
DJIEKTPOMArHUTHON MHYKIIUU

CamocrosiTenbHas paboTa 00yJarouuxcsi: IOBTOPEHUE, 3a/1a4u

Pazgea 5. Kosie0anus v BOJHBI

20

Tema 5.1 Mexauuueckue
U 3JIEKTPOMATHUTHBIE KOJIeOaHUs

Coaepixanue yueOHOro MaTepuaJa:

KonebarenbHas CUCTEMA. CBoOosiHBIE MEXAHUYECKUE
koneOanusi. ['apmonumueckue konebanusa. Ilepumoxn, wyactora,
ammutyna M Qgasa  konebaHuil. IlpyXuHHBIH  MasTHHK.
Marematuueckuii  MasiTHUK.  YPaBHEHHE  TIapMOHMYECKHX
kosneOanuii. IlpeBpamieHne 5SHEprUM TpU TAPMOHMUYECKUX
KOJIeOaHUAX. Komnebarenpubit KOHTYD. CB00OOIHEIE
AJIEKTPOMAarHUTHBIE KOJICOaHUsSI B HJCAIBHOM KOJeOaTeIbHOM
KOHTYpE. AHanorus MEXIY MEXaHUYECKUMHU U
ANEKTPOMArHUTHEIMU Kosiebanusimu. @opmyna TomcoHa. 3akoH
COXpaHEHMs PHEPIrUU B HUACATBHOM KoJe0aTeIbHOM KOHTYpE.
[IpenacraBnenne o 3aTyxawmmux KojeOaHusX. BvIHYyXICHHBIC
MEXaHUYECKHE KoJIeOaHuUs. Pe3onanc. BrinyXeHHbBIE
3JIEKTPOMArHUTHBIE Kosie0aHusl. [IepemenHbII TOK.

CI/IHYCOI/IIlaJ'ILHHﬁ HepeMeHHLII\/'I TOK. MOIIHOCTh TMEPECMCHHOT O

OK 01
OK 02
OK 04
OK 05
OK 07
K 2.3
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TOKa. AMIUIUTYAHOE U JIEHWCTBYIOIEE 3HAYEHUE CUJIBI TOKA U
Hanpsokenus. Tpancdopmatop. IlpousBoncTBo, mepemada u
MOTpeOJIeHnEe AJIEKTPUUYECKOW SHEpPruu. DKOJIOTHYECKHE PHUCKU
IpU  TNPOU3BOACTBE  dBJEKTpuueckod dsHepruu. Kynbrypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B MOBCEIHEBHOM KU3HU

JlabopaTopHble 3aHsATHSA

Jlaboparopnas pabota Ne6. ccnenoBanue nepeMeHHOro TOKa
B LIENIU U3 II0CJIEI0BATEIbHO COEMHEHHBIX KOHIEHCATOPA,
KaTYIIKH U PE3UCTOpa

Tema 5.2 Mexanunueckue
U YJIEKTPOMATHHUTHbIE BOJHBI

Coaepixanue yueOHOIro MaTepuaJa:

MexaHuueckue BOJIHBI, YCIIOBUSI pacrpocTpaHeHus. Ilepuon.
CKopocTh pacmpocTpaHeHus M JJIMHA BOJIHBL. [lomepeunbie u
MpoJaoNbHEIE  BOJNHBL.  WHTepdepenuus u  audpakuus
MEXaHW4YeCKUX BOJIH. 3BYK. CKOpPOCTh 3ByKa. [ pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka. DIEKTPOMarHUTHBIE BOJHBI.
VYcnosus HU3JTYy4YCHUS OJICKTPOMArHMTHBIX  BOJIH. Bzaumnas
opueHTtanus BekTopoB E, B, vV B 3JIEKTpOMarHUTHON BOJIHE.
CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE,
nonspusanus,  audpakuusa, — uHTepdepeHuus.  CKOpOCTh
OJICKTPOMArHMuTHBIX BOJIH. IIxana SJICKTPOMArdHuTHBIX BOJIH.
[IpuMeHeHne SIEKTPOMArHUTHBIX BOJIH B TEXHHKE M OBITY.
[IpyHnMnBl  pagvocBs3n W TeleBHACHMs. Paauonmokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIoIEn cpeabl™

HpaKTI/I‘IeCKOC 3aHATHC

[IpakTuueckoe 3anstue Ne6 M3mepeHue AIMHBI CBETOBOM
BOJIHBI C IOMOIIBI0 TUGDPAKITMOHHON peréTKI

CamocrosiTenpHas paboTa 00yJaronuxcs: MOArOTOBKA K 3a4eTy
o pazaeny «KonebaHus u BOIHBD)

Tema 5.3
Ontuka

Conep:xanue y4ye0OHOro MarepuaJa:

I'eomerpuueckast ontuka. lIpsiMonMHENHOE pacnpoCTpaHEeHHE
cBeTa B ofHOpoAHO# cpene. Jlyd cBera. ToudeuHbld MCTOYHUK
ceera. OTpaxkeHne CcBeTa. 3aKOHbl OTPAXKEHUS  CBETA.
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[Toctpoenne n3oOpakeHuid B IIockoM 3epkane. [Ipemomnenue
CBeTa. 3aKOHBI MPEIOMIICHUs cBeTa. AOCOJIIOTHBIN TMOKa3aTeib
npenomieHus. IlonmHoe BHyTpenHee oTpakeHue. IlpenenbHblid
yroa TMOJHOTO BHYTpPEHHEro oTpaxkeHus. Jlucmepcust cBera.
Cnoxsblii  coctaB ©Oemoro cmera. llger. CoOwuparomme u
pacceuBaronye JMH3bL. ToHKas inH3a. DOKYCHOE pPAacCTOSHUE U
ONTHUYECKasi cuia TOHKOW JuH3bI. [locTpoenue nzobpaxkeHuil B
coOupamIuX MU pacceuBarolux JuH3aXx. DopMylia TOHKOM
JINH3BI. YBenuueHue, JlaBaeMoe JIMH30M. [Ipenenst
MIPUMEHUMOCTH TE€OMETPUYECKON ONTUKU. BoiiHOBas onTuka.
WNnrtepdepenniuss cBeta. KorepeHTHblE HCTOYHUKHU. Y CIOBHS
HaOJII0ICHUS MaKCUMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE  OT  JOBYX  CHH(]Aa3HBIX
KOTePEHTHBIX MCTOYHUKOB. Judpakmus ceera. JAudpakiuonHas
pemieTka. YcClOBUE HAONIOACHUS TJABHBIX MaKCUMYMOB TIpU
MaJeHud MOHOXPOMATHYECKOTO CBeTa Ha JU(PAKIHMOHHYIO
pemerky. [lonspuzanus cera™

HpaKTI/I‘IeCKOC 3aHATHEC

ITpakTueckoe 3ansatue Ne7 OnTuka 2
JlabopaTopHble 3aHATHS
JlaGopatopHas paborta Ne7. Onpenenenue nokasaresns
IPEIOMIICHHUS CTEKIIa 4
Jlaboparopnas pabota Ne8. ccnenoBanue cBOHCTB
M300pakKeHUI B JIMH3aX
CamocrosiTenpHas pabota o0yJaronuxcs: yueOHUK, 3a1a9u 2
Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH 4
Tema 6.1 Conep:xxanue yueOHOro MaTepuaJia: OK 01
OCHOBBI TEOPHH OTHOCHTEILHOCTH ['paHubl MPUMEHUMOCTH Kiaccuueckol MexaHuku. [loctynaTel OK 02
CIIEMAJIbHOM  TEOPUM  OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTh 2 OK 04
MOJlyJII CKOPOCTH CBETAa B BaKyyMe, NPUHIUI OTHOCUTEIBHOCTH OK 05
OliHmTeiiHa. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3ameJlIeHHe OK 07

BpEMCHHU U  COKpAIICHUC  JIMHBI. 3Hepr1/151 H  HMIIYJIbC
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peNATUBUCTCKOM dYacTuipl. CBSI3b MacChl C DJHEPrUEH U
UMITYJIbCOM  PEJISITUBUCTCKOM  4YacTUILIbl. DHEpPrusi  MOKOs
CBOOOIHOM YaCTHIIBI

CamocTtosaTtenbHas pabota o0ydaromuxcs: y4eOHUK, 3a/1a4u

Paznen 7. KBanroBas ¢pusuka

16

Tema 7.1
DJieMeHTbl KBAHTOBOI ONTUKHU
Ctpoenue aToma

Conep:xanue y4yeOHOro MaTepuaJa:

@®otonsl. Popmyna Ilmanka cBsizu sHepruu (GOTOHA C €ro
4acToToO. DJHeprus u wuMnyibc QoroHa. OTKpbITHE U
uccinenoanue Gorodddexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
doroaddexra. VYpaBHenue DiHmTeHHA I DoTodddekra.
"Kpacnas rpanuna" ¢dotosddexra. JlaBnenue cBera. OMBITHI
I[LLH. JlebeneBa. Xumuueckoe nAeWcTBUE cCBeTa. TexXHUYECKHE
YCTPOHCTBA W HPAKTUYECKOE IPUMEHEHHUe: (POTOIIEMEHT,
¢doromaTuuk, CoTHEUHAs OaTapes, CBETOANO/

Mogens atoma Tomcona. OnsiTel Pe3epdopaa no paccesHuIo -
yactull. [lmanerapnas wmoxens aroma. Iloctymarel  Bopa.
WznydyeHue u mnornomeHue (OTOHOB HpU Iepexojae aroma ¢
OJIHOTO YpPOBHSI 3HEpruM Ha Jpyroil. Buasl crnexktpoB. Crnektp
YPOBHEHN SHEPrUM aToMa BOJOPOAa. BoaHOBBIE CBONCTBA YaCTHIL.
Bonuer  ne bpoina.  KopnyCkymnsipHO-BOJHOBOM — Ayaiau3M.
CrioHTaHHOE€ ¥ BBIHYXKJAEGHHOe  u3nyudeHue. Jludpakuus
AJIEKTPOHOB B KpHUCTaIaX. YCTPOHCTBO M NPUHLHUI pabOThI
nasepa. TexHUUYECKHEe YCTPONCTBA U NIPAKTUYECKOE NIPUMEHEHUE:
CHEKTpaJbHbIM  aHamu3 (CHEKTPOCKON), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

JlaboparopHble 3aHATUA

JlabGopaTopHass pabota Ne9. Ompenenenne IMHBI CBETOBOM
BOJTHBI C IOMOIIBI0 TUGPAKITUTOHHON PEIIETKH.

Jlabopatopnass pabora NelO. HaGmrogeHwe CIUIONIHOTO U
JTUHENYaToro CIeKTPOB.

JlabopaTtopHuas padota Nel 1. Mzyuenue sinenus pororddexra.
JlaboparopHass pabGota Nel2 M3ydeHne TpPEeKOB 3apsiKEHHBIX

OK 01
OK 02
OK 04
OK 05
OK 07
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YaCTHI] IO TOTOBBIM (poTorpadusim.

Tema 7.3
ATOMHOE PO

Conep:xanue y4yeOHOro MaTepuaJa:

OKCHEpUMEHTBI, [TOKA3bIBAIOUIUE CIIO)KHOCTh CTPOEHUS sipa.
OtkpeiTue  paguoakTuBHOcTH. OmnbiTel  Pesepdopma  mo
OIPECIICHUIO COCTaBa PaJUOAKTHUBHOIO M3inydeHusa. CBoiicTBa
anbda-, 6eTa-, raMMa-u3IydeHus. BiausHue painoakTUBHOCTH Ha
KUBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA U HETpoHa. HykionHas
Mozenb sanpa ['eiizenOepra-lBanenko. 3apsn sapa. MaccoBoe
gucno sapa. M3oromsl.  Anbda-pacmaa.  DIEKTpOHHBIA U
MIO3UTPOHHBIN Oera-pacras. lNamma-uznyuenue. 3aKoH
PaauOAaKTUBHOIO pacnaja. JHEprusi CBSI3M HYKIOHOB B SIpeE.
Anepusie cunbl. JlepekT Maccel snupa. SnepHble peakIiHu.
[enenue u cuHTe3 sAnep. AnxepHbiii peaktop. TepmosiiepHbIi
cuare3. IlpoOaeMbl M TEPCHEKTHBBI SACPHON SHEPTETHKH.
OKOJIOTUYECKHE aCIEKThl AEPHOM JHEPreTHKU. DJIEMEHTApHBIE
yacTulbl. OTKpbITHE MO3UTpOHA. MeToasl HaOMIOACHUS W
perucTpanvy  JJEMEHTapHbIX  4acTul. (DyHIaMeHTalIbHBIC
B3auMoJieiicTBus. EquHCTBO (hr3nueckoil KapTUHBI MUpa

HpaKTI/I‘IeCKOC 3aHATHC

ITpakTueckoe 3ansatue Ne§ IloBropeHune

CaMocrosTenbHas pa60Ta 06yqafoumxc51: y‘Ie6HI/IK, 3aJadu

\9)

Pa3nes 8. Di1eMeHTHI ACTPOHOMHUHM M aCTPOPU3UKH

Tema 8.1
DJIeMeHTBI ACTPOHOMMH
U aCTPOPU3MKH

Conep:xanue yueOHOro MaTepuasa:

Dranbl pazBuThs actpoHoMud. [Ipuknannoe u
MHPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUU. Buj 3B€31HOTO
HeOa. Co3Be3us, spKue 3Be3bl, TNIAHEThI, UX BUIUMOE
nexkeHue. CosiHeuHas cucrema. [lmaHeTsl 3eMHOM TPYIIIIbI.
IInanetel-ruranTel. Maneie Tesra ConneuHol cucreMel. COJIHIIE,
dbotochepa u armochepa. ConHeuHast akTHBHOCTh. VICTOUHHK
sHeprun CoJIHIIA U 3BE3]1. 3BE3/Ibl, UX OCHOBHbIE

OK 01
OK 02
OK 03
OK 05
OK 07
IIK 2.3
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XapakTepuCcTUuku. Jlnarpamma "ceKTpajibHBIN KJ1ace -
CBETUMOCTB". 3B€3/1bl [NIABHOM IOCIIE10BATEIBLHOCTH.
3aBHUCHUMOCTE "'Macca - CBETUMOCTR" I 3B€3/1 IJIaBHOU
IIOCJIEI0BATEILHOCTH. BHYTpEHHEE CTpOCHUE 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH U SBOJIOLUU
ConHua u 3Be34. JtaInbl )KU3HU 3Be31. Mueunslii [1yTs - Hamia
lNanmaktuka. CnupaneHas cTpykTypa ["aakTuku, pacnpeneneHue
3Be31, ra3a u neuid. [lonoxenue u apmxenue ConHia B
lNamakTuke. Tunel ranaktuk. [nockas u chepuueckas
noacuctemsl ['anaktuku. Paguoranaktuku u kBazapsl. UepHslie
JIBIPHI B siApax ranakTuk. Beenennas. Paciimpenue BeenmeHHOM.
3akon Xa06mna. Pa3beranue ranaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe u3nyuenue. MaciitabHas CTpyKTypa
Bcenennorn.

Meraranaktuka. Heperenasie npo6ieMbl aCTpOHOMHH

JlabopaTopHble 3aHATHS

Jlaboparopuas pabota Nel3. HaGmioneHuss HeBOOPY>KEHHBIM
IJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUHN IS

ONpeNieNieHusl  MOJIOKEHUs  HeOeCHbIX  OOBEKTOB  Ha 2

KOHKPETHYIO  JIaTy: OCHOBHbIE co3Be3musi  CeBepHOro
HOJIYIIAPHSL U SIPKHE 3BE3/IbI
IIpomexyTounas arrecTanms (3K3aMeH) 30
II cemecTp:

MAKCHMAJIbHAs HATPy3Ka: 84

o0si3aTe/ibHAsI HATPY3Ka: 44

Jlekumnu: 16

JIabopaTopHbIe padoThl: 20

IIpakTnyeckue 3aHsiTHSA: 8

CamocrosiTeibHas padora: 10

IIpome:kyTOUHAS aTTeCTALMS: 30

26




3aroxa:

MAaKCHMaJIbHasl HAIpy3Ka: 144
O6si3aTeIbHAST HArpy3kKa: 95
Jleknum: >3
JlabopaTopHbie padoThI: 26
IIpakTHYeckHe 3aHATHSA: 16
CamocrosiTesibHas padora: 19
IIpome:xxyTOUHaASI ATTECTAIUA: 30

* Hpod)eccuona/lbﬂo opuerHmupoeannsvle 3j1emernmbl
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM TUCIIUILIAHBI

3.1. TpeGoBaHUA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecre4eHnI0

B cootBerctBuu ¢ TpeboBanusimMu GPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca 0a30Bblii ypoBeHb Kypca (DU3MKU Ha YpOBHE
cpenHero oOiero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBUSIX KaOWMHETa (PU3MKU
WU B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nmukia. B kabuHere (GU3MKKM TOJDKHO OBITH HEoOXomuMmoe JabopaTopHOE
o0opya0oBaHuE NJIs1 BHITIOJHEHUS YKAa3aHHBIX B MPOTpaMMe MO (PU3HUKE MPAKTHIESCKUX
paboT MU JAEMOHCTpallMOHHOE oOopyaoBaHHe. JleMOHCTpalMOHHOE O00OpyIOBaHUE
dbopMupyeTCS B COOTBETCTBHHM C MPUHIIUIIOM MHUHHUMAJIBLHON JOCTAaTOYHOCTH H
oOecrieurMBaeT IMOCTAHOBKY IEPEUUCICHHBIX B TIporpaMme Mo (U3UKE KIHOYEBBIX
JIEMOHCTPALIUNA JIJIs1 UCCIICIOBAHUS U3y4aeMbIX SIBIICHUN U MPOIECCOB, SMIUPUIECKUX
U (pyHITaMEHTaJbHBIX 3aKOHOB, WX TEXHUYECKHMX NpuMeHeHui. JlabopaTopHoe
oOopynoBaHue sl 1a0OpPaTOPHBIX M MPAKTUYECKUX PadbO0T (GopMUpyeTCs B BHUJC
TEMaTUYECKUX KOMILJIEKTOB U 00€CIIeUnBACTCS.

B pacuére omgHOoro komiuiekTa Ha JBYX oOydaromuxcs. TemaTudeckue
KOMIUIEKTBI ~ JTaOOpaTOpPHOTO  00OpYIOBaHUS JOJDKHBI  OBITh IOCTPOCHBI  Ha
KOMITJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIU(PPOBBIX JTA0OPATOPHUH.

O6opynoBaHue yueOHOTO KaOMHETa:

- MOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4€OHO-HaIJISIIHBIX OCOOMIA;

- KOMILJIEKT JICKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3aIaHUS 1T IPOBEPOYHBIX PadOT;

- npodeCCUOHANTBHO OPUEHTUPOBAHHBIC 3aaHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTra 00ydeHus:

- IEPCOHABHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- POEKTOP € SIKPAHOM.

- 3ambl  (OMONHMOTEKa, YWTAIBHBIA 3ad C BBIXOAOM B HH()OPMAIIMOHHO-
TEJICKOMMYHHUKAIIMOHHYIO CETh HHTEPHET).

[IpuMepHBIi TTepedeHb JEeMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO 000PYI0BAHMUS:
udposas maboparopus o GU3MKE 115 IPEnogaBaTers;
dposas madboparopus o GU3MKE JJIs1 00yUaroIIerocs;

BEChl TEXHUYECKHUE C Pa3HOBECAMU;

KOMIUIEKT JIsI JTAOOPaTOPHOTO MPAKTUKYMa IO ONTHUKE;

KOMIUJIEKT JIJIs1 JTAOOPAaTOPHOTO MPAKTHKyMa 0 MEXaHUKE;

KOMILJIEKT NIl TaOOpaTOPHOTO MpaKTUKyMa MO MOJEKYJSIpHOW (u3uke
Y TEPMOJIMHAMUKH;

7. KOMIUIEKT [iJI1  J1abOpaToOpHOrO MPAaKTHKyMa IO  SJIEKTPUUYECTBY
(c rerepatopom);
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8.

KOMIUICKT [JId H3Y4YCHUA BO300HOB/IIEMBIX HCTOYHUKOB 9HCPIrun

(comHEUYHOW, BETPOBOM DSHEpPruu, OWO-, MEXAaHWYECKOH H TEPMOAIICKTPUICCKOM
SHEPI'eTUKH ),

9.

10.
I1.
12.
13.

amIepMeTp 1abopaTOPHBIN;

BOJITMETP J1a0OPaTOPHBIIL;

KOJIOPUMETP C HA0OPOM KAIOPUMETPUUYECKUX TET,

TEPMOMETp 1a00PaTOPHBIL;

KOMIUIEKT  JiJi1  W3y4eHUs  OCHOB  MEXaHUKH,  [HEBMATHUKHU

1 BO300OHOBJISIEMBIX HCTOUYHHKOB SHCPIUuu,

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
SABJICHUSIM;
46.
47.

OapoMeTp-aHepOuI;

OJIOK MUTAaHUS PETYITUPYEMBIN;

BeO-KaMepa Ha MOJBUKHOM IIITATUBE;

BHJI€OKaMepa Uil padOoThI C ONITUYECKUMHU MPUOOpaAMH;
reHepaTop 3BYKOBOI;

TUTPOMETD (TICUXPOMETD);

Ipy3 HaOOPHBIN;

JTUHAMOMETP J€EMOHCTPALIMOHHBIN;

KOMILIEKT MOCY/Ibl JEMOHCTPAIMOHHOMN C TPUHAJIC)KHOCTIIMU;
MaHOMETp KUJKOCTHOU JEMOHCTPAIMOHHBIN;

METpP AEMOHCTPAIMOHHBI;

MUKPOCKOI JEMOHCTPAIIMOHHBIN;

HacOC BAKYyMHBI KOMOBCKOTO;

CTOJIMK I10IbEMHBIH;

ITaTUB AEMOHCTPAMOHHBIA (PU3NUYECKUIL;

ANEKTPOILIIUTKA;

Ha0Op IEMOHCTPAIIMOHHBIN MO MEXAHUYECKUM SIBJICHUSIM;
HaOOp AEMOHCTPAIMOHHBIN 1O TMHAMHKE BPAIIaTeIIbHOTO JBUKEHUS;
HA0Op AEMOHCTPAIMOHHBIN IO MEXAaHUYECKUM KOJICOAHUSM;
HA0Op JEMOHCTPAIMOHHBIN BOJTHOBBIX SIBIICHUN;

BEJIEPKO apXUMea;

MasSTHUK MaKCBEJIA;

Ha0op TeJI paBHOTO 00bEMa;

Habop TeJ paBHOW MacCCHI;

npuOop sl AEMOHCTPAMU aTMOC(HEPHOTO J1aBJICHHUS;
pU3Ma, HAKJIOHSIOILAsICS C OTBECOM;

phIYar 1eMOHCTPAIIMOHHBIN;

COCYJIbl COOOIIAIOIITNECS;

CTAaKaH OTJMBHOW JIEMOHCTPALIMOHHBIN;

TpyOKa HbIOTOHA,

map nackasisi;

Ha0Op JEMOHCTPAIIMOHHBIA TO MOJICKYJISIpHOU (U3MKE U TEIJIOBBIM

HAOOp IEMOHCTPAIIMOHHBIH 110 Ta30BbIM 3aKOHAM;
Ha0Op KaNWIISPOB;
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48.
49.
50.
51.
52.
53.
54.
55.

TpyOKa JJisl AEMOHCTPAIIMU KOHBEKIINU B )KUIKOCTH;

UUJIMHIPBI CBUHLIOBBIE CO CTPYTOM;

map ¢ KOJIbIIOM;

BBICOKOBOJIBTHBI HCTOYHUK;

reHeparop BaH-jAe-rpaada;

TIO3UMETD;

KAMEPTOHBI HA PE30HAHCHBIX AIINKAX;

KOMIUIEKT MPUOOPOB M MPUHAICKHOCTEH JJisl JEMOHCTpAIlMU CBOWMCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

KOMILJICKT HpI/I60pOB JJIA HN3Yy4YCHUA IIPUHIOUIIOB  paJuoIliprcmMa

U paJiHoIepeaaun;

57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILJIEKT IPOBOJIOB;

MarHuT AyrooOpa3HbIii;

MarHuT MOJO0COBOM JI€MOHCTPAIMOHHBIN;

MaIHa 3J1eKTpodopHas;

MasITHUK 3JIEKTPOCTATUYECKUM;

HaOOp M0 U3yYEHUIO MAarHUTHOTO MOJISI 3€MIIN;

HaOOp AEMOHCTPAIMOHHBIN 1T0 MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Ha0Op JEMOHCTPAIIMOHHBIN MO MOJIYIPOBOJIHUKAM;

Ha0Op JEMOHCTPAIIMOHHBIN MO MOCTOSHHOMY TOKY;

Ha0Op JEMOHCTPALMOHHBIN 110 JIEKTPUYECKOMY TOKY B BAKYYME;
Ha0Op JEMOHCTPALMOHHBIN MO IEKTPOAUHAMUKE;

HAOOP [IJIs1 IEMOHCTPAIIMN MAaTHUTHBIX TTOJICH;

Ha0op ISl IEMOHCTPALIMH 3JIEKTPUUECKUX TOJIEH;
TpaHchHOpMATOp YUEOHBIN;

najoyka CTEKJISTHHAS;

TaJIouKa Y00HUTOBAS;

pubop JICHIA;

CTPEJIKM MarHUTHBIE Ha IITaTUBAX;

CYJITaH JIEKTPOCTATUUCCKHUIA;

IITATUBBI U30JIUPYIOIIINE;

AIIEKTPOMATHUT Pa300PHBIA;

Ha0Op JEMOHCTPAIIMOHHBIN 110 TEOMETPUIECKOM OINTHKE;

HAOOp AEMOHCTPAIMOHHBIN 110 BOJIHOBOM OITHKE;

CHEKTPOCKOI IBYXTPYOHBII;

HaOOp CIEKTPANBHBIX TPYOOK C UCTOUHUKOM THUTAHUS;
ycTaHOBKa 111 u3ydeHus pororddexra;

HaOOp AEMOHCTPALMOHHBIN 1O MOCTOSHHOM TUIAHKA;

KOMIUICKT HATJITHBIX TTOCOOUH AJIs1 TOCTOSTHHOTO HUCIIOJIb30BaHNS;
KOMIUJIEKT MOPTPETOB 11 0(hOpMIICHHS KAOMHETA;

KOMIUJIEKT JIEMOHCTPAIIMOHHBIX YI€OHBIX TaOIHII.

[TpumepHBIN TIEpeUeHb NEMOHCTPAIMOHHOTO U JJAOOPATOPHOTO OO0OpPYAOBAHUS
HOCHUT PEKOMEHIATEIIbHBIN XapaKTep.
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[Ipy Hanmuuu HEOOXOAUMOrOo  OOOPYAOBAaHUSA 3aHATUA 1O  (PU3UKE

B HCKOTOPBIX ClIy4dasaXx MOTYT IIPOBOIUTHCA B HMMCHOINUXCA B O6p&30B3T€JIBHOﬁ
OopraHu3anunu MaCTCpCKUX HUIJIN Jla60paT0pI/IHX.

3.2 UndopmannonHoe odecnevyenne o0yueHmst

Ilepeyenb wucnob3yeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

1.

OCHOBHBIC HCTOYHHUKH:
®Owusuka : 10-i knacc : 6a30BbIiA U yIayONIEHHBIN YPOBHU : yUYEOHHK : B 2 4acTaX /
JI. O. T'enpenmireitn, A. A. bynarosa, 1. H. Kopuunses, A. B. Komkuna ; nox
penakiueit B. A. OpnoBa. — 6-¢ u3., ctep. — Mocksa : [Ipocsemenue, 2025 —

Yacte 1 — 2025. — 304 c. — ISBN 978-5-09-122600-3. — Texkcr :
ANEKTPOHHBIN //  JlaHb : onekTpoHHO-OMONMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/473012 — Pexum pgoctyma: Juisi  aBTOpHU3.
II0JIb30BATEIIEH.

®wuzuka : 10-i kacc : 6a30BbIM U YIITyOJIEHHBIM YPOBHU : YYEOHUK : B 2 4acTsix /
JI. 3. T'enpenmreiid, A. A. bynaroBa, 1. H. Kopaunbses, A. B. Komikuna ; noa
penakuueit B. A. OpnoBa. — 6-¢ u3a., crep. — Mocksa : [Ipocsemenue, 2025 —

Yactp 2 — 2025. — 239 c¢. — ISBN 978-5-09-122601-0. — Teker :
ANEKTpOHHBIN //  Jlanb : 2yekTpoHHO-OMOMuMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/473009 — Pexum poctyma: g aBTOPU3.
ITOJIb30BATEINIEH.

. ®usuka : 11-if kmace : 6a30BbIM U yrayOJEHHBIN YPOBHM : YUEOHHK : B 2 4acTAX /

JI. 3. I'ennenmireits, A. A. bynarosa, 1. H. Kopaunees, A. B. Komknna. — 3-¢
n3n., crep. — Mocksa : IIpocsemenue, 2022 — Yacts 1 — 2022. — 191 ¢. —
ISBN 978-5-09-087420-5. — Texkct : »nekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubnuoteunast cucrema. — URL: https://e.lanbook.com/book/334736 — Pexum
JOCTYyMA: JUIsl aBTOPU3. TTOJIH30BATENCH.

®wusuka : 11-i kacc : 6a30BbIi U yrTyONIEHHBINM YPOBHU : YY€OHUK : B 2 YacTsax /
JI. D. I'ennenmreiin, A. A. bynarora, U. H. Kopuunbses, A. B. Komknna. — 3-¢
u3n., crep. — Mocksa : [Ipocemenue, 2022 — Yacte 2 — 2022. — 206 c¢. —
ISBN 978-5-09-087421-2. — Texkct : »nexkTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/334739 — Pexum
JOCTyTA: JUTsl aBTOPH3. TTOJIH30BATEIICH.

JIonmoJIHUTEIbHbIE HCTOYHUKH:

. Opymxoga, O. H. Kpatkuii kypc Gpu3uku ¢ mpuMepaMu peleHus 3ajad : yueOHoe

nocobue / O. H. Opymxosa, H. B. IllaGynuna, B. M. IOnkoBa. — ApxaHTeJbCK :
CADY, 2024. — 150 c. — ISBN 978-5-261-01749-3. — TeKcT : 21€KTPOHHBIH //
Jlans : anekTpoHHO-OMOMHoTeuHas cuctema. — URL:

https://e.lanbook.com/book/484871 (mata obpamenus: 10.06.2025). — Pexum
JOCTyTA: JUIsl aBTOPHU3. TTOJIH30BATEICH.
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUS JUCIHUIIJINHBbI

Koutpois M omeHka pe3yabTaToB OCBOEHHUS 0011€00pa3oBaTeIbHON
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCIUIUIMHAPHBIE PE3YJIbTaThl, HAIIPABJICHHbIE HA
dbopMupoBaHue OOMMUX W MNPOPECCHOHAIBHBIX KOMIETEHIUMH M0 pas3zesnam
U TEMaM CoJiepKaHusl yueOHOro MaTepHaa.

Kon n HanmeHoBanue
(hopMUPYEMBIX KOMIIETEHITHIA

Pasnen/Tema

Tun olleHOYHEIX
MEPONPHUITUI

OK 01. Beibupatb cioco0bl penieHus
3a1a4 MpoQecCHOHATBHOM
JeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

Pazgen 2. Temnr 2.1.,2.2., 2.3.

Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1

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

ITo/c*

YCTHBIU OIIPOC;

OK 02. Ucnonib30BaTh COBPEMEHHbBIC
CpEJICTBA MOMCKA, aHAJIN3a U
MHTEpIIpEeTaluy HHHOpMaIuu
u  WHPOPMAIMOHHBIC TEXHOJIOTHUH JIJIS
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM
e TeTbHOCTH

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c

(bpOHTAIBHBIN OIPOC;
KOHTPOJIbHAs padoTa;
HaOJIFOEHYE 3a

BBITIOJTHCHHEM
mabopaTOpHBIX padoT;

OK 03. IlnanupoBatb
U peaJIn30BbIBATH COOCTBEHHOE
npodeccuoHanbHOe
U INYHOCTHOE PA3BUTHE,
peIPUHUMATEIbCKYIO 1EITEIbHOCTD
B IipodeccuoHaIbHOM chepe,
MCIIOJIb30BaTh 3HAHUS
110 IPaBOBOW U (PMHAHCOBOI
TPaMOTHOCTH B Pa3IMYHBIX KHU3HEHHBIX
CUTYalUsIX

Pasnen 1. Tema 1.1
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2.,4.3

Pasznen 8 Tema 8.1

ITo/c

MPAaKTUYECKHE
paboThI (peuieHue
Ka4eCTBEHHBIX
U PacyYEeTHBIX 3a/1a4);

TECTUPOBAHUE;

pelIeHne Keiic-3a1ay;

OK 04. DpdexTuBHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH Ie

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paspen 3. Temnr 3.1., 3.2., 3.3.
Pasgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temer 5.1., 5.2., 5.3.
Pazgen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyniecTBisiTh yCTHYIO
Y TMCbMEHHYI0O KOMMYHHKAITAIO HA
rOCyJIapCTBEHHOM sA3bIKe Poccuiickoin
denepanun ¢ yaeToM 0COOCHHOCTEN
COLIMAJIBHOTO
U KYJIbTYpPHOTO KOHTEKCTa

Pazgen 1. Tema 1.1
Paznen 2. Temur 2.1.,2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temer 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Pazpen 7. Temer 7.1, 7.2, 7.3

Pa3zgen 8 Tema 8.1

ITo/c

BBITIOJITHCHUC
NPaKTUYECKUX
3aaHui
npodeccroHanbHOM
HaIpPaBJIEHHOCTH;

BEIIOTHEHHUE 3aJaHNI
IIPOMEKYTOUHOU
aTTeCTaInu

4 IIpodeccHOHANEHO OPHEHTHPOBAHHOE COAEPKAHKE (COAEepKAHUE IPUKIATHOTO MOIYIs).
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpYKarollel Cpeibl,
pecypcocOepeKeHUI0, MPUMEHSITh
3HaHUs 00 U3MEHEHHUU KJINMarTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUSIX

Pazgen 2. Temer 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pazgen 8 Tema 8.1
ITo/c

[IK 1.2 AnanusupoBatb U
pPacCUMTHIBATh MATEPUATIBI
reoJIe3NYECKUX ChEMOK.

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 8 Tema 8.1
ITo/c
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