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

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHOHAIbHOI
o0pa3oBaTeIbHOM MPOrpaMMbI:

[Iporpamma JTUCITUTUTHBI SIBJISIETCS 4acThIO OCHOBHOM
npodeccronansHoil oOpa3zoBarenbHoil mporpammbl  CIIO, peanusyemoii Ha 0aze
OCHOBHOTO 00IIIer0 00pa30BaHMsl, U BXOJUT B 00I1€00pa30BaTEIbHBIN UK Y4eOHOTO
TIaHa.

Pabouass mporpamma y4eOHON IUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEeNbHOTO CTaHJAApTa CPEIHEro OOIIero
00pa3oBaHMs M MPUMEPHON OCHOBHON 00pa30oBaTEIbHON MPOrpaMMbl, OJ00OpEHO Ha
3aceqanuu [legarornuyeckoro copera ®I'bOY AITO UPIIO npotokomom Ne 6/2025 ot
«18» anpens 2025 roaa.

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 OOydYaloIMXCd K HaydHOMY
M3YYEHUIO MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

*  pa3BUTHE NPEICTABICHUNA O HAYYHOM METO]IE€ 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 (PU3MKU [JIs Pa3BUTUA JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TuxX 1efiei 00ecrneurnBaeTcsl peleHueM CIeIyIOIUX 3a1au

B IIpoliecce U3yueHus Kypca (PU3MKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

* NpUOOpPETEeHHE CUCTEMBbI 3HaAHUU 00 OOMmMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIKOYAS MEXAHHUKY, MOJICKYJIAPHYIO (DU3HUKY, JIEKTPOJIUHAMHUKY,
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;

* MOHMMaHHE (PU3NYECKHUX OCHOB U NPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;



*  OBJIQJIEHUE METOJIaMHU CaAMOCTOSITEIbHOTO IJIAHUPOBAHUS

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

* CO3/IaHM€ YCJOBUM JUIsl Pa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIBCKOMH,
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
00s3aTeIHbHOM 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 komnerenunn (paee — OK) u npodeccroHabHBIC KOMIIETCHITUH (1a1ee —
I[IK) ®©I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMH, METANPEAMETHBIMU H
IpEeIMETHBIMU pe3yibTaTaMu 00ydeHus: 6azoBoro yposHs (nanee — [TP6) ®I'OC COO
Ipe/ICTaBlICHbI B TaOIUIIE:



Koa n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeH Ui

HJIaHl/IpyeMble pe3yJabTaThbl 0CBOCHUA NMPOrpaMMbl IO TUCIHUIIIIMHE

O6mme!

JucuunaMHapHble?

OK 01. BsiOupats
CIIOCOOBI PEIICHUs
3amad
npodeccHoHATEHOM
JEATSIbHOCTH
MPUMEHUTEIIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JlngHOCTHBIC pe3yibTaThl JODKHBI OTpakaTh B YaCTH
TPYAOBOTO BOCIIUTAHUS:

-  TOTOBHOCTh K
MacTepCTBa, TPYIOIIO0HE;

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

- MHTEpeC K pa3nudHbiM chepam mnpodeccrHoHaTbHON
JIEATEIBHOCTH,

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEU KHU3HU.

MeTtanpeaMeTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:

OBnaznenue YHHUBEPCATbHBIMU y4eOHBIMU
IM03HABATEIbHBIMU JCHCTBUSIMH:

a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS:

CaMOCTOSITEIILHO (POPMYIUPOBATH U aAKTyaIM3UPOBATH
po0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATh
CYUISCTBEHHBI MPU3HAK WM OCHOBaHWsS MJSl CPaBHEHHUS,
KIaccupuKaud W 00OOINEHHUs; ONpeAeNsiTh  I[elu
NEeSITeNbHOCTH, 3a/laBaTh TMapamMeTpbl M KPUTEPUH WX
JOCTHKCHHUS; BBISBIISATH 3aKOHOMEPHOCTH U MPOTHBOPEUUS
B pacCMaTPUBAEMBIX SIBJICHUSX,; BHOCHTh KOPPEKTHUBHI B
NeSATENIbHOCTh, OIEHUBAaTh COOTBETCTBHUE PE3YJIbTAaTOB

OCO3HAaHHUC OECHHOCTHU

Tpyay,

JACATCIIBHOCTHU

ITIP6 1. ChopmupoBaHHOCTHh TPEACTABICHUN O POJIH
u Mecte (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOH HAyYHOUH
KapTHHE MHUpa, O CHUCTEeMOOOpasyromeld poiu (U3UKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIHH, O BKJIaJ€ POCCUHUCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKH;
NOHMMaHME  (U3NYECKOM  CYIIHOCTH  HaOJIH0AaeMBbIX
SIBJICHUH MUKPOMHPA, MAKpOMHUpPa U MEraMupa; NOHUMaHHE
pOJIM aCTPOHOMHUU B MIPAKTHYECKOMN JESITEIbHOCTH YeJIOBEKa
U JajbHEHIIeM HayYHO-TEXHMYECKOM pa3BUTHUH, PpOJIU
bu3uKku
B (GOopMHpOBaHHU  Kpyrozopa M  (yHKIMOHAIbHON
IPaMOTHOCTH Y€JI0BEKa JIJIsl 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 Tell, JBWKEHUE 110 OKPYKHOCTH, HHepIus,
B3aMMOJICHCTBHE TeJl, KoebaTenbHOe ABIKEHHUE, PE30HAHC,
BOJIHOBOE JIBIDKEHUE; AU dy3usi, OpoyHOBCKOE ABHKEHHE,
CTPOEHHUE KUJKOCTeH M TBEpHBIX TeJ, U3MEHEHHE oObema
TeJ MPU HarpeBaHuU (OXJIaKJIEHUH), TEIIOBOE PaBHOBECHE,
WCIapeHue, KOHJEHCAllWs, IUJIaBJI€HHEe, KpUCTAJIN3alus,
KHUIIEHHe,  BJIQXHOCTb  BO3JyXa, CBSI3b  CpeaHel
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obmeoOpa3oBaTenbHas IUCIUTIINHA.

O6mue pe3ynabTaThl CHOPMYIHUPOBAHBEI B COOTBETCTBHM C JIMYHOCTHBIMH H MertampenMeTHbiMu pesyiabraTamMu ®I'OC COO, B ¢GOpMHUPOBaHHH KOTOPBIX YYacTBYET

2 JIuCUUIIIIMHAPHEIE PE3YNILTATEl c()OPMYIMPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBUM € TPEOOBAHMAMH K IPEIMETHBIM pe3ylibTataM 6a3080ro yposHs (ITPG) ®I'OC COO (Ilpukas
MunoOpHayku Poccun ot 17.05.2012 Ne 413 (penmakiust ot 27.12.2023 1.).




[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;

- BBISABJISATH IMPUIUHHO-CJICACTBCHHBIC CBs3U u
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 U3MEHEHNE B HOBBIX YCIIOBHUSIX;

- YMETh TEPEHOCHUTHh 3HAHUS B TO3HABATEIBHYIO M
MPAKTUYECKYIO YaCTU KUZHEIEATEIbHOCTH;

- yMeTb MHTErpUpOBaThb  3HAHUS
MpeIMETHBIX 00IacTei;

- BBIIBUTATh HOBBIE HJEH, MpeJjiaratb OPUTMHAIBHBIE
MOAXObI U PEIICHHUS;

- TPOSBIATH CIOCOOHOCTh HMX HCIOJB30BAHUS B
MO3HABATEIHbHOW U COLMATBHOM MPAKTHKE;

-TIPOSIBIISITH ~ CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIILHOMY MTOUCKY METO/IOB pelieHus
MPAaKTUUECKUX 33J1ay, MPUMEHEHUIO Pa3UYHBbIX METOJ0B
TTO3HAHMS;

- CTaBUTh W (POpMYyIHpPOBATH COOCTBEHHBIE 3a/1aud B
00pa3zoBaTeNbHON JACSITEIPHOCTA U )KH3HEHHBIX CUTYAIlUsX;
BBISIBIIATh ~ NPUYUHHO-CJIEJACTBEHHbIE  CBS3M WM JUIS
JI0Ka3aTesIbCTBa CBOUX YTBEPXKIACHUH, 3a7aBaTh NapaMeTpbl
Y KPUTEPUH PEILICHUS aKTyalIu3upOBaTh 3a/1a4y, BBIABUTATh
TUIOTE3Y €€ pellieHusl, HAaXOAUTb apTyMEHTHI;

us3 Pa3HbIX

KUHETUYECKON SHEPruM TEIJIOBOTO JIBHXKEHHS MOJEKYJ C
a0COFOTHOW TEeMIIepaTypoid, MOBBIIICHUE IABICHUS Ta3a
IpU €ro HarpeBaHUU B 3aKPBITOM COCY/AE, CBA3b MEXKIY
mapaMeTpamMH ~ COCTOSIHMSI rasa B HM30Ipolieccax;
JNEeKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsiioB, HAarpeBaHUE
IIPpOBOAHHKA C TOKOM, B3aHMOI[eﬁCTBHe MarduToB,
OJICKTpOMAarouTHasA MHAYKIUA, I[GflCTBI/IG MAarHuTHOI'O ITOJISA
Ha IMPOBOAHUK C TOKOM u HBH)KYMHfICﬂ 3apsn,
ANEKTPOMArHUTHBIE KOJeOaHUs W BOJHBI, MPSIMOJIUHEIHOE
pacrpocTpaHeHHe CBeTa, OTpPaKEeHUEe, IMPeIOMIICHHE,
untepdepenusa, audpakuus U - MONApU3ALUS  CBETa,
mucnepcusi cBera; GorodnekTpuueckuil 3pQexT, cBeToBOE
JaBJICHWE, BO3HUKHOBEHHME JIMHEHYATOr0 CIEKTpa aroma

BOZOPOJA, €CTECTBEHHAs " HCKYCCTBEHHAsI
PaauOaKTUBHOCTB;

ITP6 3. BrageHue ocHOBOMOIAraloIMMH (PU3UIECKUMHU
NOHATUSAMHU U BEIMYUHAMHU,  XAPAKTEPU3YIOIIMMHU
¢usnyeckue Mnpouecchl (CBA3aHHBIMU C MEXaHHUYECKUM
JBWKEHHEM, B3aUMOJCHCTBUEM Te€J, MEXAHWUYECKUMU
KojeOaHUsSIMH UM BOJIHAMH;  ATOMHO-MOJIEKYJISIPHBIM
CTPOECHHEM BEILIECTBA, TEIJIOBBIMHU IIPOLIECCAMY;

SJEKTPUYECKUM U MAarHUTHBIM TOJISIMH, 3JIEKTPUUECKUM
TOKOM, JJIGKTPOMATrHUTHBIMU KOJICOAHHMSIMH W BOJHAMU;
ONTUYECKUMHU  SIBJICHUSIMU; KBAHTOBBIMU  SIBJICHUSIMU,
CTPOEHHUEM aToOMa M aTOMHOTO s/ipa, paJuOaKTUBHOCTHIO);
BJIQJICHUE  OCHOBONOJIATAIOIIMMU  ACTPOHOMHUYECKUMU
MOHATHUSIMH, TO3BOJSIOUIMMHI XapaKTepH30BaTh MPOIIECCHI,
MPOUCXOJAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMaX, B
MEXKTaJaKTUYECKOW cpefie; IBUKCHHE HEOECHBIX Tell,
9BOJIIOLMIO 3Be311 U BeeleHHoix;

I[IP6 4. Bnagenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
u TeopusMu (3akoH BcemupHoro TtaroteHus, I, II wu III
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- aHAJIM3UPOBATh MOJIYYECHHbIE B XOJI€ PELICHU 3a7auu
pe3yJIbTaThl, KPUTUYECKH OLEHUBAThb MX JOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX YCIOBUSX; J1aBaTh
OLICHKY HOBBIM CHUTYalUsiM, OLIEHHWBATh NPUOOPETEHHBIH
OIIBIT;

- pa3pabartbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM
aHaJIM3a MMEIOIUXCSI MAaTepHAJIbHBIX U HeMaTepUallbHbBIX
pecypcoB; CTaBUThb MpOOJIEMbl M 3a/Jayd, JOMYCKAaoIlue
albTEPHATUBHBIEC PELICHUS

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 JIEKTPUIECKOro 3apsiaa, 3akoH KynoHa, 3akoH
Oma s ywacTka 1wend, 3akoH Owma I TIOJHOM
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
MaccoBOTO YHcIIa, MOCTyNaThl bopa, 3aK0OH pagroaKTHBHOTO

pacnana); YBEPCHHOC HCIIOJIBb30BaAHHUEC 3aKOHOB u
3aKOHOMepHOCTCﬁ IIpU aHAJIN3C q)HBH‘IeCKI/IX SIBICHUHA H
ITPpOLCCCOB;

[IP6 6. BrageHnwe OCHOBHBIMM METOJAaMU HAay4HOTO
MO3HAHWS, MCIIOJIb3YEeMbIMH B (DU3HKE: MPOBOAUTH MPSMbIE
Y KOCBEHHBIE M3MEpEHUs (hU3MYECKUX BEIWYHH, BBIOMpAs
ONTUMAJILHBINA CIIOCO0 M3MEpPEHHs U UCTONb3ysl U3BECTHBIE
METO/bl OIIEHKH IOTPEIIHOCTEH H3MEepeHH, NMPOBOAUTH
UCCIIEIOBAaHUE  3aBUCUMOCTEH  (DU3MYECKMX  BETUYMH
C HCIOJIb30BaHUEM TMPSAMBIX HU3MEpPEHHUH, OOBICHATH
MOJTyYCHHBIE PEe3yJbTAThI, UCIONB3Ys (U3NIECKHE TEOPHH,
3aKOHBI U TOHSTHS, U JIeNIaTh BBIBOJBI; COONIIOIATh TIPaBUIIa
6e30MmacHoOro Tpyaa
IpU TPOBEIEHUHM UCCICNOBAHUNH B paMKax Y4eOHOro

JKCIIEPUMEHTA u yueOHO-HCCIIeI0BATENbCKOM
NESATENIHOCTH c HCII0JIb30BAHUEM U POBBIX
M3MEPUTENbHBIX YCTpOICTB u 1abopaTopHOTO
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00opymOBaHUs; c(OPMHUPOBAHHOCTh  TMPEACTABICHUHN
0 METOJAX MOJIY4EHHUS] HAyYHBIX aCTPOHOMUYECKUX 3HAHUM;

I[IP6 7. CdopMHpOBaHHOCT, YMEHHS  peliaTh
pacueTHbIE 3a/1a4M C SIBHO 3a/IaHHOM (PM3NYECKOI MOJETIBIO,
UCIIOJNIB3YS ¢busnueckue 3aKOHBI
W TpPUHLUIBI;, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud
BbIOMpaTh (PU3MUECKYI0 MOJIEIb, BBLACHATh (PU3NUYECKUE
BEJIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIE ISl €€ pPEIICHUS,
OpPOBOAMTHL  pacyeTsl W OIEHUBaTh  PEAIbHOCTD
MOJyYEHHOTO 3HAYeHUs (PU3UYECKOW BEIUYUHBI; pelIaTh
KayeCTBEHHbIE 3a/1a4H, BBICTpauBas JIOTUYECKH
HEMPOTUBOPEUHBYIO IEMOYKY PACCYXKACHHA C OMOpOi Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKUE
SIBJICHUS

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MIOMCKa, aHaJIn3a

U UHTEpIIpEeTaluu
uHpopMauu

1 “HGOpPMaAIMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3,149
npodeccnoHaNbHOMI
JeSATeIbHOCTH

JlugHOCTHBIE pe3ynbTaThl JODKHBI OTpakaTh B 4YaCTH
LIEHHOCTU HAyYHOT'O MTO3HAHMUSL:

- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKl ¥ OOIIECTBEHHON TMPAaKTUKH, OCHOBAHHOTO Ha
JUanore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHHME S3BIKOBOM M YHUTATEIbCKOU
KYJIbTYPbI KaK CPEJICTBA B3aUMOJEHCTBUS MEXKTY JIFOAbBMU U
MMO3HAHMS MUDA;

MeranpeameTHbie  pe3yibTaThl JAOJKHBI
OBnanenue YHUBEPCAIbHBIMH
IMO3HABATEILHBIMHU JCHCTBUSAMH:

B) paboTa ¢ uHpopmaIuei:

- BJIAaIETh HAaBBIKAMHU TIOJNYYCHHS HWHPOPMAIMH W3
HCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTEILHO
OCYUIECTBJISITh  IMOUCK, aHAJU3, CHCTEeMaTH3alHi0 |

OTpaxarh:
y4eOHBIMU

I[IP6 5. YMmeHue y4yuTHIBaTh T'PaHULBl MPUMEHEHUS
U3YyYEHHBIX (PU3MUECKUX MOJEeJel: MaTepuaibHas TOUKa,
MHEpLMaJIbHas CUCTEMa OTCYETA, UACAIBHBIA ra3; MOJEIH
CTPOEHMS Ta30B, XHUAKOCTEH M TBEPABIX TN, TOYECUHBIN
JNEKTPUYECKUH 3apsii, sAepHas MOJEIb aTOMa, HyKJIOHHAas
MOJIETh aTOMHOTO aapa
IIpH pelieHny (PU3NUeCcKUX 3a1ay;

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOW TMO3HUIIMH IO
OTHOLICHHUIO K (QHU3MUecKo MH(POpMaIUK, MOTydaeMon U3
pa3HbBIX HCTOYHMKOB, YMEHMH HCIOJIb30BaTh LU(POBbIE

TEXHOJIOTUH JUTS IIOMCKA, CTPYKTYpUPOBaHMUA,
WHTEpIpeTalMi M MpeAcTaBiIeHHUs y4eOHON M Hay4dHO-
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
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA B peleHuu
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPTaHU3alMOHHBIX
3a7a4 ¢ COOJIOIEHHEM TPeOOBaHUI SPTOHOMHKH, TEXHUKH
0€301acHOCTH, THTHEHBI, PECYpPCcOCOepPEeKeHHUsI, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30IT1aCHOCTH;

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

OK 03. IlnanupoBats u
pean30BbIBATH
COOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIUMATEIBCKY
10 JICATEIIbHOCTD B
npo¢eCcCuOHAITBHON
cdepe, HCTIOTB30BaTh
3HaHUS 110 PABOBOH U
¢buHaHCcOBOH
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

JImgyHOCTHBIE PE3YIbTAThl AOJDKHBI OTpaXaTb B 4YaCTH
AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

- CIIOCOOHOCTH OLICHUBAThb CUTYyallUKO W INPHUHHUMATH
OCO3HAHHBIC PCHICHHUA, OPUCHTUPYSACH Ha MOPAJIBbHO-

HPaBCTBEHHbIE HOPMBI
W IICHHOCTH,

-OCO3HAHME JIMYHOTO BKJIaJ B MOCTPOEHUE YCTOMUHUBOTO
Oynymiero;

MeranpenMeTHble pe3yiabTaThl JOJDKHBI  OTPAKATh:
OsBnageHue YHUBEpCAIbHBIMHU peryasiTUBHBIMU
JIEUCTBUSIMU:

a) cCaMOOPTaHU3AIIHS:

- CaMOCTOATENBHO OCYIIECTBISITh TO3HABATEIBHYIO
JCATCIIBHOCTD, BBIABJIATH HpO6J’IeMI)I, CTaBUTH u
dhopmynupoBaTh COOCTBEHHBIC 3aa4ll B 00Opa30BaTeIbHOM
NEeSITeTbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOATCIBHO COCTAaBJIATH pCIICHUA
MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX

I1J1aH

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOMW TMO3UIIUU TI0
OTHOWICHUIO K (u3nyecKoil nHpopManuu, 1noiryqaeMon us3
pa3HBIX HMCTOYHHMKOB, YMEHUH HCIIOJIB30BaTh LU(PPOBBIE

TEXHOJIOTHH JUIS 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
LHIMPOKOM  3pyAMLMH B pa3HbIX OONacCTAX  3HAHMI,
MOCTOSTHHO ~ TOBBILIATh  CBOW  0Opa3oBaTelbHBIA U
KYJIbTYPHBIH 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. DpdexTuBHO
B3aHUMOJICHCTBOBATh 1
paboTaTh B KOJJIEKTHBE
1 KOMaHJe

JlugHOCTHBIE pe3ynbTaThl JOJDKHBI OTpPaXaTh B 4YACTH
[IEHHOCTH HAyYHOTO TTO3HAHMUS:

-OBNIaJICBaHNe HaBbIKaMHU Yy4eOHO-HCCIEA0BATEIbCKOM,
MIPOEKTHOMN
U COIIMANBHOU JI€ATEIbHOCTH;

MeranpeaMeTHbIE PE3yJIbTAThHI
OBnanenue YHHUBEpCATbHBIMU
JEACTBUSAMMU:

0) cCOBMECTHasI IeSITEIbHOCTD:

- TIOHMMaTh M  UCIOJIb30BaTh
KOMaHJHOH

Y MHIUBHUIYaJLHON pabOTHI;

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

AOJIKHBI  OTPAXKATh:
KOMMYHUKAaTUBHBIMHU

MpEeUMyIlecTBa

- TpUHMMAThb LEIM COBMECTHOM JI€ATENIBHOCTH,
OpPraHU30BBIBATH
U KOOpAWHMPOBATb JEHCTBUS IO €€ JOCTUKEHHIO:

I1P6 10. OBnanenue ymeHUsIMH paboTaThb B TpyIIe
C  BBIIOJHEHHEM  Pa3IMYHBIX  COIMAJBHBIX  POJIEH,
IUTAHUPOBaTh pabOTy TPYMIIbI, pallMOHAIBHO PaclpeelisTh
NeSITeIbHOCTh B HECTaHIAPTHBIX CUTYaIUsX, aJeKBAaTHO
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;

-peayiaraTb  HOBBIC IIPOCKTHI, OLNCHUBATL HACHU C

IIO3HUIINH HOBHU3HBI, OpUTrnHaJIbHOCTH, HpaKTquCKOﬁ
3HAa4YUMOCTH, KOOPAUWHHUPOBATH
n BBIIIOJIHATH pa60Ty B YCJI0BUAX p€ajlbHOro,
BUPTYAJIbHOI'O
n KOM6I/IHI/Ip0BaHHOFO BSaHMOﬂeﬁCTBHH;

-OCYLICCTBIIATD IIO3UTHUBHOC CTPATCTUYCCKOC
IIOBCJACHUEC

B pa3iIMYHbIX CUTYyalUsX, HPOSBIATH 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. OcymecTBisTh
YCTHYIO ¥l TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM
s1361Ke Poccuiickoi
denepanyu ¢ y4eTomM
0COOCHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

JIM9HOCTHBIC Pe3yJbTaThl JOJKHBI OTpaXkaTh B YaCTH
ACTETUYCCKOTO BOCITUTAHHUS:

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

B 00J1aCTH MAaTPHOTHIECKOTO BOCITUTAHUS MTPOSIBIISATH:

-IICHHOCTHOE  OTHONIEHHWE K  TOCYJAapCTBEHHBIM
CHUMBOJIaM, HMCTOPHUYECKOMY U TIPUPOJHOMY HACIIEIUIO,
MaMsATHUKAM, TPATUIUsSM HapoaoB Poccuu, MOCTHKEHUSM

I[TP6 1. ChopmupoBaHHOCTH TPEACTABICHUN O POJHU
1 MecTe (PU3UKU M acTPOHOMHH B COBPEMEHHOH HaydHOI
KapTUHE MHpa, O CUCTeMooOpasyromied ponu (Gu3uku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJE POCCHUMCKHUX
U 3apyOeXHBIX YYEHBIX-(QU3MKOB B pa3BUTHE HAYKH;
MOHUMaHWe  (QU3NYECKOM  CYIIHOCTH  HaOJI0/1aeMBbIX
SBJICHUM MUKPOMHpa, MAKpOMHpaA U MEramupa; MOHUMaHue
pOJIM ACTPOHOMHH B TPAKTUUYECKOM JEATEIHLHOCTH YEJIOBEKA
U JalbHEHIIeM HAayYHO-TEXHUYECKOM PAa3BUTHH, 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;

- Pa3BEpHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PECHMS
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 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
TIPUHIIUIIBI
OepexKIMBOTO
IIPOU3BO/ICTBA,

3P HEKTUBHO
JIEWCTBOBAThH B
YpE3BBIYANHBIX
CUTYaITUIX

JInuHOCTHBIE PE3yNAbTaThl JOJDKHBI OTPa)kaTb B YacTH
9KOJIOTMYECKOT0 BOCIIMTAHUS:

- copMUPOBAaHHOCTh  3KOJOIMYECKOH  KYJIBTYpBHI,
[IOHUMaHHE BIIUSTHUS COLIMAJIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPHUPOTHON U COLMAIIBHOUN CPEJIbI,
OCO3HaHHWE  TJIOOAJBHOTO  XapakTepa  HKOJIOTHYECKUX
npobiem;

- IUIAHUPOBAaHWE M OCYUIECTBIEHUE JEWCTBUH B
OKpPY’KaIOILEH Cpelle Ha OCHOBE 3HAHUSA LIeJIed YCTOMYMBOIO
pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENpPUATHE JCHUCTBUN, MNPUHOCIIIMX BpEI
OKpY>Karollen cpene

I[1P6 8. CdopMUPOBaHHOCTb YMEHHS IPUMEHSTbH
HOJIy4YEeHHBIE 3HaHUS JJIs1 OOBSICHEHUS YCIIOBUH NPOTEKaHUS
¢busnyeckux SIBJICHUN B npupoe
U TUIst TIPUHATHUS NPaKTUYECKUX pelieHuit
B TOBCEIHEBHOHN >KM3HM i1 oOecrieuyeHUs 0O€30MacHOCTH
pHu oOpalleHuu ¢ OBITOBBIMU MPUOOpPaMHU U TEXHUYECKUMU
YCTPONCTBaMHU, COXPAHEHUS 3J0POBbs M COOJIIOJICHNUS HOPM
JKOJIOTMYECKOTO IOBEACHMSI B  OKpYXAalOUIEH Cpene;
NOHUMaHWE HEOOXOJUMOCTH NPUMEHEHUs JIOCTUKEHUMN
¢buzukn U TEXHOJIOT U
JUISL pallMOHaJIbHOIO MPUPOIOTIOIB30BAHUS

1.2.3. lIpodeccnonanbubie komnerennun (aasuee - IK)

IK.2.3 OcymiecTBaaATh KOHTPOJIb KQ4€CTBA TEKYIIETO COJAEP>KaHUSI ITyTH, PEMOHTHBIX U CTPOUTEIBHBIX PaboT.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCITATIIMHBI

2.1. O0bem yueOHOI JUCHHMILUINHBI U BUAbI Y4e0HOH padoThI

Bup yueOHo# 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. CamocrosiTeqbHas padoTa ody4yaouierocst (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
HanmeHoBaHMe pa3je/ioB U TeM ., npogeccHoOHaNbHbIE
NPAKTHYECKHE 3aHATHUS, IPUKJIATHONA MOAYJb (IPHU 4acoB
R 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
®duznyeckue 3aKOHbl M TeOpuH. ['paHUIBl TPUMEHUMOCTH OK 03
¢usnueckux 3akoHOB. [IpuHiun coorBercTBus. Pormb u MecTo OK 05
¢bu3ukn B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MHpAa, B TPAKTUYECKOHN ACSITEIBHOCTHU J0JeH
CamocrosTenbHas paboTa 00y4arouxcs: MoJIy4YnuTh 1
MPOU3BOJIHBIE eIMHHULIBI B cucteme CI.
Pa3nes 2. Mexanuka 25
Tema 2.1 Conep:xanue yueOHOro Marepuasa:
Kunemaruka Mexannyeckoe aBHKeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO OK 01
neuxeHus. Cucrema orcuera. Tpaekropus. Ilepemerenue, OK 02
CKOpOCTh (CpelHsss CKOpPOCTh, MIHOBEHHasi CKOpPOCTb) U OK 04
yCKOpeHHE MaTepHaIbHON TOUKH, X NPOSKLMA Ha OCH CHCTEMBI 4 OK 05
koopauHaT. CiloxeHne NepeMEenIeHU U CII0KEHHE CKOpPOCTEH. OK 07
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUXKEHHE. K 2.3
I'paduiku 3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, ITYTH ’
U MepeMeIIeHUs] MaTepHabHON TOYKK OT BpemeHu. CBoOOIHOE
najgeHrue. YCKOpeHue CBOOOaHOTO mnaaeHus. KpuBonmHeitHOE

3 O6pa3oBaTeNbHas OPraHU3aLKs BIIPABE CAMOCTOATENLHO OMPEAEIIATE TOCIEN0BATENLHOCTh H3YYEHHS PAa3IeIoB U TEM, BXOAAMINX B HUX, a TAKKE MEPEPACIIPENEIIATE KOJIHIECTBO
9acoB MJISI OCBOGHHS OOydYalOMMMHUCS YYeOHOTO MaTepuana, C YYeTOM JIOTUKHA (OPMHPOBAHUS ITPEAMETHBIX pPE3YyIbTAaTOB, OOIMNX W MPO(PECCHOHATBHBIX KOMIICTEHIIHH,
MEXKIIPEIMETHBIX CBSI3CH C IPYTHUMH JUCIUILTUHAMY 0011e00pa30BaTeIbHOTO 1 00IIepoeCCHOHATBHOTO UKIOB yueOHoro miana OIT1 CIIO.




IBIOKEHUE. JIBUKeHHe MaTepHaJbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTIIOBas CKOPOCTb,
JIuHeWHas  ckopocTh. llepmony u  dyactora  oOpauieHus.
LenTpocTpeMuTenbHOe yckopeHue. TeXHUYecKue ycTpoucTBa U
[IPAKTUYECKOE NPUMEHEHHUE: CIUAOMETP, IBH)KEHUE CHAapSJIOB,
LIENHbIE U peMEHHBIE Nepeiaun ™

IlpakTHyeckoe 3aHsATHE

[Ipaktuueckoe 3anarue Nel KunemaTuka

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

Tema 2.2
JAnnamuka

Coaepixanue yueOHOro MaTepuaJa:

IIpunnun otHocurensHOCTH I'anmunes. Ilepseiii 3akoH HeroTOHA.
WNuepunaneubie cuctemsl otcuera. Macca tena. Cuia. [Ipuniun
cynepno3unuu cui. Bropoi 3akoH HeroTOHA 111 MatepraibHOM
TOYKHK B MHepIuanbpHoi cucreme otcuera (MCO). Tperuit 3akon
HbroTona pa5g MaTepuanbHbIX TOYEK. 3aKOH BCEMHUPHOTO
tarotrenusi. Cuna Tsxkectu. llepBas kKocMuyeckass CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Tpenue. Buasl Tpenus
(mokos1, ckompxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBbXEHHUS U cuja TpeHus nokos. Koapdunuent
TpeHusi. Cuila CONPOTUBIIEHUS MPU JABUKEHUU Tela B JKUJIKOCTU
nau  rase. IlocTymarenpHO€ W BpamaTeNbHOE JIBUKECHHE
abCOJIOTHO TBEPAOro Tena. MOMEHT CHIIBI OTHOCHTEIBHO OCH
Bpamenus. [1neqo cunbl. YciioBHs paBHOBECHSI TBEPAOrO Tejia B
NCO. TexHuueckue yCTpONCTBA M IPAKTUUYECKOE MPUMEHEHUE!
TTOIIUITHUKY, JTBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB™*

JlaboparopHble 3aHATHA

JlaGoparopnas pabota Nel. HccnenoBanue ycinoBuii paBHOBECHS
TBEPAOTO Tella, UMEIOIIEr0 OCh BPAIIICHUS

CamocrosTenbHas paboTa 00yJaonmxcs: yueOHUK, 3a1a4H.
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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 IBMKCHUS HEOCCHBIX Tel W JUIs
pa3BUTH 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.
[loTenunanpHas sHEprust ynpyro 1epOpMUPOBAHHON MPYKHUHBI.
[lorennmaneHast »Heprus Tenda BOJM3M MOBEPXHOCTH 3eMIIH.
[loTeHunaneHble W HeENOTEHUUANbHbIE CHIBL. CBA3b pPabOTHI
HENOTEHLNAIbHBIX CHJI ¢ U3MEHEHMEM MEXaHUYECKON JHEPruu
CUCTEMBbl Tell. 3aKOH COXPAaHEHHS MEXaHUYECKOW HHEpruu.
Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

HpaKTI/l‘leCKOC 3aHATHE

[Ipaktnyeckoe 3anstue Ne2 Ompenenenue KodpUIMEHTa
YKECTKOCTH MPYKUHBI

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota Ne2. UccnenoBanue cBsi3u pabOTHI CHJIIBI C
W3MEHEHHEM MEXaHMYeCKOW »JHEpruM Tella 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
00BsICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca
u pasMmepsl Moiiekyl. 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. M3omporeccsl B
UJCATBHOM Ta3e C TIIOCTOSHHBIM KOJMYECTBOM  BEILECTBA.
I'padnueckoe  mpencTaBieHHE  H30IMPOLIECCOB:  M30TEPMa,
nu3zoxopa, n3obapa. TexHHYECKHE YCTpOMCTBa M MPaKTUYECKOE
IIPUMEHEHHE: TEPMOMETP, ObapomeTp™

CaMocTrosTenbHas pa60Ta 06yqa}0nmxc51: y‘{e6HI/IK, 3agaqu.

JlaGopaTopHble 3aHATHUS

Jlaboparopaas padota Ne3. V3ydeHnue oJHOTO M3 H30MPOLIECCOB

Tema 3.2
OCHOBBI TEPMOIHUHAMUKH

Conep:xxanue y4ye0OHOro MarepuaJa:

Buytpennss sueprus. Pabota u Teruonepenada. KommuaecTBo
TEIJIOTHl. YpaBHEeHHME TeruioBoro Oamanca. IlepBoe Hauano
TepMOAMHAMHUKHU. AnwabaTHeIi mpormecc. Brtopoe Hagano
tepMoauHamMuku. TemmoBble auratenu. KIIJ temmoBoro
nsuratens. OxpaHa mnpupoasl. TepMoanHamMuyeckass CUCTEMA.
BryTpenHss sHEepTHsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
ee u3MeHeHus. KomndecTBo TemnoTel W pabora. BHyTpeHHs
SHEprus 0JJHOATOMHOIO UACATBHOIO ra3a. Buabl Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIHS, W3JIyYEHHUE. VY aenbHas
TEIUIOEMKOCTh ~ BemniecTBa.  KOJIWYECTBO  TEIJIOTHI  MpH
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teronepenade. Ilonstue o6 ammabaTrHOM mpouecce. [lepBarii
3aKOH  TepMOJAMHAaMUKH. [IpuMeHeHue 1mepBoro  3akoHa
TEpPMOJIMHAMMKH K n3onpoueccam. ['paduyeckas uHTEpIipeTaus
pabothl raza. Bropoii 3akoH TepMmonmHamuku. HeoOpatumocTth
mpoueccoB B npupone. TeruoBble MamuHbl.  [IpuHOuUIBI
neiicTBus  TEeIoBbIX MamiuH. [IpeoOpazoBaHusi sHEpruu B
TerIoBbIX MamMHax. Koadduuuent mnosesHoro nedcTBHs
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 COCTOSIHUSI BelIeCTBA U
(daszoBbie
nepexoabl

Conep:xxanue y4eOHOro MaTepuaJa:

[TapooOpa3zoBanve u KoHAeHcanus. lcnapeHue M KHUIIEHHE.
AGcomoTHasT M OTHOCHUTENbHas  BIAXKHOCTb  BO3JyXa.
Hacobliennslid  map.  VYaenbHas TemjaoTa MapooOpa3oBaHUSL.
3aBUCUMOCTb TEMIEpATypbl KWUIIEHHS OT JaBiIeHUs. TBepaoe
teno. Kpucramumdyeckue u amopduble Tena. AHHM30TPOMNMS
cBoiicTB kpucrawioB. JKujakue Kpuctaiibl. CoBpeMEHHbIE
Matepuainsl. [InaBineHne u Kpuctammsanus. Y AeiapHas TEIoTa
iasnenus. CyOnumanys. YpaBHeHHe TEIIoBOro 6anaxnca*

IIpakTHYecKkoe 3aHATHE

[IpakTnueckoe 3ansTue Ne3 OCHOBBI TEPMOJINHAMHUKHN

CamocrosarenbHas pabora oO0ydaromuxcs: y4eOHHMK, BBIPACTHTh
JIOMa KpHUCTAUI COJIM M OINHUCaTh MPOLECC KPUCTAJUIM3ALUU.
ITonroToBka k 3adery mo pasneny «MounekynspHas (U3MKa U
OCHOBBI TEPMOJIUHAMUKI

Pasnen 4. DiekTpoaMHaMuKAa

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
INMEKTPUYECKUHN 3apsn. DJeKTpuueckoe moiie. HampspkeHHOCTH
aNeKTpudeckoro mojs. [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‘IeCKOC 3aHATHC

ITpakTnueckoe 3anstue Ne4 KonneHcaTopsl

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

Tema 4.2
ITocTOSAHHBIN YJIEKTPUYECKHUH TOK.
Toxku B pa3Iu4HBIX cpeaax

Coaepixanue y4eOHOro MmaTepuaJa:

DNeKTpUUECKU TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPHUUYECKOIO
Toka. Mcrounukum Toka. Cuna Toka. IlocTosiHHBIN TOK.
Hanpsokenue. 3akon Oma miisi ydacTka UENH. DJIEKTPUYECKOE
COIIPOTHBIICHUE. VY nensHoE COIIPOTHBIICHUE BELIECTBA.
[locnenoBarenbHOe, mapauIeNbHOE, CMENIAHHOE COEIUHEHUE
NpoBOJHUKOB. Pabora snextpuuyeckoro Ttoka. 3akoH JDxoysms-
Jlenna. MOIIHOCTH 3JIEKTPUYECKOIO TOKA. DJIEKTPOJABHXKYLIAs
CWJIa U BHYTPEHHEE COIPOTHUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUIS  TIONHOM (3aMKHYTOM) anektpudeckoi wenu. KopoTkoe
3aMbIKaHUE. OJIEKTPOHHAs IPOBOAMMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTh  CONPOTHUBIICHHS METANIOB OT TEMIIEPaTyphl.
CBepxnpoBOAUMOCTb. DJIEKTPUYECKUI TOK B BakyyMme. CBolicTBa
NeKTpoHHBIX my4ykoB. [lomynpoBomnuku. CoOcTBeHHas W

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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MpUMECHasi TMPOBOJAMMOCTD IOIYNPOBOJAHUKOB. CBOWCTBa p-n-
nepexoza. [lonynpoBoIHUKOBbIE TPUOOPEL. DIEKTPUUECKUM TOK B
pacTBOpax M paciulaBax OdJIEKTPOJIUTOB. JIEKTPOIUTHUCCKAS
auccouuanus.  ONEKTpPOoiIu3. OJEKTPUYECKUH TOK B rasax.
CaMOCTOSITEIbHBIA U HECAaMOCTOSITEIBbHBIA  pa3psia. MoJHusl.
[Tnasma*

I cemectp:

MaKCUMaAJbHasA HArpy3ka:

O6si3aTesIbHasi HATpy3Ka:

Jlekuun:

JabopaTopHble 3aHATHSA:

NMPAKTUICCKUEC 3AHATUS:

CamocrosiTeabHas padora

Tema 4.3
MarauTtHoe moJie. JJeKTPOMArHUTHAA
HHIYKIHUS.

Conep:xanue yueOHOro Marepuasa:

ITocTossHaBIe MarauTEl. B3anmoelicTBHEe ITOCTOSHHBIX MAarHUTOB.
MaruutHoe mone. BekTtop MarHUTHOM WHAYKUUU. [IpuHIMD
CYyNEPNO3UIIMU MAarHUTHBIX MOJeH. JINHUM MarHUTHOM MHIYKIIHH.
Kaptuna nuHUN MarHUTHOM WHIAYKUMUA TIOJS TOCTOSTHHBIX
MarHuTOB. MarHuTHoe moJie MNpPOBOJHHMKA ¢ TOKOM. KaprtuHa
JUHAA MHAYKIUUA MAarHATHOTO TMOJs  JAJMHHOTO MPSMOro
MPOBOJHUKA U 3aMKHYTOT'O KOJBIIEBOTO MPOBOJHHMKA, KATYIIKH C
TokoM. OnbIT Dpcreaa. B3anmoelicTBie TPOBOJHUKOB C TOKOM.
Cuna Awmmepa, ee Moaynbp u HampasieHue. Cwuma JlopeHia, ee
MOJyJIb W HalpaBlieHUE. J[BHKEHHE 3apsHKEHHOM YacTULbI B
OJTHOPOJTHOM MarHuTHOM Tosie. Pabota cuisl Jlopenma. SABnenue
AJIEKTPOMATHUTHOM HMHAYKIMHU. [loTOK BekTOpa MAarHUTHOMN
WHAYKIUUA.  OJEKTPOABIKYIIAs  CWjla  HHAYKIUUA.  3aKOH
3JIEKTPOMAarHUTHOU MHIYKIUU Dapanes. Buxpesoe
AJIEKTPUYECKOE TMOJe. ODJIEKTPOABUXKYINAS CHJIa HHAYKIUH B
MPOBOJHUKE, JBWKYIIEMCA IOCTYIATEIIbHO B  OJHOPOJHOM

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 2.3
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MaruuTHOM mosie. IlpaBuno Jlenma. MHAyKTUBHOCTH. SIBIIeHUME
CAaMOMHAYKIIUU.  DJIEKTPOJBIKYILAs  CUjJa  CaMOMHIYKIUU.
DHeprus MAarHuTHOTO IOJIS KaTYIIKA c TOKOM.
DJIEKTPOMArHuTHOE 1oje*

IIpakTnyeckoe 3ansitue

[Tpaktuueckoe 3anstue Ne5 Cua Amnepa, cuna Jlopenna

JlabopaTopHble 3aHATHA

JlaGopatopnast pabGora Ned4. IccnemoBaHwe — JEUCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM

Jlaboparopnas paboTta Nes. Nzyuenue SIBIICHUS
AJIEKTPOMATHUTHON UHAYKITUU

CamocrosTenbHas pa60Ta 06yqafoumxc;1: IMOBTOPCHUC, 3a1a11

Pa3pea 5. Kojie0anus 1 BOJHBI

20

Tema 5.1 Mexaunueckue
U YJIEKTPOMATHUTHBIE KOJIeOaHUs

Conep:xanue yueOHOro Marepuasa:

KomnebarennHas CHCTEMA. CBoOogHbBIE MeXaHUYECKHUE
koneOanus. ['apmonuyeckue xkonebanus. Ilepwon, wyacTora,
ammutyna u  (Gaza koneOaHui. [IpyXUHHBIH MasTHUK.
MareMatuueckuii ~ MasTHUK.  YpaBHEHUE  TapMOHHUYECKHX
kosneOanuil. IlpeBpamieHve 5SHEprUM TpPU TAPMOHMUYECKUX
KOJIeOaHUAX. Komnebarenpubit KOHTYD. CB0o0OOIHEIE
ANEKTPOMArHUTHBIE KONEOAHHWSI B HUICATBHOM KOJeOaTelIbHOM
KOHTYpE. AmHanorus MEXIY MEXaHUYECKUMH u
ANEKTPOMArHUTHBIMU KosieOaHusmMu. @opmyna TomcoHa. 3akoH
COXpaHEHHUs DSHEPTHH B HJICATLHOM KOJe0aTeThbHOM KOHTYpE.
[IpencraBnenre o 3aTyxalomMxX KoieOaHUsSX. BBIHYXJICHHbBIE
MEXaHUYECKUE Kosie0aHusl. Pesonanc. BeIHyX/1€eHHBIE
3J€KTPOMAarHUTHbHIE KoJIe0aHusl. [TepemenHnbIit TOK.
CunyconaIbHBI TEPEMEHHBIM TOK. MOIIHOCTH TEPEMEHHOTO
TOKAa. AMIUIUTYHOE U JIEUCTBYIOIIEE 3HAYCHUE CHJIbI TOKAa U
HanpspkeHus. Tpancdopmarop. [IpoumsBoacTBo, mepemada wu

noTpeOIeHne SJIEKTPUIECKONH SHEPruu. DKOJOTHMYECKHE PHUCKHU

OK 01
OK 02
OK 04
OK 05
OK 07
K 2.3
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Py TPOU3BOJACTBE  AJeKTpuyecko sHepruu. KymbpTypa
WCIIOJIb30BAHUS JICKTPOIHEPTHH B MTOBCETHEBHOM KU3HU*

JlabopaTopHble 3aHsATHSA

Jlaboparopnas pabota Ne6. VccnenoBanue nepeMeHHOTO TOKa
B LIENIU U3 II0CJIEI0BATEIbHO COEMHEHHBIX KOHIEHCATOPA,
KaTYIIKH U PE3UCTOpa

Tema 5.2 Mexanuueckue
1 YJIEKTPOMATHUTHbIE BOJHBI

Coaepixanue yueOHOro MaTepuaJa:

Mexanuueckue BOJIHBI, YCIOBUSI pacrpocTpaHeHus. Ilepuon.
CkopocTh pacmpocTpaHeHus M JJIMHA BOJIHBL. [lomepeunbie u
MpoJaoNbHBIE  BOJMHBL.  WHTepdepenuus u  audpakuus
MEXaHW4YeCKUX BOJIH. 3BYK. CKOpPOCTh 3ByKa. [ pOMKOCTBH 3BYyKa.
Bricora Tona. TemOp 3Byka. DIEKTPOMarHUTHBIE BOJHBI.
Vcenosus HU3JTYy4YCHUSA OJICKTPOMArHMTHBIX  BOJIH. Bzaumnasn
opueHTanusi BekTopoB E, B, vV B 3JIEKTpOMarHUTHON BOJIHE.
CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE,
nonspusanus,  audpakuusa, — uHTepdepeHuus.  CKOpOCTh
OJICKTPOMArHMuTHBIX BOJIH. IIxana QJICKTPOMArdiuTHBIX BOJIH.
[IpuMeHeHHe SIEKTPOMArHUTHBIX BOJIH B TEXHHKE M OBITY.
[IpuHUMnBl  pagvocBs3W W TeNEBHACHMs. Paauonmokanws.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKarolen cpeabl™

IIpakTHYeckoe 3aHATHE

[TpakTnueckoe 3ansatue Neb6 Mzmepenue IiIMHbBI CBETOBOM
BOJIHBI C OMOIIBI0 TUGDPAKITMOHHON peréTKI

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

Tema 5.3
Ontuka

Conep:xanue yuyeOHOro MarepuaJa:

I'eomerpuueckas ontuka. lIpsmoiMHENHHOE pacIpOCTpaHEHUE
cBeTa B oJfHOpoaHO#l cpene. Jlyd cBera. ToudeuHbld MCTOYHUK
ceera. OTpaxkeHne CcBeTa. 3aKOHBI OTPAKEHUS  CBETA.
ITocTpoenne m3o0pakeHHWii B TUIOCKOM 3epkaiie. [IpermomiieHue
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CBEeTa. 3aKOHbI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIM MOKa3areib
npenomiueHus. IlonmHoe BHyTpenHee oTpaxkeHue. IlpenenbHblid
yroJl TOJHOTO BHYTPEHHErO OTpaxkeHus. Jlucrepcus caerta.
Cnoxubiii cocraB Oemoro cBera. Llger. CoOupatomme u
pacceuBarome JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHHE U
ONTHYECKasi cuiia TOHKOW JuH3bl. IlocTpoenue n3obpakeHuil B
cobuparomux M pacceuBaromiux JuH3ax. dopmyna TOHKON
JIVH3BI. YBenuuenue, JlaBaeMoe JIMH30M. [Ipenenst
IIPUMEHMMOCTH T€OMETPUYECKON ONTUKHU. BoyiHOBas onTuka.
Wnutepdepennus cBera. KorepeHTHbIE HMCTOYHHKH. Y CIIOBHS
HaOI0ACHUS MaKCHMYMOB u MUHUMYMOB B
UHTEpEPEHIIMOHHOW  KapTHHE  OT  JBYX  CHH(a3HBIX
KOT'€pEeHTHBIX UCTOUYHUKOB. Judpakuus cera. AudpakinuonHas
pemierka. YciioBue HaONIOACHUS TJIABHBIX MaKCUMYMOB IIpU
MaJICHHd  MOHOXPOMAaTHYECKOro CcBeTa Ha JAU(PPaKIUOHHYIO
pemetky. [lonspuzanus ceera™

IIpakTH4Yeckoe 3aHATHE

[Tpaktuueckoe 3anstue Ne7 Onruka 2
JlabopaTopHble 3aHATHS
JlaGopaTtopHnast pabota Ne7. OnpeneneHue noxkazaremns
IIPEJIOMJIEHUS CTEKIIA 4
JlaGopaTtophnast pabota Ne§. VccrnemoBanre CBONCTB
n300paykeHHH B JIMH3aX
CamocrogrenbHas paboTa 00yJaronmxcs: ydeOHUK, 3a/1a41 2
Paszpnen 6. OCHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBHOCTH 4
Tema 6.1 Coaeprxanue yueOHOro MaTepuaJa: OK 01
OCHOBBI TEOPUH OTHOCHTEJIbHOCTH I'paHnIBI TPUMEHUMOCTH KJIacCUYECKOM MexaHukH. [locTynarsl OK 02
CHEIUAJIBHOM  TEOPUM  OTHOCUTEIBHOCTH: HMHBAapUAaHTHOCTH OK 04
MOAYJSl CKOPOCTH CBETAa B BaKyyMme, IPHUHIUI OTHOCUTEIbHOCTH 2 OK 05
OitHmreitHa. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeNJieHue OK 07

BPEMEHM W  COKpalllCHWE [UIMHBL. OHEPrus U HMILYJbC
peNATUBUCTCKONM vacTHIbl. CBs3b Macchl C DHEPrued u
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UMIIYJIbCOM  PEJISTHBHCTCKOM  YaCTHIBI.  JHEPrHs  IOKOS
CcBOOOJHOM YaCTULIbI

CamocTtosTenpHas padoTa o0ydaronmxcs: Y9eOHUK, 3a1a4n

Paszpen 7. KBanToBas pusuka

16

Tema 7.1
DJIeMEeHTHI KBAHTOBOM ONITHKH
Crpoenne aroma

Coaepsxanue yueOHOTro MaTepuaJa:

@®oronsl. Dopmyna Ilmanka cBs3u sHepruu (QOTOHA C €ro
4acToTOM. DHeprus u wuMnyibc QoroHa. OTKpbITHE U
uccinenoBanre Gorodddexra. OmbiTer A.I'. CroneroBa. 3aKOHBI
dotorddekra. VYpaBHenue OitHmrediHa I (doTodddekra.
"Kpacnas rpanuna" ¢otodddekra. JlaBmenue cBera. OMBITHI
II.H. JleOeneBa. XuMHUYeCcKOe IelicTBHME CBeTa. TexHUYecKue
yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: (OTORIEMEHT,
¢doTonaTurK, coaHEeyHast 6arapes, CBETOANO

Mopnens atoma Tomcona. OnbiTel Pesepdopna nmo paccesHuto -
gactun. Ilmanerapnas wmognens aroma. Ilocrymater  bBopa.
W3nyuenune u mormnomieHue (OTOHOB IpHU IMEpEXoie aroma ¢
OJIHOTO YPOBHSI DHEPrMM Ha Jpyroi. Buabl crnektpoB. Cnektp
YPOBHEW SHEPrUU aToMa BOAOpoAa. BOJIHOBBIE CBOWMCTBA YACTHIL.
Bomusl  ne bpoiid.  KopmycCkynsipHO-BOJIHOBOM — AyaH3M.
CrnonTaHHO€ U BBIHYXKJEHHoe  wu3iaydeHue. Judpakuus
9JIEKTPOHOB B KpHCTaIax. YCTPOHCTBO W MPUHIMUN PabOTHI
nazepa. TeXxHM4YecKkre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE:
CIEKTPAIbHBIM aHamu3 (CIEKTPOCKOM), Jia3ep, KBaHTOBBIN
KOMIIBIOTEP

JlabopaTopHble 3aHATHS

JlaGoparopnast pabora Ne9. OmpeneneHue JUIMHBI CBETOBOU
BOJTHBI C TIOMOIIBIO TU(PAKIIMOHHOHN PEIICTKH.

JlaboparopHass pabota Nel(). HabmiogeHue CIJIONIHOTO U
JINHENYaTOrO CIEKTPOB.

JIaGoparopnas pabota Nel 1. M3yuenue siBaenus ¢poroaddexra.
JlaGopaTopHass pabota Nel2.M3ydeHue TpPEKOB 3apsiKEHHBIX
YaCTHUII 110 TOTOBBIM poTorpadusim.

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.3
ATOMHOE PO

Conep:xanue y4yeOHOro MaTepuaJa:

OKCIEpUMEHTHI, [TOKA3bIBAIOUIUE CIIO)KHOCTh CTPOEHUS sipa.
OtkpbiTe  paauoakTMBHOCTH.  OmbiThl  Pesepdopma  mo
OIPEZCIICHUIO COCTaBa PaJUOAKTHUBHOrO M3inydeHusa. CBoiicTBa
anb(a-, OeTa-, raMMa-u31y4eHus. BausHue painoakTHBHOCTH Ha
KUBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA U HETpoHa. HykionHas
Mojenb snpa IeiizenOepra-MBanenko. 3apsan sapa. MaccoBoe
yucno sapa. M3oromsl.  Anbda-pacmaa.  DIEeKTpOHHBIA U
MIO3UTPOHHBIN Oera-pacraf,. I'amma-u3nyuenue. 3aKoH
PaAMOaKTUBHOIO pacnafa. DHEpPrus CBA3M HYKIOHOB B sjpe.
Snepubie cunbl. Jledexkt Mmaccel Aapa. SlnepHble peakuuu.
Jenenne u cuHTe3 suep. SAnepHslii peakrop. TepmosaepHbII
cuHre3. IlpoOiaemMbl M NEPCHEKTHBBI SAEPHON SHEPreTHUKH.
DKOJIOTUYECKHE acleKThl SJIEPHON SHEPreTHKU. DJIeMEeHTapHbIE
gacTulpl. OTKpbITHE MO3UTPOHA. MeTolbl HaOMIOJACHUS U
perucTtpanMu  3JeMEHTapHBIX  yacTull. DyHIaMeHTalbHbIE
B3auMoJielcTBHsL. ENMHCTBO M3MUecKoil KapTHHBI MUpPa

HpaKTI/I‘IeCKOC 3aHATHEC

ITpakTueckoe 3ansatue Ne§ IloBropeHune

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

Pasnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Tema 8.1
JJIeMEeHTHI ACTPOHOMMH
U aCTPOPU3NKH

Conep:xanue yueOHOro Marepuasa:

Ortansl pa3BUTHs acTpoHOMUH. [IpuknanHoe u
MHPOBO33PEHUECKOE 3HAUCHUE aCTpOHOMUHU. By 3Be31HOTO
Heba. Co3Be3us, SPKUE 3BE3/IbI, INIAHETHI, X BHIUMOE
neuxenue. ConHeyHas cuctema. [lnaHeTsl 3eMHOM TPYIIIIBL.
IImanersl-ruranTel. Mansle Teira CosrHeuHOH cucTeMbl. COJIHIIE,
dotochepa u atmochepa. ConmHeuHast akTUBHOCTh. MIcTOUHUK
sHepruu CoJHIIa U 3Be3/1. 3BE3/bl, UX OCHOBHBIE
XapaKTepuCTHKU. J(narpamma "criekTpajibHbIN Ki1acc -
CBETUMOCTE'". 3Be3IbI IJIaBHOM MOCIEI0BATEILHOCTH.
3aBHCHUMOCTH '"'Macca - CBETUMOCTD" JIUISl 3B€3]1 TJIaBHOM

OK 01
OK 02
OK 03
OK 05
OK 07
IIK 2.3
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II0CJIEI0BATEIbHOCTU. BHyTpeHHEe cTpoeHue 3BE3 /.
CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUN U IBOJIIOLUU
CousHiia 1 3Be3/1. DTanbl )kU3HU 3Be3/1. Mueunslii [1yTs - Hama
lNanaktuka. CnupanbHas cTpykrypa ['anakTtuku, pacnpeseneHue
3Be3], ra3a u npuid. [lonoxenue u nmxenue ConHia B
lNanaxTuke. Tunel ranaktuk. [nockas u chepuueckas
noacuctemsl ['anaktuku. Paguoranaktuku u kBazapel. UepHblie
JBIPHI B siApax ralakTuk. Beenennas. Pacimpenne BeeneHHOM.
3akon Xab06ma. Pazberanue ranaktuk. Teopust bonbiioro
B3pbIBa. PennkroBoe usnydyenune. MacitabHas CTpyKTypa
Bcenennoii.

Meraranaktuka. Hepenenusle npo06ieMbl aCTPOHOMHUH

JlabopaTopHble 3aHATHA

JlaGopatopnast pabora Nel3. HaGmroneHuss HEBOOPYKEHHBIM
r71Ia30M C MCIOJIb30BaHWEM KOMIBIOTEPHBIX MPUIOKEHUH ATs

onpeaeneHus IIOJIOKEHUS  HEOECHBIX 00BEKTOB Ha 2
KOHKPETHYIO  JlaTy: OCHOBHble co3Be3nusi CeBepHOro
MOJTYIIAPHSI U SIPKHE 3BE3JIBI
IIpoMeskyTouHasi aTTecTanus (3K3aMeH) 30
II cemectp:
MAaKCHMaJIbHAsl HAIPy3Ka: 84
o0s3aTeJIbHASI HATPY3Ka: 44
Jleknum: 16
J1abopaTopHbIe padoThl: 20
IIpakTnyeckue 3aHsTHA: 8
CamocrositeibHas padora: 10
IIpome:kyTOUHAs aTTeCTALMS: 30
3aroxa:
MaKCHMaJlbHasl Harpy3Ka: 144
O6si3aTeIbHAST HArpy3Ka: 95
Jleknumn: 53
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JlabopaTopHbie padoThI: 26
IIpakTHyeckue 3aHATHSA: 16
CamocrosiTesibHas padora: 19
IIpomMe:xkyTOUHASI ATTECTAIUA: 30

* [Ipogheccuonanvho opuenmuposantvie d1eMenmol
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIIUILIAHBI

3.1. TpeéoBaHusi K MHHHMAJLHOMY MAaTepPHAJIbHO-TEXHUYECKOMY
odecre4eHnIo

B cootBerctBuU ¢ TpeboBanusimMu GPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca 0a30Bblii ypoBeHb Kypca ()U3MKU Ha YpOBHE
cpenHero oOiero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBUSIX KaOWHETa (PU3MKU
WU B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO
nmukia. B kabuaere (Gu3MKKM ODKHO OBITH  HeoOXomumoe J1labopaTOpHOE
o0opy0BaHUE MIJIs1 BHITIOJHEHUS YKAa3aHHBIX B MPOTpaMMe MO (PU3HUKE MPAKTHICCKUX
paboT U JAEMOHCTpallMOHHOE oOopyaoBaHHe. JleMOHCTpallMOHHOE O0OpyIOBaHUE
dbopMupyeTCsT B COOTBETCTBHHM C MPUHIIUIIOM MHUHUMAJIBLHON JOCTaTOYHOCTH W
oOecrieynBaeT IMOCTAHOBKY IEPEUUCICHHBIX B TIporpaMme Mo (U3UKE KIHOYEBBIX
JIEMOHCTPALIUNA JIJIs1 UCCIICIOBAHUS U3yYaeMbIX SIBIICHUN U TPOIECCOB, SMIUPUIECKUX
U  (pyHITaMEHTaJbHBIX 3aKOHOB, WX TEXHUYECKHMX NpuMeHeHui. JlabopaTopHoe
oOopynoBaHue sl 1a0OpPaTOPHBIX M MPAKTUYECKUX PadbO0T (GopMUpYETCS B BHUJIC
TEMaTUYECKUX KOMILJIEKTOB U 00€CIIeUnBACTCS.

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

O6opynoBaHue yueOHOTO KaOMHETa:!

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo npernoaaBaTes;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX OCOOMIA;

- KOMILJIEKT 3JICKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3aIaHUS 1T IPOBEPOYHBIX PabOT;

- npodeCCUOHANBPHO OPUEHTUPOBAHHBIC 3aaHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTra 00ydeHus:

- IEPCOHABHBIA KOMITBIOTED C JTUIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- MPOEKTOP C SIKPAHOM.

- 3ambl  (OMONHMOTEKa, YWUTAIBHBIA 3ad1 C BBIXOAOM B HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHYIO CETh UHTEPHET).

[IpuMepHBIi TIepeyeHb JEMOHCTPALIMOHHOTO U JIA0OPATOPHOTO 000PYI0BAHMUS:
udposas maboparopus o GU3MKe 115 IPEenogaBaTers;
dposas madboparopus o GuU3MKe JJ1s1 00yUaroIIerocs;

BEChl TEXHUYECKHUE C Pa3HOBECAMU;

KOMIUIEKT JIsI JTAOOPaTOPHOTO MPAKTUKYMa IO ONTHUKE;

KOMIUJIEKT JIJIs1 JTAOOPAaTOPHOTO MPAKTHKyMa M0 MEXaHUKE,

KOMIUJIEKT NIl TaOOpaTOPHOTO MPaKTUKyMa MO MOJEKYJSIpHOW (pu3uke
Y TEPMOJIMHAMUKH;

7. KOMIUIEKT JiJI1  JTabOpaTOpHOTrO MPAaKTHKyMa IO  DJIEKTPUUYECTBY
(c renepatopom);

A



8.

KOMIUICKT [JId HU3Y4YCHUA BO300HOB/IIEMBIX HCTOYHUKOB 9HCPIrun

(comHEeUYHOW, BETPOBOM DSHEpPruu, OWO-, MEXAaHWYECKOH H TEPMOAICKTPUICCKOM
SHEPIeTUKH ),

9.

10.
I1.
12.
13.

amIepMeTp 1abopaTOPHBIN;

BOJIbTMETP J1a0OPaTOPHBIIL;

KOJIOPUMETP C HA0OPOM KAJIOPUMETPUUECKUX TET,

TEPMOMETp 1a00PaTOPHBIL;

KOMIUIEKT  JiJI1  W3y4eHUs  OCHOB  MEXaHUKH,  [HEBMATHUKHU

1 BO300OHOBJISIEMBIX HCTOYHHKOB SHCPIuu,

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.
SBJICHUSIM;
46.
47.

OapoMeTp-aHepOuI;

OJIOK MUTAaHUS PETYITUPYEMBIN;

BeO-KaMepa Ha MOJBUKHOM IIITATUBE;

BHJI€OKaMepa Il padOoThI C ONITUYECKUMH TPUOOpaMHU;
reHepaTop 3BYKOBOI;

TUTPOMETD (TICUXPOMETD);

Ipy3 HaOOPHBIN;

JTUHAMOMETP J€EMOHCTPALIMOHHBIN;

KOMILIEKT MOCY/Ibl AEMOHCTPAIMOHHOMN C TPUHAJIC)KHOCTIIMU;
MaHOMETp KUJKOCTHOW JEMOHCTPAIMOHHBIN;

METpP AEMOHCTPAIMOHHBI;

MUKPOCKOI JEMOHCTPALIMOHHBIN;

HacOC BAKYyMHBI KOMOBCKOTO;

CTOJIMK I10TbEMHBIH;

ITaTUB AEMOHCTPALMOHHBINA (PU3NUYECKUIL;

ANEKTPOILIIUTKA;

Ha0Op IEMOHCTPAIIMOHHBIN MO MEXAHUYECKUM SIBJICHUSIM;
HAOOp AEMOHCTPAIIMOHHBIN MO TMHAMHKE BPAIIaTEIbHOTO JBUKEHUS;
HA0Op AEMOHCTPAIMOHHBIN 1T0 MEXAHUYECKUM KOJICOAHUSM;
HA0Op JEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBIICHUN;

BEJIEPKO apXuUMea;

MasgTHUK MaKCBEJIA;

Ha0op TeJl paBHOTO 00bEMA;

HaOOp TeJ paBHON MacCHI;

npuoOOp AJIs AEMOHCTPALMK aTMOC(HEPHOTO 1aBIICHHUS;
MPU3Ma, HAKJIOHSIOIIASACS C OTBECOM;

phI¥ar 1eMOHCTPAIlMOHHBIN;

COCYJIbl COOOIIAIOIITNECS;

CTAaKaH OTJMBHOW JIEMOHCTPALIMOHHBIN;

TpyOKa HbIOTOHA,

map nackasisi;

Ha0Op JEMOHCTPAIIMOHHBIA TO MOJICKYJISIPHOU (DU3MKE M TEIJIOBBIM

Ha0Op JEMOHCTPAIIMOHHBIN 1O Ta30BBIM 3aKOHAM;
Ha0Op KamWIJISIPOB;
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48.
49.
50.
51.
52.
53.
54.
5.

TpyOKa JJisl AEMOHCTPAIIMU KOHBEKIIMU B )KUIKOCTH;

UUJIMHIPBI CBUHLIOBBIE CO CTPYTOM;

map ¢ KOJIbIIOM;

BBICOKOBOJIBTHBII HCTOYHUK;

reHeparop BaH-jAe-rpaada;

TO3UMETD;

KAMEPTOHBI Ha PE30HAHCHBIX AIINKAX;

KOMIUIEKT MPUOOPOB M MPUHAICKHOCTEH JJisl JEMOHCTpAIlUU CBOWMCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56.

KOMILJICKT HpI/I60pOB JJIA HN3Yy4YCHUA IIPUHOUIIOB  paJuoIliprcmMa

Y paJiHoIepeaaun;

57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
T7.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMIUIEKT MPOBO/IOB;

MarHuT AyrooOpa3HbIii;

MarHuT MOJO0COBOM JE€MOHCTPAIMOHHBIN;

MaIuHa 3J1eKTpodopHasi;

MasITHUK 3JIEKTPOCTATUUECKUM;

Ha0Op M0 U3yYEHUIO MAarHUTHOTO MOJISI 3€MIIN;

HaOOp JAEMOHCTPAIMOHHBIN IO MATHUTHOMY TIOJIIO KOJIBIIEBBIX TOKOB;
HaOOp JEMOHCTPAIIMOHHBIN MO MOJIYIPOBOJIHUKAM;

Ha0Op JEMOHCTPAIIMOHHBIN MO MOCTOSSHHOMY TOKY;

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

HAOOP JIJIs1 IEMOHCTPAIIMN MAarHUTHBIX TTOJICH;

Ha0op ISl IEMOHCTPALIMH 3JIEKTPUUECKUX TTOJIEH;
TpaHchHOpMaTOp YUEOHBIN;

NajoykKa CTEKJISTHHAS;

raJIouKa Y00HUTOBAS;

pubop JICHNA;

CTPEJIKM MarHUTHBIE Ha IITaTUBAX;

CYJITaH JIEKTPOCTATUUCCKHUIA;

MITATUBBI U30JIUPYIOIIINE;

AIIEKTPOMATHUT Pa300PHHBIL;

HaOOp JEMOHCTPAIMOHHBIN 110 TEOMETPHUIECKOM ONTHKE;

Ha0Op JEMOHCTPALIMOHHBIN 110 BOJHOBOW ONTHKE;

CHEKTPOCKOI JABYXTPYOHBII;

Ha0Op CIIEKTPANBHBIX TPYOOK C HCTOUHUKOM THUTAHUS;
ycTaHOBKa 111 u3ydeHus pororddexra;

Ha0Op AEMOHCTPALMOHHBIN 1O MOCTOSHHOM TUIAHKA;

KOMIUICKT HATJIIIHBIX TTOCOOUH AJIsI TOCTOSTHHOTO HUCIIOJIb30BaHNS;
KOMIUJIEKT MMOPTPETOB I 0hOpMIICHHS KAOMHETA,

KOMIUJIEKT JIEMOHCTPAIIMOHHBIX YI€OHBIX TaOIHII.

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

B HCKOTOPBIX ClIy4dasax MOTYT IIPOBOIAUTHCA B HMMCIOIIUXCA B O6p3.30B3.T€JIBHOﬁ
OpraHu3annunu MaCTCPpCKUX HUIJIN Jla60paT0pI/IHX.

3.2 UndopmannonHoe odecnevyeHue 00yuyeHust

Ilepeyenb wucnob3yeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,

JTOMOJTHUTEIbHOM JIUTEPATYPbI

I.

OcCHOBHBIC HCTOYHHUKH:
®wusuka : 10-i kmacc : 6a30BbIiA U YIayONEHHBIN YPOBHU : yU4€OHHK : B 2 4acTAX /
JI. O. T'enpenmireitn, A. A. bynarosa, 1. H. Kopuunses, A. B. Komkuna ; nox
penakiuei B. A. OpnoBa. — 6-e u3z., crep. — Mocksa : [Ipocsemenue, 2025 —

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

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

Yactp 2 — 2025. — 239 c¢. — ISBN 978-5-09-122601-0. — Texker :
ANEKTpOHHBIN //  Jlanb : 2yekTpoHHO-OMOMuMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/473009 — Pexum poctyma: g aBTOPU3.
ITOJIb30BATEIIEH.

. ®usuka : 11-i kmace : 6a30BbIM U yrayOJaEHHBIN YPOBHH : YYEOHUK : B 2 4acTAX /

JI. O. I'ennenmrerin, A. A. bynarosa, M. H. Kopuunees, A. B. Komknna. — 3-¢
u3a., crep. — Mocksa : IIpocsemenne, 2022 — Yacte 1 — 2022. — 191 ¢. —
ISBN 978-5-09-087420-5. — TekcT : »neKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/334736 — Pexum
JOCTYTIA: JJIsl aBTOPH3. TTOJIH30BATEIICH.

®wuzuka : 11-i kiacc : 6a30BbIM U yrTyOIEHHBINM YPOBHU : YUeOHUK : B 2 YacTsax /
JI. D. I'ennenmreiin, A. A. bynarora, . H. Kopuunbses, A. B. Komknna. — 3-¢
u3n., crep. — Mocksa : IIpocsemenue, 2022 — Yacte 2 — 2022. — 206 c. —
ISBN 978-5-09-087421-2. — TexkcT : »nexkTpoHHbIH // JlaHb : 3JIEKTpOHHO-
oubmmoreunast cuctema. — URL: https://e.lanbook.com/book/334739 — Pexum
JOCTyTA: JUTsl aBTOPH3. TTOJIH30BATEIICH.

JIONoJITHUTEIbHbIE 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 : 31€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 JUCIHUIIJINHbI

Koutpois M omeHka pe3yabTaToOB OCBOEHHUS 0011€00pa3oBaTeIbHON
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCIUIUITMHAPHBIE PE3YNbTaThl, HAIIPaBICHHBIE Ha
dbopMupoBaHue OOMMUX W MNPOPECCHOHAIBHBIX KOMIETEHIMH M0 pas3zesnam
U TEMaM coJiepKaHusl yueOHOro MaTepHaa.

Kon n HanmeHoBanue
(hopMUPYEMBIX KOMTIETCHIIHIA

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.

Pazngen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pasnen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

ITo/c*

YCTHBIN 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. 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 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c

(bpOoHTaAIBHBIH OIPOC;
KOHTpOJIbHAs padoTa;
HaOJIFOIEHYE 3a

BBITIOJTHCHHEM
mabopaTOPHBIX padoT;

OK 03. IlnanupoBatb
U pean30BbIBaTH COOCTBEHHOE
npodeccuoHaIbHOe
U INYHOCTHOE PA3BUTHE,
IPEINPUHIMATENBCKYIO IeATEIbHOCTh
B IipodeccuoHaIbHOM chepe,
UCTIOJIb30BaTh 3HAHMS
110 IPaBOBOW U (PMHAHCOBOI
TPaMOTHOCTH B Pa3IMYHBIX KHU3HEHHBIX
CUTYalUsIX

Pasznen 1. Tema 1.1
Pa3zgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Teme1 4.1.,4.2.,4.3

Pasznen 8 Tema 8.1

ITo/c

IPAaKTUYECKHE
paboThI (peleHue
Ka4eCTBEHHBIX
U pacyeTHBIX 3a/1a4);

TECTUPOBAHUE;

pelIeHne Keiic-3a1ay;

OK 04. DpdexTuBHO
B3aMMOJIeHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH 1e

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

BBIITOJIHCHUEC
MIPAKTUYECKUX
3aJaHuH
npodeccuoHanbHOM
HaIpPaBJICHHOCTH;

BBITIOJTHEHHE 3aJJaHNI

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

Pasnen 1. Tema 1.1
Pazgenm 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 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3

Pa3znen 8 Tema 8.1

ITo/c

IIPOMEKYTOUHOU
aTTecTaluu

4 IIpodeccHOHANEHO OPHEHTUPOBAHHOE COAEPKAHKE (COAEPKAHUE IPUKIIATHOTO MOYIs).
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpYKarollIeu Cpeibl,
pecypcocOepeKeHUI0, MPUMEHSITh
3HaHUs 00 U3MEHEHHUU KJINMarTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUSIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Pazngen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pa3zgen 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.
Pa3zgen 8 Tema 8.1
ITo/c
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