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Paboyas mporpamma obmieoopazoBarenproi qucuuumael OO/L. 13 @usnka pazpaboraHa Ha
ocHOBe TpeOoBaHui DeaeparbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHIAPTa CPETHETO
00111ero 00pa3oBaHusl, yTBEPKIACHHOTO TprKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PO Ne413
ot 17.05.2012 1., npeabsBIsIEMbIX K CTPYKTYPE, COJIEP’KaHUIO U PE3YIbTaTaM OCBOEHUS
obmeoopazoBarenbHOM quctumnHbl OO/1. 13 dusuka, B cooTBeTcTBUM ¢ PekomeHaausaMu mo
OpraHu3aIiy MOJTyYCHUsI CPEAHEro 00IIero o0pa3oBaHus B Ipe/iesiax 0CBOSHHS 00pa30BaTEIbHBIX
MpOorpaMM CpeJHETo MPodeccHOHaTBFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIEero 00Opa3oBaHus,
C yd4eToM TpeOoBaHuH (penepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U
oJydaemMoit mpodeccun mim CrenuaibHOCTH CPpeIHEro MpohecCuOHATBHOTO 00pa30BaHUS.
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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo0pa3oBaTe/IbHOM
aucuminabl OO 1.13 ®u3uka

1.1. MecTO0 TMCUMIUIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHATBLHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meobpazoBatenbHas  aucuumiamHa OO/ 13 dusuka  sBuseTCs
o0sA3aTeNbHOM  4YacThio  0OHIE00pa30BaTENbHOTO  IMKIAa  00pa3oBaTEIbHOM
nporpaMmMsl B cootBeTcTBUM ¢ PI'OC CIIO no cnenmansHocTy 09.02.06 CerteBoe
¥ CUCTEMHOE aIMUHUCTPUPOBAHUE.

1.2. Hesun 1 miIaHupyemMble pe3yJbTaThl 0CBOCHUS JUCHUIINHBI:

1.2.1. Hean 1MCHUATIMHBI ;

Conepxanue mporpaMmbl obieoOpazoBatTenbHOM nucturuinael OO/ .13
dusnKa HaMpPaBJICHO HA TIOCTHKEHUE CIICTYIOIIUX IeTIeH:

e (opMupoBaHHE WHTEpeca M CTPEeMJICHUS OOyYaroIMXcs K HaydYHOMY
W3YYCHHWIO TIPUPOJBI, Pa3BUTHE WX HHTC/UICKTYaJbHBIX MW  TBOPYECKUX
CIIOCOOHOCTEI;

® pa3BHUTHE MPEJCTABICHUN 0 HAYYHOM METOJC TO3HAHUSA U (PopMUpOBaHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOI'O MHPOBO33PCHHUS KaK pe3ysbTaTa H3ydYeHUs
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmMupoBaHHE YMEHUU OOBICHATH SBJICHHUS C HCIOJb30BaHUEM
du3MUecKrX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHUE TPEICTABICHUNA O POJIU (UBMKHU JJISl Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue 3TUX 1eneil obecrneurnBaeTcsl pelieHueM CIEIYIONNX 3a/1a4 B
Ipoliecce U3ydeHus Kypca (GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

® MPUOOpETeHHE  CHUCTEMbl  3HAHMUM 00  0o0mWMX  (U3UUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
(bU3HUKY, AIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI aCTPO(PU3UKY;

e (opmMupoBaHHE YMEHHMA TPUMEHSTh TEOPETUUYECKUE 3HAHUSA IS
00BsICHEHUS (PU3NYECKUX SIBICHUN B MPUPOAEC M IS TPHUHITHS TPAKTUIECKUX
pEIIEHU B MOBCETHEBHOW KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUS pAa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢uznueckoi Monenblo, 3a1ad, MOAPa3yMEBAIOIINX CAMOCTOATEIHLHOE CO3/IaHHe
buznueckoi MOIeNN, COOTBETCTBYIOIIEH YCIOBHSIM 3a/1a4H;

e MOHMMaHUE (HU3UYECKUX OCHOB M TPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB ¥ TEXHOJIOTUYECKUX TPOIECCOB, UX BIHUSHUS HA OKPYXKAIOUTYIO CPENY;

® OBJIAJICHHE METOJaMHU CaMOCTOSITEIBHOTO TUIAHWPOBAHUS W TMPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHalW3a W UWHTEpHpeTanuu  WHOOPMAIHH,
OTIpEJICIICHHMSI IOCTOBEPHOCTH TIOJYICHHOT'O PE3ybTaTa;

® CO3JaHME YCJIOBHM JIJIA PA3BUTUS YMEHHUN IMPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOM JESITEIbHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOEHHS 001IC00pPa30BaTeJIbHOM
aucUIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne TUCLUUILIMHA UMeeT npu GopmupoBaHuu u pazsutuun OK
u [1IK



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMmMbl 0 TUCIHTHUIIJINHE

Oo0mue

I[ncunn.ﬂnnapﬂme

OK 01. Berbupatp
CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JEATENbHOCTH
MPUMEHUTEITEHO

K Pa3InIHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3YJIBTATHI  JIOJDKHBI
TPYAOBOTO BOCTIUTAHHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAaHWE IICHHOCTH MAacCTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTH K AKTHMBHOM JESITEIHLHOCTH TEXHOJOTHYECKOU
u COIMAIIEHOM HaIPaBJICHHOCTH, CIIOCOOHOCTH
WHUIMAPOBATH, IJIAHUPOBATh U CAMOCTOSITEIILHO BBITIOTHSATH
TaKyIo JeSITeIbHOCTD;

- UWHTEpeC K pa3au4HbIM cdepam npodecCHoOHATHHOU
JIEATEILHOCTH,

- TOTOBHOCTB M  CIOCOOHOCTH K  00pa3oBaHUIO
¥ caMOOOpa30BaHUIO HA IPOTSHKCHUH BCe JKH3HMU;

- YMEHHE TPOTHO3HPOBATh HEOJIATOMPHUATHBIC SKOJIOTHUCCKUC
MOCJICJICTBUS MPEANPUHUMACMBIX JCHCTBHMA, TPEIOTBPAATh
HX;

MerTanpeMeTHBIE pe3yIbTaThl JODKHBI OTPaXKaTh:
OBnajieHue YHHBEPCAIbHBIMU YY€OHBIMH TO3HABATEIbHBIMH
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSITENILHO  (pOpMyJIHpOBaTh U aKTyaJIM3HpPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTAHABJIMBATH
CYIICCTBEHHBIA MpPHU3HAK WM OCHOBAHHS JIJIsi CPaBHCHHS,
kinaccupukanuu M 00OOIIEHUS;  ONPENeNATh  IEIH
NEeSITeNbHOCTH, 3a/aBaTh IMapaMmMeTpbl U KPUTEPUU UX
JOCTHIKEHHS; BBISBISATh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBaeMbIX  SIBJICHHSX, BHOCHTh KOPPEKTHUBBHI B
NesITeNLHOCTD, OIICHUBATh COOTBETCTBHE PE3yIbTAaTOB ILIETISM,
OIICHUBATh PHUCKU TIOCJICICTBHHA JEATEILHOCTH; Pa3BUBATH
KpeaTUBHOE MBIIIJICHUE MPU PEHICHUN KU3HEHHBIX MPOOIIeM;
0)0a30BbIC HCCIIEAOBATEIIBCKIEC ICHCTBUS:

OTpakaTb B YaCTH

I[1P6 1. CdopMupoBaHHOCTb NPEACTABIECHUN O poOJIU
U MecTe (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTHHE MHpa, O CUCTEeMOOOpa3yromed poau (UMUK B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHH, O BKIAJE POCCHUCKUX
U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH;
NOHMMaHWe (U3MYECKON CYIIHOCTH  HaOII0JaeMbIX
ABJIIGHUH  MHUKpPOMHUpa, MakpoMupa M  MeErammpa;
NOHMMAaHWE POJIM aCTPOHOMUM B  IPAKTHUECKOUN
NEeSTeIbHOCTH  4eJoBeKa M JalbHEWIeM Hay4dHO-
TEXHUYECKOM pa3BUTHH, poau busuku
B (opmupoBaHuu Kpyrosopa Hu (HYHKIHOHAILHOMN
IPAaMOTHOCTH YE€JOBEKa JUIsl PEIICHUS NIPAKTUYECKUX
3ajad;

I[IP6  2.ChopmMupOBaHHOCTH  YMEHHUU
dbusndeckue  sABICHUS  (TIPOIECCHI) H
UX Ha OCHOBE M3YyYCHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE  JBWKCHHE,
CcBOOOJIHOE MaJeHUE TeJ, JBUKEHHE IO OKPYXKHOCTH,
UHepLUs,  B3auMOJEHCTBME  Tell,  KoJjeOaTelbHOoe
JIBIDKEHUE, PE30HAHC, BOJHOBOE JBHXKEHHUE; TUdy3us,
OpOYHOBCKOE JBM)KEHHE, CTPOEHHE IKMJIKOCTEH U
TBEPJbIX TE€J, U3MEHEHHEe 00beMa Tell IpPU HarpeBaHUu
(oxJaxJeHun), TEMJIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAllUsA, IUIaBJICHHUE, KPUCTAJUIM3alus, KHIICHUE,
BIQXKHOCTb BO3JlyXa, CBA3b CPENHEH KUHETHUYECKON
SHEPIUU TEIJIOBOTO JABMXEHHMS MOJIEKYJ C aOCOIOTHOM
TEMIIEPATypOM, MOBBIIEHUE JAaBJIEHUS Tra3za IIpU €ro
HarpeBaHWU B  3aKpbITOM COCYZAE€, CBS3b MEXIY
napaMeTpamMM  COCTOSIHMA ra3a B M30INpOLECCax;

pacro3HaBaTh
00BSACHATH




- BIIAJCTh HAaBBIKAMU  y4eOHO-UCCIICJIOBATEIBCKON U
MIPOEKTHOM JIeATENILHOCTH, HAaBBIKAMH Pa3pelIeHuUs TpoOieM;
- BBIABJIIATDH HpI/I‘-II/IHHO -CJICACTBCHHBLIC CBs3H u
aKTyaJII/I3I/IpOBaTI) 33.113.‘-1}’, BBIABUT'AaTh FI/IHOTG?:Y cc peIHCHI/Iﬂ,
HaXOIUThb aprMCHTI)I JUUIA OKa3aTeJIbCTBA CBOUX
YTBEPKJICHHH, 3aJlaBaTh rnapaMeTpsl
U KPUTEPUU PELICHUS,

- aHaJ'II/I3I/IpOBaTB HOJ'Iy‘-IeHHl)Ie B XOI€ peHIeHI/IfI 3a1a49u
pGSYJ'II)TaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh HUX )IOCTOBCpHOCTB,
HpOFHO?:I/IpOBaTb N3MCHCHHC B HOBBIX YCJ'IOBI/IHX;

- YMCTI) HCpGHOCI/ITB 3HAHUSI B HOSH&B&TCJ’ILHyIO nu
HpaKTI/I'-IeCKYIO YacTH ) KHU3HCACATCIbHOCTH,

- YMGTB I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HBIX Hpe)IMeTHI)IX
oOacrei;

- BBIJIBUI'aTb HOBBIE HJICH,
MTOJIXOJIbI M PEIIICHUS;

npeaiaratb OpUTrHHaJIbHBIC

- IIPOABJIATH CITIOCOOHOCTH HX  HCIIOJIb30BAaHUSA B

MO3HABATEJIBLHON U COI[MATILHOM MPAKTHUKE;

-IIPOABJIIATH CITOCOOHOCTBH ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY

MOUCKY  METOJOB  pelIeHHs  MpaKTUYeCKUX  3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHUS,
-CTaBUTh ¥ (OpMynupoBaTb  COOCTBEHHBIE  3aJlaud

B O6p330BaTeJIBHOI>'I ACATCIIBHOCTH U )KN3HCHHBIX CUTYAlUAX,
-BBIABJIATH MMPUYIUHHO-CJIICACTBCHHBIC CBA3U u
AKTYaJIU3UPOBATh 3a/1a4y, BbIABUI'dATb THIIOTE3Y €€ PCHICHNA,
HaXoaUuThb APTYMCHTBI JJIA J0Ka3aTcJIbCTBa CBOHX
YTBep)KﬂeHHﬁ, 3aJlaBaThb I1apaMETPbIU KPUTCPUHU PCIICHUA,

AHAIIM3UPOBATH IOJIYYCHHBIC B XOAC€ PCHICHHUA 3adadu
pe3yibTaTbl, KPHUTHYCCKHU OLCHUBATL HX HOOCTOBCPHOCTD,
NPOTHO3UPOBATbU3MCHCHUC B HOBBIX YCJIOBUAX; HdaBaTb
OLCHKY HOBBIM CHUTyallusiM, OLICHUBATH HpI/IO6peTeHHBII>'I
OIIBIT, pa3pa6aTLIBaTB IJIaH PCUHICHUA HpO6J'IeMLI C yuceTOM
dHaJIn3a HMCIOHIHUXCA MATCPUAIBHBIXM HCMATCPUAJIbHBIX

pecypcos;

SJICKTPU3al A TCI, B3aHMOHeﬁCTBHe 3apsAa10B,
HarpeBaHuec IMNpoOBOJHHKAa C TOKOM, B3aHMOI[€I>'ICTBHe
MAraviToB, OJICKTpOMAarHuTHasA HWHAYKIUA, I[€I>'ICTBHG

MarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM M JIBHKYIIUHACS
3apsn, OJJCKTPOMArHUTHBIC  KOJICOAHWS W BOJIHBI,
NpSAMOJIMHEIHOE PacIpOCTpaHEHHE CBETa, OTPaKEHUeE,
IIPEJIOMJIIEHUE, uHTepdepeHuus, TUppaKIMs
u TIOJISIPU3AITHS CBeTa, THCTIEPCHUST CBETA;
doTosnekTpuyeckuii  3PdeKT, CBETOBOE JaBJICHHE,
BO3HUKHOBEHHUE JIMHEHYATOr0 CHEKTpa aroma BOJOPOJa,
€CTECTBCHHAS M UCKYCCTBCHHAS Pa/INOAKTHBHOCTS;

[1P6 3.Bmamenue OCHOBOMOJATAIOIIMMHU (U3HUIESCKUMHU
NOHATHSIMA M BEJIMYMHAMH,  XapaKTePU3YIOMUMU
dusznyecKkue TpoIecchl (CBSI3aHHBIMH C MEXaHUYCCKHM

JBHUXKXCHUEM, B3aUMOJICHMCTBUEM TEI , MEXaHUYCCKUMMU
KoJICOaHHSIMH U BOJIHaAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BEIIECTBA, TCITIJIOBBIMH mponcccaMu,

3JIEKTPUYECKUM M MAarHUTHBIM MOJSIMH, JIEKTPUUECKUM
TOKOM, 3JICKTPOMAarHUTHBIMU KOJICOAHUSMH M BOJIHAMH;
ONTUYECKMMH SIBJICHUSAMH, KBAHTOBBIMH SIBJICHHSIMH,
CTPOEHUEM aromMa Hu aTOMHOTO sapa,
PaAMOAKTUBHOCTBIO); BJAJCHUE OCHOBOTIOJATAIOIIUMU
aCTPOHOMUYECKUMU TIOHATHUSIMH, MMO3BOJISIOIIMMH
XapaKTepHU30BaTh MPOIECCHI, TPOUCXOIAIINE HA 3BE3/1AX,
B 3BE3IHBIX CHCTEMAX,
B MEXTIAaKTUYECKON cpene; IBMIKEHHE HEOECHBIX Tel,
3BOJIIOLIMIO 3Be3]1 M BeceneHHoii;

I[IP6 4. BrageHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TeopusiMU (3akoH BcemupHoro tsarotenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpAaHEHUsS MEXaHUYECKOU
DHEPruM, 3aKOH COXPAHEHUS UMILYJIbCA, IPUHIIMUI
CyNEPIO3ULUHU CHII, MIPUHIIMI PaBHONPABHOCTH
MHEPLUHUAIBHBIX  CUCTEM  OTCYETa;  MOJEKYJISPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHHS BELIECTBA, Ta30BBIE
3aKOHBI, TIEPBBIA  3aKOH TEPMOJWHAMUKH; 3aKOH




OCYIIECTBIIATH IIC/ICHANPABICHHBINA MMOWCK TEPEHOCA CPEJICTB
MCIOCO0OB JICHCTBUS B IPO(ECCHOHATBHYIO CPELy;

YMCTb MEPCHOCUTD 3HAHUA B IO3HABATCIIbHYIO
U IPAKTHYECKYH000IaCTH KUZHEACATENbHOCTH;

YMCTb HHTCTPUPOBATL 3HAHHUA M3 Ppa3HbIX HOPCIMETHBIX

O6JIaCTeI\/JI;BI)IZIBI/IFaTI) HOBBIC nacu, npeajiiaratb
OPUTHHAJIBHBIC MMOAXOAbIN PCIICHUA,
CTaBHUTb HpO6J'IeMBI u 3aaa4u, JAO0ITYCKaroumue

AJIBbTCPHATUBHBIC PCIICHUA

COXpaHEHHUs OJJIEKTpUUECKOro 3apsiaa, 3akoH Kymona,
3akoH OMa i ydacTka I1enu, 3akoH Oma JUisi MOJIHOM
ANEKTpUYECKON 1enu, 3akoH Jxoyns - JleHna, 3akoH
AJMIEKTPOMArHUTHOM  MHIYKIMH, 3aKOH  COXPaHCHHS
SHEPTrUM, 3aKOH MPSIMOJMHEHHOTO PaCIpPOCTPAHCHHS
CBETA, 3aKOH OTPAXXEHHUs CBETA, 3aKOH MPEIIOMIICHHS
CBETA; 3aKOH COXPAHEHUsI DHEPrUH, 3aKOH COXPAHCHHS
WUMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPHUUECKOTO 3apsifa,
3aKOH COXpaHEHUsS] MAcCOBOTO YHCJa, MOCTynarsl bopa,
3aKOH pPaaroaKTUBHOTO pacrajna); YBEpPEHHOE
WCIIOJIh30BaHNE 3aKOHOB
¥ 3aKOHOMEpPHOCTEH Mpu aHanu3e (HU3MIECKUX SBICHHUI
Y TIPOIIECCOB;

[IP6 6. BnageHue OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHMS, WCIONB3YeMbIMH B (PH3UKE: TMPOBOIUTH
npsiMble U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMYUH,
BbIOMpAsi ONTUMANbHBIN CIOCO0 U3MEPEHUS U UCTIOJb3YS
W3BECTHBIE METOJIbl OLIEHKU MOTPEUIHOCTEN H3MEpPEHUH,
MPOBOAUTH HCCIEAOBaHUE 3aBUCUMOCTEH (PU3MUEcKux
BEJINYUH

C HCIOJb30BAaHUEM TMPSAMBIX HM3MEPEHUM, OOBICHATH
MOJIyYCHHBIE  pEe3YNIbTaThl, HCIONb3yd  (PUINUYECKHE
TEOpPUHU, 3aKOHbl W TIOHATHUS, M JEJNaTh BBIBOJBL;
cobmomarh  mpaBuia  O€30MacHOTO  TpyAa  Mpu
MIPOBEACHUUN HCCIe10BaHU I
B paMKax ydyeOHOro OSKCIepUMEHTa U  Yy4eOHO-
UCCJIEI0BATENIbCKON JIEATENIbHOCTU C MCIOJIb30BAHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO
obopynoBaHus; chHOPMHUPOBAHHOCTh  MPEICTABICHUN
0 MeToJax TMOJIyYeHHs] Hay4YHbIX aCTPOHOMHUYECKUX
3HAHUH,

ITP6 7. ChopMHPOBAaHHOCTH YMEHMS pelllaTh pPacyeTHBIE
3ala4yi  C SBHO 3aJIaHHON  (U3HYECKOH MOJeNblo,
UCTIOJNIB3YS (PM3UYECKHE 3aKOHBI M MPHHIIMIIBI; HA OCHOBE
aHaJM3a YCIOBUS 3a/Jaydl  BHIOMpATh (PU3UYECKYIO




MOJIeNb, BBIJACTATH (PU3MUECKUE BEITUYMHBI U (OPMYIIBL,
HEOOXOJUMBIC JJI €€ PEIICHUS, TIPOBOJUTh PACUEThl U
OIIEHUBATh  PEAIBHOCTh  IOJYYEHHOTO  3HAYCHHS
(1)1/13qu01<0171 BCJIMYUHBI; pCHIATh KAa4YCCTBCHHLIC 3aaa4u,
BBICTpanBast JIOTUMYCCKU HCIPOTHUBOPCUMBYIO LCIOYKY
pacCyX JI€HHI C ONOpOl HAa M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKHE SIBJICHUS

OKO02. Ucnonb3oBath
COBPEMEHHBIE CpPE/ICTBA
MIOMCKA, aHaJN3a

Y MHTEPIpETAuU
uHpopmanuu

1 uH(GOPMaLMOHHbBIE
TEXHOJIOTUU

JUISL BBITIOJIHEHUS 3a7a4
npohecCHoHATBHOM
JeATeIbHOCTH

JIM9HOCTHBIE PE3YJIBTATHI  JIOJDKHBI
[IEHHOCTH HAYYHOTO IMO3HAHUS:

- c(hopMHPOBAaHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BHTHS HAYKH W OOIIECTBEHHOMU
TIPAKTHKH, OCHOBaHHOTO Ha JTAJIoTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO Mecta B
MOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHE S3BIKOBOW W YUTATEIHCKON KYIBTYpPHI
KaK CpeJCTBa B3aUMOJICHCTBUS MEXIY JIIOJAbMH U TIO3HAHHS
MUpa;

MertanpeaMeTHble  pe3ynbTaThl  JOJDKHBI  OTPaXaTb:
OBnasneHue yHHBEpCaIbHBIMU Y4€OHBIMHM TO3HABATEIbHBIMU
NEUCTBUSIMU:

B)pabota ¢ nHpopmaruei:

- BJAQJeTh HaBBIKAMHU MOJY4YeHUS HHPOpMALUU U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISThH
MOUCK, AaHallu3, CHUCTEMATH3alMl0 U  HUHTEPIPETALHUIO
nH(OPMALIUU PA3ITUYHBIX BUI0B U GOPM IPEICTABICHUS;

- CO3/aBaTb TEKCTHl B pa3IMYHBIX (opMarax C Y4eToOM
Ha3HaYeHUs MH(pOpPMAMKM U IENeBOI ayIuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPECTABICHUS U BU3yaIH3al1H;

- OIIEHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTH HMH(OpPMAIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJILHO-3TUYECKUM HOpMaM;

OTpakaTb B YacTH

- HCIIOJIb30BATh cpeacTBa I/IHq)OpMaI_II/IOHHLIX
n KOMMYHUKAIITUOHHBIX TEXHOJIOTHH B peUICHUH
KOTHUTHUBHBIX, @KOMMYHUKATUBHBIX U OpPraHU3allUOHHBIX

3amau ¢ coOnroeHreM TpeOOBaHMN SPrOHOMHKH, TEXHUKU
0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHHsl, MPaBOBBIX U

[IP6 5. VYmeHuwe yuyuThIBaThb TIPAaHULBl PUMEHEHUS
M3YYEHHBIX (DU3UYECKUX MOJeNIel: MaTepuaibHas TOUKa,
MHEpLHAJIbHAs CUCTEMAa OTCUEeTa, UI€aJIbHBIN ra3; MOJeNn
CTPOEHHUS T'a30B, KUJKOCTEH W TBEPJIBIX TEJ, TOYCHUHBIN
JNIEKTpUYECKUI  3apsii, sJepHas  MoOJelb  aToMma,
HYKJIIOHHas MOJIeJIb AaTOMHOTO sipa TpU pelIeHuu
buznueckux 3aaad;

[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3HIIMH I10
OTHOIIICHUIO K (PU3UYECKOW HH(POPMALNH, IOTydacMOi
U3 pa3HbIX MCTOYHMKOB, YMEHHUH  HCHOJb30BaTh
u(ppOBbIE TEXHOJIOTUU IS MMOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETAllMM U TpeACTaBieHUs Yy4eOHONW M HaydHO-
HNOMYJSIPHOM uHpopManuu; pa3BuUTHE YMEHHUH
KPUTHYECKOIO aHaAJIM3a Moy4aeMoil nHpopMauu




ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM O€301TaCHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHUS M 3AIIUTHI HHPOPMAIHH,
nH()OPMAMOHHON 0€30MMACHOCTH JTUYHOCTH

OK 03.
[InanupoBaTh

Y Pean30BbIBATH
coOCTBEHHOE
npodeccuoHalbHOE
Y JINYHOCTHOE
pas3BuTHE,
MPeIIPUHIMATENbCK
VIO IESITETTHHOCTh

B
npohecCuoHATBHOM
chepe,
HCI0JIb30BATh
3HAHUS M0 TPABOBOM
1 (puHAHCOBOM
IrPaMOTHOCTHU

B pa3IMYHBIX
KU3HEHHBIX
CUTYaIUIX

JINYHOCTHBIE PE3YNbTATHl  JIOJKHBI
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:
- CcnocoOHOCTh  OIEHHMBATH CUTYAllMI0 U
OCO3HAHHBIE pEIIEHUs, OPHEHTUPYACh Ha
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

-OCO3HAHUE JMYHOTO BKJIaJ B TIOCTPOCHHE YCTOWYHBOIO
Oynymuiero;

MertanpeaMeTHble  pe3ynbTaThl  JOJDKHBI  OTPaXaTh:
OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JE€HCTBUSMU:
a)caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO  OCYILECTBISTH  IO3HABATEJIbHYIO
JeSITeNIbHOCTD, BBISIBJISITH po0OIIEMBl, CTaBUTh
1 GOpMyIHpPOBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTEIbLHOM
NEeSITeNIbHOCTH U KU3HEHHBIX CUTYaLIUAX;

- CaMOCTOATENbHO COCTAaBJATHh IUJIaH PEIIEHUs MpPOOIEeMBbI
C  y4eToM  HUMEIOIIUXCAd  pPEecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTCHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

-pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX
MPEIOYTECHUI;

- JenaThb OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, Oparh
OTBETCTBEHHOCTb 32 PEIICHUE;

-cmoco0cTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HIMPOKOI
SPYAMIIMU B Pa3HBIX 007ACTAX 3HAHUMN, MOCTOSIHHO MOBBIIIATh
CBOM 00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHb;
6)CaMOKOHTPOJIb!

UCIOJb30BaTh MPUEMBl peduIeKCUU A OLIEHKHU CHUTYalluH,
BbIOOpPA BEPHOTO PELICHHUS;

- YMETb OIICHMBaTb PUCKH M CBOEBPEMEHHO NPHHHMMATH
pELIEHUs 110 UX CHU)KEHUIO;

B) YMOLIMOHAJIbHBIN HHTEJUIEKT

OTpakaTb B YacTH

MPUHUMATD
MOPAJIBHO-

[TP6 9. ChopMUPOBAHHOCTH COOCTBEHHOU IO3UITUU TI0
OTHONIICHHUIO K (U3WYECKOW WH(POPMAIUH, MOTyIaeMOn
U3 pa3HbIX MCTOYHMKOB, YMEHHUH  HCIOJIb30BaTh
1M(pOBbIE TEXHOJIOTUU IS MTOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETallMM U MpeACTaBIeHUs] Yy4eOHON M HAay4HO-
MONYJIIPHOMN nHpopmManuu; pasBUTHE yMEHUI
KPUTHYECKOIO aHAJIN3a MoIy4aeMoi nHpopMauu
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- CTpeMJIEHHE K JOCTI)KEHUIO 1LEIM U  YCIEXY,
OINTUMU3M,HHULIMATUBHOCTb, YMEHHE JIECTBOBAThH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

- CIIOCOOHOCTh MOHMMATH HAMOIMOHAIILHOE COCTOSIHUE
JPYTUX,YYUTHIBATh €r0 MPU OCYIIECTBICHUN KOMMYHUKAIWH,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEKUBAHUIO;

- crnocoOHOCTh BBICTPAWBATh OTHOUIEHUS C JAPYTUMU
JII0JIbMU,3a00TUTECS, TPOSIBISATH HMHTEPEC U  pa3peuiarhb
KOH(ITUKTBI

OK 04. D¢pdexTrBHO
B3alMO/ICHICTBOBATh
1 paboTarth

B KOJIJICKTHBE

M KOMaHJIe

JImaHOCTHEBIE pPE3YIbTAaThl  JOJDKHBI
HECHHOCTHW HAYYHOTO IMO3HAHUA:

OTpakaTb B YacTH

-OBJIQJICBAHUE HaBBIKAMH y4eOHO-HCCIIeI0BaTENbCKOH,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;
MeranpenmeTHbIe pe3yJabTaThI JIOJIKHBI

oTpaxkath:OBlaicHNE YHUBEPCATHHBIMH KOMMYHHKAaTHUBHBIMH
NEUCTBUSIMHU:

0) coBMeCTHas ACSITCIBHOCTD:

- NOHMUMAaTh M HCMOJB30BATh NPEUMYIIECTBA KOMAaHIHOU
Y UHAUBHUYaJIbHOM paboTHI;

- BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBHI ¢
y4eToM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KAOro ujeHa
KOJIJIEKTHBA;

- [IPUHUMATH
OpraHu30BbIBaTh
Y KOOPAUHUPOBATH JICUCTBUS IO €€ TOCTUKEHHUIO: COCTABIIATH
IUIAaH JEUCTBUH, pPaCHpENessaTh POJM € YYETOM MHEHUU
Y4aCTHUKOB, 00CYK/1aTh Pe3yabTaThl COBMECTHON pabOThI;
-OLICHMBATh KAueCTBO CBOErO BKJAJa M Ka)XJOro y4aCTHUKA
KOMaHJpl B OOWmUH pe3ylrbTaT 1Mo  pa3padOTaHHBIM
KpUTEPUSIM;

-IpeajaraTb HOBBIE MPOEKTHI, OLICHUBATh WJIEU C MMO3UIINU
HOBU3HBI, OPUTMHAJILHOCTH, MIPAKTUYECKON
3HAYUMOCTH;KOOPIMHUPOBATh UM  BBHINOJHATH paboOTy B
YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO M KOMOWHUPOBAHHOTO
B3aMMO/JICHCTBUS;

ocian COBMECTHOH JCATCIIbHOCTH,

[IP6 10.OBnagenue ymeHusMH paldoTaTh B TpyMIe

C  BBIIIOJIHEHUEM  DPA3JUYHBIX COLMAIBHBIX  POJIEH,
IJIAHUPOBATh paboTty TPYIIIHL, paMoOHAIBHO
pacupenensaTe  JEATEIbHOCTh B HECTaHJApTHBIX

CUTYallUsX, aJeKBAaTHO OIIGHUBATh BKJIAJ KaXKIOTO U3
YYaCTHHUKOB TPYIIIBI
B PEIICHUE pacCMAaTPUBACMO MPOOIIEMBI
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-OCYLLECTBJIATh IO3UTUBHOE CTPATErMUYECKOE IOBEJCHHE
B pa3IMYHBIX CUTYyalUsX, MPOSIBISITH TBOPUECTBO U
BOOOpaxeHHe, ObITh MHUIIMATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEUCTBUSMMU:
I)IPUHATHE ce0s U IPYrUX JIIOJIEH:

- IPUHUMATh MOTHBBI M apryMEHTBl JPYrux JoJell mnpu
aHaJIN3€ Pe3yabTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPaABO U MPaBO JPYTUX JIIOJCH Ha OMIMOKY;
- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULUHU JIPYTOro
4eJI0BeKa

OK 05 OcymiecTBasiTh
YCTHYIO

Y TUCBMCHHYIO
KOMMYHHKAITHIO

Ha TOCyJapCTBEHHOM
s3e1ke Poccuiickoit
denepanun

C y4eToM
0COOEHHOCTEH
COLIMAJILHOTO

U KYJIbTYPHOTO
KOHTEKCTA

JIMYHOCTHBIE PE3YNBTATHl  JOJDKHBI
JCTETUYECKOr0 BOCITUTAHUS

- ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi ICTETUKY OBITA,
HAaydHOTO ¥ TEXHHYECKOTO0 TBOPUYECTBa, CMOpTa, Tpyaa
1 OOIECTBEHHBIX OTHOIIICHHIM;

B 00JIaCTH MATPUOTHIECKOTO BOCITUTAHUS MTPOSIBIIATH:
-IIEHHOCTHOE OTHOIIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HWCTOPUYECKOMY M TPUPOJHOMY HACIEIUIO, TaMATHHKAM,
TpaguuusaM HapoaoB Poccuu, noctmxenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

MertanpeaMeTHbIC pe3ynbTaThl JIOJKHBI
oTpaxxath:OBaIcHHEe YHUBEPCATHHBIMH KOMMYHHKATHUBHBIMH
NEUCTBUSIMU:

a)oOreHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCeX cdepax KU3HHU;

- pacmo3HaBaTh HEBEPOAJIbHBIE CPEICTBA OOIICHHUS, TOHUMATh
3HAYCHHE COIMAIILHBIX 3HAKOB, PACIO3HaBaTh MPEIIOCHUIKH
KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHL,

- Ppa3BEpHYTO M JOTMYHO H3Jaratb CBOIO TOYKY 3pEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OTpakaTb B YacTH

I[1P6 1.ChopMupOBaHHOCTH MNPEACTABIEHUNH O poOJIK
U MecTe (pU3MKU U aCTPOHOMUU B COBPEMEHHON HaydyHOI
KapTHHE MHpa, O CHUCTEMOOOpasyromeil posn (HU3NKU
B pa3BUTUU €CTECTBEHHBIX HayK, TE€XHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAJAE POCCHICKUX
U 3apyOCXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;

MOHUMaHUE (PU3MUECKOW CYIIHOCTH  HAOJIOIaeMbIX
SBIICHWA  MHKPOMHpA, MaKpOMHpa U  MEraMupa;
NOHMMAaHWE pOJM  aCTPOHOMHHM B  NPAKTHYECKOU
JeSITeITbHOCTH YeJIoBeKa

U JajdbHEUIIEM HAyYHO-TCXHHYECKOM pPa3BUTHH, DPOJIU
¢bu3uky B GOPMUPOBAHUH KPYro3opa ¥ (YyHKITMOHATBHOMN
IPaMOTHOCTH YEJIOBEKA JUI PEIICHUS TMPAKTHYECKUX
3a7a4

OK 07. CogeiicTBOBaTh
COXPaHEHUIO
OKpY’Karollen Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHHS

JIM4HOCTHBIE pe3yJIbTaTbl JOJDKHBI
OKOJIOTHYCCKOT'O BOCIIMTAaHU A

- C(bOpMI/IpOBaHHOCTB 3KOJIOTHYECKOH KYJIbTYpPbI, IOHUMAHUC
BIINAHUA COMMAJIBHO-3KOHOMHNYCCKHNX mponeccoB Ha
COCTOSAHHEC HpPIpOI[HOI\/'I U COLHMaJIbHOM Cpcabl, OCO3HAHUC

OTpaXxaTb B 4YaCTH

I[IP6 8. CdhopMupOBaHHOCT YMEHMS TNPUMEHSATH
NOJydeHHble  3HaHUS Uil OOBSICHEHUS  YCIOBHUH
OpoTeKaHus (QU3MYECKUX SIBICHUA B NPUPOAE U JUIs
OPUHATUS TPAKTUYECKUX PELICHHH B IOBCEIHEBHOM
KUZHU
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00 U3MEHEHUHU
KJIyMara, HpI/IHL[I/IHbI

TI00ATBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeMm;
- IJIJAHUPOBAHUE U OCYILLIECTBIICHUE JICUCTBUI B OKPYXKAIOLIEH

0€30IaCHOCTH TpU  OOpaIieHuu
npudopaMu u TEXHUYECKUMU

It o0ecrieueHust
c OBITOBBIMU

OepeKITMBOTO cpele Ha OCHOBE 3HAHMS ILIEeJieH YCTOMYMBOTO PA3BUTUS | yCTPONUCTBAMH, COXPAHEHHUS 3I0pPOBbSI U COOJIIO/ICHUS
IIPOU3BOJCTBA, YEeJI0BEYECTBA; HOPM 3KOJIOTMYECKOT0 ITOBEJCHUS B OKPYKAIOLIEH Cperie;
3¢ hEeKTUBHO AKTUBHOE  HEMPUATHE JICUCTBHUN, TPHHOCSIIUX  BpPEJ | IOHUMaHUE HEOOXOIMMOCTH MPUMEHEHHS IO0CTHKCHHIMA
JIECTBOBATH OKpYKarollen cpere; busuku
B YpE3BbIYaNHbBIX - QaKTHUBHOE HENpUATHE JIEUCTBUW, TMPUHOCAIIUX BPEI | U TEXHOJIOTUH ISl PAlMOHAIBHOTO MPUPOJOTIOIH30BAHUS
CUTYalHsIX OKpYKarolllen cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE IKOJIOTHUECKIE

MOCJIEICTBUSL TPEANPUHUMAEMBIX NEHCTBUM, TPEAOTBPALIAThH

UX
IK 1.2. JInuHOCTHBIE pE3yNbTaThl JOJDKHBI oOTpaxkarb B dactu | [IP6 6. Brnanenue OCHOBHBIMH METOAAMHM HAy4YHOIO
[ToxnepxuBath TPYIOBOI'O BOCIIUTAHUA: MO3HAHMS, WCIONB3YeMbIMH B (PH3UKE: TMPOBOIUTH
paboTococooHOCTh - TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH MAaCTEPCTBA, | MPSAMbIE M KOCBEHHbIE U3MEpPEHUS (PU3NUECKUX BEITUYHH,
anmapaTHo- TPYAOIIO0HE; BBIOMPAsi ONITUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCTIOJIb3YS
HIPOrpaMMHBIX - TOTOBHOCTb K aKTHUBHOHM JAESITEIBHOCTH TEXHOJIOTMYECKOM | M3BECTHBIE METOJbl OLEHKH MOTPEIIHOCTEH H3MEpPEHUH,
CPEJICTB YCTPOKCTB " COLIMAIBHOU HaIlpaBJICHHOCTH, CMIOCOOHOCTH | MPOBOJUTHh HCCJICIOBAHUE 3aBUCUMOCTEH (PHU3MIECKUX
HH(OKOMMYHHKALHOH HUHUIMAPOBATH, INIAHUPOBATH U CAMOCTOSATEIILHO BBIIIOJIHATE | BEJIMYUH
HBIX CHCTEM TaKyIO A€SATEIBLHOCTE, C UCIOJB30BAHUEM TMPSAMBIX HM3MEPEHUN, OOBACHITH
IK 1.3. - UHTepeC K pa3nuuHbiM cdepaMm MOpodecCHOHANBHON | MOJYYEHHbIE  pe3yabTaTbl, HCIOJB3YS  (u3HUecKue
YcrpansiTe OEATEIILHOCTH, TEOpPUH, 3aKOHbI W IIOHATHA, U JeJaTb BEIBOJEI,
HEUCNIPaBHOCTH B - TOTOBHOCTP M  CIOCOOHOCT, K  00pa3oBaHHUIO | COONMIOMATh  MpaBWia  OE30MacHOTO  Tpyla  NpH
pabore 1 caM000pa30BaHUIO Ha IPOTSHKEHUU BCel JKU3HMU; [IPOBENCHNU UCCIe10BaHUI
MH(OKOMMYHHKALOH - YMEHHE MPOrHO3UPOBATh HEOJATOMPHUATHBIC SKOJIOTMUECKUE | B paMKax y4eOHOTro JKCHepuMeHTa U ydeOHo-

HBIX CUCTEM

[IK 1.7. OcymiectBisTh
perimaMeHTHoOe
00CITy’)KNBaHHE U 3aMEHY
PacXOIHBIX MaTepPHAJIOB
niepudepuitHoro,
CETEBOr0 M CEPBEPHOTO
000pyIOBaHUS
MH()OKOMMYHHUKAIIMOHHBI
X CUCTEM

MOCJICACTBUS MPEANPUHUMAEMBIX JACHCTBUHN, MPEIOTBpAIIaTh
HX;

MetanpeameTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHHBEpCATbHBIMU Y4€OHBIMH MO3HABATEIbHBIMU
JIEMCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSITENIBHO  (DOpMyITUpOBaTh M aKTyalU3UPOBATh
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHAaBJIMBATH
CYIIECTBEHHBI TMPU3HAK WJIM OCHOBAaHUS JUIsI CPaBHEHUS,
Knaccupukanuu U 000OIIeHUs;  OMpeNeNATh  LeIu
NEeSITeNLHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU UX

HCCIIeIOBATEIIbCKON ASATEIBHOCTH C HCHOJIb30BaHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO
obopynoBanus; chHOPMHUPOBAHHOCTh  MPEICTABJICHUN
0 MeToJax TMOJIyYeHHUS] Hay4HbIX aCTPOHOMHYECKHX
3HAHUH,

I[IP6 8. CdhopMupOBaHHOCT YMEHHMS TNPUMEHSTH
NOJydeHHble  3HaHUS Ui OOBSICHEHUS  YCIOBHUH
OpoTeKaHus (QU3MUYECKUX SIBICHUA B NpPUpOAE U JUIs
OPUHATUS TPAKTUYECKUX PEUIeHUH B IOBCEIHEBHOU
KU3ZHU
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JOCTHIKEHHS; BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMaTpUBaeMBbIX  SIBJICHUSX; BHOCHUTh KOPPEKTHUBBI B
JeSITEIILHOCTh, OI[CHUBATh COOTBETCTBHE PE3yIbTATOB IIEIISIM,
OIICHUBATh PHCKHU IOCICIACTBUI JIEATCIILHOCTH; Pa3BHBATh
KpeaTUBHOE MBIIIJICHUE ITPU PEIICHUN KU3HEHHBIX MMPOOJIEM;
0)0a30BbIC UCCIICIOBATEIIBCKIE ICHCTBYS:

- BJIAJICTh HAaBBIKAMU  y4eOHO-UCCIICJIOBATEIBCKON |
MTPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3pelIeHus pooieMm;
- BBISIBIISITH MIPUYHUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBATh 33J[a4y, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS,
HaXxOJWTh  aApPryMEHTHl  JUIA  JIOKa3aTelIhCTBA  CBOMUX
YTBEPKICHHH, 3aJ1aBaTh napaMeTpsl
Y KPUTEPUU PEIICHUS;

- QHAJIM3WPOBATh TOJYYCHHBIC B XOJE pEIICHHS 3a1add
pe3yNbTaThl, KPUTHYCCKH OIICHHBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

- yYMeTh TEPEHOCHTh 3HAaHUS B TI03HABATEIBHYIO U
MPAKTUIECKYIO YaCTH KU3HEACATEIILHOCTH;

- yMeThb HMHTETPUPOBATh 3HAHHS W3 PAa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTAaTh HOBBIC HJICH,
MOJIXOIbI M PEIICHHUS,

npeajiaratb OpUIrnHaJIbHBIC

- IIPOABJIATH CIIOCOOHOCTH Hux
M03HABATEIbHOM U COHH&HBHOﬁ ITIPAaKTHKE;

HCIIOJIBb30BaHUA B

-IIPOSABJIATH CIIOCOOHOCTBH U TOTOBHOCTH K CaMOCTOATCIIbHOMY

IIOMCKY  METOJIOB  peIlleHHs  IMpaKTUYeCKHX  3ajady,
IIPUMEHEHHIO Pa3InYHbIX METO0B MO3HAHMS;
-CTaBUTh M (QOPMYJUpPOBaTH  COOCTBEHHBIE  33/1a4M

B 00pa30BaTEeIbHOM JEATENbHOCTH U )KU3HEHHBIX CUTYaLUsX;
-BBISBIIATD IPUYMHHO-CJIE/ICTBEHHbIE CBSI3H "
aKTyaJlM3UpOBaTh 3aJady, BBIIBUIaTh TMIIOTE3Y €€ pEIICHMUS,
HaxXOJUTh  apryMEeHTbl s JI0OKa3aTelbCTBAa  CBOUX
YTBEPKJCHUH, 331aBaTh MapaMeTPbId KPUTEPUH PEILICHHUS;
AQHAJIN3MPOBATh IIOJYYEHHBIE B XOJE€ pEIIeHUus 3aJaudu

s obecnieueHus 0€30MacCHOCTH  IpU  OOpaleHUu
c  ObTOBBIMM  mpuOOpaMHM U TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3J0POBbS M COOIIOJICHHUS
HOPM 9KOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIeH cpene;
NOHUMaHHEe HEOOXOAMMOCTH TPUMEHEHHS JIOCTHKCHHUU
¢u3uKn W TEXHOJOTHH  JUI1  PalMOHAIBLHOTO
PUPOIOTIONH30BAHNUS

[IP6 10.OBnagenue ymeHusMH paldoTaTh B TpyMIe
C BBINIOJHEHWEM pa3IMYHBIX COLUAIBHBIX  POJIEH,
TUTaHUPOBATh paboty TPYIIIEI, parroHaIbLHO
pacmpenenaTtb  JeATeNbHOCTh B HECTaHIAPTHBIX
CUTYallusX, aJeKBAaTHO OIIGHUBATh BKJIQJ KaXKIOTO U3
YYaCTHHUKOB TPYIIITBI
B PEIIEHHE pacCMaTPUBAEMON TPOOIIEMBI
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pE3yibTaTbl, KPHUTHYCCKHU OLCHUBATL HX HOOCTOBCPHOCTD,
IMPOTHO3UPOBATbU3BMCHCHUC B HOBBIX YCIOBUAX; HOaBaTbhb
OIICHKY HOBBIM CHUTyallHsM, OIICHMBATh IPHOOPETEHHBIN
OTIBIT; pa3pabaThIBaTh IJIAH PEHICHUs MPOOIEMBI C y4eTOM
aHaJIM3a HMCIOIIHUXCA MATCPUAIBHBIXM HEMATCPUAIbHBIX
pecypcoB;

OCYIIECTBIIATH IIEJICHANPABICHHBIH MMOUCK MEPEHOCa CPEACTB
UCcroco00B JIEHCTBUS B IPO(ECCHOHATBHYIO CPELY;

YMETH MEPCHOCUTD 3HaHUA B ITO3HAaBAaTCJIIbHYIO
Y MIPAKTUYECKYI000JIaCTH KU3HECATEIHHOCTH,

YMETb MHTCIPUPOBATH 3HAHWA U3 PA3HBIX MPCIMETHBIX
00J1acTeN ;BB ABUTATh HOBBIC HUJICH, npeajaraTth
OPUTHHAJIBHBIC MMOAXOAbIN PCIICHU,

CTaBUThH POOIEMBI 51 3aJa4u, JIOTTYCKAFOTITHE
TbTEPHATUBHBIC PEIICHUS
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1. CTpykTypa u coaepkaHue 0011e00pa30BaTebHOM JUCHUILIMHBI

2.100bemM JUCUMINIMHBI U BUABI Y4eOHOH padoThI

Bua yyeOHoM O0bem
padoThI BUYacax
O0bem 00pa3oBaTe/IbHOM MPOTrPaMMBbI 188
TUCIUTITHHBI
1.0cHoBHOecOnEp:KAHME 92
BT. 4.:
Teopetuueckoe oOyueHue 70
JlaGopatopHbie 3aHITHS 10
KoHTposnbHbie paboThl 12
2.1IpodeccnonabHO- 88
OpPMEHTHPOBAHHOECOIePKAHNE
BT. 4.:
Teopetndeckoe obyueHue 64
JlaGopaTopHbIe 3aHITHS 24
Koncynpranmu 2
[IpomexxyTouHast aTTecTanus -
(muddepeHITMPOBaHHBIN 3a4eT)
IIpomexxyTouHas arrectaius (3K3aMeH) 6
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2.2. TeMaTH4YeCKHUi IVIAH U COAEPKAHME JUCHUINVINHBI «PU3UKA»

HaumenoBanue Coaepikanue yueOHOro MaTepuaJia, JJadopaTopHble H NPAKTHYECKHUE ®opmupyemble
pa3aesioB U TeM padoThl, UHAMBUAYAJIbHBIH NPOEKT(eciu npedycmompeHvt) (‘){g::r o0ume u
npogeccuoHaIbHbIE
KOMIIeTeHIIUH
1 2 3 4
Beenenue. Conepxxanue yueOHOro MarepuaJa: 2 OKO03
Ouzukaumeronanl | Ousnka—QyHaaMeHTallbHas Haykaonpupoe.EcTecTBeHHO-HAYUHBIH METOIITO3HAHUS,ET0 OKO05
HAYYHOTONIO3HAHMUA | BO3MOYHOCTUUTPAHUIBIITPUMEHUMOCTH. DKCIIEPUMEHTUTEOPUS BIIPOLICCCCNIO3HAHUS
pupoabl. MoienrpoBaHue PU3NIECKUXABIEHUIUTIPpo1iecCOB. PosibakcriepuMeHTauTe0 pun
BIPOLECCENO3HAHNATPUPOAbl. Pu3nueckasBennunHa. Ousnyeckrne3akoHbl. [ paHuIb]
MPUMEHUMOCTU(U3NYECKUX3aKOHOBH  Teopuil.  [IpuninuncoorserctBus.llonsitue o
¢buznueckoiikapruaemupa.llorpenHocTunMepeHUH PU3NIECKUXBETHUNH. 3nauenue
¢uzuxu npu oceoenuu npogpeccuit CI10 u cneyuanvnocmen CI10
Pa3nenl.Mexannka 12(4/-) OKO1
Temal.1 Conep:xaHue y4eOHOIr0 MaTepuaJa: 2 OKO02
OcHOBBLIKHHEMATHKH | MeXaHNYeCKOeIBIKCHUEUEeroBU Ibl. MarepuaibHassTouka. CKaisapHbleueKmopHole OK04
¢usuueckuesenuuunvl. OTHOCUTEIBHOCTEMEXaHNYECKOTOABHKEHNA. CCTEMAa0OTCUETA. OKO05
[MpunnunotHocutenpHOCcTUl anmnes. CnocoOsionucanusaBrxkeHus. Tpaekropus. [1yTs. OK07
[Tepemenienue. PaBHOMepHOCTIpsIMOIMHEHHO€IBH>KEHUE. CKOPOCTh. Y pABHEHUEIBH)KEHU .
MrHOBEHHASIMCPEAHAACKOPOCTH. VYckopenue.IIpamonnneitnoe JIBU>KEHUE
CIOCTOSTHHBIMYCKOpEHUEM. [[BIPKEHNECIIOCTOSTHHBIM YCKOPEHUEMCBOOO JHOTOTIAICHHUS.
PaBHOMEpPHOEIBUKEHUETOUKHUIIO OKPYKHOCTH, YIII0BasCKOPOCTb.
enTpocTpemurenbHoeyckopenue. KunemaTnkaabcoar0THO TBEpPAOTOTeNa
Temal.2 Conepxanue yueOHOro Marepuasa: 4
OCHOBBIAMHAMUKH OcHoBHasg 3agada nuHamukd. Cuna. Macca. 3akoHbl MexaHuku Hprorona. Cuiibl B
npupoie. CUIaTsKeCTUHCHIIABCEMUPHOTOTIATOTEHUS. 3aKOHBCEeMUpHOTOTAroTeHus. I lepas
KOCMHYECKasicKopocTh. J[BrkeHnermianerumanbixrenConneynoiicucremsl. Bec. HeBecomoc
Tb.Cunslynpyroctu. Cunvimpenus
Temal.3 Coaepikanue y4eOHOro MaTepuaJa: 4
3akonbl coxpanenusi B| Vimmynsc Tena. MMmynsc cunbl. 3aKOH COXpaHEHMs HMITyJIbca. PEakTUBHOE JBUKEHHE.
MeXaHHKe Mexanuueckaapabomaumouinocmo. Kunemuueckananepeus. Ilomenyuanvnasn
IHepaus. 3akon COXpanenus MEXAHUYECKOU IHepauu.

PabortacunsiTsokecTurcuiblynpyroctu. KoncepBatusublecuibl. IIpumenenue3akonoecoxp
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anenun. VICIIoIb30BaHNE€3aKOHOBMEXaHUKHU IS0 6'b$ICH€HI/ISII[B I/I)KGHI/ISIHGGGCHLIXTCJII/I[[JIHpa
3BUTHA KOCMHYCCKHX HCCHGHOBaHHﬁ, T'paHHLbI IMPUMCHHUMOCTHU KJIaCCHUYECKOI
MGX&HI/IKI/I.HpaKm uuecxoenpumenenue(ﬁus'utteacuxmaﬂuﬁenoecedneeuoﬁafcwnuwm
UCROIb306ARUANRDOCMBIXMEXAHUIMOB,UHCMPYMEHMO6, MPAHCH opmelxcpedcme

Pewenue 3a0au c npogheccuonanvnoii hanpasieHnocmoionopazoeny«Mexanuxa» 2
Pa3nen2.MoJiekyasipHasi(pu3nKanTepMoOIMHAMHKA 34 (12/4) OKO1
Tema2.1 Conepxxanue y4eOHOro MarepuaJa: 6 OKO02
OcHoBBI OCHOBHBIEIIOJIOKEHUSIMOJIEKYIISIPHO- 0OKO03
MOJIEKYJISIPHO KMHeTH4yeckoireopun. PasmepreinmaccamonexkyiararoMoB. bpoyHoBckoe nsuxenue. Cuibl OK04
- KHHETU4eCKO W DHEPrusi  MEXMOJEKYISpHOro  B3aummojeucTtBusi.  CTpoeHHe  Ta3000pa3HbIX, OKO05
TEOpPUH KUAKUXUTBepAbIxTen. M neansHsiiiras. JlaBnenuerasa. OCHOBHOEYpaBHEHUEMOJIEKYISIPHO - OKO07
KUHETHYecKonTeopuurasoB. Temneparypaneen3smepeHue. AOCOIOTHBIN HYJb K 1.2
TeMIepaTypel. TepMoaMHaMuYeckas [IKajia TeMmIeparypbl. TemmepaTypa 3Be3I. IK'1.3
CKOPOCTH/IBUKEHUAMOJIEKYIMUXU3MEPEHUE. YPAGHEHUECOCMOARUAU)CANbH0202a3a. V130 1K 1.7
npouecceinuxrpaduku.l azosvie 3akonvt. Monapnanzazoeaanocmoannan
Pewenue 3a0au c npogheccuonanvnoii HanpasiIeHHOCMbIO 2
JlabopaTopHbIe 3aHATHSA: 2
Jlabopamopuas paboma Nel.VI3yaeHneoHOTO U3 U30ITPOIIECCOB
Tema 2.2 Conep:xaHue y4eOHOIro MaTepuaJa: 6
OCHOBBI BuyTpennsis sHeprus cucteMbl. BHYTpeHHSsT sHeprusiujieanbHoro rasa. Paboma u
TEePMOAMHAMUKH menioma Kax ¢popmor nepedauu nepzuu. Tennoemxocmsv. Yoenonasa menioemkocms.
KonuuectBo Temnotsl. Ypasnenue mennoeozo 6ananca. llepsoeHauano TepMOIUHAMUKH.
AnmabatHblii Tipornecc. Bropoenauanorepmonunamuku. Ilpunyun oeiicmeus menioeoi
MAuiuHbL. Tennosvieosuzamenu. KIl/Imennosozoosuzamens.XonoounbHoleMauiuHbl.
OxpaHanpupo/ibl
Pewenue 3a0au ¢ npogheccuonanvnoii HanpPasIeHHOCHbIO 2
Tema 2.3 Coaepskanue y4eOHOro MaTepuaJa: 8
ArperaTHbie Ucnapenne u koHnaeHcauus. HacellieHHBIH map W ero cBoiictBa. AéOconromuas u
COCTOSIHUSI BELleCTBA | OMHOCUMENbHAA 61axcHOoCmb 6030yxa. [Ipubopsl Ui onpeaeneHus BIaXKHOCTH BO3IyXa.
u ¢a3zoBble Touka pockl. Kunenue. 3aBUCUMOCTh TEMIEPATYpbl KUIIEHUs OT AaBieHus. Kpuruueckoe
nepexoabl cocrosiHue Bemecta. Ilepecpemuiii nap u e20 ucnonv3oeanue 6 HMeEXHUKe.

XapaKkTepuCTUKa S>KMJIKOIO COCTOSIHUS BellecTBa. IIOBEpXHOCTHBIN CIIOM JKHUIKOCTH,
OHeprus MNOBEPXHOCTHOTO cios. bmmxuuil nopsnok. Iloséepxnocmmuoe namscenue.

Cmauusanue. flenenusn na cpanuye HcuoKocmu ¢ meepovim menom. KanmuispHble
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sBACHUS. XapaKTepUCTHKAa TBEPIOTO COCTOsSIHUA BemlecTBa. Kpucraminueckue u
amop(dHbIe Tena. Yupyrue cBOMCTBa TBEPIBIX Tel. 3akoH I'yka. MexaHWYecKue CBOWCTBA
TBepabIX Ten. [Inactuueckas (ocratounas) nedopmanus. Tennosoe pacuiuperue meepouix
men u ycuokocmei. Korgpgpuuyuenm nuneitnozo pacwiupenusn. Koighguyuenm
00béMH020 pacwiupenus. Yuem pacuwiupenus 6 mexHuke. Ilnaenenue. Yoenvnas
menaoma naaeénenusn. Kpucramnuszauus. Ilpakmuyeckoe npumenenue 6 noeceOHeGHOll
HCUZHU Pu3UYEeCKUX 3HAHUTL 0 CEOTICMEAX 24308, HCUOKOCHENl U MEePObIX meJl

Pewenue 3a0au ¢ npogheccuonanvroii HanPagIeHHOCMbIO 2
JlabopaTopHble 3aHATHSA:
Jlabopamopnasn paboma Ne2 Onpeodenenue 61a3cHocmu 6030yxad. 2
Jlabopamopnasn paboma Ne3 Onpeodenenue KoIghgpuyuenma noeepxnocnmnozo 2
HamAMNCeHUs HCUOKOCMU
KouTtpoJabHas padora «MonekymnsipHas Gu3NKa U TEPMOJTUHAMHUKA» 2
Pa3nen 3. DiekTpoaAnHAMHUKA 74 (34/18) OK 01
Tema 3.1 Conep:xaHue y4eOHOT0 MaTepUaJia: 10 OK 02
JNeKTPUYECKOE N0JIe | Dnekmpuyeckue 3apaovl. DICMEHTAPHBIM DIICKTPUUECKUI 3apsi. 3aKoH coxpanenus OK 03
3apada. 3akon  Kynona.  DOnextpuueckas  MOCTOSIHHAS.DJEKTPUYECKOE  TIOJIE. OK 04
HanpsoxkenHocts anexkrpudeckoro nosis. [Ipunnun cynepnosunuu noseil. Ilpoeoonuku 6 OK 05
anekmpuueckom none. Jluinekmpuku ¢ Inekmpuueckom none. Ilonapuzayun OK 07
ournekmpurxoe. Pabora cun snextpoctatuueckoro mnois. [lotenuuan. Paznocmp gi }g
nomenyuanos. Cea3b MexucOy HANPANHCEHHOCMBIO U PA3ZHOCHIbI) HOMEHUUAN06 K 1:7
INEeKMPU1ecKozo nons. Dnekmpoemkocmes. Eounuuywn I71eKmpoemMKoCmu.
Konoencamopuoi. Coedunenue KonoeHcamopoe 6 Oamaper. IHepus 3apAiHceHHO20
KOHOeHncamopa. DHeprusi JIeKTpUIecKoro nois. Ilpumenenue konoencamopos
Pewenue 3a0au ¢ npogheccuonanvroii HanpasIeHHOCHbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Ned. Onpeodenenue 31eKmpuieckoii eMKoCHu KOHOEHCaAmopos 2
Tema3.2 Coaepikanue yueOHOro MaTepuaJa: 10
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3aK0OHBbI MOCTOSTHHOI'Q
TOKa

Y cnoBust,He00X0 TMMBICISIBO3HUKHOBEHUSUIIO /IS PIKAHUSICKTpUIecKOToToKa. CrtaToka
U  IUIOTHOCTHh TOKa. 3akon Oma 0na  ywacmka  uenu.  3A6UCUMOCHLD
INEKMPUYECKO20CONPOMUGTICHUA Om Mamepuana, OJUHbL U HI0UWAOU HONEPEYHO20
ceyenusn

NPOBOOHUKA. 3A6UCUMOCI BITEKMPUYECKOZOCONPOMUEIEHUANDPOBOOHUKOGOMMeMNePa
mypol. Temnepamypuowiii KoIghpuyuenm CONPOMUGIEHUS.
Ceepxnpoeooumocme. Pabomaumowynocmonocmoannozomoka. Tennosoeoeiicmeuemok
a. 3akon/rrcoyna—/lenya.
Inekmpoosurncywiaacuiaucmounukamoxa.3akonOmaonanoanonyenu. djiekmpuueckue
yenu. Ilapannenvnoe u nocnedosamenvHoe coeOUHeHUEe HNPOBOOHUKOS. 3AKOHbL
Kupxzogpaonayzna. CoeounenueucmouHuKkoeINeKmpudecKoiInepeuusdamapero

Pewenue 3a0au c npogheccuonanvnoii HanpasieHHoOCMbIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopnasn paboma Ne5 OnpeodenenueyoenibHozoCcoOnpoOmMusieHUANPOBOOHUKA.
Jlabopamopnasn paboma N6
Onpeodenenuemepmuuecko2okolpguyuenmaconpomueieHuameou.
Jlabopamopnas paooma Ne7
H3zmepenued/[CusnympennezoconpomueieHUAUCM OYHUKAMOKA.

Jlabopamopnas paboma Ne8
H3yuenue3akonoenocied08amenbHoO20UnapanilenbHo20C0eOUHEHUIINPOBOOHUKOE.
Jlabopamopnas paooma Ne9
Hccneoosanue3agucumocmumousnoCmuiamnolHAKAIUBAHUAOMHANPANCCHUAHACE3AIC
umax.

Jlabopamopnas paboma Nel() OnpeodenenueKIl/[pnekmponaumku

NN DNDNDNDDNDDN

KonTpoabHasipadora. «3IeKTprUIECKOEI0J1€.3aKOHBIIIOCTOSIHHOTOTOKAY

Tema 3.3
DJleKTPUYeCKUil
TOK
Bpa3JIMYHbIXCpeaa
X

Conepxanue yueOHOro MarepuaJa:

DNeKTpUUECKUNTOKBMETAIaX, BAIEKTPOJIUTAX, [a3aX,BBAKyyMeE.
Inexmponus.3axkonanekmponuza®@apaden. Inekmpoxumuyeckuiiakeueaienm. Buovicaz
osvixpaspaoos. TepmodnextponHasamuccus. [ nazma. dnexkmpuueckuitmokenonynpoeoon
ukax.CoOCTBEHHAsMITPUMECHASTIPOBOJUMOCTH.P-
nnepexol.JlIpumenenuenonynposoonukos. Illonynpoeoonuxoevienpudoopsl

Pewienue 3a0au c npogheccuonanvnoii HanpagsieHHOCmMyio

JlabopaTopHbIe 3aHATHSA:
Jlabopamopnas paboma Nell OnpeoenenuerieKmpoxumuiecko20IK6UueaieHmameou
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Tema3.4

Conepxxanue yueOHOro MaTepuaJa:

MarnautHoe noJie

BexropunaykuuumMarauTHOronoJist. HanpsskeHHOCTbMarHUTHOTonoJis. JleiCTBUEMarHu THO
ro 1IOJisI Ha NPSIMOJIMHEMHBIA IIPOBOJHUK C TOKOM. DB3anmMoIeincTBHE TOKOB.
CunaAmnepa.IllpumenenuecunviAmnepa. MarautHpIAIOTOK. PaboTamnonepeMeneHHronpo
BOJJHUKAaCTOKOMBMAarHUTHOMII0JIe. JlelicTBHeMar HUTHOT OO HAABOK YL UK cs3aps. Cuna
Jopenua.llpumenenuecunvi/Iopenya. OnpenenenneyaenbHoro3apsaa. Maznummnwle
ceoticmeaseuwecmea. Macnumnaanponuyaemocms. CoHEUYHass AaKTUBHOCTb U €€
BIIMSIHUE HA 3eMiTt0. MarauTasie Oypu

Pewenue 3a0au c npogheccuonanvnoii HanpasieHHOCMbIO

Tema
3.59nekTpomarn
UTHASTUHAYKIUSA

Conep:kanue y4e0HOr0 MaTepuaJa:

Aesnenueinexkmpomazcnumnonuundykyuu. I lpasunoJlenia. 3akoHIIEKTPOMarHU THOMMHIYK
1105048 Buxpeesoe 3J1eKmpuyecKoe none. OJIC WHYKIIHA B
JBIOKYIIUXCANPOBOAHUKAX. A 61enuecamoundykyuu. Hnoykmuenocmo. Inepzuamazuum
HO2OnONAMOKA.

B3anMoCBA3b3IEKTPUYECKUXUMArHUTHBIXITOJIEN. DJIEKTPOMArHUTHOETIOJIe

Pewenue 3a0au c npogheccuonanvnoii HanpasieHHOCMbIO

JlaGopaTopHble 3aHATHS:
Jlabopamopnas padoma Nel2 H3yuenuenasnenuaI1eKmpomMazHUmMHOU UHOYKYUU

2

KonTpoabHasipadora.«MarautHoenose. DNeKTpOMarHU THASTUHTYKITHASI

2

Pa3nend.Kosnedanus nBoJHLI

20 (8/2)

Tema
4.1MexaHu4YecKHe
KO0JIeOaHUSIMBOJIH
bl

Conep:xanue y4eOHOTr0o MaTepuaJa:

Konebarensnoensmxenue.'apmonnueckuekonedanus. CBo0oIHpIeMeXaHYeCKUeKoIebaH
us.IIpeBpaienuesneprunmnpukoiedarensHoMIBIKeHNU. CBOOO JHBIE3aTYXAIOLTHE
MEXaHUYECKUE KoJeOaHusl. Marematuyeckuit MasiITHUK. [TpyxHHBIN
MasTHUK. BeIHYXIeHHbIE MeXaHu4ecKrekoneoanus. Pesonanc.

HOHepe‘IHLIeI/IHpOI[OJIBHBIeBOJ'IHBI.XapaKTepI/ICTI/IKI/IBOJ'IHLI.3BYKOBBICBOJIHBI.YJ'IBTpaSBy'KI/I
CIrOIMPUMCHCHUC

4

Tema

Conep:xaHue y4eOHOTO MaTepHAaJja:

10

OKO1
OKO02
OK04
OKO05
OKO07
IIK 1.2
IIK 1.3
IIK 1.7
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4.20/1eKTpOMarau
THBIEKOJIe0aHUSIH
BOJIHBI

CBoboHbIC 3JIEKTPOMarHuTHbIE KoJIeOaHusl. [IpeBpaienue SHEPIUU B
koJsiebaTenbHOMKOHTYpe. @opmynaTomcoHa. 3aTyxaromuesIeKTpoMarHuTHelekoie0anus. I’
€HEepaTOPHE3aTy XAl XIEKTPOMArHUTHBIXKOJICOaHU . BRIHY K 1€ HHBICATIEKTPUIECKHEKO
nebanus.llepemennviiimok.I enepamopnepemennozomoxa. Emxocmnoeuunoykmugrnoec
onpomueneHuanepemeHHo20moKa. Akmuenoeconpomueénenue.3akonOmaonanekmpuy
ecKoiiyenunepemennozomoxa. Pabomaumowynocmonepemennozomoxa. Pezonancesnex
mpuueckouyenu. Tpancgopmamopwt. Tokuevicokoituacmomut. Ilonyuenue, nepeoaua u
pacnpeoenenue IIEKMPOIHePUU. OIEeKTPOMArHUTHOE W E
KaKoCOOBIHBUIMATEPUN. DJIEKTPOMArHUTHBIEBOJIHBI. CBOWCTBAIEKTPOMAr HUTHBIX
BoJH.Bubpatopl epua. OTkpeiThiiikosnebaTenbHbliikoHTYp. M300peTenuepaanoA.C. Ilonos
BIM. [lonsTne 0 PaauOCBI3H. [TpuHImn PaauOCBS3HU. IIpumeHeHne
3JIEKTPOMAarHUTHBIXBOJIH

Pewenue 3a0au c npogheccuonanvnoii HanpasieHHoOCMbIO 2
JlabopaTopHbIe 3aHATHSA:
Jlabopamopnasn pavboma Nel3 Hzyuenuepabomwvimpancghopmamopa 2
KontpoabHasipaboraNe«Konebanus UBOJIHBI) 2
Paznens.0nTuka 20 (4/-)
Tema$s.1 Conepxanue yueOHOro Marepuasa: 4 OKO1
IIpuponacsera ToueunsritnctounukcBeTa. CKOPOCTHPACIPOCTPAHEHUSICBETA. 3aKOHBIO TPAYKCHUSTUITPEIIOMIT OKO02
EHUSICBETA. CoJiHeuHbIE u JIYHHBIE 3aTMEHUSL. OKO04
[Tpunnunl roitrenca.llomroeoTpaskenue. Jlunzpl.IloctpoennenszoopakenusBiauH3ax. opm OKO5
yIATOHKOMIMH3EL. Y BenndeHnenun3bl. [ naskakontuueckas cucrema.OnTuueckuenpruoopol. 1IK'1.2
Teneckonsl. Cunaceema.Oceeuiénnocnb. 3AKOHbBIOCEEUIEHHOCU 1K 1.3
Pewenue 3a0au c npogheccuonanvroii HanpasIeHHOCHbIO 2 IK 1.7
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel4 OnpeneneHnenoka3areasnpenoMICHUsCTEKIa 2
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TemaS5.2 Conepxxanue yueOHOro MaTepuaJa: 4
BosHoBBIE Wutepdepennus cBera. KorepeHTHOCTH CBETOBBIX Nydyeid. MHTepdepeHLns B TOHKHUX
cBOlicTBacBeTa wienkax.Konpua Hprotona. Mcmonb3oBanme wuHTEpEepeHIMHM B HayKe M TEXHHKE.
Hudpaxmus
cera./ludpaknusnanienuBnapaieabHbIxTydax. Judpaknunonnaspemerka. [ lorstueorono
rpadun.[lonspuzanusmnonepedrsixBoiiH. [ lonspu3anusaceeTa. [[BoitHOeTydenpeioMiIcHHE.
[Monspounsr. Jucnepcusceera. Bunpimznyuenuit. Bunpicnekrpos. Ciekrpsiuciyckanus. Crie
KTpbInoriomenus. CrieKTpaabHbIaHATH3. CriekTpasibHbIE KJIaCChI 3BE3/I.
VYasTpaduoneroBoensnyuenue. MadppaxpacHoensnyuenue. Penrrenosckuenyun. xnpupon
aucsoricTBa.lllkana 3JIeKTpOMarHUTHBIXU3ITY4EHU I
JlabopaTopHble 3aHATHSA:
Jlabopamopuas paboma Nel5 2
OmnpeneneHneTMHBICBETOBOMBOJIHBICTIOMOIIBIOAN(PPAKITHOHHOMPEIITIETKH. 2
Jlabopamopuas paboma Nel6 HabGnroaeHNECTUIONTHOTOUITUHEHYATOTOCTIEKTPOB
KonrpoabsHnaspadora«Ontuka» 2
TemaS.3 JIBrxeHnecockopocThrocBeTa. [10CTyIaTBITEOpUHOTHOCUTENIBHOCTUHCIEACTBUAN3HUX. IHBA 2
CneuunanbHast PUAHTHOCTBEMOIYJISICKOPOCTHCBETABBaAKyyMe. DHEPTrUANoKos. CBI3pMaCChIMIHEPTUN
TE€OPUSIOTHOCUTEJILHOC| cBOOOJHOWYACTHUIIBI. DIEMEHTHIPEIATUBUCTCKOUTMHAMHUKHI
TH
Paznen6.KpanroBasipusuka 12 (2/-)
Temab6.1 Conepxanue yueOHOro MarepuaJa: 4 OKO1
KBanToBasiontuka | Kpanrosasrunoresallnanka.Tennosoeunsnydenne. KopmyckynspHO- OKO02
BoJIHOBOMAYanu3M.@oToHsbl. I unoresanebpoiinsoBoiHOBbIXCBOMCTBax4acTUIl. COOTHOIIICH OKO04
neHeonpeaeneHnocreid  ['eizenOepra.  JlaBnenne cBeta. XHMHYECKOE JICHCTBHE OKO05
cBeTa. OnbITH I1.H. JIeOeneBau OKO07
H.U. BaBunoBa.@omoshgpexm. Ypasnenueditnuimeiinaonagpomorppexma. Buewrnuiigh
omonekmpuyeckuiyppexm. Buympennuiigpomosgpgpexm. Tunwi
¢pomornemenmos.Ilpumenenuedpomorghghexma
Tema 6.2 Coaepikanue yueOHOro MaTepuaJa: 6
®usuka aroma Pa3Butue B3riasimoBHa CTpOEHHUE BEIIECTBA. Mo pemu CTPOEHUS ATOMHOT'O
HATOMHOros1Apa sa11pa.3aKOHOMEPHOCTUBATOMHBIXCIIEKTpaxBoopoaa. A nepHasmoaenbaroma. OnbITeD. Pe3

epdpopna. Mogens aroma Bomopoga mno H. Bbopy. KsanroBwsie mnoctynatsl bopa.
Jlazepwi. PanioakTUBHOCTb. 3aKOH PaJUMOAKTUBHOIO pacnaja. PaguoakTuBHbIE

npepaineHus. CrnocoOpIHaOII0AeHUIMpErucTpatun3apsHkeHHbp xuacTuil. D dextBaBunosa
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Yepenkona.CtpoeHneatoMHorospa. Jledekrmaccol,>HeprusicBA3UNYCTONIHMBOCTHATOMHBI
xsiep.SAnepuelepeakuuu. Aoepnasanepzemuka. JHEPreTUUECKUNBBIXO IS IEPHBIXPEAKLIUH.
HckyccTBeHHasApainoakTMBHOCTh. Jlenenuersokenbixsaaep. Llennassanepnaspeakuus. Yopas

nsemMasiuenHaspeakuus. Anepueliipeaktop. TepMosaepHbI  CUHTE3. DHEprus

3BC3/.

HOJIy‘-ICHI/IepaZ[I/IOaKTI/IBHI)IXI/ISOTOHOBI/II/IXHpI/IMeHeHI/IG.BI/IOJIOFI/I‘-ICCKO eﬂeﬁCTBHCpaﬂHOaKT

MBHBIXU3JIy4YEHU . DlleMEeHTapHbIE YaCTULIBI

KonTtpoabnaspadoraNe«KBanropasuszuka 2
Pa3nen 7.Ctpoenue Bcenennoii 6
Tema 7.1 Conepxxanue yueOHOro MaTepuaJa: 2 OKO1
Crpoenne Conneunoii | Connednas CHCTEMA: IUIAHETHI M MallbI€ Teja, cucTeMa 3emisi—Jlyna OK02
CHUCTEMBI OKO03
Tema 7.2 Conep:xanue y4yeOHOIro MaTepuaJa: 2 OKO04
Opomonus Beenennoit |Crpoenne u ssomous Cosnna u 38é31. Knaccupukanus 38831, 3BE316I U UCTOUHHMKU HX OKO05
DHEPTHH. OKO07
l"anaktrka. CoBpeMEHHBIE NPEICTABICHUS O CTPOCHUHU U 3BOJIIOIIMU Beenennon
JlaGopaTopHble 3aHATHS:
Jlabopamopuas paboma Nel7. I3ydaeHue KapThl 3B€3IHOTO Heba 2
I[IpomexyTouHasiaTTecTANMSA :DK3aMEH 6
KoncyabTanus 2
Bcero: 188
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3. YCJIOBUS PEAJIM3AIIAN OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauus mporpamMmbl JUCHUIUIMHBL TpeOyeT Haiauuus y4eOHOro kaOuHeTa
€CTECTBEHHO-HAYYHBIX JUCIUIUINH, OCHAIIEHHOI0 B COOTBeTCTBUH II. 4.4 OIIOII.

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Jns  peanuzauuu  OporpamMmbl  OMOIMOTEUHBIH  (HOHI  00pa3zoBaTeNbHOU
OpraHM3alMy JOHKEH HUMETh IeYaTHBIE W/WIW DSJIEKTPOHHBIE 00pa3oBaTeNIbHBIE H
MHPOPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHBIE NS  HWCIOJB30BAHHUS B
o0pa3oBaTeIbHOM MPOIIeCCe, HE CTapIlIe MATH JIET C MOMEHTA U3/IaHMSL.

3.2.1 OcHoBHas yueOHasl JIUTEPATYypa

1. ®usuka: 6a3o0Bbiil ypoBeHb : yueOnuk / H. C. [lypermesa, H. E. BaxxeeBckas,
. A. Ucaes, B. M. Yapyrun. — Mocksa : [Ipocsemenune, 2024. — 512 ¢. — ISBN
978-5-09-113684-5. — Tekct : »nexkTpoHHbIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/408692

2. ®usuka: 6a30BbIi YPOBEHb: MMPAKTUKYM TI0 PEIICHUIO 3a]1a4 : yueOHOoe mocoone
/ H. C. IlypeimieBa, H. E. Baxeesckas, [I. A. Ucaes, B. M. Yapyrun. — Mocksa :
[IpocBemenue, 2024. — 236 c¢. — ISBN 978-5-09-113685-2. — Tekcr :
ANEeKTpOHHBIN //  Jlanb  :  2JekTpoHHO-OMOnMmoTewHass  cucrema. —  URL:

https://e.lanbook.com/book/408695

3.2.2 lomosiHUTENbHAS yUeOHAs JJUTEepaTypa

1. BacunbeB, A. A. ®usuka. ba3zoBeiii ypoenb: 10—11 kmaccel : ydeOHUK IIst
cpeaHero obmero odpazopanusi / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-
e m3d., uchnp. u jgon. — MockBa: WM3marensctBo IOpaiit, 2024. — 211c. —
(O6meodpazoBatenbHbIi 1UKIT). — ISBN 978-5-534-16086-4. — TekcT : 3J1eKTPOHHBIM
// ObpaszoBarenbHas miathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544862

2. Boponmos-BenbsimuuoB, b. A. Actponomus: 10-11-e xkmaccel: 0a30BbIi
ypoBeHb : yueOHuk / b. A. Bopounuos-Benbsimunos, E. K. Ctpayt. — 11-e usn., crep.
— Mocksa : IIpocBemenne, 2023. — 238 ¢. — ISBN 978-5-09-103697-8. — Tekcr :
ANEKTpOHHBIN //  Jlanb  :  2JeKTpoHHO-OMOMmMoTewHass  cucrema. —  URL:
https://e.lanbook.com/book/334883

3. 'opnau, B. B. ®usmka : yuedbHOe mocobue s cpelHero mpodhecCuOHAIBHOTO
obpazopanus / B. B. 'opmau. — 2-e m3x., ucnp. u gon. — Mocksa : M3marenbcTBo
Opaiit, 2024. — 215 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
09366-7. — TekcT : anmekTpoHHbIN // Ob6pazoBaTenbHas wiatrgopma KOpait [calT]. —
URL.: https://urait.ru/bcode/539343

4. T'opnau, B. B. ®u3uka. 3amgaun, TecTbl. MeTOBI pelieHus : ydeOHOE TTocooue
it cpeaHero npodeccuoHanbHOro oopazosanus / B. B. 'opnau. — 2-e uza., mepepad.
n gon. — Mocksa : MUznmarensctBo Opaiit, 2023. — 343 ¢. — (IlpodeccrmonanpHoe
obopazoBanue). —  ISBN 978-5-534-16184-7. — Tekct : DIEKTpOHHBIH //
OobpazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530576

5. Msakumes, I'. SI. ®usuka: 10-i kimacc: 0a30BbId W yrIyOJEHHBIM YPOBHH :
yueOnuk / I'. . Msakumes, b. b. byxoBues, H. H. Cotckuii ; nox penakiueit H. A.
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[TappentreBoii. — 10-e u3a., crep. — Mocksa : Ilpocsemenue, 2023. — 432 ¢c. —
ISBN  978-5-09-103619-0. — TekcTt: »snektpoHHbid / JlaHb : DIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/335051

6. Mskumes, I'. 5. ®usuka: 11-i kimacc: 0a30BbIi M YriayONEHHBIA ypOBHH :
yueOnuk / I'. S. Mskumes, b. b. byxosnes, B. M. Hapyrun ; non pempakuueit H. A.
[lappentreBoii. — 11-e u3a., crep. — Mocksa : IlpocBemenue, 2023. — 432 ¢c. —
ISBN  978-5-09-103620-6. — TekcTt: »saekTpoHHbid / JlaHb : AJIEKTPOHHO-
ounbmoteunas cucrema. — URL: https://e.lanbook.com/book/335054

7. PoguonoB, B. H. ®usuka niua koiemxei | yaeOHOe mocoOue IJisi CpeHero
npodeccuonanpHoro ob6pazoBanusi /  B. H. PonronoB. — MockBa : M3narenbcTBO
Opaiit, 2024. — 202 c. — (IlpodeccuonansHoe ob6pazoBanue). — ISBN 978-5-534-
10835-4. — Tekct : anexTpoHHBIN // OOpazoBatenbHas miatrgopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/541746
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https://e.lanbook.com/book/335054

4. KOHTPOJIb 1 OLIEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIBHOMN JUCHUILJIAHBI

KoHTposib M OmeHKa pe3yiIbTaTOB OCBOEHHS O0I€00pa30BaTENbHON AUCLUIUIMHBI PaCKpbIBAIOTCA
Yyepe3 AUCHUILTHHAPHBIC PE3YJbTaThl, HAlIPAaBICHHBIE HA (OPMUPOBAHUE OOUINX U MPO(HECCHOHAIBHBIX
KOMIIETEHIIUH 10 pa3zeiaM U TeMaM COJepKaHus yueOHOTO MaTepurania.

Koa m HauMeHOBaHUe

DopMHpyeEMBIX
KOMIIeTEeH M

Pasznen/Tema

Tun oneHOYHBIX
MeponpHUATHH

OKO1.Bsi6upaTtscrioco0s
perieHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

Pazgenl.Temnil.1.,1.2, 1.3
Pazgen2.Temnr 2.1.,2.2., 2.3.

Pazgen3.Temn13.1.,3.2.,3.3., 3.4.,3.5.

Pazgend. Temni4.1.,4.2.
PazgenS.Temnr 5.1.,5.2., 5.3.
Pazngen6.Temni6.1.,6.2.
Pazgen7.Temn7.1.,7.2.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHaJN3a U
WHTEPIpPETAIHA
nHpopmMaluu U
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH JUIsl
BBITOJIHEHUS 3a/1a4
npodeccCuoHaNbHOM
JeATeIbHOCTH

Paznenl.Temsrl.1.,1.2, 1.3
Paznen2.Temsr 2.1.,2.2., 2.3.
Pa3nen3.Tems13.1.,3.2.,3.3.,
3.4.,3.5.

Paznend. Temri4.1.,4.2.
Paznen5.Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen7.Temsr7.1.,7.2.

OK 03. ITnaaupoBats 1
peanu30BBIBATH COOCTBEHHOE
npodeccruoHaasHoOe U
JUYHOCTHOE PAa3BHUTHE,
MPEANPUHUMATENBCKYIO
JeSTELHOCTh B
npodeccruoHanbHOM cdepe,
WCIIOJIb30BATh 3HAHUSI 11O
MIPaBOBOM 1 (PUHAHCOBOMA
TPAaMOTHOCTHU B Pa3IHYHBIX
KU3HEHHBIX CUTYaIUIX

Pazgenl.Temsrl.1.,1.2, 1.3
Pazgen2.Temsr 2.1.,2.2.,2.3.
Pazgen3.Temr13.1.,3.2.,3.3.,
3.4.,3.5.
Pazgen7.Temr17.1.,7.2.

OK 04.
DddexTHBHOB3AMMOICHCT
BOBAaTh U pabOTAThB
KOJUIEKTHUBE U KOMaH/JIE

Pazgenl.Temnrl.1.,1.2, 1.3
Pazgen2.Temnr 2.1.,2.2., 2.3.
Pazgen3.Temr13.1.,3.2.,3.3.,
3.4.,3.5.

Pazgend. Temri4d.1.,4.2.
Pazgen5.Temsr 5.1.,5.2., 5.3.
Pazgen6.Temn16.1.,6.2.
Pazgen7.Temw17.1.,7.2.

OK 05. OcymecTBisATh
YCTHYIO HITUCHBMEHHYIO
KOMMYHHKaIIMIOHA
rOCyJapCTBEHHOM SI3bIKE

Pazpgenl.Temsrl.1.,1.2, 1.3
Pazgen2.Temnr 2.1.,2.2., 2.3.
Pazgen3.Temr13.1.,3.2.,3.3.,
3.4.,3.5.

- YCTHBIU OIIPOC;

- @poHTaIbHBIA OIIPOC;

- OneHka KOHTPOJIbHBIX
pabor;

- HaOJIroZeHue 3aX0I0M
BBITIOJTHEHHU S JTA0OPATOPHBIX
pabor;

- OILICHKA BBITIOJHEHUS
71a00paTOPHBIX padoT;

- OILIEHKA MMPaKTHYECKUX
pabort (pemenus
KayeCTBEHHBIX, PACUETHBIX,
npodeccnoHaTbHOOPUEHTUPOB
aHHBIX 3a/1a4);

- OILIGHKa TeCTOBBIX 33/IaHUK;
- HalJI0ICHHE 3aX0JI0M
BBITIOJTHEHUS
WHAUBUAYAIbHBIX IPOCKTOB U
OIICHKA BBITIOJTHEHHBIX
MIPOEKTOB;

- BBINOJHEHUE
HK3aMEHAIMOHHBIX 3a/1aHUN
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Poccniickoit denepanun
C Y4€TOM OCOOCHHOCTEH
COIIMATIBHOTO U

KYJbTYPHOTO KOHTEKCTa

Pazngend. Temni4.1.,4.2.

Pa3zmen5.Temsr 5.1.,5.2., 5.3.

Paznen6.Temni6.1.,6.2.
Pazpgen7.Temnr7.1.,7.2.

OK 07. ConeiicTBOBaTH

Pazgenl.Temnrl.1.,1.2, 1.3

COXpaHEHUIO Pazgen2.Temnr 2.1.,2.2., 2.3.
OKPYXaIOIlEen CpeIpbl, Pazngen3.Temn13.1.,3.2.,3.3.,
pecypcocOepexeHHIo, 3.4.,3.5.

MIPUMEHSTH 3HAHUS 00 Pazngend. Temnid.1.,4.2.
H3MEHEHUHN Paznen6.Temni6.1.,6.2.
KJIMMATa, IPUHIIUATIBI Pazpgen7.Temnr7.1.,7.2.
OEepEeKITUBOTO

MIPOU3BO/ICTBA,

3¢ deKTUBHO

Ype3BbIYANHBIX

CUTYaITUSIX

I1K 1.2. [ToxnepxuBath Pasznen2.Temsr 2.3.
paboTocrocoOHOCTS Pasnen3.Temn13.1.,3.2..

anmapaTHO-IPOrpaMMHBIX
CPEICTB YCTPOICTB
HHq)OKOMMYHHKaHHOHHBIX
CUCTEM

Paznend. Temri4.2.
PazgenS.Tems15.1.,5.2.

[IK 1.3. Ycrpansars
HEUCIIPaBHOCTH B paboTe
WH(POKOMMYHHKAIIMOHHBIX
CHCTeM

Paznen2.Temsr 2.3.
Pazgen3.Temn13.1.,3.2..
Pa3zgend. Temrni4.2.
PazgenS.Tems15.1.,5.2.

IIK 1.7. Ocy1miecTBIATh
peryiaMeHTHOe
00CITy’)KMBaHHE U 3aMEHY
PACXOHBIX MaTEPHAIIOB
repudepHItHOTO, CETEBOTO
U CepBEPHOTO
000pyIOBaHUS
WH(POKOMMYHHKAIIMOHHBIX
cHucTeM

Pa3zgen2.Temnr 2.3.
Pazgen3.Temn13.1.,3.2..
Pa3znend. Temni4.2.
PazgenS.Temn15.1.,5.2.
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