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1. HOACHUTEJbHAS 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI

1.1 MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbI:

VYuebnas nucuuruimaa O1.06 @u3unka sBisercs 00s13aTeIbHON YacThio 0011e00pa3oBaTeIbHOM
MOJATOTOBKU 00Opa3oBarenbHOil mporpaMmel B cootBeTcTBHM ¢ PI'OC mo cnemmansaoctu 09.02.07
NHudopmanmoHHbie CHCTEMBI U TPOTPaMMHUPOBAHHE.

1.2 Tliianupyemblie pe3yJbTaThl 0CBOCHUS THUCHHUIINHBI:

B pamkax nporpamMMbl yueOHOW TUCIMIUIMHBI 00yYarOIIMMKCS OCBAUBAIOTCS YMEHUS U 3HAHUS:



Koa n
HaUMeHOBaHHe
(popmupyembIX
KOMIIeTeHIH i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJINHBI

Oomue

JAucuumiimHapHble (IpeaAMeTHbIe)

OK 01.

B yacTHOCTH Tpy0BOrO BOCIUTAHMUS:
- TOTOBHOCTb K TPYyNy, OCO3HAHHE LIEHHOCTH MacTEpCTBa,
TPYIOJTOOHE;

- TOTOBHOCTH K aKTHBHOM JESATCILHOCTH TEXHOJIOTHYECKON 1
COLIMATILHOW HANPaBICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATb,
IUTAHUPOBATh M CAMOCTOSTEIHHO  BBITIOJNHATH  TaKYIO
NESITEIbHOCTD;

- HHTEpPEC K pasIu4HbIM cdepaM MnpodecCHOHATBHON
JESITEIbHOCTH.

OBnajieHre YHUBEPCATHHBIMUA YI€OHBIMU ITO3HABATEIHHBIMU
NENCTBUSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSATENbHO (HOPMYNIHUPOBATh M AKTYaIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHHS
JUTISL CpaBHEHUS, KJTacCu(UKAIMU U 0000IIECHHMS;

- ONpEeNeNsITh LEeNu ACSITeTbHOCTH, 33JaBaTh MapaMeTphl U
KPUTEPHUU UX JTIOCTHIKCHUS;

- BBIABIATH 3aKOHOMEPHOCTU U
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTHh KOPPEKTHBBl B JEATEIHHOCTb,

MIpOTUBOPCUUA B

OIICHMUBATDH

COOTBETCTBHUEC PE3YyJIbTAaTOB LCJISIM, OLCHUBATHL PHUCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH
- pasBuBaTb KpPCATHUBHOC MBINIJICHUC TIIpU PCIOCHHUU

YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIAAeTh HaBBIKAMH y4eOHO-UCCIIEJIOBATEILCKONH U
MIPOEKTHOM e TEIbHOCTH, HaBbIKaMU pa3pelieHus Ipooiem;
- BBISABIIATE MPUYNHHO-CIIEICTBEHHbIE CBSI3U u
aKTyaJ'II/ISI/IpOBaTB 3a)1aqy, BBIIBUT'AaTh FI/IHOTe?;y cc peIHeHI/ISI,

- cpopMUpOBaTH MPEACTABICHUS O POJIM U MecTe (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOM HAay4HOW KapTUHE MHpa, O
cucreMaTusupyomeit  ponu  QU3MKM B pa3BUTHUHU
€CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIaJIe POCCUICKHX M 3apyOeXHbIX YyUeHBIX-(DU3MKOB B
pa3BUTHE HAyKW; IOHMMaHUE (U3NYECKOH CYIIHOCTH
HaOJIIOaeMbIX  SBJICHMH MHMKpOMHpa, Makpomupa u
MeraMmypa; HOHMMaHHUE POJM aCTPOHOMHUU B IPAKTHUUECKON
JEATEIIBHOCT  4YEJIOBEKa M JAJbHEHIIEM  HAy4dHO-
TEXHUYECKOM Pa3BUTUH, POl (U3MKH B (HOPMUPOBAHHH
Kpyrozopa v ¢GyHKIMOHAJIBHON IPaMOTHOCTHU YeJIOBeKa JJis
pelIeHus TPAaKTUUECKUX 3aay;

- chopMupoBaTH YMEHUS pElIaTh PacUETHbIE 3a/1a4H C IBHO
3aJJaHHOM MOJIEbIO, MCIONIb3yd (U3MUECKHE 3aKOHBI U
NPUHIUIBI; HA OCHOBE aHAlM3a YCJIOBHS 3aJjaud BBIOpATh
(Gu3NYECKYI0 MOJIENb, BBIACIUTh (PU3NUECKHE BEIMUUHBI U
(bopMyIIbl, HEOOXOIUMBIE TS PELIEHNUS, IPOBOIUTH PaCUEThI
U OLEHUBATh pPEAJbHOCTh  IOJYYEHHOTO  3HAuEHUs
¢u3nuecKkoil BeNMUYMHBI; pellaTh KaueCTBEHHBIE 3aJauu,
BbICTpauBasi JIOTUYECKH HENPOTUBOPEUUBYIO  LEMOUYKY
pacCyXJIeHHH C ONOpOM Ha H3YYECHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

- BJIaJIETh OCHOBOIIOJATAIOUIMMU (PU3NUECKUMU MTOHITUIMHU
u BEJIMYMHAMH, XapaKTepU3YIOUIMMH  (QU3ndecKkue
IIpOLECCHl (CBSI3aHHBIMU C MEXAHMUYECKHUM JIBH)KEHUEM,
B3aMMOJICIICTBHEM TeJI, MEXaHWYECKUMHU KOJICOAHUSIMH U
BOJIHAMHU; AaTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM BEILECTBA,
TEIUIOBBIMU TPOIIECCAMHU; SIEKTPUUECKUM U MarHUTHBIM
MOJIAIMU, JIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU
KojeOaHUsIMU M BOJIHAMHU; ONTHYECKUMH SBICHUSIMU;




HAaXOJWTh  apryMEHTBl JUIA  JOKa3aTelIbCTBA  CBOMX
yOeXICHHMIA, 3a/1aBaTh TTApaMETPhl K KPUTEPHUH PEIICHUS;

- aHAJTU3HUPOBATh IOJYYCHHBIC B XOJIC PCIICHUS 3aJa4u
pe3yNbTaThl, KPUTHYECKHA OIICHWBATh HMX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yYMeTh TIEPEHOCUTh 3HAaHUS B TIO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEACATCIILHOCTH;

- yMeTh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC WJCH, IMpeIararb OPHUTHHAIBHBIC
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTH HX HCIIOJB30BaTh B II03HABATEILHOM U
COLIMAJILHOM MPAKTUKE

KBAaHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOoMa ¥ aTOMHOTO
s71pa, PaIMOAKTUBHOCTHIO); BJIaJICHUE OCHOBOIOJIAral0IIMMHU
ACTPOHOMHUYCCKUMHU MTOHSTUSMH, ITO3BOJISIOIUMHU
XapaKTEePU30BaTh MPOIECCHI, MPOUCXOAIINE HA 3BE3/1aX, B
3BE3JIHBIX CUCTEMAX, B MEXKTATAKTUICCKOH CpeJie; IBUIKEHNE
HeOECHBIX TeJl, DBOJIIOLHIO 3Be3/ U BeeneHnoii;

- BIIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (
3aK0oH BcemupHoro Tsarorenus, |, |1 u Il 3axonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOW DOHEpPIruH, 3aKOoH
COXpaHEHUSI HMMIYJbCa, TMPUHLHUI CYNEPHO3UIUA CHII,
MIPUHITAIT PABHOIIPABHOCTH WHEPITUAIBHBIX CHCTEM OTYETa;
MOJICKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS BEIIECTBA,
ra3oBbIC 3aKOHBI, INEPBBIH 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHUsI INEKTPUIECKOTO 3apsija, 3akoH KynoHa, 3akoH
OMa 151 yyacTtka uenu, 3akoH OMa /1711 IOJIHOM LeTH, 3aKOH
[xoynsa-JIeHna, 3aKOH DJIEKTPOMATHUTHOM HMHIYKLIHH,
3aKOH COXPaHEHHUS DHEPrud, 3aKOH MPSIMOJIMHEHHOTO
pacmpoCTpaHEHHUs CBETa, 3aKOH OTPAXEHHUs CBETa, 3aKOH
MPEJIOMJIEHUSI CBETA; 3aKOH COXPAaHEHHUsI MacCOBOr0 YHCIIA,
noctynatel  bopa, 3akoH pagMOAaKTUBHOIO pacraja);
YBEPEHHOE HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH
pu aHamn3e GU3NYECKUX SIBJICHUI U MPOIECCOB

OK 02.

B o6nacT HeHHOCTH HayYHOTO O3HAHUS:

- chopmupoBaTh MHPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOMN
NPAKTUKW,  OCHOBAHHOTO  Ha  JUalore  KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHUIO  CBOEro  Mecra B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM U YUTATEIBCKON KYJIbTYpPbI
KaK Cpe/ICTBa B3aUMOIECHCTBUS MEXAY JIFOJbMU U TO3HAHUS
MUDPA;

- YMETb YYHUTHIBaTh TPAHUIIBI MPUMEHEHUS H3YUYECHHBIX
(bu3HYeCKUX MOJIeJIeii: MaTepualibHasi TOYKa, HHEPIIHATbHAS
CHCTEMA OTCUYETA, UACAIBHBIN I'a3; MOJAEIHN CTPOCHUS I'a30B,
KUJKOCTEH W TBEPABIX TEJ, TOYEYHBIA BJIEKTPUYECKUI
3apsan, sAepHas MoOJENb aToMa, HYKJIOHHas MOJEIb
ATOMHOTO sI/Ipa IPH pelieHnr GU3NIECKUX 3a71a9

- yMmMeThb (OpPMHUPOBATH COOCTBEHHYIO MO3UIUIO  TIO
OTHOUIEHMIO K (hr3nueckod MHpopmanuu, noaydyaemMon H3
Pa3IMYHBIX UCTOYHUKOB, YMEHUN UCMOJIH30BaTh HU(POBHIE
TEXHOJIOTHH JUTSE TTOMCKA, CTPYKTYpPUPOBaHUA,
WHTEPIPETAIMM U TPEACTABICHUS Yy4eOHOW W Hay4dHO-




- 0CO3HAHKE [IEHHOCTEW HAYYHOU JeSITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISAITh ~ TNPOEKTHYIO U HCCIEJOBATEIbCKYIO
JeSITebHOCTh UHAMBUYaIbHO H B TPYIIIIE.

OBnajeHre yHUBEPCATbHBIMUA YI€OHBIMU ITO3HABATEIHHBIMU
NEUCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJAJIETh HAaBBIKAMH IIOJNy4eHHs WHQPOpMAIUU U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBISTh
MOUCK, aHAJIM3, CUCTEMAaTH3allMI0 ¥ HHTEPIPETAIUI0
uH(OPMAIIUN PA3JIMIHBIX BHIOB U OPM TPEIACTABICHUS;

- c037aBaTh TEKCThl B pa3IMYHbIX (opMaTax ¢ yd4eTom
Ha3Ha4YeHUS WH(GOPMAIIUU U TICJICBON ayJIUTOPUU, BEIOHpas
ONTUMAIIbHYIO (HOPMY TIPEICTABICHHUIA U BU3yaIH3aIIUH;

- OLICHUBATH JIOCTOBEPHOCTH, JISTUTHMHOCTH HH(OPMAITUH, €€
COOTBETCTBUE MPABOBBIM U MOPAJILHO-ITHYECKIM HOpMaM;

- WUCIONB30BaTh  CpeACTBa  MHPOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OpPTaHW3AalMOHHBIX  3a7ad  C
coOnroeHreM  TpeOOBaHHW  APrOHOMHUKH,  TEXHUKHU
0€30MMacCHOCTH, TUTHEHBI, PeCypCcOoCOepPEeIKEeHNUs, MPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;

- BIQJACTh HAaBBIKAMU  DPACIIO3HABAHHUS W  3alIUTHI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH

MOMYJISIPHOM uH(popMaIuu; pa3BuUTHE YMEHUU
KPUTUYECKOTO aHaJIH3a MMoJlydyaeMoi nH(opMaIuu

OK 03.

B ob6sacTi 1yX0OBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

- C(i)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOT'O
IIOBEJICHMS,

- CHOCO6HOCTB OLCHUBATh CUTyalUIO W [IPUHUMATb
OCO3HAHHBIEC PELICHUs, OPUEHTHUPYACh HAa MOpPAJIbHO-
HPAaBCTBCHHLIC HOPMBI U ICHHOCTH;

- OCO3HAHHEC JIMYHOI'0 BKJIaJla B IMOCTPOCHHUC YCTOﬁQHBOFO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJAUTEISIM U (WIJIN)
APyruM YJICHAM CCMbU, CO3OAHUIO CEMbU HaA OCHOBC

- BJIAJEThb OCHOBHBIMH METOJAaMU HAay4YHOI'O IO3HAHUA,
UCMOJNb3yeMbIMU B  (U3UKE: TPOBOAUTH NpsSMbIE U
KOCBEHHBbIE H3MepeHus (U3NYECKUX BEJIIMYMH, BbIOMpas
ONTUMAIIBHBIA CIOCO0 U3MEPEHUS] M UCIOJIB3YsI U3BECTHBIC
METO/Bl OLIEHKM NOTPEIIHOCTEd HW3MEpPEHUH, NPOBOIUTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH C
UCIIOJIb30BAaHUEM  MPSIMBIX ~ W3MEPEHHH,  OOBACHATH
MOJIyYEeHHBIE PE3yJbTaThl, UCIONB3YSI (PU3UUECKUE TEOPHH,
3aKOHBI U MOHSATHS, U JeJaTh BBIBOJBI; COOIOIATh MTpaBHiIa
0e30macHOro TpyJa INpU TNPOBEIEHUH HCCIEJOBaHUN B
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OCO3HAHHOTO IMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HU B
COOTBETCTBUU C TPAIULUIMHU Hapoa0B Poccuu.

OBnageHue yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:
a) caMOOpTraHu3alUs:

- CaMOCTOSTENIbHO  OCYIIECTBJISITh  I103HABATEIbHYIO
NESTEIIbHOCTh,  BBISBISATH ~ NPOOJIEMBI,  CTaBUTh |
dbopMynupoBaTh COOCTBEHHBIE 33Ja4yu B 00pa3oBaTeNIbHOM
JEATETbHOCTH U )KU3HEHHBIX CUTYyaIIUsX;

- CaMOCTOSITENIbHO COCTaBIIATH IUIaH PEHICHHs] MPOOJIEMbI C
Y4E€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y IIPEANOYTEHUM;

- JaBaTh OIICHKY HOBBIM CHUTYalldsM; CIIOCOOCTBOBATh
(GOpMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW OJPYIUIUU B
pa3HBIX O00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIB30BaTh MpPHEMbl pediekcuu JUisi OUEHKU CUTYallUu,
BBIOOpA BEPHOTO PEIICHMUS;

- YMEThb OLICHMBaTh PUCKU M CBOEBPEMEHHO NPUHUMATh
pelieHus 1Mo UX CHIKEHUIO;

B)  »MommMoHaNBbHBIA  WHTEJUICKT,
c(hOopMUPOBAHHOCTD:

- BHYTPEHHEW MOTHUBAIIMM, BKJIOUAIOIIEH CTpEMJIEHUE K
JOCTHKCHHIO 1IETTH U yCTeXy, ONTUMHU3M, WHUIIMATUBHOCTb,
yMEHUE ACHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

- OMIAaTUHW, BKIIOYAKOIIEH  CIHOCOOHOCTh  TMOHUMATh
SMOIIMOHAJIBHOE COCTOSIHME JPYTUX, YYUTHIBATh €ro Ipu
OCYIIIECTBICHUH KOMMYHUKAITUH, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMAaJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTpAaUBaTh OTHOUICHHS C APYTUMHU TIOJbMHU, 3a00TUTHCA,
MIPOSIBJISITE MHTEPEC U pa3peniaTh KOH(OIUKTHI

np €JIMoIararoIun

pamMKax y4eOHOTO IKCIIEPUMEHTA u y4eOHO-
UCCJICIOBATEIbCKOM  JICATEIBHOCTH C  HCIIOJIb30BAHUEM
HU(POBBIX HM3MEPUTENILHBIX YCTPOWCTB M JabOPaTOPHOIO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEICTABICHUA O
METO/IaX TOTy4eHHsI HAyYHBIX aCTPOHOMHUYCCKUX 3HAHUM




OK 04.

- TOTOBHOCTb K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OsnageHue YHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

0) coBMeCTHast e TEIIbHOCTb:

- IIOHMMATh U HCIOJIb30BaThb IIPEUMYILECTBA KOMAHIHOU U
WHAUBUAYaAIbHON paboTHI;

- INPUHAMATh  LEJIM  COBMECTHOM  JIEATEIIBHOCTH,
OpraHM30BBIBATH M KOOPJAMHHMPOBATH JIEUCTBUS IO €€
JOCTHKEHMIO: COCTaBJIATh IUIAH JIEWCTBUM, pacupeneisTh
POJIU C Yy4ETOM MHEHUN YUYaCTHUKOB OOCYXIaTh PE3yJIbTAThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBHINONHATH PAbOTy B YCIOBHUSAX
peanbHOrO, BUPTYAJIBHOTO 51 KOMOWHUPOBAaHHOTO
B3aUMO/ICUCTBUS;

- OCYILIECTBIIATH MO3UTHUBHOE CTPATETMUECKOE IOBEIECHUE B
pa3IMYHBIX  CUTyalusX, IpOSBJIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnazneHne yHUBEpPCAIBHBIMU PETYJISITUBHBIMU ACHCTBUSMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI M apryMEHThl APYIMX JIOACH Mpu
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- IpU3HABaTh CBOE MIPABO U MIPABO APYTHUX JIFOJEH Ha OINOKY;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP € TIO3UIMH JPYTrOTro
4eJI0BEKA,;

- OBJIAZICTh YMEHUSIMHU pabOTaTh B TPYIIE C BBHIIIOJIHCHUEM
Pa3NMYHBIX COLHUAIBHBIX pOJIeH, IUIAHUPOBATh pPadboTy
TPYIIBI, PalMOHAIBHO pacClpeNeNiaTh JCATEIbHOCTh B
HCCTAHAAPTHBIX CHUTyallUAX, aJCKBATHO OLICHUBATHL BKJIAJ
KaXIOr0 M3  YYaCTHHKOB TpyNIIbI B PCIICHHE
paccMaTpuBaeMoii MpoOIeMbl

OK 05.

B o6sactu scTeTHYecKOro BOCIIUTAHMS:

- 3CTETUYECKOE OTHOIIIEHUE K MUY, BKITIOYasi ICTETUKY ObITa,
HAy4YHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, Tpyda W
OOIIECTBEHHBIX OTHOIIIEHUIA;

- chopmupoBaTh yMEHHS pacro3HaBaTh (HUHUYECKUE
SIBIIEHUS (TIPOIIECCHI) U OOBSICHATH UX HA OCHOBE U3YYEHHBIX
3aKOHOB: paBHOMEpHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEHOE JBUKEHHE, CBOOOJHOE TMajeHue Tell,
JIBIDKCHHE TI0 OKPY>KHOCTH, MHEPIIHS, B3aUMOICUCTBHUE TE,
Kose0aTeNbHOE IBUKEHHE, Pe30HAHC, BOJIHOBOE JIBIKCHUE;




- CIOCOOHOCTh BOCIIPUHUMATD Pa3nYHbIC BHJIBI HCKYCCTBA,
TPaJUIIMU U TBOPUECTBO CBOETO U APYTUX HAPOOB, OIIYIIATh
SMOITMOHAIBHOE BO3/ICHCTBUE UCKYCCTBA;

- yOSXKIEHHOCTh B 3HAYMMOCTH JIJISl IMYHOCTH U OOIIECTBa
OTEUYECTBEHHOTO W MHPOBOTO HCKYCCTBA, OSTHUYECKHX
KYJIBTYPHBIX TPAJULIUNA U HAPOIHOTO TBOPUECTBA;

- TOTOBHOCTH K CaMOBBIPXCHHIO B PA3HBIX BHIaX HCKYCCTBA,
CTpEMJICHHE MPOSIBJIATH KAYE€CTBA TBOPUECCKOM JTMIHOCTH;
OBnazgeHue YHHUBEpCATbHBIMU KOMMYHUKATUBHBIMU
JICHCTBHUSMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacmo3HaBaTh HEBepOaJbHBIC CpEACTBAa  OOIICHUS,
MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, pPACIO3HABATH
MOPEINOChUIKM  KOH(MJIMKTHBIX CUTyallud U CMSr4aTh
KOH(JINKTHI;

- Pa3BEepHYTO M JIOTUYHO H3JIaraThb CBOIO TOYKY 3PEHHS C
HCTIOJTb30BAHUEM SI3BIKOBBIX CPE/ICTB;

nuddy3usi, GpOyHOBCKOE IBMXKEHHE, CTPOSHUE KUKOCTEH U
TBEPABIX TeJ, M3MEHCHHE OObeMa Tell NMPH HarpeBaHUU
(oXJmaxJeHun),  TEIUIOBOE  paBHOBECHE,  HUCIApCHHE,
KOHJICHCAIIUS, TUIABJICHUE, KPUCTALIM3AIUS, KHUIICHHE,
BJIQKHOCTh BO3llyXa, CBA3b KHHETUYECKOW HSHEPrHU
TEIUIOBOTO  JBMXKEHUS ~ MOJIEKYJT € aOCOJIOTHOM
TEMIIEpaTypoil, TOBBIIICHUE JABJIICHUS Ta3a IPH €ro
HArpeBaHUU B 3aKPBITOM COCY/IC, CBSI3b MEX Ty IapaMeTpaMu
COCTOSIHMSI Ta3a B HW30MpOIleccax; OSJICKTPU3AIUS Tel,
B3aMIMOJICHICTBUE 3apsjioB, HarpeBaHWe IMPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE MAarHUTOB, JJICKTPOMArHUTHAsI
WHAYKIHS JICWCTBUE MAarHUTHOTO TOJS HAa TMPOBOJHHK C
TOKOM W  JBWKYIIUHCS  3apsil, OSJICKTPOMAarHUTHBIC
KojeOaHUsT W BOJHBI, NPSIMOJIMHEHHOE PacCIpOCTpPAHCHUE
CBETa, OTPaXCHHWE, TPEIOMIICHHE, UHTEepPEepPEHIIHS,
mudpakuss W TOJSpU3alMs CBETa, JHCICPCHS CBETa;
dbotoanekrpuuecknii  3pPexT, CBETOBOE  JaBIIECHUE,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTpa aTroMma BOAOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD

OK 06.

- 0CO3HaHHE OOYyYarOIIMMUCS POCCUHCKONW TIpakIaHCKON
WUJICHTUYHOCTH;

- LEJCHAIpPAaBICHHOEC pPa3BUTHE BHYTPEHHEH IO3ULUU
JUYHOCTH Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX ILIEHHOCTEU
HaponoB Poccuiickoii ®Pexepaunu, HUCTOPUYECKUX U
HAI[MOHAJIbHO-KYJNbTYPHBIX  Tpaaului,  (OpMUPOBAHUE
CUCTEMBl 3HAUYMMBIX LEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO  MHPOBO33pPEHHUs, IPABOCO3HAHUS,
HKOJIOTHYECKOM KYJIbTYpbI, CIOCOOHOCTH CTaBUTh LEIHU U
CTPOUTH JKU3HEHHBIE IIaHBI;

B ygacty rpax1aHCKOr0 BOCIIUTaHUS:

- 0CO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MTPaB U 00s13aHHOCTEH,
YBa)KEHUE 3aKOHA U IPABOIIOPSIKA;

- chopMUpOBaATh YMEHHS MPUMEHSIThH MOTYYCHHbBIE 3HAHUS
JU1s1 OOBSICHEHUS YCIIOBUM IPOTEKaHUS (PU3UIECKUX SBIICHUM
B MPUPOJE W ISl TPUHATUS NPAKTUUYECKUX pEHICHUH B
MMOBCETHEBHOM JKU3HU JIJIs1 0OeCTICUeHHsI 0€3011aCHOCTH MPHU
oOpaiieHnd ¢ OBITOBBIMH MPUOOpPaMH M TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUSI 3I0POBBSI U COOJIO/IEHUS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKpYXKarolled  cpee;
MOHUMaHHWE HEOOXOAUMOCTH TIPUMEHEHHS JIOCTHKEHUHN
buzuku H TEXHOJIOTHI JUIS palMOHAIIBHOTO
MIPUPOIOTIOTB30BAHUS




- MIPUHSATHE TPaAUITHOHHBIX HaIlMOHAJIbHEIX,
00111€YeIOBEUECKUX TYMaHUCTHUYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEH;

- TOTOBHOCTH HpOTI/IBOCTOSITb NICOJIOTNn BKCTpeMI/I?;Ma,

HannyoOHaJIMn3Ma, KCCHO(l)O6I/II/I, JUCKpUMHUHAIIUA 110
COHAJIbHBIM, PCIUTIHMO3HBIM, PpPaCOBbIM, HAIIUOHAJIBHBIM
IIPpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX
Ipa)KIaHCKOTO 00IIECTBA, y4aCTBOBATh B CAMOYIIPABJICHHUH B
0011100pa30BaTEeIbHON OPTaHU3ALMU U JIETCKO-FOHOIIECKUX
OpraHu3anusx;

- YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU
B COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHHTApHOM U  BOJIOHTEPCKOMU
JIeATEIbHOCTH;

NaTPUOTHYECKOIO BOCIIUTAHHUS:

- c(hOopMUPOBAHHOCTH pOCCUCKOI rpak1aHCKOM
UJCHTUYHOCTHU, NATPUOTH3MA, YBAKEHUS K CBOEMY Hapony,
4yBCTBa OTBETCTBEHHOCTH Ilepest PoauHON, ropA0CTH 3a CBOI
Kpail, cBor0 PoauHy, CBOW fA3BIK W KYJIbTYpPY, NPOLLIOE U
HACTOsAIIEE MHOTOHALMOHAIIBHOTO Hapoaa Poceny;

- LIEHHOCTHOE OTHOILIEHHE K T'OCYJapCTBEHHBIM CHMBOJIaM,
UCTOPUYECKOMY M MPUPOAHOMY HACIEINIO, NMaMATHUKAM,
TpaauusaM HapoaoB Pocenn, noctrkenusam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uziefiHas yOex1eHHOCTh, TOTOBHOCTH K CITY’KEHHIO U 3aIlIUTe
OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CYIb0Y;

OCBOEHHBIE O00YYarOIIMMUCA MEXIPEIMETHbBIE TOHATUS U
YHUBEpCaJbHbIE  Yy4eOHbIe  JEHCTBHUS  (PETYJISTUBHBIE,
MO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIE);

- CHOCOOHOCTh WX HCHOJb30BAaHUS B TO3HABAaTENBHOU U
COLIMAJILHOW MPAKTHKE, TOTOBHOCTh K CaMOCTOSITEILHOMY
TUIAHUPOBAHMIO U OCYIIECTBICHUIO Y4EOHOU IESTENbHOCTH,
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OpraHu3aluu y4eOHOro COTPYJHHUYECTBA c
NeIarorvyeckuMu  pabOTHUKaMU W CBEPCTHHKAMHU, K
Y4YacTHIO B IOCTPOEHUM MHIUBHUAYAJIbHON 00pa30BaTesIbHOM
TPAEKTOPUU;

- OBJAJEHHE HaBbIKAaMM  Y4eOHO-HCCIIEI0BATEIbCKOM,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

OK 07.

B o6nacTu 5K0510rn4eckoro BOCHUTAHUA:

- c(hopMHUPOBAHHOCTH IKOJOTHUECKON KYIbTYPbI, TOHUMAaHUE
BIUSHUS  COLMAIBHO-DKOHOMHMYECKHMX  IIPOLECCOB  Ha
COCTOSIHHE TNPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX Mpodiem;

- IVITAHUPOBAHME U OCYLIECTBIICHUE IEUCTBUI B OKPYXKalOLen
Cpelle Ha OCHOBE 3HAHHA LEJIEH YCTOMYMBOIO DPAa3BUTHUSA
YeJI0BEYECTBA; AKTUBHOE HENIPUATHE ACHUCTBUM, IPUHOCAIINX
BpEXl OKpYXarolleH cpene;

- yMeHUue IIPOTHO3UPOBATh HeOJIaronpusITHbIE
9KOJIOTMYECKHE MTOCIIEACTBUI NIPEAIIPUHIMAEMBIX JEHCTBUM,
IIpe0TBpalaTh UX;

- pacIIMpeHHE OIbITa JACATEIBHOCTH  OKOJOTMYECKOU
HAIpaBJIEHHOCTH HA OCHOBE 3HAHMII 10 QU3MKe

- copMHUpPOBATH YMEHUSI NPUMEHATH MOJIYYEHHbIC 3HAHUS
JUI 00BSCHEHHS YCIIOBHIA MPOTEKAHMS (PH3UUECKUX SIBICHHUHA
B NPUPOAE W JUIA TPHHATHS TNPAKTUYECKUX PEIICHUH B
MIOBCEIHEBHOM )XKM3HU U 00ecriedeHus1 0e30MacHOCTH TpU
oOpamieHn ¢ OBITOBBIMH TNPHOOPaMU M TEXHUYECKUMH
YCTPOHCTBAMH, COXPAHEHUS 3I0POBbsI M COOIIOJICHUSI HOPM
HKOJIOTMYECKOr0 TMOBEACHUS B OKPYKAlOWIEH cpere;
MOHUMaHHE HEOOXOIUMOCTH NPUMEHEHHS JIOCTHKCHHUU
bU3UKH u TEXHOJIOTUU TSt paMoOHAIEHOTO
MPUPOIOTIOIB30BAHHUS
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2. CTPYKTYPA U COIEPXKAHUE OBIIEOBPA3OBATEJIbHOM JUCITATLIAHBI

2.1. OobeM o01Ie00pa3oBaTeIbHON Y4eOHOH IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Buna yueOHoii padboThl

O0BEéM B yacax

O0beM yueOHOoi U CHUNTHHBI 174
B TOM YHCJIE:

TEOpeTUIeCKoe 00yueHue 118
IPAKTUYECKHE 3aHSTUS, B T.4. KOHTPOJIbHBIE paOOTHI 14
nabopaTropHbIe pabOTHI 24
U3 HUX IPOMEXYTOYHasl aTTecTalus B popMe 3K3aMeHa 18

2.2 TemaTn4yecKuii IVIaH U COePKAHHUE TUCHUILINHBI
DopmupyemMble
odmue u
Copepxanue y4eOHOIro MaTepmnasa, Jad0paTopHble M NPAKTHYECCKHE
HanmeHoBanue . O6neM npogecCHOHAIbH
PadoThI, MHAUBUAYAJIBHBIN IPOEKT (eciu
pa3aesioB H TeM - ble
npedycmompent)
KOMIICTeHIIH
"
1 2 3 4
1 cemecmp
Beenenue. Conep:xanue yueOHOro MaTepHaJia: 2 OK 03
®usuka u meroabl | Puzuka — (QyHAaMeHTalIbHas Hayka O mpupoje. EcTecTBeHHO-HayyHBIH MeETO/I OK 05

HAY4YHOI'O MO3HAHUSA

MO3HAHMS], €T0 BO3MOKHOCTU M TPAHUIBl TPUMEHUMOCTH. DKCIEPUMEHT U TEOpHS B
rporiecce Mo3HaHus MPUPOoAbl. MonenupoBanre PU3NIeCKuX SBICHUHN U POI1ieccoB. Poitb

OKCIICPUMCHTA U TCOPHU B HNPOHCCCC TIO3HAHHUA TPUPOIBI. du3nyeckas BeEIWYHMHA.
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@dusnueckue 3akoHbl. ['paHMIBI NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB U TEOPUH.
[Mpunuun coorBerctBus. llonsitne o ¢Qusmueckoir kaptuHe Mupa. llorpemHocty
U3MEpEeHUN (QU3MUECKUX BEIUYUH. 3Hauenue uuku npu oceoenuu npogeccuii u
cneyuanvrocmeii CI10',

Pasznea 1. Mexanuka

14

Tema 1.1
OcCHOBBLI KHHEMATHKH

Conep:xanue y4eOHOIro MaTepHaJia:

Mexanuueckoe JABM)KEHHE W ero BuIbl. MartepuanbHas Touka. OTHOCHUTEIHHOCTH
MexaHuyeckoro aBmkeHus. Cucrema otcuera. [IpuHuun otHocuTenbHOCTH [amumes.
CnocoOwl omnucanusi apwkeHusi. Tpaexmopus. Ilyme. Ilepemeuwsenue. PaBHOMEpHOE
npsiMOJTHEITHOE IBIKeHHE. CKOPOCTh. MTHOBEHHAsE W CPEIHSISI CKOPOCTH. Y CKOpPEHHE.
[IpsimonuHeiiHOE ABHKEHUE C TMOCTOSHHBIM YyCKOpeHHEM. JIBMKEHHE C TOCTOSIHHBIM
YCKOpeHueM CBOOOJIHOTO najieHus. Pagnomepnoe 0susricenue mouku no oOKpyHcHocmu,
yenosaa cxkopocms. llentpoctpemurenbHoe yckopenue. Kunemamuxa abcontomno
meepoozo mena.

Tema 1.2
OcCHOBBI JHHAMHKH

ConepxaHue y4eGHOro MaTepuaJa:

OcHoBHas 3amaya guHamukd. Cuna. Macca. 3akonbl Mexanuku Herortona. Cuisl B
npupose. Cuia TSHKECTH U crjla BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUS.
IlepBas kocMHuueckas CKOpOCTb. J[BUkeHue TuIaHeT U MajbIX Tesl COJHEYHON CUCTEMBI.
Bec.

Hesecomocts. Cuibl ynpyroctd. Cuiibl TpeHHS.

Tema 1.3

3aKoHBI COXpaHeHUs!
BMeEXaHHKe

ConepxaHue y4eGHOro MaTepuaJa:

Nmnynbece Tena. Mnynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbca. PEeakTMBHOE IBUJKEHUE.
Mexanuueckasa padoma u mouwgnocms. Kunemuueckaa snepzua. Ilomenyuanvnan
IHepeus. 3aKOH COXPAHEHUA MeXaHuuecKou Inepeuu. Pabota CUIIBI TSXKECTH U CUJIIBI
ynpyroctu. KoncepBatupHsle cuiibl. [Ipumenenne 3akoHOB coxpaHenus. Mcnonp3oBanue
3aKOHOB MEXaHUKH [UIl OOBACHEHMs JBIM)KEHUS HEOECHBIX TeJl M Il pa3BUTHUS
KOCMHMYECKHUX HCCIEAOBAaHUM, TPAHUIIBI IPUMEHUMOCTH KJIACCHYECKONW MEXAHHKHU.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07

Pewenue 3a0au c npogheccuonanbHoil HaNPAIEHHOCMbIO

Paznen 2. MoJiekyasipHasi pu3MKa U TEPMOAMHAMHUKA

24

Tema 2.1

\ Conep:kaHue y4eOHOI0o MaTepuaJia:

OK 01
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OCHOBBI OcHOBHBIE IT0JIO’KEHUS MOJIEKYJIIPHO-KUHETHYECKON Teopuu. PazMepsl 1 Macca MOJIEKYJT
MOJIEKYJISIPHO u atoMoB. bpoyHoBckoe nBuxkeHue. Cuavl u  IHEPIUA  MEHCMONEKYIAPHO2O
- KHHEeTHYeCKOii 63aumooeiicmeusn. CTpoeHHEe ra3000pa3HbIX, KUJIKUX U TBEpIbIX Tesl. VneanbHbli ras.
TeopuH JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU TIa30B.
Temnepamypa u ee usmepenue. TepmonuHamuyeckas UIKaja TEMIIEPaTypBhI.
AOcomoTHBIN HyIb TemnepaTypsl. Temneparypa 3Be31. CKOPOCTH ABUKEHUSI MOJIEKYJ
U UX U3MEpeHHe. Y paBHEHHE COCTOSHUS UI€aIbHOrO ra3a. M3onporeccsl U uX rpaduky.
["a3oBble 3aKk0HBl. MoJsipHas ra3oBasi IOCTOSIHHAS
JlabopaTopHble 3aHSITUSA:
Jlabopamopnas paboma Nel. H3zyuenue 00H020 u3 uzonpoyeccos
Tema 2.2 Coaepixanue yueOHOro MmarepuaJia:
OcHoOBBI BuyTtpenHsas sHeprusi cuctembl. BHYTpeHHssI sHeprus ujaeanbHoro rasza. Pabora u
TEePMOAUHAMMKH | TeIJioTa Kak (hOpMBI mepenadd SHEpruu. TerIoeMKOCTh. YAenbHas TEIUIOEMKOCTb.
KonnyecTBo TernoTsl. YpaBHeHHE TeruioBoro 6ananca. [leppoeHadyano TepMOAMHAMUKY.
AnmnabatHbelii mporiecc. Bropoe Hawano TtepmoauHamuku. Ilpunyun Oeiicmeus
mennoeoii mawunvl. Tennoevie oeuzamenu. KII/I mennosozo osuzameins.
Xonoounvnvle mawunpl. OXpaHa npupoJIbI
Tema 2.3 Coaeprxanue yueOHOro MmaTepuaJia:
ArperatHble Wcnapenne m xonzaeHcauus. HacwllieHHBIH map U ero cpoiictBa. Aéconwomuas u
COCTOSIHUSI BEIECTBA | OMHOCUMENbHAA 61a)CHOCMb 6030yxa. lpuOopel ans onpenencHus BIAKHOCTH
u (azoBbie Bo3ayxa. Touka pocbl. Kunenue. 3aBUCMMOCTh TeMIiepaTypbl KUIEHHsI OT JIaBJICHUS.
nepexoabl Kputnueckoe cocTosiHHE BEIECTBA. XapaKTEPUCTHUKA >KMJKOIO COCTOSHHS BEIIECTBA.

[ToBEepXHOCTHBII CIIOM KUIKOCTH. DHEPIrHsl MOBEPXHOCTHOrO cios. bimxkHUI mopsaok.
Ilosepxnocmnoe namsadicenue. Cmauueanue. HAenenua na zpanuye HcuOKocmu ¢
meepovim menom. KanuuigpHble SBICHUS. XapaKTEpPUCTUKA TBEPAOrO COCTOSHUS
BeuiectBa. Kpucmannuueckue u amopghnuvie mena. Ynpyrue CBONCTBA TBEPIABIX TeEIN.
3akon ['yka. Mexanudeckue cBoiicTBa TBepabix Ten. Ilmactuyeckass (octaTtouHas)
nepopmarusi. Tennosoe pacuiupenue meepovix men u yxcuokocmei. Korgppuyuenm
aunennozo pacwupenuna. Koagppuyuenm o06vémnozo pacwmupenusa. Yuem
pacuwiupenua ¢ mexnuke. Ilnaenenue. Yoenvnan mennoma  naaeneHuUs.
Kpucrannuzanus. Ilpakmuueckoe npumenenue 6 n06CeOHe8HOI HCU3HU (PU3UUECKUX]
3HAHUIL 0 CEOUICHMEAX 24308, HCUOKOCHIEN U MEepOblX meJl

JlabopaTopHble 3aHATHSA:

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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‘ﬂaﬁopamopnaﬂ paooma Ne2 Onpedenenue 61a)3cHOCmMU 6030yxXa

KonTtpoJubHnas paGora

Nel «MomnekynsipHasi puU3MKa U TEPMOTTHAMUKA

Pa3znea 3. JiekTpoaunamMuka

50

Tema 3.1
DJIeKTPUYeCKoe 1moJie

Coaep:xanue yueOHOro MaTepuasa:

Inekmpuueckue 3apadvl. IJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsall. 3aKOH COXPAHEHUs)
3apaoa. 3akon Kynona. Dnexktpuueckas IOCTOAHHAsA. DJIEKTPUYECKOE IIOJIE.
Hamnpsixennocts anexrpudeckoro nodist. [Tpuniun cyneprnozunuu nosieit. IIposoonuku 6
anekmpuyeckom none. Jlusnekmpuku 6 Inekmpuueckom none. Ilonapuzayus
ournekmpukog. Pabora cun snektpocratudeckoro moss. [lorenuuan. Paznocms
nomenyuanos. Cea3b MexHcoy HANPANCEHHOCMbIO U PAZHOCHIbIO NOMEHUUAN08
neKkmpuyeckozo  noaa.  Inekmpoemkocmsy.  Eounuyvr  3nekmpoemrocmu.
Konoencamopwr. Coedunenue Konoencamopos 6 oamaper. Inepzus 3apanceHHo2o
KOHOencamopa. JHeprusi dJeKTpuuecKoro nos. Ilpumenenue kondencamopog

Pewenue 3a0au c npogheccuonanvnoii HANPaAsIEHHOCHIbIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopuas paboma Ne3. Onpedenenue 3neKmpudecKoii eMKocmu
KOHOeHcamopoe

Tema 3.2
3aKOHBI MOCTOSAHHOIO
TOKA

Conep:xaHue y4eOHOT0 MaTepuaJa:

Y cnoBusi, HEOOXOUMBIE JIsl BOSHUKHOBEHUS U MOJICPIKAHUS JIEKTpHUIeckoro Toka. Cual
TOKA U IJIOTHOCTh TOKA. 3akon Oma 0na yyacmka yenu. 3a6UCUMOCHLb IJ1IEKMPUUECKO20
CONpOMuUGIeHUs oOm mamepuana, OJAUHbL U NIOWAOU NONEPEYHO20 CeUeHUs
npoeooOHUKa. 3AGUCUMOCHDb IINEKMPUYECKO20 CONPOMUBIEHUA NPOGOOHUKOE OM
memnepamypul. Temnepamypnotii KoIghpuyuenm COnPOMmMuUGIeHUs.
Ceepxnposooumocme. Paboma u mowgnocms nocmoannozo
moka. Tennoeoe oeiicmeue moka. 3akon /coynn—
Vlenya. Inekmpoosusicywiaa cuia UcCmodHuka moxa. 3akon Oma 014 noanou yenu.
Inexkmpuueckueuenu. Ilapannenvnoe u nocinedosamesibnoe coeOuHenue npo8oOHUKOB.
Bakonvt Kupxzogpa ona yzna. Coedunenue ucmouyHuKo8 INeKmMPUUECKOU IHEPeUU 6
oamapeio.

JlabopaTopHble 3aHATHS:
Jlabopamopuasa paooma Ne4 Onpeoenenue mepmuueckozo Koygpguuyuenma

CORpOMUG/ICHUA Mmeou.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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Jlabopamopuasa paooma Ne5 Hzmepenue 3/]C u enympennezo conpomuenenus
UCMOYHUKA MOKA.

Jlabopamopuasa paboma Neb6 H3zyuenue 3aKon06 nociedo6amenbHozo u
napanienvbHo2o0 coeOuHeHull nPoeoOHUKOG.

Jlabopamopnas paooma Ne7 Hccnedosanue 3a8ucumocmu MOUWHOCHU 1AMNbL
HAKAUBAHUSA OM HANPANCEHUA HA €€ 3aMCUMAaX.

KonTpoJubHasi pabora Ne2 «OiiekTpudeckoe noJie. 3aKOHbI IOCTOSSHHOT'O TOKa»

2 cemecmp

Tema 3.3 Copep:xanue yueOHOro MaTepHaJia:
DJIeKTpuYecKuii DneKTpUuecKuid TOK B MeTajllaX, B 3JIEKTPOJUTaX, ra3ax, B BaKyyme. JieKkmpoaus.
TOK BPA3JIMYHLIX | 3akon snexkmponuza @apadea. Inekmpoxumuyeckuii Ikeusanenm. Buowvl 2azoevix
cpenax paspaooe. TepmosnekTpoHHas oswmuccus. Ilnasma.  nexkmpuueckuit mox 6
nonynposoonuxax. CoOCTBeHHass W TpHUMECHas MPOBOAUMOCTU. P-n mepexon.

Ilpumenenue noaynposoonukos. llonynposoonukoevie npuooput
Tema 3.4 Copep:xanue yueOHOro MaTepHaJia:

MarnuTHoe 1moJje

Bekrop MHAYKIMU MarHuTHOrO nosst. HanpspkeHHOCTh MarHuTHOro noss. [lefictue
MAarHuTHOTO MOJIS Ha NPSIMOJIMHEWHBIA MPOBOJHUK C TOKOM. B3anmojencTBre TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarnutHbelii 1oTOK. PaboTta 10
NEPEMELIEHHIO IPOBOIHMUKA C TOKOM B MAarHUTHOM IToJIe. [eficTBE MarHUTHOT'O MOJIS Ha
newxymwmiics 3apsin. Cuna Jlopenua. Ilpumenenue cunwvt Jlopenya. Ornipenenenue
yI€IbHOTO 3apsna. Macnummusie ceolicmea eewjecmea. Maznumnas npoHuLaemocms.
ConHeyHasi akTUBHOCTb U €€ BIMSIHNUE Ha 3eMiIi0. MarHuTHble Oypu

Pewenue 3a0au c npogheccuonanvhoii HanpPasIeHHOCMbI0

Tema 3.5
DJIEeKTPOMATHUT
HASIMHAYKIHSA

Conep:kaHue y4eOHOT0 MaTepuasa:

Henenue r3nekmpomaznumnoii unoykyuu. Ilpasuno Jlenua. 3aKoH 37€KTPOMarHUTHON
UHAyKUUU. Buxpeeoe anexkmpuueckoe none. SJIC UHIYKUMU B JBUXKYIIUXCA
NpoBOAHUKAX. Aenenue camoundoykyuu. Huoykmuenocmev. IHnepeus MaAHUMHO20
nons moka.

B3anMOCBS3b AIEKTPHUYECKUX U MATHUTHBIX TTOJICH. DJIEKTPOMArHUTHOE T0JIe
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Pewenue 3a0au c npogheccuonanvHoli HaNPaeIEHHOCHbIO

JlaGopaTopHble 3aHATHS:
Jlabopamopnas padoma Ne8 H3zyuenue asnenusn 31eKmpomMacHuUmMHoN UHOYKYUU

Kounrpoabnas padora Ne3 «MarautHoe nosie. DIeKTpoOMarHuTHast HHIYKITUS

Pasznea 4. Kosie0anusa 1 BOJHBI

Tema 4.1
MexaHunyeckue
Ko0JIeOaHus U
BOJIHBI

Conep:kaHue y4eOHOI0 MaTepuaJia:

Konebarenproe aBmxkenue. ['apmonndeckue koseOaHus. CBOOOIHBIE MEXaHUYECKUE
kosneOanus. IlpeBpamienne sHepruum mnpu KojedareabHOM JBHXKEHHH. CBOOOAHBIE
3aTyxaroliue MexXaHudeckue KojeOaHus. Maremarndeckuid MasTHUK. [IpyXuHHBINA
MasiTHUK. BBIHYXIeHHbIe MeXxaHndeckue konebanus. Pe3onanc.

HOHGpG‘-IHI)IG U MPOAOJbHBIC BOJIHBL. XapaKTepI/ICTI/IKI/I BOJIHBI. 3ByKOBI>IC BOJIHBI.

yHBTpaSBYK " €TI0 IIPUMCHCHUC

Tema 4.2
JIEKTPOMATHUT
HbIeKOJIeOaAHUS 1
BOJIHBI

ConepxaHue y4eGHOr0 MaTepuaJa:

CBo0oHbIE AJIeKTpOMarHuTHbIE Kosebanus. IIpeBpalenne sHepruu B KojaedaTeIbHOM
koHType. ®opmyna Tomcona. 3aTyxarolye 3J1eKTpOMarHuTHele kKojedanus. ['enepaTop
HE3aTYXaloLIMX 3JIEKTPOMArHUTHBIX KoJeOaHuil. BbIHYXIEHHBIE 3JIEKTpUUYECKUE
xoneOanus. Ilepemennwviit mox. I'enepamop nepemennozo moxa. Emkocmnoe u
UHOYKMUGHOE CONPOMUGIEHUA NEPEMEHHO20 MOoKa. AKmueHnoe conpomueienue.
3akon Oma Ona rneKmpuyeckoii yenu nepemenno2o moka. Paboma u mownocmeo
nepemennozo moka. Pezonanc 6 rnekmpuuecxkoit yenu. Tpancghopmamopul. Toku
evicokou uacmomul. Ilonyuenue, nepeoaua u pacnpeoenenue 31eKmpoIHEPIUU.
DJEeKTPOMAarHUTHOE T0JIe KaK OCOObIM BUJA MaTepuu. OJIEKTPOMArHUTHHIE BOJIHBI.
CBolicTBa 3J€KTPOMarHUTHBIX BOJIH. Bubparop IT'epua. OTKpbITHIN KoneOaTeNbHbBIN
koHTyp. W3o6perenune pamuo A.C. Ilonossim. Ilonsitie o paguocsszu. Ipunyun
paouoceasu. Ilpumenenue 31eKmpomMazHUmMHbIX 601IH

Pewenue 3a0au c npogpeccuonanvnoii HanPasIeHHOCMbIO

JlabGopaTropHble 3aHATHA:
Jlabopamopuas pavoma Ne9 H3zyuenue pabomul mpancgopmamopa

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07

KonTtpouabnas pa6ora Ne 4 «KoneGanusi u BOJTHBD)

Pasznea 5. OnTuka

Tema 5.1

Conep:kaHue y4eOHOT0 MaTepuaJia:

Toueunwlii ucTouHUK cBeTa. CKoOpocmb pacnpocmpanenus ceéemd. 3aKOHbl

OK 01
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IIpupoaa cBera

ompasicenusa u npenomiaenus ceema. CoilHEuHble U JyHHbIe 3aTMeHMs. [IpuHUIMD
I'oiirenca. Ilonnoe ompascenue. Jlunspl. IlocTpoeHne wu300pakeHHs B JIMH3AX.
@dopmMmysa TOHKOM JMH3bl. YBEIUMYEHUE JMH3bL. [J1a3 Kak omnTUyecKas cHucTeMa.
Onmuueckue npuoopvl. Teneckonbl. Cuna ceema. OceewyénHocmsb. 3aKOHB
0CGeweHHoCmu

Pewienue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO

JlaGopaTopHble 3aHATHUS:
Jlabopamopnas pavoma Nel() Onpedenenue nokazamensn npeiomMaeHUs CMeKia

Tema 5.2

ConepxaHue y4eGHOr0 MaTepuaJa:

BoJinoBbIe
CBOliCTBacBeTa

Wutepdepenmms cBera. KorepeHTHOCTh CBETOBBIX Jydel. MHTepdepeHnrs B TOHKUX
wienkax. Konpma Hetorona. HMcmonb3oBanue mHTEp(EpeHIMH B HayKe M TEXHHKE.
Hudpakmus csera. Judpakuus Ha menu B mapajuienbHBIX Jydax. JudpakiuoHHas
pemerka. [lomsgpusanmsa mnonepeuynslx BonH. llomsApusanus  ceera.  [/[BoiiHOE
ayuenpenomienue. [lonspounsl. Jucnepcus ceera. Bunpl nznydennil. Buasl cnekTpos.
Crnextpsl ucnyckanus. Crnextpsl norjomenus. CnexkrpanbHbiid aHanu3. CrieKTpalibHbIe
KJacchl  3Be3d. YhpTpaduosneroBoe wuznyduenue. Hugppakpacnoe u3snyuenue.
Pentrenosckue nyun. x npupona u corictsa. [11kana 3JIeKTpOMarHuTHBIX U3JyYCHUN

JlabopaTopHble 3aHATHSA:

Jlabopamopuasa paooma Nell Onpedenenue Onunvl c6eM OGO 80JHbBL C HOMOULbIO
ouppaKyuoHHoll pewiemku.

Jlabopamopuasa paooma Nel2 Habnrooenue cniouwinozo u 1uHeiuamozo CneKmpoe

KonTpoJsbHas pabora

Ne 5 «Omrruxa

Tema 5.3

Conep:kaHue y4eOHOT0 MaTepuaJa:

CrnenuanbHasi Teopust
OTHOCHTEJIbHOCTH

Z[BI/I)KCHI/IC CO CKOpPOCTBIO CBCTA. HOCTy.]'IaTBI TCOPHUHU OTHOCUTCIIBHOCTHU U CJICACTBUA
ns3 HI/IX.I/IHBapI/IaHTHOCTI) MOAYJId CKOPOCTH CBETA B BAKYYyME. 9Hepr1/1$[ mokos. CBs3b
MacCChl 1 SDHCPI'un CBO60,Z[HOI>'I YacCTHUIIbI. ONEeMEHTBI peHHTHBHCTCKOﬁ JANHaAMHNKH

OK 02
OK 04
OK 05

Paznen 6. KBanToBasi pusuka

16

Tema 6.1

Conep:kaHue y4eOHOT0 MaTepuasa:

KBanToBas ontuka

KBantoBass runore3a Ilmanka. TermoBoe wu3nydenue. KopmyckynsipHO-BOIHOBOH
nyanu3m. @otonsl. ['unoresa ae bpoiins o BoIHOBBIX cBoiicTBax yacTUll. COOTHOIIEHHE
Heonpenenennocteit ['eiizenOepra. JlaBneHue cBera. XUMHYECKOE JIEWCTBHE CBETA.
Omneitel [1.H. Jle6eneBa u H.U. BaBunoBa. @omoagppexm. Ypasnenue iinwmeiina

OK 01
OK 02
OK 04
OK 05
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ona gomorgppexma. Buewnuii  pomodnekmpuueckuii  Ipghekm. Buympennuii
domorghgpexm. Tunwt homornemenmos. Ilpumenenue pomorpgpexma

Pewenue 3a0au c npogheccuonanvnoii HanPasIeHHOCHIbIO

Tema 6.2

Conep:xanue yueOHOIro MaTepHaJia:

duzuka aToma u
aTOMHOIO siApa

Pa3Butre B3rIs0B Ha CTpOEHHE BellecTBa. MoOJenu CTPOEHUsT aTOMHOIO  sjipa.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax Bojopona. fAnepHas mMonenb aTtoMa. OIBITHI
2. Pesepdopna. Moaenp aroma Bogopozaa rno H. bopy. KBantoBeie mocrymarsl bopa.
Jlazepwi. PainoakTUBHOCTD. 3aKoH pazvoaKTUBHOTO pacnaja.
PannoaktuBHble npeBpaiieHus. CiocoObl HAOMIOACHUS U PETHCTPAllUM 3apsHKEHHBIX
qactui. Dddext BaBunosa — Uepenkosa. CtpoeHue atomHoro sipa. Jledekr maccel,
SHEpPrus CBSI3M M YCTOMYMBOCTb AaTOMHBIX sjep. fnepHble peakuuu. SnepHas
JHEpreTHKa.  ODHEpreTMYecKUi  BbIXOA  sJiepHbIX  peakuuil. MckyccTBeHHas
paanoakTuBHOCTh. JleneHue Tsokenbix saep. LlenHas snepHas peakuwus.YnpasisieMas
nenHas peakuusa. SnepHbeiii peakrtop. TepMmosinepHbI CUHTE3. OHEprus 3BE3..
[lonyyeHnue pagnMoOaKTUBHBIX M30TONOB MHUX INpUMEHeHue. buonoruueckoe neicraue
PaAMOAKTUBHBIX M3JIY4EHUH. DJIE€MEHTApHbIE YaCTUIIbI

OK 07

KonTpoJsbHas padora

Ne 6 «KBanToBast huszuxa»

Pa3nen 7. Ctpoenne BeesieHHO#

Tema 7.1

ConepxaHue y4eGHOro MaTepuaJa:

Crpoenue ConHeuHon
CUCTEMBI

Conneunas cucrema. [linaneTsl, UX BUIUMOE ABMKEHHE. MaJible Tena COTHEeUYHOU
cuctembl. Cucrema 3emisi—Jlyna. Conune. ConHevHast akTUBHOCTh. VIcTOUHMK
sHepruu CoJsiHIA U 3BE3 ]

Tema 7.2

ConepxaHue y4eGHOro MaTepuaJa:

Opomronus Beenennon

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKN. COBPEMEHHBIE NIPEACTABIEHUS O
MPOUCXO0XACHUHU U 3BoJrolnu CosHla U 3BE311. DTansbl xKU3HU 3BE31. Muteunsiii [Tyte —
Hama ["anaktuka. Tunel ranaktuk. Pagroranaktuku u kBazapel. Becenennast.
Pacmmpenune Beenennoit. 3akon Xa66:ma. Teopust bonbiioro B3psiBa. MacmtabHas
cTpykrypa Beenennoi. Meraranaktuka

IIpakTuyeckoe 3ausiTue Nel. M3yyeHue KapThl 3B€31HOT0 Heda

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

IIpomexyTouHas aTrecTanms: SK3aMeH

Bcero:

156
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3. YcaoBus peaJin3anuu NporpaMMsl 00111€00pa3oBaTeIbHOM JUCHHIITHHBI

3.1. TpeOoBaHus K MHHMMAaIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY oOecredeHuo Peaausarius
MpOrpaMMbl  JUCHUIUIMHEL TpeOyeT Hamuuus ydyeOHOro kaOuHera «®Dusukay. DPPEKTUBHOCTH
MPEToAaBaHus Kypca (U3UKU 3aBUCHT OT HAJMYMsI COOTBETCTBYIOIIETO MaTepPHaIbHO-TEXHUYESCKOTO
OCHaIIeHHs. DTO O0BICHIETCS OCOOEHHOCTSIMH Kypca, B TIEPBYIO OYEPeb €r0 MHOTOMPOGHUIHBHOCTHIO U
MPaKTUYECKOW HAMPaBICHHOCTHIO.

O6opynoBanue y4eOHOTO KaOUHETa!

HaTJSITHBIE TOCOOUs (KOMILICKThI YICOHBIX TaOUIl, CTEHIOB, CXEM, IIAKATOB, TIOPTPETOB BHIAOIINXCS
YYeHBIX U Ip.);

JIUTAKTHUECKUE MaTepUabl (3aIaHus ISl KOHTPOJILHBIX pa0OT, /IS Pa3HbIX BUIOB OIICHOYHBIX CPEJICTB,
9K3aMeHa U Jp.);

TEXHWYECKHE CpeAcTBa OOy4deHHs (MEPCOHANBHBIA KOMMBIOTEP C JHUIEH3UOHHBIM IPOTPaMMHBIM
oOecrieueHrneM; MyJIbTHMEMIHBIN MPOSKTOP; NHTEPAKTUBHAS JIOCKA, BBIXO/] B JIOKAIbHYIO CETh);

®I'OC naboparopus mo (uszmke udpoBas 0a3oBas, IESMOHCTPAIMOHHBIE HAOOPHI: MEXaHUYCCKHUE
SIBJICHHSI, MEXaHHUUYCCKHE KOJEOAHUs M BOJHBI, 3BYKOBBIC KOJIEOAHHsS W BOJHBI, MEPEMEHHBIA TOK,
MOCTOSIHHBI TOK, TCOMETPHYECKas ONTHKA, BOJHOBAs OINTHKA, MEYAaTHBIC/IIECKTPOHHBIE Y4YeOHO-
MCETOJUYCCKUC U NICMOHCTPALIMOHHBIC HOCO6I/ISI B C‘)HCKTpOHHOM/HC‘IaTHOM BUJIC

3.2. UndopmanuoHHoe odecrieueHue 00yueHus

OcCHOBHbBIC HCTOYHUKH:

1. Kacobsnos, B. A. ®usuka: 10-ii kiacc: yrinyOnéHHbiil ypoBeHb: yueOHuk / B. A. KacbsiHOB. —

11-e m3n., crep. — Mocksa: [IpocBemenue, 2023. — 480 ¢. — ISBN 978-5-09-103621-3. -
URL.: https://e.lanbook.com/book/334853.

KacesiHoB, B. A. ®usuka: 11-i knacc: yrnyOnénusiii ypoBeHb: yueOnuk / B. A. KacbsiHoB. —
11-e u3n., crep. — Mocksa: [IpocBemenue, 2023. — 493 c. — ISBN 978-5-09-103622-0. —
URL.: https://e.lanbook.com/book/334877.

®dusuka: 10-i knacc: 6a30BbIi U yrIyOnEHHbIN ypoBHHU: yueOHUK: B 2 yacTax. Yacts 1/ JI. D.
I'ennenmrerin, A. A. bymaroBa, . H. Kopuunwes, A. B. Komkuna. — 4-e u3z., crep. —
Mocksa: IIpocsemenue, 2022. — 304 c¢. — ISBN 978-5-09-091732-2. — URL:
https://e.lanbook.com/book/334730

®dusuka: 10-i knacc: 6a30BbIi U yrnyOnEéHHbIN ypoBHU: yueOHHK: B 2 yacTax. Yacts 2 / JI. D.
I'ennenmreiin, A. A. bymaroBa, . H. Kopuunses, A. B. Komkuna. — 4-e u3z., crep. —
Mocksa: IIpocsemenne, 2022. — 239 c¢. — ISBN 978-5-09-091733-9. — URL:
https://e.lanbook.com/book/334733.



4, KOHTpOJIB H OLICHKA pPE3yJIbTATOB OCBOCHUSA 06me06pa3OBaTean0ﬁ AUCHHUIINHBI

KOHTpOJ'H: U OICHKa pacCKpbIBAIOTCA UYCPC3 MAUCHUIINIMHAPHBIC PE3YyJIbTAaThl, YCBOCHHBLIC 3HAHUA U
HpI/IO6peTeHHI)I€ CTYACHTaAaMU YMCHUS, HAIIPABJIICHHLIC Ha q)OpMI/IpOBaHI/Ie O6HII/IX u HpO(beCCI/IOHaJ'IBHBIX

KOMITETCHIIHA.
Koa n Pazpen/Tema THun oueHoYHbIX
HaNMeHOBaHHe MeponpusTuii
(popmupyembIX
KOMIIETEeHLH I
OK 01. Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazpenm 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temn1 3.1., 3.2.,3.3.,3.4,, 3.5.
Paznen 4. Teme1 4.1.,4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
OK 02. Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temsr 2.1.,2.2., 2.3. .
Paznen 3. Temsr 3.1., 3.2., 3.3., - YCTHbIM OIIPOC,
3.4., 35, - (POHTATBHBINOMNPOC;
Paznen 4. Temn1 4.1., 4.2. - OLEHKAa KOHTPOJbHBIX
Paszgen 5. Temnr 5.1., 5.2., 5.3. pabor;
Pas,ueﬂ 6. Tembl 61, 6.2. - Ha6J'IIOI[eHI/Ie 3a X0J0M
Pasznen 7. Temsr 7.1., 7.2. BEITIOHEHHS
OK 03. Pazpgen 1. Temsr 1.1., 1.2, 1.3 11aGOPaTOPHBIX PaboT;
Pazpen 2. Temsr 2.1.,2.2., 2.3.
Paszen 3. Temsr 3.1., 3.2., 3.3., © OHCHia BhHOMHCHIA
34 35 1a00paTOpHEIX PaboT;
Passen 7. Temst 7.1.,7.2. - OlCHKA MPAKTHIACCKIX
OK 04. Pasmen 1. Temsr 1.1., 1.2, 1.3 pabor pemeHus
Pasnmen 2. Temwr 2.1.,2.2., 2.3. Ka4CCTBCHHBIX,
Pasnmen 3. Temnr 3.1., 3.2, 3.3, pacyCTHBIX,
3.4, 35. npohecCuoHaTBHO
Paznen 4. Temp1 4.1., 4.2. OPHUEHTUPOBAHHBIX
Pazgen 5. Temnr 5.1., 5.2., 5.3. 3a;[aq);
Pasnen 6. Temsr 6.1., 6.2. - OIIEHKA TEeCTOBBIX
Pazgen 7. Temnr 7.1., 7.2. 3anaHui;
OK 05. Pazmen 1. Temnr 1.1., 1.2, 1.3 - HabIIOIeHHe 32 XOIOM
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paznmen 3. Temnr 3.1., 3.2, 3.3, BBITOMHEHAA
3.4. 35, WHIMBUTYaTbHBIX
Paznen 4. Teme1 4.1.,4.2. HPOCKTOB 1 OLCHKA
Pazgen 5. Temsr 5.1.,5.2.,5.3. BBIIIOJIHCHHBIX ITPOCKTOB,
Pazgen 6. Temrr 6.1., 6.2. - DJK3aMCH
Paznen 7. Temur 7.1., 7.2.
OK 06. Pazpgen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3., Temr1 3.1.,3.2., 3.3,
3.4.,3.5.
Paznen 4., Temr1 4.1., 4.2,
Paznen 7. Temur 7.1., 7.2.
OK 07. Pazpgen 1. Temsr 1.1., 1.2, 1.3
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Pazpenm 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3,
3.4., 35.

Paznen 4. Temn1 4.1., 4.2.
Pazgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
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