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Pabowas mnporpamma ydeOHOW JAWMCHUIUIMHBI pa3paboTaHa Ha ocHoBe DexepanbHOrO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa CpPerHEero mnpodeccHoHAILHOrO 00pa30BaHUS IO
npodeccun 43.01.09 TToBap, konaurep [lpukaz Munnpocsemenus: Poccun ot 14.04.2022 N 235 (pen.
ot 03.07.2024) "O6 yrBepxkacHuu (eaepaTbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
cpenHero mpodeccHoHaNBHOTO oOpa3zoBanus 1o mnpodeccun 43.01.09 TloBap, xonautep"
(3apeructpupoBano B Muniocre Poccum 24.05.2022 N 68567)); Konuenmwu mnpernogaBaHus
0011e00pa30BaTeNbHBIX JUCHHUIUIMH C YY4€TOM MpO(GECCHOHATBLHON HAIMPAaBICHHOCTH MPOTPaMM
cpenHero mpodeccuoHaTpHOTO 00pa30BaHMs, peaT3yeMbIX Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus
(Pacnopsoxenne MunucreperBa [Ipocsenienust Poccuiickoit deneparuu Ne P-98 ot 30 anpens 2021
rozia); Merouk npenojiaBanus 1o o01ieo0pa3oBaTenbHbIM (00s3aTeIbHBIM) TucHUIInHaM («Pycckuit
a3bIK», «Jluteparypa», « IHOCTpaHHbIN A3bIKY», «MatemaTtkay, «Mcropus» (namn «Poccus B Mupey),
«Du3nveckas KyiabTypa», «OCHOBBI O€30MaCHOCTH KU3HEACATEITBHOCTY, KACTPOHOMUSI») C YIETOM
npodeCCHOHANBHOM HAMPAaBICHHOCTH TPOTPAMM CPEIHETO0 MPOQEeCCHOHAIBHOTO 00pa30BaHMs,
peain3yeMbpIXx Ha 0a3e OCHOBHOTrO o0miero o0Opa3oBaHUs, MPEAYCMAaTPUBAIONINX HWHTEHCUBHYIO
00111€00pa30BaTENbHYI0 TOATOTOBKY  OOyYalOmMXCS C BKJIIOYCHUEM TMPHUKIATHBIX MOIYJEH,
COOTBETCTBYIOIIUX MPOGECCHOHAIBHON HANPaBIEHHOCTH, B T.4. C YYETOM NMPUMEHEHHSI TEXHOJIOTHUIl
JUCTAHIIMOHHOTO U AJeKTpoHHOro oOyueHus (Pacnopsokenne MunucteperBa IIpocBemenus
Poccuiickoit deneparuu Ne P-198 ot 25 aBrycra 2021 rona).

MIpUMEPHOI pabouelt mporpaMMbl 001I€00pa30BaTEIPHON AUCIUIUIHHBL «MaTtemaTukay s
npodeccroHalbHBIX 00pa30BaTENIbHBIX OpraHU3aIHil (paccMoTpeHo Ha 3aceaanuu [legarornueckoro

cosera ®I'BOY AI10 UPIIO, IIpoTokon Ne6/2025 ot «18» anpens 2025 roxa)

VYkpynaennas rpynmna 43.00.00 CepBuc u Typuszm

Opranuzanus-pazpadotuuk: ['ocynapctBeHHOe OromKeTHOE MpodeccnoHalbHOe 00pa3oBaTeIbHOE
yupexxaenne «Komapudckuii MEXaHUKO-TEXHOJIOTUYECKUI TEXHUKYM»

Pa3pabotunku: KopoBuna Anna AHaronbeBHa -nipenogasarens [ BIIOY KMTT

Pexomengosana MetomnueckuMm CoBeroM I' BIIOY KMTT.
IIpotokon Ne 1 ot « 28 » aBrycta 2025T.
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1. Oo0wmas xapakrepucTHKa padoyeil mporpamMmbl 001e00pa3oBaTeIbHOM
AUCUMILTUHBI «DU3UKA
1.1. MecTo AuCHUIIMHBI B CTPYKTYpe o0pa3oBaTteibHoil nporpammsl CIIO:

O6meobpazoBatenbHas aucuumuinHa «®dusuka» sBiaseTcs 00s3aTeIbHON
4acTbl0  00IIe00pa3oBaTENbHOIO  IUKJIA  00pa3oBaTeNbHOW  MPOTPaMMBbI
B cooTBeTcTBUU ¢ PI'OC CIIO no npodeccuu 43.01.09 [loBap, koHaUTED.

1.2. llean ¥ muIaHUpyeMble Pe3yJbTAaThl OCBOCHUS AUCHUIIIHHBI:

1.2.1. lean nuCcHUATIMHBI:

Copepxanue mnporpammbl 00mIe00pa3oBaTeNbHON AUCHUILIUHBL Du3nka
HAIpPABJICHO HA JOCTUKEHUE CIEAYIOUIUX LIeJICH:

e (opmupoBaHuEe y 00YyYaIOIIMXCS YBEPEHHOCTH B IIEHHOCTU 00pa3oBaHUs,
3HAYMMOCTH (U3MYECKUX 3HAHUU [JII COBPEMEHHOrO KBAJIU(DHUIIMPOBAHHOTO
CIEIUAKCTA MIPU OCYIIECTBICHUH €T0 MpodecCuOHATBHON NeATEIbHOCTH;

e (hopMupOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

e OBiIazeHHe  cnenupuyeckod  cucteMol  (U3MYECKUX ~ TIOHSTHA,
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

® OCBOEHHE OCHOBHBIX (DU3UYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHUE OCHOBHBIMH METOJIAMH HAyYHOrO T[O3HAHUSA MPUPOABI,
UCIIONIb3yeMbIMU B (pu3uke (HAOMIOACHUE, OMHMCAHHWE, W3MEPEHHE, BBIIBUKCHHUE
TUIIOTE3, TPOBEJAEHUE SKCIIEPUMEHTA);

® OBJIAJICHHE YMEHUSIMH 00pabaThiBaTh JAaHHBIC HIKCIIEPUMEHTA, OOBICHSITH
MOJIYYCHHBIE PE3yJbTaThl, yCTAHABIUBATH 3aBUCUMOCTH MEXKIY (U3MYECKUMU
BEITMYMHAMU B HAOJII01a€MOM SIBJICHHUH, JIETAaTh BHIBOIBI,

e (opmMupoBaHHE YMEHHUs pemiath (U3MUECKHE 3a7a4d Pa3HBIX ypPOBHEH
CJIOKHOCTH;

® pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B Mpoliecce MPUOOPETeHUSI 3HAHUM C MCIOJIb30BaHUEM Pa3IMUYHBIX
HMCTOYHUKOB HHQPOpMAIIMU U COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHUN;
yMeHUM GopMyIrupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO

K pusnueckoil nHpoOpMaLUK, MOTYy4aeMON U3 Pa3HbIX UCTOYHUKOB;



® BOCMHTaHUE YYBCTBA FOPJIOCTH 32 POCCUUCKYIO (DU3NUYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHS 00LICO0Pa30BaTeJbHOM
aucUIIMHLI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocanose ®I'OC COO

O6mue komnetreHnuu (nanee — OK) u npodeccuoHaibHbIe KOMIIETCHIIUU
(manee — [1IK) ®I'OC CIIO B COOTHECEHHUU C JIMYHOCTHBIMU, METANPEIMETHBIMU U
MpEeIMETHBIMU pe3yJbTaTaMu o0yueHus OazoBoro ypoBHs (mamnee — IIPO)

®I'OC COO npencraiaeHbl B Ta0IHIIE:



Koxa
U HaMEeHOBaHMHeE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMMbl 0 JUCIHUIIJIMHE

Oomue

I[chmmnnapnble

OK 01. Berbupatb
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MIPUMEHUTEILHO

K Pa3InIHBIM
KOHTEKCTaM

JIngHocTHbBIE pE3yJIbTaThl AOJDKHBI OTpaXaTb B 4YaCTU
TPYAOBOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHWE IEHHOCTH MacCTEPCTBA,
TPYyI0JII001E;

- TOTOBHOCTDH K aKTHUBHOM JCATCIIbHOCTHU TEXHOJIOTHYECKOU
" COIMATHLHOMN HaIpaBJICHHOCTH, CIOCOOHOCTh
WHUIHUHUPOBATD, IIJIaHUPOBATHh n CaMOCTOATEIIbHO
BBIIIOJIHATDE TaKYI0 JCATCIBbHOCTD,

- WHTEpEeC K pasIuyHbiM cdepam TpodecCHOHATBHON
NESITEITHOCTH,

-  TOTOBHOCTh MW  CIIOCOOHOCT K  0Opa3oBaHHIO
1 caM000pa30BaHHUIO Ha MPOTSHKEHUN BCEH JKU3HU;
MertanpeameTHble pe3yibTaThl JOKHBI OTPAaXKaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU IEHCTBUSMHU:

a) 0a30BbIE JIOTUYECKUE ICHCTBUSA:

CaMOCTOSITENIBHO  (POPMYNIHUPOBATh M aAKTYaIU3HUPOBATH
npoOiemy, paccMmarpuBath ee BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK WK OCHOBAHUSA

JUIsl  CpaBHEHHs, KiIacCUpUKAIMKH W 00O0OIICHUS;
OTIPEICIIATh IENIN ACITeIbHOCTH, 3a7aBaTh MapamMeTphl U
KpUTEPHH

UX  JOCTHXKCHHS,  BBISBJIATH  3aKOHOMEPHOCTH  H
MPOTUBOPEYUS

B pacCMaTPUBAEMBIX SIBICHUIX
0) 6a30BBIC HCCIIEAOBATEIIBCKUE JCHCTBUS:
- BIIQJeTh HaBBIKAMHU Yy4eOHO-UCCIIEOBATENBCKON U

NPOCKTHOW  JIEATENBHOCTH, HaBBIKAMU  Pa3peUICHUs
npobinem;
- BBIABIATH  NPUYMHHO-CIICIICTBEHHBIE  CBSI3U W

I[IP6 1. CdopMupoBaHHOCTH MNPEACTABIECHUNH O POJIH
U MecTe (PM3MKH M aCTPOHOMHHU B COBPEMEHHOW HAYYHOU
KapTUHE MHpa, O CHUCTEMOOOpasyrome posin (U3NKU
B Pa3BUTHU €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTUH, O BKI3J€ POCCUUCKMX U 3apyOEKHBIX
YUEHBIX-(OU3UKOB B  pa3BUTHE HAyKH; [OHUMaHHE
GuU3MYEeCKON  CYIIHOCTH  HAOMIOaeMbIX  SIBJICHHUH

MHUKpPOMHpPA, MAaKpOMHpa W Meramupa; MOHUMaHHUE POJIN
ACTPOHOMHH

B TNPAKTHUYECKOHN JIEATSIHHOCTH YelIOBEKa M JalbHEHIIIeM
HAyYHO-TEXHUYECKOM pa3BUTHH, poiu bu3ukn
B (opmMupoBaHMM Kpyrozopa ©  (yHKIHMOHAIBLHON
IPaMOTHOCTH 4YEJIOBEKA Uil PEIICHUS MPaKTUYCCKUX
3ajay;

I[TIP6 2. CdopmMupoBaHHOCTh YMEHHN paclo3HaBaTh
buszndeckue  sABICHUS  (MPOIECCBI) U OOBICHSATH
UX HAa OCHOBE W3YYCHHBIX 33aKOHOB, pPaBHOMEpHOE
U DPaBHOYCKOPEHHOE  NPSMOJIMHEHHOE  JIBUKCHUE,
CBOOOJIHOE TaJICHUE TeN, JBWKCHHE ITI0 OKPYKHOCTH,
UHEPIUS, B3aUMOJICHCTBUE Tell, KOJIeOaTeIbHOE IBUKCHUE,
PE30HAHC, BOJHOBOE JIBUKCHUE; TUPPY3usi, OPOYHOBCKOE

IBUKEHUE, CTPOCHHE JKUIKOCTEM U TBEPIBIX TEll,
U3MEHEHHE O00beMa Tel MpPU HarpeBaHUU (OXJIAKICHHH),
TEIJIOBOE  pAaBHOBECHE, HUCIAPEHUE,  KOHJEHCAalus,
IUIaBJIGHUE, KPHUCTAJUIM3alMsl, KWUIIEHHWE, BJIAXHOCTH
BO3/1yXa, CBSI3b CpeIHEH KHHETHYECKOW DJHEepruu
TEIUIOBOTO  JBIDKEHUS  MOJEKydl ¢  aOCOJIOTHOM

TeMHepaTypOﬁ, INOBBIIICHUEC [JaBJICHHUA Ta3a IIpU Cro
HarpeBaHnuu

B 3aKpBITOM COCyJdC, CBA3b MCKAY IapaMCTpaMiu




aKTyaJIM3UpOBaTb 3aJady, BBIIABUIATh TUIOTE3y €€
peuieHus, HAaXOAWTh apryMEHThl Ul JOKa3aTelbCTBA
CBOUX YTBEPXKACHMM, 3aaBaTh IApaMETpPbl U KPUTEpUU
peuenus;

- AHAJIM3UPOBATH IOJYYCHHBIE B XOJ€ PELICHUs 3aJa4u
pe3ynbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- YMEThb II€PEHOCHUTh 3HAHUSA B TIO3HABATEIBHYID U
MIPAKTHUYECKYIO YaCTH KU3HEACITEIBHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUTaTh HOBBIE HJIEH, Npe/yiaraTb OpUTHHAIbHBIE
MTOJXO/Ibl U PELICHUS;

- MPOSBIISATE CIOCOOHOCTh MX HCIOJb30BAHUS B
MTO3HABATEIBHON U COLMATIBbHON MPAKTUKE

COCTOSIHUSI Tra3a B H30IPOLECCAX; 3IEKTpU3ALUSL Tell,
B3alMO/JICIICTBUE 3apsJ0B, HarpeBaHUE IPOBOJHHUKA C
TOKOM, B33PIMOI[GI7[CTBI/IG MariuToOB, 3JICKTPOMAaIrHHUTHAA
HHAYKIHA, ﬂCﬁCTBHG MAravMTHOIO IIOJid Ha IMPOBOAHUK C
TOKOM

U JABWXKYIIUHCA 3apsll, SJIEKTPOMAarHUTHBIC KOJeOaHUs
W BOJIHBI, TPSIMOJIMHEHHOE PACIpPOCTPAHEHHE CBETAa,
OTpaXx€HHe, MpesoMIIeHue, UHTeppepeHuus, Audpaxuus
u MOJISIpU3aITus CBeTa, Jycrepcust CBeTa;
dboTosnexkTpuyeckuii  3QdeKT, CBETOBOE  JIaBIICHHUE,
BO3HUKHOBEHHUE JIMHEIYaTOro CrekTpa aToMa BOJOpOAaA,
€CTCCTBCHHAA U HCKYCCTBCHHAA PAAUOAKTUBHOCTD,

[1P6 3. BnageHme OCHOBOMOJIATAIOMIUMU (HU3MUECKUMU
IIOHATUAMHA u BEIIMYMHaAMU, XapaKTCpU3yrOInMnu
du3nYecKue MPOIECCHl (CBS3aHHBIMU C MEXaHHUYECKHM

JABHMXKCHUEM, BSaHMO,Z[eﬁCTBPIeM TCJI, MEXaHUYCCKHMHU
KoJICOaHHSIMU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BE€IICCTBA, TCIIJIOBBIMHA mpoueccaMu,

AJIEKTPUYECKUM U MArHUTHBIM TOJISIMHU, 3JIEKTPUUYECKUM
TOKOM, JJICKTPOMArHUTHBIMH KOJICOAHUSIMU WU BOJIHAMHU;
ONTUYECKUMH SABJICHUSIMH, KBAaHTOBBIMHM SBJIICHUSMH,
CTPOCHHEM aToOMa U aTOMHOTO sJIpa, PaJHOAKTHBHOCTBIO);
BJIAJICHUE  OCHOBOIIOJATalOlUMU  ACTPOHOMUYECKUMU
MIOHATHUSIMU, TIO3BOJISIOIIMMH XapaKTEPU30BaTh MPOIIECCHI,
MPOUCXOSIIIME Ha 3Be3/aX, B 3BE3JHBIX CHCTEMaX,
B MEXTaJIaKTHUYECKOW cpejie; JABMIKEHHE HEOECHBIX Tell,
3BOJIIOLIMIO 3Be3]1 M BeeneHHoii;

I[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TeopusiMu (3akoH BcemupHoro tsarotenus, [, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpPaHEHHUS MEXAHUYECKOU
DHEPruM, 3aKOH COXPaHEHHUS HMIYJbCa, [PUHLUII
CyNEPNO3ULUHU CHII, MIPUHIIAI PaBHONPAaBHOCTH
WHEPLHUAIbHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHHUs BEIIECTBA, Ta30BbIE




3aKOHBI, TEPBBI  3aKOH  TEPMOJMHAMHUKH,  3aKOH
COXPaHEHHUs JIEKTPUUECKOT O 3apsa, 3akoH KyioHa, 3akoH
Oma s ywactka uenu, 3akoH Owma g MOJTHOU
ANEKTPUUYECKON 1enu, 3akoH JDkoyns - JleHua, 3akoH
NEKTPOMArHUTHOM  MHAYKIMH, 3aKOH  COXpaHEHUs
SHEPTrUM, 3aKOH MPAMOJUHEHHOTO PpaCIpOCTpaHEHUS
CBE€Ta, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMJIICHHUS CBETA;
3aKOH COXPaHEHUS YHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa,
3aKOH COXpAaHEHHUS JJIEKTPUYECKOTo 3apsijia, 3aKoH
COXpaHEHHUs MacCOBOTO YHMCIA, MOCTynatkl bopa, 3akoH
paauoaKTUBHOTO pacmajia); yBEPEHHOE HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEW TpH aHaIn3e (PU3NUECKUX
SIBJICHUH U MTPOIIECCOB;

[IP6 6. BrnameHne OCHOBHBIMH METOJAMH HAyYHOTO
MMO3HAHMSI, UCTIOIH3YEMBIMH B (PU3HUKE: TIPOBOJUTH MPSMbIC
U KOCBEHHbIE U3MEpEeHUs (PU3MUECKUX BEJIWYNH, BHIOHpas
ONTUMAJILHBIN CIIOCOO M3MEPEHUS U UCIOJIB3YS U3BECTHBIE
METO/Ibl OIIEHKH MOTPEIIHOCTE W3MEPEHUM, MPOBOIUTH
UCCIIEIOBaHNE 3aBUCUMOCTEH  (U3MYECKMX BEIMYUH
C WHCIOJb30BAaHHEM MPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3YJIbTAThI, UCTIONb3YS (PU3NYECKUE TEOPUH,
3aKOHBI U IOHSTHS, U JIeJIaTh BBIBObI; COOJIIOIATh ITpaBUIIa
0e30macHOro TpyJa NpH MPOBEIECHUU HCCIEAOBAHUN
B paMkKax Yy4yeOHOTO OKclepuMeHTa U  ydeOHOo-
HCCJIEI0BATENIbCKON  JESATENIbHOCTU C  HUCIOJIb30BAaHUEM
U(GPOBBIX U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO
obopynoBaHus;  CPOPMUPOBAHHOCTH  IPEICTABICHHIA
0 MeToJax TIOJIyY€HUsT HAyYHBIX aCTPOHOMHUYECKHUX
3HAHUH,

ITP6 7. CpopMHpPOBAHHOCTh YMEHMS pellaTh pacyeTHbIE
3ala4yd  C SBHO 3aJaHHOM (U3MYECKOM MOJEINbIo,
UCTOJNIB3YS (PM3MUYECKHE 3aKOHBI U MPHUHIIUIBI; HA OCHOBE
aHaJM3a yCJIOBUS 3a/1a4d BHIOMpATh (PU3UYECKYIO0 MOJIEINb,
BBIICTSATh  (U3MUYECKME BEIMYUHBI H  (QOPMYIIBI,




HE0OX0IUMBIE

JUIs €€ PpEeIlEHUs, MPOBOJUTH pacueTbl U OLICHUBAThH
pEIbHOCTh  TOJYYEHHOrO  3HAueHus  (U3NYECKOU
BEJIMYMHBI; pelllaTh KaueCTBEHHBbIE 3aJayd, BbICTpauBas
JIOTUYECKH HEMPOTUBOPEUUBYIO LEMNOUYKY pacCyKICHUM
C ONOpPOM Ha HW3YYEHHbIE 3aKOHBl, 3aKOHOMEPHOCTH
1 (GU3HYECKUE SIBJICHUS

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MTOMCKA, aHaJIN3a

Y MHTEPIpETauu
uHpopmanuu

1 uH(GOPMaLMOHHbBIE
TEXHOJIOTUU

JUIS BBITIOJIHEHUS 3a7a4
npodecCHoHaTbHOM
JeATebHOCTH

JIngHOCTHBIE PE3yJAbTAThl JIOJDKHBI OTpa)XaTh B YaCTH
[IEHHOCTH HAYYHOTO MMO3HAHMUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN

MPAaKTUKK, OCHOBAaHHOTO  HAa  JHAJOre  KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEJIbCKOU

KYJIBTYPBI KaK CPEJICTBAa B3aUMOJICHCTBUS MEXKTY JTIOIbMH
Y TIO3HAHUS MUDA;

MertanpeaMeTHbIe Pe3ynbTaThl JODKHBI OTPAKATh:
Ognanenue YHUBEPCATHHBIMU y4eOHBIMU
M03HABATEIbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopmaruen:

- BJIQJCTh HaBBIKAMU TOJNy4YeHHs HHOpMauu U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITLHO
OCYIIIECTBIISATh  TIOUCK, AaHAajW3, CHUCTCMATU3AIMI0 H
WHTEePIpPETAIHI0 HHPOPMAIIMU PA3IHYHBIX BUJOB U (OpPM
MIPEICTABIICHHSI,

- UCIIOJIb30BaTh cpeiacTBa UH(POPMALMOHHBIX
M  KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B  pCIICHHH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3AIMOHHBIX
3a/1a4 ¢ coOoIeHueM TpeOOBaHUM IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX
Y 9TUYECKHX HOPM, HOPM UH(POPMAITMOHHOM O€30MaCHOCTH

I[IP6 5. VYMeHue y4duThIBaThb TpaHUIBl PUMEHEHUS
M3YYEHHBIX (U3UYECKUX MOJIEICH: MaTepHalibHas TOYKa,
WHEepIMaIbHas CUCTEMA OTCYETa, UICATBHBIN Ta3; MOJACIN
CTPOEHHUS Ta30B, XKUJKOCTEH M TBEPIBIX TE€J, TOYECUHBIN
AIEKTPUIECKUH 3apsif, siAepHas MOJIENIb aTOMa, HyKJIOHHAsI
MOJIEJIb ATOMHOTO sJIpa MpH perieHNH GU3NIECKHUX 3a/1a4;
I[IP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW TIO3UIIUU
110 OTHOIIEHHUIO K (pU3u4ecKoil nHMOPMAIH, TIOTydaeMOu
U3 pa3HbIX UCTOYHUKOB, YMEHHI HCIIOIb30BaTh IU(PPOBHIE

TEXHOJIOTUU TUISt TIOKCKa, CTPYKTYPHUPOBAHUS,
UHTEpIIpETallul U TpeACTaBieHus y4eOHONW M Hay4yHO-
MOIMYJISIPHOM nHpopManuu; pa3BUTHE YMEHHI

KPUTHYECKOIO aHAJIM3a MoTy4aeMoil nHpopMauu

OK 03. ITnanupoBats
U pPean30BbIBATh

JIM4HOCTHBIE pe3yiIbTaTbl AOJDKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUSA!

I[MP6 9. CdopMHupPOBaHHOCTH COOCTBEHHOW TMO3HIIMH
110 OTHOIIICHUIO K (hU3NUECKOil mHOpMAIMH, IOTydaeMOi




COOCTBEHHOE
npoeccuoHaabHOe

Y JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIHCKYIO
JEATeITbHOCTD

B MpodeccroHATbHO N
cdepe, UCTIOJIB30BATH
3HaHUA 10 PAaBOBOM

1 (pMHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CUTYAIHSIX

- CIOCOOHOCTH OLIGHMBATh CUTYallMI0 U MPUHAMATh
OCO3HAHHBIC pELICHUs, OPUEHTUPYSACh HAa MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI
U LIEHHOCTH;

-OCO3HaHUE JIMYHOIO BKJIAJ B IIOCTPOCHHE YCTOMYMBOTO

Oynyuiero;

MerTanpeaMeTHbIe pe3yIbTaThl JJODKHBI OTPAXKaTh:
Osnanenue YHHUBEPCATHHBIMU PEryIsTUBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3aIus:

- CaMOCTOSITEIBHO  OCYIIECTBIATh  TO3HABATEIHHYIO
NESTENIbHOCTh,  BBISBJIATH ~ NMPOOJEMBI, CTaBUTh H

dhopmynupoBaTh COOCTBEHHBIC 3a7]a4H B 00pa30BaTeIbHON
TSI TEITEHOCTH

" )XU3HCHHBIX CUTYallHAX,

- CaMOCTOSITEJIBHO COCTABJIATDH IUIAH PEHICHUs MPOOIEMBI
C y4eToM HMEIOLIUXCI  PECypcoB,  COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

0) CAaMOKOHTPOJIb:

WCII0JIb30BaTh MPUEMBbI pedIeKCHH JIJIsl OLIEHKH CUTYallUH,
BBIOOpA BEPHOTO PELICHHUS;

- YMEThb OLIGHHBATh PUCKU M CBOEBPEMEHHO MPUHUMATH
pELICHUS 110 UX CHIKEHHUIO

N3 pa3HbIX HCTOYHUKOB, yMeHI/Iﬁ HUCIIOJIBb30BaTh I_[I/I(prBBIe

TEXHOJIOTUH JUTS IIOUCKA, CTPYKTYpPUpOBaHUS,
UHTEpIIpETallM U MpeACTaBleHuss y4eOHON M Hay4HO-
HOIYJIIPHOM UHpOpMaLNY; pasBuTHE yMEHUHI

KPUTUYECKOTO aHaJIHM3a MMoJlyyaeMoi HH(popMaIiu

OK 04. 3ddexruBHO
B3aMMO/ICHCTBOBATh
U paboTarth
B KOJIJICKTHBE
Y KOMaHJIe

JIMYHOCTHBIE PE3yNbTaThl JIOJKHBI OTpPaXaTh B YaCTH
[EHHOCTH HAyYHOTO IMO3HAHUS:

-OBJIaJICBAHME HAaBBIKAMU  Y4eOHO-HCCIIECIOBATEIBCKOM,
IIPOCKTHOM M COIHAILHOM JIeATEIIbHOCTH;
MertanpeaMeTHbIe Pe3ybTaThl JODKHBI OTPAKATh:
OBiaficHHe  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMH
JIEUCTBUSIMHU:

0) coBMeCTHas ACATEIBHOCTD:

- MOHMMAaTh W WCIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOM
Y MHJIUBUIYaJIbHOU PaObOTHI;

- BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JICHCTBHIA

ITP6 10. OBnageHue yMmeHussMH paboTaTe B TpyHIe
C  BBIIOJHEHUEM  pPa3IMYHbIX COLMAJIBHBIX  PpOJIEH,
IUTAHUPOBATh PabOTY I'PYIIIbI, PALMOHAIIBHO PACIPEAEIATh
JIeSITeIbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJeKBAaTHO
OLICHMBATh BKJIAQJ KaXJIOT0 U3 YYaCTHUKOB TIpPYIIIbI
B PELICHUE paccCMaTpUBaeMOil MpooIeMbl
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C y4eTOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KasKIOro
YJIEHA KOJUIEKTUBA;

- IMPUHHUMATDb neiaun COBMECTHOM JACATCIIBHOCTH,
OpraHM30BbIBATH W KOOPAWHHMPOBATH JIEUCTBHS IO €€
JOCTH>KEHHIO: COCTaBJIATh IUIAH JCUCTBUM, paclpereisaTh
poJii C Y4eTOM MHEHUHl YYacTHUKOB, OOCYXJaTh
pe3yibTaThl COBMECTHOU pabOTHI;

-OLIEHUBATH KA4€CTBO CBOETO BKJIAAA M KaXKI0T0 y4aCTHUKA

KOMaHJpl B OOHmMI pe3yabTaT Mo pa3pabOTaHHBIM
KpUTEPUSIM;
OBnanenue YHUBEpCAIbHBIMU peryasTUBHBIMU
NEUCTBUSIMU:

T') IpUHSTHE ce0s U IPYTUX JHOJICH:
- IPUHUMAaTh MOTHBBI M apTyMEHTHI JAPYTHX JIOJEH MpHU
aHaJIN3€ PE3YJIbTATOB JICITEIbHOCTH

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu
C y4€TOM 0COOEHHOCTEH
COLIMAJIBEHOTO U
KYJIbTYPHOTO KOHTEKCTa

JInuHOCTHBIE pE3ynbTaThl AOJDKHBI OTpakaTh B YacTH
ACTETHYECKOTO BOCIIUTAHMS:

- 3CTETHUYECKOE OTHOIIECHHE K MHPY, BKIIOYAs 3CTETUKY
ObITa, Hay4HOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpyaa

M OOIIECTBEHHBIX OTHOILIEHU;

B 00JIaCTH MAaTPUOTHIECKOTO BOCIUTAHUS MTPOSIBIISTH:
-IIEHHOCTHOE OTHONIIEHUE K rOCYJAapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIIECINIO, NMaMSITHUKAM,
TpaguuusM HapojoB Poccuu, noctmxenusim Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;
MeranpeaMeTHbIE pe3yiabTaThl TOKHBI OTPAXKaTh!
OBnageHue  yHUBEpPCAIbHBIMM  KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

a) oO1IeHue:

- OCYIIECTBJIATh KOMMYHHKAIIH BO BCeX cpepax KU3HH;

- pa3BEepHYTO M JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[IP6 1. CdopmupoBaHHOCTH MPEACTABICHUNH O POJIH
1 MecTe (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAy4yHOU
KapTUHE MHpa, O CHUCTeMooOpasyromeld poiu (HU3UKH
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJOTUH, O BKIAJ€ POCCUUCKUX U 3apyOeKHBIX
YVUEHBIX-(OU3UKOB B  pa3BUTHE HAyKH; [OHUMaHHE
¢busznyeckoil  CylHOCTH  HaONIOJAeMbIX  SBJICHUHN
MUKpPOMHpA, MAaKpOMHpa U Meramupa; MoHHMaHHUE POJIn
ACTPOHOMHH

B NPAaKTUYECKOMN NEATENbHOCTH YeNOBEKa U JajbHeiIieM
HAyYHO-TEXHUYECKOM pa3BUTHUH, poinu buzuku
B (¢opMuUpOBaHHU Kpyrozopa # (GYHKIHOHATHHON
IPaMOTHOCTH YeJIOBEKa JUIS PEIICHUS MPAKTUYECKUX 3a/1a4
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OK 07. CogetictBoBarh | JINUHOCTHBIE pe3yNbTaThl IOJKHBI OTpaxkarh B vact | [IP6 8. CdopMHpOBaHHOCT yYMEHHS IPHUMEHSTH
COXpPaHEHHIO HKOJIOTUYECKOTO BOCITUTAHUS: NOJydeHHBIE  3HAHWS Il OOBSACHEHHS  YCIOBHMA
OKpYKAroIlel cpepl, - copMHPOBAaHHOCTH  JKOJIOTUYECKOH  KYJBTYpHI, | IPOTEKAaHUs (DU3MUYECKUX SBJICHUH B MPHUPOJAE W IS
pecypcocOepexeHuto, MOHUMAaHHE BIIMSTHUS COLMAIIbHO-9KOHOMHYECKUX | IPUHATUS TPAKTUYECKUX pPEIIeHHH B MOBCEIHEBHOM
MPUMEHSTH 3HaHUS 00 MPOIIECCOB HA COCTOSIHAE MPHPOJHOW W COLMAIBHOW | KMU3HU IS oOecrieueHus: 6e30MacHOCTH MpH 0OpalieHnt ¢
M3MEHEHHUH KIIMMAaTa, cpensl, OCO3HAHHE r7100aJILHOTO XapakTepa | OBITOBBIMH NMPUOOpAMH U TEXHHUYECKUMH YCTPOWCTBAMH,
MPUHIUTIB OEPEKITUBOTO | SKOJIOTUIECKHUX MPOOIIEM; COXpaHeHHS  3J0pOBb W COONIONEHHWS  HOPM
MIPOU3BO/ICTBA, - IJJAaHUPOBAaHME W  OCYIIECTBJICHHE JICHCTBHHA B | DKOJIOTHYECKOTO TIOBEJICHWS B OKPYXKaIOLIeH cpene;
sdexTuBHO OKpyXKalollel cpeJe Ha OCHOBE 3HaHHs IeJiell | MOHMMaHue HEeOOXOIUMOCTH TPUMEHEHHS JTOCTH)KCHUH
JeiCTBOBATh YCTOWMYUBOTO Pa3BUTHS YEIIOBEUECTBA; Gu3uKM W TEXHOJOTMH Ui paIloOHAaJIHHOTO
B YpE3BBIUAIHBIX aKTHBHOE HENPHATHE JEHCTBHH, NPUHOCSIIIMX BpEH | MPHPOIOTIOIH30BAHUS

CUTYaIUsIX OKpYKalolllen cpene
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2. CrpykTypa u coaepxaHue 001eo00pa3oBaTe/IbHON JUCUUIIIMHBI

2.1 O0beM AUCHUNJINHBI M BUbI Y4eOHOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl AU CHUTLTHHBI 108
OcHOBHOE coJiep:KaHue 86
B T.4.

TEOPETUUYECCKUE 3aHSATHUS 70
abopaTOpHBIC 3aAHITHUS 16
IpodeccnoHabHO OPUEHTHPOBAHHOE COlepKaHue (CoAep:KaHue 20
NMPUKJIATHOTO MOYJIfA)

MPaKTUYECKHUE 3aHITH 20
IMpomexyrounas arrectanus (1udepeHHPOBAHHDII 3a4eT) 2
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2.1. TeMaTH4eCKHUil IUVIAH U COJAePKAHME TUCHUILINHBI «DU3NKa»

HaunumenoBanue
pa3jiesioB U TeM

Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATILHO OPHEHTHPOBAHHOE),
JJa00paTOpPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIAJTHON MOAYJ/Ib (IPH HAJIMYMH)

O0nLeMm
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

Pasznen 1. ®usuka u METOAbI HAYYHOI'0O MO3HAHUA

Tema 1.1 ConepxaHue yueOHOro MaTepHuaJia

Bsenenue

®du3suka - Hayka o npupoje. Hayuneie MeToabI O3HAHUS OKpYKAOLIEro Mupa. Poib akcnepumenTa
1 TEOPUH B MPOIIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (puzuke. MoaenupoBaHue GU3NIECKUX
sBIeHUN W mporeccoB. Hayuynele runoressl. @Pusndeckue 3aKOHbI M TeOpuH. [‘paHMIBI
MPUMEHUMOCTH (QU3nYecKuX 3akoHOB. IlpunHuun coorBercTBUA. Posnbp um mecto ¢usuku B
(hopMHpPOBaHUM COBPEMEHHOM Hay4YHOUN KapTUHbBI MUPA, B IPAKTUYECKOM JIEATEILHOCTH JIIOJIeH

OK 03
OK 05

Pasznea 2. Mexanuka

16

Tema 2.1

Conep:kanue y4eGHOro MaTepuaJia

Kunematuka

Mexanndeckoe naBmkeHne. OTHOCHTEIBHOCTh MeXaHWdeckoro aBibkeHus. CucremMa oTcueTa.
Tpaexropus. I[lepemenienne, CKOpOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUalbHON TOYKH, MX MPOEKIIMM Ha OCH CUCTEMbI KOOpJAMHAT. ClOoKEHUE MEepeMENIeHud U
CIIOKEHHE CKOpocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMENICHUS] MAaTepUAIbHOM TOYKH OT
BpeMenn. CBOOOIHOE TajeHUE. YCKOpeHHe CBOOOTHOTO TajeHus. KpuBonumHelHOE ABUXKEHUE.
JBr>keHre MaTepuaibHONM TOYKH MO OKPYXKHOCTH. YTIJIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTh.
[Tepuon u yacrora. LleHTpocTpeMUTENBHOE YCKOPEHUE

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTueckue pabOTHI:

N3mepenne MrHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIGHUS MEX Y TyTSAMU, IPOMIEHHBIMH TEJIOM 32 [TOCJIeJOBATEeIbHBIC paBHbIC
MIPOMEXYTKHA BPEMEHU MPU PABHOYCKOPEHHOM JBM)KEHHUHU C Ha4aJIbHON CKOPOCTHIO, PABHOM HYIIIO.
N3ydenue nBuKeHHs MIapUKa B BI3KOU KHUAKOCTH.

W3ydeHnue nBuxeHus Tena, OpoIeHHOro TOPU30HTAIBHO

Tema 2.2

Conepxanue yueOHOro MaTepHuaJia

J[MHaMMKa

[Ipunaiun otHocutenbHOCTH ["anunes. [lepsriii 3akoH HeroToHa. HEpUHanbHbIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. IIpuHuun cynepnosunuu cui. Bropoi 3akoH HbroToHa U1t MarepualibHOM
TOYKH B MHepuuaiabHOU cucreme orcueta (MCO). Tpetmii 3akoH HploToHa 1 MaTepuaIbHBIX
TOYEK. 3aKOH BCEMHPHOTo TsaroteHus. Cuina Tspkectu. [lepBas kocMuueckas ckopocTh. Bec tena.

OK 01
OK 02
OK 04
OK 05
OK 07

14




Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIBXKEHUS U CUiia
Tpenus nokos. Koappunuent rperns. Cuiia CONpoTUBICHUS PH JBIKEHUH TeJla B )KUIKOCTH UITH
raze. [loctynarenbHoe M BpaliateabHOE JBUKEHHE aOCOJIIOTHO TBEPAOro Tejaa. MOMEHT CHIIBI
OTHOCHTEIIbHO ocH BpaieHus. [1nedo cumnbl. YcnoBus paBHoBecus TBepaoro tesna B UCO

[IpakTrueckue 3aHATHS

[IpakTuyeckne pabOTHI:

W3ydyenue nBrkeHus OpycKa 1Mo HAKIOHHOW TNIOCKOCTH TMOJT ICHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONUX B Je(OPMHPOBAHHOW IMpPYKHUHE U
PE3MHOBOM 00pas3iie OT BETMYUHBI UX Je(OPMAIIUH.

HccneroBanye ycIoBUil paBHOBECHSI TBEPIOTO Tella, MMEIOIIEro 0Ch BpalieHHs

Tema 2.3
3aKOHBI COXPAHEHUS
B MEXaHHUKE

Conep:kanue y4eGHOro MaTepuaJia:

NMnynsc mMaTeprallbHOM TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. MIMIyiabC CUIIBI MU U3MEHEHHUE
UMITyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOe nBukenue. PaGorta cuibl
MomHocTh cuibl. KuneTnueckas sHeprusi marepualbHON Touku. Teopema 00 H3MEHEHHH
KuHeTHYeCcKoM »sHepruu. [lotenumanbHas osHeprus. [loTeHuumaneHass HSHEprus  ynpyro
nepopMupoBaHHON mpyxuHBL. [loTeHIManpHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[ToTeHnManpHbIe U HEOTEHIMAIbHBIE CUJIBI. CBs3b pab0OThI HEMOTEHIUATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPIrUU CHUCTEMBI Tel. 3aKOH COXPAHEHUS] MEXaHWYECKOW PHEpPruu. YNpyrue u
HEYNPYI'He CTOJKHOBEHUS

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTrueckue pabOTHI:
N3ydeHue cBA3M CKOPOCTE TEJ IPHU HEYIIPYroM yape.
HccnenoBanue cBsizu pabOTHI CHIIbI C K3MEHEHUEM MEXaHUYECKOW SHEPTuM Tela

IIpodeccuoHaTIbHO OPHEHTHPOBAHHOE COlep:KaHue (Coep:KaHNe MPUKIATHOTO MOTYJIsI)

IlpakTHyeckue 3aHATHSA

HpaKTI/I‘IeCKaH pa60Ta: Texuuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPUMCHCHHC. CIIMAOMCTP,
JABHXKCHHUC CHAPAA0B, LHCITHBIC U PCMCHHBIC IICPCAadYHn, ITIOJIIHUIIHUKHU, BOAOMCT, KOIICP, Hp}I)KI/IHHHﬁ
MHUCTOJICT, ABHUKCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

HpaKTI/I‘{eCKaH pa60Ta: Hcnons3oBaHne 3aKOHOB MEXaHUKH IS 0OBsICHEHUS JABVOKCHUSA HeOeCHBIX
TSI W A Pa3sBUTUA KOCMHUUYCCKHUX HCCHCHOB&HHﬁ, T'paHUllbl MMPUMCEHUMOCTHU KJIaCCHUYECKOM
MeXaHuKU. MiMuTanus HEeB€COMOCTH
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Pazgen 3. MouiekyJsipaas Gu3nka U TEpMOANHAMHUKA

22

Tema 3.1
OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOPHUH

Conepxanue yueOHOT0 MaTepHaJia:

OcCHOBHbIE TIOJIOKEHHUS  MOJIEKYISPHO-KMHETUYECKOW Teopuu. bBpoyHOBCKOE  JIBUYKEHHE.
Huddysus. Xapakrep IBMKCHUS U B3aNMOACHCTBHS YaCTHII BemlecTBa. Moienu cTpoeHHs ra3os,
KUAKOCTEH U TBEPIBIX T€JI U 0OBSCHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl Moiiekys. KonmdectBo BemectBa. Ilocrosnnas Asoragpo. TermoBoe paBHOBecHE.
Temnepatypa u ee uzmepenue. [llkana remneparyp Llenscus. Moaens naeansHoro raza. OCHOBHOE
YpaBHEHHE MOJIEKYJIIPHO-KUHETUUECKON TEOPUHU UI€aTbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpelHEW KMHETHYECKOM DHEpPruH TEIUIOBOTO ABMKEeHWs dacTul rasa. lllkama temmneparyp
KenbBuna. VYpaBuenue MenneneeBa-Knaneiipona. 3akon JlampToHa. ['a30Bble 3aKOHBI.
N3omnpoueccel B uaeanbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TepMa, M30X0pa,
n3obapa

[TpakTnueckue 3aHATHS

[IpakTueckue pabOTHI:
N3mepenne Macchl Bo3ayxa KilacCHOM KoMHaTe. MccnenqoBanne 3aBUCUMOCTH MEXKIY
rapaMeTpaMu COCTOSIHHSI pa3pesKeHHOT0 rasa

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas pabora 1. M3yueHne ogHOTO U3 U30MPOIIECCOB

Tema 3.2
(OCHOBBI
TEPMOTUHAMUKH

Conep:xanue y4eOHOT0 MaTepuaJia:

Tepmoaunamuueckasi cucreMa. BHyTpeHHss SHeprus TepMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€
n3MeHenus. KonnuecTBo TerioTel U pabota. BHyTpeHHSs SHEprusi 0JHOATOMHOIO HCATBHOTO
raza. Bumel teronepenaun: TEIIONPOBOJHOCTb, KOHBEKIHMS, HU3JIydyeHHE. TermnoeMKocTh Tena.
VYaenpHas TEII0OEMKOCTh BemiecTBa. KosimyecTBO TemioTsl mpu Teruionepenaue. [lepsoliit 3akoH
TepMoauHamMuKu. [IpumMeHeHre nepBoro 3akoHa TepMOJAMHAMUKH K n3ompolneccam. ['padudeckas
uHTepnpeTanus paboTsl raza. TermoBble MammHbl. [IpUHIUNB AEHCTBUS TEIUIOBBIX MAIIIHH.
[IpeoOpaszoBanust sHepruu B TEIIOBBIX MamuHax. Koadduuuent nonesHoro neictBus (manee —
KIIJI) TtermmoBo#t wmammubl. [ukn Kapuo wu ero KIIJ. Bropoit 3akoH TepMOJAMHAMUKH.
HeobpaTumocTh mpo1ieccoB B MpHpoae. IKOJOTHYECKHE TPOOIEMbI TeTJI0 HEPTreTUKU

HpaKTI/IquKI/Ie 3aHATUA

[TpakTuyeckas pabdota: M3MepeHue yienbHOH TeI0eMKOCTH

Tema 3.3

Conep:xaHue y4eOHOTro MaTepuasa:

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

16




ArperatHble
COCTOSIHUSIBEILIECTBA
1 (a3oBbIe
MePEeXO0/Ibl

[TapooOpazoBanue u koHAeHcaus. Mcnapenue u KuneHue. Y IelbHas TerioTa napooopa3oBaHmsl.
3aBHCHMOCTh TEMIIEPATYpbl KUIEHHUA OT JaBlieHHs. AOCOJIOTHAas U OTHOCHUTENIbHAS BIIAYKHOCTD
Bo3ayxa. Hacermennsiit nap. TBepaoe Teno. Kpucrammuueckue u amopdubie Tena. AHU30TPOIHUS
cBOMcTB KpuctamwoB. JKuakue kpuctawibl. CoBpemeHHble Marepuanbl. IlnaBienue wu
KpucTaJIM3anus. Y ienbHas Tersora miasiaeHus. Cyonumanus. Y paBHEHHE TEIUIOBOro OanaHca

JlabopaTopHble 3aHATHA

JlabopaTtopHnas pabota 2. OnpeneneHue BIaXKHOCTH BO3/1yXa

IpodeccnonaLHO OPHEHTHPOBAHHOE COlEpKaHUE (COTeP:KAHNE TIPUKJIATHOTO MOTYJIs)

HpaKTuquKue 3AaHATUSA

[IpakTnueckas paborta: TexHHueckue YCTPONCTBA M MPaKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apometp. OmnpezneneHne mMacchl BO3yXa B KOMHAaTe€ Ha OCHOBE M3MEPEHHH oObeMa KOMHATBHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

[IpakTnueckass pabora: TexHHYecKHE YCTPOWCTBA W MpPAKTHUYECKOE NPUMEHEHUE: JBUTaTelb
BHYTPEHHETO CropaHus, OBITOBON XOJOIWIbHHMK, KOHAMIIMOHEP, TUTPOMETP M ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU MOJIY4YCHUs COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUU

Pa3nen 4. DjekTpoauHAMHUKA
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Tema 4.1
DJIEKTPOCTAaTHUKA

Conep:xanue y4eOHOIro MaTepHuasia:

DNeKTpu3alus Tell. DJIEKTpUYeCKui 3apsan. [[Ba Buaa snexkTpuueckux 3apsaaoB. [[poBoaHHKH,
JTUDJIEKTPUKHU U TOJTYIPOBOJAHUKH. 3aKOH COXPaHEHHUS 3JIEKTPUUYECKOTO 3apsa. Bzaumoneiictue
3apsaa0B. 3akoH Kynona. Dnektpudeckoe nojie. HanpsokeHHOCTD 3nekTprudeckoro noJis. [Ipunnumn
CYIEPIO3UINH IEKTPUYECKUX MoJiel. JIMHUN HanpsKeHHOCTH 3JIeKTpuuecKkoro nojs. Padora cun
anektpoctaruyeckoro nous. [lorenmuan. Pasnocts norenmanos. [IpoBOJHUKY U TUAIEKTPUKU B
ANEKTPOCTATUYECKOM ToJie. [[udnekTpuueckas MpOHUIIAEMOCTb. DIIeKTpoeMKocTh. KonaencaTop.
DJIEKTPOEMKOCTb IJIOCKOTO KOHJEHCATOPa. DHEPIHsl 3apsKEHHOTO KOHAEHcaTopa

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKaH pa60Ta: I/I3MepeHHe QJICKTPOCMKOCTH KOHACHCATOPA

Tema 4.2
IlocTosTHHBIM
PIEKTPUYECKUI TOK.
Toku B pa3nuyHbIX
cpenax

Conep:xaHue y4eOHOTro MaTepuasa:

ONEKTpUUYECKUN TOK. YCIIOBUS CYLIECTBOBAHUS JJIEKTpUUECKOro Toka. Mcrounukm Toka. Cuna
Ttoka. llocrosHublii TOkK. Hampsbkenuwe. 3akon Owma uid ydacTKa LENU. OJIEKTPUUECKOE
CONPOTHBIICHUE. YIEIbHOE CONpPOTUBJIECHHE BemecTBa. [locienoBarenpHoe, MNapajliesIbHOE,
CMEIIaHHOE COEJMHEHHE MPOBOJHUKOB. PaboTa snexkTpuueckoro toka. 3akoH Jlxoyns-Jlenua.
MOIIHOCTh JIEKTPUYECKOTO TOKA. JEKTPOJBWKYIIAsl CUIAa W BHYTPEHHEE CONPOTHUBICHUE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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HUCTOYHMKA ToKa. 3akoH Oma Juisi ToJIHOM (3aMKHYTOW) 3iektpudeckoid uenu. KopoTkoe
3aMbIKaHHUE.

DneKTpOHHAas MPOBOAMMOCTH TBEPJBIX METAJJIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTb. DJIEKTPUUYECKUM TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
nyukoB. [lonynpoBoanuku. CoOcTBEHHass M MPUMECHAs MPOBOJUMOCTb MOIYIPOBOJHUKOB.
CpoiictBa p-n-nepexona. IlomynpoBogHUKOBbIE NPUOOPHL. DJIEKTPUUYECKUIM TOK B pacTBOpax U
pacIiaBax 3J1eKTPOJIUTOB. DIEKTPOIUTUYECKAS IUCCOHALIMSL. DIEKTPOIN3. DIEKTPUUECKUM TOK B
razax. CaMoCTOSITENIbHBIM U HECAMOCTOSITENbHBIN pa3psil. Momnus. [1nazma

JlabopaTopHble 3aHATHA

JlabopatopHas pabota 3. M3ydeHue CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlabopaTtopHnas pabota 4. I3aMepeHne 31eKTPOABIKYIIEH CHIIBI HCTOYHHUKA TOKA M €TO
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHO€E moJie.
DJIEKTpOMAarHuTHas
MHYKLINS

Conep:kanue y4eGHOro MaTepuaJjia

[ToctostHHble MarHuTHl. B3anMoJelcTBHME MOCTOSSHHBIX MAarHuToB. MarHuTHOE moJie. BekTop
MarHuTHOM MHAYKUuU. [TpuHnun cynepno3unuu. JIuann marauTHOM MHAYKIMK. KapTrHa nuHAN
MarHUTHOM WHAYKLIHMM MOJS NOCTOSHHBIX MAarHWTOB. MarHuTHOE IOJIe€ MPOBOJHUKA C TOKOM.
KaptrHa nuHMI 1OJIA AJIMHHOTO NMPSMOIO IPOBOJAHMKA M 3aMKHYTOIO KOJIBLEBOTO MPOBOJIHMKA,
KaTymku ¢ TokoM. OneIT Opcreaa. BzanmonaeiicTBre nmpoBOJHUKOB ¢ TOKoM. Cuna Ammepa, ee
Moaysb U HampasieHue. Cuna JlopeHia, ee MOAylnb W HampaBjeHUE. J[BUKEHHE 3apsKEHHOU
YacTULIBI B OJJHOPOJIHOM MarHUTHOM noje. Pabora cuibl JlopeHma. SIBneHue 31eKTpOMarHUTHON
unayknuu. [lotok BekTopa mMarHuTHOM MHAYKIUU. DJC MHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuun @apaned. BuxpeBoe snekrpuyeckoe moJie. ODNEKTPOJABIKYILAS CHJIAa MHAYKIHMH B
MIPOBOJIHUKE, ABWXKYIIEMCS MOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM mnoJie. [IpaBuno Jlenua.
NunyktuBHOCTh. SIBNeHHe camouHaykiuu. OJIC caMOMHIYKIMU. DHEPruss MArHUTHOTO MOJIS
KAaTYIIKU C TOKOM. DJIEKTPOMarHUTHOE M0JIe

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTbIZ I/ISY‘IGHI/IC MAr"avTHOIO IIOJISI KaTYHIKU C TOKOM. HccnenoBanue aeicTBus
IIOCTOSIHHOI'O MAarHuTa Ha paMKy € TOKOM

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 5. MI3ydyeHue sBIeHUs 3J€KTPOMAarHUTHOW MHTyKIIUU

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COJCP:KAHUE (COolepKaHue TPUKJIATHOT0 MOAYJISA)

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas pabora: TexHHYECKHE YCTPOICTBA M NPAKTUUECKOE NMPUMEHEHHE: 3JIEKTPOCKOII,
JJIEKTPOMETP, KOHJEHCATOp, KONUPOBAIbHBIA amnmapar, CTpyWHBIA TPHHTEP, aMIepMerp,
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BOJIbTMETP, PEOCTAT, ICTOYHUKHU TOKA, 3JICKTPOHArpeBaTeIbHbIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHSA, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIyIIPOBOTHUKOBBIA ~ JAMOJA,  TajdbBaHWKA, IOCTOSIHHBIE  MAarHWUTBL,  DJIEKTPOMAarHUTEHI,
AIIEKTPOBUTATEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTUI, HHIYKIIMOHHAS TIeYb.

[Ipaktuyeckas pabora: Mepbl 37eKTpOOE30MaCHOCTH, MEKTPOCTATHUYECKasl 3allliTa, 3a3eMIICHHE
AIIEKTPONTPHOOPOB, KOPOTKOE 3aMBIKAaHHUE

Pazgen 5. Kosie0anusa u BOJIHBI

20

Tema 5.1
MexaHndecKrue u
DJIIEKTPOMArHUTHBIC
KOJIeOaHMs

ConepxxaHue yueOHOro MaTepuaJia

Konebarenbnas cucrema. CBoOoHble Kosiebanus. 'apmonnueckue konedanus. [lepuon, gacrora,
amiuintyaa u Qasza konebanuid. [IpyxuHHBINA MasTHUK. MaTemMaTHuecKuil MasTHUK. YpaBHEHHE
rapMOHHYECKHX KoJsiebanuil. KuHemarmdyeckoe M JIMHAMUYECKOE OINKCaHUE KOJebaTeabHOro
nBukeHus. [lpeBpallleHue 5SHeEprUM NpU TapMOHMYECKUX KoyieOaHusX. CBSI3b aMIUIUTY/bI
KoJeOaHUi MCXOJHOM BETUMYMHBI C aMIUTUTYIOM KojeOaHUil ee CKOpOCTH M YCKOPEHHS.
KonebarensHbIi KOHTYD. CBoOoOIHEIE 3JIEKTPOMArHUTHBIE KoJieOaHus
B U/I€aJIbHOM K0JIE0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUUECKUMHU U 3JI€KTPOMarHUTHBIMU
kosebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTHH B HJACATLHOM KOJIEOATEIHHOM
KOHType. BbIHYyXIeHHbIe MeXxaHuuyeckue KojeOanms. Pesonanc. Pe3onancHas kpuBas.
BrinyxeHHble  dneKTpoMarHuTHble  koseOanusa. [lepemennblid  Tok. CHHYycOHMIATbHBIN
MEepEeMEHHBINA TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYIHOE U JIEUCTBYIONIEE 3HAUYECHUE CHUJIbI
ToKa u HanpspkeHus. Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTpeOICHUE ANEKTPUUYECKOM
SHEpPruM. OKOJOTHMYECKHE PUCKU NpPU NPOU3BOACTBE 3JEKTpUUYEeCKOM sHepruu. Kynbrypa
WCIIOJIb30BAHMSI SJIEKTPOIHEPTUHU B TOBCETHEBHOM )KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH TMeprO/ia MajbIX KOJICOaHUI rpy3a Ha HUTU OT JJIMHBI HUTH U MAcChl
rpy3a. HccrnemoBaHue TMEpeMEHHOTO TOKa B IIEMM U3 IOCIEIOBATENBHO COCIUHEHHBIX
KOHJIEHCAaTopa, KaTyIIKH
U pe3ucTopa

Tema 5.2

Conepxanue yueOHOro MaTepHuaJia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHnueckue u
PJIEKTPOMAarHUTHBIE
BOJIHEI

MexaHn4yecKue BOJHBI, YCIIOBUS pactipocTpanenus. [lepuoa. CKOpoCTh pacpoCTpaHEHUS U JUTHHA
BoJIHBL [lomepeunsie U mpoaosbHbIe BOHBEL MHTepepeHnns u 1uppakins MEXaHUIeCKUX BOJIH.
3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DJIEKTPOMArHUTHBIC BOJTHBI.
YcnoBusa HU3JTYUCHHUA DBJICKTPOMAIrHUTHBLIX BOJIH. Bzanmuasa opucHTalursa BCKTOPOB E, Buvs
SHCKTpOMaFHHTHOﬁ BOJIHE B BaKyyMC. CBoiicTBa OJICKTPOMAriuTHBIX BOJIH: OTpPaXCHHUEC,
npesIoMIIeHUe, Tosipu3anyst, audpaxnus, narepdeperiys. CKOpoCTh dIEKTPOMArHUTHBIX BOJIH.
Ixama OJICKTPOMAIrHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHWTHBIX BOJIH B TCXHHUKE U 6I)ITy.
HpI/IHIII/IHBI paguoCBiA3 W TCICBUIACHUA. PaI[I/IOJ'IOKaIII/Iﬂ. 3J'I€KTpOM3FHPITHOC 3arpsI3SHCHHUC
OKpYKaroIlen CpeJibl

Tema 5.3
Onruka

[IpsimosmHEtHOE pacnpoCTpaHEeHHEe CBETa B OJHOPOJHOM cpene. Jlyu cera. OTpakeHHe cBeTa.
3akoHbI oTpakeHHs cBeTa. [locTpoeHne m3o0pakeHuit B TIockoM 3epkaiie. [Ipenomnenue cera.
3aKkoHbl TperoMieHHsl cBeTa. AOCONIOTHBIN Mokaszarenb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxeHnue. [IpenenbHblil yroa MOJHOTO BHYTpeHHEro oTpaxkeHud. Jlucnepcus cBera. ClIOXKHBIN
coctaB Oemoro cBeta. L[petr. CoOuparomue u paccenBaroniue JuH3bl. ToHKas nrH3a. DOKYCHOE
paccTosiHME W ONTHYEeCKas cuia TOHKOHM juH3BL IlocTpoeHne m3o0paxeHHil B cOOMparomux U
paccenBaronux JHH3aX. PopMysia TOHKOH JUH3bI. YBEIWYEHHUE, JaBaemoe JuH30u. [Ipenensl
MPUMEHUMOCTH reoMmerpudeckoi ontuku. WHtepdepenius cera. KorepeHTHble HCTOYHHKH.
YcnoBust HaOMIOAEHUST MAaKCUMYMOB M MUHHUMYMOB B HUHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. [(udpakuus ceera. JudpakunonHas pemierka. YcioBue
HaOMIOJIEHUST TJIABHBIX ~MAaKCUMYMOB TMpH TMaJeHMM MOHOXPOMAaTHYECKOro CBETa Ha
TdpakiMoOHHYI0 pemieTky. [lonspuzanus ceeta

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTnueckas pabora: Habmonenue nucnepcuu cBera

JlabopaTopHble 3aHSITHS

JIabopatopHas pabota 6. MI3mepeHne nokaszaress MpeJoMIICHUS CTEeKIIa
JlaGopaTopHas pabota 7. MccnenoBaHue CBOMCTB M300paKEHUH B JIMH3aX

IIpodeccHoHATbHO OPHEHTHPOBAHHOE Colep:KaHue (Coiep:KaHNe MPHKJIATHOTO MOTYJIsI)

IIpakTHYecKHe 3aHATHA

IIpaktuyeckas pabota: TexHuueckue yCTpOHCTBA M NpPAaKTHUYECKOE IMPUMEHEHHe: ceiicMorpad
NIEKTPUYECKUI 3BOHOK, I€HEPATOP NEPEMEHHOTO TOKA, JUHHUM JJIEKTpONEpenad, My3bIKaJIbHbIE
MHCTPYMEHTHI, YAbTPa3BYKOBas JMAarHOCTUKAa B TEXHUKE U MEIUIIMHE, pajap, PaJuoIlpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus, ouky, syna, GoToanmapar, NpOEKIMOHHBINA amnmapar,
MUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs ONTHKA, AU(PaKIIMOHHAS peleTKa, MOJISPOuI, TEJIECKOIL.

IIpaktnyeckas pabota: Bunsl msnydenuil. Buapl cnekrpoB. Cnektpbl ucnyckanus. CHeKTpbl
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noryomenus. CrnexrpanbHelii  aHanu3. CHeKTpaibHbIE KJIACChl 3B€3J.  YIbTpa(uOJIETOBOE
uznydyenue. Undpakpacnoe uznydenue. PentrenoBckue styun. Vx npupona u cBoiictsa. llkama
OJICKTPOMAIrHUTHBIX 1/13J1yqu1/1171

Pa3nes 6. OcHOBBI CIeHAJIBLHON TEOPUU OTHOCUTEILHOCTH 2 OK 01
Tema 6.1 Coaep:xanme y4e6HOro MaTepuajia 2 OK 02
OCHOBBI TEOpHH I'paHnupl NPUMEHMMOCTHM  KJIACCMYECKOM MexaHuku. [locTynmaTel crnenuanbHOM — TEOpUH OK 04
OTHOCHUTCJIBHOCTH OTHOCHUTCJIBHOCTH: HHBApPUAaHTHOCTL MOJYJIsA CKOPOCTM CB€Ta B  Bakyyme, IPUHIUI OK 05

OTHOCUTENIbHOCTH JHHIITeHHAa. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U
COKpAIllEeHUE [UIMHBI. DHEPIrHusi U UMITYJIbC CBOOOIHOW 4yacTuibl. CBsI3b Macchl C SHEprueil u
HWMITYJIbCOM CBOOOTHOM YaCTHUIIbI. DHEPTHsI MOKOSI CBOOOJHON YACTHUIIBI
Pazjnen 7. KBanToBasi pusuka 14 OK 01
Tema 7.1 Conep:kanue y4eGHOro MaTepuasa 2 OK 02
DIIEMEHTHI ®otonsl. Dopmyna [lnanka cBsi3u s3HEpruu (HOTOHA C €r0 YaCTOTONU. DHEPTUs U UMITYJbC (POTOHA. OK 04
KBaHTOBOM ONITUKH OtkpeiTue u uccinegoanue ¢ororpdekra. Onbitel A.I'. CroneroBa. 3akonsl (oTorddekra. OK 05
VYpasuenue DitHmreiHa s potorddexra. "Kpacnas rpanuna” dororddekra. laBnenue crera. OK 07
Omnertel [1.H. JIeOeneBa. XuMuueckoe IeiicTBUE CBETA

Tema 7.2 Conep:xanue y4eOHOIr0 MaTepuaa 4

Crpoenue atoma Mopnens atroma Tomcona. OnbiTel Pezepdopaa no uccrnenoBanuio ctpoeHus: aroma. [Inanerapuas
Mojienb aroMa. Iloctynatel bopa. M3nydenne u mororeHue (GOTOHOB MPHU TEPEX0je aroMa ¢
OJIHOTO YpPOBHS SHEpruu Ha Apyrou. Bunsl cextpoB. CrieKTp ypoBHEH HEpruu aromMa BOJIOPO/a.
BosHoBeIe cBoticTBa yacTuil. Bomusl ae bpoitst. KopnyckynsipHo-BotHOBOM ayanu3M. Judpaxius
ANIEKTPOHOB B KpucTaimiax. CIOHTaHHOE U BBIHYXKJIEHHOE H3JIydeHHe. YCTPOWCTBO M MPHUHIIUIL
paboThI Ma3epa
[IpakTuueckue 3aHATHS
[IpakTnueckas pabora: Habmonenre muHeiiuaToro cnekTpa

Tema 7.3 Copepxanue yueOHOro Marepuasa 4
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ATOMHOE PO

Metoapl HAOMIONEHUS W PETUCTPAIMH JIEMEHTApHBIX YacTull. OTKPBITHE pPaJAMOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHno cocTaBa paJnoakTUBHOTO m3nmydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3IydeHus. BiusiHue pajioakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpBITHE TIPOTOHA
u HeTpoHa. Hyknonnas mozens sipa ['eiizenoepra-MBanenko. 3apsiy siapa. MaccoBoe uuco siapa.
N3oTonsl. Anb(a-pacnan. DNeKTpOHHBIN U MMO3UTPOHHBIHN OeTa-pacnan. ['aMma-u3inydenue. 3aKoH
pazMoaKTUBHOTO pacrana. JHeprus CBsA3M HYKJIOHOB B siape. Snepusie cuibl. Jledekt macch sapa.
Snepusie peakuuu. Jlenenue u cuHTE3 snep. AnepHslid peakTtop. TepmosAepHBId CUHTES.
[TpoGnemMBbl 1 IEPCIEKTHBHI SAEPHON SHEPTETHKH. DKOJOTHUECKHE aCIIEKTHI SCPHON YHEPTETUKH.
DneMeHTapHbIe YacTHIBI. OTKpBITHE NO3UTpOHA. DYHIaMEHTaIbHBIE B3aUMOJICHCTBUS

[IpakTnueckue 3aHsATHS

[IpakTnueckas pabora: MccienoBanue TpeKoB yacTHI] (110 TOTOBBIM GoTorpadusim)

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJAEPKAHME (COAePKAHUE TPUKJIIATHOTO MOIYJIS)

[IpakTrnueckue 3aHATHS

[IpakTuueckas pabora:

1. HGJ'IOBaSI Hrpa: HOHSITI/ISI, CBA3aHHBIC C M3YYCHHUECM MCTOAOB HAYYHOI'O ITO3HAHHA: SBJICHUC,
HAyYHBII (aKT, TUNOTE3a, (U3MUECKas BEJIWYHMHA, 3aKOH, TEOpHSs, HAOIIOACHUE, SKCIICPUMEHT,
MOJICITUPOBAHUE, MOJIENb, H3MEPEHHE.

2. IIpakTudeckas padora: TexHuueckne yCTpoMCTBA U MPAKTHUECKOE MPUMEHEHHE: (DOTODIIEMEHT,
doTomaTunK, CoJHEUYHass Oarapes, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBI KOMIBIOTED,
J03UMETp, KaMepa BuiibcoHa, siIepHBI peakTop, aToMHast boM0Oa

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKHU

[ep}

Tema 8.1
DJIEMEHTBI
ACTPOHOMHUH U
acTpoPU3UKU

Conep:xaHue y4eOHOIr0 MaTepuaa

Bun 3Besmnoro Heba. Co3Be3aus, IpKHe 3BE3[Ibl, TUIAHETHI, UX BUAMMOE JBMKeHHE. CoHEeYHAs
cucrteMa. [lmanersl 3emMHOl rpymnmnbl. [lnanerbi-rurantel. Manbsie Tena CoOJIHEUHOM CHCTEMBI.
Comnre, porocdepa u armochepa. ConHeuHass akTUBHOCTh. MicTouHuk sHeprun CoJIHIIA U 3BE3].
3Be3/1bl, HMX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pPaJUYC, TEMIEparypa, HX
B3aHMOCBS3b. 3Be3/bl I'NIABHOH IIOCJIEAOBATEIHFHOCTH. 3aBHCHMOCTL ''Macca - CBETHMOCTB" I
3B€3]1 TNIABHOW MOCIIEI0BATENbHOCTH. BHyTpeHHee cTtpoenue 38e311. CoBpeMEHHbIE MPEACTABICHUS
0 TPOUCXOXKJEHUU U 3BoJoIMK ConHIA U 3Be31. DTanbl *KU3HM 3Be31. Mieunslit [1yts - Hama
lNanmaktuka. CriupanbHas cTpykTypa [anakTuku, pacupeaeneHue 38e3/, ra3a u nouid. [lonoxenue
u newkeHue Conuna B [Namaktuke. Ilnockas u cdepuueckas moacuctemsl [amakTuku. Tumsl
rajakTuk. Paguoranaktuku u kBazapel. YepHbIe IbIphI B iApax rajakTtuk. Beenennas. Paciuupenue
Bcenennoii. 3akon Xab66sa. Paz6eranue ranaktuk. Teopus bossmioro B3peiBa. Mojens «ropsueit

OK 01
OK 02
OK 03
OK 05
OK 07

22




Bcenennoii». Macmtabnas crpykrypa Bcenennoit. Meraranaktuka. HepernieHHble TpoOJieMbI
ACTPOHOMUU

JlabopaTopHble 3aHATHA 2
JlaboparopHas padota 8. HabGmroaeHUss HEBOOPYKEHHBIM TIJ1a30M C UCTIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPHUIIOKEHUAN IS ONIPECTICHHS MOJIOKEHHUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHbIE c03Be31si CEBEpPHOTO MOIYIIAPUs U SIPKUE 3BE3/IbI
IIpomexyrounas arrectanus (JAuddepenumrpoBanHsiii 3aueT) 2
Bcero: 108
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3. YciaoBus peaju3anuu NPOrpamMmmal o01meodpa3oBaTebHOM
AUCUMIIMHBI

3.1 TpeGoBanusi K MHHHMAJIBHOMY MAaTepPHAJbLHO-TEXHHYECKOMY
oldecneyeHHIo

Peanu3zanus nporpaMMbl TUCUUILIMHBI TPEOYET HATMYMS y4eOHOro KabuHeTa
(du3nku.

B kabunere ¢usuku AOMKHO OBITh HEoOXoguMoe JiabopaTopHOE
o0opynoBaHME JUIA BBIMOJIHEHHS YKa3aHHBIX B TMporpamMme 1o (Qusuke
7a00paTOPHBIX M NPAKTUYECKUX pPabOT M JAEMOHCTPALMOHHOE OO0OpYyAOBaHHUE.
JleMOoHCTpalimoHHOe 000pyAoBaHre (POPMHUPYETCS B COOTBETCTBUU C MPHHIIMIIOM
MUHUMAJILHOW JIOCTAaTOYHOCTH M OOECIICYMBACT IOCTAHOBKY IEPEUMCIICHHBIX B
nporpamme 1o (pHU3MKe KITFOYEBBIX JEMOHCTPAIUI ISl UCCICOBAHHUS H3y4aeMBbIX
SBIICHUH W TIPOIECCOB, SMIMPUYECKUX U (PyHIAMEHTATBHBIX 3aKOHOB, HUX
TEXHUYECKUX TpuMeHeHui. JlabopaTopHoe o0oOpynoBaHUE I YYEHUUYECKUX
NpaKTHYECKUX paboT QopMupyercs B BHAE TEMATHYECKUX KOMIUIEKTOB H
oOecrieynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX OOyYarouiuxcs.
TemaTnueckue KOMIUIEKTBHI JIaOOpAaTOpPHOrOo OOOPYIOBaHUS JTOJDKHBI  OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HMCIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
a TaKKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JabOpaTOpuii.

O6opynoBaHue yuyeOHOTO KaOWHETa:

- I0CAJI0YHBIE MECTa M0 KOJIMYECTBY 00YyUaIOIIUXCS;

- pabouee MEeCTO MPEMno1aBaTes;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOUI;

- KOMIUIEKT 3JI€KTPOHHBIX BUI€OMaTEPUaIOB;

- 3aJIaHUs AJIs IPOBEPOUYHBIX padoT;

- Ipo(heCCHOHATIBHO OPUEHTUPOBAHHBIC 3a/1aHNUS;

- MaTepualibl AU PepeHIUPOBAaHHOTO 3a4eTa.

Texnuueckue cpeacTBa 0Oy4eHHUS:

- TEpCOHANBHBIA  KOMIBIOTEp C  JIMIEH3MOHHBIM  IMPOrPaMMHBIM

oOecIieueHUEM;
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- IPOCKTOP C IKPAHOM.

- 3anbl (OMONMOTEKa, YWUTAJIbHBIM 3all C BBIXOJAOM B HH(DOPMAIMOHHO-

TEJIEKOMMYHUKALIMOHHYIO ceTh HTEpHET).

[IpumepHblii  TEpeuyeHb  JEMOHCTPALlMOHHOTO M JIabOpaTOpHOIo

000py10BaHMUS:

1. Hudposas nadbopaTopus o Gpu3nkKe 115 IpernogaBaTes;

2 Hudposas nadbopaTopust o Gusuke s 00ydaromerocs,;

3 Bechl TexHHUeCKHE C pa3HOBECAMU;

4. KomrmutekTt muist 1abopaTopHOTO MPAaKTUKyMa IO ONTHKE;

5 Komrmutekt muist 1abopaTopHOTo MpakTUKyMa o MEXaHUKE;

6. KomrutekT asist 1abopaTopHOTo MpakTUKyMa Mo MOJIEKYIIpHOU Qr3uke
U TEPMOIMHAMHUKE;

7. KommutekT ans mabopaTopHOro MpakTUKyMa IO JJIEKTPUYECTBY (C
reHEPaTOPOM);

8. Kommnekr mms u3ydeHus: BO30OHOBJISIEMBIX HCTOYHUKOB HHEPTUU
(comHe4HOM, BETPOBOM HJHEPruM, OMO-, MEXaHUUYECKOW M TEPMODIEKTPUUECKOMN
SHEPreTUKN);

Q. AmMriiepMeTp 1a00paTOPHBIi;

10. BoubT™meTp 1a00OpaTOPHBI;

11. Komnopumerp ¢ HAOOPOM KAITOPUMETPUUECKUX TEIT;

12.  Tepmometp 1abOpaTOPHBIN;

13. Kommiekt s u3y4eHHS OCHOB MEXaHWUKH, ITHEBMATHKUA U
BO300HOBJISIEMBIX HCTOUHUKOB YHEPIHH;

14. BapomeTp-aHepou;

15. Biok nuTaHus peryinupyeMblii;

16. Be06-kamepa Ha MOJBUIKHOM INITATHBE;

17. Buneoxamepa aiis pabOThI ¢ ONTHYECKUMHU IPUOOPAMH;

18. T'enepaTtop 3BYKOBOIi;

19. T'wrpometp (IcUXpoMeTp);

20. I'py3 HaOOpHBIIL;
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21.
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SBJICHUSM;
46.
47.
48.
49.

JIlnHaMOMETp IEMOHCTPALMOHHBIN;

KomrekT nocyasl 1€EMOHCTPAIMOHHOM C MTPUHAIIIC)KHOCTSIMU;
ManomeTp KUIKOCTHON JEMOHCTPALMOHHBIN;

MeTp AEMOHCTPALIMOHHBIM;

Mukpockon 1EMOHCTPALIMOHHBIM;

Hacoc BakyymHbIi1 KoMOBCKOTO;

CTOJUK MOABEMHBIN;

[IITaThB TEMOHCTPAITMOHHBIN (PU3UUECKUIA;

DIIEKTPOIINTKA;

HaGop nemMoHCTpallMOHHBIN 110 MEXaHUUYECKUM SIBJIICHUSIM;
HaGop nemMoHCTpalioHHBIN 10 JUHAMUKE BPAlaTeILHOTO JBUKCHUS;
HaGop nemMoHCTpalMOHHBIH 110 MEXaHUYECKUM KOJIeOaHUsIM;
Ha6op nemMoHCTpalimiOHHBIM BOJTHOBBIX SIBICHU;

Benepko Apxumena;

MasaTtauk MakcBenia;

Ha6op ten paBHOTO 00BEMA;

HaGop ten paBHOM Macch;

[TpubGop mis feMoHCTpaIuy aTMOC(HEPHOTO TaBICHUS;
[Ipr3ma, HAaKJIOHSIOIIASICS C OTBECOM;

Ppryar neMoHCTpaliMOHHBIN;

Cocyasl coobtmaronecs;

CrtakaH OTIIMBHOU IEMOHCTPAIlMOHHBIM;

Tpy6xa HetoToHa;

[Tap ITackans;

Habop nemoHCTpanmoHHBIA IO MOJEKYJISIPHONW (U3UKE W TEIIOBBHIM

Habop nemoHCTpaIlimoHHBIH 110 Ta30BBIM 3aKOHAM;
HaGop xanumnsipos;
TpyOka i1 1eMOHCTpallMi KOHBEKIIUU B KUIKOCTH;

[{uHAPBI CBUHIIOBBIE CO CTPYTOM;
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50. Ilap c koabLOM;

51. BEBICOKOBOJIBTHBIN HCTOYHHK;

52. T'eneparop Ban-ne-I'paada;

53.  Jlo3umerp;

54.  KamepToHBI Ha p€30HAHCHBIX SUIUKAX;

55.  KoMiuiekT npubopoB ¥ MPUHAICKHOCTEH ISl IEMOHCTPAIlUU CBOMCTB
AJICKTPOMArHUTHBIX BOJIH;

56. Kowmruiektr mpuOOpoOB i HW3YyYCHHUS MPUHIUIIOB paJHONpUeMa H
paauorepe1ayn;

57.  KOMIUIEKT MpOBOJIOB;

58.  Marunut nyrooOpa3Hblii;

59.  Marsut nojiocoBOM AEMOHCTPAIMOHHBIH;

60. Mamwuna snmekTpodopHas;

61. MasTHHUK 2JIEKTPOCTATHIECCKUIA;

62. HabGop 1o u3y4eHn0 MAarHUTHOTO TOJISI 3eMJIH;

63. HabGop gemMoHCTpallMOHHBINI 10 MATHUTHOMY TOJIO KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpanMOHHBIN MO MOJTYNPOBOIHUKAM;

65. HabGop aeMOHCTpaIMOHHBIN 1O TOCTOSHHOMY TOKY;

66. HabGop neMoHCTpaIMOHHBIN 1O JEKTPUIECKOMY TOKY B BAKyyME;

67. HabGop neMOHCTpAIMOHHBIHN O JIEKTPOINHAMUKE;

68. Habop mis AeMOHCTpaii MarHUTHBIX MTOJIEH;

69. Habop st neMoHCTpayy SAEKTPUIESCKUX TTOJIECH;

70.  Tpancdopmarop y4eOHBIN;

71. Ilamouka CTEKJISHHas;

72. Tlamouka 00HHTOBAS;

73. Ilpubop Jlenma;

74.  Crpenkyd MarHUTHbBIC Ha IITATUBAX;

75.  CynTaH 3J€KTPOCTaTUYECKHU;

76.  lllTaTUBBI U30IUPYIOIINE;

[7.  DJIEeKTpOMarHuT pa3OOpHBIi;
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/8. Habop neMOHCTpanMOHHBIN [0 T€OMETPUUECKON ONTHKE;

79. Habop neMOHCTpanMOHHBIN 110 BOJHOBOM OINTHUKE;

80. CnekTpockomn IBYXTPYOHBIN;

81. Halop cnekrpaibHbIX TPYOOK C HCTOUHUKOM MUTAHUS;

82.  YcranoBka misa uzydenus hotodpdexra;

83. HalGop nemoHcTpannoHHbIH 110 nocTosiHHOM [nanka;

84. KoMmruieKT HarisiAHBIX MOCOOUH JIJIsl TOCTOSTHHOTO MCTIOJIb30BAHNS;

85.  Kommekrt noprperoB aiis odpopmiieHus: KaOUHETa;

86. KommieKT 1eMOHCTPallMOHHBIX YY€OHBIX TaOIHII.

[lpumepHBIi  TepevYeHbh  JAEMOHCTPAlMOHHOTO W J1ab0opaTOpHOTO
000pyTOBaHUS HOCUT PEKOMEHAATEIIBLHBINA XapaKTep.

[lpy Hanmuuu HEOOXOIUMOTO OOOpYIOBaHHUS 3aHATHS 1O (UNKE B
HEKOTOPBIX CIydasX MOTYT TIPOBOJUTHCS B HMMEKOIIUXCS B 00pa3oBaTENbHOM
OpraHM3alMU MAaCTEPCKUX WIN Jab0paTopusX.

3.2 UndopmanuonHoe odecrevyenne 00yaeHust

JUis  peanu3anuM  OporpamMmbl  JUCHUIUIMHBL ~ OMOIMOTEYHBIH  (HOHA
o0pa30BaTeIbHON OpraHU3alluy JOJDKEH HMETh IEeYaTHbIE W/WIM 3JIEKTPOHHBIE
y4eOHUKH W pa3paboTaHHBIE B KOMIUICKTE C HHUMH Yy4eOHBIE MocoOus (mpu
HaJIMYMM), JOMYIIEHHbIE K HCIIOJIb30BAHUIO MPU peaju3aluu 00pa30BaTEIbHBIX
IporpaMM CpeIHEro MpogeCcCHOHATLHOTO O0pa30BaHMs, pealu3yeMbIX Ha 0Oase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Ipu peanuzanuu OpPOrpaMMbl AUCLUUIIMHBL BO3MOXHO MCIIOJIb30BaHHE
AJIEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB, JOMYUICHHBIX K HCIOJIb30BAaHUIO NPHU

peanu3aiuu 00pa3oBaTeIbHBIX TPOTPAMM CPETHETO 00IIero 00pa30BaHMUS.
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4. KoHTpoJb W OLEHKa Ppe3yJbTaTOB OCBOCHHUS 0011e00pa3oBaTebHO

AUCIHUIIJINHBI

Kontpoib M omeHka pe3ylbTaToB OCBOEHHs 00HIe00pa30BaTEIbHOM

JAUCHUITIINHBI

PacKpbIBaOTCA

uepes

JTUCLUIIIMHAPHbBIC

pe3yJIbTaThl,

HarpaBJieHHbIE Ha (popMUpOBaHUE OOUIUX U MPO(ECCHOHATBHBIX KOMIIETEHIIUMA

110 pazaciiaM U TEMaM COJCPIKaHHA yqe6Hor0 Marepualia.

Koa m HamMeHOBaHHe

(GopmMupyeMbIX KOMIIETEH NI

Pasznen/Tema

Tun oueHoYHBLIX
MeponpHUATHH

OK O01. BeiOupare crmocoOb

pelIeHus 3ama4
npohecCuoHAIBHON
ACATCIIbPHOCTHU MMPUMCHUTCIIBHO

K pa3JIM4YHbIM KOHTCKCTaM

Pasnen 2. Temn1 2.1., 2.2., 2.3.
Pazpmen 3. Temsr 3.1., 3.2., 3.3.
Pazmen 4. Temer 4.1., 4.2., 4.3.
Pasnen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1.
Paznen 7. Temsr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. HUcnons3oBath
COBPEMEHHBIE CpEJICTBA TIOMCKAa,

Pasnmen 2. Temu1 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.

aHamusa M MHTCPUPCTALN | Pasnen 4, Temsr 4.1., 4.2, 4.3.
uHdOpManyH, W Pasnen 5. Tems1 5.1.,5.2., 5.3.
MH(POPMAITMOHHBIE  TEXHOJOTHH Paszen 6. Tema 6.1.

ig’; (beccpf;r;’]f;z‘%“” SV pasnen 7. Tewmst 7.1, 7.2, 7.3.
eATENbHOCTH Pa3zen 8. Tema 8.1

OK 03. [InanupoBats | Paznen 1. Tema 1.1.

U peanu3oBbBaTh cobcTBeHHOE | Pazmen 3. Temsr 3.1., 3.2., 3.3.
IpOodeCcCHOHANBHOC | Paznen 4. Temn1 4.1., 4.2, 4.3.
JUYHOCTHOE PasBHTHE, | Pagnen 8. Tema 8.1
MPEANPUHUMATETBCKYIO

JESTETbHOCTh

B mnpodeccuoHaabHON  cdepe,

HCIIOJIb30BaTh 3HAHMSA 1o

MPpaBoOBOM u (huHaHCOBOM

IPaMOTHOCTH

B Pa3IMYHBIX KU3HCHHBIX

CUTYaIUSIX

OK 04. O¢dextuBHO | Pazmen 2. Tems1 2.1., 2.2., 2.3.

B3aHMO/JICHICTBOBaTh U pa6OTaTL
B KOJIJICKTUBC U KOMaHAC

Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1., 4.2., 4.3

Pa3zgen 5. Temsr 5.1., 5.2, 5.3.

Pa3zgen 6 Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymecTBiasiTh yCTHYIO
U MUCHbMEHHYI0O KOMMYHUKAIUIO
Ha  TOCYJapCTBEHHOM  S3bIKE
Poccuiickoit ~ ®enepaunu ¢

Paznen 1.

Pazpgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1r 4.1., 4.2., 4.3

YCTHBIN OTIPOC;
(bpOHTANBLHBIHN OMPOC;
HaOJIFOIEHE

3a BBITIOJTHEHHEM
1ab0paTOPHBIX padoT;
MpaKTHYeCKue padoThl
(pemenue
KayeCTBEHHBIX

U PAcUYETHBIX 33/1a4);
TECTUPOBAHUE;
pellieHue Kelic-3aaay;
HAOIOICHNE U OILICHKA|
MOJATOTOBKU  JICIIOBOM
UTPBI;

BBITIOJTHEHHE 3aJ[aHUi
MIPOMEKYTOYHOU
aTTecTaluu
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y4eToM ocoOeHHoCTeH
COIIMAIEHOTO
U KyJIbTYPHOI'O KOHTEKCTa

Pa3nen 5.
Pasgen 6.
Pazgen 7.

Temsr 5.1.,5.2., 5.3.

Tema 6.1.
Temsr 7.1, 7.2,7.3

Pazpnen 8. Tema 8.1
OK 07. CopneiictBoBathb | Paznen 2. Temsl 2.1., 2.2., 2.3.
COXpaHCHHUIO OKPYXaroweH | Pasnen 3. Temsr 3.1., 3.2., 3.3.
Cpeabl, PeCYpCOCOCPEKEHHUIO, | Pasnen 4. Tembl 4.1.,4.2.,4.3
NPUMEHATL  3HAHMA OO | pasyen 5 Tempr 5.1, 5.2,, 5.3,
U3MCHCHHUHN KJIMMara, HpI/IHHI/IHI)I Pa3I[CJI 7 TCMI)I 7 1, 72
OEepEeKITUBOTO MIPOU3BO/ICTBA, Pasnen 8. Tema 8.1

3¢ (exTHBHO  JEWCTBOBATH B
YPE3BBIYANHBIX CUTYAIHSIX
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