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1. IlacopT pado4eil nporpaMMbl y4e0HOT0 IIpeaMeTa

«MareMaTuka
1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBareibHOl nporpammsbl CI1O:

O6meobpa3zoBaTenbHas qucuuminHa «Ou3ukay sSBIseTCs 0043aTEILHON YaCThIO
o01reo0pa3zoBaTeabHOro 1MKIa o0pa3zoBaTeabHOU porpammel B cootBeTcTBUU ¢ PI'OC CIIO
no «/{uzann».

1.2. Hesun 1 maHupyemMblie pe3yJbTaThl OCBOCHHS JUCUUIJINHBI:

1.2.1. lean 1uCHUATIMHBI:

Conepxanue nmporpaMmbl 00111€00pa3oBaTEILHON AUCITUTUINHBI «DU3KMKay HANpPaBICHO
Ha JIOCTW)KEHUE CIICIYIOIIUX LEJIe:

e (hopMupoBaHue y 00yJarOIIUXCSl YBEPEHHOCTH B IIEGHHOCTU 00pa30BaHUsl, 3HAUMMOCTHU
bu3uYecKkuX 3HAHUW JUIT  COBPEMEHHOr0  KBATM(UIMPOBAHHOTO CHEHUAIUCTA  TPHU
OCYIIECTBIICHUH €T0 NMPoheCCHOHAILHON JeATeIbHOCTH,

¢ (hopMHpoBaHKE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

e OBJIajJeHUE crenuduUecKkoil cucreMonr (GU3UYECKUX TMOHATHH, TEPMHUHOJIOTHEH U
CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (PM3UYECKHX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHWE OCHOBHBIMM METOJIAMU HAy4YHOTO MO3HAHUS MPUPOJIbI, UCIIOJIB3YEMBIMU B
buzuke (HaONIOACHWE, OINHUCAHWE, W3MEpPEHHE, BBIIBHKEHHE THUIIOTE3, IPOBEICHUC
AKCIIEPUMEHTA);

® OBJIAJICHUE YMEHUSIMHU 00pabaThIBaTh JaHHBIC SKCIIEPUMEHTA, OOBSICHATH IOJYYECHHBIE
pe3yIbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIy (U3NISCKUMHU BEIMYMHAMU B HAOJII01aeMOM
SIBIICHUM, JIEJaTh BBIBOJIBI;

¢ (opMupoBaHHEe YMEHHS permaTh (GU3NISCKUE 33/1aUl PA3HBIX YPOBHEH CII0KHOCTH;

® Da3BUTHE TO3HABATEIBbHBIX HHTEPECOB, HWHTEJUIEKTYaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETEeHH 3HAHUN C MCTOJIb30BAHUEM PA3IUYHBIX UCTOUYHHUKOB
nHpOpMaMK W COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHUH, yMEHUU (OPMYIHpPOBATH H
000CHOBBIBaTh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHWIO K (HU3WYSCKOW WHGOPMAIINH,
MOJy4aeMOH U3 Pa3HbIX HICTOYHHUKOB;

® BOCIMTAaHHE YYyBCTBA TOPJIOCTH 3a POCCUUCKYIO (PU3NUECKYIO HAYKY.



1.2.2. Ilnanupyemblie pe3yabTaThl OCBOCHHS 0011€00pa30BaTeIbHOM JUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue komnetreHuu (nanee — OK) u npodeccuonansubsie kommerennuu (nanee — [1K)

®I'OC CIIO B COOTHECEHMM C JHUYHOCTHBIMH, METANPEAMETHBIMA W NPEIMETHBIMHU

pesyiabTatamu 00yudeHusi O6azoBoro ypoBHs (nanmee — [IP6) ®I'OC COO mnpencraBieHbl B

Tabule:



Koxa
U HAUMEHOBaHMHeE
(popmupyembIX
KOMIIeTeHI Ui

HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMMbl O JUCIHUILIJIMHE

Oo0mue

I[ncunmmnapnble

OK 01. Berbupatp
CIIOCOOBI peIIeHMS 3a/1a4
npodeccnoHaIbHO N
JeATSITLHOCTH
MPUMEHHUTEILHO

K Pa3IM4YHbIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yabTaThl JOJKHBI OTPa)kaTb B 4YacTH
TPYAOBOTO BOCIIUTAHHUS:
- TOTOBHOCTb K TPYyAY, OCO3HAHHE LIECHHOCTU MacTepCTBa,

TPYAOTIO0HE;

- TOTOBHOCTh K AKTUBHOM JIeITeIILHOCTHU
TEXHOJIOTHISCKOM

i COLMAILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh,  IUJIAHUPOBATh U CAMOCTOSITEIHHO

BBINIOJIHATDE TaAKYIO JCATCIbHOCTD,

- WHTEpEC K pasIuyHbiM cdepam TpodecCHOHATEHON
NEeSITETHHOCTH,

- TOTOBHOCTh MW  CIIOCOOHOCTH K  0Opa3oBaHHIO
1 caM000Opa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;
MertanpeameTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JACUCTBUSIMU:

a) 0a30BbI€ JJOTUYECKUE JCHCTBUS:

CaMOCTOSITENIBHO  (POPMYIHUPOBATh M AKTYaIU3UPOBATH
npoOiemy, paccMmarpuBath ee BCECTOPOHHE;
yCTaHABIUBATh CYIECTBEHHBIM MPU3HAK WM OCHOBAHUSA

JUIsl  CpaBHEHHWs, KiIacCUpUKAIMKH W 000OIICHUS;
OTIPECIIATh 1SN ACITCIbHOCTH, 3a7aBaTh MMapamMeTpsl U
KpUTEPHH

UX  JOCTHXKCHHS,  BBISBJISATH  3aKOHOMEPHOCTH W
MIPOTHUBOPEYHS

B pacCMaTpruBaCMbIX ABJICHHAX
6) 0a30BbIC HCCIIeA0BaTeIbCKIE ACHCTBUS:
- BJIaACTh HaBbIKaMH y‘IeGHO'HCCHCﬂOBaTeHBCKOﬁ n

NPOEKTHOW  JIEATENPHOCTH, HaBBIKAMU  Pa3pelICHUs
npobiem;

- BBIBIATH  NPUYMHHO-CICICTBEHHBIE  CBSI3U U
aKTYaJIMU3UPOBATh  33/1a4y, BBIIBUraTh THIIOTE3y €¢

I[IP6 1. CdopMupOBaHHOCTh MPEACTABIECHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAYYHOU
KapTHHE MHpa, O cHCTeMooOpasyromed poim (Gu3nKu
B Pa3BUTHU €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX
TEXHOJOTUH, O BKI3J€ POCCUUCKUX U 3apyOEKHBIX
YUEHBIX-(OU3UKOB B  pa3BUTHE HAyKH; [OHUMaHHE
(Gu3MYEeCKON  CYIIHOCTHM  HAOMIOaeMbIX  SIBJICHHUH
MUKpPOMHpA, MAaKpOMHpa U Meramupa; MOHHMaHHUE pOJin
aCTPOHOMMH

B NPAaKTUYECKOMN NEeATEIbHOCTH YelloBeKa M JalibHelleM
HAyYHO-TEXHUYECKOM pa3BUTHH, ponu buzuku
B (QOpMUPOBaHHMU Kpyrozopa U (GYHKIHOHAIbHON
rPaMOTHOCTU 4YeJOBEKa JUIi pElIeHUs MPaKTUYECKUX
3ajay;

I[TIP6 2. CdopmMuUpOBaHHOCTh YMEHHUW paclo3HaBaTh
¢busndeckue  sBICHHUS  (MPOIECCHI) U OOBICHSITH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, paBHOMEPHOE
U PaBHOYCKOPEHHOE  NpPSMOJIMHEHHOE  JIBUXKEHUE,
CcBOOOJIHOE NaJieHUe Tel, JABWXKEHHE II0 OKpYKHOCTH,
UHepLUs,  B3aUMOJEHCTBME  Tel,  KoJiebaTeslbHOe
JIBIDKEHUE, PE30HAHC, BOJIHOBOE JIBIDKeHHUE; aupysus,
OpOYHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U TBEPbIX
TeJ, W3MEHeHue oO0beMa Tel IpU  HarpeBaHUU
(oxJaxJeHun), TElJOBOE pPABHOBECHE, HCHApEHHE,
KOHJIGHCAllUs, IUIaBJICHHE, KPHUCTAUIM3alMs, KHUIIEHUE,
BJIQKHOCTh BO3/yXa, CBS3b CpeOHEH KHHETHYECKOM
SHEPTUU TEIIOBOIO JBIKEHUS MOJIEKYJI ¢ abCOJIIOTHOM
TEMIIEPATYpOM, TIOBBIIICHHE [JaBJICHMUs Tra3za IIPU €ro
HarpeBaHuu

B 3aKpPBITOM COCyIE, CBA3b MEXIy IapaMeTpaMu
COCTOSIHMSI Ta3a B H30IPOLECCAX; ONIEKTpU3ALUSL Tell,
B3alMOJICIICTBUE 3apsJ0B, HarpeBaHUE IPOBOJHHUKA C
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peuieHus, HAaXOAWTh apryMEeHThl Ul JOKa3aTelbCTBA
CBOUX YTBEPXKICHMM, 3alaBaTb INapaMeTpbl U KPUTEPUU
pelieHus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOJ€ PELUCHUs 3aJa4uu
pe3ynbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

- YMETb II€PEHOCHUTh 3HAHUS B IIO3HABATEIBHYID U
MIPAKTUYECKYIO YaCTH KU3HEACATEIBHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUraTh HOBBIE HJIEM, Npe/ylaraTb OpPUTHHAIbHbBIE
MTOJXO/Ibl U PELICHUS;

- MPOSABIATh CHOCOOHOCTh MX MCHOJb30BaHUS B
ITO3HABATEIBHON U COLMATIBHON MPAKTUKE

TOKOM, B3aI/IMOI[€I>’ICTBPIe MarHuToOB, 3JICKTPOMAIrHHUTHAA
HWHAYKIHA, I[eﬁCTBHe MAaruvMTHOIO IIOJid Ha IMPOBOAHUK C
TOKOM

U JABWXKYUIMUCA 3apsll, DJIEKTPOMAarHUTHBIE KOJeOaHUs
U BOJIHBL, TPSMOJHMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, NpejIoMIIeHUe, WHTephepeHIrs, AU(PAKIHUs
u TOJIIPH3AITUS CBeETa, JHCTIepCHUs CBeETa;
doroannekrpudeckuii  3pPeKkT, CBETOBOE  JABJICHHE,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTpa aromMa BOJOPOJa,
€CTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTD,

[1P6 3. Bnagenme oCHOBOMOJIAraroOMUMU (HU3HUECKHUMU
IIOHATUAMHA )51 BEIMYMHaMU, XapaKTCpU3yrOInMnu
du3nUecKue MPOIECCHl (CBSI3aHHBIMU C MEXaHUYECKHM

JABUXCHUEM, BSaI/IMO)IeﬁCTBHeM TCJI, MEXaHUYCCKHMHU
KOoJICOaHHSIMU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BC€IICCTBA, TCIIJIOBBIMHA mpoueccaMu,

AJIEKTPUYECKUM M MArHUTHBIM TIOJISIMH, SJEKTPHYCCKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJTHAMU;
ONTUYECKUMH SABJICHUSIMH, KBaHTOBBIMH SBJIICHUSMH,
CTPOCHHEM aToMa U aTOMHOTO sJIpa, PaJHOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIOJATalOUMU  ACTPOHOMUYECKHUMU
MOHATHUSIMU, TTO3BOJIAIOIIMMH XapaKTEPU30BaATh MPOIIECCHI,
MPOUCXOSIIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMAX,
B MEXTJIaKTHYECKOU cpejie; JABMIKEHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3Be31 U Beenennoii;

I[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusMu (3akoH BcemupHoro Tsarorenms, [, I u III
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTHM, 3aKOH COXpPaHEHUsT HMIYJIbCa, [PUHLHUII
CyNepro3uuu CHII, MPUHIIMIT PaBHOMPABHOCTH
MHEPUHUAIbHBIX CHCTEM OTCUCTA; MOJIEKYJIIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHUs BEIIECTBA, Ia30BbIC
3aKOHBI, TMEPBBII  3aKOH  TEPMOJAMHAMHUKH;  3aKOH
COXpaHEHHUs HIIEKTPUUECKOro 3apsiia, 3akoH KyoHa,
3akoH Oma i y4yacTka 1enu, 3akoH OMa A MOJHOU
NIEKTPUYECKON 1enu, 3akoH Jlxkoyns - JleHua, 3akoH




NEKTPOMArHUTHOM  MHAYKUMH, 3aKOH  COXpaHEHUs
DHEpPruM, 3aKOH MPSMOJMHEHHOTO PaclpOoCTpaHEHUs
CBETa, 3aKOH OTPaXKCHUS CBETAa, 3aKOH IPEIIOMIICHUS
CBETA; 3aKOH COXPAHEHMsI SHEPrUH, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXpPAHEHHs D3JIEKTPUUECKOIo 3apsija,
3aKOH COXpaHEHMsI MAacCOBOro uucia, nocryiaatsl bopa,
3aKOH PaavoaKTUBHOTO pacnana); YBEpEHHOE
MCII0JIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpU aHaIu3e
(bu3HYECKUX SABJICHHUI U MPOIECCOB;

[IP6 6. BnaneHue OCHOBHBIMM METOJaMH HAY4YHOI'O
MO3HAHMS, UCIOJB3YeMbIMH B  (DHU3UKE: TPOBOJUTH
NpsIMbIE ¥ KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEJIIMYHWH,
BBIOMpAsi ONTUMAIBHBIM CIIOCOO M3MEPEHUsT U UCIOJb3Ys
W3BECTHBIE METOJIbI OLIEHKH IOTPEIIHOCTEN W3MEpPEHUH,
MPOBOAUTHh UCCIIEJOBAHUE 3aBUCUMOCTEH (PU3UUYECKHUX
BEJINYUH

C WCHOJIb30BAaHHMEM TMPSAMBIX H3MEPEHHUH, OOBSICHATH
MOJIyYEHHBIE  pe3yNbTaThl, HUCHOJB3Yyd  (U3HUECKUE
TEOpPUHU, 3aKOHbl M TMOHATUSA, M JeJaTb BBIBOJBI,
co0mo1aTh paBuiIa 6€30MacHOTO TPy/a MPHU MPOBEICHUN
HUCCIIEN0OBAaHNNI

B paMKax y4eOHOTO DJKCIIEpUMEHTa U  Yy4eOHO-
HCCJIEI0BATENIbCKON  JESATENIBHOCTH C  HCIOJIb30BAaHUEM
U(POBBIX U3MEPUTEIBHBIX YCTPONCTB U J1a0OPaTOPHOTO
0o0opynoBaHUs;  CPOPMUPOBAHHOCTH  MPEJICTABICHUN
0 MeToJax TMOJIydeHUsT HAy4YHbIX aCTPOHOMHUYECKHUX
3HAHUU,

[1P6 7. ChopMupoBaHHOCTh YMEHHUS PEIIATh pPacueTHHIC
3aJaud  C SIBHO 3a/laHHOM  (PU3UYECKOW MOJENBIO,
UCIOJIB3YS (PM3MUYECKUE 3aKOHBI U MPHHIIMIIBI; HA OCHOBE
aHaJM3a yCJIOBUS 3a/1a4d BHIOMpATh (PU3HMUECKYI0 MOJIENb,
BBIACTATh  (U3MYECKWE  BEIMYMHBI H  (QOPMYIIBL,
HE00X0/IUMBbIe

JUIsl €€ PEIIeHMs, MPOBOJUTH pacyeTbl M OLEHUBATH
pEalbHOCTh ~ TOJYYEHHOTO  3HAaueHUs  (U3NYECKOU
BEJIMYUHBI; pellaTh KaueCTBEHHBbIE 3aJlauM, BBICTpAMBas




JOTHYECKH HEMPOTUBOPEUMBYIO IEMOYKY PpaCCykKIACHHI
C ONOpOH Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3UUECKUE SIBICHUS

OK 02. Mcnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKa, aHATN3a

Y MHTEPIpETalnuu
uHpOpMAIUH

1 MTHPOPMALIMOHHBIE
TEXHOJIOTUU

JUTSL BBITIOJTHEHUS 33124
npodeccuoHaIbHOM
JEATEIbHOCTH

JInyHOCTHBIE PE3YJAbTAThl JIOJDKHBI OTpa)XaTh B YacTH
LIEHHOCTH HAYYHOTO MMO3HAHUS:

- c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd W OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MOJUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE A3BIKOBOM W  YHUTATEIbCKOU
KYJIBTYpBI KaK CpeJICTBAa B3aUMOJICUCTBUSI MEXKTY JIFOABMU
Y TTIO3HAHUS MUPA;

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:
Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU
MO3HABATEILHBIMU JECHCTBUSIMM:

B) paboTa ¢ nHpopmarmen:

- BIAQJCTh HaBBIKAMHU TIOJy4YeHHs HWHoOpManuu wu3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYIIECTBJISATh TMOWCK, AaHAIW3, CUCTEeMaTU3aALMIO0 |
HWHTEpIIpETAIio HHPOPMAIIUK Pa3IudHBIX BUIOB U (HOpM
MpEJICTABJICHUS;

- HCIIOJIB30BAaTh cpeacTBa UH(GOPMAITMOHHBIX
U  KOMMYHHUKAIIMOHHBIX  TE€XHOJOTUM B  pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX
3a/1a4 ¢ COONIOICHHEM TPEOOBaHUI S)PrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX
Hu STUYECKUX  HOPM, HOPM HHOOPMAITMOHHOM
0€30I1aCHOCTH

I[IP6 5. VYMeHue yuuThIBaThb TpaHUIBl IPUMEHEHUs
W3YYCHHBIX (U3NYECKUX MOJCICH: MaTepuaibHas TOYKa,
MHEpLMaJIbHas cUCTeMa OTCUEeTa, UICaNIbHBIIN ra3; MOJeIn
CTPOEHHUSI T'a30B, XKUJKOCTEH M TBEPIBIX TE€J, TOYECUHBIN
ANIEKTPUYECKUM  3apsl,  sepHas  MOJENb  aToMma,
HYKJIIOHHasi MOJiellb aTOMHOIO siipa MpU  PELIEHUU
¢buznueckux 3anad;

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW TO3UIIUH
M0 OTHOIIEHUIO K (pu3nveckoil nHMOpMAIH, TIOJTydaeMOu
W3 pa3HBbIX UCTOYHUKOB, YMEHUN UCTIOJIB30BaTh U(PPOBHIC

TEXHOJIOTH JUTSt TIOMCKA, CTPYKTYpPHpOBaHMS,
UHTEpIIpETallMl U TpeACTaBlieHUus y4eOHONW M Hay4yHO-
MOMYJISIPHOMN nHpopManuu; pas3BuTHE YMEHUI

KPUTHYECKOI0 aHaJIM3a MoTy4aeMoil nHpopMauu

OK 03. ITnanupoBats
U PEaTN30BbIBATh

JIM4HOCTHBIE pe3yiIbTaTbl AOJDKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBECHHOTO BOCIIMTAHUSA:

I[MP6 9. CdopMHupOBaHHOCT COOCTBEHHOW MO3HIIMH
10 OTHOIIICHUIO K (PU3UUECKOi HHDOpMAIHH, TIOTydaeMO

COOCTBEHHOE - CIIOCOOHOCTh OLCHUBATL CUTyallUI0 W TMPUHHUMATL | U3 pa3HbIX UCTOYHUKOB, yMeHI/Iﬁ HCIIOJIb30BaTh LII/I(I)pOBLIe
HpO(beCCHOHaHBHOC OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH Ha MOPAJIBHO- | TCXHOJIOTHHU JJIA IIOUCKa, CTPYKTYpUPOBAHUA,
" JIMYHOCTHOC pa3BUTHC, HPaBCTBCHHBIC HOPMBI | UHTCPIIPETAIUN U TMPCACTABIICHUA y‘Ie6H0ﬁ U HAY4YHO-
MNPpCAIPUHUMATCIILCKYIO 1 ICHHOCTH, HOHy.IISIpHOfI I/IH(pOpMaLII/II/I; Pa3BUTHUC yMCHI/Iﬁ




JEATeIbHOCTD
B NpodeccroHaIBHON
cdepe, UCIOIL30BAThH
3HaHUA 110 PaBOBOM

1 (PUHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
’KU3HECHHBIX CUTYaIHIX

-OCO3HAHUC JIMYHOI'O BKJAA B HOCTPOCHHUC yCTOfI‘-IHBOFO

Oymyero;

MetanpeaMeTHbIe pe3yIbTaThl JOKHBI OTPAXKaTh:
Osnajenue YHHUBEPCATbHBIMU PEryasTUBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3alus:

- CaMOCTOSITEJIBHO  OCYIIECTBIATh  IO3HABATEIHHYIO
NESITeIbHOCTh,  BBISBJISATH ~ MPOOJEMBI, CTaBUTh H

(dhopMymupoBaTh COOCTBEHHBIE 33J]a4i B 00pa30BaTEIIbHON
JEeSITeITbHOCTH

Y )KM3HEHHBIX CUTYaIHsIX;

- CaMOCTOSITENIbHO COCTABIISATh TUIAH PEUICHHS MPOOIEMBI
C y4eToOM UMEIOIIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEN W IPEANIOYTCHUM;

0) CaMOKOHTPOJIb!

WCTIONIH30BATh IPUEMBI PEPICKCHH TS OIICHKH CUTYaIIHH,
BBIOOpPA BEPHOTO PEIICHHUS;

- YyMEThb OLIGHHBATh PUCKU M CBOEBPEMEHHO MPUHUMATH
pELIeHUS 110 UX CHHKEHHUIO

KPUTUYECKOTO aHaJIM3a M0JlyyaeMoi HHPOpPMaLuu

OK 04. DddexTrBHO
B3aMOJEHCTBOBATh
1 paboTarth
B KOJUICKTHUBE
1 KOMaH/Ie

JIngHOCTHBIE PE3yJabTaThl JIOJDKHBI OTpa)kaTh B YaCTH
IIEHHOCTH HAYYHOTO MMO3HAHMUS:

-OBJIaJICBAaHME HaBBIKAMHU y4e€OHO-UCCIIEI0BATEIbCKOM,
MMPOEKTHOMN M COLIMAJILHOM JCSTEIHHOCTH;
MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnajgeHue  YHUBEPCAIHHBIMH  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas ACATCIBHOCTD:

- MOHUMAaTh M HCIIOJIb30BaTh MPEHMYILECTBA KOMaHIHOM
Y UHAUBHUIYaJIbHOM paboTHI;

- BBIOMpATh TEMATHUKy U METOJbl COBMECTHBIX JIEHCTBUUI
C y4eToM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
YyJIeHa KOJIJIEKTHUBA;

- TpUHAMATh I[EIH  COBMECTHOW  JESATENLHOCTH,
OpPraHM30BBIBATH U KOOPAWHUPOBATH ICHCTBUS 1O €€
JOCTHIKEHHIO: COCTABJIATH IUIAH JEHCTBHIA, pactpeaensiTh
poJii C Yy4eTOM MHEHHH YYaCTHHKOB, OOCYXJaTh

I[IP6 10. OBnageHue yMeHUSAMH paboTaTh B TpYyIIe

C BBIMOJHEHHEM  DPA3JIMYHBIX  COIMAIBHBIX  POJIEH,
IJIAHUPOBATh paboTty TPYIIIBL, paloHaIbHO
pacnpenensiTh JeSITeNIbHOCTD B HECTaHJAapTHBIX

CUTyalusiX, aJCKBAaTHO OIEHUBATh BKJIAJ KaXJ0ro U3
YYaCTHUKOB CPYIMIIbI
B peIlIEHUE paccMaTpUBaeMON IPOOIEMBbI




pe3yIbTaThl COBMECTHOM PabOTHI;

-OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M  KaXJOTO
y4yaCTHHKa KOMaHAsl B  OOMMH  pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

Onanenue YHUBEPCAIbHBIMH PEryIsaTUBHBIMU
JICACTBUSMU:

T') IPUHATHE ceOs U APYTUX JIOACH:
- MPUHAMATh MOTHBBI M apTyMEHTHI JPYTHUX JIIOJCH MpH
aHAIM3€E PE3yIbTATOB JEATEILHOCTH

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCyJIapCTBEHHOM SI3BbIKE
Poccniickoit denepann
C y4eTOM 0COOEHHOCTEH
COIMAIBHOTO U
KYJBTYPHOTO KOHTEKCTa

JIngHOCTHBIE PE3yJAbTAThl JIOJDKHBI OTpa)kaTh B YaCTH
JCTETUYECKOr0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYAs ICTETUKY
ObITa, Hay4HOTO M TEXHUYECKOTO0 TBOPYECTBA, CIOPTA,
Tpyaa

1 OOIECTBEHHBIX OTHOIIICHHUI;

B 00JIaCTH MATPUOTHIECKOTO BOCIUTAHUS MTPOSIBIISTH:
-IIEHHOCTHOE OTHOIIIEHNE K TOCY/IapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY M TIPUPOTHOMY HACJICIUIO, TTaMSITHHKAM,
TpaguuusM HaponoB Poccuu, noctmxenusim Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;
MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnaneHue  yYHUBEPCATHHBIMH  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

a) oOmieHue:

- OCYIIECTBJISITh KOMMYHHKAIIUHA BO BCEX c(hepax KU3HU;

- pa3BEepHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPCHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[1P6 1. CdopMHupOBaHHOCTH MNPEACTABIECHUNH O POJIH
U MecTe (PU3MKU ¥ aCTPOHOMHUM B COBPEMEHHON Hay4HOM
KapTUHE MHpa, O CHUCTEMOOOpasyrome posu (U3NKU
B Pa3BUTHU €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTUH, O BKIaJ€ POCCUUCKUX U 3apyOEKHBIX
YUeHBIX-(OU3UKOB B  pa3BUTHE HAyKH; [OHUMaHHE
GU3MYEeCKON  CYITHOCTH  HAOMIOMAaeMBbIX  SIBJICHHUH

MHKpOMMpa, MakpoMHpa U Meramupa; IIOHUMAaHHUE POJIH
ACTPOHOMHUH

B MPAKTUYECKOUN NEATEIIbHOCTH YEJIOBEKa W JAJIbHEUIIEM
Hay4YHO-TEXHHUYECKOM pa3BUTHH, poJin (IN7YZ1N’
B (opmMupoBaHMM Kpyrozopa ©  (QyHKIHMOHAIBLHOU
TPAMOTHOCTH YEJIOBEKA Il PEIICHUS] TMPAKTUYECKHUX
3a71a4

OK 07. CopneiicTBOBaTH
COXPaHCHHIO
OKpYIKAroIleH Cpejibl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HAHU 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,
>QPEeKTUBHO

JInuHOCTHBIC pe3yiibTaTbl AOJDKHBI OTpaXaTb B YaCTU
OKOJIOTHYCCKOI'O BOCIIMTAHHUA:

- c(hopMHPOBAaHHOCTb  JKOJIOTUYECKOH  KYJIbTYpHI,
IIOHUMAaHHE BIIUSIHUS COLIMAIIBHO-D)KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHME IPUPOJHONM M COLMAIBHOU
Cpeasl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
9KOJIOTHYECKUX MTPOOIIeM;

- IJJAaHUPOBAaHME U  OCYIUECTBJICHHWE JCHCTBUU B
OKpYXKalolllel Cpele Ha OCHOBE 3HAHWA  Lieled

I[MP6 8. CdopmupoBaHHOCT, yMEHHUS  IPUMEHATH
MOJIyYeHHbIE  3HAHUA Ui OOBSCHEHUS  YCIOBUU
npoTekaHus (U3MYECKUX SBJICHHM B MpUpOAE U s
OPUHIATHS TPAKTUYECKUX PpEHIeHUH B TMOBCEAHEBHOU
KU3HU U1 oOecrieueHust 0€30MacHOCTH IPU OOpaIeHUH C
OBITOBBIMU TIPHOOpPAMH M TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHMs  370pOBbs U COONIONEHHS  HOPM
DKOJIOTMUECKOTO TOBEIECHHS B OKpYXKaloIled Cpene;
NOHUMaHHE HEOOXOIMMOCTH NPHUMEHEHUS IOCTHXKEHHH
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JIEUCTBOBATH
B UpE3BbIYaNHBIX
CUTYaLMSIX

YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA,
AKTUBHOC HENPUATHE JCUCTBUN, MPUHOCIIIMX BpeX
OKpYKalollel cpeie

buzuKu u TEXHOJIOTUH JUTS

IIPUPO/I0NIOJIBL30BAHUS

palMOHaIBHOTO

[IK 1.4. IIpousBoAUTH
pacyeThl TEXHUKO-
SKOHOMHYECKOTO
000CHOBaHUS

npeajiaracéMoro mpockKra.

JIngHOCTHBIE pE3yabTaThl JOJDKHBI OTpa)kaTb B YACTH
TPYAOBOTO BOCIIUTAHHUS:
- TOTOBHOCTb K TPYyAY, OCO3HAaHUE LIECHHOCTU MacTepCTBa,

TPYAOTIO0HE;

- TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTHU
TEXHOJIOTHICCKOM

u COITMAIIbHOM HAINpPaBJIECHHOCTH, CIIOCOOHOCTH
I/IHI/IIII/II/IpOBaTB, l'IJ'IaHI/II)OBaTI) nu CaMOCTOSTCIIBHO

BBINIOJIHATDE TAKYIO JCATCIBbHOCTD,

- WHTEpEeC K pa3lIuyHbiM cdepam TpodecCHOHATEHON
NEeSITETHHOCTH,

- TOTOBHOCTh W  CIIOCOOHOCT K  0Opa3oBaHHIO
1 caMO0Opa30BaHUIO HA TPOTSHKEHUN BCEH JKU3HU;
MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU IEHCTBUSMHU:

a) 0a30BbI€ JJOTUYECKHUE JCHCTBUS:

CaMOCTOSITENIBHO  (OPMYIHPOBAaTh M AKTYaJIU3UPOBATH
npoOiemy, paccMmatrpuBath ee BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK WJIK OCHOBAHUSA

JUIsl  CpaBHEHHWs, KiIacCUpUKAIMKM W 00O0OIICHUS;
OTIPECIIATh 1SN ACITCIbHOCTH, 3a7aBaTh MMapamMeTpsl U
KpUTEPHH

UX  JOCTHXKCHHS,  BBISBJIATH  3aKOHOMEPHOCTH  H
MIPOTHUBOPEYHS

B pacCMaTPUBACMBIX SBJICHUSIX
6) 0a30BbIE UCCIIENOBATENLCKHUE IEHUCTBUSL:

BJaJEeTh  HAaBBIKAMH  y4eOHO-HCCIIEIOBATEIbCKOM 1
NPOEKTHOW  JIEATENPHOCTH, HaBBIKAMU  Pa3peUICHUs
npobiem;

- BBIBIATH  NPUYMHHO-CIICICTBEHHBIE  CBSI3U U
aKTyaJM3UpOBaTh 3a/ady, BBIABUraTh THIIOTE3y e€¢

pCeHICHHA, HAXOAWUTb AaPryMCHTBI [JId JO0Ka3aTCJIbCTBA

I[IP6 6. BnaneHue OCHOBHBIMM METOJAMHM HAY4YHOI'O
MO3HAHUS, WCIOJB3YeMBIMH B (U3HKE: TPOBOJHUTH
NpsIMbIE ¥ KOCBEHHBIC U3MEPCHHs (DU3MYECKUX BEITUYHH,
BBIOMpAsi ONTHMAJIbHBIN CIOCO0 M3MEPEHUS! U UCHOJb3Ys
MU3BECTHBIE METOJBI OLICHKH IOIPEIIHOCTEN W3MEpPEHUH,
NPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (PH3HMUECKUX
BEJTMYNH

C WCIOJB30BAHUEM TMPSMBIX H3MEPECHUH, OOBICHATH
MOJTlydeHHBIE  Pe3yJbTaThl, HCHOJB3YS  (U3HYECKHE
TEOpHUH, 3aKOHBI W TIOHATHS, ¥ JeJIaTh BBIBOJIBI,
coOmroaaTh nmpaBuiia 6€30MacHOTO TPyAa MpHU MPOBEACHUN
HUCCIIEN0BaHNN

B pamMKax y4eOHOTO OKCIepUMEHTa W  y4eOHO-
UCCIIEIOBATENILCKOW  JIITETPHOCTH C HWCIOJIh30BaHUEM
U (PPOBBIX U3MEPUTEIBHBIX YCTPOMCTB M J1a0OPATOPHOTO
obopymoBanus;  cPOPMHUPOBAHHOCTH  TPEICTaBICHUU
0 MeToJax TMOJy4YeHUsI HAYYHbIX AaCTPOHOMHUYECKHX
3HaHWH,

ITP6 8. ChopmMupoBaHHOCTH YMEHUS IPUMEHSATH
MOJIy4YE€HHbIEC 3HAHUS JUI1 OOBSICHEHUS YCIOBHIA
NpoTeKaHus (GU3NUECKUX SIBJICHUN B IPUPOJIE U JUIS
OPUHSTHS IPAKTUYECKUX PELICHUI B TOBCETHEBHOM
YKU3HHU 11 oOecrieueHrs 0€30MacHOCTH MPU OOpaIeHUH C
OBITOBBIMU MTPUOOPAMU U TEXHUUYECKUMH YCTPOICTBaMHU,
COXPaHEHHUS 3/I0POBbS U COONIOICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIoIIEeH cpefe;
MOHUMAaHHE HEOOXOJUMOCTH TPUMEHEHHUS JOCTHXKEHUN
(UMK ¥ TEXHOJIOTHH JUTsl pallMOHATBEHOTO
MIPUPOIOTIONIE30BAHUS
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CBOUX YTBEpXKACHMM, 3a1aBaTb IapaMeTpbl U KPUTEPUH
pelieHus;

- AHAJIM3UPOBATH IOJYYCHHBIE B XOJ€ PELUCHUs 3aJadyu
pe3ynbTaThl, KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- YMETb II€PEHOCHUTHh 3HAHUS B IIO3HABATEIBHYID U
MIPAKTUYECKYIO YaCTH KU3HEACATEIBHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUraTh HOBBIE HJIEH, Npe/ylaraTb OpPUTHHAIbHBIE
MOJXO/bl U PELICHUS;

- MPOSBIIATH CHOCOOHOCTh MX UCIOJb30BaHUS B
IT03HABATEIBHON U COLMATIBbHON MPAKTUKE
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2. CrtpykTypa u cogep:xanue 001meo0pa3zoBaTebHON JMCIUILIHHbI

2.1 O0beM QUCHUNJIMHBI M BUbI Y4eOHOH padoThl

Bun yueOHoi#i paGoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 50
OcHoBHOE coJep:KaHue 32

B T.4.

TEOPETUUYCCKUE 3aHSATHS 18
abopaTOPHBIC 3AHITHUS 8
IIpogeccuonalibLHO OPpHEHTHPOBAHHOE CO/lepPKaAHUE 10
IIPAKTUYECKUE 3aHATUA 14
JuddepenuupoBaHHbIii 3aueT 2

12




1.1. TemaTtu4yeckuil IJIaH U COAeP:KaHUE TUCHUIINHBI «DU3HKA»

HaunumenoBanue
pa3jiesioB U TeM

Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATILHO OPHEHTHPOBAHHOE),
JadopaTopHble H MPAKTHYECKHE 3aHATHS, IPUKJIAJAHON MOAYJIb (IPH HAJITUYMH)

O0nLeM
4a2C0B

®opmupyemMble
KOMIIETECHIIUHI

1

2

4

Paznen 1. ®usuka u METOAbI HAYYHOI'0O MNO3HAHUA

Tema 1.1 Conep:xaHue yueOHOro MaTepHuaJa

Bsenenue

®usuka - Hayka o0 npuponge. Haydnble MeTonapl NO3HaHUSA OKpyXKawolero Mupa. Poub
SKCIEPUMEHTa M TEOpUHM B TMpollecce TO3HAHMUSI MPHUPOABL. ODKCHEPUMEHT B (pusmke.
MonenupoBanue (pU3NYECKUX SBJICHUN U mpoueccoB. HayuHble runote3sl. @u3nyecKkue 3aKOHbI U
Teopuu. I'paHUIIbl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHImn coorBercTBUs. Poiabs u Mecto
¢u3UKN B OPMHPOBAHUM COBPEMEHHOM HayuHON KapTUHBI MUPA, B IPAKTUUECKON JIEATEILHOCTH
IoaeH

OK 03
OK 05

Pasznea 2. Mexanuka

\‘

Tema 2.1

Conep:kanue y4eGHOro MaTepuaJia

Kunematuka

Mexanndeckoe napmkeHHe. OTHOCHTENBHOCTR MEXaHWYECKOTO ABMKEHHMd. CucTema oTcUeTa.
Tpaexropus. Ilepemernienne, CKOpOCTh (CpeaHsISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHON TOYKH, MX MPOEKIIMM HAa OCH CUCTEMbI KOOpJAWHAT. CloKEeHUE MEepeMEenIeHud U
CIIO’)KEHHE CKOpocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHEHHOE MBIKeHue. ['paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U MEPEMEIICHUS] MAaTEPUAIBHOW TOYKH OT
BpeMenn. CBOOOIHOE TajieHUE. YCKOpeHHEe CBOOOTHOTO TajeHus. KpuBonamHelHOE ABUKEHUE.
JIBr>keHrne MaTepuaibHOM TOYKH IO OKPYXKHOCTHU. YTJOBas CKOPOCTb, JUHEWHash CKOPOCTb.
[Tepuon u yacrora. LleHTpoCTpeMUTEILHOE YCKOPEHUE

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuyeckue paboOThI:

N3mepenne MrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIAY IYTSIMH, IPONWICHHBIMHU TEJIOM 3a IIOCIIEN0BATEIbHBIC
paBHbIE IIPOMEXYTKH BPEMEHM IIPH PABHOYCKOPEHHOM JABM)KEHHH C HA4aJbHOM CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuyenue nBUKEHU APUKA B BA3KOU KUIKOCTH.

W3yueHue NBMKEHUS Tesa, OpOLICHHOT0 rOPU30HTAIBHO

Tema 2.2

Conepxxanue yueOHOro MaTepuaJia

JmHaMMKa

IIpunuun ortHocutensHocTH [anmmnes. Ilepswiii 3akoH HproTOoHa. MHepuManbHBIE CUCTEMBI
orcueta. Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Bropoii 3akon Herorona mis
MaTepHaIbHOM TOYKHM B MHepumanbHoM cucreme orcuera (MCO). Tperuii 3akoH HproToHa s

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.4
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MaTCpHUaJIbHBIX TOYCK. 3akou BCCMHUPHOI'O TATOTCHUA. Cuna TsKeCTH. HepBa;I KOCMHYECCKas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUst
CKOJIbXKEHUS U cuia TpeHus nokost. Kospunuent tpenuns. Cuia CONpOTUBICHHS MPHU ABIKECHUH
TeNa B )KHUJAKOCTH WiH rasze. [locTynaTellbHOE W BpalarelbHOe IBMKCHHE aOCOFOTHO TBEPIOTO
Tenma. MOMEHT CHIIBI OTHOCHTEIILHO OCH BpamieHus. [iedo cuitbl. Y CIoBusS paBHOBECHS TBEPIOTO
tena B UCO

[IpakTrueckue 3aHsATHS

[IpakTueckue pabOTHI:

Nzyuenne nBmxeHust Opycka 1Mo HaKIIOHHOH MJIOCKOCTH MO/ ISHCTBHEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B Ae()OpPMHUPOBAHHOW MpPYKUHE H
PE3NHOBOM 00pasIie OT BETUYMHBI MX Je(hOpMAITHH.

ViccnenoBanue yCIIOBHHM PaBHOBECHSI TBEPAOTO TEJA, UMEIOIIEr0 OCh BPAIICHHS

Tema 2.3 Conep:xxaHue yueOHOI0o MaTepuaJia: 1

3aKOHBI COXPAHEHUS NMnynsc mMaTepralbHOM TOYKH, CUCTEMBI MATEPUAIBHBIX TOYEK. MIMIyiabC CUIIBI MU U3MEHEHHUE

B MEXaHUKE UMITyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOoe nBukenue. Paborta cuiibl.
MomHocTh cuibl. KuHeTnueckas sHeprusi marepualibHON Toukd. TeopemMa 00 H3MEHEHHH
KuHeTH4YecKkoM »HHepruu. llotenumaneHas osHeprus. [loTeHuuanebHas 3HEprust ynpyro
nepopmMupoBaHHON mpyxuHbI. lloTeHumanbHas sSHeprus Teiaa BOJIM3U MOBEPXHOCTU 3EMIIH.
IloreHumaneHble W HeNMOTEeHUUalbHble CHIBL. CBA3b pabOThl HEMOTEHLUMAIBHBIX CHI C
U3MCHEHHEM MEXAHWYECKOM DHEPIUU CHUCTEMBI TENl. 3aKOH COXPAaHEHUS MEXaHWYECKOUW DHEPIUu.
Ynpyrue u Heynpyrue CTOJIKHOBEHHS
[IpakTHueckue 3aHsATH
[IpakTuyeckue paboOThI:
W3ydeHne cBA3M CKOPOCTEH TEJ IIPU HEYNIPYTOM yZAape.
VccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHUYECKOH SHEPruu Tesa
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COIeP/KaHME (COlep/KaHMe TPHKJIAJTHOTIO MOLYJIs1) 2
IlpakTHyeckue 3aHATHSA
IIpaktuyeckas pabota: TexHuuyeckue ycTpOHWCTBA M NPAKTHUECKOE MPUMEHEHHE: CIUIOMETP,
JNBUKCHHE CHAps/ioB, LEMHbIE M PEMEHHbIE Iepefadd, MOMIMIMIIHAKY, BOJOMET, KOIIEp,
MIPYKUHHBINA MUCTOJIET, JBM)KEHUE UCKYCCTBEHHBIX CIIYTHUKOB U PAKET.
[Ipaktnyeckas paborta: Hcronp3oBaHME 3aKOHOB MEXAaHUKH [UIl OOBSICHEHHS JBM)KEHUS
HEOeCHBIX Tel W JUI Pa3BUTUS KOCMHMUYECKHX HCCIEJOBAHUM, TpaHULl NPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKU. MIMuTanus HeBeCOMOCTH

Pazgen 3. MouiexyJsipaas pusnka U TepMOANHAMHUKA 10 OK 01
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Tema 3.1
OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeOPHUH

Conepxxanue yueOHOT0 MaTepuaJia:

OcCHOBHBIE TIOJIOKEHUS  MOJIEKYISIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCkOe JABH)KEHHE.
Huddysus. Xapakrep IBUKCHUS U B3aUMOACHUCTBHS YaCTHII BemecTBa. Moienu cTpoeHus ra3os,
KUAKOCTEH U TBEPJBIX TE€I U OOBSICHEHHE CBOICTB BEIECTBA Ha OCHOBE 3THX MoJjeseld. Macca u
pasmepsl MoJiekys. KonumdectBo BemectBa. Ilocrosnnas Asoragpo. TemmoBoe paBHOBeCHE.
Temneparypa um ee usmepenue. lllkana temneparyp lLlenbcus. Moxens wuaeanbHOro rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KHHETUUECKOW TEOPUM HACAIBHOrO ras3a. AOCOJOTHas
TeMIeparypa Kak Mepa CpelHeld KHHETHYECKOW SHEpruu TEIUIOBOTO JIBUYKEHUS 4YacTHUIl Tasa.
[kana Temnepatyp KensBuna. YpaBuenune MenaeneeBa-Kinaneiipona. 3akon JlansToHa. ['a30BbIe
3akoHbl. M3omporeccsl B HI€aJIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TEpMa,
n30xopa, u3obapa

[IpakTrueckue 3aHATHS

[IpakTueckue pabOTHI:
N3Mepenne Macchl BO3ayxa KilacCHOM komHate. HcciemoBanue 3aBUCUMOCTH MEXKTY
rapaMeTpaMu COCTOSIHHSI pa3peKeHHOTO raza

JlabopaTopHble 3aHATUSA

JlaGopaTtopHnas padora 1. M3yueHne ogHOTO M3 U30TMPOIIECCOB

Tema 3.2
(OCHOBEI
TePMOTUHAMUKH

Conep:xaHue y4eOHOT0 MaTepuaJia:

Tepmoannamuueckasi cuctema. BHYTpeHHSISI SJHEPTHsl TEPMOJANHAMUYECKOW CHUCTEMBI U CIIOCOOBI
ee u3MeHenus. KonruectBo TemnoTsl U paboTa. BHyTpeHHsIsI SHEprsl 0THOATOMHOTO HI€aTbHOTO
raza. Bumel teronepenaun: TEIJIONPOBOIHOCTb, KOHBEKIMS, HU3JIydyeHHE. TermnoeMKocTh Tena.
VYaenpHas TEII0EMKOCTh BemiecTBa. KosimyecTBo TemioTsl mpu Teruionepenave. Ilepsolit 3akoH
TepMmoauHamMuKu. [IpumeHeHre nepBoro 3akoHa TEPMOJIMHAMUKY K H3ompoleccaM. ['paduueckas
uHTepnpeTanus paboTsl raza. TernoBble MamuHbL. [IpUHIMIBI OEHCTBUS TEIUIOBBIX MAILUH.
[IpeoOpazoBanus 3HEprUM B TEIIOBBIX MamuHax. Koadduiuent nonesnoro aencTBus (nanee —
KIIJI) TtermmoBo#t wmammubl. I{ukn Kapro u ero KIIJI. BTopoit 3akoH TepMOJMHAMHKHU.
HeobpaTumocTs mpo1ieccoB B Mpupoae. IKOJOTHUECKHE TPOOIEMbI TeIJI0OHEPTreTUKU

HpaKTI/I‘IeCKI/Ie 3aHATUA

IIpakTnyeckas paborta: Mi3MepeHue yienbHOH TeIoeMKOCTH

Tema 3.3

Conep:xaHue y4eOHOTro MaTepuasa:

OK 02
OK 03
OK 04
OK 05
OK 07
K 1.4
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IArperaTHble
COCTOSIHUSIBEILIECTBA
1 (a3oBbIe
Mepexo/Ibl

[TapooOpazoBanue u koHACHcaIus. Vcnapenue u KuneHue. Y IelbHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIEPATypbl KUIIEHUs OT JAaBjieHHUs. AOCOJIIOTHAs W OTHOCUTEIbHAS BIIAKHOCTD
Bo3ayxa. Haceimennsiit map. TBepaoe teno. Kpucranmuueckue u amop@Hsie Tena. AHU30TPOIHS
cBOMCTB KpuctamwoB. JKuakue kpuctaiibl. CoBpeMeHHble Marepuanbl. IlnaBienue wu
KpUCTalTU3aus. Y aeiabHas TerioTa riasienns. Cyonumanus. Y paBHEHHE TEIIOBOTO OanmaHca

JlabopaTopHble 3aHATHA

JlaboparopHas padota 2. OnpeseneHue BIaKHOCTH BO3AyXa

IpodeccnonanbLHO OPHEHTHPOBAHHOE COlepKaHUeE (COAeP:KaAHNE TIPUKIATHOTO MOTYJIs)

HpaKTuquKue 3aHATUSA

[IpakTnueckas paborta: TexHHueckue YCTPONCTBA M MpPaKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apometp. OmnpezneneHne mMacchl BO3[yXa B KOMHAT€ Ha OCHOBE M3MEpPEHHMI 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

[IpakTnueckass paborta: TexHHYecKHE YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: JBUTaTelb
BHYTPEHHETO CropaHus, OBITOBON XOJOIWIbHHMK, KOHAMIIMOHEP, TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHU OJIYYEHHsI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH

Pa3nen 4. DjekTpoauHAMUKA

11

Tema 4.1
DJIEKTPOCTaTHKA

Conep:xanue y4eOHOIro MaTepuasia:

DNeKTpu3alus Tell. DJIEKTpUYecKui 3apsan. [IBa Buaa anexkTpuueckux 3apsaaoB. [[poBoaHHKH,
JTURJIEKTPUKU U TOTYIPOBOJAHUKH. 3aKOH COXPaHEHHUS AJIEKTpUYecKoro 3apsna. BzaumonelictBue
3apsaa0B. 3akoH Kynona. Dnektpudeckoe nojie. HanpspkeHHOCTD 3nekTprudeckoro nosis. [Ipunuumn
CYINEPIO3UINHN AJIEKTPUUECKUX Mojei. JIMHUK HampsHpKeHHOCTH alieKTpudeckoro moisi. Pabora
cuin  anekrpoctatuyeckoro mois. [lotenmuman. Pasnocte mnorenuuanos. [lpoBognuku u
JTUDJIEKTPUKHU B 3JIEKTPOCTATHUECKOM ToJie. J(uanekrpudeckas IpOHUIIAEMOCTh. DIEKTPOEMKOCTb.
KonneHncarop. D1eKTpoeMKOCTh INIOCKOTO KOHJIEHCATOPA. DHEPrus 3apsyKEeHHOTO KOHJIEHCATOPa

HpaKTI/I‘IeCKI/Ie 3aHATUA

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

Tema 4.2
TTocTosTHHBIM
PIEKTPUYECKUI TOK.
Toku B pa3nuyHbIX
cpenax

Conepxanue yueOHOTo MaTepuaJia:

ONEKTpUUYECKUN TOK. YCIIOBUS CYLIECTBOBAHUSA JJIEKTpUUECKOro Toka. Mcrounukm Toka. Cuna
toka. llocrosHublii TOkK. Hampsbkenuwe. 3akon Owma uid ydacTKa LENU. OJIEKTPUUYECKOE
CONPOTHBIIEHUE. YIEIbHOE CONpPOTUBJICHHE BelecTBa. [locienoBarenpHoe, MNapajljiesIbHOE,
CMEIIaHHOE COEJMHEHHE IMPOBOJHUKOB. PaboTa snexkTpuueckoro toka. 3akoH Jlxoyns-JleHua.
MOIIHOCTh JIEKTPUYECKOTO TOKA. OJEKTPOABMKYINAs CUIa W BHYTPEHHEE COIPOTHBIICHUE
UCTOYHMKA Toka. 3akoH Oma Juis mosHOW (3aMKHYTOM) »snekTpudeckod 1nenu. Koporkoe

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I[IK 1.4
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3aMbIKaHHUE.
ONEeKTpOHHAas MPOBOAMMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTb COINPOTHBIIEHUS METAJUIOB OT
TeMriepaTypbl. CBEpXIPOBOAUMOCTb. JJIEKTPUUYECKUN TOK B Bakyyme. CBOICTBa 3JEKTPOHHBIX
nyukoB. IlonynpoBoanuku. CoOcTBEHHass M MPUMECHAs MPOBOJUMOCTb MOIYIPOBOJHUKOB.
CpoiictBa p-n-nepexona. IlomynpoBogHUKOBbIE NPUOOPHL. DJIEKTPUUYECKUM TOK B pacTBOpax U
pacmiaBax 3JeKTPOJUTOB. DJIEKTPOJIUTHYECKAS JTUCCOLMALUS. DIEKTPOIu3. DIEKTPUUECKUN TOK
B razax. CaMOCTOSITEJIbHBIM U HECAMOCTOSITENbHBIN pa3psia. Moanus. [1nazma

JlabopaTopHble 3aHATHA

JIabopatopHas pabota 3. M3ydeHue CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlabopaTtopHnast pabota 4. I3amMepeHue 31eKTPOABIKYIIEH CHIIBI HCTOYHHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE I0JI€.
DJIEKTPOMAarHuTHas
WHTYKITHAS

Conep:xaHue yueOHOro MaTepuaJia

[ToctostHHbIE MarHuTHl. B3anMojelcTBHE TOCTOSTHHBIX MAarHuTOB. MarHutHoe mnoje. Bekrtop
MarHuTHOM MHAYKUuU. [TpuHnun cynepno3unuu. JInnnn marauTHOM MHAYKIMK. KapTrHa nuHAN
MarHUTHOW WHAYKIIMH TIOJS TIOCTOSIHHBIX MarHWTOB. MarHWTHOE T0Jie MPOBOJHHUKA C TOKOM.
Kaptuna nuaMI 10N JJTMHHOTO MPSMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHHKA,
KaTymku ¢ TokoM. OneIT Opcreaa. BzanmonaeiicTBre npoBOoJHUKOB ¢ TOKoM. Cuina Ammepa, ee
Moaysib U HampasieHue. Cuna JlopeHia, ee MOaynb M HampaBjeHue. J[BUKEHHE 3apsKEHHOU
YaCTHUIBl B OJTHOPOJHOM MarHWTHOM Tosie. PaboTa cubl Jlopenna. SIBieHune 31eKTpOMarHUTHOM
uaayknuu. [Totok BekTopa mMarHuTHOW MHAYKIUU. DJIC MHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOU
unaykauun @apanes. BuxpeBoe 3JIEKTpUYECKOE MOJe. DJIEKTPOJBIXKYIIAs CHJIA HHAYKIIMU B
MPOBOJIHUKE, JIBIKYIIEMCS MOCTYNATEJIbHO B OJHOPOJHOM MarHUTHOM mnoJie. [IpaBuno Jlenia.
NupyktuBHOCTh. SABieHne camouHaykuuu. DJIC caMOMHIYKIMH. DHEPrusi MarHUTHOTO MOJIA
KaTyIIKU ¢ TOKOM. DJIEKTPOMarHUTHOE T0JIe

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTbIZ I/I3yquI/Ie MAar"avTHOIO IIOJISI KAaTYHIKU C TOKOM. Hccnenosanue gercTBus
IIOCTOSIHHOI'O MAarHuTa Ha paMKy € TOKOM

JlabopaTopHble 3aHSITHS

JlaboparopHas paboTta 5. V3ydeHue sBiIeHUs 2IEKTPOMArHUTHOW WHAYKIUN

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJEPKAHUE (COoIepKaHUe TPUKJIATHOTO MOIYJISA)

IIpakTHYecKHe 3aHATHSA

IIpaktuyeckas pabora: TexHHUECKHE YCTpOICTBa M NPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOII,
JJIEKTPOMETP, KOHJEHCATOp, KOMUPOBAIbHBIA amnmapar, CTpyWHBIH TpHHTEp, aMIepMeTp,
BOJIbTMETP, peocrar, VCTOYHUKHU TOKa, JJIEKTPOHArpeBaTENIbHbIE pudopHI,
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AIIEKTPOOCBETUTENIbHBIC TPHUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIH HO0JI, TEPMUCTOPBI U
(boTOope3ucTopsl,  MOJYNPOBOJHHKOBBIM  HOJ,  TaJlbBaHUKA,  IOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJABUrATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLL, MHIYKIIMOHHAs [1€Yb.
[IpakTtuyeckas pabora: Mepsl 31eKTp0oOE30aCHOCTH, MEKTPOCTaTHYEeCKas 3aIlInTa, 3a3eMIICHUE
AIIEKTPONTPHOOPOB, KOPOTKOE 3aMBIKaHHUE

Pa3gen 5. Kosie0anusa u BOJHBI

11

Tema 5.1
MexaHndecKrue u
PIIEKTPOMArHUTHBIC
KOJIcOaHHs

Conepxxanue yueOHOro MaTepuaJa

Konebarenbnas cucrema. CBoOoHble Kosiebanus. 'apmonnueckue konedanus. [lepuon, gacrora,
amiuintyna 1 Qasza konebanuil. [IpyxuHHBIA MasTHUK. MaTemMaTHuecKuil MasTHUK. YpaBHEHHE
rapMOHHYECKHX KoJyiebaHuil. KuHemMarmdyeckoe M JMHAMUYECKOE OINKCaHUE KOJedaTeabHOro
nBukeHus. [lpeBpallleHue 5SHeEpruM MHpU TapMOHMYECKHUX KoyieOaHMsX. CBs3b aMIUIUTY/bI
KoJeOaHUN MCXOJHOM BEIUMYMHBI C aMIUTUTYIOM KojeOaHUil ee CKOpOCTH M YCKOPEHHS.
KonebarensHbIi KOHTYD. CBoOOIHEIE 3JIEKTPOMArHUTHBIE KoJiIeOaHus
B HUJealbHOM  KojeOaTelbHOM  KOHType.  AHajorus  MeXJIy  MEXaHWYeCKUMU U
ANIEKTPOMArHUTHIMU  KojeOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHS DHHEPrUU B
UJeanbHOM KoJiebaTeabHOM KOHType. BBIHYXJIEHHble MexaHuueckue koisiebanus. Pe3oHaHc.
Pe3onancHass kpuBas.  BbeIHyXIeHHBIE SJEKTpOMarHuTHbIC KosieOaHus. IlepemMeHHBIN TOK.
CunycongaibHbI TMEPEMEHHbIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
NEHCTBYIOIEe 3HAUCHHUE CHIIBI TOKA M HampsbkeHus. Tpancdopmarop. [IponsBoacTBo, nepegada u
NOTpeOIeHNE IEKTPUIECKON SHEPTrUK. DKOJIOTHYECKNUE PUCKU TIPU IPOU3BOJICTBE IEKTPHUUECKOM
sHepruu. KynpTypa croabp30BaHus 3JEKTPOIHEPIUU B IOBCEIHEBHOM KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Mepro/ia MajbIX KOJIOaHU rpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl
rpy3a. HccrnemoBaHue TMEpeMEHHOTO TOKa B IIEMM U3 IOCIEIOBATENBHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTyIIKH
U pe3ucTopa

Tema 5.2
MexaHU4eCKHue U
PIEKTPOMAarHUTHbIE
BOJIHBI

Conepxanue yueOHOro MaTepuaJia

MexaHu4yeckue BOJIHBI, ycnoBusi pacrpoctpaHeHus. Ilepuon. CkopocTh pacmpoCTpaHEHHUS H
nnuHa BoJIHbL. [lomepeunsie 1 poiosbHbIe BOJIHBEL. MHTEepdepeHnys u audpakuus MexaHH4ecKux
BOJIH. 3BYyK. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. BeicoTa ToHa. TemOp 3Byka. DneKTpOMarHuTHbIE
BOJIHBL. Y CIIOBHSI M3JTy4E€HHUs 3JIEKTPOMArHUTHBIX BOJIH. B3anMHuas opuenrtaus Bekropos E, B u v
B OJICKTPOMarHUTHOW BOJHE B BakyyMe. CBONCTBa JJIEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE,
npejaoMiIeHue, nosspusanys, audpaxuus, nareppeperips. CKoOpocTh MEKTPOMArHUTHBIX BOJIH.
[lkana 31eKTpOMarHUTHBIX BOJIH. IIprMeHeHHe 3/IeKTPOMAarHUTHBIX BOJH B TE€XHUKE U OBITY.

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.4
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HpI/IHHI/IHBI paguoCBiA3 W TCICBUACHUA. PaﬂI/IOHOKaHI/IH. 3JI€KTpOMaI‘HI/ITHOG 3arpsA3HCHUC
OKPYKarOLIEH CpeJibl

Tema 5.3
Onruka

[IpsimosnHENTHOE paclpoOCTpaHEHUE CBETa B OJHOPOJHON cpene. Jlyu cBera. OTpakeHue cBera.
3akoHbl oTpakeHus cBeta. [locTpoenne n3o0pakeHuit B iiockoM 3epkaie. [Ipenomnenue cera.
3akoHbl IpeJOMJIEHUS cBeTa. AOCONIOTHBIM TMOKa3arenab npenomiieHus. [lonHoe BHyTpeHHee
oTpaxkenue. [IpenenbHbIA yroa MoJIHOTO BHYTPEHHEro oTpakenus. Jucnepcus cBera. CloKHBIN
coctaB Oenoro cBera. L[Ber. CoOuparomue u paccenBaroniue JuH3bl. ToHKas ymH3a. DokycHOE
paccTosiHME W ONTHYECKas cuia TOHKON JMH3BL IlocTpoeHue m3oOpaxeHHil B cOOMparomux U
paccenBaromux JMH3aX. PopMysia TOHKOW JUH3BL. YBEIUMYEHHUE, JaBaemoe JUH30M. [Ipeneinsr
MPUMEHUMOCTH reomeTrpudeckoi ontuku. WHtepdepennus cera. KorepeHTHble HCTOYHHKHU.
VYcnoBust HaOMOAEHUST MAKCUMYMOB M MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTUHE OT JIBYX
cUH(a3HbIX KOTEPEHTHBIX UCTOUHUKOB. [Iudpakuus ceera. JludpakunoHHas peuierka. YcioBue
HaOMIOJIEHUs] TJIABHBIX ~MAaKCUMYMOB MpH TMaJeHMM MOHOXPOMAaTHYECKOTro CBeTa Ha
JpakMOHHYI0 pemieTky. [lonspuzanus ceeta

[TpakTnueckue 3aHATHS

[Tpaktrueckas padora: Habmronenne nucnepcuu cBeta

JlabopaTropHble 3aHSITHS

JlaGopaTtopHas pabota 6. MI3amMmepeHue mokas3aTess MpeIoMIICHHs CTEKJIa
JlaGopaTtopHnas pabota 7. MiccinenoBanue CBOMCTB H300paK€HUH B JIMH3aX

IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJepKaAHME (COepPsKAHUE MPUKJIATHOT0 MOTYJIs)

IIpakTHYecKue 3aHATHS

[IpakTnueckas pabora: TexHuueckue YCTpONCTBa M INpaKTUUYECKOE IMpHUMEHEHue: ceiicmorpad
ANIEKTPUYECKHI 3BOHOK, I'€HEPaTOp MEPEMEHHOTO TOKa, JUHHUM 3JIEKTpoIepenad, My3bIKalbHbIE
WHCTPYMEHTBI, YIbTPa3BYKOBasl TMArHOCTHKA B TEXHHKE M MEIULMHE, pajap, paauolpHEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBU-nieus, ouky, nyna, ¢oToanmapar, MPOESKIHMOHHBINA amnmnapar,
MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(MPAKIIMNOHHAS PEIIeTKa, TOISIPOUI, TEIECKOIL
[Ipaktnueckas paborta: Buabl usnydenuit. Buabl cnektpoB. CrnekTpbl ucnyckanus. CHEKTpbI
nornomenus. CrexkTpanbHblii  aHanu3. CHeKTpalbHbIE KIACChl 3Be3l. YIbTpaduoiaeToBoe
nznyuenue. Uudpakpacnoe uznyuenue. PentrenoBckue yuu. Ux mpuponaa u coiictBa. lllkana
AIIEKTPOMArHUTHBIX M3Ty4eHUN

Pazgen 6. OcHOBBI clieHAIbHOI TEOPHH OTHOCHTEJIBLHOCTH

Tema 6.1

\ Conepxanue yueOHOro MaTepuaJa

OK 01
OK 02
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(OCHOBBI TEOPUU

I'panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM MexaHuku. IlocTynaTel crnenuanbHOM — TEOpUH

OK 04

OTHOCHUTEIILHOCTH OTHOCHUTEIIbHOCTH: HMHBAPHMAHTHOCTH MOMYJSL CKOPOCTM CBeTa B  BakyyMe, MPUHIHI OK 05
OTHOCHUTENIbHOCTH DiHIITelHa. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH H
COKpAIlleHUE JUTMHBL. DHEPrusi U UMITYJbC CBOOOIHOHN dacTuipl. CBSI3b MacChl C dHEpPrued u
MMIYJIBCOM CBOOOJIHOM YacTUIBl. DHEPTHsi MOKOsI CBOOOTHON YaCTHIIBI
Pazpnen 7. KBanToBasi pusuka OK 01
Tema 7.1 Conep:kanue yueOHOro MaTepuaJa OK 02
DJIEMEHTBI ®otonsl. Dopmyna [lnanka cBsi3u sHEpruu (GOTOHA C €r0 YaCTOTONW. DHEPTHUs U UMITYJbC (HOTOHA. OK 04
KBaHTOBOM ONTUKH OtkpbiTue u uccinengoanue ¢gororpdekra. Onbitel A.I'. CroseroBa. 3akoHbsl (oTodddekra. OK 05
VYpasuenue Ditnmreitna s potorddexra. "Kpacnas rpanuna” gororddekra. laBnenue crera. 1%1? le

Omnertel [1.H. JIeOeneBa. XuMmuueckoe IeiicTBUE CBETA

Tema 7.2
Ctpoenue aToma

Conep:kanue y4eGHOro MaTepuaJia

Mogens atroma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuio ctpoenus atoma. [lmanerapuas
Mozens aroMma. [loctynarer bopa. M3nydyenue u norsjomieHre (GpOTOHOB MpU MEPEXoJie aToMa ¢
OJIHOTO YpPOBHS dHEpruu Ha Apyroi. Bunel cnextpoB. CriekTp ypoBHEH 3Hepruu aroma BOJIOPO/a.
BonHoBeie cBoiicTBa wactull. Bomnbel ne  bpoinsa.  KopmyckynsipHO-BOJHOBOW — JTyaJIU3M.
Judpakuus 371eKTpoHOB B KpucTauiax. CIOHTAaHHOE W BBIHY)KJICHHOE M3JIydeHHE. Y CTPOWCTBO M
MIPUHITIUTI PabOTHI JIazepa

[IpakTruueckue 3aHATHS

[IpakTuueckas padota: HabmroneHrne TMHEHYATOTO CIIEKTpa

Tema 7.3
ATOMHOE S7pO

Copep:xaHue y4e0OHOIro MmaTepuaja

Metonpl HAOMIOACHUS M PErHCTpAMK DJIEMEHTApHBIX YacTUll. OTKpBITHE PaJMOAKTUBHOCTH.
OmnsiThl Pesepdopna mo ompeneneHno coctaBa paAMoakTUBHOrO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iydyeHus. BiusHue painoakTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelTpona. Hyknonnass monens simpa [eiizenOepra-lMBanenko. 3apsia sapa. MaccoBoe 4HCIIO
snpa. M3otomnbl. Anbda-pacnan. DneKTpoHHBIN U MO3UTPOHHBIN OeTta-pacnan. ['amma-u3nydeHue.
3aKOH PaJMOAKTHBHOIO pacrajga. DHEprus CBS3U HYKIOHOB B sjpe. Snepubie cumbl. [edekr
Macchl sanpa. Snepusle peakuuu. Jlenenue m cunte3 snep. SAnepHbiil peaktop. TepmosiaepHbIT
cuHTe3. [IpobremMbl U MEPCHEKTUBBI SIIEPHONH DHEPTeTUKH. DKOJOTUYECKHE AaCIEKTHI SAepPHOM
SHEPreTUKU.  JJeMeHTapHble  4YacTulbl.  OTKpbITHE  TO3UTpOHA.  DyHIaMEHTaJIbHbIE
B3aMMOJICUCTBUS

HpaKTI/IquKI/Ie 3aHATUA

IIpakTnyeckas pabora: MccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm)

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJEPKAHUE (COePKAHUE TPUKJIATHOTO MOTYJIS)
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[IpakTrueckue 3aHATHS

[IpakTuyeckas padora:

1. enoBas urpa: IloHsTHs, CBA3aHHBIE ¢ M3YYCHHEM METOJOB HAayYHOTO IMO3HAHUSA: SIBJICHHE,
HAy4YHBII (aKT, TUNOTE3a, (U3MUECKass BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIIEPUMEHT,
MO/JICTUPOBAHHIE, MOJENb, H3MEPEHHUE.

2. llpaktuyeckas padoTa: TexHu4ueckne ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: (DOTOIIEMEHT,
¢doromaTunk, cojgHEyHas Oarapes, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBI KOMIBIOTED,
J03UMETp, KaMepa Buiibcona, s/1epHbIil peakTop, aToMHasi bomba

Pa3nen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Tema 8.1
D1eMEHTEI
ACTPOHOMHUU U
acTpoU3UKI

Conep:xxanue yueOHOro MaTepuaJia

Bun 3Besnnoro neba. Co3Be3ausi, SpKHe 3BE3[Ibl, TUIAHETHI, UX BUAMMOE JBMKeHHE. CoHEeUHAas
cucrema. [lnanersr 3eMHoi rpymnmnbl. [lnanersi-rurantel. Manbie Tena COJHEYHOW CHUCTEMBI.
Comnrie, porocdepa u armochepa. ConHeunast akTuBHOCTh. Vctounnk snepruu CoJTHIIA U 3BE3]T.
3Be3/bl, WX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETHUMOCThb, PAJAUYC, TEMIIepaTypa, WX
B3aMMOCBS35. 3Be31bl INIAaBHOM MOCIENOBATEILHOCTH. 3aBHCUMOCTEL ''Macca - CBETUMOCTH' IS
3B€3/l1 IVIABHOM  MOCIEA0BaTeNbHOCTH. BHyTpeHHee cTpoeHnme 3Be3n.  COBpeMEHHbIE
MPEJICTaBICHUS O TPOUCXOKIACHUH U 3BoJIIoIMK COTHIA U 3B€3/1. DTalbl )KU3HU 3BE€3]1. MIICUHbIN
[TyTh - Hama ["anaktuka. CnimpanibHast cTpykTypa ['anaktuku, pacnpeneneHue 3Be3/1, ra3a v MbLUIN.
[Tonoxxenne u nBwkenne Cosnna B [amaktuke. Ilnockas u  cdepuueckas mOACHCTEMBI
lanaktuku. Tunbl ranaktuk. PagporanakTiku U KBazapbl. UepHbIE OBIPHI B SiApax TrajakTHK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa06na. Pa3z6eranue ramaktuk. Teopust bombiioro
B3pbIBa. Mojienb «ropsiueld BeeneHnoi». MacmtabHast cTpykrtypa BceenenHoil. MeraraiakTuka.
Hepemennsie npo0ieMbl acCTpPOHOMUU

JlaGopaTopHble 3aHATHS

JlaboparopHas pabota 8. HabnroaeHrs HEBOOPYK EHHBIM IJ1a30M € UCTOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JITsI ONIPEICIICHNUS MTOJIOKEHUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOT0 MOIYIIapus U IPKUE 3BE3/IbI

OK 01
OK 02
OK 03
OK 05
OK 07

Ipomexyrounas arrectamus (JIuddepeHnnrpoBanHblii 3aueT)

Bcero:

50
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2. YciaoBus peanu3zanuu NporpaMmMbl 001eo00pa3oBaTe/IbHOM JUCUMIIIMHbBI

3.1 TpeGoBaHus K MUHMMAJIbHOMY MAaTEPHAJIBHO-TEXHUYECKOMY 00eCIeYeHH IO

Peanuzaumss nporpaMmbl JUCHUIUIMHBI TpeOyeT Hamuuus ydeOHOro KaOHWHeTa
(Gu3nKu.

B xabunere pusuku J0KHO OBITH HEOOXOAMMOE JIabopaTopHOE 000pYyIOBaHUE IS
BBINIOJIHEHUS YKa3aHHBIX B Iporpamme 1o (u3uke J1adopaTOpHbIX U MPAKTUYECKUX paboT U
JEMOHCTpAallMOHHOE 000pynoBaHue. JleMoHcTpalmoHHOe 00opyAoBaHUE (OpPMUPYETCS B
COOTBETCTBHM C MPUHIIMIIOM MUHUMAJIbHOW JTOCTATOYHOCTH M OOECIEYMBAET MOCTAHOBKY
NEPEUMCICHHBIX B MporpaMMe no (U3MKe KIIOYEBBIX JEMOHCTPALUNA JIJISl UCCIETOBAHMS
U3y4aeMbIX SBJICHUI M MPOIECCOB, SMIMPHUYECKUX W (YHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX  npuMmeHeHuil. JlabopatopHoe  oOopynoBaHue i YYEHHUYECKHX
NPaKTHYECKUX paboT popmMupyercs B BUAE TEMATUYECKUX KOMILJIEKTOB U 00€CIeUnBaAETCS
B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TeMaTHdecKue KOMILIEKTHI
nabopaTopHOoro  oOOpyJIOBaHUS  JOJDKHBI ~ OBITh  MOCTPOEHBI HAa  KOMILJIEKCHOM
UCIIOJIb30BAaHUM  AHAJOTOBBIX M IUGPOBBIX MNPUOOPOB, a TakkKe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTopHil.

O6opynoBaHue yueOHOTO KaOWHETa!

- IOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YyUaIOIUXCS;

- pabouee MEeCTO MPEno/1aBaTes;

- KOMIUICKT Y4eOHO-HATJISTHBIX TTOCOOUH;

- KOMIUIEKT 3JI€KTPOHHBIX BUACOMATEPUATIOB;

- 3aJIaHUs AJIs IPOBEPOUYHBIX padoT;

- Ipo(heCCHOHATILHO OPUEHTUPOBAHHBIC 3a/1aHNUS;

- Matepuaibl AuddepeHITnPOBAHHOTO 3a4eTa.

Texnuueckue cpeacTBa 00y4eHHUS:

- IEPCOHANIBHBIN KOMITBIOTEP C JINLIEH3MOHHBIM MTPOrPaMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

- 3ampl  (OMOIMOTEKA, YHWTAIBHBIA 3 C BBIXOAOM B  HH(POPMAIIMOHHO-
TEJIEKOMMYHUKALIMOHHYIO ceTh HTEpHET).

[lepeyeHb 1EMOHCTPALIMOHHOTO U JJA0OPATOPHOIO 0OOPYIOBAHMUSL:
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1. Hudposas nadopaTopus no Gpu3nKe I NpernoaaBaTes;

2. Hudposas nadopaTopus no Gusnke 1 00y4aromerocs;

3. Becrhl TeXHUUYECKHE C pa3HOBECAMU;

4, Kommnekt a1t 1a60paTopHOTro NpaKTUKyMa MO ONTHUKE;

S. KommuiexT ajist 1abopaTopHOTO MpaKTUKyMa MO MEXaHHUKE;

6. KoMmmnekr st 1abopaTopHOro MpakTUKyMa IO MOJIEKYJSIpHOW (Qu3uKe u
TEPMOJMHAMUKE;

7. Kommuiekr ns  maGopaTOpHOrO  MpakTUKymMa TIO  AJIEKTpUYecTBY  (C
reHEpPaToOpOM);

8. KomrmutekT asst u3ydeHusi BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU (COTHEYHOM,
BETPOBOW SHEPTUH, OMO-, MEXaHUYECKOW U TEPMODIICKTPUICCKON YHEPTETHKH );

Q. AmrniepmeTp 1a00paTOPHBII;

10. BoubT™meTp 1a00paTOPHBIIL;

11. Konopumerp ¢ HaOOPOM KaJOPUMETPUUECKUX TEI;

12.  Tepmometp 1abOpaTOPHBIA;

13. KoMIuiekT aisi u3y4eHHs OCHOB MEXaHWKH, MHEBMATHUKU M BO300HOBIISIEMBIX
HUCTOYHUKOB SHEPIHH;

14. bapomeTp-aHepous;

15. biok nuTaHus peryJupyemMbiii;

16. BebO-xamepa Ha MOJBMKHOM IITATHBE;

17. Bupaeoxamepa 1jist pabOTHI C ONTHYESCKUMH MPUOOpaMu;

18. T'enepaTtop 3BYKOBOIi;

19. T'wurpometp (mcuxpomerp);

20. I'py3 HaGOpHBIIL;

21. JluHamOMeETp JE€MOHCTPAIMOHHBIIH;

22.  KommiekT nocyabl 1eMOHCTPAIIMOHHON ¢ MPUHAIC)KHOCTAMU;

23. MaHoMeTp KUIKOCTHOU JTEMOHCTPAIIMOHHBIN;

24.  Metp 1eMOHCTPAIIMOHHBIH;

25.  MuUKpOCKON TeMOHCTPAI[MOHHBIN;

26. Hacoc BakyymubIii KoMoBCKOTO;
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217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SBJICHUSM;
46.
47.
48.
49.
50.
ol.
52,
53.
54,
95.

CTOJIMK MTOABEMHBIM;

[ITaThB NEMOHCTPAIIMOHHBIN (PU3UUECKUIA;

DIIEKTPOIUINTKA;

HaGop neMoHCTpallOHHBIN 110 MEXaHUUYECKUM SIBJIICHUSIM;
HaGop nemMoHCTpallMOHHBIN 110 AUHAMUKE BpPalIaTEIbHOTO JBUKCHHUS;
HaGop nemMoHCTpalOHHBIN 110 MEXaHUYECKUM KOJIeOaHUsIM;
HaGop nemMoHCTpaliMOHHBIN BOJHOBBIX SIBJICHUI;

Benepko Apxumena;

MasTtHuk Makcsea;

Ha6op Ten paBHOro o0bnema;

HaGop ten paBHOM Macch;

[Tpubop m1st AeMoHCTpaIuu aTMOC(HEPHOTO TABICHUS;
[Tpr3Ma, HAKJIOHSIIOIIASICA C OTBECOM;

Peruar neMoHCTpalMOHHBIN;

Cocynbl coobiaromuecs;

CrakaH OTJIMBHOM AE€MOHCTPAIlMOHHBI;

Tpy6ka HrroTOHa;

[Tap ITackans;

HaGop neMoHCTpallMOHHBIH TIO MOJEKYJISIpHOM (U3UKEe |  TEIJIOBBIM

Ha6op neMoHCTpalMOHHBIN 110 Ta30BBIM 3aKOHAM;
Hab6op xamumisipos;

TpyOka i1 1eMOHCTpalMKi KOHBEKITUH B KHIKOCTH;
[unuHapsl CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ konbLIOM;

BBICOKOBOIBTHBIN UCTOYHHK;

I'eneparop Ban-ne-I'paada;

JlozumeTp;

KamepToHbl Ha p€30HAHCHBIX SIIHUKAX;

Kommiekt npubOpoB U MNPUHAMIEIKHOCTEH [JIs JEMOHCTpPALlUU CBOWMCTB

24



QJICKTPOMArHUTHBIX BOJIH;

56. Kommiekr mnpubGopoB Uil U3y4YeHHs NPUHUUIOB  paguonpuema
paauonepenaun;

57.  KOMIUIEKT NpOBOJIOB;

58.  Marnut nyrooOpa3Hblii;

59.  MarHuT nojaocoBoi AeMOHCTPALUOHHBIN;

60. Mamwuna 35ekTpodopHas;

61. MasaTHUK 3JE€KTPOCTATUUECKHUIA;

62. Habop mo u3y4eHut0 MarHUTHOTO TOJISI 3eMJIH;

63. HaOop AeMOHCTpalMOHHBIN IO MATHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;

64. HaGop neMOHCTpanMOHHBIN MO MOJIYNPOBOHUKAM;

65. HabGop nemMoHCTpanMOHHBIH 110 MOCTOSTHHOMY TOKY;

66. HabGop neMOHCTpaIMOHHBIN MO AJIEKTPUIECKOMY TOKY B BAKyyME;

67. Habop neMOHCTpanMOHHBIN M0 IEKTPOAMHAMUKE;

68. Habop mis AeMOHCTpaii MarHUTHBIX MOJIEH;

69. HaGop mis qeMOHCTpAIuy MIEKTPUISCKUX MOJIEH;

70.  TpancdopmaTop y4eOHBII;

71. Ilamouka CTEKISHHAS;

72. Ilanouka >O00HUTOBAS,

73. Tlpubop Jlenna;

74.  CTpenku MarHWTHbBIC HA IITATUBAX;

75.  CynTaH 3JIeKTPOCTaTUYECKUI;

76.  llltaTUBBI U30AUPYIOIINE;

77. DIeKTpoMarHuT pa30OpHBIN;

78. Habop neMOHCTpaIMmoHHbIN 10 T€OMETPUUECKON ONTHKE;

79. HabGop nemMoHCTpaInimoHHbIN 1O BOJHOBOM OINTHKE;

80. CnexTpockom IBYXTPYOHBIIA;

81. HalGop cnekTpaiabHBIX TPYOOK C ICTOYHUKOM MUTAHUS;

82.  VYcranorka s uzydenus porodddexra;

83. HabGop neMoHcTpallMOHHBIN 110 TocTostHHOM [lmanka;
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84. KoMIUIEKT HarJISIHBIX TOCOOUH ISl TOCTOSSHHOTO MCIOJIBL30BaHM;
85.  Kommekt noptperoB ais odpopmiieHUs: KaOUHETa;
86. KommieKT 1eMOHCTpallMOHHBIX YY€OHBIX TaOIHII.

3.2 UndopmanuonHoe odecnevyenne 00yueHust

Jlns peanuzaiuu OporpamMMbl JTUCHUIUIMHBL OMOJIMOTEYHBIN (PoHI 00pa3oBaTeIbLHOMU
OpraHu3alii HMEET TeYaTHble YYEOHWKH, JOMYIICHHBbIE K HCIOJIB30BAHUIO TIPU
peanuzaiu 00pa3oBaTENIbHBIX MPOrpaMM CpeaHero MnpodecCHOHAIBHOTO 00pa3oBaHUS,
peanu3yeMbIx Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs.

[Ipu peanuzamnuu nporpaMmbl JUCIUTIIMHBI BO3MOKHO UCIIOJIb30BAHUE AJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYpCOB, JOMYIICHHBIX K HCIOJb30BAaHUIO TNpU  pealid3aluu
o0pa3oBaTeIbHBIX TPOrPAMM CPEHEro 0011ero 00pa3oBaHusl.

4. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHUS 0011e00pPa30BaTeIbHON JTMCUMILINHBI
KonTpoab u onieHKa pe3yiabTaTOB OCBOEHUS 00111€00pa3oBaTeIbHON

JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 MUCIUIUIMHAPHBIC PE3ybTaThl, HAIIPaBJICHHBIC HA

dbopMupoBaHue oOITUX U MPOPECCUOHATBHBIX KOMIIETSHIINH 10 pa3jenaM U TeMam

COACpKaHuA y‘IG6HOFO Matcpualia.

Kox u HamMeHOBaHUE Pazgen/Tema Tun oneHoYHbIX
GopMupyeMbIX KOMIIETEH NI MeponpHATHi
OK 01. Bsibupars cnocoOsl | Paznen 2. Temsr 2.1., 2.2., 2.3.
peLIeHus 3a71a4 | Paspen 3. Temur 3.1., 3.2., 3.3. .
pO(ecCHOHATBHOM Pasnen 4. Temsr 4.1., 4.2., 4.3, YCTHBIH OTIPOC,
JICATENILHOCTH  HPUMEHHUTENBHO | Pasnarn 5 Tempr 5.1., 5.2., 5.3. (ppoHTaNBHBIIT OIPOC;
K pa3jIM4YHbIM KOHTEKCTaM HaOIIOIEHHE

Pasnen 6. Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7.3.
Pa3gen 8. Tema 8.1

OK 02. Hcnons3oBate | Paszgen 2. Temsr 2.1., 2.2., 2.3.

3a BBITIOJIHEHHEM
1a00paTOPHBIX padoT;
npakTudeckue padoTh]

COBPEMEHHBIC CPEJCTBA IOHCKA, | Pasnen 3. Tems 3.1., 3.2., 3.3. (peurenue

aHamsa W MHTCPHPCTALUU | Pasnen 4, Temsr 4.1., 4.2., 4.3. KadCeCTBCHHRIX
uHpopmauiy, | Paspmen 5. Temsr 5.1., 5.2, 5.3. 1 pacueTHbIX 3aa4);
UHOOPMALMOHHBIE  TEXHOJIOTUH TECTUPOBAHUE;

Pa3zgen 6. Tema 6.1.

JUTSt BBITNOJIHEHUS 3a1a4 CIIeHHE Kelc-3a1ay;
. Paznen 7. Temnr 7.1, 7.2, 7.3. P ’
npodeccruoHaIbHON P g T 21 HaONIOZIEHHE U OIIEHKA|
aszzaen 8. Tema 8. .
ACATCIBHOCTH A MOATOTOBKHA  OEJIOBOM
OK 03. IImanuposats | Pasznen 1. Tema 1.1. HTPBI;
b
U peaau3oBbIBaTh COOCTBEHHOE | Pa3nmen 3. 1,32, 3.3 .
P 3Ae Temn1 3.1, 3.2, 3.3 BBINOJIHEHUE 3aJJaHHM]
npoQeccHoHaIbHOE U | Pasgen 4. Temn1 4.1., 4.2., 4.3. DOMEKVTOUHOR
JIUYHOCTHOE PasBHUTHE, | Pagnen 8. Tema 8.1 p T
IPEAPUHUMATENBCKYIO arrecraniu
JEATETHHOCTD
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B mpodeccuoHanbHON  cdepe,

MCIIOJIb30BATh 3HAHUS 1o

IIpaBOBOM " ¢duHaHCOBOM

IPaMOTHOCTH

B pa3IMYHbIX  JKU3HCHHBIX

CHUTYaIHSIX

OK 04. OddextuBHO | Pazmen 2. Tems1 2.1., 2.2., 2.3.

B3aMMOJICHCTBOBATE W PabOTATh | Paznen 3. Temsr 3.1., 3.2., 3.3.

B KOJUICKTHBC X KOMaH/IC Pasnen 4. Temn1 4.1., 4.2., 4.3
Pasnmen 5. Temn1 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1.

Pazmen 7. Temsr 7.1, 7.2, 7,3
OK 05. OcymectBasate ycTHyiO | Pasgen 1.
U THCbMEHHYI) KOMMYHUKAUMIO | Pasnen 2. Temsr 2.1., 2.2., 2.3.
Ha  TOCYAapCTBCHHOM  sI3BIKC | Pasnen 3. Temnr 3.1., 3.2., 3.3.
Poccuiickott  Denepanuu | pagnen 4. Temsi 4.1., 4.2., 4.3
yaeToM O0COOEHHOCTEH | pysyian 5 Tewmpi 5.1.,5.2.,5.3.
COLHAIBHOTO Paszen 6. Tema 6.1.
11 KYTIBTYPHOTO KOHTeKCTa Paszen 7. Temsi 7.1, 7.2, 7.3

Paznen 8. Tema 8.1
OK 07. ConeiictBoBath | Pasnen 2. Tems! 2.1., 2.2., 2.3.
COXpaHCHHUIO OKPYXarowen | Pasnen 3. Temsr 3.1., 3.2, 3.3.
Cpeanl, pecypcocoepexenuio, Pasnen 4. Tems1 4.1., 4.2., 4.3
HPUMCHATH S 00 Pa3zgen 5. Temsr 5.1.,5.2.,5.3.
M3MEHEHHH KIMMATA, NPUHUATIBL | pooon 7 Toyy 71,72
OEpEKITUBOTO TPOH3BOJICTEA, Pasnen 8. Tema 8.1
3¢ (exkTHBHO  NEeHCTBOBAaTh B
Ype3BBIYAHHBIX CHTYAIHSIX
IIK 1.4. Ucnonb3oBath 3HaHUS B | Pazmen 2. Temsr 2.3. o
obmactu IICUXOJIOTHH v | Paznen 3. Temsr 3.3 YCTHBIH OTIPOC;
NEJarorMKy, — CIEUMANbHBIX | | Paspen 4' TeMbl 4'3' (bponTaiLHIi onpoc;
MY3BIKAIBHO-TCOPETHUCCKUX Paszen 5' TeMbl 5'3' Habmionenue
HCLMIUIMH 8| pasnen 7' Terur 7'3' 3a BBITIOJTHEHHEM|
NPENOAaBATENLCKOM ’ o 1abopaTopHBIX PaboT;
JEATCIIBHOCTH. IMPAKTUYCCKUC pa6OTBI

(pemienue
KayeCTBEHHBIX

U pacyeTHBIX 3aj1a4);
TECTUPOBAHUE;
pellIeHne Kelc-3a1a4;
HaOJII0/IeHNE U OLICHKA|
MIOATOTOBKUA  JI€JI0BOU
UTDBI;

BBITIOJIHEHHE 3a/1aHUI
MIPOMEKYTOYHOU
aTTecTaluu
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