LOERATG, ]-

ez,
4’0
.
.5’?)

—
E
&
WILFEMHA ke

— -

|

KPLIMCKMA WHXE,

MVHUCTEPCTBO ObPA3OBAHNIA, HAYK 1 MOJIOAEXXHU PECITYBJ/IMKY KPHIM

I'ocyapcTBeHHOe 010/)KeTHOe 00pa3oBaTe/IbHOE YUpeX/eHHe BBICIIero 00pa3oBaHus
Pecnyomuku Kpeim
«KpbIMCKHM MH)KeHepPHO-Telaroruyeckuii yuuBepcureT umeHn ®ep3u SIKyooBa»
(T'BOYBO PK KUITY umenu Pe3u SIKyooBa)

IleHTp cpeaHero nmpodeccHOHATLHOT0 00pa3oBaHUA

COI'JTACOBAHO YTBEPXKALO
Pykosogutesns OIT CITO Hupextop LICIIO
B.A. XneBHoit P.3. 3urnsieeB
20. 02. 2025 r. 20. 02. 2025 r.

PABOYAS ITPOT'PAMMA YYEBHOM JUCIIUTLIMHBI
0Y/1.01.07 dusuka

cneranbHOCTE 54.02.01 Jn3aitH (110 oTpac/sm)

FOCYOAPCTBEHHOE MoanucaHo UMpPoBON NOAMUCHIO:
rOCYAAPCTBEHHOE
BIOPKETHOE BIO/DKETHOE
OBPA3OBATEJIbHOE OBPA30BATENBHOE
YYPEXXAEHUE BbICWENO  yypEXAEHWE BBICWEMO
OBPA30OBAHWA OBPA3OBAHWS PECTTYBINKA
PECMYBNVKW KPbIM KPBIM "KPLIMCKWN
"KPbIMCKI MHXXEHEPHO- ﬂEﬁfr%'?m‘é}; "
NEAATOMHECKIN YHUBEPCUTET MMEHU GEB3N
YHUBEPCUTET MMEHWN AKYEOBA"
®EB3U AKYBOBA" [ata: 2025.06.10 11:30:25 +03'00'

Cumdeponosnb — 2025 T.



Pabouast mporpamma yue6Hou auctummbbl «OY/.01.07 CDI/I3I/II%a» JUTsi 00yUaroIuXxCst
cnetpasbHOCTH 54.02.01 [IuzaliH (10 oTpac/siM) COCTaB/ieHa Ha OCHOBaHUU (heflepabHOTO
rocyJjapcTBeHHOro  obOpa3oBaTeNbHOTO  CTaHJapTa  CpeAHero  MpodecCcHoOHaTbHOTO
obpa3oBanus o cnerraabHOCTH 54.02.01 [In3aiiH (10 oTpacssm), yTBep>KIeHHOT0 TTPUKa30M
MunucrepctBa npoceiieHusi Poccuiickont @epepanuu ot 5 mast 2022 r. Ne 308, ¢ yuetom
COOTBETCTBYIOIIIeM TIPUMEpPHOM OCHOBHOW 0Opa3oBaTenbHOW TMpPOTrpaMMbI, a TakXKe Ha
OCHOBaHUU (pe/lepaJbHOTO T'OCYAapCTBEHHOTO 00pa3oBaTe/bHOTO CTaHAapTa CpeiHero
ob1jero oOpa3oBaHus, yTBEP)KAEHHOTO TpHUKa3oM MUHUCTEpCTBA 00pa3oBaHUS U HaAYKU
Poccuiickonn ®epepauyn oT «17» masg 2012 r. Ne 413, v nonoxeHud (QezepanbHOU
oOpa3oBaTe/IbHOM TIpOrpaMMbI CpefiHero o0Iero oOpa30BaHMs], YTBEP)KJEHHOW TPUKA30M
MunucTepcTBa nipocBellieHus1 Poccurickon ®@egepauyu ot «18» mast 2023 r. Ne 371.

CocraBuresis paboueii IpoOrpaMmeI:

O.B. Banues, npernogapareib
(noonuco) (MO®, donxcHocmb)

Pabouasi mporpaMmma paccMOTpeHa U oZj00peHa Ha 3acefaHuu 1uKI0Boi Komuccuu LICTIO ot «20»
tdeBpans 2025 r., mpoTokos Ne 12

[Mpencenatens 1K Capubibusin 3.A.
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1. OBIIASI XAPAKTEPMCTUKA PABOUYE ITPOT'PAMMBI YUYEBHO
TACIIUTLIVHBI

«PuzuKa»

1.1. MecTo AMCLMIUIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOU MPOrpaMMbI

YuebHass pgucuunavHa «®usmka» sBAsSETCS uyacTbio  00ljeoOpa3oBaTenbHOrO  IMK/IA
oOpasoBare/sibHOM  MMpOTpaMMbl B COOTBETCTBUM C  (efiepalbHBIM  TOCY/IapCTBEHHBIM
obpa3zoBare/ibHBIM CTaH/apTOM IO crierjanbHocT 54.02.01 [lu3aiiH (110 0Tpac/isM), yTBepKAeHHbIM
npuka3oM MuHuncrepcTBa npocselenus: Poccurickon ®epeparyu ot 05.05.2022 Ne 308.

1.2. ITe11 ¥ IUIAaHUPYeMbIe pe3y/IbTaThbl 0CBOeHHUS y4eOHOH JUCIUILUTHHBI

OCHOBHBIMHU LIe/IIMU U3y4eHUs (PU3UKU SBJISIFOTCS:

(dopMUpOBaHUEe WHTepeca W CTpeMJieHHs O0yJarolMXCcsl K HayYHOMY HW3yUeHHIO TPUPOJBI,
pa3BUTHe MX UHTE/IEKTYalbHbIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE Mpe/ICTaB/IeHUM 0 HAYYHOM MeTo/ie TI03HaHUs U (JOpMHpOBaHKe UCC/ef0BaTenbCKOro
OTHOLIEHHUS K OKPY>KalOLUM SIBJIEHHUSIM;

(hopMHpOBaHKe HayUYHOT0 MUPOBO33PeHHUs KaK pe3y/bTaTa U3yuyeHrsi OCHOB CTPOEHUs] MaTepuH 1
(yH/aMeHTabHBIX 3aKOHOB (DU3UKUY;

(opMUpOBaHUe YMeHUI 00BSICHSITh SIBJIEHUSI C CIO/Ib30BaHUEM (PU3NUYeCKUX 3HAHUH U HayUHBIX
[l0Ka3aTesIbCTB;

(opMHpOBaHHe TIpeJCTaBlIeHUHA O ponud (U3WKU [l Pa3BUTHUSL [IPYTMX €CTeCTBEHHbIX Hayk,
TeXHUKHW U TeXHOJIOTUH.

HocTiwkeHue 0603HaueHHBIX Liesiell obecrieurBaeTcs pellieHneM CIeAyIOLMX 3a7ad B IpoLiecce
M3yueHMs Kypca:

nproOpeTeHre CUCTeMbI 3HaHWH 00 00ImMX (U3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TeOPHsIX,
BKJIFOYAsi MeXaHUKY, MOJIEKY/ISIpHYI0 (U3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYHO (DU3UKY U 371€MeHTbI
acTpo(U3UKY;

¢dopMrpoBaHre YMeHHI TIPUMEHSTb TeOpeTHuUecKhe 3HaHWsl [ 0ObsicHeHWs (DU3MUecKux
SIB/IEHUM B IPUPOJE U [/ IPUHATHUS IPaKTUYECKUX pellleHr! B TIOBCeJHeBHOM »KW3HU;

OCBOeHHe CroCco00B pellleHust pa3/IMuHbIX 33/au C SBHO 3aJjaHHOW (hM3MUeCcKoi MO/ieNblo, 3a/1ady,
N0Jjpa3yMeBarollMX CaMOCTOSITe/IbHOe CO3/laHue (PU3UUeCKOU MOJe/u, COOTBeTCTBYIOLeN YCI0BUSAM
3a7iauy;

MOHUMaHWe (U3NYECKMX OCHOB M TMPUHLUIOB JIeWCTBUS TEeXHUYECKUX YCTPOWCTB M
TeXHOJIOTMYeCKHX MPOLIeCCOB, UX BJIUSHUS Ha OKPY’KaloILyH0 Cpesy;

OB/laJileHMe MeTOJaM{d CaMOCTOSITEJIbHOTO IJIAHUPOBaHUS U TpPOBeJleHusl  (U3NUYECKUX
5KCMIepUMEHTOB, aHalvM3a W UHTeprpeTalyyd HWH(OpMaLuM, oOrpefieseHuss [OCTOBEPHOCTU
TI0/TyYeHHOT'O pe3y/IbTara;

CO3[jlaHue YyCJIOBUW [l Pa3BUTUS YMEHUM NPOEKTHO-UCC/Ie[0BaTe/IbCKOW, TBOPYECKOM
JesITe/TbHOCTHU.

Ocoboe 3HaueHue auctyIuivHa uMeeT npu GopmupoBanur OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07.

B pamkax mporpamMMebl y4eOHOM UCLIMIIMHBI TUIAHUPYIOTCS CJIe[yIOIIMe pe3y bTaThl ee OCBOEHHUS:

Koau IInanupyemsblie pe3y/ibTaTbl 0CBOEHUS AUCLUII/IMHBI

HauMeHOBaHUe

hopMHpPyeMBIX O6mue JuciuniMmHapHbie (MpegMeTHbIe)

KOMIIeTeHI{HH
OK 01. Beibupats B uacTtu TpyZi0BOro BOCIIUTaHUA: - copMHUpOBaTH MpeJCTaB/eHHs O POJIH U
crioco0bl peleHust - TOTOBHOCTB K TPY/Zly, OCO3HaHue MecTe (PU3UKU U aCTPOHOMUU B COBPEMEHHOU
3a1a4 LIEHHOCTH MacCTepCTBa, TPYA0mo0ue; Hay4yHOW KapThHe MHpa, O
npodecCOHANBHON | - TOTOBHOCTH K aKTUBHOM [1eSITeTbHOCTH crcreMoobpasyrolriel poiy GU3MKH B
JlesITe/IbHOCTH TeXHOJIOTMYeCKOM 1 COLManbHOM PasBUTHUM €CTECTBEHHBIX HayK, TEXHUKU U
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TIPUMEHHTEJIbHO K
Pa3/IM4YHbIM
KOHTEeKCTaM

HarpaB/JIe€HHOCTH, CTOCOOHOCTh
VHULIMUPOBATh, JIAHUPOBATh U
CaMOCTOSITE/TbHO BLITTOJIHATH TaKyH0
JlesTe/TbHOCTh;

- UHTEepeC K Pa3/InyHbIM chepam
MpodeCCUOHATEHOM [leATeTbHOCTHU.
OBnafieHre YHUBEPCAIbHBIMH YUeOHBIMU
M03HaBaTe/TbHBIMU JeHCTBUSMHU:

a) 6a30BbIe IOTHUYECKHE JEHCTBUS:

- CaMOCTOSITeJTbHO JOPMYJTUPOBATE U
aKTyaIM3upoBaTh 1pobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHABJ/IMBATh CYIIeCTBEHHBIN MPU3HAK
W/ OCHOBAHUS /11 CPABHEHUS,
KnaccuuKauyy 1 06001eHus;

- OTIpe/IeNIAT 1IeJ! JIeATeTbHOCTH,
3a/laBaTh MapaMeTpbl U KDUTEPHU UX
JIOCTHKEHUS;

- BBISIB/IITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYNS B pACCMaTPHUBAaeMBbIX
SIBJIEHUSIX;

- BHOCHUTh KOPPEKTUBHI B JIEATETLHOCTD,
OLIEHMBATL COOTBETCTBHE Pe3y/IbTaTOB
L[eJIfIM, OLIeHHUBATb PUCKH MOC/IeICTBUH
JleATeTbHOCTH;

- pPa3BUBATh KPeaTMBHOE MBIIIJIEHHE TTPH
pelLleHrH )KU3HeHHBIX MPobJieM;

6) 6a30BEBIe HCCTeOBATeIbLCKUE TeHCTBYS:
- BJIa/IeTh HAaBBIKAMU yueOHO-
HCC/eloBaTeTbCKON U MPOEKTHOM
JIesITe/IbHOCTH, HABbIKAMU pPa3pelleHHst
npobJ/ieM; BbISAB/SATb IPUUUHHO-
C/Ie/ICTBEHHBIE CBSI3U U aKTYan3UpOBaTh
3aJiauy, BBIABUTATh TUTIOTE3Y €e pellleHus],
HaXOJUTh apryMEHTHI /151 TOKa3aTebCTBa
CBOUX YTBEPIK/IEHUH, 3a/1aBaTh MapaMeTphbl
Y KPUTEPHUU PellleHus;

- AaHa/IM3WPOBATh MOJTyUYEHHBIE B X0/1e
pelleHus 3a/1aUX Pe3yJbTaThl, KpUTHUECKH
OLIEHMBATh WX [IOCTOBEPHOCTE,
MPOTHO3WPOBaTh U3MEHEHHe B HOBBIX
YCTIOBHSIX;

- YMeTh MePEHOCUTh 3HAaHUS B
M03HaBaTeBHYI0 U TIPAKTHUECKYIO
006/1aCTH XXU3HEAEATETLHOCTH;

- yMeTh MHTErPUPOBATh 3HAHUS M3 Pa3HBIX
MpeIMeTHBIX 00/1aCTel;

- BBIIBUTATh HOBBIE WIeH, Mpe/|jiarath
OpUTHHA/IbHBIE TIOJXO0/IbI U PElLIeHNs;

- criocoOHOCTDb WX UCIT0/Tb30BAHUS B
M03HaBaTe/bHOM U COL[MAIBHOM MPaKTHKe

COBPEMEHHBIX TeXHOIOTH, O BK/Iazie
POCCUNCKUX U 3apYOeXKHBIX YUeHbIX-(PU3NKOB
B Pa3BUTHUe HayKH; MOHUMaHWe pU3nuecKoi
CYIIHOCTY Hab/IF0/JaeMbIX SIBI€HUH
MUKDPOMHPA, MaKPOMHPA ¥ MeraMmupa;
MOHMMaHue POJIM ACTPOHOMUU B
MIPaKTUUeCKOH JesTeIbHOCTU YeloBeKa U
JanbHelIeM Hay4YHO-TeXHUYeCKOM
pa3BuTUH, posu GU3UKKU B HOPMUPOBaHUH
Kpyro3opa U (yHKIMIOHaIbHOM IPaMOTHOCTH
yeJioBeKa /1Sl pellieHus IPaKTUYeCcKux 3aJau;
- copMUpOBaTh YMeHHs PelllaTh pacueTHbIe
3a/lauM C SIBHO 3a/laHHOM (hr3uuecKoi
MOJIe/TbIO0, MCTIONb3Ys PU3nUecKre 3aKOHbI U
TIPUHLIUTIBL; HAa OCHOBE aHa/IK3a yCJIOBUS
3a/lauul BLIOUpATh (PU3NYECKYIO MO/IENb,
BBIJIENIATE (Pr3UYecKrie BeJTUUUHBI U
(hopMmyibl, HEOOXOJUMBIE ZIJIS ee PelleHHs,
TIPOBO/IUTH pPacyeThl 1 OLIEHUBATh PeabHOCThb
TM0JTyueHHOT 0 3HaueHHs (pu3nyecKon
Be/IMYMHBI; PellaTh KaueCTBeHHbIE 33/jau,
BBICTpaMBasi JIOTUUECKU HETIPOTUBOPEUNBYHO
L[eTIOUKY pacCy»/leHui c oropoit Ha
H3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
(u3ruecKue SIBJIEHUS;

- B/IaZIeTb OCHOBOTIOJ/IararoIivMu
(Y31UeCKUMU MTOHITUSAMU U BeJIMYMHAMH,
XapaKTepU3yIOUMU Qu3nyecKrie MPOoLeCChI
(cBsI3aHHBIMU C MEXAaHUYECKUM [IBIKEHUEM,
B3alMO/IeliCTBUEM Tesl, MeXaHUUeCKUMU
KoJsiebaHUSIMU ¥ BOJTHAMU; aTOMHO-
MOJIEKY/ISIPHBIM CTPOEHHEM BellleCTBa,
TeTJIOBBIMU TIPOL[eCCaMU; IeKTPUUeCKUM U
MarHUTHBIM TIOJISIMH, 37IeKTPUUYeCKUM TOKOM,
3/1IeKTPOMarHUTHBIMH KOJle0aHUSIMU U
BOJIHAMU; OTITHYECKUMH SIBJIEHUSIMU;
KBAaHTOBBIMU SIBJIEHUSIMH, CTPOEHHEM aToMa U
aTOMHOTO s/Jpa, paIU0aKTUBHOCTHIO);
B/IaJileHre OCHOBOIIO/IararoI{uMU
aCTPOHOMUYECKUMH TIOHSATHUSIMH,
TIO3BOJISTIOLIMMY XapaKTepHU30BaTh MPOLIECCHI,
MIPOUCXOASILIe Ha 3Be3/ax, B 3Be3HBIX
CUCTeMax, B MeXrajaaKTUuecKou cpe/ie;
JBIDKeHVEe HeOeCHBIX TeJT, SBOTIOLIUIO 3Be37 U
Bcenennoii;

- BJIaZIeTb 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TeopusiMH (3aKOH BCEMUPHOTO TATOTeHUs, |,
IT u III 3akoHBI HBIOTOHA, 3aKOH COXpaHEeHUs!
MeXaHUUYeCKOl SHepruy, 3aKOH COXPaHeHUs
VMITYJTbCA, TIPUHLIUTT CYTIePIIO3ULIUU CHJ,
TIPUHLIMIT paBHOTPaBHOCTH UHEPLIMAIbHBIX
CHCTeM OTCUeTa; MOJIeKYJISPHO-
KUHETHUYECKYIO TEODUI0 CTPOEHUS BellleCTBa,
ra3oBble 3aKOHBI, MePBbIN 3aKOH
TEePMO/JUHAMUKY; 3aKOH COXPaHEeHUsI
3JIeKTPUYeCKOro 3apsifja, 3akoH KysoHa,
3aK0oH OMa [i/1s1 yuacTKa Lemnu, 3aKoH Oma 1y1st
TIOJTHOM 3/IEKTPUUECKOM LieTH, 3aKoH JIKoys
- JleH11a, 3aKOH 3/71eKTPOMarHuTHOM
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WHAYKIWH, 3aKOH COXpaHeHUsI SHepruuy,
3aKOH TIPSIMOJIMHENHOT 0 pacripoCTpaHeHUst
CBeTa, 3aKOH OTPa’KeHUsI CBeTa, 3aKOH
TIpeJIOMJIEHHS CBeTa; 3aKOH COXPaHeHHs
SHEepruu, 3aKOH COXpaHeHUsI UMITYJTbCa, 3aKOH
COXPaHEeHUsI 3JIEKTPUUECKOT0 3apsifia, 3aKOH
COXPaHeHUs1 MaCCOBOT'O YMCJIa, ITOCTY ATkl
bopa, 3aK0H pafj0aKTUBHOTO pacriazia);
yBepeHHOe WCIO/b30BaHKe 3aKOHOB U
3aKOHOMEepHOCTel MpU aHau3e PU3nUecKux
SIBJIEGHUN Y TTPOLIeCCOB

OK 02.
Wcrionb3oBathb
COBpEMeHHbIe
CpeZCcTBa MOMCKa,
aHanM3a u
MHTepIIpeTaLiu
vHpOpMaLH, U
vHGOpPMaLIMOHHBIE
TEXHOJIOTUH [|1s1
BBLITIOJTHEHHST 3a/1a4
rpodheCcCUOHATBEHOM
JleATeNIbHOCTH

B 06s1acTH 1]eHHOCTH HAyYHOTO TIO3HAHUS:
- c(OpMHPOBaHHOCTH MUPOBO33PEHNS,
COOTBETCTBYIOL|EI'0 COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU W 00IL[eCTBEHHOMN
MPaKTUK{, OCHOBAHHOT'O Ha /ilajiore
KYJIbTYp, CTIOCOOCTBYIOLI[EI'0 OCO3HAHUIO
CBOET0 MecTa B TIO/IUKY/IbTYPHOM MUDE;

- COBepIIIeHCTBOBAHNE SI3bIKOBOM U
YHTaTe/bCKOM Ky/IbTYPhl KaK CpPeZiCTBa
B3aMMOJeUCTBUS MEXY JTIOJbMU U
TI03HaHUS MUPa;

- 0CO3HaHHe I1eHHOCTU HayuyHO!
JlesTe/IbHOCTH, TOTOBHOCTb OCYILIeCTB/ISITh
MPOEKTHYIO U UCC/Ie/j0BaTebCKY0

AedATe/IbHOCTb MHAWBHUAYA/IbHO U B I'DYIIIIE.

OsiajieHne yHUBepcanbHbIMU y4eOHBIMU
M03HaBaTe/bHBIMU JeCTBUSMHU:

B) paboTa ¢ nHdpopmarmei:

- BJIa/IeTh HaBbIKaMU IOy YeHUsI
MH(OPMAL[UKA U3 UCTOUHUKOB Pa3HBIX
TUIOB, CAMOCTOATEIBHO OCYILIeCTBIATh
TIOWCK, aHa/lIn3, CUCTeMaTU3aLMIo U
VHTepIIpeTaLyio HHGOPMaLUU pa3/IuuHbIX
BUZOB ¥ (hOpPM TIpeJCTaB/IeHus;

- CO3/laBaTh TEKCThI B PA3/IMUHbBIX
(opmarax ¢ yueToM Ha3HaueHUs
vH(bOopMaLM U 11e/1IeBOU ayIUTOPHH,
BBIOMPAst ONTUMAJIbHYIO (GOPMY
Tipe/iCTaB/IeHUs U BU3yau3aLuy;

- OLIeHUBATh JJOCTOBEPHOCTD,
JIETUTUMHOCTb UH(POPMALIH, ee
COOTBETCTBHE MPABOBLIM U MOpA/bHO-
3THYeCKHUM HOpMawm;

- ACI0JIb30BaTh CPe/iCTBa
MH(OPMAaLMOHHBIX ¥ KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B pellleHUH KOTHUTUBHBIX,
KOMMYHMKaTUBHBIX Y OpraHr3aljuOHHbIX
3az1a4 ¢ cobsroieHreM TpeboBaHMH
3PrOHOMUKH, TEXHUKH 0€30MacHOCTH,
T'UryveHsl, pecypcocbepesxeHusi, MpaBOBbIX
Y 3TUYECKUX HOPM, HOpM
nH(OpPMALMOHHO 6€30T1aCHOCTH;

- BJIa/leTh HaBbIKaMU paclio3HaBaHUs U
3alUThl UHGOpMaLy, UHGOPMAaLIMOHHOM
6e301aCHOCTH JINUHOCTU

- YMeTb YYUTHIBATh IPAHULbI TIPUMEHEHHST
W3yUeHHBIX (U3NUeCKUX MoZesieit:
MaTepuasbHasi TOUKa, MHepLuaibHasl cCucTeMa
0TCYeTa, U/leabHbIN ra3; MOZAeIU CTPOeHHUS
ra3oB, XUJKOCTel U TBepAbIX TeJsl, TOUeUHbIH
3/IeKTPUYeCKUH 3apsifl, siepHasi MoJie/lb
aToMa, HyKJIOHHast MOJieJib aTOMHOTO siipa
TIPH pelieHny GprU3NIecKux 3azad;

- chopMupoBaTh COOCTBEHHYIO MO3ULHIO 10
OTHOLIIEHHIO K pU3nueckoi nHhopMaLuy,
M0/TyYaeMOM U3 pa3HbIX UICTOUHUKOB, YMEHHSsI
WICITI0/1b30BaTh LM(POBbIe TEXHOJIOTHH JJIs
TI0MCKa, CTPYKTYPUPOBaHUs], UHTepIpeTariui
Y TIpe/ICTaB/IeHusI yueOHOM 1 HayuHO-

MOy /ISIPHOM MH(pOPMAaLUY; Pa3BUTh YMEHUS
KPUTHUECKOT0 aHa/u3a MojyvyaeMoin
UHpOpMaLUH

OK 03.
[1nanupoBats 1
peayn30BbIBATH

B 06macTv lyXOBHO-HPABCTBEHHOTO
BOCTIMTaHUS:
- chOpMHPOBAaHHOCTH HPAaBCTBEHHOTO

- B/IaZIeTb OCHOBHBIMH ME€TOdMH HAYUHOI'O
TMMO3HaHWs, UCI10/Ib3yeMbIMU B dJI/I3I/IKEI
MPOBOJAUTH MPsAMbIE€ M KOCBEHHbLIE M3MEDEHUSA
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cobcTBeHHOE
rpocdeccruoHanbHOE U
JIMYHOCTHOE
pasBUTHE,
TpeNPUHUMATETBCKY
10 IeATeLHOCTD B
rpodeccuoHanbHON
cdepe, UCTIONMB30BATh
3HAHUS 110 TIPaBOBOM
U (PMHAHCOBOM
TPaMOTHOCTH B
Pa3/TUUHBIX
JKU3HEHHBIX
CUTYaLUsAX

CO3HAHUS, ITUYECKOT0 TIOBe/[eHS;

- criocoOHOCTD OLIEHUBAThL CUTYAILUIO U
TPUHUMATh OCO3HAHHbIE pellleHus],
OPHUEHTUPYSCh Ha MOPATbHO-
HPABCTBEHHbIE HOPMBI U [JeHHOCTH;

- 0CO3HaHMe JIMYHOTO BKJIaja B
MOCTPOEHHE YCTOWUMBOTO OYAYIIIEero;

- OTBETCTBEHHOE OTHOIIIEHHEe K CBOUM
poauTesisiM U (WIK) IPYTUM 4jieHaM CeMbH,
CO3/laHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
TIPUHSITHUS LIEHHOCTe CeMelHOM >KU3HU B
COOTBETCTBUM C TPA/IULIUSIMU HAPO/IOB
Poccun.

OBnajieHre YHUBEPCaTbHBIMU
PeryJISTUBHBIMU JeUCTBUSMU:

a) caMoopraHu3alus:

- CaMOCTOSITE/TbHO OCYIIECTBJISTh
TI03HABATEJIbHYIO JeSITeJTbHOCTh, BBISIB/ISTh
Mpob/ieMbl, CTaBUTh U (POPMYJTUPOBATH
coOcTBeHHbIe 3aJjauk B 00pa3oBaTebHON
ZIesITe/IbHOCTH M )KU3HEHHBIX CUTYalUsX;
- CaMOCTOSITe/TLHO COCTaBJ/ISITh TI/IaH
peliieHus MPO0JIEMBI C yUETOM
HUMEIOIINXCST PeCypCoB, COOCTBEHHBIX
BO3MO>KHOCTEH U MpeANouTeH!H;

- laBaTh OL[eHKY HOBBIM CUTYal[UsIM;

- crioco6cTBOBaTh (HOPMUPOBAHUIO U
TIPOSIBJIEHUIO IITUPOKOU SPYAULIUU B
pa3HbIX 00/1aCTAX 3HAHUM, TTOCTOSTHHO
TOBBIIIATH CBOM 00pa30BaTe/IbHbBIN U
KYJIbTYPHBIN YPOBEHE;

0) CaMOKOHTPOJIB:

- UCII0/Ib30BaTh MpHeMbl pedieKCuu Jjist
OLIEHKH CUTYyaluH, BbIOopa BepHOTO
peleHus;

- YMeTb OIIeHUBaTh PUCKU 1 CBOEBPEMEHHO
TPUHUMATh pelleHus TI0 UX CHIDKeHHIO;
B) SMOLIMOHATLHBIN UHTE/IEKT,
TIpe/IToJIararolui ChopMUPOBAHHOCTS: -
BHYTpeHHel MOTHUBAaLUH, BK/IHOUaroLeit
CTpeMJIeHHE K JOCTHKEHUIO LIeJTH U
yCIexy, ONTUMHU3M, HHULMaTUBHOCTh,
yMeHue [eliCTBOBaTh, UCXO/Is U3 CBOUX
BO3MO>KHOCTeI;

- 3MIIaTHH, BKJTIOYAOIIel CrtocoOHOCTh
TOHUMATh IMOI[OHATIbHOE COCTOSTHUE
JIPYTUX, VUUTBHIBATh €r0 TPy
OCYIIIeCTB/IEHUH KOMMYHHUKAI[UH,
CrocoOHOCTB K COUYBCTBUIO U
COTIepPeKUBaHUIO;

- COLIMAJTbHBIX HAaBLIKOB, BK/IIOUAIOIINX
CMOCOOHOCTD BBICTPAUBATL OTHOIIEHUS C
JIPYTUMH JTFOTbMH, 3a00TUTHCS, TIPOSIB/ISITH
WHTepec U pa3peliaTb KOHGIUKTHI

(hM3KUECKMX Be/THUNH, BHIGHpAst
OTNTUMaJIBHBIN Cr1I0c00 M3MepeHusi U
VICTIO/Ib3YS1 U3BECTHbIE METO/[bl OL|eHK!
TIOTPeIIHOCTeN N3MepeHHid, POBOJUTh
WCCIe[IOBaHYe 3aBUCUMOCTeN (PU3nuecKux
BEJIMUMH C HCII0/Ib30BaHUEM TPSIMbIX
W3MepeHU, 00BSICHITD TTO/TyYeHHbIe
pe3y/bTaThl, UCTOJB3Ys (pr3rUYecKre TeOpuH,
3aKOHBI Y TIOHSTHS, 1 [Ie/IaTh BBIBO/IBI;
cobofaTh npaBria b6e3onacHoro Tpyza npu
MIPOBe/IeHNY UCCIe0BaHUN B paMKax
y4eOHOro KCTIIepUMeHTa U yueOHO-
YICCTIe/loBaTe/bCKOM JiesTeTbHOCTH C
HCTI0/Ib30BaHreM LM POBBIX U3MepPUTeTBHBIX
YCTPOWCTB U 1abopaTopHOTr0 000pYA0BaHMUS;
c(hopMHPOBaHHOCTH TIpe/iCTaBIeHU 0
METO/IaX MOyYeHUs] HayYHbIX
aCTPOHOMUYECKUX 3HaHWM;

- oBna/ieTh (chopMHpOBaTh MpeCTaBIeHNs)
NpaBU/IaMH 3anucy pusnueckux hopmyJ
peibeHO-TOUeUHOM CHCTeMbI 0603HaUeHUH
JI. Bpaiins (7151 CIemnbix U c/1aboBH/SAIINX
o0yyaroumxcs)

OK 04. OddekTrBHO
B3aMMO/IeMCTBOBATh U
paboraThb B
KOJIJIeKTUBE U
KOMaHjie

- TOTOBHOCTB U CTIOCOOHOCTB K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITe/IbHOCTH U CaMOOIIpe/ie/IeHHIO;
- OBJIaJileHNe HaBbIKaMU yueOHO-
WCCief0BaTenbCKON, MPOEKTHOM U

- OB/IaZieTb YMeHUsIMU paboTaTh B TpyIIIie C
BBITIO/THEHVEM Pa3/IMUHbIX COL[UA/IbHBIX
poJiei, MJIaHUpoBaTh paboTy TPYMIIbI,
paLMOHa/IBHO pacrpesiensiTh JesiTeJIbHOCTb B
HEeCTaHJApTHBIX CUTYyalUsX, afileKBaTHO
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COLIMAJ/IbHOM /1eTe/TbHOCTHU.

OBnazieHye YHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMU JeCTBUSIMU:

0) coBMecTHast IesiTe/TbHOCTb:

- IOHUMATh U UCTIOTb30BaTh
MperMyIliecTBa KOMaHJHOHU U
VH/IMBUyalbHOM paboThI;

- IPUHKUMATh L}eJT COBMECTHOM
JlesTeNTbHOCTH, OPraHU30BbIBATh U
KOOD/IMHUPOBAThH JIEMCTBUS T10 ee
JIOCTVDKEHUIO: COCTaBJISITh TI/1aH [IeHCTBUH,
pacrpeziesiiTh PO/ C yUeTOM MHEHUH
YUaCTHUKOB 00CYX/IaTh pe3y/bTaThl
COBMEeCTHOM paboTh;

- KOOP/IMHUPOBATh U BBITIOJHATL paboTy B
YCJIOBUSIX PeasibHOT0, BUPTYa/ILHOTO
KOMOWHMPOBAaHHOTO B3aMO/Ie€HCTBYS;

- OCYILIeCTBJISITh TTO3UTUBHOE
CTpaTernueckoe rMoBe/ieHre B Pa3TnUHbIX
CUTyaLUsiX, TIPOSIBISITH TBOPUECTBO U
BOOOpakeHHe, ObITb MHUIIMAaTUBHBIM.
OBnazieHye YHUBEPCATbHBIMHU
PEryISITUBHBIMU JIeUCTBUSIMU:

T') TIPUHATHE Ce0s U IPYTUX JIIOJIeH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI
JIPYTUX JTIOJIEH TIPY aHau3e Pe3yJbTaToB
JlesiTeTbHOCTH;

- TIpYM3HABaTh CBOE TIPaBO U MPaBO JJPYTUX
JF0/Iel Ha OIMOKY; pa3BUBATh
CTIOCOOHOCTH TIOHMMATh MU C TTO3ULUN
JIPYroro 4yejioBeKa

OLIEHUBATh BK/Ia/| K&XKI0T0 U3 YUaCTHUKOB
IPYIIbI B pellieHrHe pacCMaTpUBaeMOi
1po0/1eMbI

OK 05.
Ocy1ecTBATh
YCTHYIO 1
MMCHbMEHHY0
KOMMYHHKAIIMIO Ha
rOCy/IapCTBEHHOM
s3bIKe Poccuiickoii
denepauyu

C y4eToM
0cobeHHOCTer
COIMA/ILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B ob6sacTvt 3cTETHUECKOT0 BOCITUTAHUS: -
3CTeTUUECKOe OTHOIIeHHE K MHUPY,
BKJ/TIOUast 5CTETUKY HayYyHOT0 TBOPYECTBa,
npucyiero Gpu3nueckor HayKe;

- CMIOCOOHOCTDH BOCTIPUHUMAThH Pa3/TMYHbIe
BU/IbI UICKYCCTBA, TPAJULIA U TBOPYECTBO
CBOET0 U APYTMX HapOAOB, OLIYIIATh
IMOLIMOHAILHOE BO3/IeHCTBYEe UCKYCCTBa;
- y6eXX1eHHOCTb B 3HAUMMOCTH [I/ISI
JIAYHOCTU U 0011{eCTBa OTEUECTBEHHOI0 U
MHPOBOT'O UCKYCCTBA, STHUYECKUX
KyJIbTYPHBIX TPAZAULIMI ¥ HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTB K CAMOBBLIPa>KEHHIO B Pa3HBIX
BHZIaX UCKYCCTBA, CTpeM/IeHHe TIPOSIB/ISITh
KauecTBa TBOPUECKOM JTMYHOCTH.
OsafieHre yHHUBepCaIbHbIMU
KOMMYHHUKAaTHBHBIMH JIeHCTBUSIMU:

a) obijenve:

- OCYIIIeCTB/ISITh KOMMYHHKALMU BO BCEX
cdepax >K13HY;

- pacrio3HaBaTb HeBepOasIbHbIE CPeZICTBA
o0111eHus], TOHUMATh 3HaYeHHe
COLIMAJTBHBIX 3HAKOB, PaCTiO3HABATh
TMPe/INOCHUTKM KOH(IMKTHBIX CUTYalWi U
CMSATYaTh KOHQJIMKTEI;

- Pa3BepHYTO U JIOTUUHO U3/1araTh CBOIO
TOYKY 3pPeHHsi C UCTI0Ib30BaHUEM

- YMeTb pacrio3HaBaTh pU3NUeCcKue SBIeHUs
(Tiporieccel) ¥ 0OBSICHSATE UX HA OCHOBE
M3yUeHHbIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEeHOe
JIBIDKEHKE, CBODOTHOE TIaJIeHue Tell,
[IBIDKeHHe TI0 OKPY>KHOCTU, UHepLus,
B3aMMO/IeliCTBHe TeJl, KoebarenpHoe
JBIDKEHMe, pe30HaHC, BOJTHOBOE JIBH)KEHUE;
maddy3usi, OpOYHOBCKOE JBWKEHHE,
CTpOeHUe XXUJKOCTell U TBepAbIX Tel,
n3MeHeHre 00beMa Tesl IPY HarpeBaHU!
(oxyax/1eHUH ), TEIJIOBOE PaBHOBeCHE,
vcriapeHue, KOH/IeHcalvs, TijlaB/ieHue,
KpUCTa/l/I3aLusi, KATleHre, BaKHOCTh
BO3/lyXa, CBSA3b CpeJjHel KNHeTUYEeCKON
SHEepPruy TETUIOBOTO ABMXKEHUSI MOJIEKYJI C
abCo/TIOTHOM TeMITepaTypoi, MOBbBIIeHHe
JaBJIeHUs Ta3a TIPU ero HarpeBaHWY B
3aKPBITOM COCY/Ie, CBSI3b MEXY
rapaMeTpaMy COCTOSIHUSI Ta3a B
W30MpOoLieccax; 3/1eKTpU3alys Tell,
B3aWMO/IeHICTBYE 3apsi/[0B, HarpeBaHUe
TIPOBO/IHMKA C TOKOM, B3aUMOJieiicTBre
MarHuTOB, IeKTPOMarHUTHast MHAYKLWS,
JleiCTBMe MarHUTHOTO 10151 Ha POBOJHUK C
TOKOM U ABVKYILUHCS 3apsi,
3/IEKTPOMAarHuTHbBIE KOie0aHuUs v BOJTHBI,
NIPSIMOJIMHEHHOe paclipoCTpaHeHHe CBeTa,
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SA3BIKOBBIX CPeACTB

OTpakeHHe, IpeyiomyieHre, nHTephepeHIys,
TUQPaKIMS U MTOISIPU3ALIUS CBETa, AUCTIEPCHS
cBeTa; (hoTo3/eKTprUecKuit 3¢ dexT,
CBETOBOE /laBjieHre, BO3SHUKHOBEHHE
JIMHEHUATOr o CIIEKTPa aToMa BOJ[0pPo/ia,
ecTeCTBeHHasl ¥ UICKYCCTBEeHHast
PaIM0aKTUBHOCTh

OK 07.
CopieiicTBOBaTh
COXPaHEeHUI0
OKpY’KatolLei

cpefibl,
pecypcocOepeskeHH 1o,
MPUMEHSITh

3HaHUs 00 U3MeHeHUH
K/TUMarta, TIPUHIHITEI
OepeXx/IMBOro
TIPOU3BO/ICTBA,

3¢ deKTUBHO
ZleficTBOBAThH B
Yype3BbIUaiHbIX
CUTYyaLMsIX

B o6s1acTvt 3K010rMuecKoro BOCTIUTAHUS:

- c(hopMHUPOBAHHOCTD IKOJIOTHUECKOMH
KyJIbTYDBbI, TOHUMAaHUe BJIUSHUS
COLIMAJTBHO-3KOHOMHUYECKHX TPOL[eCCOB Ha
COCTOsIHHE TIPUPOAHON U COLIMAIbHON
cpe[ibl, 0CO3HaHHe r100anbsHOro XapakTepa
9KOJIOTUYeCKUX MpobieM;

- TIJIAaHUPOBAHUE U OCYIIeCTBIeHHEe
ZIeHCTBUIA B OKPY>Kalollleit cpefie Ha
OCHOBe 3HaHWs LjeJiell yCTOMYMBOro
Pa3BUTHS UeI0BeUeCTBa; akTUBHOE
HeTpusTHe 1eHACTBUM, TPUHOCSIINX Bpes
OKpy>Karolleit cpefie;

- yMeHHe MPOTHO3UPOBATh
HeOJ1aronpusTHEIE SKOJIOTUYeCKHe
TM0C/IeJCTBYS TIpe/IIPUHUMaeMbIX
JleliCTBUM, TTpe/IOTBPAILaTh UX;

- pacIIvpeHye OMbITa AesATebHOCTH
5K0JIOrMYeCKOM HarpaB/1eHHOCTH Ha
OCHOBe 3HaHMi 10 (hH3UKe

- copMupoBaTh yMeHUs TIPUMEHSITh

MOy YeHHbIe 3HAHUSA /I 00bACHEHUS
yCJIOBUM TIpOTeKaHUs GU3NUeCKUX SIBJIEHUM B
TIPUPO/IE U JJIs TIPUHATHS TIPAKTHUECKUX
pellleHHi B TOBCeHEBHOU »KU3HU [I7Is
obecreueHus: 6e30MaCHOCTH MPU 00pallleHuH
C OBITOBBIMM TTPUOOpPaMH ¥ TEXHUUECKUMU
YCTPOMCTBaMH, COXpaHeHUs 3/[OPOBBS U
C0o0JTIO/IeHHST HOPM 9KOJIOTHYECKOT0
TIOBe/IeHUs B OKPY>Katolleli cpefe;
MOHHUMaHHe He0OX0JUMOCTHA TIPUMEHEHHST
OCTYKeHUW (DU3WMKU U TEXHOJIOTHH ISt
PaLMOHAILHOTO TIPUPO/IOTI0/TH30BAHUS




. 10
2. CTPYKTYPA 1 COJAEPXXAHUE YYEGHOU AVCLHIUIIINHBI

2.1. O6beM yueOHOM JUCIUIUTHHBI M BH/ABI y4e0HOH padoThI

Buj yueOHoI padoThI O0BeM B yacax
O6nem obpa3zoBaTeIbHOM TIPOrpaMMbl YUeOHOU UCIUTTTUHBI 108
BT. 4.
TeopeTHUecKoe o0yuyeHre, KOHTPOIbHbIE PAOOTHI 90
nabopaTopHBIe 3aHSTHS 14
NIPOME’KYTOYHasl aTTeCTaLHs:
1 cemecTp — KOHTpOJIBHAs paboTa 2
2 cemecCTp — 3aueT 2
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2.2. TeMaTH4eCKHH IJIaH U COfiep>KaHHe y4eOHOH JUCHHUIUTHHBI

Koab1
KOMIIeTeHI[UI
U JIMYHOCTHBIX
HaumeHoBaHue O0BeMm, pe3y/IbTaTos,
CopepixaHue yue0HOro MaTepuasia 4 ()OpMbI OPraHU3aLiH AesTe/IbHOCTH 00yJaromuXCs ¢opmupoBanu
pa3fesioB U TeM aK. u. 10 KOTOPBIX
Crioco0CTByeT
3/IeMeHT
NMPOrpamMMbl
1 2 3 4
Beezienve. ®usvka u  |CopepikaHue yueOHOro MaTepuasia 1 OK 03, OK 05
MeTO/TbI HAyYHOT'0 dusmka — hyHJaMeHTaIbHas HayKa o Tipupo/e. EcTecTBeHHO-HayUHBIN MeTO/I TTI03HAHYS, eT0 BO3MOXXHOCTH U
TTO3HAHMS rPaHULIBI TPUMEHUMOCTH. [ToHsTHEe 0 hH3UUeCKOi KapTUHe MUpa.
Pa3zgen 1. Mexanuka 22
Tema 1.1. OcHOBBI Copepixanue yueGHOro Marepuasia 8 OK 01, OK 02,
KHWHEeMaTuKU MexaHWuecKoe JIBWXKeHWe 1 ero BUAbl. MatepranbHas Touka. Crcrema otcueta. [IpUHLIMI OTHOCUTE/IBHOCTU OK 03, OK 04,
Camunes. Tpaekropusi. [TyTe. [TepemerjeHre. PaBHOMepHOe TIpsiMOJIMHEeHOe [BIbKeHe. Y ckopeHue. I'paduku OK 05, OK 07
[TBIDKeHUs M cKopocTH. [IpsiMosiHelHOe BMKeHre C ITOCTOSTHHBIM YCKOpeHreM. [IBrKeHue C ITOCTOSTHHBIM
[yCKOpeHHeM CBOOOHOTO TafieHusl.
PaBHOMepHOe JIBKeHHe TOUKHU 10 OKPY>KHOCTH, YIJI0Basi CKOPOCThb. LleHTpocTpeMuTe/IbHOE YCKOpeHue.
7

Tema 1.2. OcHOBBI
JUHAMUKH

Co/iep>kaHue yueGHOro MaTepHuasia

OcHOBHas 3a/jaua JruHaMUKU. Cuita. 3akoHbl MexaHuky HerotoHa. Macca. Cuiiel B ipupogie. Crna TsoKeCTy U
C1/la BCEMUPHOI'O TATOTeHUsl. 3aKOH BCEMUPHOI'0 TAroTeHus. ITepBas KocMuueckasi CKOPOCTh. JIBIoKeHUe I1aHeT
1 Masbix Tes1 ConHeuHol cuctemsl. Bec. HeBecomocTs. Cunbl ynipyrocty. Cusibl TpeHUSI.
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Tema 1.3. 3aKOHBI Co/iep>kaHue yueGHOro MaTepHuasia 7
COXpaHeHUs B Vimiynbc Tesa. iMmysibc cuiibl. 3aKOH COXpaHeHUs! UMITyJ/Ibca. PeakTHBHOe BWKeHKe. MexaHuueckas
MeXaHUKe paboTa 1 MomHOCTb. KuHeTnueckast sHeprusi. [ToTeHIanbHast 3Heprusi. 3aKOH COXpPaHeHHsT
MeXaHUUeCcKoH sHepryuu. PaboTa CU/TbI TSDKECTH M CUJTBI YTIPYTOCTH. [IprMeHeHre 3aKOHOB
COXpaHeHUsl.
Pa3pen 2. MonekynsipHas (pM3MKa U TEpPMOAMHAMHKA 16
Tema 2.1. OcHOBBI Cojiep;kaHue yueGHOro MaTepHuasia 9 OK 01, OK 02,
MOJIEKY/ISIPHO- OCHOBHBIE TT0JIOYKEeHHST MOJIEKYIIPHO-KWHETHYeCKOU Teopru. CTpoeHHe ra3000pa3HbIX, KUJKUX U OK 03, OK 04,
KUHeTHYeCcKoun TBepAbIX Tesl. WeanbHblii ra3. [JaBneHue ra3a. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO-KUHEeTHUeCKOM OK 05, OK 07
Teopur Teopur ra3oB. TemrepaTypa U ee u3MepeHue. AOCOMIOTHBIM HY/Ib TeMIiepaTypbl. TepMoArHaMHuecKast
[Kassa Temrneparypbl. CKOPOCTH ABMKEHUSI MOJIEKY/ U UX U3MepeHHe. Y paBHEeHUe COCTOSTHUS
YzeanbHOro rasa. Misonpouieccel ¥ ux rpaduku. ['a3oBble 3aKOHbI
B ToM uuc/ie 1a6opaTOPHBIX 3aHATHH 4
UTabopaTtopHasi paboTa «l/3yueHHe W300apHOro MpoLecca» 2
UTabopaTtopHasi paboTa «l/3yueHHe W30X0PHOI'0 MpoIiecca» 2
Tema 2.2. OcHOBBI Copepixanue yueGHOro Mmarepuasia 4
TepMOJUHaMHUKH BHyTpeHHss sHeprusi. Pabora u Ternonepesaua. KonmiyecTBo TerioTel. Y paBHEHNE TETTIOBOTO
Gasnanca. [TepBoe Haua/no TepMOJMHAMUKH. A/iMabaTHBIN mpoliecc. Bropoe Hauanio TepMOJMHAMUKH.
[TerinoBele apurarenu. KI1/1 TenyioBoro apurarensi. OXxpaHa OpUpO/bI
Tema 2.3. Copepixanue yueGHOro Marepuasia 3
ArperaTHble cocTosiHUAM criapeHre U KOHZeHcalus. HacelljeHHbIN nap U ero cBoiictBa. OTHOCUTebHas BAa)KHOCTb BO3/yXa.
BelljecTBa U (a3oBble [[IpubOOpHI [y1s1 Onpe/iesieHust BAaKHOCTH Bo3/yxa. KureHre. 3aBUCUMOCTD TeMIiepaTypbl KUTIEHUST OT
repexofbl [maBeHys. XapaKTepUCTHKa )KUAKOTO COCTOSTHUS BelljecTBa. biokHuii mopsiiok. I[loBepxHOCTHOE
HaTsDkeHne. CMauuBaHue. KanuisipHele siBjieHUsl. XapaKTePUCTUKA TBEPLOT0 COCTOSIHUSA Bell|eCTBa.
Kpucranmyeckue v amopdHble Tesia
Pa3pen 3. JDylekTpojuHamMuKa 30
Tema 3.1. Cojiep>kaHue yueOHOro MaTepuasia 7 OK 01, OK 02,
O/leKTprYecKoe rosie | DjeKTpUuecKue 3apsiibl. JieMeHTapHbIA 3/1eKTPUUeCcKUil 3apsiji. 3aKOH COXpaHeHus 3apsi/ia. 3aKOH OK 03, OK 04,
Kynona. Dnektpuyeckoe rosie. HarpsokeHHOCTB 3/1eKTpUYeCKOro 1oJist. IIpuHIun cyneprosunvu OK 05, OK 07
riosieii. [IpOBOAHMKY B 3/1eKTPUUECKOM Tiosie. [JU3/IeKTPUKY B 3/1eKTprueckoM ToJie. [Tossspusatust
Ina/1eKTpUKOB. [ToTeH1an. Pa3HOCTE MOTeHLIMAN0B. DKBUIOTEHLIMAaIbHbIE TOBEPXHOCTH. CBsi3b
MeXX/ly HallpSPKeHHOCTBIO M Pa3HOCTBIO MOTEHL[UA/IOB 3JIEKTPUUYECKOTO M0JIS. DIeKTPOEMKOCTb.
KoHpeHcaTopel. DHeprusi 3apsbkeHHOro KoHJeHcaTopa. [IpruMeHeHre KOH€HCAaTOPOB
Tema 3.2. 3akOHbI Cojiep>kaHue yueOHOro MaTepuasia 6

TIOCTOSAAHHOI'O TOKA

OnexkTpuyeckuid ToK. Cuma Toka. JneKTpyUyeckoe COTpOTHB/eHHe. 3akoH Oma [/1s y4yacTKa Liemu.
[MapannensHOEe W TIOC/TE0BaTebHOE COeJIMHEHNWEe TPOBOJHUKOB. PaboTa W MOIIHOCTH MOCTOSITHHOTO
ToKa. TernoBoe felicTBue Toka 3akoH [Ixoyns—IJleHla. S1eKTpOABIKYIIlasi CUjla UCTOUHMKA TOKa.
3akoH OmMa /1J151 TIO/THOM 11eru
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B ToM umncIie 1a00paTOPHBIX 3aHATUHH 4
JlaboparopHast paboTa «Ormpe/jesieHre HeU3BECTHOTO COTIPOTUBIIEHHSI METO/IOM aMIiepMeTpa U 2
BOJIbTMETpa»
JlaboparopHast pabora «M3mepenvie 3/]C ¥ BHyTPEHHETO COTPOTHBJIEHUS UCTOUYHHKA TOKa» 2
Tema 3.3. Cojep)xaHue yue0HOro MaTepHuasia 2
OneKTprUYecKril TOK B | DJIeKTPUUECKUI TOK B MeTasl/lax, B 3JIEKTPO/IUTaX, ra3ax, B BaKyyMme. DJIeKTPOJIU3. 3aKOH
pas/IMuHbIX Cpefiax snekTpomu3a Papazesi. Buapl ra3oBbix pa3pszgoB. TepMosneKTpoHHas smuccust. [lna3ma.
OJeKTpUUeCKUi TOK B MOyNpoBofHUKaX. CoOCTBeHHast U IPUMeCHast POBOAUMOCTU. P-n mepexoy.
ITonynpoBOAHUKOBBIE TPUOOPEI. [TprMeHeHHe MOJTYTTPOBOJHUKOB
Tema 3.4. MarautHoe | Cojep)kaHue yue0HOro Marepuasia 6
roJsie BekTop vHAyKUMY MarHUTHOTO mossi. B3auMogeiictere TokoB. Cuia Amrepa. [IpuMeHeHue CUTbI
Awmrnepa. MarHuTHbIM NOTOK. JleicTBre MarHUTHOTO MOJIsT Ha ABWXKYIIUiics 3apsia. Cusa JlopeHiia.
[Mpumenenue cunbl JlopeHija. MarHuTHbIe cBolicTBa BelllecTBa. Co/iHeuHasi akTUBHOCTD U eé
B/MsIHUE Ha 3emsTio. MarHuTHbIe 6ypu
Tema 3.5. Copepixanue yueGHOro Marepuasia 4
DneKTpOMarHuTHast SIBneHUe 3/1IeKTPOMAarHUTHON UHAYKUMU. 3aKOH 3/1IeKTPOMAarHUTHOW UHAyKUuU. [1paBuno JleHia.
WHIYKLYS Buxpeoe snektpuueckoe rnose. 3/JC UHAYKLIWY B ABWXKYLLMXCS IPOBOJHUKAX. SIB/ieHHe
CcaMOMHAYKLUMU. THAYKTUBHOCTb. DHEPrusi MArHUTHOI'O T0JI TOKA. D/IEKTPOMarHUTHOeE T10J1e
IIpomexyTouHas arrectarus (KOHTPOJIbHasi paforta) 2
Paspgen 4. KosieoaHus ¥ BOJIHBI 15 OK 01, OK 02,
Tema 4.1. CopepikaHue yueGHOro Marepuasia 4 OK 04, OK 05,
MexaHuueckue I'apmonnueckue kKonebanus. CBoOOJHbIE MeXaHUUeCKUe KoyiebaHust. [TpeBpaiiieHye SHePruu MpH OK 07
Kosie0aHusT ¥ BOJTHBI KosiebaTelbHOM JIBWKeHUH. MaTteMaTiueCcKuil MasiTHUK. TIpY>KUHHBINA MassTHUK. BBIHY)KJeHHbIe
MexaHWUeckue Kosiebanus. PezoHaHc. TTonepeuHbie v TIPO/[0/IbHbBIE BOJTHBI. XapaKTePUCTUKU BOJTHBI.
3BYKOBbIE BOJIHBI. Y/IbTPa3BYK U €ro NpUMeHeHue
B Tom unc/ie 1a6opaTopHBIX 3aHATHH
JTaboparopHast pabota «Orpe/ie/ieHre YCKOPEHUsI CUITbI TSPKECTH C TTIOMOIIBI0 MaTEMAaTHUECKOTO
MasiTHUKa»
Tema 4.2. Cojiep>kaHue yueOHOro MaTepuasia 6
O/neKTpoMarHUTHbIe CBo0OOzHbBIE 371I€KTPOMarHUTHEIe Kosiebanus. [TpeBpallieHre SHepru B KojiebaTeslbHOM KOHTYPE.

KOJ/1e0aHWs M BOJTHBI

I[Tepuoy cBOOOAHBIX 3/1eKTpHUecKUX Konebanuii. @opmysa TomcoHa. 3aTyxaromgpe
3/IeKTPOMarHuTHbIe KoebaHusl. BoIHy K/leHHbIe 271eKTpruueckue Konebanust. [lepeMeHHbIH TOK.
Pe3oHaHC B 3/1eKTpruecKoii 1jenu. ['enepatop nepemeHHoro Toka. TpaHcopmaropsl. [Tosnyuenue,
repefiaya U pacrpejiesieHue 3/1eKTPO3Hepryu. DIeKTpOMarHuTHele BoJiHbI. CBOMCTBa
3/IEKTPOMarHUTHBIX BOJH. OTKPBITHIN KoslebaTenbHbIi KOHTYP. OmbiThl I'. epija. M306peTenue
paguo A.C. ITonoeiM. Ilonsarue o paguocsssu. [Ipunnun paguocsssuy. IlpriMmeneHue
J1IeKTPOMAarHUTHBIX BOJIH
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Pazgen 5. OnTuka

18

Tema 5.1. Ilpupoga
cBeTa

Cojiep>kaHue yueGHOro MaTepHuasia

ToueuHblil NCTOYHUK cBeTa. CKOPOCTh PaclpoCTpaHeHUs CBeTa. 3aKOHbl OTPaKeHUs! U IIpeIoMJIEHHsT
cBeta. [TosiHOe oTpaxkeHHe. JInH3b1. [TocTpoeHue n300paxkeHus B iMH3aX. POpMysia TOHKOH JIMH3BI.
YBenmueHue MH3bL. ['/1a3 Kak ontrueckasi cucrema. Ontrdyeckie prubopsl. Temeckomns

Tewma 5.2. BoHOBEIE
CBOIICTBAa CBeTa

Cojiep;kaHue y4e0HOro MaTepuasia

Wutepdepenius cBeta. KorepeHTHOCTL CBeTOBLIX jyuell. iHTepdepeHLusi B TOHKUX TIJIEHKaX.
Kosnbia HetoToHa. Mcnionb3oBanre nHTepdepeHLMU B HayKe U TexHuke. [Iudpaknuys ceeta.
Hudpakiys Ha 11jesu B Tlapasie/ibHbIX Tydax. JudpakiivonHas peieTka. [Tonspu3sarus
rioriepeuHbIx BoJH. [Tonsipusatus ceeta. [Tonsspougsl. Jucnepceus ceeTa. Bubl usnyuyenuid. Buabt
cnekTpoB. CrieKTpeI Ucyckanus. CrieKTpsl TorioieHusi. CrieKTpasbHblid aHamu3. CrieKTpaibHbIe
KJIacChl 3Be3[]. YabTpaduosieToBoe usnyuenue. MHdpakpacHoe n3nyueHre. PeHTreHoBCKUe yun. Ux
nipypo/ia v cBoiicTBa. I11Kasa 3/1eKTpOMarHUTHBIX U3/TyYeHri

B Tom unc/ie 1a6opaTopHBIX 3aHATHA

ﬂa60paT0pHaH pa60Ta «OripefiesieHye [JIMHbL CBETOBOU BOJIHBI C TTOMOIIBIO ,chI)paKI_[HOHHOﬁ
PEeLIeTKm»

OK 01, OK 02, OK
04, OK 05, OK 07

Pa3pen 6. KpanToBas (usuka

10

Tema 6.1. KBanroBast
OITTHKA

Copepixanue yueGHOro Mmarepuasia

KeanToBas ruroTte3a [1nanka. TerioBoe uznyuenue. Kopmycky/isipHO-BOMHOBOM Ayanu3M. POTOHBI.
['unoTe3a Jje Bpoiisisi 0 BOJHOBBIX CBOMCTBaX yacTull. [laBieHue cBeTa. XMUUeCKOe JeiCTBUe CBeTa.
DoTosddexr. YpaBHeHue DiiHIuTeNHa 7151 poTo3ddekTa. [Tprmenenue ¢potosddekra

Tema 6.2. ®usuka
aromMa 4 aTOMHOI'O

s7pa

Co/iep>kaHue yueGHOro MaTepHuasia

Mojie CTpOeHHsI aTOMHOTO sipa. IaepHast Moziesis atoma. OmbiTel O. Pesepdopaa. Mogenb aToMa

Bogopoga 1o H. bopy.

KsanTOBbIe 1TOCTY/1aThl bopa. Jlasepsl. PajioakTUBHOCTb. 3aKOH paJjM0aKTUBHOI'O pacraza.

CTpoeHyrie aTOMHOTO siipa. [leeKT Macchl, SHeprusi CBsI3U U YCTOMUMBOCTL aTOMHBIX siZiep. S1epHble
eaklMy. flfepHas sHepreTuka. JHepreTUUeCKUil BbIX0/, s/lepPHbIX peaklivii. JjeMeHTapHble YaCTULIbI

OK 01, OK 02, OK
04, OK 05, OK 07

Pa3zpgen 7. Ctpoenue BceneHHoi

Tema 7.1. CTpoeHue
ConHeuHol cUCTeMbl

CopepixaHue yueGHOro Mmarepuasia
Cucrema 3emns—IJlyHa. ConHeuHasi cucTeMa: I1aHeThl U Masible Tejla. CTpoeHue U 5BOJIIOLIYS
ConHija.

Tema 7.2. 3Bosro1Us
Bcenennoii

Copepixanue yueGHOro marepuasia
Knaccudmkauys 3Be3z. 3Be3/bl M ICTOYHUKY UX 3Hepruu. ['anakTrika. CoBpeMeHHbIe MpefiCTaBIeHus]
0 CTPOEHHUH U 3BOTIOLUK BcesieHHOM.

B ToM umncie 1a00paTOPHBIX 3aHATHH

JTabopartopHast paboTa «/3yueHre KapThl 3Be3IHOTO Heba»

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

IIpomexyTouHas arrecranus (3auer)

NIN[N

Bcero

108
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3. YCJIOBUS PEAJIU3AIIMM YYEBHOU U CITUTUTAHBI

3.1. Ins peasu3any MPOrpamMmbl y4eOHOH AMCHUILIMHBI IPeyCMOTPeHbI C/IeAyIoLIue
crelMaabHbIe MIOMeLeHH A :

yueOHble  ayauTopud  (MpodwibHBle  J1abOpaTOpWUHM,  MAacTepPCKUEe),  OCHAIlleHHbIe
obopyzioBaHHEM, TeXHUYeCKUMH CpeJCcTBaMHM 00yueHHs, HarJsiAHBIMH IOCOOMSIMU (KOMIUIEKTBHI
yueOHBIX Tab/MLl, CTEHAOB, CXeM U [Ip.), AUJAKTUUeCKUMH MaTepuaiaMy [jisi IPOBeIeHrs 3aHSITUN
BCEX BUJOB, TPeAyCMOTPEHHBIX HacTosiel pabouell MporpaMMoil AWCLMIUIMHBI, B TOM YHC/IE
IPYNNOBLIX U WUHJVBWAYaIbHBIX KOHCY/IbTALlUi, a TakKe [/ MPOBeJeHusl TeKyllero KOHTPOJIS,
MIPOMEKYTOUHOW aTTeCTaliu.

3.2. in¢opmarniuoHHoe ofecrieyeHHe peaan3aljiy MporpaMMal

[na peanu3zanuy TIporpaMMbl  Oub/uMoTeuHblii  GoHA oOpa3oBaTelbHOM OpraHU3alid
pacriosiaraeT TMe4yaTHbIMK W (WM) 3/eKTPOHHBIMU 00pa3oBaTeNbHBIMM U WH(OPMAIMOHHBIMHU
pecypcamMu, peKOMeH/JJOBaHHBIMH [IJIsl MCII0/Ib30BaHMsI B 00pa3oBaTeslbHOM Iporjecce, B o6beme U
KOJIMYeCTBe, OTBeUaroL[MHU TpeboBaHMsM (hesiepasibHOTO TOCYApCTBEHHOTO 00pa3oBaTebHOTOo
CTaH/lapTa I10 CeLraIbHOCTH.

3.2.1. OcHoBHBbIe TTeyaTHbIe U (U/IH) 3/IeKTPOHHbIe U3 laHUA

1. MsikumieB, I'. §. ®wusuka: 10-i1 kmacc: 6a30Bblii W yriayO/€HHBIN  YPOBHU
yuebnuk /T'. fI. Mskumes, b. b. Byxosues, H. H. Corckwuii ; moz pepakuueii H. A. ITapdeHTseBoi.
— 10-e u3pg., crep. — Mocksa : IIpocserjenuve, 2023. — 432 c. — ISBN 978-5-09-103619-0. —
TeKCT : 3/1IeKTPOHHBIN.

2. MskueB, I'. . Pwusuka: 11-#i kmacc: 06a3oBbili U yryiyOnéHHBIM  YPOBHU
yuebnuk /T'. 1. Mskumes, b. b. Byxosues, B. M. UapyruH ; oz pegakiueit H. A. TlapdeHTbeBoi.
— 11-e usp., crep. — Mocksa : IIpocserjenuve, 2023. — 432 c. — ISBN 978-5-09-103620-6. —
TeKCT : 3/IeKTPOHHBIN.

3. BoponijoB-BenbssmutoB, B. A. ActpoHomust: 10-11-e kmaccel: 6a30BbIii ypOBEHb :
yueObHuk / Bb. A. BoponijoB-BempsmunoB, E. K. Crpayr. — 11-e u3z., crep. — Mocksa :
[Tpoceetienue, 2023. — 238 c. — ISBN 978-5-09-103697-8. — TeKCT : 3/1eKTPOHHBI.

3.2.2. lono/iHUTEe/TbHbIE HCTOYHUKH

1. KM-mkona. — URL: http://www.km-school.ru/ — TeKcT: 371eKTpOHHBIM.

2. EquHas  Kosutekius 1MGPOBBIX  oOpa3oBaTenbHbIX — pecypcoB. — URL:

http://school- collection.edu.ru/ — TeKcT: 371eKTPOHHBIN.

3. KubepJ/lenunka. — URL: http://cyberleninka.ru/ — TekcT: 3/1eKTpOHHBI.

4. Hayunas osnektpoHHass Oubmioteka (H3B). — URL: http://www.elibrary.ru —
TeKCT: 3/1eKTPOHHBIM.

5. Poccuiickast HatoHasibHast onbmoreka. — URL: https://nlr.ru/ — TeKcT: 3/1eKTPOHHBIMN.

6. ®enepanbHbIi MopTan «Poccutickoe obpa3zoBanue». — URL: http:/www.edu.ru/ —
TeKkcT: 37MeKTPOHHbIM.


http://school/
http://www.km-school.ru/
http://www.edu.ru/
http://www.elibrary.ru/
http://cyberleninka.ru/
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4. KOHTPOJIb 1 OEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOU JUCIIUITVINHBI

KoHTpo/b U OlleHKa pe3y/bTaTOB OCBOEHUs yueOHOW AMCIMIUIMHBI PACKPBIBAIOTCS Uepe3
JVCLIMIVIMHAPHbIE pe3y/bTaThbl, HalpaB/ieHHble Ha (POPMUPOBaHME KOMIETEHLIMH TMO0 pasfenaMm U
TeMaM Co/iepKaHus yueOHOro MaTepuara.

I/I3y‘IEHI/IE AUCIHUIIV/IMHBbI 3dKAdHYHUBAETCHA 3a4emom.

Koa u HaumMeHoBaHHe
¢opmupyembix
KOMITeTeHI[Ui

Pa3pen, Tema, KOTOpHIE
¢opMupyroT KoMneTeHIUH

MeTojbl OLIEHKHU

OK 01. BeibupaTh Crioco0bl
peleHus 3a1au
ripoheCcCrOHaNTBbHOM [IesiTeIbHOCTH
MIPYMEHUTENTEHO K Pa3/IMYHbIM
KOHTEKCTaM

pasgen 1, tema 1.1, pasgen 1, Tema
1.2,

paszen 1, tema 1.3, pa3gen 2, TeMa
2.1,

pasgen 2, tema 2.2, pasgen 2, TeMa
2.3,

pasgzen 3, tema 3.1, pa3gen 3, TeMa
3.2,

pasgen 3, tema 3.3, pasgen 3, TeMa
3.4,

pasgen 3, tema 3.5, pa3gen 4, TeMa
4.1,

paszen 4, tema 4.2, pa3zen 5, Tema
5.1,

pasgzen 5, Tema 5.2, pa3gen 6, Tema
6.1,

pa3zen 6, Tema 6.2, pa3gen 7, TeMa
7.1,

paszen 7, tema 7.2

OK 02. Ncnonb30BaTh
COBpeMeHHbIe CpeJiCTBa II0MCKa,
aHaM3a ¥ UHTepIIpeTalyn
vHbopMaIy, ¥ MHPOPMaLOHHbIe
TeXHOJIOTUH /1/1s1 BBITIO/THEHUS]
3a7iau npodeCCOHAMbHON
JesTeTbHOCTH

paszen 1, tema 1.1, pasgen 1, Tema
1.2,

pasgen 1, tema 1.3, pa3gen 2, Tema
2.1,

paszen 2, Tema 2.2, pasjen 2, TeMa
2.3,

pasgen 3, tema 3.1, pasgen 3, Tema
3.2,

pasgen 3, tema 3.3, pa3gen 3, TeMa
3.4,

paszien 3, Tema 3.5, paszen 4, TeMa
4.1,

pasgen 4, tema 4.2, pasgen 5, TeMa
5.1,

paszen 5, Tema 5.2, paszen 6, TeMa
6.1,

pasgzen 6, Tema 6.2, pasgen 7, TemMa
7.1,

paszen 7, Tema 7.2

OK 03.

[TnaHupoBaThk U peasn30BbIBaTh
coOCTBeHHOe MPOoQeCCHOHALHOE U
JIMYHOCTHOE Pa3BUTHE,
TipeATPUHAMATETLCKYI0
JIesITeNTIbHOCTD B
ripodeccroHanbHOM cdepe,
WCII0JIb30BaTh 3HAHUS TI0
(hmHaHCOBOI rPaMOTHOCTH B
Pa3/IMYHBIX KM3HEHHBIX CUTYAIUSIX

BBeJIEHMeE,

pasgen 1, tema 1.1, pasgen 1, tema
1.2,

pasgen 1, tema 1.3, pa3gen 2, TeMa
2.1,

paszien 2, Tema 2.2, pasgen 2, reMa
2.3,

pasgen 3, tema 3.1, pa3gen 3, TeMa
3.2,

paszen 3, tema 3.3, paszen 3, TeMa
3.4,

pasgen 3, tema 3.5, pa3gen 7, TeMa

YCTHBIN 0MpOoC,
(hpoHTaNBHBIM OMpoC,
OLIeHKa KOHTPOJIbHBIX pabor,
Ha0/I0JeHNe 3a X0ZI0M
BBITOJ/THEHUsI Tab0PaTOPHBIX
pabor,

OLIEHKA BBITIO/THEHHUS
nabopaTopHBIX pabor,
OIleHKa TeCTOBBIX 3a/IaHUH,
TPOMEXKYTOUHAsI aTTecTariys
(BBITIOSTHEHME KOHTPOJILHOM
paboThl, c/laua 3aueTa)
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E s

7.1,
paszen 7, tema 7.2

OK 04. DddexTrBHO
B3aMMO/IeHCTBOBAThL U paboTaTth B
KOJJIEKTHBE ¥ KOMaH/[e

paszen 1, tema 1.1, pa3gen 1, TeMa
1.2,

pasgen 1, tema 1.3, pa3gen 2, Tema
2.1,

pasgzen 2, Tema 2.2, pasgen 2, TeMa
2.3,

paszen 3, tema 3.1, pasgen 3, TeMa
3.2,

pasgen 3, tema 3.3, pa3gen 3, TeMa
3.4,

paszen 3, Tema 3.5, pa3gen 4, TeMa
4.1,

pasgen 4, tema 4.2, pasgen 5, TeMa
5.1,

pasgzen 5, Tema 5.2, pa3gen 6, TeMa
6.1,

pasgen 6, Tema 6.2, pasgen 7, rTeMa
7.1,

pa3gen 7, Tema 7.2

OK 05. Ocy111ecTB/IATb YCTHYIO U
MMCbMEHHYI0 KOMMYHHKALUIO Ha
roCy/JapCTBEHHOM SI3bIKe
Poccuiickoit degepaiym ¢ yueToM
0COOEHHOCTEH COLMAIbHOIO U
KYyJIbTypHOT'O

KOHTeKCTa

BBe/IeHMe,

pasgen 1, tema 1.1, pa3gen 1, tema
1.2,

pasgen 1, tema 1.3, pa3gen 2, TeMa
2.1,

paszen 2, Tema 2.2, pasjen 2, TeMa
2.3,

pasgen 3, tema 3.1, pasgen 3, TeMa
3.2,

pasgzen 3, tema 3.3, pa3gen 3, TeMa
3.4,

pasgen 3, tema 3.5, pasgen 4, TemMa
4.1,

pasgen 4, tema 4.2, pasgen 5, TeMa
5.1,

paszen 5, Tema 5.2, paszen 6, TeMa
6.1,

pa3gzen 6, Tema 6.2, pasgen 7, TeMa
7.1,

paszen 7, Tema 7.2

OK 07. CopieficTBOBaThb
COXpaHeHHI0 OKPYKaroLieid cpeibl,
pecypcocbOepeXXeHuto, MPUMEHSITh
3HaHWs 00 U3MeHeHUH KIMMara,
TIPUHLUITEI OePeXX/TMBOTO
TIPOU3BOACTBA, 3P PEeKTUBHO
JlefiCTBOBaTh B Upe3BbIUaliHbIX
CUTYaLSIX

pasgen 1, tema 1.1, pa3gen 1, Tema
1.2,
paszen 1, tema 1.3, pasgen 2, TeMa
2.1,
pasgen 2, Tema 2.2, pasgen 2, TeMa
2.3,
paszen 3, tema 3.1 paszen 3, Tema
3.2,
pasgen 3, tema 3.3, pa3gen 3, TeMa
34,
pasgen 3, tema 3.5, pa3gen 4, TeMa
4.1,
paszen 4, tema 4.2, pasgen 5, TeMa
5.1,
pasgen 5, Tema 5.2,pa3zen 6, Tema
6.1,
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