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1. OBHIASA XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBI YYEBHOM JUCIHHUIIINHBI
«DPuznka»

1.1. MecTO TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM NPOrpaMMbl

YueOnass gucnuruinHa «®dusuka»  gBIsSETCS  YacTbio  00mIe00pa3oBaTEIBHOTO  IMKJIA
00pa3oBaTeNbHON MPOrpaMMbl B COOTBETCTBUU C (eepajbHbIM T'OCYAapCTBEHHBIM 00pa3oBaTeIbHBIM
craggaproM mo crneruanbHocTH 54.02.01 [uzaitH (o oTpacisM), YTBEPKICHHBIM MPHKA30M
MunuctepcrBa npocseiienus Poccuiickoit @enepanuu ot 05.05.2022 Ne 308.

1.2. Heau 1 miiaHupyeMble pe3yJabTAaThbl 0CBOCHUS YUeOHOM JUCUMIIIIMHbBI

OCHOBHBIMU LIENSIMU U3Y4YEHUS GUUKU SABISAIOTCA:

dopmMupoBaHHE HHTEpeca M CTpEeMJICHHS OOy4aroIluXcs K HAyYHOMY M3YYCHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

(GopMHUpOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3Y4eHUs] OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKHY;

dopmMupoBaHUEe YMEHUN OOBSCHSITH SBICHUS C MCIIOJIB30BAaHUEM (PH3MUECKUX 3HAHWWA M HAYYIHBIX
JI0Ka3aTeNbCTB;

(dbopMHupoBaHKUE TPEACTABICHUH O ponH (DU3MKH Ui Pa3BUTUSA JPYTUX ECTECTBEHHBIX HAyK,
TE€XHUKU U TEXHOJIOTUH.

JocTtrkenne 0003HAYCHHBIX 1€l o0ecreunBaeTcsl pelieHueM CIEAYIOUIMX 3a/1ad B IIPOLECCe
U3YyUYEHUS Kypca:

npruoOpeTeHne CUCTeMbI 3HaHUH 00 OOmMX (HU3MYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYAsi MEXaHUKY, MOJEKYSPHYI0 (DU3MKY, 3JEKTPOJMHAMMKY, KBAaHTOBYIO (M3HUKY M DIIEMEHTBI
acTpopU3UKH;

dopMHpoBaHHE YMEHHH TNPUMEHATh TEOPETUYECKHUE 3HAHUS sl OOBACHEHMS (U3MUYECKUX
SIBIIGHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIEHUH B MOBCEIHEBHOM KU3HH;

OCBOCHME CIIOCOOOB PELIeHUs Pa3IMYHBIX 3a/1a4 C ABHO 3aJJaHHON (U3MUECKON MOJIeNbIo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSATENIIBHOE CO3/laHhe (U3NYECKOH MOJENH, COOTBETCTBYIOIIEH YCIOBUSAM
3a/1a4y;

NOHMMAaHWE (U3NYECKUX OCHOB U MPUHIUIOB JCHCTBUS TEXHUUYECKUX YCTPOWCTB U
TE€XHOJIOTUYECKHX IIPOLECCOB, UX BIUSHUS HA OKPYKAIOILLYIO CPELY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHMSI W NPOBEACHHUS  (PU3NYECKUX
HKCHEPUMEHTOB, aHAJU3a U MHTEPIpPEeTalul MHPOPMALUH, ONpPEIeNeHUs] JTOCTOBEPHOCTH MOJIYyYEHHOTO
pe3yibTara;

CO3JaHME YCIOBUM [ DPa3BUTUS YMEHUH IPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOMN
JESITebHOCTH.

Oco0oe 3HaueHne AucnuIuinHa uMmeet pu popmuposanuu OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07, a Taxxe TMUYHOCTHBIX pe3yapTaToB JIP 9.

B pamkax nporpamMmbl yueOHON AUCIMIUIMHBI TNITAHUPYIOTCS CIIEAYIOIINE PE3YJIbTaThl €€ OCBOCHUS:

Koan Ilianupyemblie pe3yabTaTbl 0CBOCHUSA AU CHUIIINHbBI
HaMMEeHOBaHUe
Oo0mue JAucuunimHapHbie (MpeaMeTHbIE)

(popmupyembIx

KOMIIeTeHI Uil
OK 01. BeiOupatb B vactu Tpy0BOro BOCIIMTaHUS: - chopmMHpoOBaThH MpEICTABICHUS O POIU U
CTHOCOOBI pelIeHus] | - TOTOBHOCTH K TPYAY, OCO3HAHHUE MecTe (U3UKU B ACTPOHOMHH B
3a/1a4 [ICHHOCTU MacCTEPCTBa, TPYI0I00He; COBPEMEHHOM Hay4yHOM KapTUHE MHpPA, O




npodeccnoHaTbHON
JeSITeIbHOCTH
MNPUMCHHUTECIIBHO

K pa3JIn4HbIM
KOHTEKCTaM

- TOTOBHOCTB K aKTHMBHOM JI€SITETbHOCTH
TEXHOJOTUYECKON U COIMaTbLHON
HaNpPaBJIEHHOCTH, CIIOCOOHOCTh
MHHULIMUPOBATH, TNIAHKPOBATH U
CaMOCTOSITEIILHO BBIMIOJHSATH TAKYIO
JeSITeTIbHOCTD;

- HHTEPEC K Pa3IMIHBIM chepam
npodecCHOHATbHON AesITeTbHOCTH.
OgnazeHne yHUBepCaIbHBIMU
y4eOHBIMH TIO3HABATEIIEHBIMU
IECUCTBUSIMH:

a) 6a30BBIC TOTUYECKHE JCHCTBUS:

- CaMOCTOSITENIbHO (POPMYIIUPOBATH U
aKTyaJIM3UpOBaTh MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YyCTaHABIIMBATh CYLICCTBEHHBIN
NpPU3HAK WK OCHOBAHUS JUIS
CpaBHEHHS, KIACCUPHUKALINU U
000011eHHS;

- OTIPENIeNIATh LI JeSITeIbHOCTH,
3a1aBaTh NapaMeTpbl U KPUTEPHU UX
JOCTHOKEHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
NPOTUBOPEYHS B PACCMATPHBAEMBIX
SIBJICHUSX

- BHOCUTbH KOPPEKTHUBBI B ICATCILHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEeJISIM, OLICHUBATh PUCKH MOCIIEICTBHUMA
NeSITeTbHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE
NPY peICHUH KXU3HEHHBIX MPOOJIEM;
0) 0a30BBIC UCCIICTOBATEIIBLCKHE
JIEUCTBUS:

- BJIaJICTh HABbIKAMHU Y4E€OHO-
UCCJIE0BATEIBCKOM U IPOEKTHOM
JeSITeTIbHOCTH, HABBIKAMH Pa3peIICHUS
npo0seM; BBISIBISTH IPHYHUHHO-
CJICJICTBEHHBIE CBSI3U U
aKTyaJM3UPOBaTh 3a/1a4y, BBIIBUTaTh
THIIOTE3Y €€ PEUICHUs, HAaXOIUTh
apryMEHTBHI [T JOKa3aTeIbCTBA CBOMX
YTBEPIKJICHUH, 3a/1aBaTh MapaMeTPbl U
KPUTEPHHU PEIICHUS;

- aHAJTM3UPOBATH MOJYUCHHBIC B XOJI€
pelLIeHHS 3a]]a4u Pe3yJIbTaThI,
KPUTUYECKH OLICHUBATH UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- YMETh MEPEHOCHUTH 3HAHUS B
MO3HABATENILHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEEATCTLHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
pas3HBIX IPEIMETHBIX 00acTeil;

- BBIJIBUTAaTh HOBBIE HJIEH, IPEJIaraTh

cucTemMooOpasyromiel poin GU3NKU B
Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKHU U
COBPEMEHHBIX TEXHOJIOTHI, O BKJIa/IC
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKHU; IOHUMaHUE
(hM3UYECKON CYITHOCTH HAOII0aeMBbIX
SBJICHUH MUKPOMHPA, MAaKpOMHpPA U
MeTaMupa; MTOHUMaHUE POJIH ACTPOHOMHHU
B IIPAKTUYECKOM JeSITETbHOCTH YEIOBEKa U
JalbHEeHIIeM HayYHO-TeXHUYECKOM
pa3BUTHH, pOJIU GU3UKH B (HOPMHUPOBAHUN
Kpyrozopa 1 (pyHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJISl PEILICHHS
NPaKTUYECKUX 3a]1a4;

- chopmMupoBaTh yMEHHUS pelIaTh
pacueTHbIC 3a7a4uy C SIBHO 3aJaHHOU
(bU3NUECKO MOJEIBIO, HCIIOB3YS
¢du3nuecKkue 3aKOHBI U IPUHLUIIB; HA
OCHOBE aHAJIN3a YCJIOBHSI 3a/1a4i BBIOMPATh
(bU3NUECKYI0 MOJIEINb, BBIACIATD
¢du3nueckue BeTUInuHbI U HOPMYIIHI,
HEOOXO0IUMBIE JUIs €€ pelleHHUs,
MPOBOJUTH PACUYEThI U OLICHUBATH
PeabHOCTh MOJYYCHHOTO 3HAYCHUS
(U3NYECKOI BEIIMYHMHBL, PEeLIaTh
Ka4yeCTBEHHBIC 3a]1a4H, BRICTPAUBAsI
JIOTHYECKH HENMPOTUBOPEUMBYIO LIETIOUYKY
paccyKIeHUH ¢ OMopoii Ha U3yYEeHHbBIE
3aKOHBI, 3AKOHOMEPHOCTHU U (pruzndeckue
SIBTICHUS,

- BJIaJIETh OCHOBOIIOJIATAIOIINMHU
(GU3NUECKUMU TOHATUSIMH U BEIMYUHAMH,
XapaKTePU3YIOLUMMU HU3NICCKUE
npoIecchl (CBSI3aHHBIMUA C MEXaHUYECKUM
JIBIDKEHUEM, B3aUMOJICHCTBUEM TEll,
MEXaHUYECKUMH KOJICOaHUSIMU U BOJTHAMU;
ATOMHO-MOJIEKYJISIPHBIM CTPOSCHHEM
BEIIECTBA, TETUIOBBIMH MPOIIECCAMH;
AIIEKTPUYECKUM U MarHUTHBIM TTOJISIMH,
AIIEKTPUYECKUM TOKOM,
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH U
BOJIHAMH; OTITUYECKUMHU SIBJICHUSIMU;
KBaHTOBBIMH SIBJICHUSIMHU, CTPOCHUEM
aToMa M aTOMHOTO SI/Ipa,
PalMOaKTUBHOCTBIO); BIaICHHE
OCHOBOIIOJIATAOIIUMHU ACTPOHOMHUYECKUMH
TOHSITHSIMU, TIO3BOJISTIOLIMMU
XapaKTepU30BaTh MPOLECCHI,
NPOMCXOJIAIINE HA 3BE3]1aX, B 3BE3/IHBIX
cUCTeMax, B MEeXKTaJIaKTUIeCKOH cpene;
JIBI)KEHHE HEOCCHBIX TEII, SBOJIIOLIUIO
3Be31 ¥ BeenenHoix;

- BJIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSIMHU (3aKOH BCEMHPHOTO TATOTECHUS,




OpUTHMHAIBHBIC OAXOIbI U PEIICHNUS,
- CIIOCOOHOCTD UX HCIIOIb30BaHUA B
II03HABATEIbHOU U COLMAJILHOM
MpaKTUKE

I, II u III 3axousr HeroTOHA, 3aKO0OH
COXpaHCHUA MEXaHUYECKOU OHCPIruy,
3aKOH COXpaHCHUS UMITYJIbCA, TPUHIIUII
CYIEPIIO3ULINY CUJI, IPUHIIAI
PaBHOIIPABHOCTH MHEPUHAJIBHBIX CUCTEM
0TCYETa; MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUIO CTPOEHUS BEILECTBA, a30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOINHAMUKY;
3aKOH COXPAHEHUS JIEKTPHUECKOTO
3apsna, 3akoH Kynona, 3akon Oma aiis
ydacTka Lenu, 3aKkoH OMa s oJIHOU
3JIEKTPUUECKOH 1enu, 3aKoH J[Koys -
JleHua, 3aKOH 31€KTPOMAarHUTHOM
MHAYKIWH, 3aKOH COXPaHEHHS SHEPIUH,
3aKOH MPSIMOJIMHEWHOTO PacIpOCTpaHEHUs
CBETA, 3aKOH OTPaXEHHsI CBETa, 3aKOH
MIPEIOMJICHUS CBETA; 3aKOH COXPaHEHUS
SHEPIrHH, 3aKOH COXPAHEHUS UMITYJIbCa,
3aKOH COXPAHEHUS JIEKTPHUUECKOTO
3apsja, 3aKOH COXPAHEHUSI MaCCOBOTO
qucia, NocTynarsl bopa, 3akoH
paJIMOaKTUBHOTO pacraia); yBEpeHHOE
MCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTE! TPU aHAIIN3e
(bu3nUecKux sSBICHUN U IPOLIECCOB

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeACTBa IIOMCKA,
aHanm3a u
WHTEpIpETALUH
nH(bOpMaIUH, 1
WHPOPMAaITMOHHBIE
TEXHOJIOTHH JJIs
BBITTOJIHEHUS 33734
npodeccuoHaIbHON
JeSITETbHOCTH

B o6sacT ieHHOCTH HAyYHOTO
MO3HAHMSL:

- ¢()OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U
00IIECTBEHHO! MPAKTUKH, OCHOBAHHOTO
Ha UaJore KyJlbTyp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJIUKYJIETYPHOM MHUPE;

- COBEpULIEHCTBOBAHUE SI3bIKOBOU U
YUTATEIbCKOM KyJIbTYpPbI KaK CPEICTBA
B3aMMOJEHCTBHS MEXKY JIFOJIbMU U
MO3HAHUSI MUPA;

- OCO3HAHME LIEHHOCTU HAY4YHOUI
JeSITEIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH TIPOCKTHYIO U
HCCIIEIOBATENbCKYIO IeATEIbHOCTh
WHIMBHUIYaJILHO U B TPYTITIE.
OBnazneHne yHUBEpCAIbHBIMU
y49eOHBIMU TIO3HABATEILHBIMU
JEHCTBUAMM:

B) paboTa ¢ uH(popmMalMe:

- BJIQJICTh HAaBbIKAMU MOJIYYEHHS
MH(pOpPMAIUN U3 UCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYLIECTBIIATh
MOWCK, aHAJIN3, CUCTEMAaTHU3ALUI0 1
UHTEPIIpEeTanIo HHOpMaIu
Pa3INYHBIX BUJIOB U GOPM
IIPEJICTABJICHUS;

- YMETb YYHUTBIBATh TPAHULBI IPUMEHEHUS
U3y4YEeHHBIX GU3UYECKUX MOJETIEH:
MaTepHualbHasl TOUKa, NHEpLUHUAIbHAS
cucTeMa OTCUETa, MJIealIbHBIN ra3; MOJEIN
CTPOEHUS Ira3oB, KHUIKOCTEH U TBEPABIX
T€J1, TOUCYHbIN JIEKTPUUECKUH 3apsil,
sJIepHasi MO/IeJIb ATOMa, HyKJIOHHAs
MO/JI€JIb aTOMHOTO $JIpa P PEeIIeHUH
busnyeckux 3amay;

- chopmupoBaTh COOCTBEHHYIO MTO3UIIUIO
10 OTHOILECHHUIO K (PU3NIECKON
uHpopManuy, MoTydyaeMon U3 pa3HbIX
UCTOYHUKOB, YMEHUS UCIOJIb30BATh

1 poBbIe TEXHOJIOTUH IS TIOUCKA,
CTPYKTYpUPOBaHUs, UHTEPIPETALUH U
NpeCTaBICHUs Y1eOHOH 1 HAyYHO-
HOMYJISIPHON HHPOPMAIINH; Pa3BUTh
YMEHUS! KPUTHUECKOTO aHAIN3a
noJy4aeMoi HHpOpMaIH




- CO3/1aBaTh TEKCTHI B Pa3IMIHBIX
dbopmaTax ¢ yueToM HazHAYCHUS
UH(OpMALIUK U LIEJIEBOH ayIUTOPHUH,
BbIOMpasi ONTUMAIIbHYIO POpMY
IPE/CTABICHUS U BU3YyalH3aluH;

- OLICHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTH HH(OpMAIHH, e
COOTBETCTBHE MIPABOBBIM H MOPAJIbHO-
THYECKUM HOpMaM;

- UCTIOJIb30BaTh CPEJCTBA
WH(POPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELICHUN KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX U
OpraHM3alOHHBIX 3a7a4 C
colburoieHreM TpeOoBaHUM
SPrOHOMUKH, TEXHUKU 0€30MacCHOCTH,
THTHEHBI, PeCypcOCOepeKeHHs,
NPaBOBBIX U 3TUYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 0€3011aCHOCTH;

- BJIaJIeTh HAaBBIKAMU PACIIO3HABAHHS U
3alUThl UH(pOpPMALIUHY,
UH(QOPMaLMOHHON 06€30I1aCHOCTH
JUYHOCTH

OK 03.
IlnanupoBats
pean30BbIBATh
CcOOCTBEHHOE
npodeccuoHanbHOe
Y JINYHOCTHOE
pasBuTHE,
MpeaIPUHIMATEIHCK
VIO JIESITeJIbHOCTD B
npodecCHOHANTEHON
chepe,
WCTIOJIB30BaTh
3HAHUSI 1O
(mHAHCOBOI
TPaMOTHOCTH B
Pa3INIHBIX
AKHU3HEHHBIX
CUTYaIUsIX

B obnacT 1yxOBHO-HPaBCTBEHHOTO
BOCHMTAHUA:

- ¢()OpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOI0 IOBEICHUS;

- CIOCOOHOCTH OIICHUBATH CUTYAIHIO U
IPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh HA MOPAJIHHO-
HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIaJa B
MOCTPOCHUE YCTOWYUBOTO OYIYIIIEro;
- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
poautensM v (WIK) IPYTUM djieHaM
CEMbH, CO3JJaHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHSI LIEHHOCTEN
CEMEHHOM )KM3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccunm.
OBnazneHne yHUBEpCAIbHBIMU
PETYIATUBHBIMH JIEHCTBUSAMHU:

a) CaMOOPTaHU3AIINS:

- CaMOCTOSITEIIEHO OCYIIECTBIIATh
MO3HABATEILHYIO JIEATEIHHOCTD,
BBISIBJISITH TPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]a4l B
00pa30BaTeNbHOM JeATEIHOCTU U
YKU3HEHHBIX CUTYalHsIX;

- CaMOCTOSITEJILHO COCTABIIATH IUIaH
pelIeHust IpoOIEMBI C YIETOM
MUMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEHN U MIPENITOUTEHUI;

- IaBaTh OLIEHKY HOBBIM CHUTYalLlUsIM;

- BJIaJICTh OCHOBHBIMU METOaMH HAy4IHOTO
MO3HAHUS, UCTIOIB3yEeMBIMU B (pH3HKeE:
MPOBOJUTH NPSMbIE U KOCBEHHBIE
u3MepeHus PU3NYECKUX BETUYNH,
BBIOMpAst ONTHUMAJIBHBIN CIOCO0
U3MEPEHUS U UCTIOJNb3YsI U3BECTHBIE
METO/IbI OIIEHKH TTOTPELIHOCTEH
U3MEPEHU, IPOBOJUTH UCCIIEJOBAHNE
3aBUCHMOCTEH (H3MIECKUX BEITHYMH C
UCIIOJIb30BaHHUEM IIPSIMBIX U3MEPEHHH,
OOBSACHATH TIOJTy4CHHBIE PE3YIIBTATHI,
UCTIONB3YS (PU3HUECKUE TEOPHH, 3aKOHBI U
TIOHSITHSI, U JIENIaTh BHIBOJIBL; COONIOIATh
npaBuiIa 6€30MacHOTO TPyAa Npu
NPOBEICHUH UCCIICOBAaHUN B paMKaxX
y4eOHOro SKCIeprMeHTa 1 y4eOHO-
HCCIIEI0BATEIbCKOM IEATETLHOCTH C
UCTIONIb30BaHUEM ITU(PPOBBIX
U3MEPHUTENHHBIX YCTPOHCTB U
1a60paTOpPHOTO 0OOPYIOBAHHUS;
c(hOpMHUPOBAHHOCTH MPEICTABICHUNA O
METOAAX MOJyYSHUsT HAYIHBIX
ACTPOHOMHMYECKHX 3HAHUH;

- oBiazeTh (chopMHUpOBaThH
NPEJCTABJICHHUS ) TPABUIAMU 3aIIHCH
¢uznyeckux Gopmyin penbehHO-TOUEUHON
cucremsl obo3Hadenuit JI. bpaitns (ms
CJICTIBIX W CJIA0OBHISATIINX 00YJaIOIITIXCS)




- CITOcOOCTBOBATH (HOPMUPOBAHUIO U
MIPOSIBJICHUIO IIUPOKON dPYIULIUU B
pa3HbIX 001ACTAX 3HAHUM, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

- UCTIOJIb30BATh MPHEMBI pePIEKCUH ISt
OLIEHKU CHUTYaIliH, BEIOOpa BEPHOTO
peuieHus;

- YMETb OLICHUBATh PUCKU U
CBOEBPEMEHHO ITPUHUMATh PELIEHUS 110
UX CHU)KCHHUIO;

B) SMOIIMOHAJILHBIA UHTEJUIEKT,
Hpenoararoumi copMIUpPOBaHHOCTb:
- BHYTPEHHEN MOTUBALUH,
BKJIIOUYAIOLIEH CTPEMIICHUE K
JOCTHKEHHIO LIETU U yCIIEXY,
ONTHMU3M, UHUIIMATUBHOCTb, YMEHHE
JeHCTBOBATh, UCXO/IS U3 CBOMX
BO3MO>KHOCTEH;

- SMIIATHH, BKIIIOYAIOLIEH CITIOCOOHOCTh
MOHUMATh AMOIMOHAILHOE COCTOSIHHUE
JIPYTUX, YIUTHIBATh €TO MPH
OCYILECTBJICHUN KOMMYHHKALIUH,
CIOCOOHOCTH K COUYBCTBUIO U
COIEPEKHUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKIHOYAIOIINX
CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C IpYTUMHU JIIOABMH, 3200TUTHCH,
NPOSIBIATH MHTEPEC U pa3peliaTh
KOH(JTHKTHI

OK 04. DddexTrBHO
B3aMMOJICHCTBOBAThH
1 paboTaTh B
KOJIJICKTHBE U
KOMaH 1€

- TOTOBHOCTbH M CIIOCOOHOCTE K
00pa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOSATENHLHOCTH U
CaMOOTPE/IEICHHIO;

- OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIeIOBATENBCKON, TPOEKTHOU H
COLIMAJILHON AEITEIbHOCTH.

OBnajieHne yHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH ICUCTBUSIMHU:

0) cOBMECTHAS ICITEILHOCTD:

- MOHMMATh W UCIIOJIb30BaTh
MPENMYIIECTBA KOMAHAHOW H
WH/IMBHUTyaITbHOU PabOTHI;

- IPUHUMATh €U COBMECTHOU
JIeATeTLHOCTH, OPTaHU30BBIBATH U
KOOPJMHUPOBATH ACUCTBUS TIO €€
JIOCTHIKEHHIO: COCTABIIATE IIaH
JIEHCTBHIA, pactpeIesiTh PO C YIETOM
MHEHHH Y9aCTHUKOB 00CYXKIaTh
pe3yabTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH M BBITIOIHATH paboTy
B YCJIOBHSIX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

- OBJIQJIETh YMEHHUAMH paboTaTh B TPyIIIE C
BBITOJIHEHUEM PA3TIMUHBIX COLUAIBHBIX
poJIei, IIaHUPOBaTh paboTy IPYIIIBL,
palroHaIbHO paclpeeNiATh e TeIbHOCTD
B HECTAHAAPTHBIX CUTYaIUsX, aleKBaTHO
OLICHMBATh BKJIA] KaXKI0TO U3 yYaCTHUKOB
IPYIIIBLI B peIIeHHEe paccMaTpUBaeMoil
MPOOIEMBI




- OCYIIECTBIISAT IO3UTHBHOE
CTpaTernyeckoe MnoBeeHNE B
Pa3IMYHBIX CUTYAIHSIX, TPOSIBIISTH
TBOPYECTBO U BOOOpaxkeHHe, ObITh
WHUIMATUBHBIM.

OBnajeHne yHUBEpCAIbHBIMU
PETYISATUBHBIMH JCHCTBUSMHU:

T') npuHATHE ce0s U JPYTUX JI0ei:

- IPUHUMATh MOTHUBBI U aPTyMEHTHI
JIPYTHUX JIOEH NpH aHATN3E
Pe3yIbTATOB AESATEIHLHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO
JIPYTHUX JIIOJIeH Ha OINOKH; pa3BUBATh
CIIOCOOHOCTH MOHUMATh MUP C MTO3UIHH
JPyroro 4ejaoBeka

OK 05. B o0nactu 5cTeTHYECKOro BOCIIUTAHUS: | - YMETh Paclo3HaBaTh (pu3nyeckue
OcyuiecTBiATh - 3CTETUYECKOE OTHOLIEHHE K MUY, ABJICHUS (TIPOLIECCHI) U OOBSICHATH UX HA
YCTHYIO 1 BKJIFOYasi 3CTETHKY Hay4HOTO OCHOBE U3yUYEHHBIX 3aKOHOB: pAaBHOMEPHOE
HNCPMCHHYO TBOPYECTBA, IPUCYIIETO (PU3NIECKOM Y PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
KOMMYHMKAIIMIO Ha HAYKe; IBH)KEHHE, CBOOOHOE NaJeHUE TEI,
TOCYMApPCTBCHHOM | - cr1oc0OHOCTH BOCHPUHIMATh JBIKEHHE 110 OKPY)KHOCTH, MHEPLIHS,
saspIKke Poccntickon pasJIMyYHbIE BUJIBI HCKYCCTBA, TPAAULIMK | B3aUMOJIEHCTBHE TeN, KOJeOaTeabHOe
Dexepary ¥ TBOPYECTBO CBOETO U JIPYTHX JIBMKEHUE, PE30HAHC, BOJTHOBOE
cyderom HapOJI0B, OLLYIIATh 3MOLMOHAILHOE nBrxeHne; mudysus, OpoyHOBCKOE
ocobenHocTelt BO3JIEICTBUE UCKYCCTBA; JIBKEHUE, CTPOCHUE KUAKOCTEHN U
COIMAIBHOTO U
KyJTbTYDHOTO - yOEXXIEHHOCTb B 3HAYUMOCTH IS TBEPAbIX TN, U3MEHEHUE 00beMa TeJl IPU
KOHTEKCTa JMYHOCTH U OOILECTBA OTEYECTBEHHOTO | HarpeBaHUM (OXJIAXKICHHH), TEIIOBOE
U MUPOBOTO UCKYCCTBA, STHUYECKUX paBHOBecHeE, UCIIApEHHE, KOHACHCalus,
KYJIbTYPHBIX TPaJIULHUI U HAPOAHOTO IUTaBJIEHUE, KPUCTAIIIU3ALUs, KUTIEHHE,
TBOPYECTBA; BJIQXKHOCTb BO3/1yXa, CBSI3b CPEIHEH
- TOTOBHOCTb K CAMOBBIPAXXEHHIO B KMHETUYECKON SHEPTUH TEIJIOBOTO
pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE | JIBIDKEHHS MOJEKYJ C aOCOTIOTHOM
MPOSIBJISITH KAYECTBA TBOPUECKOM TeMIIepaTypoil, MOBBIIIIEHUE JAABJICHUS raza
JUYHOCTH. IIPU €r0 HarpeBaHUU B 3aKPHITOM COCY/IE,
OBnajieHne yHUBEpCAIbHBIMU CBsI3b MEXK/y MapaMeTpaMH COCTOSTHUS
KOMMYHUKATUBHBIMH JIEHCTBUSIMMU: rasa B M30IpoLeccax; MEKTpU3aLus Tell,
a) oOuieHue: B3aMMOJEICTBHE 3apsAA0B, HAarpeBaHue
- OCYLIECTBJISATh KOMMYHUKALIUU BO MIPOBO/IHMKA C TOKOM, B3aUMOJIEUCTBUE
BCeX cepax KU3HY; MarHuTOB, 3JIEKTPOMArHuTHasE MHYKIIHS,
- pacrio3HaBaTh HeBepOaIbHbIE CPEACTBA | JAEHCTBHE MAarHUTHOTO IOJISI HA IPOBOIHUK
oOmIeHHsI, TOHUMATh 3HAYCHHE C TOKOM M JIBIDKYIIHMICS 3apsi,
COIMAIbHBIX 3HAKOB, PACIIO3HABATH AJIEKTPOMATHUTHBIE KOJICOAHUS 1 BOJHBI,
MPEMOCHUTKN KOH(DIMKTHBIX CUTYaIlMid | MIPSIMOJIMHEIHOE pacIIpOCTpaHEHUE CBETA,
Y CMSTYaTh KOH(DIUKTHI, OTpa’keHHue, IPeJIOMIICHHE,
- pPa3BepHYTO M JIOTUYHO M3JaraTh CBOIO | MHTephepeHus, qudpakuus u
TOYKY 3PEHHMSI C UCTIOIb30BAHUEM MOJISIpU3alisl CBETA, IUCIEPCUs CBETA;
SI3BIKOBBIX CPEJICTB dhoToanekrpudeckuii 3p(HeKT, CBETOBOE
JIaBJIEHNE, BOSHUKHOBEHUE JIMHENYATOT O
CIIEKTpa aTomMa BOJOPO/Ia, ECTECTBEHHAS U
HCKYCCTBEHHAs palUOaKTUBHOCTh
OK 07. B oGmacTtu sxomorugeckoro - ¢(OpMHUPOBATH YMEHHUS IPUMEHSTh
ConeticTBOBaTH BOCITUTAHUA: MOJTy4YEeHHBIC 3HAHUS JJI51 O0BSICHEHUS
COXpaHCHUIO - ¢()OpMHPOBAHHOCTH SKOJIOTUIECKOM YCIIOBUH MPOTEeKaHUS (HPU3MIECKUX
OKpY’KaloIeH KYyJIbTYPbl, HOHUMAHUE BIUSAHUSA SIBJIEHUW B IPUPOJE U JJIs] TPUHATHS
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CpeIbl,
pecypcocbepexern
10, IPUMCHSTh
3HaHUA 00
W3MEHEHUHN
KJIUMAaTa, MPUHIUTIBI
OepeKITUBOTO
MIPOM3BOJICTBA,

3 pexTHBHO
JICHCTBOBATH B
Ype3BhIYANHBIX
CUTYAIHSIX

COLIMAJIbHO-?PKOHOMUYECKHX IIPOLIECCOB
Ha COCTOSIHHE MPUPOJIHOMN U
COLIMAJIbHOM CPE/bl, OCO3HAHUE
17100aJIbHOTO XapaKTepa SKOJIOTHUeCKUX
npobiem;

- IJIAHUPOBAHKE U OCYLLECTBICHUE
JIEVCTBUN B OKPY’KaIOIIEN Cpelie Ha
OCHOBE 3HaHHUS 1eJIel YCTOWYHNBOTO
Pa3BUTHS YEJIOBEUECTBA; aKTUBHOE
HETIPUATHE AEHUCTBUM, TPUHOCIIIUX
BpEJl OKPYKAIOIIEH cpere;

- YMEHHUE IIPOTHO3UPOBATH
HC6HaFOHpI/I${THBIC 9KOJIOTN4YC€CKHUEC
MOCICACTBHA NPEANTPUHUMACMBIX
JENCTBUM, IPEIOTBPALIATh UX;

- paCclIMpCHUEC ONbITa ACATCIbHOCTH
9KOJIOTMYECKOM HAIIPAaBIEHHOCTH Ha
OCHOBE 3HaHUI1 10 (hU3MKe

MPAKTUYECKUX PEMIEHUNA B TOBCEHEBHOMN
JKU3HU 17151 oOecrnieueHus: 0e30MacHOCTH
npu oOpalieHnu ¢ OBITOBBIMU MTpHOOpaMu
U TEXHUYECKUMU yCTPOMCTBAMU,
COXpPaHEHUs 3J0POBbs U COOIIOIEHUS
HOPM 3KOJIOTHYECKOTO MTOBEAECHUS B
OKpYKarolllel cpele; MIOHUMaHHUe
HEOOXOIMMOCTH MTPUMEHEHHUS TOCTHKESHUI
(U3UKU ¥ TEXHOJIOTHI /7Sl pallMOHATILHOTO
MPUPOIONOIB30BAHUS

B paMKax MMporpamMmabl yqe6H0171 JUCHUIITIMHBI INIAHUPYECTCS JOCTHKCHUEC TMYHOCTHBIX PE3YJIbTATOB.

Koa aM4HoOCTHBIX

JINYHOCTHBIE pe3yJabTaThl

pe3yJbTaTOB
CosHaroluii IEHHOCTh KU3HU, 3710pOBbs U Oe3onacHocTu. Cobmoaarommii u
IpONaraH Pyl 310poBbIil 00pa3 )KU3HU (310pOBOE MTUTAHUE, COOITIOIEHHE
THTHEHBI, PeXKHUM 3aHATHI M OT/bIXa, GU3NYECcKast aKTHBHOCTH), IEMOHCTPUPYFOLTHIA
P9 cTpeMIIeHHEe K (U3HYeCKOMY COBEPIICHCTBOBAHMUIO. [IPOSIBISIFONIMIA CO3HATENBHOE U

000CHOBAaHHOE HETIPHUATHE BPEIHBIX MPUBBIYEK U OMACHBIX HAKIOHHOCTEH (KypeHHe,
ynoTpeOIeHNe anKorosi, HAPKOTHKOB, ICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX UTP, JTIOOBIX
(bopM 3aBHCHUMOCTEH), IECTPYKTUBHOTO TIOBEJICHUS B OOIIIECTBE, B TOM YHCIIE B

1n¢poBoi cpese

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOW JUCIUILIUHBI

2.1. O0beM yueOHOI JMCUMIJIMHBI M BUABI YU4eOHOI padoThl

Bun yuedHoili pa6oThI O0bem B yacax
O0Bem 00pa3oBaTeNbHOM MPOrpaMMbl y4eOHOM AUCIUIIITHHEL 108
BT. 4..
TeopeTnieckoe 00yUeHne, KOHTPOJIBHbIE PaOdOTHI 88
71a00PaTOPHBIC 3aHATHUS 16
HPOMEKYTOYHAS aTTECTAIHS:
1 cemecTp — KOHTpOJIEHAS paboTa 2
2 ceMecTp — 3a4eT 2
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2.2. TemaTH4yecKuii IUVIaH U coJepKaHUE Y4eOHOI UCHUIITIHHBI

Konanl
KOMIeTeHIH i
U JTUYHOCTHBIX
HaumeHnoBanue OobemM, ak. 4. pe3yJIbTatos,
Conep:xanue yueOHOro Mmatepuaja i GopMbl OPraHU3aALNHU AeSITeIbHOCTH 00yUA0IIUXCS (hopmupoBanuio
pa3nesnoB U TeM KOTOPBIX
crnoco0cTByeT
3J1eMeHT
MPOrpaMMsbl
1 2 3 4
Beenenue. ®usukau | Cogepxxanne yueOHOro MaTepHuasia
METOABI HAYYHOI'O ®dusuka — pyHIaMeHTanbHas HayKka o pupojie. EcTrecTBeHHO-HayUHBIH METO/] IIO3HAHUS, €T0
MO3HAHUS BO3MOXXHOCTH ¥ TPAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT M TEOPHS B IIPOLIECCE O3HAHUS MPUPOBI. OK 03. OK 05
MogenupoBanue GuU3nIecKuX SIBJICHUHN U MPOILIECCOB. POk SKCTIEprMEHTa U TEOPHH B TIpoLiecce 2 H,P 9 '
MMO3HaHUsA IIPUPOIBI. dusnyeckas BeanunHa. Pu3nyecKkye 3aKOHEBI. FpaHI/IHBI MMPUMEHUMOCTHU
(m3nyeckux 3akoHOB u Teopuil. [IpuHIMT cooTBeTcTBUs. [loHATHE O PU3MUIECKOI KapTHHE MEpa.
[Torpemnoctu u3MepeHuil GU3NIECKUX BENUIMH
Pa3nea 1. Mexanunka 12
Tema 1.1. OcHOBBI Copaepxxanne yueOHOro MaTepHuaJia
KHHEMAaTUKU MexaHnueckoe IBH)KEHHE U ero BUbl. MartepuanbHas Touka. CKaJIsipHble U BEKTOPHBIE (PU3NUECKUE
BeMYMHBL. OTHOCHTENFHOCTh MEXaHUUECKOT0 ABKeHus. Cuctema orcueta. [IpuHuun
otHocutenbHOCTH ["annnes. Tpaekropus. Ilyte. Ilepememienrne. PaBHOMEpHOE MPSIMOJIMHENHOE 4
nBkeHne. CKopocTb. YpaBHEHUE IBH)KEHUS.. MTHOBEHHAS U CPEIIHSSI CKOPOCTH. Y CKOPEHHE. OK 01. OK 02
[IpsmonuHerHOe ABMKEHUE C TIOCTOSHHBIM YCKOPEHUEM. J[BHKEHHUE C TIOCTOSIHHBIM YCKOPEHHEM OK 03’ OK 0 4’
CBOOOJIHOTO MajieHus. PaBHOMEpHOE IBIKEHUE TOUKH 110 OKPY)KHOCTH, YTIIOBasi CKOPOCTb. OK 0 5’ OK 07’
LentpoctpemurensHoe yckopeHrne. KnnemaTrnka abCcoIOTHO TBEPIOTO Tea H’P 9 '
Tema 1.2. OcHOBBEI Copaepxanne yueOHOr0 MaTepHuasia
JUHAMUKHA OcHoBHas 3anaya nuHaMuku. Cuna. Macca. 3akonsl Mexanuku Hetorona. Cuiel B ipupone. Cuna
TAXKECTU U CHUJIa BCEMUPHOI'O TATOTCHUS. 3akoH BCEMHUPHOTO TATOTCHUS. HepBas[ KOCMHYECKasa 4

CKOpocTh. JIBmxeHue mianeT 1 Manbix Tea ConneuHoi cucrteMbl. Bec. HeBecomocTs. Cuiibl
ynpyroctu. CUsibl TpeHus
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Tema 1.3. 3aKoHBI
COXpPaHEHHs B
MEXAaHUKE

Copaeprxanue yuedOHOro MaTepuajia

Nmnynbe Tena. UMmynbse cuitbl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTHBHOE IBMKEHUE.
Mexanndeckas paboTa u MoiHOCTh. Kunetndeckas sueprus. [loTeHnuanbpaas sHeprusi. 3aKOH
COXPaHCHUSI MEXaHUYECKO# dHepruu. PaboTa CHITbI TSHKECTH M crilbl yripyrocTtH. [IpuMmenenue
3aKOHOB COXpaHeHus. VIcroyb30BaHNe 3aKOHOB MEXaHUKH [Tl OOBSICHEHHS JIBHXKCHUST HEOSCHBIX TEI
Y JJIs1 Pa3BUTHS KOCMUYECKUX MCCIICIOBAHMIA, TPAHUIIEI MPUMEHUMOCTH KJIACCHUYSCKON MEXaHUKH

Paznes 2. MoJiekyasipHas (pu3nKa M TEPMOIMHAMHUKA

16

Tema 2.1. OcHOBEI
MOJIEKYIIAPHO-
KHUHETHYECKOMN
TEOpUHU

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIE TOJIOKEHHUS MOHCKyHHpHO-KI/IHCTI/I‘ICCKOﬁ TCOPUH. Pa3Mep1>1 1 Macca MOJICKYJ U aTOMOB.
Bpoynosckoe apmxenune. CTpoeHne razo000pa3HbIX, JKUAKHX U TBEpAbIX Tel. MaeanbHbli ras.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TeopHuH ra3oB. TemnepaTypa u
ee m3MepeHue. AOCOITIOTHBIN HyJIb TeMIepaTypsl. TepMoauHaMrdecKkas mKajia TeMIIEPaTyphl.
Temnepatypa 3Be34. CKOPOCTH ABUKEHHSI MOJIEKYJI U UX U3MEPECHUE. Y PABHEHUE COCTOSHUS
uaeansbHOro rasza. Msomnporeccs U ux rpapuku. ['a30Bbie 3aKOHBI

B ToM unciie 1a00paTOPHBIX 3aHATHH

JlabopaTopHas pabota «/3yueHne oTHOTO U3 H30IPOLIECCOBY

Tema 2.2. OCHOBEI
TCpMOZII/IHaMI/IKI/I

Conep:xanue y4eOHOro MaTepuaJia

BuyTtpennss sueprus. Pabota u Termonepenaya. KonudyecTBo TEIIOTh. Y paBHEHUE TEIIIOBOTO
Oananca. [lepBoe Hauano TepMoguHaMuKy. ArabaTHEIN mpoiecc. BTopoe Havano TepMoIuHaAMUKH.
Temnossle gBurarenu. KI1/] TermoBoro asuraresns. OxpaHa npupoabl

Tewma 2.3.
ArperaTHble
COCTOSIHUSI BEIIECTBA
1 (a3oBbIe EPEXOIbI

Conep:xanue ydeOHOro MaTepuasia

Hcnapenune u konaencanus. HaceimeHHbIi nap u ero cBoiictBa. OTHOCUTEIHHAS BIAKHOCTh
Bozayxa. [Ipuboph! utst onpeeneHus BIaXXHOCTH Bo3ayxa. Kumenne. 3aBUCHMOCTE TeMITepaTyphl
KUIIEHUS OT JIaBJICHUs. XapaKTepUCTHUKA KHUJKOTO0 COCTOSIHUS BEUIECTBA. bimKHUI OPSAOK.
[ToBepxnocTHOE HaTspKeHne. CMaunBanue. Kammwspraeie sBIeHUs. XapaKTepUCTHKA TBEPIOTO
coctosiHus BemecTBa. Kpucrammyeckue u amopdHbIe Tena

B Tom unciie 1a60paTOPHBIX 3aHATHI

JlaGoparopHas pabota «Omnpesie/ieHue BIKHOCTH BO3yXa»

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07,
JIP 9

KontposbHast padora Ne 1 «MosekynspHas GU3UKa U TEPMOJMHAMHUKA

NININ

Pasnest 3. DieKTpOANHAMMKA

OK 01, OK 02,




13

Tewma 3.1.
DIIEKTPUIECKOE TIOTIE

Copaeprxanue yuedOHOro MaTepuajia

DIEeKTPUICCKUE 3apsapl. DIeMEHTAPHBIN ICKTPHUSCKUN 3apsl. 3aKOH COXpaHEHHS 3apsiaa. 3aKoH
Kymnona. Dnexrpuueckoe mosie. HanpspkeHHOCTB asieKTpudeckoro mostst. [IpuHun cyneprno3uimm
noJiei. [IpOBOHUKY B 3JIEKTPUUECKOM T10J1€. JIM3JICKTPUKH B DIIEKTpUIecKoM nose. [lonspusanus
nanekTprkoB. [ToTeHuan. PazHocTs MOTEHIMATIOB. DKBUMOTCHITUABLHBIE TOBEPXHOCTH. CBS3bh
MEX/1y HANPSHKCHHOCTBIO U Pa3HOCTHIO TIOTSHIIMATIOB AIEKTPUICCKOT0 MO, DIECKTPOSMKOCTb.
Konzgencaropsl. DHeprus 3apsHKeHHOTO KOHIeHcaTopa. [IpruMeHenre KOHeHCaTOpOB

Tema 3.2. 3aK0OHBI
[IOCTOSIHHOI'O TOKA

Copaeprxanue yuedOHOro MaTepuasia

YcnoBus, HEOOX0IUMBIE AJIs1 BOSHUKHOBEHHUS U TIOAIEPIKaHUs dIIEKTpHIecKoro Toka. Cuia Toka.
DIEeKTpUIECKOe COMpOoTUBIeHUE. 3akoH OMa Jutst yyacTka 1enu. [lapamieasHoe U mociieI0BaTeIbHOS
COCIMHEHHE TTPOBOTHUKOB. PaboTa 1 MOIIHOCTH MOCTOSHHOTO TOKa. TeIIoBoe JeiCTBHE TOKA 3aKOH
xoyns—IJlenna. DJIeKTpOABIKYIIAsl CHUJIa HCTOYHUKA TOKA. 3aKkoH OMa J1J1s1 NOJTHOM Lienu

B ToM unciie 1a00paTOPHBIX 3aHATHI

JlabGopatopHasi pabota «/3yueHne 3aKOHOB MOCIIEA0BATEILHOTO U MApaJUICIbHOTO COSANHCHUI
MTPOBOTHUKOBY

Jlaboparopnas pabora «M3meperrne 3/1C 1 BHYTpEHHETO COIMPOTUBIICHUS UCTOYHUKA TOKa»

Tewma 3.3.
DNEeKTPUIECKU TOK B
Pa3IUYHBIX Cpeaax

Conep:xanue y4eOHOro MaTepuaJia

ONeKTpUYecKuil TOK B METaJUIax, B AEKTPOJIUTAX, ra3ax, B BaKyyMe. DIEeKTPoIn3. 3aKOH
anekTponuza Dapajnes. Buasl ra3oBeix paspsiioB. TepMoanekTpoHHas amuccus. [nazma.
DNeKTpu4YecKuil TOK B MOJdynpoBoaHukax. COOCTBeHHAs U TIpUMeECHas MPOBOAUMOCTH. P-n mepexo.
[TonynpoBogHIKOBBIE TPHOOPHI. [IprMeHeHne MoTyTIPOBOAHUKOB

Tema 3.4. Maraurthaoe
oJie

Conep:xanue yueOHOro MaTepuasia

Bekrop nnaykuuu MmarautHoro nosis. Bzaumoneiicteue TokoB. Cuna Amnepa. [Ipumenenue cuibl
Awmrnepa. MarautHelil oTok. JleficTBre MArHUTHOrO MO Ha ABKYyIIMiics 3apsa. Cuna JlopeHna.
[Ipumenenue cuinsl JlopeHia. MarautHelie cBoiicTBa BeniecTBa. CollHEYHAst aKTUBHOCTD U €€
BIIUsIHUE HA 3eMyIt0. MaruuTHeie Oypu

Tema 3.5.
ONeKTpOMarHUTHasI
WHIYKLUS

Copaepxanne yueOHOro MaTepHuaJia

SIBneHue 3MeKTPOMArHUTHOM UHAYKIHMU. 3aKOH 3JIEKTPOMAarHuTHON unaykuuu. [Ipasuno Jlenua.
Buxpesoe anmekrprudeckoe moie. 9J1C HHAYKINH B IBWKYIIUXCS MTPOBOTHUKAX. SIBIICHUE
caMOMHAYKIMH. NHIYKTUBHOCTh. DHEPrys MarHUTHOTO MOJISI TOKA. DJIEKTPOMArHUTHOE MOJIe

B ToM unciie 1a00paTOPHBIX 3aHATHH

J'Ia6opaTopHa$[ pa60Ta <<I/I3y‘ICHI/Ie SIBJICHUA BHCKTpOMaFHI/ITHOﬁ WHAYKIUW

OK 03, OK 04,
OK 05, OK 07,
JP9

Kontponbnas padota Ne 2 «nekTpuueckoe mosie. 3aKoHbI OCTOSHHOTO TOKa. MarHuTHoe 1moJje. DJIeKTpOMarHUTHas

WHAOYKIUS)

IIpome:kyTouHas aTTecTanus (KOHTPOJIbHAs padoTa)

N N INN

Pa3nen 4. Koje0anus u BOJIHBI

OK 01, OK 02,
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Tema 4.1.
Mexanngeckue
K01€e0aHus U BOIHBI

Coaeprxanue yuedOHOTo0 MaTepHuaJia

I'apmonmyeckne konedbanus. CBOOO HBIC MEXaHWUCCKHE KojieOanus. [IpeBparenue SHeprun Mpu
K0J1e0aTeIbHOM JIBUKCHUU. MaTeMaTiuecKuii MasTHUK. [Ipy>XKMHHBIH MasTHUK. BeIHYKICHHBIC
MexaHndeckue konebanus. Pesonanc. [Tonepeunsie u Mpoa0IbHBIE BOJTHBI. XapaKTEPUCTHUKH BOJHBIL.
3BYKOBBIC BOJIHBL. YIIBTPa3BYK U €r0 IPUMEHEHUE

Tema 4.2.
DJNIEKTPOMarHUTHBIC
KOeOaHUs ¥ BOITHBI

Copaeprxanue yuedOHOro MaTepuajia

CB0OOIHBIE 3JIEKTpOMarHuTHbIC Konebanus. [IpeBparienie sHEPTUHU B KOJIeOaTeIbHOM KOHTYPE.
[lepron cBoboaHBIX AnMekTprdeckux konebanuii. Dopmyna Tomcona. 3aTyxaromue
3JIEKTPOMAarHUTHBIE KojeOaHus. BoiHyKIeHHbIE a1eKkTpudeckre koaebanus. [lepeMeHHbIHN TOK.
Pesonanc B anekrpuyeckoii uenu. ['eHeparop nepemennoro Toka. Tpancdopmaropsr. [lonyuenue,
nepeiavya u pacnpeesieHue 3JIeKTPOIHEPTUU. DNeKTpOMarHUTHbIE BOIHBI. CBOWCTBA
ANEKTPOMArHUTHBIX BOJH. OTKPHITHII KonebaTenbHbIi KoHTYp. OmbiThl I'.I'epma. M3o0perenne
paauo A.C. [lonioBeiM. [Tonarue o paguocssu. [lpunnun paguocsasu. [Ipumenenue
OJICKTPOMArdMTHBIX BOJIH

OK 04, OK 05,
OK 07,JIP 9

Pa3gen 5. Ontuka

18

Tema 5.1. Ilpupona
CBETa

Coaep:xanue y4eOHOro MaTepuaJia

Toueunslit ncrouHuk cBeTa. CKOPOCTh pacpOCTPAaHEHHS CBETA. 3aKOHBI OTPAKEHUS U TIPETOMIICHHUS
cgeta. [Ipunuun I'toiirenca. Conneunsle U TyHHBIE 3aTMeHUs. [lonHOE oTpakenue. JIMH3BL
[HocTpoenne n3obpaskeHus B inH3aX. PopMysia TOHKON JIMH3BL. Y BeJIMYeHHE TUH3BL. [ 11a3 Kak
ontuueckas cucreMa. Ontudeckue npuOopsl. TesecKorsl

B ToM uncsie 1a00paTOPHBIX 3aHATHH

JlabopatopHasi pabota «OnpeieneHne moKa3arels MpeIOMIICHHs CTEKIIay

Tema 5.2. BoiaHOBEBIE
CBOMCTBA CBETa

Copaepxanne yueOHOro MaTepHuaJia

Wntepdepenuns ceera. KorepeHTHOCTH CBETOBBIX Jtyueil. IHTEpepeHns B TOHKUX IUIEHKaX.
Kounbiia Hetorona. Mcnonb3oBanue naTepdepeHin B HayKe U TexHuKe. Jndpakius cBera.
Judpaxnus Ha menu B napajuienbHbIX JTydax. Judpaknuonnas pemrerka. [lonspuzanus
nonepeunbix BoiH. [lonspuzanus ceeta. [lonspounst. Aucnepcus ceera. Bunpl usnyuenuil. Buast
cnekTpoB. CrekTpsl uciryckanus. CriekTpsl nornomenus. CrekTpaibHbli aHanu3. CreKTpaabHbIe
KJIacchl 3Be3/1. YibTpaduoneroBoe usnydenue. MHdppaxpacHoe u3nyuenne. Penrrenosckue myun. Mx
npuposa u cBorcTsa. llIkana 31eKTpOMarHuTHBIX U3ITy4eHHH

B ToM uncie 1a00paTOPHBIX 3aHATHH

JlaGopartopHas pabota «Omnpeie/ieHue JUTMHBI CBETOBOW BOJIHBI ¢ TIOMOILBIO TU(PPAKIIMOHHON
PEIISTKID)

OK 01, OK 02,
OK 04, OK 05,
OK 07,JIP 9

KonTponbhas padora Ne 3 «Konebanus u BorHbL. OnITHKA»

Tema 5.3.
CriennanpHas TEOpUS

Conep:xanue yd4eOHOro MaTepuasia
JIBmkeHne co cKopocThio cBeTa. [locTynaTel TeOpuu OTHOCUTEIIEHOCTH U CIIEACTBUS U3 HUX.

AN DN

OK 01, OK 02,
OK 04, OK 05,
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OTHOCHUTEIHLHOCTH WNuBapraHTHOCTD MOy CKOPOCTH CBETA B BaKyyMme. JHeprus oKos. CBS3b MacChl M SHEPTUU OK 07,JIP 9
cBOOOJHOH yacTuIpl. DJIEeMEHTHI PEIATUBUCTCKON AMHAMHUKH
Pasnea 6. KBanToBasi puznka 10
Tema 6.1. KanroBas | Coagep:kanue yuedHOro Matepuaia
ONTHKA KBanToBas runoresa [1nanka. TennoBoe uznyuyenue. KopmyckyinsapHo-BoaHOBOM nyann3m. DOTOHBL.
I'unotesa ne bpoitsist 0 BOJTHOBBIX CBOMCTBax yacTull. JlaBneHue cBeTa. XMMHUUECKOE JeCTBUE 4
cseta. Onwitel [1.H. Jlebenera u H.U. BaBunoBa. ®otoaddekr. YpaBHenue DUHIITEHHA TS
dhotorddexra. [Ipumenenne poroaddexra
Tewma 6.2. duzuka Coaeprxanue yuedOHOro MaTepuasia
aToMa ¥ aTOMHOTO PasButHe B3rIs110B Ha CTpOEHHE BenecTBa. MoJieNr CTPOGHUS aTOMHOTO sAapa. SaepHas Moens OK 01, OK 02,
a1pa aroma. OnbrTel D.Pesepdopaa. Moaens atoma Bogopoa no H.bopy. KBanrossie mocrynarst bopa. OK 04, OK 05,
Jlazepel. PannoakTHBHOCTh. 3aKOH paAlOaKTUBHOIO pacnana. PannoakTUBHbIE IPEBPALLECHUS. OK 07,JIP 9
CrniocoObl HAOMIOICHHS U PETUCTPALIMU 3apsHDKEHHBIX YacTHL. CTpoeHne aTOMHOro sapa. Jledexr 4
MacCChl, SHEPIUs CBSI3U U yCTOMYMBOCTh ATOMHBIX €. S nepHble peakuuy. nepHas 3HEpreTHKa.
DHEpPreTHUeCKUil BBIXO SIAEPHBIX peakiuii. IcKkyccTBeHHAs! pauOaKTUBHOCTD. [{eNeHne TSKeIbIX
snep. LlenHas siaepHas peakuus. Ynpasisemas LenHas peakuus. SaepHeiil peakrop. TepMosinepHbIi
CHHTE3. 9HCpI‘I/I$1 3BC31. HonyquHe paanOaKTUBHBIX U30TOIIOB U UX ITPUMCHCHHUC. buonornueckoe
HeﬁCTBHC PaaAruOaKTUBHBIX I/I3Hy‘IeHI/II\/'I. 9JICM€HT3pHBIC YaCTHUuIllbl
Kontponbnas padota Ne 4 «KBanToBas ¢pusmka» 2
Pasznen 7. Ctpoenue Beenennoii 6
Tema 7.1. Ctpoenue Conep:xanue y4eOHOro MaTepuaJia 2
Conneunoii cucreMbl | ConmHedHas cUCTeMa: IUIaHETH! M MaJlble Tena, cuctema 3emuis—J/IyHa OK 01, OK 02,
Tema 7.2. OBomonusa | Cogep:kaHue y4edHOro MaTepuaia OK 03, OK 04,
Bcenennoit Crpoenue u 3Bosonus Conuna u 38€31. Kinaccuduxanms 38631, 3BE3/1b1 M HICTOYHUKH MX SHEPTUU. 4 OK 05, OK 07,
I"anaktuka. CoBpeMeHHbIE IPEACTABICHUS O CTPOSHUHU M 3BOJIOLMH BeeneHHoi JIP9
B Tom unciie 1a00paTOPHBIX 3aHATHI 2
JlaboparopHas pabota «l3yueHue KapThl 3Be3HOTO HEOay 2
Ipome:kyTOUHas aTTecTalus (3a4eT) 2
Bcero 108
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3. YCJIOBUS PEAJIM3AIIANA YYEFHOM IUCHUILINHBI

3.1. Jlasa peaau3anuu NPOrpaMmbl y4eOHOW JAUCHUIIMHBI NPEIYyCMOTPEHbI Cieaylolme
crennaJlbHble MOMeLeHHS

yueOHbIe ayauTOopuu (MPOPUIBHBIE TA0OPATOPHH, MAaCTEPCKHE), OCHAIICHHBIE 000pYIOBAHUEM,
TEXHUYECKUMHU CPe/ICTBaMU O0yUeHUsl, HATJISAHBIMU TOCOOUSIMH (KOMIUIEKTHI y4eOHBIX TaOJIHll, CTEH/IOB,
CXEM U I[p.), AUOTAKTHYCCKUMHU MaTCpUualaMu IJId MMPOBCACHUA 3aHSTHU BCEX BUI0B, IPCAYCMOTPCHHBIX
HacTodAlell pabodeil mporpaMMoil JUCHMIUIMHBL, B TOM 4YHCII€ TPYNIOBBIX M HWHIAUBUAYAJIbHBIX
KOHCyJIBTaLIHﬁ, a TaKKC Ui NPOBCACHUA TCKYIICTO KOHTPOJIA, HpOMe)KYTO‘IHOfI aTTeCTalluu.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl

Jnis peanuzanuu mporpaMMbl OMOIMOTeUHBIN (POHT 00pa3oBaTEIbLHON OpraHMU3aALUHU PACIIOaraeT
Ne4yaTHbIMM W (WIM) 3JIEKTPOHHBIMH  00pa30BaTENbHBIMM M MH(POPMALMOHHBIMH  pPECypCcaMu,
PEKOMEHJIOBAaHHBIMH JUII MCIOJB30BaHUS B 00pa30BATEIBHOM Ipolecce, B 00bEME M KOJIUYECTBE,
OTBEUAIOIIMMH TPeOOBaHMUAM (eaepabHOIO TrOCYJapCTBEHHOIO 00pa30BaTeNbHOIO CTaHJapTa IO
CTIEMATBHOCTH.

3.2.1. OcHoOBHBIE NeYaTHbIE U (MJIH) DJIEKTPOHHbIE H3IAHUS

1. Mskume, I'. S. ®dusuka: 10-ii kmacc: 0a30BbId M yriyONEHHBIM ypOBHU : Y4eOHUK /
I'. 4. Msaxumes, b. b. byxosues, H. H. Corckuii ; mox penakiueii H. A. IlapdentbeBoit. — 10-¢ u3g.,
crep. — MockBa : IlpocBemenne, 2023. — 432 c. — ISBN 978-5-09-103619-0. — Teker :
JJIEKTPOHHBIN.

2. Msakumes, I'. 5. ®wusuka: 11-if kmacc: 0a3oBbId M yriayOJIEHHBIM ypOBHH : Y4YeOHHK /
I'. 1. Mskumes, b. b. Byxosnes, B. M. Hapyrun ; non penaknueiit H. A. IlapdenteeBoii. — 11-e u3n.,
crep. — MockBa : IlpocBemenne, 2023. — 432 c. — ISBN 978-5-09-103620-6. — Texker :
JJIEKTPOHHBIN.

3. BoponnoB-BenbsimunoB, b. A. Actponomus: 10-11-e kiaccel: 6a30BbIif YPOBEHb : YUEOHUK /
b. A. Boponnos-Benbsmunos, E. K. Crpayr. — 11-e u3z., ctep. — Mocksa : IIpocsemenue, 2023. —
238 ¢. — ISBN 978-5-09-103697-8. — TeKcT : 21eKTPOHHBIH.

3.2.2. lonoJIHUTEIbHbIE HCTOYHHKH

1. KM-mkona. — URL: http://www.km-school.ru/ — TekcT: 31eKTpoHHBII.

2. Enunas  xomnekuust 1udpoBeix  oOpasoBarenbHbIX pecypcoB. — URL: http://school-
collection.edu.ru/ — TekcT: JIEKTPOHHBIN.

3. KubepJlenunka. — URL: http://cyberleninka.ru/ — TekcT: 3neKTpOHHBII.

4. Hayunas onektponHas OubOmmoreka (HOB). — URL: http://www.elibrary.ru — Tekcr:
JJIEKTPOHHBIN.

5. Poccuiickas HanmoHanbHas oubnmoreka. — URL: https://nlr.ru/ — Tekct: aneKTpOHHBII.

6. Denepanbubiii mopran «Poccuiickoe obpaszoBanme». — URL: http://www.edu.ru/ — Tekcr:
3JIEKTPOHHBIN.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUAA
YYEBHOU JUCIHUATLIAHBI

KoHTponib M oOIeHKa pe3yJabTaTOB OCBOCHUS Y4YEOHOW MMCIUIUIMHBI PACKPBIBAIOTCS dYepe3
JTUCIUIUTMHAPHBIE Pe3yIbTaThl, HaMpaBlIeHHbIC HA (JOPMUPOBAHME KOMIIETEHIIUI O pasjenaM U TeMaM
coJiep>kaHusl yueOHOro MaTepuania.

I/I3yqe}me JAUCHMIIIMHBI 3AKAHYUBACTCH 3aUuemom.

Koa u HaumeHoOBaHue Pa3nen, Tema, koTopble MeToabl OLIEHKH
(opMupyemMbIX KOMIIETEHIM I (popMHPYIOT KOMIIETEHIIHH
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OK 01. Bri6upats crmocoObl penieHus
3amad mpodecCHOHATBHON
JESATSILHOCTH TIPUMEHHUTEIHHO

K pa3jIMYHbIM KOHTEKCTaM

pazmen 1, Tema 1.1,
paszen 1, tema 1.2,
pasnen 1, tema 1.3,
pasnen 2, tema 2.1,
pasnen 2, tema 2.2,
pasnen 2, tema 2.3,
pasnen 3, tema 3.1,
pasnen 3, Tema 3.2,
pasnen 3, tema 3.3,
pasnen 3, tema 3.4,
pasnen 3, Tema 3.5,
pasnmen 4, tema 4.1,
pasnen 4, tema 4.2,
pasnen 5, tema 5.1,
paznen 5, tema 5.2,
pasnen 5, tema 5.3,
pasnen 6, tema 6.1,
paznen 6, Tema 6.2,
pasnen 7, tema 7.1,
pasnen 7, tema 7.2

OK 02. Mcnonb30BaTh COBpEMEHHbBIE
CpeICTBa TMOHNCKA, aHATH3A H
MHTEpIpEeTAN HHPOPMAIH, U
WHPOPMALMOHHBIE TEXHOJIOTHH JJIS
BBITIOJTHEHHS 32149
npodeccrnoHaNBHO AeATeTbHOCTH

pasnen 1, tema 1.1,
pasmen 1, tema 1.2,
pasmen 1, tema 1.3,
pasnen 2, tema 2.1,
paznen 2, tema 2.2,
paznen 2, tema 2.3,
pasnen 3, Tema 3.1,
pasnen 3, Tema 3.2,
paznen 3, Tema 3.3,
pasnen 3, tema 3.4,
pasnen 3, tema 3.5,
paznen 4, tema 4.1,
paznen 4, tema 4.2,
pasnen 5, tema 5.1,
pasnen 5, tema 5.2,
paznen 5, tema 5.3,
pasnen 6, tema 6.1,
pasnen 6, Tema 6.2,
pasnen 7, tema 7.1,
pasnen 7, tema 7.2

OK 03. [ImanupoBats 1
peann30BbIBaTh COOCTBEHHOE
npodecCHoHANBEHOE M IMYHOCTHOE
pasBUTHE, MPEIIPUHIMATEIBCKYIO
JEeSTeNFHOCTD B TIPO(ECCHOHATEHON
cdepe, UCTIONB30BaTh 3HAHUS 1O
(hMHAHCOBOIT TPAaMOTHOCTH B
Pa3INYIHBIX )KU3HEHHBIX CHTYAIHSIX

BBEJIEHMUE,
pasnen 1, tema 1.1,
pasnen 1, tema 1.2,
pasnen 1, tema 1.3,
pasnen 2, tema 2.1,
pasnen 2, tema 2.2,
pasnen 2, tema 2.3,
pasnen 3, tema 3.1,
pasnen 3, Tema 3.2,
paznen 3, Tema 3.3,
pasnen 3, tema 3.4,
pasnen 3, tema 3.5,
pasnen 7, tema 7.1,
pasnen 7, tema 7.2

OK 04. DddextuBHO
B3aMMO/ICHCTBOBATH U pabOTaTh B

paszmen 1, tema 1.1,
pasnen 1, tema 1.2,

YCTHBIH OIpOC,

(hpOHTAIBHEIH OIpoC,

OIICHKa KOHTPOJIBHBIX PadoT,
HAOJTIOJICHHUE 32 XOJIOM BBIIOJTHCHUS
JabopaTOPHEIX padoT,

OIICHKA BBITIOJTHEHHMS Ta00PaTOPHBIX
pabor,

OIICHKA TSCTOBEIX 3aJ[aHUM,
MPOMEKYTOUHAS aTTECTAIINS
(BBITIOJIHEHUE KOHTPOJILHOM PaboTHI,
c/1aya 3a4era)
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KOJIJICKTUBC U KOMaH/IC

pasnen 1, tema 1.3,
pasnen 2, tema 2.1,
pasnen 2, tema 2.2,
pasnen 2, tema 2.3,
pasnen 3, tema 3.1,
pasnen 3, Tema 3.2,
pasnen 3, Tema 3.3,
pasnen 3, tema 3.4,
pasnen 3, Tema 3.5,
pasnen 4, tema 4.1,
pasnen 4, tema 4.2,
pasmen 5, tema 5.1,
pasnen 5, tema 5.2,
pasnen 5, tema 5.3,
paznen 6, Tema 6.1,
paznen 6, Tema 6.2,
pasnen 7, tema 7.1,
paznen 7, tema 7.2

OK 05. OcymiecTBIsITh YCTHYIO U
MMCbMEHHYI0 KOMMYHUKAIIMIO Ha

roCyIapCTBEHHOM s13bIke Poccuiickoi
denepanu ¢ y9eTOM 0COOEHHOCTEH

COLMAJILHOTO U KYJIETYPHOTO
KOHTEKCTa

BBEJICHHUE,
pasnen 1, tema 1.1,
pasnen 1, tema 1.2,
pasmen 1, tema 1.3,
paznen 2, tema 2.1,
pasnen 2, tema 2.2,
paznen 2, tema 2.3,
paznen 3, tema 3.1,
pasnen 3, Tema 3.2,
pasnen 3, tema 3.3,
paznen 3, tema 3.4,
pasnen 3, tema 3.5,
pasnen 4, tema 4.1,
paznen 4, tema 4.2,
pasnen 5, tema 5.1,
pasnen 5, tema 5.2,
paznen 5, tema 5.3,
paznen 6, Tema 6.1,
pasnen 6, Tema 6.2,
pasnmen 7, Tema 7.1,
paznen 7, tema 7.2

OK 07. ConeiicTBOBaTh COXPAHEHUIO

OKpY>Karolleu cpeibl,
pecypcocOepekeHHI0, IPUMEHSTh
3HaHUS 00 U3MEHEHHH KITUMaTa,
TIPUHIIUITEI OEPEKIINBOTO
MPOU3BOJICTBA, 3H(HEKTUBHO
JIEHCTBOBAThH B UPE3BbIUAHBIX
CUTYaIHSIX

pasnen 1, tema 1.1,
pasnen 1, tema 1.2,
pasnen 1, tema 1.3,
pasnen 2, tema 2.1,
pasnen 2, tema 2.2,
pasnen 2, tema 2.3,
paznen 3, Tema 3.1,
pasnen 3, Tema 3.2,
pasnen 3, tema 3.3,
paznen 3, tema 3.4,
paznen 3, Tema 3.5,
pasnen 4, tema 4.1,
pasnen 4, tema 4.2,
pasnen 5, tema 5.1,
pasnen 5, tema 5.2,
pasnen 5, tema 5.3,
paznen 6, Tema 6.1,
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pasnen 6, tema 6.2,
pasmen 7, Tema 7.1,
pasnen 7, tema 7.2
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