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PaGouas nporpamma y4eOHOM AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE!
- [Ipuka3z Munucrepcrsa npocsemenus Poccuiickoit @enepannu ot 23 Hos6ps 2022 r. Ne 1014 «O6
yTBepxkaAcHUH (henepaabHO 00pa30BaTENbHOM MPOTPAMMBI  CPEIHETO OOIIero oO0pa3oBaHUS)
(3apeructpupoBaH MunucTepcTBoM rocTuInu Poccutickort @enepamuu 22.12.2022 r. Ne 71763);
- IlpumepHoit paboueidi mporpamMMmbl 00IICO0pa30BaTEIBLHON MUCHUILUIMHBL "®uszmka" s
npoecCHOHANLHBIX 00pa30BaTENbHBIX OpraHm3aiuii, pekomeHaoBanaon @DI'BOY IO «UPIIOy,
yTBep)KAEHHON Ha 3aceqanuu CoBeTa MO OLEHKE COAEp)KaHUS M KauecTBa IMPUMEPHBIX pabodmx
porpamm;
- ®@epgepanbHOr0 TOCYIAPCTBEHHOTO oOpa3zoBarenbHOro cranjgapra (manee — PI'OC) cpemnero
MpOoECCHOHAIBHOTO 00pa30BaHUsl MO MPOTrpaMMe IMOATOTOBKH KBaTU(UIUPOBAHHBIX paboOyuX,
cnyxamux 1o mpodeccun  35.01.27 Mactep cenbckoxo3siicTBeHHOro mpousBojcTBa (IIpukas
MunucrepcTa npocerienus Poccuiickoit @enepanuu Ne 355 ot 24 mas 2022 1)
Opranusanusi-pa3padoTumnk:

roCyJapcTBeHHOE O0/KeTHOE IMpodeccHoHaTbHOEe 00pa30BaTeNbHOE YUpekaeHne bupckwuii
MHOTOTIPOGMIBHBIN NpodeccrnoHanbHbIil Kowtek (manee ['BIIOY Bupckuit MHOTOTPOQGUITBHBIN
pohecCHOHANBHBIN KOJITEIK)

PazpaboTunkn:

JlockytoBa ['ro3enus PanMoBHa — ipenojaBaTesns BBICHIEN KaTeropun

HporpaMMa y‘le6H0fI JAUCIHUITIIMHBI o6cy>K):[eHa u 0;[06peHa Ha 3acegaHud MeToau4ecKoro

00BeAMHEHNS TUCIUILIMH 0011e00pa3oBarenbHoro ukia (mporokon Ne 9 or 22.05.2025r.)

PykoBoguTens MeToanueckoro 00beIMHEHHS TUCIUIUINH 00111e00pa30BaTEIHFHOTO UK

I'.P.JIockyToBa

HporpaMMa y‘-IC6HOﬁ JUCIHUITIIMHBI o6cy>1<z(eHa MeToauYeCcKMM COBETOM U PCKOMCHIOBAHA

JUTsl BHEJIPEHUs B y4eOHbIi niporiece (mpotokos Ne 9 ot 26.05.2025.)

Crapumuii METOJUCT M.E. Jly3anuna




COJAEP)KAHUE

1. O6mas xapakTeprcTuKa NpUMEpPHOI paboudeii MporpaMMbl 0611€06Pa30BATEIHLHOMI

B107003 1% 000705 09 (R 4
2. CTpyKTypa U coziepsKaHKue 00Ie00PA30BATEIBHOM JUCIUILIHHB ......vevvvvreresesssssesesessessssns A2
3. YcnoBus peanusaluu OporpaMMbl 0611e00pa30BATENLHON JUCIUITHHEL .......cvcvcveseseseseseeeeess 22

4. KoHTpOJIb U OLIEHKA PE3yJIbTATOB OCBOEHHs 00IE00Pa30BATENBHON UCIUILIMHBL. ....v.vvveveve . 25



1. O0mas xapakTepucTMKa NpPUMepPHOl padoueil mporpamMmbl
0o0ueo0pa3oBaTeIbHOM JTUCHUILINHBI

O6meo6pa3oBaTenbHas IUCLAIUINHA «Duszuka» SIBIISETCS 00s13aTeIpHOMI YaCThIO
0011e00pa3oBaTeNbHOrO MUKIA 00pa3oBareabHOU mporpammbl B coorBercTBuu ¢ @I'OC CIIO mo
cruernyanbHoCcTH 35.01.27 MacTtep ceabCKOXO03SIMCTBEHHOIO IPOU3BOJICTBA

1.2. Iles14 ¥ IUIAHUPYeEMbIe Pe3yJdbTaThl 0CBOECHHUS U CIHTLINHBI:

1.2.1. Hean AUCUMIJIMHBI:

Cogepxanuie mporpammbl 00meoOpa3zoBaTebHON AUCIUIIMHBL DU3KMKa HAMpaBICHO Ha
JTOCTIDKEHHE CIICTYIONINX TEeNeH:

® (GopMupOBaHUE Yy 00YYAIOUINXCS YBEPEHHOCTH B IICHHOCTH O0Opa30BaHMSI, 3HAYMMOCTH
¢bu3nyecKkux  3HAHUW JJI1  COBPEMEHHOTO  KBAIU(DHUIIMPOBAHHOTO CIELMATUCTa  MpU
OCYILIECTBIIEHUH €T0 MPO(hecCHOHATBHOM 1eATeNbHOCTH;

® (GopMUpOBaHUE ECTECTBEHHO-HAYYHOU IPaMOTHOCTH;

® OBJAJCHHE CIEIU(PHUECKOW CUCTEMOH (HU3UYECKUX TIOHITUH, TEPMHHOJIOTHEH W
CHMBOJIUKOH;

® OCBOCHHUE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJAJICHUE OCHOBHBIMM METOJAaMHU HAYYHOTO IMO3HAHUS MPUPOJIbI, UCIOIb3YEMBIMHU B
¢usuke (HAOMIOJICHWE, ONMWCAHWE, W3MEPEHUE, BBIABIKCHHE THIIOTE3, IPOBEICHUE
IKCIICPUMECHTA);

® OBJAJCHUEC YMEHHUSIMU 00palaThIBaTh JIAHHBIE YKCIIEPUMEHTA, OOBSICHSATD TOJIYYCHHBIC
pE3yNbTaThl, YCTAaHABIMBATh 3aBUCUMOCTU MEXIy (DU3MUECKMMH BEJIMYMHAMHU B HAOII0/IaeMOM
SIBJICHUH, JIeJIaTh BHIBOJGI;

® (hopMUpOBaHHE YMEHHUS pelIaTh (U3MUECKUe 3aJa4l Pa3HBIX YPOBHEH CIOKHOCTH;

® Dpa3BUTHE T[I03HABATEIbHBIX  HMHTEPECOB, HWHTEUIEKTYaJIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH B mpoliecce MPUOOPETeHUsI 3HAaHUN C UCMOJIb30BAHUEM PA3IUYHBIX HCTOYHHMKOB
nH(OpPMALlUM M COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHH; yMEHHH (GopMyaupoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3UIUIO 110 OTHOUIEHUIOK (pU3MUECKO HH(pOpMaLKH, OTydaeMon
U3 pa3HbIX UICTOYHUKOB;

® BOCHHUTAHHE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.



1.2.2. Ilnanupyempble pe3ybTAaThbl 0CBOeHHs 0011e00pa3oBaTeJbHOM JUCHUILIMHBI B c00TBeTCcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

O6mme xommnereHuu (nanee — OK) m npodeccuonanpabie komrereHnuu (ganee — [IK) ®I'OC CIIO B cOOTHECEHHH C JMYHOCTHBIMH,

METaINpeIMETHBIMH U TIPEAMETHBIMU pe3ysibTaTaMu 00ydeHus 6a3oBoro ypoBHs (ganee — [1P6) ®I'OC COO npencraBieHsl B Ta0JIUIE:

Kon
M HAaUMEeHOBaHHe
(popmupyembIx
KOMIIeTeHIMii

I[InanupyemMble pe3yJbTaThbl 0CBOEHHS IPOrPaMMBbI MO U CHHUIJIMHE

O01mue

JAucunnjanHapHbie

OK 01. BeiOupats
CIIOCOOBI penIeHHs 3a/1a4
npodeCCUOHATBLHON
JeSATEIIBHOCTH
MPUMEHUTEIIBHO

K Pa3InYHBIM
KOHTEKCTaM

JImgyHOCTHBIE pPE3yiabTaTbl AOJDKHBI OTpaXaTb B YaCTH
TPYAOBOI'O BOCIIUTAHUA:
- TOTOBHOCTBb K TpyAay, OCO3HAHHWEC LNCHHOCTHU MACTCPCTBA,

TPYIOIO0ue;

- TOTOBHOCTD K aKTHBHOU IEeITEILHOCTH
TEXHOJOTMYECKOMH

51 COLIMAILHON HaTPaBJICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATh,  IUJIAHUPOBaTh W CaMOCTOSATEIHHO

BBITIOJIHSITH TaKYIO JICSITEIBHOCTD;
- HHTEpeCc K pasmu4HbIM cdepaMm MpodeccuoHaIbHOM
JeSATeTLHOCTH,

- TOTOBHOCTb U  CHOCOOHOCTh K  00Opa3oBaHHIO
¥ caM0O0Opa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HHU;
MeTtanpeaMeTHbIE pe3yNbTaThl IOJDKHBI OTPAXKAaTh:
Osnanenue YHUBEPCATbHBIMHU y9IeOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

CaMOCTOSITENIbHO  (OPMYJMPOBATh M  aKTyalIH3UPOBATH
npo0iemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WA OCHOBAHUS
I CpaBHEHHUs, KiacCHpUKAIMH W 00OOIICHUS;
OTIpEICNATh IENU ACSITENbHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPUN

UX  JOCTH)KCHUS,
IPOTUBOPEUHS

BBISIBJISITH 3aKOHOMCPHOCTHU n

[IP6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O POJIH
U MecTe (PU3MKHM U aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTHHE MHpPA, O CHUCTeMooOpasylomed posn (Gu3nKu
B Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTHH, O BKIAJAE€ POCCUHCKUX U 3apyOEKHBIX
yYEHbIX-(DU3UKOB B  pa3BUTHE HAyKd; [TOHHMaHHE
(¢u3nUecKoil  CYIIHOCTH  HAOJIOaeMBIX  SIBJICHHUU

MUKpPOMHpA, MAaKpOMHpA U MEramHpa; MOHUMaHHE POJIU
ACTPOHOMHHU

B MPaKTUYECKOMN JEeATeNbHOCTH YeJIOBeKa W JajbHeHIieM
HAyYHO-TEXHHYECKOM  Pa3BUTHH, ponu busukm
B (QopMHUpOBaHMU Kpyro3opa U  (YHKIIMOHATHHON
TPAaMOTHOCTH 4YeJIOBEKAa /ISl PEIICHHS TNPaKTUYECKUX
3azay;

[IP6 2. CdopMupoBaHHOCTP YMEHHUH pacro3HaBaTh
¢usnueckue  sgBiIeHWS ~ (IPOIECCHI) ©  OOBACHATH
WX Ha OCHOBE W3YYCHHBIX 3aKOHOB, paBHOMEPHOE
U PAaBHOYCKOpPEHHOE  NpPSIMOJIMHEHHOE  JIBUXKEHHE,
CBOOOJHOE TaJeHWE TeI, JBWKCHHE TI0 OKPYXHOCTH,
WHEepLUs,  B3aUMOJAEHUCTBHE  Tel,  KoJiebarelbHOe
JBIDKEHUE, PE30HAHC, BOJTHOBOE ABMXKEHUE; AUQPy3us,
OpOYHOBCKOE JIBUKEHUE, CTPOSHHE KHUIAKOCTEH U TBEPABIX
TeJ, W3MEHEHHe o0beMa Tel TpHU  HarpeBaHUH
(OXJaXaeHuM), TeIJIOBOE  PAaBHOBECHE, HCIIApEHUeE,
KOHJICHCAllMsI, TUIABJICHHE, KPHUCTAJUIM3allMsl, KUIEHHeE,




B pacCMaTpUBAEMbIX SIBICHUAX
0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BIQJETh HaBbIKaMH Y4eOHO-HCCIEI0BATEIbCKON U
IPOEKTHOM  JEATEIIbHOCTH, HaBbIKAaMH  pa3pelleHus
npo0Jem;

- BBIABIAITh ~ NPUYMHHO-CIICICTBEHHBIE  CBS3M U
aKTyaJIu3upoBaTh 3aJady, BBIIBUraTh THIIOTE3y €€
pellieHusl, HaXOOUTb AapryMEHThl JJs JOKa3aTelIbCTBA
CBOMX YTBEp:KJICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

- aHAJIM3UPOBATh IMOJIYYCHHBIE B XOJ€ DPELICHUS 3aJayu
pe3ysbTaThl, KPUTUYECKU OIIEHUBAThb MX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMEThb INEPEHOCUTh 3HAaHUS B I[I03HABATEIbHYIO U
MPAKTUYECKYIO YaCTH KU3HEACSITEITbHOCTH;

- YMETh MHTErPUPOBATH 3HAHMS U3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTATh HOBBIE WJEH, MpeyiaraTh OPUTHMHAIbHBIC
MOJAXO/bI U PEIICHHUS;

- MPOSBIIATh CHOCOOHOCTh MX HUCIHONB30BaHUS B
IIO3HABATEJILHON U COLUAIIBHOW ITPAKTHKE

BIOXHOCTh BO3/IyXa, CBS3b CpEJHEH KHHETHYECKOM
SHEPIUU TEIJIOBOTO JBIKEHUS MOJIEKYN C aOCOIIOTHOM
TEMIIEPATypOi, TOBBIINICHUE [aBJICHUS Ta3a TP €ro
HarpeBaHuu

B 3aKpBITOM COCyZIE€, CBSI3b MEXKIYy IlapaMeTpamu
COCTOSIHMSI Ta3a B H30MPOLECCax; JJIEKTpU3aAlMs Ted,
B3aUMOJICHCTBHE 3apsiOB, HArpeBaHHe IPOBOJHHKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIMS, JCHCTBUE MArHUTHOTO IOJIS HAa MPOBOJTHHK C
TOKOM

W JBWOKYIIUICS 3apsiji, SJIEKTPOMArHUTHBIC KOJICOaHMsI
M BOJIHBL, MpPSIMOJMHEHHOE pPACIpPOCTpAaHEHHUE CBETa,
OTpaKEHHE, TPEIOMIICHUE, UHTEepPEepeHIHs, AUDPAKIIHSI
U MOJISIPU3ALUS CBeETa, JICTICPCHS CBETA;
(dboTtosnekTpuuecknii 3G EKT, CBETOBOE  JaBJICHUE,
BO3HHKHOBEHHUE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOa,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaJiOAKTUBHOCTH;

[IP6 3. Bnagenue ocHOBOMOJArarmOlUMU (PU3NUECKUMHU
MOHATHSIMH W BEJIMYMHAMH,  XapaKTCPU3YIOIIMMH
¢u3nueckre Mpouecchl (CBA3AHHBIMU C MEXaHMYECKUM

JABHKXCHHUEM, B3aI/IMOI[€I\/JICTBI/IeM TCJI, MEXAaHUYCCKUMH
KOJICOAHHUSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIIICCTBA, TCIIJIOBBIMUA mponecccaMu;,

3JEKTPUYECKUM U MATHUTHBIM TOJIAIMH, 3JEKTPUUYECKUM
TOKOM, DJICKTPOMArHUTHBIMU KOJEOAHUSIMU U BOJHAMU;
ONTHYCCKUMM  SBJICHUSMH; KBAaHTOBHEIMH SIBJICHHSIMH,
CTPOCHHEM aTOMa M aTOMHOTO SJIpa, PaJAHOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAIOIIMMH  ACTPOHOMUYECKUMU
MOHSITUSIMH, TIO3BOJISIIOLIMMH XapaKTepU30BaTh MPOIIECCHI,
MPOUCXOASAIIME Ha 3Be3/aX, B 3BE3JHBIX CHCTEMaX,
B MEXTaJaKTHUYECKOW cpefie; NBIKEHHE HEOECHBIX Te,
ABOJIIOLIMIO 3Be311 U BeelneHHoid;

I[IP6 4. Bragenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
u TeopusiMu (3akoH BcemupHoro TsroreHus, I, 11 u III




3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs MEeXaHUYEeCKOil
SHEPruM, 3aKOH COXPAHEHUS MMIIYJIbCa, IPUHLIMII
CYNEepIO3UIMM  CHJI,  IPUHIUI  PaBHONPABHOCTH
WHEPLUMAIBHBIX ~ CHUCTEM  OTCYETa;  MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOPUIO0 CTPOEHMS BEILIECTBA, Ia30BbIE
3aKOHBI, TEPBbI  3aKOH  TEPMOJUMHAMHKH;  3aKOH
COXpaHEHMs 3JIEKTPUYECKOro 3apsana, 3akoH Kyona,
3akoH Oma aJis ydyacTka 1enu, 3akoH Oma Jjisi MOJHOU
UIeKTpUUeCcKO uenu, 3akoH Jxoyns - JleHua, 3akoH
NEKTPOMAarHUTHOM  MHIYKUUH, 3aKOH  COXPaHEHHUs
SHEpPIruM, 3aKOH NPSIMOJIMHEHMHOTO pacnpoCTpaHEHUs
CBETa, 3aKOH OTPaXEHUS CBETA, 3aKOH IPEIOMJICHUS
CBETa; 3aKOH COXPAaHEHMs SHEPruH, 3aKOH COXpPaHEHMS
UMIIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro 3apsja,
3aKOH COXpaHEHHUs MacCOBOI0 4ucia, nocryiatsl bopa,
3aKOH PavoOaKTUBHOTO pacnazna); YBEPEHHOE
UCIIO0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN MPU aHAIN3e
(u3MUECKUX SIBICHUN U MPOILIECCOB;

[IP6 6. BnaneHue OCHOBHBIMH METOJAMU HAy4YHOTO
NO3HAHUS, MCIOJNB3YeMbIMH B  (HU3UKE: MPOBOJUTH
MpsiMble U KOCBEHHBbIE M3MEpEeHMs (PU3MUECKUX BETUYMH,
BBIOMpAsi ONTUMAJBHBIM CIOCOO M3MEPEHUs U UCHOJb3Ys
W3BECTHBIE METOJBI OLICHKH ITOIPEIIHOCTEN W3MEpPEHUH,
IPOBOJIUTH MCCIEJOBAHUE 3aBUCUMOCTEH (PHU3HUECKUX
BEJIIMYUH

C HCHOJb30BAHUEM TMPSIMBIX H3MEpPEHHH, OOBACHATH
MOJIyYeHHbIE  pe3yJbTaThl, HUCHONB3YS  (pU3MUecKue
TEOPHM, 3aKOHbl M TIOHATHS, U JeJaTb BBIBOJBI,
coOiroAaTh npaBuia 6€30MacHOro TpyAa MpU NMPOBEIECHUN
HCCIIEI0BAHUI

B paMKax Yy4eOHOro OKclepuMeHTa U  ydeOHo-
HCCIIEIOBATENBCKON  JEATEIBHOCTH C  HCIIOJIb30BaHUEM
HU(POBBIX U3MEPUTENIBHBIX YCTPONCTB U J1abOpaTOPHOTO
o0opynoBanusi;  c(OPMHUPOBAHHOCTb  IPEJICTaBICHUI




O MeToJax IOJY4YeHHUs Hay4YHbIX acCTPOHOMHYECKUX
3HAHUI;

I[TP6 7. ChopMUpOBAaHHOCTH YMEHHS pEIIaTh PaCUYCTHHIC
3aJaud  C SBHO 33/JaHHOM  (pU3MYECKOW MOJENbIo,
UCNONB3Ys (U3NYECKHE 3aKOHBI U MPUHLUIIBI; HA OCHOBE
aHaJM3a yCIOBHA 33/1a4H BBIOMPATh (PU3UYECKYIO0 MOJIEb,

BBIICIIAT  (DU3UYECKHE  BEIUYMHBI W (POPMYIIBI,
HEOOXOIMMEIE

JUIA €€ pEIICHHs, IMPOBOANTh pPAcYeThl W OLIEHUBAThH
peabHOCTh  IMOJIYYEHHOTO  3HAuCHHS  (PU3HUYCCKOU

BEJIMYMHBI; pellaTh KaueCTBEHHBbIE 3a/laud, BbICTpauBas
JIOTUYECKH HENPOTHUBOPEUMBYIO LENOUYKY PpacCyX IACHUM
C ONOpPOM Ha W3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPECTBA
MIOMCKa, aHaJIM3a

Y MHTEPIIPETANT
uHpopMaIu

1 “HGOPMaAIIMOHHbIE
TEXHOJIOTUU

UTSL BBITIOJTHEHHMS 33124
npodeccnoHanbHOMI
JeSITeITbHOCTH

JIMYHOCTHBIE pPE3yNbTAaThl JOJDKHBI OTpaKaTb B YacTH
[EHHOCTH HAaYyYHOTO IMO3HAHMS:

- c(OpMHPOBAHHOCTh MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKdl M OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha
JMaJore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MmecTa

B TIOJIMKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAaHHE S3BIKOBOM M  YHUTATEIbCKOU
KYJBTYPBI KaK CPEICTBa B3aUMOICHCTBUS MEXTY JIIOIbMH
U TI03HAHUS MUDA;

MertamnpeaMeTHbIe Pe3ybTaThl JODKHBI OTPAKaTh:
Osnanenue YHUBEPCATbHBIMH y4eOHBIMU
TI03HABATEIbHBIMA JCHCTBHUSIMH:

B) paboTta ¢ uHpopmarmeii:

- BIAIETh HAaBBIKAMH IOJydeHHs WHGOpMAMH U3
HUCTOYHHUKOB pasHbIX THUIIOB, CaMOCTOSITENIbHO
OCYIIECTBIISATh TIOUCK, AaHaJW3, CHUCTEMAaTH3aIlUI0 W
MHTEpHpeTalnio HHPOPMALUU PA3IMYHBIX BUJOB U (OpPM
Ipe/ICTaBICHNUS;

I[IP6 5. VYMeHue yduThIBaTh TpaHUIBl MPUMEHEHUS
W3YYCHHBIX (DM3MUYECKUX MOJEINCH: MaTepuaibHas TOYKa,
MHEpLHUalbHas CUCTEMa OTCYETa, WCaNbHBIN ra3; MOAEIN
CTPOCHHUSI Ta30B, JKUJIKOCTEH M TBEPIBIX TeJl, TOYCUHBIN
JJEKTPUYECKUN  3apsii,  sAlepHas  MOJENIb  aroMa,
HYKJIOHHAasi MOJEJb AaTOMHOTO SApa TpPH PEUICHUH
(bu3nuecKux 3a/1ay;

I[MP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW TMO3UIIUU
M0 OTHOIIEHUIO K (hpr3nueckoit nHpopMaluu, moaydaeMon
W3 pa3HBIX UCTOYHUKOB, YMEHHUM HCTIOIB30BaTh IU(POBHIC

TEXHOJIOTHH JUIS IIOKCKa, CTPYKTYpPUPOBaHUS,
WHTEpIpeTallMi W TMPEACTaBlIeHUs y4yeOHOW M HaydHO-
MOMYJISIPHOMN uHpOpMaINH; pa3BuTHE YMEHUU

KPUTHYECKOI0 aHAJIN3a MOoITy4aeMoi HHpopMaIun




- HCIIOJIb30BaTh CpeacTBa UH(OPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX  TEXHOJIOTMH B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPraHH3aIl[MOHHBIX
3a/1a4 ¢ coOMr0IeHreM TpeOOBaHUI IPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHCHBI, PECYPCOCOEpPEIKECHHSI, PABOBBIX
U OTUYECKUX  HOPM, HOpPM  HH(DOPMAIMOHHOM
0€e301acHOCTH

OK 03. IlnanupoBarb

U peaJin30BbIBAThH
coOCTBEHHOE
npoeCCUOHATILHOE

Y JINYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEIBCKYIO
JEATEIbHOCTD

B IPO(eCCHOHATIBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110 PABOBOM

1 (MHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HCHHBIX CUTYaIUsIX

JInyHOCTHBIE pE3yNbTATHl JIOJKHBI OTPakaTb B YACTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OIEHHWBATH CHUTYAallMI0 W NPUHUMATH
OCO3HAHHBIC pEUICHUSA, OPUEHTUPYACb HAa MOpPAJIbHO-

HPaBCTBEHHBIC HOPMBI
U IICHHOCTH,

-OCO3HAHME JIMYHOTO BKJIAJ B MOCTPOCHUE YCTOMYMBOTO
Oyaymero;

MertanpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMHU peryasiTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITETTLHO  OCYIIECTBISAITh  MO3HABATEIbHYIO
NEeSTENIbHOCTh,  BBISIBIATH ~ MPOOJEMBI, CTaBUTh W

dbopMyIupoBaTh COOCTBEHHBIC 33/1a4l B 00pa30BaTeIbHOM
JESITENIbHOCTH

Y )KH3HCHHBIX CUTYAIIHSX;

- CaMOCTOSITENTLHO COCTAaBISTh IJIAaH PELICHUs MPOOIEeMbI
C Y4eTOM HWMEIOIIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHN;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPHEMBI pepiieKCUn TS OLEHKU CUTYaIlHuH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMeTh OIEHUBaTh PUCKU M CBOEBPEMEHHO MPUHUMATh
pEIICHUS TI0 UX CHIDKECHUIO

P66 9. CdopmupoBaHHOCT, COOCTBEHHOW TO3HUIIMH
10 OTHOIICHHIO K (hU3HUeCKOi HH(OpMALINH, TOTydaeMOit
M3 pa3HbIX UCTOYHHKOB, YMCHI/Iﬁ HUCIIOJIB30BAaTh III/I(prBLIe

TEXHOJIOTUH JUTS MIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpIIPETAllMY U MPEACTaBIEHUS Y4eOHOH M Hay4yHO-
HNONYJISIPHOMN uH(popMaInu; pa3BuTHE yMEHUM

KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil HH(OpMaIiH

OK 04. D¢ddexTuBHO
B3aUMOJCUCTBOBAThL

JIMYHOCTHBIE pe3yibTaTbl AOOJDKHBI OTpaXaTb B YaCTH
INCHHOCTH HAYYHOT'O ITO3HAHM:

IIP6 10. OsnageHue yMmeHUsSMH palOoTaTh B TpyIIe
C  BBIMOJIHEHUEM  PpAa3IU4YHBIX COLMAIBHBIX  pOJEH,




1 paboraTthb
B KOJJIGKTHBE
Y KOMaHJIe

-OBJIa/ICBAHUE HaBBIKAMH  Y4e€OHO-HCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;
MeranpeaMeTHbIe PE3yNbTaThl JOJKHBI OTPaXKaTh:
OBnajeHue  YHUBEPCAJIbHBIMU  KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- MIOHUMATh M HCIIOJb30BATH IPEUMYIIECTBA KOMAHIHOU
Y MHIUBHUIYAJILHON paboTHI,

- BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUI
C y4eTroM OOIIMX HHTEPECOB M BO3MOXKHOCTCH Ka)JIOTO
YJIeHA KOJIJICKTHBA;

- TOpUHUMATh  I[EJIM  COBMECTHOM  JCSTEIBHOCTH,
OpraHM30BBIBaTh M KOOPAMHHMPOBATH JIEUCTBUS IO €€
JIOCTH>KEHMIO: COCTaBIIATH IUIaH JEHCTBUMN, pacIpeneisaTh

poJIM C YY4ETOM MHEHUH YYaCTHHMKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHON PabOThI;

-OLICHUBAaTh KayeCTBO CBOEr0 BKJIaJa M  KaXJOro
yJ4aCTHHKa KOMaHABl B  OOmMH  pe3ynbTaTr 1o
pa3zpaboTaHHBIM KPUTEPUSIM;

Ognanenue YHUBEPCATbHBIMU PeryIsSsTUBHBIMU
NEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- MPUHUMATh MOTHBBI U apTyMEHTHI JPYTHX JIOACH MPHU
aHaJIM3€e PE3yNbTATOB JIEATEIHHOCTH

IUTAHUPOBATD paboty IPYIIIbL, paluoOHAIBHO
pacnpenensithb JESATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJeKBAaTHO OIICHMBATh BKJAJ KaXIOTro U3
YY4aCTHUKOB TPYIIIBI
B pPEILlEHUE paccMaTpUBaeMoil mpoOIemMbl

OK 05. OcymiecTBisATh
YCTHYIO ¥ TUCHBMEHHYIO
KOMMYHHKAIIMIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccutickoit ®enepanun
C YYE€TOM 0COOEHHOCTEH
COILIMAJIEHOTO U
KYJIbTYpHOTO KOHTEKCTa

JIuyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpa)xaThb B YacTU
CTETUYECKOTO BOCIIUTAHUS

- ACTETHUYECKOE OTHOLIEHUWE K MHUpPY, BKIIOYAs ICTETHKY
ObITa, Hay4HOTO M TEXHHUYECKOTO TBOPYECTBA, CIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHM;

B 00J1aCTH MAaTPUOTHIECKOTO BOCTIUTAHUS MTPOSIBIISATH:
-IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM,
HUCTOPUUECKOMY M MPUPOJHOMY HACIEIUI0, MaMSITHUKAM,
TpaguuusaM HapogoB Poccuu, noctmxenusim Poccuun B

IIP6 1. CdhopMupoBaHHOCTb NPEACTABICHUNH O POJH
1 MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHON Hay4qHOU
KapTMHE MHpa, O CHUCTeMOoOpasylomed ponau (Gu3mnku
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, O BKIJIAJ€ POCCHUHCKUX U 3apyOexHbBIX
yUeHBIX-QU3UKOB B  pa3BUTHE HAyKH; [OHUMaHHE
¢u3nyeckoil  CyImIHOCTM  HAONIONAeMbIX  SIBICHUI
MHUKPOMHpPA, MAKPOMHpPA M MEramupa; MOHUMaHUE POJIH
aCTPOHOMUU

B IPAKTHYECKON NEATEIBHOCTH YEJIOBEKAa M AAJbHEHIIEM
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HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIIE;
MertanpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBiaicHue  yHMBEPCAJIbHBIMM  KOMMYHUKATHBHBIMU
JIEHCTBUSMU:

a) oOImeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- Pa3BEpPHYTO M JIOTMYHO H3JaraTh CBOI TOYKY 3pECHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

HAyYHO-TEXHUYECKOM  DPa3BUTHHM,  poilu  (DU3HKHK
B (opmupoBanum Kpyroopa H  (QYHKIHOHAIBHOM
TPAaMOTHOCTH 4EJOBEKAa JUIS PEIICHUS IPAKTHUIECKUX
3ama4

OK 07. ConencTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MCHCHHU KIIUMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3G HEeKTUBHO
JIECTBOBATH

B UpE3BBIYAITHBIX
CUTYaITUSIX

JInyHOCTHBIC pe3yibTaTbl OOJDKHBI OTpaXaTb B YaCTU
9KOJOTHYCCKOI'0 BOCITMTaHHA:

- C(bOpMHpOBaHHOCTB 9KOJIOTUYECKOM KYJIbTYPHI,
IIOHMMaHHC BIIMSTHHA COMaJIbHO-O5KOHOMHNYCCKUX
mpoucCCoB Ha COCTOSHHC HpHpOZ[HOﬁ W COLMaJIbHOU

cpenbl, OCO3HAHHE r1100aJILHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0dIIeM;

- IUIAHUPOBAHME W  OCYIIECTBICHHE JACUCTBUN B
OKpY)KalOIlleW  Cpele Ha OCHOBE 3HAaHMS  Lieled

YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;
AKTUBHOE HENpPUATHE JACHCTBUN, MPUHOCIIIMX BpeEN
OKpY>Karollel cpejie

IIP6 8. CdopMUpOBaHHOCTb  YMEHHUS  IPUMEHSTbH
NOJlyY€HHbIE  3HaHUA i OOBSCHEHHS  YCJIOBUH
OpoTeKaHus (U3NYECKUX SIBICHUM B NpUpOAEe U UL
IPUHATUSA TPAKTUYECKUX PEIICHUH B ITOBCEJHEBHOMU
XKHU3HU JUIs1 oOecrieueHust 0€30MacHOCTH IPU OOpaIleHUH C
OBITOBBIMH TTPUOOpPAMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHMs  3/0pOBbSI M COONIIOJIEHUS ~ HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYXKAIOUICH Cpene;
NOHUMaHWE HEOOXOJUMOCTH TNPUMEHEHUS IOCTHKEHHUH
bu3uku U TEXHOJIOTHI UL PalMOHAIBHOTO
IIPUPOIOIIOIB30BAHNS
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1. Crpykrypa u coaep:xkanue 0011e00pa30BaATEILHON JUCIHUILIHHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii paboTnbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 108
OcHOBHOE co/iep:KaHue 88
B T.Y.

TEOPETHUUECKUE 3aHITHUS 70
nabopaTopHbIC 3aHATHS 16
IIpodeccuoHabHO OPHEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 20
NPUKJIATHOTO MOIYJIs1)

MPAKTUYECKHUE 3aHATH 20
IIpome:xyTouyHast arrecranus (AuddepeHUMPOBAHHBIN 3a4eT) 2
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1.1. TemaTtuyeckuii IJIaH U coJePKAHUE TUCHUIINHBI «DU3UKAY

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa (0OCHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE),
JIaDOpaTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb (IPU HAJTHYUH)

O0beMm
4acoB

dopmMupyemblie
KOMIIETeHIIH U

1

2

4

Pa3znen 1. ®uzuka u METOAbI HAYYHOI'O MO3HAHUSA

Tema 1.1 Conep:xxaHnue yueOHOro MaTepuasia

Bsenenue

®usuka - Hayka o npupone. Hayunble Meronsl mo3HaHUS OKpykaromiero mupa. Ponb
JKCIIEPUMEHTa U TEOpUHM B TMpolecce TIMO3HAHUS MPUPOJABL. OKCHEpUMEHT B (U3HKE.
MonenupoBanue GU3HUECKUX SBJICHHUN U TTporieccoB. Hayunbie rumoTe3sl. @u3nyueckrue 3aKOHbI U
Teopuu. ['paHUIIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHiun coorBercTBus. Ponb 1 MecTo
¢u3uky B GopMUPOBAHNH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B TPAKTUYECKON ACATEITHHOCTH
JToJIen

OK 03
OK 05

Pasznea 2. MexaHuka

16

Tema 2.1

Coaep:xanue yueOHOro MmaTepuajia

Kunematuka

MexaHndeckoe JBHXXCHHUC. OTHOCUTENHLHOCTh MEXAHUYECKOTO JBUXCHUA. Cucrema oOTCHUETA.
Tpaextopus. Ilepemenienue, ckopocTs (CpeiHsis CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE
MaTepI/IaJ'IBHOI\/'I TOYKH, UX MPOCKIHU HA OCH CHUCTCMbI KOOpAWHAT. CrnoxxeHue nepeMemeHHﬁ u
CJIOJKEHHE CKopocTeil. PaBHOMepHOe U paBHOYCKOpPEHHOE MpsSMOJUHEWHOoe NIBUkKeHue. I paduku
3aBUCHUMOCTHU KOOpAUHAT, CKOPOCTH, YCKOPCHHA, ITYTU U MMEPEMCIICHUSA MaTCpHaHBHOfI TOYKH OT
BpeMeHu. CBoOoHOE majeHue. YckopeHue cBoOogHOro najaeHus. KpuBonuHeiiHoe IBHXKEHHE.
JIBrK€HHE MaTepuagbHOM TOYKHM IO OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactora. LIeHTpOCTpEMUTEILHOE YCKOPEHUE

[IpakTHyeckue 3aHATUA

[TpakTiueckue pabOThI:

N3mepeHrie MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHHS MEXAY NYTSIMH, NPONUIAEHHBIMM TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE INPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBHXKCHUU C HA4aJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

W3yyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxeHus tena, OpOIIeHHOT0 TOPU30HTAIBHO

Tema 2.2

Coaep:xanue yueOHOro MmaTepuajia

JlnHamuka

[Ipunnun otHocutenbHOCTH [ammmes. IlepBeiii 3axkoH HeroToHa. VHepumanbHble CUCTEMBI
orcueta. Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Bropoil 3akoH HeroToHa i
MaTepHaIbHOW TOYKM B MHeprmanbHO cucteme orcuera (MCO). Tperunii 3akon HeroTona st
MaTepUaIbHBIX TOYEK. 3aKOH BCEeMHUpPHOro TiroreHus. Cuna Tsokectu. IlepBasg kocmuueckas

OK 01
OK 02
OK 04
OK 05
OK 07




ckopoctb. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHus
CKOJIbJKeHUs U cuiia TpeHust nokos. Koadpduuuent tpenus. Cusna conpoTuBIeHUs MPH ABHKEHUN
TeNa B KHUIKOCTU WM rase. [locTynaTenbHOE U BpalaTeibHOE ABUKCHHE a0COIIOTHO TBEPJOTO
Tena. MOMEHT CHIIbI OTHOCUTENIBHO OocH BpaieHus. [lneyo cuibl. YcnoBus paBHOBECHS TBEPIOTO
tena B UCO

IIpakTyeckue 3aHATUA

[TpakTnyeckue paboOTHI:

N3yuenne ABM>KEHUS OpycKa 110 HAKJIIOHHOM TUIOCKOCTH MO JIeHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B Ae()OPMUPOBAHHON MpYKUHE U
PE3NHOBOM 00pasIie OT BETHMYUHBI HX Je()OpMAaIIHH.

HccienoBanue yclI0BUM paBHOBECHUS TBEPIOIO TeJla, UMEIOIIEr0 OCh BpaLCHUS

Tema 2.3 Conep:xanue yueOHOT0 MaTepuaJia: 4

3aKOHBI COXPaHEHHA | MIMIy/IbC MaTepUaIbHON TOUKH, CHCTEMBI MAaTEPHUAIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHHE

B MEXaHUKE UMITynbca Tena. 3akoH coxpaHenus mmnyibca B MCO. PeaktuBHoe nBmkenue. PaGora cuiibl.
Momnocts cunbl. KuHetnueckass 3Heprusi MarepHalbHOM ToukH. Teopema 00 H3MEHEHHU
KUHeTH4YeCcKo sHepruu. llorenumanbHas osHeprus. lloTeHuuanbHas SHEPrUs  YHOpyro
nedopMupoBaHHON mpyxuHbL. [loTeHIManpHas SHeprus Tena BOJM3UM MOBEPXHOCTH 3EMIIH.
[ToTeHnmanpbHbie W HEMOTEHIMAIbHbIE CHJIBL. CBA3b pabOTHl HEMOTEHIUATBHBIX CHJI C
M3MEHEHUEM MEXAHWYECKON SHEPIrUud CUCTEMBI Tell. 3AaKOH COXPAHEHHUS MEXaHUYECKON IHEpruu.
Yrpyrue u Heynpyrue CTOIKHOBEHHS
[IpakTUueckue 3aHATUS
[TpakTiueckue pabOThI:
N3ydeHne cBA3M CKOPOCTEN TEI IPU HEYNIPYTOM YIape.
HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPTUM Teja
IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJepPKaHUe (CoaepKaHue MPUKJIIATHOTO MOYJIs1) 4
IlpakTHyeckne 3aHATHA
[TpakTudeckast pabora: TexHHMYECKHE YCTPOICTBAa M MPAKTHUECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHHUE CHApSANIOB, IIEMHBIE W PEMEHHBIC TMepefadd, TMOAIINITHIUKA, BOJOMET, KOIep,
MPY>KWHHBINA TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIYyTHUKOB U PAKET.
[IpakTuueckass pabora: Vcmonp30oBaHME 3aKOHOB MEXAaHUKH JJisi OOBSICHEHHS JIBUKCHUS
HEOECHBIX Tel M IS pPa3BUTHS KOCMHUYECKHX WCCIEAOBaHUN, TPAaHUIBI MPUMEHUMOCTH
KJIACCMYECKOW MEXaHUKH. MIMuTaIus HeBeCOMOCTH

Paznen 3. MoJiekyasipHasi pU3HKa U TEPMOAMHAMHUKA 22 OK 01
Tema 3.1 Coaep:kanue y4eOHOro MaTepuaJa: 4 OK 02




(OCHOBBEI
MOJICKYJISIPHO-
KHHETHYCSCKOM
TEOPUHU

OcCHOBHBIE  TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. bpoyHOBCKOE JBHKEHHE.
Huddys3us. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YacTHIl BellecTBa. Moienu CTpOeHHs ra3oB,
KHUJIKOCTEW M TBEPABIX TE€J U 0OBSCHEHHE CBOICTB BEIlECTBA HA OCHOBE ATHX Mojeneld. Macca u
pazmepsl Mousekyn. KommuectBo BemiectBa. IloctostHaast ABoragpo. TerioBoe paBHOBecHE.
Temneparypa u ee usmepenue. lllkana temneparyp Llenscusa. Mopenbs wniaeanpbHOro rasa.
OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETUYECKON Teopuu wuieanpHoro rasa. AOCoNOTHAs
TEMIEpaTypa Kak Mepa cCpelHeld KMHETHYECKOW SHEpruu TEIUIOBOTO JIBMJKEHHUS YacTHI rasa.
[IIxana remnepatyp KenbBuna. YpaBuenue MenneneeBa-Kianeiipona. 3akon [lanbrona. ['a3oBbie
3akoHbl. M3omporeccsl B WEAIIbHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEpMa,
n30Xxopa, n3obapa

HpaKTI/I‘ICCKI/Ie 3aHATUA

[TpakTrueckue pabOThI:
N3mepeHne Macchl BO3ayXa KJIaCCHOM KoMHare. MccnenoBanue 3aBUCHMOCTH MEXKTY
napaMeTpaMH COCTOSTHHS Pa3pEeKEHHOT0 Tra3a

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 1. V3ydeHrne 0aHOTO U3 U30MPOIIECCOB

Tema 3.2
(OCHOBBI
TePMOTUHAMUKU

Coaep:xanue yueOHOTo MaTepuaJia:

TepmonuHamuueckas cucreMa. BHyTpeHHssI SJHEprusi TEPMOJAMHAMUYECKON CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonmuecTBo TemnoTsl U pabota. BHYTpeHHsIsl HEpTHsl OJHOATOMHOTO HJI€aTbHOTO
raza. Buasl Teruionepenadn: TEIJIONPOBOAHOCTh, KOHBEKIUSA, U3JydeHHUE. TEIIOeMKOCTh Tea.
VaenpHas TemoeMKocTh BellecTBa. KonumuecTBo TemnoTsl npu Teruonepeaaude. [lepBoiil 3aKoH
TepMoanHaMUKU. [IpuMeHeHne nepBoro 3akoHa TEPMOJUHAMUKH K H30mpolieccaM. ['paduueckas
UHTEpIpeTanus paboThl ra3a. TemyioBble MamuHbBL. [IpUHIUNBI JEHCTBHUS TETJIOBBIX MAIITUH.
[IpeoOpa3zoBanus sHepruu B TEMIOBBIX MamuHax. Koadduuuent nonesnoro neiictsus (nanee —
KITJ]) temnoBoit wmamuubl. Hukn Kapno u ero KIIJ[. Btopoii 3akoH TepMOAMHAMHKH.
HeobpaTtuMocTh po1eccoB B MpUpo/Ie. DKOJIOTHIECKUE TTPOOIEMBbI TETIIIOOHEPTETHKH

HpaKTI/I‘-ICCKI/IG 3aHATHUA

[TpakTnueckas pabora: M3mepenue yneinbHON TEMIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS BEILIECTBA
1 (GazoBbie
MEPEXO0/IbI

Conep:xkaHue y4eOHOro MaTepuasa:

[Tapoo6pa3oBanue u koHAeHcanws. Mcnapenue u kumnenue. Y neapHas TeIioTa mapooopa3oBaHusl.
3aBUCHMOCTh TeMIIepaTyphl KUIIEHHUSI OT JaBlieHUs. AOCONIIOTHAsS W OTHOCHUTENbHAs BIQKHOCTH
Bo3nyxa. Hacermennsiii map. TBepaoe Teno. Kpucrammuueckue n amopdabie Tena. AHU30TPOIHS
cBoMcTB KpuctauioB. JKugkue kpuctamibsl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTaJIM3anus. Y ienbHas Teriora miasiaeHus. Cyonumanus. Y paBHeHHE TEIUIOBOTO OalaHca

JlaGopaTopHble 3aHATHSA

OK 03
OK 04
OK 05
OK 07




JlaboparopHas pabota 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAepKaHMe (CoepPKAHNE TPUKJIATHOTO MOTYJIs)

IIpakTnyeckue 3ansaTus

[Ipaktuyeckas pabota: TexHHYECKHE YCTPOHCTBA M IMPAKTHUECKOE IMPHUMEHEHHE: TEPMOMETD,
6apometp. OmnpeneneHne Macchl BO3[yXa B KOMHAaTe Ha OCHOBE M3MEpPEHHIl oObeMa KOMHAThI,
JIaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEMl.

[Tpaktnyeckas paborta: TexHHueckHe yCTPOHCTBA M IPAKTMYECKOE IPUMEHEHHE: JABHUraTellb
BHYTPEHHET0 CropaHusi, OBITOBOM XOJOJWIbHUK, KOHAWLUOHEpP, TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH IIOJIIyYE€HUsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM UMCIIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH

Pa3znen 4. DaekTpoamHaMuKa

24

Tema 4.1
DJIEKTpOCTaTUKa

Conep:kaHue y4eGHOT0 MaTepuaJa:

Onexrpuzauus Tel. ODJIEKTpUYECKUM 3apsn. [IBa Buaa ayekTpudeckux 3apsanoB. lIpoBonHukw,
JURJIEKTPUKU U TOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUs 3JIEKTpUUECKoro 3apsaa. Bzaumoneiicrsue
3apsanoB. 3akoH Kynona. Onexrpudeckoe nosne. HanpshxkeHHOCTD 2siekTprudeckoro nosis. [Ipunnun
CYNEPHO3UIUH IEKTPUUECKUX Mojei. JINHUK HanpsyKEeHHOCTH ajeKTpudeckoro mnoisi. Pabota
cuil  anekTpocratudeckoro nois. Ilorennman. PasHocts mnoreHumanoB. [IpoBopHuku
JUDJIEKTPUKU B JIEKTPOCTATUYECKOM M0JI€. AU3IeKTpuiecKas IpOHULIAeMOCTh. DIIEKTPOEMKOCTb.
Konzgencarop. 1€KTpOEeMKOCTh INIOCKOT0 KOHJAEHCATOPA. DHEPTHUs 3apsHKEHHOI0 KOHAEHCATOpa

ITpakTyeckue 3aHATUA

HpaKTI/I‘-ICCKaSI pa60Ta: I/I3MepeHHe QJICKTPOCMKOCTHU KOHJACHCATOPAa

Tema 4.2
IlocTosTHHBIN

PIEKTPUYECKUM TOK.

Toku B pa3mruHBIX
cpemax

Conep:xaHue y4eGHOT0 MaTepuaJa:

DJIEKTPUUYECKUI TOK. YCJOBHS CYILIECTBOBAHMS 3JEKTpUUYECKOro Toka. Mcrounmku toka. Cuna
toka. [locrosuubiii Tok. Hampspkenme. 3akon Owma st ydacTka IeNU. OJIEKTPUUYECKOE
CONPOTHBIIEHUE. YIEIBbHOE CONPOTUBJICHHME BemecTBa. IlocienoBarenbHoe, MNapalljielIbHOE,
CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB. PaboTa anexTtpuyeckoro toka. 3akoH Jxoyms-Jlenna.
MOIIHOCTh AJIEKTPUYECKOTO TOKA. OJEKTPOJABMXKYIIAs CHUJa W BHYTPEHHEE COINPOTHUBIIECHUE
HUCTOYHHMKA TOKa. 3akoH Owma i mojgHOM (3aMKHYTOM) anekTpudeckoil 1enu. KopoTkoe
3aMbIKaHUE.

ONEeKTpOHHAs MPOBOAMMOCTH TBEPJBIX METAJJIOB. 3aBUCHUMOCTH CONPOTUBIIEHUS METAIJIOB OT
Temneparypbl. CBEpXMpPOBOAUMOCTb. DJIEKTPUYECKHI TOK B Bakyyme. CBONCTBA 2JIEKTPOHHBIX
nyukoB. [lonynpoBonnuku. CoOcTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJIYIPOBOAHHUKOB.
CgoiictBa p-n-nepexona. IlonynpoBogHUKOBBIE MPUOOPHI. DIEKTPUUYECKHI TOK B pacTBOpax M
paciuiaBax 3JeKTPOJIUTOB. DIEKTPOIUTHUECKAS TUCCOLMALUS. DIEKTPOIN3. DIEKTPUUECKUN TOK
B razax. CaMoCTOSATEIbHBIA U HECAMOCTOSATENBbHBIN pa3paa. Monuus. [1nazma
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JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnast pabota 3. M3ydyeHune cMEIIaHHOTO COSIUHEHUS PE3UCTOPOB.
JlaGopatopHas pabota 4. I3MepeHune 31eKTPOABHKYIICH CHITbI UCTOYHHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE T10JIe.
DJIEKTPOMArHuTHAsI
MHITYKIHAS

Conep:kanue y4eOHOro MaTepuaJjia

ITocrosiHHbIE MarHUThl. B3aMMOAEHCTBUE MNOCTOSIHHBIX MarHuTOB. MarnutHoe mone. Bektop
MarHuTHOW MHAYKIUU. [IpuHuun cynepno3uiuu. JInHuM MarHuTHOM MHAYyKUuu. Kaptuna nuHui
MarHUTHOM MHIYKLIMH TOJISI TMOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJieé MPOBOJHUKA C TOKOM.
KaptuHa nuHMNA 0O IMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHMKA,
Katymku ¢ TokoM. OnbIT Opcrena. B3anmonelictBue nmpoBoaHUKOB ¢ TokoMm. Cuia Ammepa, ee
MoAyib U Hampasienue. Cuna JlopeHua, ee MOAayinb W HampaBieHue. [[BukeHue 3apsKeHHOU
YaCTHUIbI B OJTHOPOJHOM MarHUTHOM Tosie. Pabota cuibl Jlopenna. SIBieHue 31€KTpOMarHUTHOM
uHaykuuu. [lotok BekTopa MarHuTHOM MHAYKUMH. DJIC MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykiun @apanes. BuxpeBoe sieKTpuyecKoe Moje. DJIEKTPOIABIKYINAS CUJla MHAYKIIMH B
MIPOBOJIHUKE, JIBHXKYIIEMCSl MOCTYIATEIbHO B OJHOPOJHOM MarHuTHoOM mnoie. IlpaBuino Jlenua.
NunyktuBHOCTh. SIBienue camomuaykiuu. DJC caMOMHAYKIMU. DHEPrusi MarHUTHOTO IOJIS
KAaTYHIKHA C TOKOM. DJIEKTPOMArHuTHOE M0JIe

ITpakTyeckue 3aHATUA

HpaKTI/I‘-ICCKI/IC pa60TBI: I/ISY‘IeHI/Ie MAarauTHOI'O IOJIA KaTYHIKHU C TOKOM. HccnenoBaHue neiCTBUS
MOCTOAHHOI'O MarouTa Ha paMKy ¢ TOKOM

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHast pabota 5. M3ydenue siBICHUS JIEKTPOMAarHUTHON MHIYKITHI

IlpodeccuoHabLHO OPHEHTHPOBAHHOE CO/lepKaHUeE (Coep:KaHNe MPUKJIATHOTO MOTYJIs1)

IIpakTHYeckHe 3aHATHA

[TpakTnueckast pabora: TexHUUYECKHE YCTPOWCTBA M IMPaKTUYECKOE MPHUMEHEHHUE: 3JIEKTPOCKOTI,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAJIBHBINA aIlllapaTr, CTPYWHBIA I[PHUHTEP, aMIIepMeTp,
BOJIBTMETD, peocrar, HWCTOYHUKH TOKa, AJIEKTPOHArPEBATENbHBIE npudopsl,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIMPOTUBIICHUS, BAKYYMHBIH O], TEPMUCTOPHI U
(GOTOpE3UCTOPHl,  MOJIYNPOBOJHUKOBBI  JHOJ,  TajJbBaHUKA,  IIOCTOSHHbIE  MAarHUTHI,
AJIEKTPOMATHHUTBI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN JJIEMEHTAPHBIX YACTHLL, UHIYKLMOHHAS [1€Yb.
[TpakTnyeckas pabota: Mepsl 271€KTp0o0O€30MaCHOCTH, AIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHHUE
AIIEKTPONPUOOPOB, KOPOTKOE 3aMbIKaHHE

Pa3gen 5. Kosie0anus v BOJIHBI
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Tema 5.1

\ Coaep:xanue yueOHOro MmaTepuajia
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MexaHuueckue 1
PIICKTPOMArHUTHBIC
KoJIeOanus

Konebarenbnas cucrema. CBoboubie konebanus. ["apmonnueckue konedbanus. [lepuon, yacrora,
amrutyna ¥ (¢asa xonedbanuii. [Ipy>KnuHHBIA MasTHUK. MaTeMaTHYeCKUil MasTHHUK. Y paBHCHHE
rapMOHUYECKUX KoseOanmii. KuHemaTnueckoe M JUHAMHUYECKOE OMMCAHHE KOJIEOATEIbHOTO
neukeHus. [IpeBpailieHue sSHeprud NpU TapMOHHYECKUX KoyiebaHusX. CBs3b aMILIUTYIbI
KOJICOAHUH HCXOAHOM BEIMYMHBI C aMIUTUTYAOH KOJe0aHMH €€ CKOPOCTH M YCKOpPEHHS.
KoneGaTenbHblit KOHTYD. CBoboHbIE 3JIEKTPOMAarHUTHbIE KoseOaHus
B HJCATbHOM  KOJEOATeIbHOM  KOHTYpe.  AHAQJIOTUS  MEXKIy  MEXaHHYeCKUMH U
JMeKTpOMarHuTHeIMU  KojieOanusiMu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHsS SHEPrUU B
UJCabHOM KoJjeOaTelnbHOM KOHType. BbIHYX/IEeHHble MexaHuueckue kKoisiebanus. Pe3onaHc.
PesonancHas kpuBas. BbIHYXIEHHBbIE SJEKTpOMarHuTHbe KoseOaHus. IlepeMeHHBIH TOK.
CuHycoMJaIbHBI TMEepeMEHHBbIH TOK. MOIIHOCTh NEPEMEHHOT0 TOKa. AMIUIUTYJIHOE U
JeiCTBYyIOIee 3HAUEeHUE CHIIbI TOKa U HanpshkeHus. Tpancdopmatop. [IpousBoacTso, nepenaya u
oTpebIeHUE IIEKTPUUECKON IHEPIUU. DKOJIOTUYECKHE PUCKU IIPU MPOU3BOJICTBE AIEKTPUUECKON
sHeprun. KynbTypa ncnoiab30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTrueckue pabOThI:

HccnenoBanue 3aBUCHMOCTH TIEPHO/IA MAJIbIX KOJICOAHHI Ipy3a HAa HUTH OT JUIMHBI HUTH M MacChI
rpy3a. HccrenoBaHue niepeMEHHOTO TOKa B ILENM W3 IOCIEAOBATENbHO COEAMHEHHBIX
KOHJIeHCaTopa, KaTYIIKA
U pe3ncropa

Tema 5.2
MexaHUJecKue 1
PIIEKTPOMATrHUTHBIE
BOJTHEI

Coaep:xanue yueOHOro MmaTepuaja

MexaHnnyeckre BOJIHBI, YCJIOBHS pacrnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHHUs U
JuiHA BOJHEL. [lonepeunsie U mpoaoiabHbIe BOMHBL. MHTEepdepenius u nudpakins MeXaHHueCKux
BOJIH. 3BYK. CKOpOCTh 3ByKa. ' pomKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa. DiieKTpOMarHuTHbIE
BOJIHBL. Y CJIOBUS U3JIy4€HUS JE€KTPOMArHUTHBIX BOJIH. B3anMHast opuenTtanus Bektopos E, Bu v
B 3J'IeKTp0MaFHI/ITHOI71 BOJIHE B BaKyyMcC. CBoiicTBa OJICKTPOMAriuTHBIX BOJIH: OTPAXCHHUC,
npenoMIieHue, moispusanus, nudpaxius, uaTepdeperirs. CKOpoCTh dMEKTPOMArHUTHBIX BOJH.
Mxana OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAarduTHBIX BOJIH B TEXHUKEC U 6I)ITy.
[IpuHUMIBI paguoOCBA3M U TeleBUACHUsA. Pamuonokarus. OJIEKTPOMAarHUTHOE 3arps3HEHUE
OKPYKaIOIIEH CpeIbl

Tema 5.3
OnrTuka

[IpssMonuHeitHOe pacnpocTpaHeHUE cBeTa B OgHOpoAHOU cpene. JIyd cBera. OTpaxkeHue cBeTa.
3akoHbl oTpakeHus cBeta. [locTpoeHne n3oOpakeHuil B IIIOCKOM 3epkaiie. [Ipemomienue ceera.
3akoHBI TpenoMyeHHs cBeTa. AOCOMIOTHBIN mMokaszatens mnpenomieHus. [lonmHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbIA yroa MOJHOTO BHYTPEHHEro oTpakenus. Jucnepcust cBera. CIOXKHBIN
cocraB Oenoro cera. L[Ber. CoOuparomue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DOKycHOE
pPacCTOSITHUE W ONTHYECKas CHjia TOHKOW JUH3BL [locTpoeHne m300paxxeHWH B COOMpAIOMUX
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paccenBarommMx JMH3aX. Popmysia TOHKOH JUH3bL. YBEJIMYeHUE, AaBaemoe JHMH30U. [Ipemenbi
MIPUMEHUMOCTH TeoMeTpuieckoil ontuku. MuTepdepenmnus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOMOEHUST MAaKCHMYMOB M MUHUMYMOB B HHTEPQEPEHIMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOTePEHTHBIX UCTOYHUKOB. Jludpakuus cBera. /udpakiuonnas pemierka. YciaoBue
HAOJNIOZICHUSI TJaBHBIX MaKCHUMYMOB TMpU MaJCHHUM MOHOXPOMATHYECKOTO CBETa Ha
nudpakionnyto pemeTky. [lonspusamnms cera

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[IpakTuyeckas pabora: HaOmronenue qucrnepcun cBera

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas pabota 6. MI3mMepenue mokasaTesst MpeaoMIICHUS CTEKIIa
JlaGopaTtopHnas padota 7. MccnenoBanue CBOMCTB M300paKEHUH B JIMH3aX

IIpodeccuoHalLHO OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHNe MPUKJIATHOTO MOTYJIs1)

HpaKaneCRue 3aHATHSA

[TpakTtuyeckas pabora: TexHuueckue ycTpOMCTBA M NPAKTUUYECKOE MpPUMEHEHHE: ceiicMorpad
ANEKTPUYECKUN 3BOHOK, I€HEPATOp IIEPEMEHHOI0 TOKA, JIMHUM JJICKTPOIEpENad, My3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3ByKOBas AUArHOCTHKA B TEXHUKE M MEIULUHE, panap, palHuONpPHEMHUK,
TEeJNIeBU30p, aHTeHHa, Tenedon, CBY-neus, ouky, symna, (oToanmapar, NPOEKIMOHHBIA amnmapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PELIeTKA, TOISPOUI, TEIECKOII.
[TpakTnueckass pabora: Bunel uznydenuit. Bunbl cnextpoB. CnekTpbl ucmyckaHus. CHeKTpbl
noryomenus. CrnekTpanbHblii aHamu3. ChekTpajibHble KJacchl 3Be3l. YabTpaduoneTroBoe
uznyyenue. Madpakpacnoe mznyuenue. Penrrenosckue myun. Mx npupona u cBoiicrsa. 1llkana
JJIEKTPOMATrHUTHBIX U3JIY4EHUI

Pazgen 6. OcHOBBI cieHATbHOI TEOPUH OTHOCHTEIHLHOCTH

Tema 6.1
(OCHOBBI TEOPUH
OTHOCHUTEIIEHOCTH

Conep:xxanue yueOHOro MmaTepuajia

I'paHuubl  PUMEHUMOCTH  KJIACCUYECKOM MeXaHuku. llocTymarel chenuanbsHONM  Teopuu
OTHOCUTEIIBHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBE€Ta B BaKyyme, TPHUHIUII
OTHOCHUTENIbHOCTH JHHIITEeIIHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAaIleHUE JJTUHBI. DHEPrus W UMITYJIbC CBOOOMHOW dYacTHilbl. CBSI3b MacChl C JSHEpPrUeH M
UMITYJTBCOM CBOOOHOM YacTUIIBI. DHEPTHs OKOsI CBOOOHON YaCTHIIBI
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Pazgen 7. KBantoBasi pusuka

14

Tema 7.1
JIIEMEHTBHI
KBAHTOBOU OITUKU

Coaep:xanue yueOHOro MmaTepuajia

®oronsl. Popmyna [lnanka cBs3u sHEpruu GOTOHA C €ro YacTOTOW. DHEPTUs U UMITYJIbC (POTOHA.
OtkpeiTe u uccaenoBanue (orordpdexra. Ombitel A.I'. CroneroBa. 3akoHbl (oTodddekra.
VpaBuenne DitHmreitHa 11 pororddexra. "Kpacnas rpanuna” poroaddexra. [aBnenue crera.
OmnsiTel I1.H. JlebeneBa. Xummuueckoe AeiCTBUE CBETA
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Tema 7.2
CtpoeHue aToma

Conep:kaHue y4eOHOro MaTepuaJia

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo uccienoBanuio crpoeHus: aroma. [lnanerapHas
monenb aroma. [loctynarel bopa. M3nydenune u moromienne (GOTOHOB MPHU TEPEXOje aroma ¢
OJIHOTO YPOBHS 3HEpPIruM Ha Apyroi. Buasl ciektpoB. CIIEKTp ypOBHEHN SHEPruu aToMa BOJOPOAA.
BosiHoBeie cBoiicTBa uyactull. BomnHbel ge bpoina.  KoprnyckyisspHO-BOJHOBOM — Iyanu3M.
Judpaxius 31eKTpoHOB B KprcTauiax. ClIOHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHE. Y CTPOMCTBO U
OpUHIMI paboTHI Ja3epa

[IpakTrueckue 3aHATUA

[TpakTueckas pabora: HabmoneHue nuHeiiuaToro crekrpa

Tema 7.3
IATOMHOE SI7IpO

Coaep:xanue yueOHOTo MaTepHaJia

MeToapl HaOMIOACHUS U PETUCTPALMM 3JIEMEHTAPHBIX 4YacTUll. OTKPBITHE PaTUOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHnio cocTaBa pajnoOaKTHBHOTO m3inydeHus. CBoHCTBa anbga-,
Oera-, raMMa-u3nyueHus. BausHue painoakTUBHOCTU Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HeiitpoHa. Hykionnas monens sapa ['eiizenOepra-lBanenko. 3apsn siapa. MaccoBoe 4YuCIo
anpa. M3otomnsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amma-u3inydeHue.
3aKOH paJMOaKTUBHOTO pacmaja. JHEpPrusi CBS3W HYKJIOHOB B siipe. Snepubie cuibl. Jledekr
Maccel aapa. AxepHele peakiuu. JleneHue m cuHTe3 saep. AnepHbid peakTop. TepMosaepHbIN
cuHTe3. [Ipobnembl M MEPCHEKTUBBI SIIEPHONW SHEPreTHKU. DKOJIOTHYECKUE AaCTEKThl SACpHOU
DHEPreTUKU.  OJEMEHTapHble  4acTulbl.  OTKpeITHE  NO3UTpoHA.  DyHIaMEHTAJIbHBIE
B3aMMOJICVCTBHUS

HpaKTI/I‘-ICCKI/IC 3aHATUA

ITpakTnueckast pabora: MccnenoBanue TpekoB yacTHIL (IT0 TOTOBBIM GoTorpadusim)

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO MOIYJIs1)

[IpakTueckue 3aHATUA

[TpakTuueckas pabora:

1. JlenoBast urpa: IloHsATHS, CBSI3aHHBIE C WM3YYECHHEM METOJOB HAYYHOT'O TIO3HAHUS: SIBJICHHE,
Hay4yHbI (PaKT, TUMOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

2. Ipaktuyeckas padora: TexHHUeCKHe YCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, COJIHEUHas OaTrapesi, CBETOAMOJ], CIIEKTPOCKOM, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
TO3UMETP, KaMepa Bunbcona, siepHbIil peakTop, aToMHasi 6omba

Pa3nes 8. DjieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Tema 8.1
JJIEMEHTHI
ACTPOHOMHUU U

Conep:kaHue y4eGHOr0o MaTepuaa

Bun 3Besmnoro Heb6a. Co3Besnus, sspKue 3BE3[IbI, IIAHETHI, UX BUANMOE IBMkeHHE. ColHEeUHAS
cucrema. [lmanetsl 3eMHOM rpynmbl. [lmaHersi-rurantel. Manbie Tena COJHEYHOW CHCTEMBI.
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acTpou3uKu

Connue, gorocdepa u armocdepa. Conneynasi akTuBHOCTh. Victounuk sneprun ConHIa U 3BE3/I.
3Be3/1bl, WX OCHOBHBIE XapaKTEPUCTHUKU: MAacca, CBETUMOCTb, pPaJMYC, TEMIIEpaTypa, HuX
B3aMMOCBS3b. 3BE€3/1bl TJIABHOM MOCJIENI0BATENILHOCTH. 3aBUCUMOCTh 'Macca - CBETMMOCTB'" JUIS
3B€3]l TJIaBHOW  IOCJENOBATENbHOCTU. BHyTpenHee crpoeHue 3Be3l. CoBpeMeHHbIE
IIPEJICTaBICHUS O IPOUCXOKIACHUM U 3BotoLMU CoslHLIA U 3B€3/. DTambl )KU3HU 3Be31. MileuHbli
I1yTs - Hama ["anakTuka. CrnupanbHas CTpyKTypa ['anakTuku, pacrpeneneHue 38e3, ra3a v nbLiy.
[Tonoxenne u ngBwkenue Comnuna B [amaktuke. Ilnockas u cdepuyeckas IMOACUCTEMBI
lNanaktuky. Tunel ramaktuk. Pagumoramaktuky u KBasapbl. UepHble AbIpbl B s/Ipax TrajlakTHK.
Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66mna. Pas0Oeranue ranaktuk. Teopust bombiioro
B3pbIBa. Mojenb «ropsueii Beenennoii». Macmtabnas crpyktypa Beenennoil. MeraranakTuka.
Hepeniennsie npo6aemMbl aCTpOHOMUU

OK 07

JlaboparopHble 3aHATHUS 2
JlaGopatopHas pabota 8. HabmroieH1s: HEBOOPY>KEHHBIM I71a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX NPUIIOKEHUH ISl OIIPEIEIICHUS [T0JI0KEHNS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEPHOIO NOJIyIIapHsl U IPKUE 3BE3/1bl
IMpomexyrounas arrectauus (uddepenHumpoBanHbiii 3a4eT) 2
Bcero: 108




3. YCJIOBUS PEAJIM3ALIUU TPOTPAMMBbI JUCHUTIJIMHBI
3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0
Peanuzanus mporpaMMbl AUCHUIUIMHBI TPeOyeT HANWYHS yueOHOTO KaOuHeTa

O6opynoBanue yyeOHOro KaOUHeTa:
- [I0CAJJOYHbIE MECTA 110 KOJMUYECTBY 00yJaroIuXcs;
- pabouee MeCTO IpenogaBaTess
- KOMIUIEKT y4eOHO-HarJIsIHbIX IOCOOM U IJIaKaToB
- 000opynoBaHue It TA0OPATOPHBIX U MTPAKTHYECKHUX PadoT:
1. ammepmerp (11dpoBoOif)
Bechl TexHuueckue 10 1000 rp,
TE€HEepaTop 3ByKOBOM YaCTOTHI,
JIO3UMETP CO3KC
UCTOYHUK IOCT. U IIepeM. HapsKEeHUs
TpaHc(hOopMaTOp YHUBEPCATIbHBIN
Bechl 2NeKTpoHHbIe T-1000
JIEMOHCTPAILIMOHHBIA HA0OP IO T€OMETPUUECKOM ONTHUKE
KOHJIEHCaTop
. KOMITJIEKT MpHOOPOB U MPUHAIEKHOCTEH
. 1a0OpaTOPHBIA KOMILIEKT 10 3JIEKTPOIMHAMUKE
. 1a0OpaTOPHBIM KOMILJIEKT 10 MEXAHUKE
. JJaOOPaTOPHBIN KOMILJIEKT 110 (PU3HKe
. MalllMHa JIEKTPOHHAs oOpaTuMas (JIBUTraTellb- TeHepaTop)
. Habop 1a0b0paTOPHBIN «ONITHUKAY
. Ha0Op XUMHUYECKON MOCYAbI sl PUBUKH, «MKT»
. Habop 1abOPaTOPHBIN «AIIEKTPUUECTBO
. Ha0op 1M (PPOBBIX U3MEPUTENBHBIX PUOOPOB
. Ha0Op 3IEKTPOU3MEPHUTENBHBIX TPUOOPOB
. TEJUIYPHUH , «aCTPOHOMUS»
. amIiepMmeTp J1abopaTOPHBIH
. 6apomeTp , BOJIbTMETP
. BOJIBTMETP JIEMOHCTPAI[MOHHBIH (LUdP.)
. Tpy3 J1abopaTtopHbiii 1 KT,
. IMHAMOMETp J1abopaTopHbIi 1H,
. IMHAMOMETp J1ab0paTOpHBIii 5 H,
. ICTOYHUK TTUTaHUS
. ICTOYHUK TTUTaHUS JTa00paTOPHBIH
. KaTyIIKa- MOTOK
. KOMITaC IIKOJIbHBIH
. KOMITJIEKT JUTSl U3YYEHHUSI TIOTYTIPOBOHUKOB
. n1abopaTopHbIe paboThHI
. MarHUT U-00pa3HbIN 1EMOHCTPAITMOHHBIN
. MarHuT u-o0pa3HbIi 1aOOPaTOPHBII
. MarHuT MOJIOCOBOH J1abopaTopHbIH (2 1mIT)
. MArHUT MOJIOCOBOW IEMOHCTPAIIMOHHBII
. Ha0Op MPYXHH € Pa3IUYHON KECTKOCTHIO
. Ha0Op COEIMHUTENBFHBIX TPOBOIOB
. HabOp TeJ MO KaJIOMETPHH
. Habop AU(PAKIIMOHHBIX PEIIETOK, «OTITHKA
. Habop Tes paBHOM MaccChl U 00bEMa, «KMEXAHUKA», «MKT»
. IEPEKIII0YaTENb OJHOIIOIIOCHON

©OoONOO O~ WDN

A PR D WWWWWWWWWWNDNNDPNDNDNNDNDNNNRPRPRPRPRRPRPEPERPERPERPRRERERER
NP OOOONOOUOIE,OWNPFPOOONOOIA,AWNPEPODOOLONOOIEAAWDNEO

22



43. puOop 1751 U3YUYEHUS Ta30BBIX 3aKOHOB (C MAaHOMETPOM)
44. mpubop s AEMOHCTPAIUU TETIONPOBOTHOCTH Tell
45. mpubop s AEMOHCTPALIUU TOBEPXHOCTHOT'O HATSKEHUS
46. mpubop [y IEMOHCTPAIUH JIMHEHHOTO pacIIupeHHsl Tel
47. npubop N7 IEMOHCTPAIMU 3aBUCUMOCTH CONPOTUBIICHUS IPOBOIHUKA
48. mpubop ISt IEMOHCTPAIMK 3aBUCUMOCTH COTIPOTUBIICHNE METala
49. peoctat noa3yHKOBbIH pr 100, «3MeKTpoIUHAMUKAY
50. peocTaT-MOTEHIUOMETP PII-O6M, «3IEKTPOAMHAMHKAY
51. peryar-nuHeiika (1a00paTOPHBIN)
52. cnimpans —pe3ucTop,
53. mratuB 17151 PPOHTANIBHBIX paboOT
54. cToMuK Mo IBEMHO-TIOBOPOTHBIN
- IpUOOPBI AJIs1 AEMOHCTpALUii;
- CpPEICTBA MEPBUYHOTO TMOKAPOTYIICHHUS;
- METUIIMHCKAs anTeyuKa.

TexHu4YeCcKHUe cpeJcTBa O6V‘ICHI/I${Z
- KOMIIBIOTEP C JTULUCH3UOHHBIM IIPOrpaMMHBIM obecrneueHEM
-TCJIICBU30PD

3.2. UndopmaunonHoe odecrnieyeHne 00yueHust
[lepedyeHb peKOMEHIyeMbIX yIeOHBIX H3/1aHui, THTepHEeT-pecypcoB, JONOTHUTEIBHOMN JTUTEPATyPhI

3.2.1 OcHOBHBIE 3JIEKTPOHHbIE H3/IAHUSA

1. ®usuka. 10 xknacc. ba3osblii v yriay0néunsiit ypoBHu. YueOHuk/ Mskumes I'.4., byxosues b.b.,
Cotckuii H.H. / Ilox pen. ITapdpentseBoit H.A.OBC;

2. ®usuka. 11 knace. ba3oBeii 1 yriryonénublit ypoBHu. YueOuuk/ Mskumies I'.51., Byxosues b.b.,
Yapyrun B.M. / Ilox pen. IlapdpentoeBoit H.A. 9BC;

3. ®usnka. O6meodpazoBaTenbublil uk st CI1O. Yueonuk/ [Typeimesa H.C., Baxxeesckast H.E.,
Hcaes JI.A., Hapyrun B.M. ObC;

4. ®uzuka. ba3oslil yposens. [IpakTukym no pemenuto 3agad. O6meoOpa3zoBaTeNbHbIN IUKI 11
CIIO. Yue6nux/ [lypeimesa H.C., Baxeesckas H.E., Hcaes /I.A., Yapyrun B.M. ObC.

3.2.2 lonoJIHUTEIbHbIE HCTOYHHKH

1. ®uszuka g mpodeccuii M CIeNHabHOCTEH TEeXHHYEeCKoro mpodmiis: y4eOHHMK ais 0Opas3oBar.
yupexaeHuil Hau. U cpena. npod. obpazoanus / B.D.JImurpueBa. — 6-e¢ uzm., crep. — M.:
N3narenbckuit nenTp «Akanemusi», 2019.-448c.

2. ®usuka ang npodeccuil M CHeNMaIbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOoduIIeH:
y4eOHUK JUIsl CTYJIEHTOB YUpEeXACHUN cpeiHero npodeccuoHanbHoro oopazosanus/ A. B. dupcos; noj
pen. T. . Tpodumonoii — M: U3narenbckuii neHtp «Akagemus», 2019.-352c¢.

3. ®usuka a1 npodecCHii W CHEIHMATBLHOCTeH TEXHUYECKOTO W €CTECTBEHHO-HAYYHOTO TPOQUIICH:
COopHuk 3amad: mocoOwe s yUpekIeHUil cpenHero mnpodeccuoHambHoro obpazoBanus/ A. B.
®upcos; nox pexa. T. U. Tpobumosoii — M: Uznarensckuii neHTp «Akagemus», 2018.-288c.

4. ®uzuka 18 npodeccuil U CHEIHATBbHOCTEH COIMATbHO-I)KOHOMHYECKOTO M TYMaHUTapHOTO
npoduneit: y4deOHUK Ui oOpa—30BaB YUpPEXACHHHM HadaJbHOTO M cpenHero mpod. obpazoBaHus /
I1.1.Camoiinenko. — 3-e uzf., crep. — M.: U3natenbckuii neHTp «Akagemus», 2012. - 496 c.

5. ActpoHoMHS: yuel. IS CTy. yapexaeHui cpen. mpod. oopazoanus/ o pena. T.C. demenko-

2-e u3n., crep.-M.: U3narenbckuii neHTp «Axaaemus», 2019.-256¢.
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HNuTepHeT-pecypcebl:

www. edu.bashkortostan.ru (DnekTponHoe oOpazoBaHue pecnyoauku bamkoprocran)

www. fcior. edu. ru (DenepanbHbIi IEHTP HHPOPMAIIMOHHO-00Pa30BaATEIBHBIX PECYPCOB).

wwww. dic. academic. ru (Axkagemuk. CIoBapy U SHIUKJIONEINHN).

www. booksgid. com (Books Gid. DnekrponHast 6HOIHOTEKA).

www. globalteka. ru (I'mo6anrteka. 'mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Equaoe okHO focTymna K 00pa3oBaTeIbHBIM pecypcam).

WWW. st-books. ru (JIyumas yaeOnas nureparypa).

www. school. edu. ru (Poccuiickuii o6pa3oBarenbHblii mopTai. JlocTymHOCTh, KauecTBo,
3¢ PEKTUBHOCTB ).

www. ru/book (DnekrporHast OUOIHOTEUHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MaTepHeTa — DUsnkKa).

www. school-collection. edu. ru (Enunas kosiexiwst nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september. ru (yuebHO-MeToaMuecKast razera «DuU3HNKa).
www. n-t. ru/nl/fz (HoGeneBckue aypeatst o pU3NKe).
www. nuclphys. sinp. msu. ru (Slnepnas ¢usuka B Untepuere).

3.3. JocTtynmHocTh Ajs y4acTHUKOB ¢ OB3
Jlonyctumas Ho3osioruyeckas (-ue) rpymma (-bl):
- HapyLICHHE CIIyXa;
- cI1a0OCIIBIIIAIINE;
- HapylLICHHUE PEYH;
- SIUJIETICHUS;
- caxapHblil 1uaber;
- 3I1P B yacTu menaroru4yecKkoi 3amymneHHOCTH

24



4. KoHTpOJb M OLIEHKA Pe3yIbTaTOB 0CBOEHHS 0011e00Pa30BATeIbHON JUCIAILIHHbI

KoHTposib ¥ omeHka pe3yabTaTOB OCBOCHHS 00I1€00pa30BaTENbHON  AUCLUIIIMHBI
pacKphIBAIOTCSA 4Yepe3 JUCHUIUITMHAPHBIC PE3yNbTAThl, HANIPABICHHBIC HA (HOPMHUPOBAHHE OOIIUX H
npodeccrnoHabHBIX KOMIETEHIIUH M0 pa3/ieliaM U TeMaM CoJIep KaHus yueOHOro MaTrepHara.

Koa n HammeHoBaHue
(opMupyeMbIX KOMIIeTeHIM i

Pazpen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. Beilbuparh  crocoOsr
pemeHns 3a1a4 npodeccuoHanbHOMI
NESITeIbHOCTH ~ MPUMEHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2, 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1.

Pasgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 02. Mcnonb3oBaTh COBpEMEHHBIE
CpeAcTBa  TOKWCKA, aHaiuu3a M|
UHTEpHpeTanud UHPOpPMaLUU, U
UH()OPMAIIMOHHBIE TEXHOJOTHU IS
BBITTOJTHEHHS 3ama4
npodeccHoHaNbHON AeATETbHOCTH

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1., 4.2., 4.3.
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 03. [InanupoBaTh
U pealu3oBbIBaThb  COOCTBEHHOE
npoeCcCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NPEINPUHUMATENbCKYIO
NeSITeIbHOCTh B NMPO(ecCHOHANBHOM
chepe, HCHOIB30BaTh 3HAHUS TIO
IIPaBOBOI 151 ¢uHaHCOBOMH
IPaMOTHOCTH B pa3INYHbIX
YKU3HEHHBIX CUTYalUsIX

Pasznen 1. Tema 1.1.

Paznen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.

Pasnen 8. Tema 8.1

OK 04. DddexTuBHO
B3aUMOJIEIiCTBOBaTh M paboTarth
B KOJUIEKTHBE U KOMaH 1e

Pasnmen 2. Teme1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Tems1 4.1.,4.2.,4.3
Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pa3znen 6 Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcyumecTBisiTh yCTHYIO
u IMUCBbMCHHYIO KOMMYHHKAIIUIO
Ha rOCyJapCTBEHHOM S3bIKE

Poccuiickoit @enepanuu ¢ y4eToM
oco0eHHOCTER COLIMAIILHOTO u
KYJIBTYPHOT'O KOHTEKCTa

Pasznen 1.

Paznen 2. Temr1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Tems1 4.1.,4.2.,4.3
Pasngen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7.3

Pa3nen 8. Tema 8.1

OK 07. ConelicTBOBaTh COXPAHEHUIO

OKpYKaroleun cpenbl,
pecypcocOepeKeHlo,  MPUMEHSThH
3HaHHA 00 U3MEHEHUW KIuMarTa,
MIPUHIUIIBI OepexKIMBOTO
MIPOU3BOJICTBA, s pexTUBHO
JIECTBOBATE B Ype3BhIYANHBIX
CUTYaIUSIX

Paznen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1.,4.2., 4.3
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 7. Temsr 7.1, 7.2
Pasnen 8. Tema 8.1

YCTHBIH OIpOoC;
(GpoHTaNBHBINA OMPOC;
HaOJIFO[eHUE

3a BBITIOJTHEHHEM
nabopaTOpHBIX PaboT;
IPAaKTHYECKHE pPadOThI
(pewenue
KaueCTBEHHBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
pelieHue Kerc-3a1ay;
HaOJII0/IEHUE U OLIEHKA
IIOATOTOBKU  IEJIOBOH|
UTPBI;

BBINIOJIHEHUE 3aJaHUN
IIPOMEKYTOUHON
aTTecTaluu
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PazpaboTumnkm:

I'.P. JlockyToBa

I'BIIOY bupckuii

MHOTonpoGUILHEII

npodecCUOHAILHBIN

KOJIICK IIpenomaBaTenb
(MecTo paboThI) (3aHMMaeMast JOJDKHOCTD)

Pabouas nmporpamma npouuia cogepxareiabayto sxcreptusy B ' BITIOY bupckuit

MHOTONPOGUIbHBIN MPOodeCCHOHATBHBINA KOJIEIK

(nmoamnucek)

(MHULAAIBL, g]gaMnnuﬂ )

DKCIEepThI:

I'BIIOY bupckwnii

MHOTOIPOGILHEIN

npodecCUOHATBHBII

KOJUICIK Ct. METOIUCT M.E. JIy3aauna
(mecTo paboThl) (3aHUMaeMasi 10JKHOCTb) (moamnucek) (uHUIMAIBL, hamuns)

I'BIIOY bupckuii

MHOIOnpoGhILHBIN

npodecCHoHAILHBIN

KOJIICIK MeTtoauct J.H. 3akuposa
(MecTo paboTHI) (3aHMMaeMast TOJDKHOCTB) (ozrvcH) (nHUNMATEL, haMuIys)

I'BIIOY bupckwnii

MHOTronpo(MUILHLIH

npodecCuoHaIbLHbBIN

KOJLISIK PykxoBogurens MO I'.P. JlockyToBa
(mMecTo paboThI) (3aHUMaeMasi IOJKHOCTb ) (moxnuce) (MHUIMANBL, hamuns)
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