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1. lHosicHUTEJLHASA 3aAIIUCKA

[Iporpamma oOmieobpazoBatenbHoro ydeoHoro npeamera OVIL. 06 ®dusmka (6a30BbIi
YPOBEHb) TNpeJHA3HaueHa /s M3y4YeHHs (U3MKU B NIpo(ecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIusaX, pean3yIoluX 00pa30BaTEIbHYIO0 MPOrpaMMy CPEIHEro 00IIero oopa3zoBaHus B
mpejaesiax OCBOCHHS OCHOBHOHM mpodeccuoHalbHON oOpa3oBarenbHor mporpammser (OITOIT)
CIIO na 6aze OCHOBHOI'O OOIIEro 0Opa30BaHMs MPHU MOATOTOBKE KBATU(MUIIMPOBAHHBIX PabOUYNX
u cayxamux no npodeccun 23.01.06 MamuHUCT TOPOKHBIX U CTPOUTEIBHBIX MAIIIKH.

[Tporpamma no ®usuke (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEro 00Iero oopa3oBaHU
pazpaborana Ha ocHoBe DenepallbHOrO TOCYJapCTBEHHOIO O00pa30BaTENBLHOTO CTaHAApTa
cpenHero odmero obpasoBaHus (mpuka3 MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoii
@®eneparun ot 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepanbHoil 00pa3oBaTenbHOMN
mporpamMMoi cpenHero ooimiero odpazopanus (nmpuka3 Munnpocsemenus Poccun ot 23.11.2022
Ne 1014) u ®I'OC CIIO mo mpodeccun 23.01.06 MammHHUCT TOPOKHBIX U CTPOUTEIHHBIX
MaI¥H.

VYuebnsiii mnpeamer Puszuka BXOAUT B 0011€00pa30oBaTEIbHBIN IHMKJ, MOIIUKI
o0si3aTeNbHbIe y4eOHbIE IPEIMEThI U YUTACTCS Ha IEPBOM Kypce 00yUeHHUS.

N3yuenne Qu3uku Kak Hayku O HauOosiee OOMMX 3aKOHAaX MPUPOJbI BHOCHUT
CYILLIECTBEHHBIM BKJaJ B (OPMUPOBAHME HAYYHOI'O MHUPOBO33PEHHS OYIYyIIUX CIIELHATUCTOB.
Nmenno ¢usmueckue 3aKOHBI JIeXKAT B OCHOBE (YHKIIMOHMPOBAHUS TEXHUYECKUX YCTPOMCTB,
CPEJICTB CBSI3U U TIE€peayu dHEPTuu, pabOThl TPAHCIIOPTHBIX CPEJICTB U OBITOBBIX TEXHUYECKUX
npubopoB. be3 mnoHUMaHUS (PUINYECKUX 3aKOHOMEPHOCTEM HEBO3MOXKHO 3(p(dEeKTUBHOE
MCIIOJIb30BAHKE IPUMEHIEMOr0 Ha MPOU3BOACTBE 000PYI0BaHUS, PETYIMPOBAHUE U YIIPABIECHUE
MIPOM3BOJICTBEHHBIMHU TIPOLIeCCaMU, COOJIOJICHUE MpaBHII OXpaHbl Tpyaa. CHenuanucT AOJKEeH
BJIaJ€Th HE TOJBKO 3HAHUAMHM OOIIMX 3aKOHOMEPHOCTEH MPUPOAbl, HO M YMEHUSIMHU
MIPOrHO3UPOBATh XOJ (PU3MUECKUX MPOLECCOB, PACCUUTHIBATH MX MapaMeTpbl, MPOEKTUPOBATH
¢du3nyecKre U TeXHUYECKHE CUCTEMBbI, UCIIOJIb3Ys 3aKOHBI (DU3UKH.

[ToaroroBka KBaIM(PHUITUPOBAHHOTO CICIIHAIKMCTAa 00s13aTeILHO BKIIFOYaeT (hOpMUPOBAHUE
Yy HEr0 METOJ0JIOTUYECKUX YMEHUN U HABBIKOB, B TOM qucie
JKCIIepUMEHTANIbHBIX. [lpy BbIMONIHEHHH JAa0OpaTOpHBIX paboT Mo ¢u3nke oOydaromuecs
OCBaMBaIOT IUIAHWPOBAHUE HKCHEPUMEHTA, BHIOOP M HCHOJIB30BaHHE HEOOXOIMMOIO I €ro
MPOBEJIEHUsI O0OpYAOBAaHUS, METOJbl MPOBEICHUS H3MEPEHUH U O0O0padOTKH MOJYYEHHBIX
JAHHBIX, OLIEHKY TOYHOCTH MOJIYYEHHOI'O PE3yIbTaTa.

B mpouecce wu3yuenuss oOmieoOpazoBaTtenbHOro mnpeaMera @usmka  Oyayiue
CHELMATNCThl Y4aTcs HCMOJIb30BaTh MHOTOYMCIICHHBIE HCTOYHUKU HHGPOpPMAIMU: TaOIUIIbI
(bu3MUeCKUX BEJMYWH, TpaQUKd 3aBUCUMOCTEH, JuUarpaMMbl COCTOSIHMM, CXEeMaTU4YecKue
PUCYHKH, DJIEKTPUYECKUE U ONTUYECKUE CXEMbI. JTO TO3BOJIAET CPOPMHUPOBATH Y O0yUaIOIIUXCS
KylnbTypy paOoThl ¢ uH(pOpMaIMeil, NpeACTaBICHHON B pa3HbIX (OpMax, YHUTATEIbCKYIO
KOMITETEHTHOCTb.

Nzyyenne wucropun pa3BUTUA (U3MKA U TEXHUKH IOMOTaeT OOydarolUMCs MOHSTh
nporecc (GOpMHPOBAHHMS COBPEMEHHOW NMBMIM3AIMH. OTHMHU OCHOBHBIMH (hakTOpamu
o0ycnoBieHa HEOOXOTUMOCTh HM3y4YeHHUS (U3UKA B CHCTEME CpPEIHEro Mpo(dhecCHOHATBHOTO
oOpa3oBaHus, €€ poJib B CTAHOBJICHUU Oy IyIIHX
KBATU(PHUIIMPOBAHHBIX KaJIPOB POCCUMCKON SKOHOMUKHU.

OCHOBHBIMH LeJIAMH U3Y4YeHHUS (PU3UKH B 0011EM 00pa30BaHUH SABIISIOTCS:

e @dopMUpOBaHME HMHTEpPECAa M CTPEMIIEHHS OOydYaromMXcs K HAyYHOMY H3yYEHHUIO

IPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e Pa3BuTue mpeacTaBIeHWH O HAyYHOM METOJA€ TO3HaHUs W (QOopMUpOBaHUE

UCCJIEI0OBATEILCKOr0 OTHOIIEHUS K OKPY>KaIOIIHUM SIBJICHUSIM;

e @DopMUpOBaHME HAYyYHOI'O MHMPOBO33PEHUSI KaK pe3yJibTaTa U3yYEHUS OCHOB CTPOCHMS

MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;



o ®dopmupoBaHUE YMEHHU OOBSICHATH SBJICHUS C MCIOJb30BaHUEM (U3UYECKUX 3HAHUU U
Hay4HBIX JOKA3aTeNIbCTB;

e @dopMUpOBaHHE TPEICTABICHUN O PO (UHKHU IS PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUM.

HocTmwkenue  dTUX  Leled  o0ecreyuBaeTcsi  pEeHIeHWEM  CIEIYIOIUX  3aaa4
B IIpolLiecce U3y4YeHUs Kypca (PU3UKU Ha YPOBHE CPEHET0 00IIero oopa3oBaHus:

e [IpuoOperenne cucrembl 3HaHMM 00 OOMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHAX, BKJIIOYAsS MEXaHUKY, MOJICKYJSIPHYIO (PU3MKY, SICKTPOJAMHAMHUKY, KBAaHTOBYIO
(U3HKY U 3IEMEHTHI aCTPOPU3HKHY;

o dopmupoBaHue yMEHUM NPUMEHSATh TEOPETUUECKUE 3HAHUS I 00BsICHEHUS (PU3UUECKUX
SIBJICHUM B IPUPOJIC U JJIsl IPUHATHS IPAKTUUYECKUX PEIICHUN B TOBCETHEBHOM KU3HU;

e (OcBoeHHE CITOCOOOB PEIICHUS Pa3IMUHBIX 33/1ay C SIBHO 3aJaHHOM (PU3UYECKON MOJENBIO,
3a/1a4, MoIpa3yMeBaloIUX CAMOCTOSATENbHOE Co3aHue PU3NUECKON MOJIENH, aJJeKBATHOM
YCJIOBUSIM 3a/1a4H;

o [lonnmanue (HU3NYECKUX OCHOB W TPHUHLMIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPELY;

e OpniaseHUE METOJAMH CaMOCTOSITCIBHOTO TUTAHUPOBAHHUS W TIPOBEACHHUS (HU3UICCKUX
AKCTIEPUMEHTOB, aHaIW3a U MHTEPNpeTalui WH()OpMaIUU, ONpEeaeCHUs TOCTOBEPHOCTH
MOJY4YEHHOTO pe3yJIbTaTa;

e (CozpanHue yCIOBHM JJIsi pa3BUTHUS YMEHUM MPOEKTHO-UCCIICIOBATEIbCKOM, TBOPUYECKOM
JeSITeTbHOCTH.

Conepxxanne ydeOHOro mpenmera Pusnka HANPABICHO Ha JOCTHXKCHHE JUYHOCTHBIX,
MeTaInpeaIMETHBIX B MPEIMETHBIX Pe3yJIbTaTOB 00y4eHUs, periameHTupoBaHHbIXx ®I'OC COO.

B cootBerctBun ¢ ®I'OC COO OCHOBHBIMH IOAXOJaMHU B TIPEMOJIaBaHUU Y4eOHOTO
npeameTta Ou3nKa sSBISTFOTCS:

I. CuCTEeMHO-AEATEeNIbHOCTHBIM  MOAXOA - A3TO HWHTErpalus CUCTEMHOTO H
NEATeTLHOCTHOTO TIOAXOJOB, TJI€ IIeJIb, METOJAWKa OOYyYCHHUS ONPEACISIOTCS C TO3UIUN
CUCTEMHOT'O0 TOJXO0Ja, a JEATEIbHOCTHBIM TOAXOJI paccMaTpuUBaeTCd KaK MHCTPYMEHT
JIOCTHOKCHMS LICITH.

2. KoMIIETEeHTHOCTHBIN TOAXOJ - 3TO MPUOPUTETHAS OPHEHTAIUs OO0pa30BaHMs Ha €ro
pe3yJIbTaThl: dhopmupoBanue HEO0OXOIUMBIX obre KYJIbTYPHBIX u
npodecCuoHaIbHbIX KOMITCTCHIIUH, caMoompeieNieHue, COIIMATU3AIIHIO, pa3BuTHE
WHIMBHUIYaJbHOCTH U CAMOAKTyaJIU3aIIHIO.

B coderanun 3THX MOAXOJOB MPU MPENojaBaHUU (U3UKH MPUMEHSIOTCS CIICIYIOIIHE
(hopMBI OpraHu3aluy YIYEOHOU IeITeIbHOCTU 00yYarOIINXCsl:

e WHTETPUPOBAHHBIE YPOKH;

e pEIIEHUE HKCIIEPUMEHTAIBHBIX, KAYECTBCHHBIX, PACUETHBIX, YUCOHO TO3HABATEIIbHBIX,
y4eOHO-TIPAKTUYECKUX, TIPAKTHKO- U TPO(HECCHOHATHHO OPUEHTUPOBAHHBIX, IPYTHX 33]1a4;

e IIPUMEHEHUE KEUC TEXHOJIOTUM U KEUC MOJECITUPOBAHUS;

e MIPOBEACHUE KPYIJIBIX CTOJOB, AUCKYCCHUW, 3aHATHH C pa3Ob0OpoM CHUTYaIllMOHHBIX
3aJIaHUI;

e JIEMOHCTpAIUs IEUCTBYIOIIUX U BUPTYATbHBIX MOJICTICH;

e TMpaKTUUECKas MOATOTOBKA MPH BHITIOJIHEHUH Ja0OPATOPHBIX PaObO0T M HA MPAKTUUECKHUX
3aHSITUSIX.

[Ipuémsbl peanuzanuu JesATeIbHOCTHOTO MOX0/1a CBA3AHbI C 3JIEMEHTAMH, KOTOPbIE U3y4aloTCs B
Kypce ¢Gu3uku: (U3NYECKHE TEOPHH, SIBJICHHWS, BEJIUYMHBI, 3aKOHBI U (POPMYIBI, OMBITHI W
pUOOPHI.

[TIpodeccronanpHas HaMpPaBIEHHOCTh (U3MKU  TPEIIOJIAaracT IEJICHANPABICHHOE
MPUMEHEHNUE TIeJarOTUYECKUX CPEACTB, OOECIEeUMBAIOIIUX HE TOJBKO (OPMHPOBAHHUE Y
00ydJaromuxcsi 3HaHU, yMEHUN U HaBBIKOB IO JUCIMIUIMHE, HO U Pa3BUTHE MHTEpeca K JaHHOU
npodeccun WM CHENUaIbHOCTH, a TakkKe NPO(EeCCHOHAIBHBIX KAdeCTB JIMYHOCTH OyIyIIETO
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cnenuanucra. [lpuHnun mnpodeccHoHaNbHONW HANMPaBICHHOCTH pEaJN3yeTcss depe3 CBS3b
o0mieo0pa3oBaTeIbHON TMOJATOTOBKH €  MPOQECCHOHATBHOM, OCYIIECTBISIEMO Ha OCHOBE
MEXMPEIMETHOW HHTErpanu U (POPMUPOBAHUU MPAKTHUUYECKUX HABBIKOB. [IpW BBINOIHEHUU
1abopaToOpHBIX pabOT W PEIICHUH SKCIICPUMEHTAIBHBIX 33]1a4, OPUCHTHPOBAHHBIX Ha OYIYIYIO
npoecCHOHANBHYIO ~ JACSITENLHOCTh C  y4eTOM  CHelMU(UKH TIOJTOTOBKH B paMKax
o0pa3oBaTeNIbHOW  MpOTrpamMMbl MO  NMPOQPECCUU/AOHKHOCTH  CIy’Kallero, olydaromuecs
OpUOOpeTaloT TNPAKTUYECKHME HABBIKM, BeAyle K (opMHpoBaHUIO TpodeccuoHaTbHBIX
koMmrieTeHIui. Kpome Toro, moaroroBka kK OopMUPOBAHHUIO MPOPECCUOHATBHBIX KOMIETEHITUI
OCYILECTBIISIETCS. 4epe3 peIIeHHEe 3aJad C yd4eToM MpodeCCHOHATBHON HANpaBICHHOCTH,
IpelyCMaTPUBAIOIINX MOJEIHUPOBAHUE YCIOBHM, HEMOCPEJCTBEHHO CBS3aHHBIX C Oynaylein
npodeccHoHaNbHON IS TEIBPHOCTHIO. BBITIOIHEHNE WHIMBUAYATBHBIX MPOEKTOB MO (U3MKE Ha
TEMbI, HETMOCPEJICTBEHHO CBSI3aHHBIE C TMOJydaeMod Tmpodeccueir padouero/goMKHOCTHIO
CIIy’Kalllero, CIHOCOOCTBYET Ha CTaAuM o00I1eo0pa3oBaTeNbHOTO IHMKJIa Hauboliee MOJIHOMY
npodeccuoHaTbHOMY camMoonpeeeH!0 o0ydaromuxcs. [I[puMeHeHus eKTPOHHOTO 00y4YeHUs
W JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA IPU OCBOCHHUU MPOTPAMMBI  y4eOHOTO
mpeaMera AaéT BO3MOXHOCTH OOYYArOIIMMCS BBITOJIHCHHS MPOTPAMMBI HETIOCPEACTBEHHO IIO
MECTYy JKUTEJIbCTBA WMIM HMX BpeMEHHOro mnpeObiBanus. [Ipm 3TOM co3maroTcst yciaoBHS st
OoOy4eHHS ¢ Yy4eTOM OCOOCHHOCTEH TICUXO(PU3NYCCKOTO Pa3BUTHS, WHIUBHIYIbHBIX
BO3MOXKHOCTE M COCTOSIHUSI 3J0pPOBbS OOydYaromuxcsi, OOydYe€HHE IO HHAUBUIYAIHLHOMY
y4eOHOMY TUIaHy, TpH 3aKperuieHWd MaTepuaia, OCBOCHHMH HOBBIX TEM U BBINOJTHCHHUH
BHEAYJAUTOPHON CaMOCTOSATEIHHONU PabOTHI.
O0bem 0011€00pa30BaTEILHOIO Y4EOHOI'0 IpeAMeTa
U BU/JBI Y4eOHOIl padoThI:

Buj yueOHoi1 padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 113

BT. 4.:

1. OcHOBHOE cojiepKaHue 70
TeopeTuieckoe o0ydeHne 61
n1abopaTopHbIE 3aHSITUS 9
caMoCTOsTeNIbHas paboTa 12

2. IlpodeccronanbHO OPUESHTUPOBAHHOE COCPIKAHNE 25

BT. 4..

TeopeTudecKoe oOydeHne 25

MPAKTUYCCKUC 3aHATUA -

Koncynprarmm 3

IMpomexxyTouHas aTTecTanus Mo cemecTpam (2 cemecmp - 3K3aMeH) 3




2. [lnanupyembl pe3yJibTaThl 0CBOEHHS 0011e00pa30BaTe/IbHOI0 yueOHoro npeamera B coorsercreuu ¢ ®I'OC CIIO
u ®IrocC Coo

Koa u HauMeHOBaHMe

IInanupyemble pe3yJIbTAThl OCBOCHHUSI IpeAMeTa

¢dopmupyembIx

. JIMYHOCTHBbIE, METANIPeAMETHbIE IIpenmeTHbie
KOMIICTCHIIMU
OK 01 BsiGupare cnoco0s! | B yactu TpynoBoro BocnuraHus: IIP1 - chopMHpOBaHHOCTS NOHUMAHUS POIH (PU3UKHM B SIKOHOMUUECKOH, TEXHOJIOTUIECKOH, COIMAILHON 1
peleHus 3ama4 | - TOTOBHOCTH K TpyHdy, OCO3HaHHE LEHHOCTH MacTepCTBa, | 3THUYECKOH cepax NesTeNbHOCTH YeIOBEKa; PO U MecTa (PU3NKH B COBPEMEHHON HAyYHON KapTHHE MUPA;
podhecCHOHANBHOI Tpyaomooue; pONM acTPOHOMHM B TMPAKTHUECKOH MAEATENPHOCTH YENOBEKa M JalbHEHIIEM Hay4YHO-TEXHHIECKOM
JEATEIbHOCTH MPUMEHHUTEIBHO | - TOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHONOTHYECKOW MW | pa3BUTHM;
K Pa3IMYHBIM KOHTEKCTaM COIMAJIbHOM  HAIPaBJICHHOCTH,  CIIOCOOHOCTh  MHUIMHPOBaTh, | IIP 2 - BiageTh 3aKOHOMEPHOCTSMHM, 3aKOHAMH M TCOPHSIMH (3aKOH BcemupHoro tarorenus, 1, II u III

IUTaHUPOBATh U CAMOCTOSATENIFHO BBIMOIHATH TaKYIO AESTEIBHOCTB;
- HHTEPEC K pa3InvIHbIM cdhepaM npodeccCHOHaNEHON e TeIBHOCTH,
OBNajicHue  YHUBEPCAJIBHBIMH  yYCOHBIMH  TIO3HABATEIHLHBIMH
JEHCTBUSMU:

a) 0a30BbIe JJOTHUYECKHE IeiCTBUS:

- CaMOCTOSTETBHO (POPMYIHPOBATH U AKTyaJHM3HPOBAThH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIHMBATh CYIIECTBEHHBI MpPH3HAK WIM OCHOBAHUS JUIA
CpaBHEHHS, KITaCCU(UKAINU U 0000IECHNUS;

- ONIPEJICTISIT [ENHU JCATENILHOCTH, 38]]aBaTh ApaMETPhl U KPUTCPUH
UX JOCTHXXCHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccCMaTpPHBAEMbIX
SIBJICHUSIX;

- BHOCHTh KOPPCKTHBBI B JICATCIBHOCTh, OLICHHBATH COOTBETCTBHUE
Pe3yIbTaTOB IETSIM, OLIEHUBATh PUCKH MTOCIIEICTBUH NESATENbHOCTH;

- pa3BUBaTh KPEATUBHOEC MBIIUICHHE MPHU PEUICHUH >KU3HEHHBIX
pooaeM

0) Da3oBbIe HCCJIEA0BATEIbCKHE AeCTBHUS:

- BIIQJCTh HABBIKAMH YYCOHO-HUCCICIOBATEILCKOW UM TMPOSKTHOM
JIeITEILHOCTH, HABBIKAMHU Pa3pelIeHus pooeM;

- BBISABJISITH MPUYHUHHO-CJICACTBCHHBIC  CBSA3U M aKTyaJlH3HPOBaTh
3a7a4dy, BBIIBHTaTh THUIOTE3y €€ PEIICHUs, HAXOAUTh apryMEHTHI
JUISL TOKA3aTelbCTBa CBOWMX YTBEPIXKICHHM, 3aJaBaTh MapameTpbl U
KPUTEPHH PEIICHUS;

- aHaJM3UPOBATh MOJTYYCHHBIC B XOJC PEIICHHS 3a/1a4d PEe3yIIbTaThI,
KPUTHYECKH OLEHHBAaTh WX JIOCTOBEPHOCTh, IIPOTHO3HUPOBATH
U3MCHCHUEC B HOBBIX YCIIOBHAX]

- YMETb NEPECHOCUTH 3HAHHUA B IMO3HABATCIbHYIO W IMPAKTHYCCKYIO
0071aCTH KU3HEACATCIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX obslacTei;

- BBIIBUTATh HOBBIC WJIEH, MPEUIaraTb OPUTHHAIBHBIC MOAXOIBI 1
PEIIeHHs, H CIIOCOOHOCTh MX HCIIOJNB30BAHUS B MO3HABATEIBHOW U
COLIMAITLHO MTPaKTHKE

3akoHBl HBIOTOHA, 3aKOH COXPaHEHMS MEXaHUYECKOW SHEPIUH, 3aKOH COXPAaHEHHs HMITyJIbCa, MPUHIIUI
CYNEepHO3ULUN CHJI, IPUHLIMI PABHONPABHOCTU MHEPLMANBHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KUHETHYECKYI0 TEOPHI0 CTPOEHMs BEIIECTBA, TA30BbIC 3aKOHBI, NEPBbIH 3aKOH TEPMOJUHAMHKH; 3aKOH
COXPAHEHUs ANEKTPUIECKOT0 3apsna, 3akoH Kynona, 3akon OMa Uil ydacTka nenu, 3akon OMa Juist TIoJTHOM
JIeKTpUdecKoi 1eny, 3akoH Jlxoyns - JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH COXPAaHCHHUS
SHEPTHH, 3aKOH MPSIMOIMHEHHOTO PacIpOCTPAHEHUS CBETa, 3aKOH OTPAXKEHMS CBETA, 3aKOH IPEIOMIICHHS
CBETa; 3aKOH COXPAHEHUS! SHEPrHH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHUS SIIEKTPUYECKOTO
3apsna, 3aKOH COXPaHEHMS MacCOBOTO WYHCJIA, IOCTyIaTel bopa, 3akoH paguoOaKkTHBHOTO paclaja);
YBEpPEHHOE HCIONIB30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpHU aHaIM3€e (U3NYECKUX SIBICHUH 1 IPOIECCOB;
IIP 3 - chopMupoBaTh yMeHNUS pa3auyaTh YCIOBHUS IIPUMEHUMOCTH MoJeieil pU3NIecKnuX Tel U MPOLecCoB
(sIBNIEHMI): WHEpIMAJIbHAs CHCTEMa OTCYeTa, MaTepHalbHasi TOYKa, DPAaBHOYCKOPEHHOE [BIIKEHHE,
cBo0OOHOE majJieHHe, abCoNMOTHO ympyras aedopmaiys, abCONIOTHO ympyroe M aGCOIIOTHO HEyNpyroe
CTOJIKHOBEHHs, MOJeNel ras3a, *HAKOCTH M TBEPAOro (KpUCTAJUTMYECKOTO) Tena, HJAEalnbHOTO rasa,
TOYEYHBIH 3apsijl, OAHOPOIHOE 3NEKTPUYECKOE TII0JIE, OJHOPOJAHOE MArHUTHOE TMOJe, TapMOHUUYECKUE
KoNeOaH!s, MaTeMaTHIeCKHMH MAasTHHK, HWICATbHBIH TNPYKUHHBIH MAasTHHK, TapMOHHYECKHE BOJHBI,
HeANbHBIN KOoNeOaTeNbHbI KOHTYp, TOHKAs JIMH3a; MOJAENeH aroMa, aTOMHOTO Siipa U KBaHTOBOHW MOZIETH
CBETa;

IIP 4 - BragmeTs OCHOBONOJATAIOMNMHK (DHU3MUECKUMHU MOHSATHSMH U BEIHYMHAMHE, XapaKTePH3YIONIMHI
¢usnyeckre mporecchl  (CBA3aHHBIMM € MEXaHHYECKMM  JBIDKCHHMEM, B3aMMOJCIHCTBHEM  Tell,
MEeXaHUYECKUMHU KOJEeOaHUSIMM U BOJHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BEIECTBA, TEIUIOBBIMU
MPOLIECCAMHU; IEKTPUYECKHMM M MArHUTHBIM IIOJISMH, 3JEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJICOAHMSAMH W BOJIHAMM; ONTHYECKMMH SBJICHUSIMH; KBAaHTOBBIMHU SIBJICHHMSMH, CTPOGHHEM aTroMa H
aTOMHOTO $7Ipa, PAaAMOAKTHBHOCTBIO); BIAIEHHE OCHOBOIOJATAIOIINMHU ACTPOHOMHUYECKUMH ITOHSTHSIMH,
MO3BOJIIIONIMMH  XapaKTePHU30BaTh IIPOIECCH], MPOUCXOASAINNE Ha 3Be3/axX, B 3BE3JHBIX CHCTEMax, B
MEKTaJIaKTHIeCKOH cpeie; IBIKeHNEe HeOeCHBIX Tell, HBOJIIONHNIO 3Be3]] 1 Beenennoi;

IP 7- chopmupoBats yMeHHsI OOBIACHATH OCOOCHHOCTH MPOTEKAaHHs (PU3UIECKUX SBICHHH: MEXaHNIECKOe
JIBIDKEHME, TEMJIOBOE JBI)KEHHE YacTUI] BEIIECTBA, TEMJIOBOE paBHOBECHE, OpPOYHOBCKOE [BIIKEHHE,
}ll/l(b(bySI/Iﬂ, UCIIapCHUE, KHUIICHUE HW KOHACHCAlM:A, IUUIaBJICHUC W KpUCTAJUIU3alus, HaIpPaBJICHHOCTb
TEIUIONepeiayt, 3JEKTPU3aLUN TeJl, SKBUIOTCHLHAIbHOCTU IIOBEPXHOCTH 3apsHKEHHOTO ITPOBOJHUKA,
3JI€KTPOMAarHUTHON MHIYKLUH, CAMOMHIYKIMH, 3aBUCHMOCTH CONPOTHUBIICHHUS MOITYyIPOBOIHUKOB "p-" 1 "n-
TUMOB" OT TEMIEpaTyphl, pe30HaHca, WHTEP(EPeHIMM BOJH, AU(PPAKIUH, AUCIIEPCHU, MOIHOTO
BHYTpPEHHETO oTpakeHus, Gporodddexr, Gpuznueckne MpUHIUIEI CIIEKTPATFHOTO aHAIM3a U PaboTHI Ja3epa,
"anpda-" u "Gera-" pacmagpl saep, raMMa-u3IydYeHHE sSaep




IIP 9 - chopMupoBaTh YMEHHS peEIIaTh pacyeTHBIC 3aJa4yd C SIBHO 3aJaHHOW (DHU3UUECKOW MOICIBIO,
UCTIONB3Ysl (hU3MUECKUe 3aKOHBI U MPHHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33aud BBIOUPATh (PU3HNUECKYIO
MOJIENb, BBIACNATH (PU3HUECKUEe BEIMYMHBI M (OPMYNbl, HEOOXOJMMBIE AT €€ PEIICHUS, MPOBOAUTH
pacyeTsl ¥ OLICHUBATh PEATLHOCTD MOJYYEHHOTO 3HaYeHHs (DM3MUECKOIl BEIMUHMHBI, PELIaTh Ka4eCTBEHHBIC
3aJa4d, BBICTpaMBas JIOTMYECKH HENPOTHBOPEUMBYIO LEMOYKY PacCykICHUH C OIOpOH Ha HM3ydYeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHUS;

IIP11 - oBnameHWe pa3IMYHBIMH cCrioco0amMu paboTel ¢ HMHpOpManuel (u3Mueckoro coiepikaHus C
HCIIOb30BaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMCHUH KPUTHYECKOTO aHAIH3a
U OIIEHKH JIOCTOBEPHOCTH MOIydaeMOi HH(POPMALIUH;

IIP13 - chopMupoBaHHOCTH MOTUBALIUH K OyAyIIeil poecCHOHATBHOM AeSITENbHOCTH MO CIEHUATBHOCTAM
(DM3HKO-TEXHUYECKOTO MPOGHIIS.

OK 02 Hcnonb3oBare | B o0macTy IeHHOCTH HayYHOTO TTO3HAHMS: IIP 1 - chopmupoBaTth MOHMMAHHS POIH (DU3MKH B IKOHOMHUYECKOH, TEXHOJOTHUECKOW, COLMAIbHON H
COBPEMEHHEBIE cpencrtea | -  COPMHPOBAHHOCTH ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO | STHYECKOI chepax IesTeTbHOCTH YelI0BeKa; PO U MecTa (PU3MKH B COBPEMEHHON HAy4YHON KapTHHE MUPA;
IIOUCKa, aHaIM3a U | COBPEMEHHOMY YpPOBHIO pa3BHTHsS HayKl M OOLISCTBEHHOW | pOJM acTPOHOMHHM B IPAaKTHYECKOH JESATENPHOCTH 4YeNOBeKa W JalbHEHIIeM Hay4HO- TEXHHYECKOM
UHTEepIpeTanuy WHGOPMALUY, | MPaKTHKHA, OCHOBAaHHOTO Ha JHAJIOre KYJBTYp, CIIOCOOCTBYIOLIETO | pa3BHTHH;
u nH(OPMAIMOHHBIE | OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE; IIP 3 - ymeTs yIHUTHIBATh TPAHULBI IPUMEHEHUS H3yUSHHBIX (DU3HMUECKHX MOJeNeil: MaTepuaabHas TOUKa,
TEXHOJIOTHH ISl BBIIIOJNHEHHS | - COBEPIICHCTBOBAHHE S3BIKOBOM M YHTATEIbCKON KyNbTYPhl KaK | MHEpPIMAIbHAs CHCTEMa OTCYETa, MICANBHBIA Ta3; MOJEIH CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEI,
3amaq npodeccHoHaNnbHOM | cpencTBa  B3aMMOJCHUCTBUSL  MEXAY-  YMETh OTIEPHPOBATh | TOYCUHBII AMEKTPUIECKUH 3apsil, AAepHas MOAENb aTOMa, HyKJIOHHAsI MOJETb aTOMHOTO SApa TIPH PEIICHUH
JeATeIbHOCTH MOHATUSIMU:  TOXKAECTBO, TOXKAECTBEHHOE JIOABMH M IO3HAHUA | (QU3HIECKHX 3azad;
MUpa; IIP 7 - chopmupoBaTh yMeHHs HCCIEIOBaTh M aHAIW3UPOBATh Pa3HOOOpa3Hble (U3MUECKUE SBICHUS W
- OCO3HaHME IICHHOCTH HAy4YHOM JeSTeNbHOCTH, TOTOBHOCTb | CBOWCTBA 00BEKTOB, IIPOBOJUTH CaMOCTOSITEIbHBIC HCCIIeI0BaHMs B peanbHbIX u
OCYILIECTBIATh IPOEKTHYIO W HCCIEIOBATENbCKYI0 JESTeNbHOCTh | J1a0OpaTOPHBIX YCIOBHUSX, YATATh W aHAJIM3UPOBATh XAPaKTEPUCTUKH NPHUOOPOB M YCTPOWCTB, OOBSCHATDH
WHJMBUIYaJbHO H B IPYIIIIE. MIPUHIIMIIBI HX paboThI;
OBnajeHne  yHUBEPCATbHBIMH  ydeOHbIMKH  mo3HaBarenbHbIME | IIP O - chopmupoBaTh yMmeHHs pemrate pacdeTHBIE 3aJadd C SBHO 3aJaHHOM M HESBHO 3aJaHHOW
JIEUCTBUSIMU: (u3IIecKoif MOJENBIO: HAa OCHOBAHMM aHAlM3a YCIOBHS BBHIOMpaTh (DU3HMUECKHEe MOMENH, OTBEYAIOIHe
B) paboTta ¢ nHpOpMaImei: TpeOOBaHUAM 3a7a4d, TPUMEHATH HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NIECKUX TEOPUil
- BJIQJIETh HABBIKAMU IOTy4YeHUS WH(OPMAIMH W3 HCTOYHHKOB | IPH HCIIONB30BAHUM MATEMAaTHUECKMX METOAOB pEIIeHUs 3ajad, NPOBOAUTH pacdeTsl Ha OCHOBAHUH
pa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYILECTBIATH IIOUCK, AHAIU3, | UMEIOIIMXCA MAaHHBIX, AHAIN3UPOBATh pPE3yJbTaThl U KOPPEKTHPOBATh METOJbl PEIIEHHUS C Y4EeTOM
CHCTEMaTH3aLHUIO U HHTEPIIPETAIMIO0 HHPOPMALIUK PA3INYHBIX BUIOB | MONYyYEHHBIX PEe3yJIbTAaTOB; pellaTh KaueCTBEHHbIE 3aiauu, TpeOyroline NMPUMEHEHHs 3HAaHWH U3 pasHbIX
u popm npencraBiaeHus; pa3lenoB IIKOJBHOTO Kypca (HM3MKH, a Takke WHTErpalMy 3HaHMH M3 JPYrUX IPeIMETOB
- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4yeToM Ha3HAuYCHHs | €CTECTBEHHOHAYYHOI'O IIMKJA: BBICTPAMBATh JIOTHUYECKYIO IEMOYKY pacCyXICHHH C OMOpOil Ha M3yuYeHHbIE
nH(popMaImy ¥ 1eIeBot ayIUTOPHH, BEIOMPast ONTUMANBHYIO (opMy | 3aKOHHI, 3aKOHOMEPHOCTH " ¢usmueckue SIBIICHUS,
MIPEICTaBICHNS U BU3YallU3alllH; P 11 - oBmameTp pa3nUYHBIMU criocobamu paboTel ¢ WHpopMamueil (GpU3MIECKOro colIepKaHUs C
- OICHWBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh WH(OPMAIUH, €€ | MCHOIH30BaHHEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTHUECKOTO aHAIM3a
COOTBETCTBHE MPABOBBIM M MOPAIILHO-3THIECKUM HOpPMaM; U OIIEHKH IOCTOBEPHOCTH IIOJIydaeMOH MH(POPMAaLUH.
- HCIIOJIb30BaTh CPe/ICTBa MHDOPMAIIMOHHBIX 1 KoMMyHUKaMoHHBIX | IIP13 - chopmupoBaHHOCTS MOTHBaLUK K Oyaylel MPohecCHOHANBHOM ASSITENPHOCTH MO CIICHUATBHOCTIM
TEXHOJOTMH B pELICHMH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX U | (PU3MKO-TEXHHYECKOTO MPOdHIIs.
OpraHM3allMOHHBIX 33/1a4 ¢ COOI0ICHHEeM TpeOOBaHMUil IPrOHOMHUKH,
TEXHUKU 0€30IaCHOCTH, TMTHEHBI, PecypcocOepeskeHns, MPAaBOBbIX U
STHYECKHX HOPM, HOPM HH(OPMAIIMOHHO 6€301acHOCTH;
- BIaAeTh HABBIKAMH pAaCIIO3HABaHWS M 3aMUTH MH(OpMAIWH,
nH(OpMAaIMOHHOI 6€301TaCHOCTH JIMYHOCTH
OK 03 [IImanmpoBate u | B oGmactu myXOBHO-HPAaBCTBEHHOTO BOCIHTAHUS: P 1 - chopmupoBaTh MOHWMaHHUS PONU (HU3UKH B IKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COLUAIBHON H

peann30BbIBaTh  COOCTBEHHOE

- chOpMHPOBAHHOCTh HPABCTBCHHOT'O  CO3HAHHsI, ITHYECCKOTO

JTHYECKOH chepax AesaTeIbHOCTH YeJI0BeKa; PO U MecTa (PU3MKH B COBPEMEHHOW HAyYHOU KapTHHE MHpa,;
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npodecCHOHATBHOS u

MOBEICHUS;

pojii aCTpOHOMHHU B HpaKTH‘IeCKOﬁ NEeSITEILHOCTH 4YeJoBeKa M JalbHEHIeM HAy4YHO- TEXHUYECCKOM

JIMYHOCTHOE pa3BUTHE, | - CIIOCOOHOCTH OIIEHMBATh CHUTYAl[MI0 M IPUHUMATh OCO3HAHHBIE | Pa3BUTHM;
MPEANPUHUMATETBCKY IO pellleHus, OPUEHTUPYSACh Ha MOpalbHO-HpaBCTBEHHblE HOpMBI M | IIP 8 - BnajgeTh OCHOBHBIMH METOJAMH HAy4YHOTO MO3HAHHUS, MCIOJB3YEeMBIMH B (HM3UKE: NPOBOJHUTH
JIEATETIbHOCTD B | IICHHOCTH, OpsIMBIE U KOCBCHHBIC M3MEpeHUs (DM3HYECKUX BEIMYMH, BHIOMpas ONTHMAaJbHBIA CIIOCO0 M3MEpEeHHs W
npodeccnoHaIbHON cdepe, | - 0OCO3HAHHE IUYHOTO BKJIAJA B IOCTPOCHUE YCTOHUMBOTO OyIyILIEro; | MCHoNb3ys U3BECTHBIE METObI OLIEHKU TOTPELTHOCTEHN HU3MEPEHUH, TIPOBOJUTH
HCIIOIb30BATh 3HAHUS 1O | - OTBETCTBEHHOE OTHONIEHME K CBOMM POJMTENAM U (MIIM) IPYTHM | KCCICIOBAHUE 3aBUCHMOCTEH (PU3HYECKHX BEJIHMYMH C HCIOJIB30BAHHEM IMPAMBIX M3MEPEHH, OOBACHATH
q)HHaHCOBOfI rpaMOTHOCTH B | YJICHaM CCMbH, CO3JaHHI0O CCMbH Ha OCHOBC OCO3HAHHOI'O IPHUHATHA | MOJTYYCHHBIC PE3YJIbTAThl, MCIIOJIb3YS (1)I/I3I/IHeCKI/Ie TCOPUH, 3AKOHBI M MOHATHUSA, W MACJIaTh BBIBOIbI,
pasiIndHbIX JKU3HEHHBIX | IIEHHOCTEH CEMEHHOM JKM3HM B COOTBETCTBMM C TPaJMUMAMH | COONMIONATh TpaBiia Oe30MacCHOrO0 TpyAa IPH TPOBEACHHH HCCIECAOBAHUN B paMKax y4eOHOTO
CUTyaIus HaponoB Poccuu; SKCIIEpPHMEHTa U YIeOHO-HCCIeI0BaTENbCKON NSSTEIFHOCTH ¢ MCIONB30BaHUEM ITH(DPOBBIX H3MEPHTEIBHBIX

OBnajieHHue YHHUBEPCATBHBIMH PETryISTUBHBIMU JEHCTBUAMU: YCTPOWCTB | JIabOpaTOpHOTO 000PYIOBAaHMS; CHOPMHPOBAHHOCTD IPECTABICHUH O METOJax ITOIyYeHHUS

a) caMOOpraHu3anus: Hay4HBIX aCTPOHOMUYECKUX 3HAHUM,

- CaMOCTOSITENIBHO OCYILICCTBIATh MO3HABATEIbHYIO JACATENBHOCTD, | IIP11 - oBnajeHHe pasnuYHBIMU crocobamu paboTel ¢ uH(popMarmed (U3HIECKOro COACpXKaHUS C

BBISABIIATH ITIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE | MCIOJIB30BAHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH, PA3BUTUE YMEHHH KPUTUYECKOTO aHAIM3A

3a/1a4d B 00Pa30BaTeNIbHOM NesATeTLHOCTH M KM3HEHHBIX CUTYALMAX; | M OLEHKH JOCTOBEPHOCTH MOJNyYaeMOoi MH(OpMAINH;

- CaMOCTOSATENBHO COCTABIAThH TIaH pelleHHs mpobnaeMbl ¢ ydeToM | ITP 12 - oBnajeHHe OPraHU3alMOHHBIMH U TI03HABATEIIBHBIMU YMEHUAMH CaMOCTOSTEIBHOTO PUOOPETeHHUs

UMCIOIINXCA pecypcos, COOCTBEHHBIX BO3MOXHOCTEH U | HOBBIX 3HAaHHMH B IPOLECCE BBHINOJIHEHUS NMPOCKTHBIX M y4YeOHO-MCCIIENOBATENBCKUX paboT, yMEHUSIMHU

MIPEATIOYTCHU; paboTaTh B TpyIEe C BHIIOJHEHHEM pa3INYHBIX COLMAJIBHBIX pOJeH, IUIaHHPOBaTh pabOTy TPYIIIHL,

- JaBaThb OLICHKY HOBBIM CUTYyalusAM; CIoco0CTBOBATh paluoHaJIbHO PACHpEnCsIATh ACATEIPHOCTh B HECTAHIAPTHBIX CHUTYyaIUsIX, aJ€KBaTHO OILICHUBAThL BKJIAJ

(OPMHUPOBAaHUIO ¥ TPOSBICHUIO INMUPOKOH SPYIHUIMHM B Pa3HBIX | KaIOro u3 Y4YaCTHUKOB TPYIIIEI B penienue paccMaTpuBaeMoi pOOJIEeMBI;

00MacTAX 3HaHHWH, IOCTOSHHO IOBBILATL CBOH 00OpasoBaTeNbHBIA U | P13 - chopMHUPOBAHHOCTH MOTHBALIMH K OyyIeil mpodecCHOHAIBHON ASATEIPHOCTU [0 CHELHATBHOCTIM

KyJIbTYPHBIH YPOBEHb; (hU3UKO-TEXHUIECKOTO MPOHIIA.

0) CAaMOKOHTPOJIB:

- MCIIOJIB30BAaTh MPHEMbI peIIeKCHH VISl OLIEHKH CUTYaIllH, BBIOOpa

BEPHOTI'0 PEILECHNUS;

- YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATL PELIECHUS 110

WX CHIKEHHMIO,

B) SMOIMOHAJIbHBIN HMHTEJJIEKT, MpeaIoara i

c¢(hOpMHPOBAHHOCTH:

- BHYTPEHHEH MOTHBAllUM, BKIIOYAIOIIEH  CTpeMICHHE K

JIOCTHIKEHUIO LIETH U YCIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE

JlelicTBOBATh, UCXO/Sl U3 CBOUX BO3MOXKHOCTEH;

- OMIIAaTUH, BKIOYAIOUIEH CHOCOOHOCTH IMOHUMAaTh AMOLMOHAIBEHOE

COCTOSIHUE  JIPYTMX, YYHUTBIBATH €r0 TPHU  OCYILIECTBICHUH

KOMMYHHKAIUH, CTIOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHMIO;

- COIMANBHBIX HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTH BBICTPAaMBAaThH

OTHOIICHHUS C APYTHMH JIOJbMH, 3a00THTECS, NPOSIBISITH HHTEPEC U

paspenatb KOHQIUKTEI
OK 04 DbdekTHBHO | - TOTOBHOCTH K  caMOpa3BUTHIO, camocrostenabHocTH W | IIP 8 - oBmajgeTs opraHM3allOHHBIMHM U TO3HABATEIbHBIMH YMEHUSMHU CaMOCTOSATEIBHOIO MPHOOPETEeHHs

B3aMMO/ICHICTBOBATh U paboOTaTh
B KOJIJICKTMBE M KOMaHJIe

CaMOOTIPEICIICHHUIO;

- OBJAJCHHE HABBIKAMH Y4YeOHO-HCCIIEIOBATENbCKOM, MPOSKTHON H
COIMATILHOM IEATENLHOCTH;

OBazicHHe YHUBEPCATLHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSMHU:

0) coBMeCTHasl IeITeIbHOCTb:

- TOHMMATh ¥ UCIONB30BaTh IMPEUMYIIECTBA KOMAHIHON U
WH/IMBUYQJIbHOH paboThI;

HOBBIX 3HaHMU B TpOIIECCE BBIMOJHEHHSI TMPOSKTHBIX M y4eOHO-HMCCICNOBATEIbCKUX PAOOT, YMEHHSIMHU
paboTaTth B TpyIe C BHINOJHEHHEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH, IUIAHHPOBaTh PabOTy TPYIIILL,
palOHANBHO pacHpesesiTh JeATeIbHOCTh B HECTAHAAPTHBIX CUTYallHsiX, aJeKBaTHO OICHUBATH BKIA
Ka)KIOTO U3 yJYaCTHUKOB I'PYTIIHI B PEIICHHE PacCMAaTPUBAEMOH TIPOOIEMBI.

IIP 7 - chopMHUpOBaHHOCTH YMEHHIT HCCIENOBATh M AaHATM3HPOBATH pa3HOOOpa3Hble (GM3HIECKHE SBICHHUS U
CBOIicTBa OOBEKTOB, IMIPOBOIUTH CAMOCTOSITEIBHEIE HCCIEIOBAHUS B PEATBHBIX U JTa00OPATOPHBIX YCIOBHSAX,
YUTaTh U AHAIM3UPOBAThH XapaKTEPUCTUKH IPUOOPOB U YCTPOUCTB, OOBSCHITH NPUHLIUIIBI UX PAOOTHI;




- NPUHUMATH eI COBMECTHOM NESTENbHOCTH, OPraHU30BBIBATH H
KOOPAWHHUPOBATh ACHCTBUS IO €€ NOCTIKCHUIO: COCTaBIIAThH IUIAH
JNEUCTBUM, paclpeneisiTh poJd C YYEeTOM MHEHUH YYacCTHHKOB
00cyX1aTh pe3yJIbTaThl COBMECTHON paboThI;

- KOOPJWHHPOBaTh W BBINOJHATH pabOTy B YCIOBHUSX pEabHOTO,
BUPTYaJIBHOTO M KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBISITh IIO3UTUBHOE CTPATErMUeckoe IIOBEICHHE B
PA3IMYHBIX CHTYalUsIX, MPOSBIATH TBOPYECTBO M BOOOpPa)KEHHE,
OBITH MHULIUATUBHBIM.

OBazicHUuE YHUBEPCAIBHBIMY PETYIATUBHBIMU ACHCTBUSAMHU:

T') IPUHATHE Ce0s U IPYTHX JIIOCH:

- NPUHUMAaThb MOTHBBI W apryMEHTHI APYTHX JIOJCH TpH aHAIH3e
PE3yNBTAaTOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE MIPABO M MPABO JPYTHX JIIOACH Ha OMINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHMMAaTh MHp C IO3HILHH JPYTOro
4yeJIoBeKa

P11 - oBnameHWe pa3IUYHBIMH crioco0amu paboThl ¢ uHpoOpMaIKeld (GHU3MUECKOro COIACpNKAHUA C
HCIIOJIb30BaHMEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, pa3BUTHE YMEHHI KPUTUUSCKOTO aHATIH3a;
IIP 12 - oBmageth yMeHWsIMH paboTaTh B TPYMIE C BBIIOJHEHHEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUITAaHUPOBaTh PaboTy TIPYINBI, PalMOHATIBHO PACIPEACISITh IEATEILHOCTh B HECTAHAAPTHBIX CHTYAIMsX,
aJICKBaTHO OIICHUBATh BKJIQJT KaXJI0TO u3 YYaCTHUKOB TPYIIIBI B peleHne
paccMaTpuBaeMoi POOIIEMET;

OK 06 TIposiBisATh
TPaKAaHCKO-TIATPHOTHIECKY IO
MO3HIHIO,  JEMOHCTPHUPOBATH
OCO3HAaHHOE MOBEJCHHE Ha
OCHOBE TPaIUIIHOHHBIX
00IIeYeTTOBEYECKIX [IEHHOCTEH,
B TOM 4HCIE C YYETOM
TrapMOHU3AIUU
MEKHAMOHABHBIX u
MEXPEJIUTHO3HBIX OTHOIICHHH,
MPUMEHSITH CTaHIapThI
AHTHKOPPYIIIHOHHOTO
MOBEICHUS

- OCO3HaHHE
HIEHTUYHOCTH;
- ILIeJICHANPaBICHHOE Pa3BUTHE BHYTPCHHEH MO3HMIMHU JUMYHOCTH Ha
OCHOBE JIyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH HaponoB Poccuiickoit
Denepanny, KICTOPUYECKUX M HAMOHAIBHO-KYJIBTYPHBIX TPaIULIHA,
(dbopMHpOBaHHE  CHCTEMBl  3HAYUMBIX  [EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILMOHHOTO MHPOBO33PEHUS MTPABOCO3HAHUS,
9KOJIOTHYECKOM KyJIBTYPhl CIOCOOHOCTH CTaBHTh IIEJM U CTPOUTH
JKU3HEHHBIE TIJIaHbL,

B gacTu rpakJaHCKOTO BOCITUTAHHS:

- OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX NpaB U 00s3aHHOCTE,
YBa)kK€HHE 3aKOHA U TIPABOIIOPSIIKA;

- TPHHATHE TPAAMIMOHHBIX HANMOHAIBHBIX, OOIICUCITOBEUCCKUX
TYMaHUCTHUYECKUX U JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTh MPOTHUBOCTOSTH UICOJNIOTHUHA  DKCTPEMHU3MA,
HAIlMOHAIN3Ma, KCeHO()OOWH, IUCKPUMHUHALUK IO COIMATbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM MIPH3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO IEATENIFHOCTh B HWHTEpecax
TPpaXJAaHCKOTO OOMIeCTBAa, YyYacTBOBATH B CaMOYIIPAaBICHHH B
o0meo0Opa3oBaTelbHOH ~ OpraHW3alld H  JETCKO-FOHOIIECKHX
OpraHu3aIusIx;

- yYMEHHE B3aMMOJCWCTBOBATh C COIHUAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIMSIMHU M HA3HAYCHUCM;

- TOTOBHOCTb K TyMaHUTapHOW M BOJIOHTEPCKOW [IESTENbHOCTH;
MATPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAaHHOCTh POCCHUICKON TpakJaHCKOW HWIECHTUYHOCTH,
MATPUOTH3MA, YBaKCHHUS K CBOEMYy  Hapony, YyBCTBa
OTBETCTBEHHOCTH mepen PonuHOMN, ropaoctu 3a cBOM Kpail, CBOIO
PosiuHy, CBOM SI3BIK M KYJIBTYDY, MPOILIOE u HaCTOsIIee

00y4YalONUMKCS ~ POCCUHCKOM  TpakIaHCKOU

IIP 1 - chopMupoBaTh MOHUMAHHUS POH (PU3UKH B IKOHOMHUYCCKOH, TEXHOJIOTHYECKOH, COLMAIBHON M
3TUYECKOH chepax AeATENbHOCTH YeI0BEKa; POIX U MecTa (PU3UKH B COBPEMEHHOH Hay4HOH KapTHHE MUpA;
pONMM acTPOHOMHM B MPAKTUYECKOH JEATENbHOCTH 4YelIOBeKa M JalbHEHIIEM HaydHO- TEXHHIECKOM
pa3BUTHY;

IIP 8 - chopmMupoBaTh MPEACTABICHUS O METOAaX MONyYEeHHs HayYHBIX aCTPOHOMHYECKHX 3HAHUI; BIaaeTh
YMEHHSMH CaMOCTOSTENFHO (OPMYJIMpPOBaTh LENb HCCIeNOBaHUs (TIPOEKTa), BBIABUraTh TMIOTE3bl Ha
OCHOBE 3HaHHMS OCHOBONOJIATAIONIMX (U3MYECKMX 3aKOHOMEPHOCTEH W 3aKOHOB, IPOBEPATH HX
IKCIIEPUMEHTAIBHBIMH CPEJICTBAMU; TUIAHUPOBATh M MPOBOINUTH (PM3MYECKHE HKCIICPHMEHTHI, OIMCHIBATh U
AQHANIN3UPOBATh TONyIEHHYIO NPU BBITOJHEHWH 3KCHEPHMEHTAa MH(OPMAIHIO, ONPEeTiaTh JOCTOBEPHOCTD
MOTyYeHHOTO Pe3yiIbTara.

P 10 - chopmupoBate yMEHUS TPUMEHSTH IONyYEHHBIC 3HAHUS ISl OOBSICHEHUS YCIOBUH MPOTEKAHUS
(U3MYECKUX SBICHHH B NPUPOJAEC W JUISl TPHHATHS NPAKTUUECKUX PEHICHWH B ITOBCEAHEBHON JKM3HH
JUIsl oOecTieyeH st 0e30MacHOCTH MPH 00paIeHHH ¢ OBITOBBIMU NIPHOOPAMHU M TEXHHYECKHIMH YCTPOHCTBAMH,
COXPaHEeHUsI 3I0POBbSI H COOJIOJICHHST HOPM 9KOJOTHUECKOTO ITOBEACHHS B OKPYIKaIOLIei cpejie; TOHNMaHue
HEOOXOIVMOCTH  TNPHUMEHEHWs]  JOCTIKEHMH  (U3MKM M TEXHOJOTMH  JUIi  palHOHAIBHOTO
MPUPOIOTIONH30BAHUS;

P13 chopMupOBaHHOCTH MOTHBAIMHU K OyAyIIeil mpodecCHOHaIbHON AEATENHHOCTH M0 CIEIUATLHOCTIM
(hUBUKO-TEXHIMYECKOTO MTPOQHIIS.
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MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

- LEHHOCTHOE OTHONICHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACICAMIO TAMSITHUKAM, TPAJAULIUSAM
HaponoB Poccun, noctmxenusm Poccuu B Hayke, HCKyCcCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIC;

- uneitHas yOeKJICHHOCTh, TOTOBHOCTh K CIYXKCHHIO U 3aIllUTE
OteuecTBa, OTBETCTBEHHOCTH 32 €TI0 CYABOY;
OCBOCHHBIC ~ OOYYaIOIIUMUCS  MEXKIIPECIMETHBIC
YHUBEPCAIbHbIC y4eOHbIC JEeHCTBHS
Mo3HaBaTeIbHbIC, KOMMYHHKATUBHEIC);

- CIIOCOOHOCTh UX UCIIOJIB30BAHUS B MMO3HABATEIBHONW M COLMATBHOM
MPaKTUKE, TOTOBHOCTb K CAMOCTOSTEIbHOMY IUIAHHPOBAHUIO H
OCYIICCTBICHUIO YYCOHOW JNEATECIBHOCTH, OpTraHH3alluk y4eOHOTO
COTpYIHUYECTBA c reaaroru4eCKuMu paboTHUKaMHU u
CBEpCTHUKAaMH, K YYaCTHIO B TMOCTPOCHUHM WHAWBUAYaTbHOMN
00pa3oBaTeNbHON TPaeKTOPHH;

- OBJIQJICHUE HABBIKAMH Y4YEeOHO-HCCIIEAOBATEILCKOM, MPOCKTHON M
COIMATBPHON eI TENHHOCTH

MOHATHS |
(perysTUBHEIC,

OK 07 ConelicTBOBaTH
COXPaHEHUIO OKpYyXaroIen
cpellbl,  pecypcocOepereHuro,
HNPUMEHATH 3HaHUS 00
WU3MEHEHUH KJIMMara,
HPUHIHITBI OepexIIMBOrO
TIPOU3BOJICTBA, 3 PEeKTUBHO

JIeiCTBOBaTh B YPE3BBIYAMHBIX
CHUTYaIHsIX

- HE MPUHUMATD JEHCTBUS, TPUHOCAIINE BPEI OKPY KAIOIICH cpere;

- yMETh TPOTHO3MPOBATh HEONArONPHUATHBIE JKOJOTHYECKHUE
MIOCJIC/ICTBUSI IPEIIPHHIMAEMBIX ACHCTBHH, IPEIOTBPAIIATh UX;

- PaCLIMPUTH ONBIT JEATCIBHOCTU 3KOJIOTHUECKO HAaIlpaBIEHHOCTH;
- paspabatThiBaTh IUIAaH pEIICHUS TNPOOIEMBI C y4YeTOM aHalM3a
HMMEIOLIIXCS] MaTepUAIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

- OCYIIECTBIITh LENCHANPABICHHBI TIOMCK MEpeHOca CPENCTB H
Croco00B ICHCTBHUS B TPOPECCHOHATBHYIO CPEY;

- YMEThb TEPEHOCUTH 3HAHUs B TO3HABATENHHYIO U IMPAKTHIECKYIO
001acTH )KU3HEACATELHOCTH;

- IpeJylaraTh HOBbIE MPOEKTHI, OLICHUBATh UJIEU C NTO3ULUU HOBU3HBI,
OPUTHMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTY;

- JlaBaTh OIIEHKY HOBBIM CHUTYyaIlUsM, BHOCHTb KOPPEKTHBEHI B
JIeSITeIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM

IIP 7 - chopMupoBaTh YMEHHUSI aHATM3UPOBATh M OICHUBATH MOCIECACTBUS OBITOBOM M NMPOU3BOJCTBEHHOM
NESTENBHOCTH YeJIOBEKa, CBS3aHHOM C (U3MYECKUMH TpOLEccaMH, C TO3UIHH  SKOJIOTHYECKOM
0€301aCHOCTH; TIPEACTABICHHI O pallMOHAIEHOM PUPOIONIOIB30BAHNH, a TAKKE PAa3yMHOM HCIIOJIb30BAaHUH
JOCTHKEHUH HayKH u TEXHOJIOTUiH i JlaJIbHENIIero pasBUTUA YeJI0BEYECKOIr0
ob1ecTsa.

ITP 10 - chopmupoBaTh yMEHUs MIPUMEHSTDH MOJTyYSHHbIC 3HAHMS ISl OOBSICHEHUs YCJIOBHH MPOTEKAaHMS
(U3MYECKUX SBICHHH B NPUPOJAEC W JUISL TPHHATHS NPAKTUUECKUX PEHICHWH B ITOBCEAHEBHON KM3HH
Ut oOecTieueHnst 6e30IIaCHOCTH TIPH OOpAIeHNH ¢ OBITOBBIME MPUOOPaMH U TEXHUIECKIMH yCTPOUCTBAMH,
COXPaHEHUSI 30POBbSI M COOMIOICHIST HOPM SKOJOTHYECKOTO ITOBEACHHS B OKPY KaIoMIeH cpeie; MOHIMaHue
HEOOXOJUMOCTH  TNPUMEHEHUS]  JOCTIKEHHH  (QU3UKM W TEXHOJOTHMH Ui  panHOHAIBHOTO
IIPUPOAOIIOIIL30BAHUS;

IIK 2.1. OcymiecTBisTh
yIIpaBJIeHHEe MAITHHOMN, B TOM
YHCIIe U PU BO3HUKHOBEHUH
HEITATHBIX CUTYAIIUi.

Jluunocmuvie  pe3ynbmamul: - TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITENFHOCTH U CAaMOOIPEIETIECHHIO;
Memanpeomemnvie pe3yrbmamel: - OCBOSHHBIE OOYJaIOIIIMUCS

MEXITpEeIMETHBIC TOHATHS W YHHUBEPCAIbHBIC yYeOHBIC IEHCTBUS
(perynsaTUBHBIE, I03HABATEIbHbBIE, KOMMYHUKATHBHbIE);

T'pasicoancrkozo eocnumanus: - cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMSI, STHYECKOTO MOBEICHUS;

-MoTpeOHOCTE B (PM3HYECKOM
CIIOPTHBHO-03I0POBHTENBHOM

BOCNUMAHUSL.
3aHATHUAX

Duzuueckoeo
COBEPIICHCTBOBAHHH,

P 1 - chopmupoBaTh MOHUMAHUSA POIH (H3UKH B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMATbHOW U
3TUYECKOH chepax AesTeTbHOCTH YeJI0BEeKa; pOIX U MecTa (PM3UKH B COBPEMEHHOH Hay4HOH KapTHHE MUpA;
pONMM aCTPOHOMHM B TPAKTUYECKOH [EATENPHOCTH 4YeJIOBeKa W JalbHEHIIEeM HaydHO- TEXHHIECKOM

pa3BUTHY;
IIP 4 - BrageTh OCHOBOMONATAIOUIMMH (GHU3UUECKUMH TMOHATHUSAMHU U BEJIMYMHAMH, XapaKTEPU3YIOIINMHU
¢usnyeckue mporecchl  (CBA3aHHBIMM € MEXaHHYECKMM  JBIDKCHHEM, B3aMMOACICTBHEM  Tel,

MEXaHU4YECKUMH KOJICOaHMSIMU U BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BELIECTBa, TEIJIOBBIMHU
NpoLEecCaMu; 3JEKTPUYECKMM W MAarHUTHBIM IOJSMH, 3JIEKTPUYECKHMM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJEOaHMAMH U BOJHAMH; ONTHYECKHMH SBICHUSIMH; KBAHTOBBHIMH SIBICHHSMH, CTPOGHHEM aTroMa H
aTOMHOTO $7Ipa, PaAMOAKTHBHOCTBIO); BIAZE€HHE OCHOBOIOJATAIOIINMHU ACTPOHOMHUYECKUMH ITOHSTHSIMH,
MO3BOJLIIOIMMH  XapaKTEPU30BaTh IPOLIECCH, INPOUCXOJAIINE Ha 3B€3[aX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJIaKTHIeCKOH cpeie; IBIKeHNEe HeOeCHBIX Tell, HBOJIIONNIO 3Be3] 1 BeenenHnoii;

ITP 7 - chopMUPOBAaHHOCTH YMEHHI HCCIIEIOBATh M aHATU3UPOBATh pa3HOOOpa3Hble YU3MUESCKUE SBICHUS 1
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JACATCIIBHOCTBIO,

Dkonozuneckozo eochumanus. -cHOPMUPOBAHHOCTH SKOIOTHIECKOI
KyIbTyphl, TIOHUMaHHE BIUSHHUSA  COIHANBHO-3KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM W COLUAIBHOW Cpensl,
OCO3HaHHME ITI00ANBHOTO XapaKTepa SKOJIOTHYECKUX IPooIIeM;
-aKTUBHOE HEHpPUATHE JEUCTBUH, INPUHOCIIUX Bpel OKpYKarolei
cpeze; yMEHHE IPOTHO3HUPOBATh HEOIArONpPHSATHEIE SKOJIOTMYECKHe
MOCIEACTBYUS IPEANPHUHUMAECMBIX JEHCTBUM, IPEJOTBPAILATh UX;

CBOWCTBa 00BEKTOB, MPOBOIUTH CAMOCTOSATEIbHBIEC HCCIEAOBAHUS B PEANBHBIX U Ja0OPaTOPHBIX YCIOBHUSX,
YUTaTh U AaHATU3UPOBATH XapaKTEPHUCTUKH IPUOOPOB U YCTPOUCTB, OOBACHATH IPHHIUIIBI UX PAOOTHI;

IIP 8 - oBmageTs OPraHU3ALUOHHBIME MU MO3HABATEIBHBIMU YMEHUSIMH CaMOCTOSTEIHLHOTO MPHOOPETeHUS
HOBBIX 3HAaHMH B TpoOLECCE BBHITOJHEHHUS MPOEKTHBIX M Y4eOHO-HMCCIIEIOBATEIBLCKUX PA0OT, YMEHUSIMHU
paboTaTh B TpyIEe C BHITOJHEHHEM pa3IMYHBIX COLNHMATIBHBIX pOJeH, INIAHHPOBaTh PabOTy TIPYIIIHL,
palMOHANBHO pacHpelelsiTh JEeATebHOCTh B HECTAaHIAPTHBIX CUTYallMsiX, aJeKBAaTHO OLCHUBATH BKJIAN
Ka)KIOTO U3 yYaCTHUKOB I'PYTIIHI B PEIICHHE PacCMaTPUBAEMOH IIPOOIEMBI.

IIP 10 - chopmupoBaTh YMEHUS NPUMEHSTDH MOJTyYeHHBIE 3HAHMS U1 OOBSICHEHUS YCIIOBHH HMPOTEKAHMS
(u3nYecKuX SABICHUI B NPUPOAE U U1 NPUHATHA NPAKTUYECKUX PEIICHUH B TOBCEJHEBHOW >KU3HU
JUTs oOecrieueHus1 0e30MacHOCTH MPH O0paleHuH ¢ OBITOBBIMU IPUOOPaAMK U TEXHUYECKUMHU yCTPOHCTBAMH,
COXPaHEHUS 3710POBbs U COOMIOCHNS HOPM IKOJIOTHYECKOTO OBEICHHS B OKpPY KalOIIEeH cpelie; MOHUMAaHUe
HEOOXOOVMOCTH  NPHMEHEHUS  JOCTIDKCHHH  (QU3MKH W TEXHOJNOTHH Ui PallOHAJIBHOTO
HPUPOIOTIONH30BAHMS,

P11 - omnaaeHwe pa3mTUUHBIME criocobamu paboThl ¢ HHMOpMANUeH (HU3UIECCKOTO COJCPKAHHSA C
HCIIOb30BaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHaIH3a
1 OLIEHKH JIOCTOBEPHOCTH I0JIy4aeMOH HH(POPMALUH;

IIP 12 - oBnaneHre OpraHU3alliOHHBIMU U TO3HABATCILHBIMUA YMEHUAMHU CaMOCTOSATENIFHOTO IPHOOPETEHNUS
HOBBIX 3HAaHMWH B TpOLECCE BBIMOJHEHHUS TMPOEKTHBIX M Y4eOHO-HCCIEIOBATEILCKUX PAa0OT, YMEHUSIMH
pabotaTh B TpyHme C BBHIOJHEHHEM pPAa3IHYHBIX COLUAJBHBIX PpOJIeH, IUIAaHUPOBAaTh paboTy TPYIIIHI,
palMOHANBEHO PACHPEACNATh NESATEIbHOCTh B HECTAHAAPTHBIX CHTYalUsX, aJeKBaTHO OLIEHWBATh BKJIAJ
Ka)XZOT0 U3 yYaCTHUKOB I'PYIIHI B PEIICHHE pacCMaTpUBAeMOH IIPOOIEMBI;

IIP13 - chpopMupoBaHHOCTH MOTHBAIMY K Oy IyIIeil IpohecCHOHAIBHOM IesATeIbHOCTH 10 CIIEIHATBHOCTIM
(DU3MKO-TEXHUYECKOTO IPOHIISL.

IIK 2.3. IIpoBoauth
TIOJITOTOBKY K
TPaHCHOPTHPOBKE PA3TNIHBIMU
BH/IaMH TPAHCIIOPTA.

Jluunocmmuvie pe3yibmamaol. -r'OTOBHOCTb K
CaMOCTOATEIIBHOCTH U CAMOOTIPEACIICHUIO,

CaMOpa3BUTHIO,

Memanpeomemnvie pe3ynrbmamsl. -OCBOCHHBIE O0YyJaIOMIUMUCS
MEXIpeIMETHbIE TMOHATUS W yHHBEpCalbHbIE ydeOHbBIE eHCTBUS
(perynsaTuBHBIE, TO3HABATENbHBIC, KOMMYHHKATHBHEIE);

I'padsicoanckoeo eocnumanus: -cHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOTO MOBEJEHHS, TOTOBHOCTh K I'YMaHUTapHOW U
BOJIOHTEPCKOH NEATENLHOCTH; MAaTPUOTUUYECKOTO BOCITUTAHUS

Duzuueckoeo socnumanus. 'HOTpe6HOCTb B d)HSquCKOM
COBCPUICHCTBOBAaHNH, 3aHATHUAX CHOpTI/IBHO'OSHOPOBHTCHLHOﬁ
JCATCIIBHOCTBIO,

Dkonoeuneckozo 6ocnumanus: -chHOPMUPOBAHHOCTH IKOJIOTHIECKOH
KyJIbTypHl, IIOHAMaHHE BIHSHHS  COIHAIBHO-3KOHOMHYECKHX
MPOLECCOB HAa COCTOSHUE TMPUPOJHOW M COIMAIBHOW Cpepl,
0CO3HaHHME ITI00aNTBFHOTO XapaKTepa KOJIOTHYECKUX MPolIIeM;

-aKTUBHOE HENpPUATHE IESUCTBUH, NMPUHOCSLINX BpPEA OKpY’KaroleH
cpelie; YMEHHE MPOTHO3MPOBAaTh HEOIAaroNpUsITHbIE IKOJIOTMYECKUE

IIP 7 - chpopMHUpOBaHHOCTH YMEHHI HCCIIEI0BATh M aHATM3UPOBATH pa3HOOOpa3Hble GU3HUIECKHE SIBICHHUS U
CBOIiCTBa OOBEKTOB, MIPOBOIUTH CAMOCTOSITENFHBIE HCCIECIOBAHUS B PEATBHBIX U Ta0OPATOPHBIX YCIOBHSAX,
YUTaTh M aHAITM3UPOBATH XaPAKTEPUCTUKH NPHOOPOB U YCTPONUCTB, OOBSACHATD NPHHIIUIIBI HX PAOOTEHI;

IIP 8 - oBmazseTs OpraHM3anMOHHBEIMHU M ITO3HABATEIBHBIMH YMEHHSIMH CaMOCTOSTEIHHOTO MPUOOPETeHUS
HOBBIX 3HAHUH B TIPOIECCE BBITIONHEHHS MPOEKTHBIX M y4eOHO-HCCIENOBATENBCKMX DPAbOT, YMEHHSAMH
paboTaTth B TpyIe C BHITOJHEHHEM pa3IMYHBIX COLHUAIBHBIX pOJIeH, IUIAHHPOBaTh PabOTy TPYIIIHL,
paLMOHANEHO pacHpeeNsTh JEeITebHOCTh B HECTAaHIAPTHBIX CUTYallHsX, aJeKBaTHO OLCHUBAThH BKJIA
Ka)XZIOT0 U3 yYaCTHUKOB IPYIIBI B PEIICHHE PaCCMAaTPUBAEMOH IPOOIEMBI.

ITP 10 - chopmupoBaTh YMEHUs MPUMEHSTDH MOJTyYSHHbIC 3HAHMS ISl OOBSICHEHUs YCIOBHH MPOTEKAHHS
(U3MYECKUX SBICHHH B NPUPOJAEC W JUIS TPHHATHS NPAKTUUECKUX PEHICHWH B ITOBCEAHEBHON KM3HH
Ut oOecTieueHnst 6e30IIaCHOCTH TIPH OOpAIeHNH ¢ OBITOBBIME MPUOOPaMH U TEXHUIECKIMH yCTPOUCTBAMH,
COXPaHEHUSI 30POBbSI M COOMIOJICHIST HOPM SKOJOTHYECKOTO ITOBEACHHS B OKPY KaIoMIeH cpeie; MOHIMaHue
HEOOXOIVMOCTH  TIPUMEHEHUSI  JOCTIKEHHMH  (QU3UKM W TEXHOJOTHMH  JUIi  panHOHAIBHOTO
HPHUPOIOTIOIH30BAHMUS;

P11 - oBnageHHe Pa3IUYHBIMU CHOCOO0aMH paboOThl ¢ HHpOpPMAIHEH (H3HUYSCKOTO COACPKAHUSA C
UCII0JIb30BAHHUEM COBPEMCHHBIX I/IH(I)OpMaL[I/IOHHle TeXHOJ’[OFI/If/’I, pa3sBUTUC yMeHI/lﬁ KPUTUYECKOTO aHalIn3a
¥ OLICHKHU JIOCTOBEPHOCTH IOJIy4aeMOoi HH(POPMALIUH;

IIP 12 - oBnageHne OpraHU3AMOHHBIMY M O3HABATEIbHBIMHA YMEHUSIMH CaMOCTOSITEIEHOTO MPHOOpETeH S
HOBBIX 3HAHUH B IIPOIECCE BBIIIOJHEHHS IPOEKTHBIX M y4eOHO-HCCIENOBATENBCKUX DPAOOT, YMEHHSMH
paboTaTh B TpyIIE C BHITOJHEHHEM pa3INYHBIX CONMAIBHBIX pOJeH, IUIAHHPOBaTh pabOTy TPYIHIIHL,
palOHANBHO pacHpesesTh IEeATeNbHOCTh B HECTAHAAPTHBIX CHTYAIHSAX, aJeKBaTHO OICHUBATH BKIAJ
Ka)XKJI0T0 M3 yYaCTHHKOB I'PYIIIHI B PEIIEHHE PacCMaTpUBaeMOil IpoOIeMsl;
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MOCIIEACTBYSA NPEAIPHHUMAEMBIX ICHCTBHI, IIPEAOTBPAILATH UX
CaMOCO3HAHHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IIOHMMAaTh —CBOE
SMOLMOHAJIBHOE COCTOSHHME, BHJETb HANpPABICHUS  Pa3BUTHS
CcOOCTBEHHOI1 SMOIIMOHATIBHOM ceprl, OBITh YBEPEHHBIM B cede;
CaMOpETYINPOBAHKS,  BKJIIOYAIOUIEr0  CaMOKOHTPOJIb,  YMEHHE
NIPUHAMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIIOCOOHOCTH
aNanTHPOBATECSI K OMOLNMOHANBEHBIM HM3MEHEHHSIM M IPOSIBIATH
THOKOCTB, OBITH OTKPHITEIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHKCHHIO
LIeJU U yCIexXy, ONTHMHU3M, MHUIMATHBHOCTb, YMEHHUE JICHCTBOBATD,
HCXOJIsl U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh NMOHMMATh MOLMOHAIBHOE
COCTOSIHME  JAPYTHX, YYHWTBHIBATH €ro MHPH  OCYIIECTBICHHU
KOMMYHHKAIIHH, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKMBAHUIO

IIP13 - chopMupOBaHHOCTH MOTUBALIUH K OyAyIIeil MpoecCHOHATBHOM AeSITENbHOCTH M0 CIEHUATBHOCTAM
(hMBHKO-TEXHUYECKOTO MPOGHIIS.

IIK 2.4. BBIOIHATE JOPOKHO-
CTPOUTEITHHBIC paboTsI,
coOmomas TEXHUYECKHE
TpeOoBaHHsA U 0€30MacHOCTh
TIPOU3BOJCTBA

I'padicoanckoe socnumanue

- yYMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMU B

COOTBETCTBUH C UX QYHKIUSIMHU U Ha3HAYCHHUEM;

Dememuyeckoe 6ocnumanue

- TOTOBHOCTh K CaMOBBID@KCHHIO B DPa3HBIX BHIaX HCKYCCTBa,

CTpeMIICHHE MPOSIBIATH KaueCTBA TBOPYECKON JTUIHOCTH

Tpyoosoe socnumanue

- TOTOBHOCTh K AaKTHBHOW JEATCIHHOCTH TEXHOJIOTHUCCKON W

COLMANIbHOM ~ HANpaBJICHHOCTH,  CIOCOOHOCTh  MHHUIIMHUPOBATH,

IUTAHUPOBATh U CAMOCTOSTENILHO BBITIOJIHATH TAKYIO JACATCIBHOCTS;

Dkonoeuueckoe socnumatie

- HE IPUHUMATD JCHCTBUS, IPUHOCSIIIIE BPE]] OKPYIXKAIOIIEH cpee;

- yMeTh MPOTHO3UPOBATh HEOJIATOMPHUSATHBIE  IKOJIOTHYECKUE

MOCIIEICTBUSI IPESIPHHUMACMBIX JACHCTBHH, IPEIOTBPAIIATh UX.
OmyasicHue YHUBEPCATbHBIMA YYCOHBIMH  TMMO3HABATCIHHBIMU

IEUCTBUSIMU:

a) 0a30BbIe JJOTHUYECKHE IeiiCTBHS:

- ONPEICTISIT LENHU JCATeIbHOCTH, 33]1aBaTh ApaMETPhl U KPUTCPUH

UX JIOCTHXEHHS,;

- BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUsI B PACCMATPHBACMBIX

SIBTICHHSX;

- BHOCHTH KOPPEKTHBBI B JIESATEIHLHOCTH, OIEHHBATH COOTBETCTBUE

Pe3yIbTATOB IIEJISIM, OIICHUBATh PUCKH MOCIICACTBUMN IS TEIbHOCTH;

- pa3BuUBAaTb KPCATUBHOC MBIIJICHUEC IIPpHU PECUICHUU XU3HCHHBIX

npobiiem

0) 0a3oBbIe HCCIeA0BATEIbCKHE eiCTBHUS:

- QHATM3MPOBATH IMOJYYCHHBIE B XOJ€ PEIICHUs 3a[a4l Pe3yJIbTaThl,

KPUTHYECKH OIIEHHBATh HMX JOCTOBEPHOCTh, IPOTHO3HPOBATH

HU3MEHEHHE B HOBBIX YCIIOBHUSIX;

- yMEeTh MEPEeHOCUTh 3HAHWSI B MMO3HABATEIBHYIO U IPAKTHYCCKYIO

00J1aCTH )KU3HEACATCIBHOCTH;

IIP 1 - chopmupoBath MOHUMAHHS POJH (GU3MKH B IKOHOMHUYECKOH, TEXHOJOTMYECKOW, COLMAIbHON H
ITHYECKOH cepax AesTeNEHOCTH YeJIoBeKa; pOJr ¥ MecTa (PU3MKH B COBPEMEHHOMH Hay4YHOH KapTHHE MUPA;
pONMM acTPOHOMHM B MPAKTUYECKOH [EATENbHOCTH 4YelIOBeKa M JalbHEHIIEM HaydHO- TEXHHIECKOM
pa3BUTHY;

IIP 4 - BrajmeTs OCHOBOMOJATAIOIIUMHU (U3MICCKHUMHU MOHATHAMH M BEIHYMHAMH, XapaKTePHU3yOMUMH
¢usmueckne mporecchl  (CBA3aHHBIMH € MEXaHHYECKMM  JBIDKCHHEM, B3aMMOAEICTBHEM  Tel,
MEXaHUYECKUMU KOJIEOAHMWSIMM ¥ BOJHAMH; aTOMHO-MOJIEKYJSIPHBIM CTPOEGHHEM BEIECTBa, TEIUIOBBIMU
npoleccaMy; JJIEKTPHYECKIM M MAarHUTHBIM TIOJISIMH, OJIEKTPHYECKHM TOKOM, 3JIEKTPOMarHWTHBIMH
KOJICOAHMSAMH W BOJHAMH; ONTHYECKHMH SIBICHUSIMH; KBAHTOBBHIMHU SIBICHHMSMH, CTPOCHHEM aTroMa H
aTOMHOTO $71pa, PAaAMOAaKTHBHOCTBIO); BJIAJ€HHE OCHOBOIOJATAIOIIMMHU ACTPOHOMHUYECKUMH ITOHSITHSIMH,
MO3BOJIIIONIMMH  XapaKTePHU30BaTh IIPOIECCH], MPOUCXOASAIINE Ha 3Be3/aX, B 3BE3JHBIX CHCTEMax, B
MEXTaJIaKTHIEeCKOU cperie; IBIKEHIE HEOSCHBIX Tell, SBOJIIOINIO 3Be3]] U BeeneHHo;

P 7 - cpopMuUpOBaHHOCTh YMEHHUI HCCIIEIOBATh H aHATM3UPOBATh pa3HOOOpa3HbIE (PH3MUYECKUE SIBICHAS U
CBOIiCTBa OOBEKTOB, MIPOBOIUTH CAMOCTOSITENIFHBIE HCCIECIOBAHNUS B PEATBHBIX U JTa0OPaTOPHBIX YCIOBHSAX,
YHUTATh U aHAJIHM3UPOBATh XapaKTEPUCTUKH IPHOOPOB M YCTPOICTB, OOBSCHITH NIPUHIUIIBI UX pabOThI;

IIP 8 - oBnazeTs OpraHM3allMOHHBIMHU M NTO3HABATEIBHBIMH YMEHUSIMH CaMOCTOSTEIBHOTO MPUOOPETeHUs
HOBBIX 3HAHUH B IPOIIECCE BBIIIOJHEHHS MPOEKTHBIX M Yy4eOHO-HMCCIEIO0BAaTeNbCKUX PAdOT, YMEHHMSIMH
paboTaTh B TpyIe C BHITOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIeH, IUIAHMPOBaTh PabOTy TPYIIIHL,
palOHANBHO PacHpesesiTh JeATeIbHOCTh B HECTAHIAPTHBIX CUTYaIlHAX, aJeKBaTHO OICHUBATH BKIA
Ka)KIOTO U3 yJaCTHUKOB I'PYTIIHI B PEIIEHHE PacCMAaTPUBAEMOH IPOOIEMBI.

P 10 - chopmupoBaTh YMEHUS NPUMEHATH MONTyYSHHBIE 3HAHUS IS OOBSICHEHUS YCIOBHHA MPOTEKAHUS
(U3MYECKUX SBICHHUH B INPUPOJAEC M JUIS TPHHATHS NPAKTUUECKHX PEHICHWH B ITOBCEAHEBHON KH3HH
JUtst obecrieyeH st 6e30MacHOCTH MPH 00paIIeHHH ¢ OBITOBBIMU IPUOOPAMHU M TEXHHYECKUMH YCTPOHCTBAMH,
COXpaHEeHUsI 3I0POBbS M COOJIOICHHST HOPM KOJOTHUECKOTO IMTOBEACHHS B OKPYIKAIOLIEH cpejie; MOHNMaHue
HEO0OXOIMMOCTH NPUMEHEHUS TIOCTHOKEHUH (busnku u TEXHOJIOT Ui 1L palHrOHaIBLHOTO
IPUPOIOTIONH30BAHNS;

P11 - oBmageHWe pa3IMYHBIMH CrIOcO0aMu paboTHl ¢ HHpOpManuel (GU3NIECKOTO COAEpKaHHS C
HCIIOB30BAaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTUYECKOTO aHAIH3a
U OIIEHKH JIOCTOBEPHOCTH ITOJIydaeMOH HH(POPMAIUH;

IIP 12 - oBnageHne OpraHU3aIMOHHBIMU M IO3HABATENEHBIMI YMEHHSAMH CaMOCTOSITEIFHOTO MPHOOPETeHHS
HOBBIX 3HAaHHH B MpOoUECCC BBINOJHEHHUA TTPOCKTHBIX H y‘le6HO-I/ICCHeﬂOBaTeHbCKI/IX pa60T, YMCHUAMU
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- JaBaTh OIIGHKY HOBBIM CHUTYallUsM, OLIEHMBATh IPUOOPETEHHBIN
OTIBIT;
- YMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0sacTei;
OBnajeHne yHUBEpCaIbHBIMI KOMMYHUKAaTUBHBIMH A€HCTBHAMHU:
a) odenune
- BJIAJICTh Pa3JIMYHBIMU CIIOCOOaMH OOIIEHHs M B3aUMOACHCTBHS
0) COBMeCTHAs eSITeIbHOCTD:
- TOHMMAaTh ¥ UCHONB30BaTh IIPEUMYIIECTBA KOMAaHIHOH U
HMHIUBUIYaTbHOH paboThI;
- KOOPAMHMPOBATH U BBHINOJHATH PabOTy B YCIOBHSAX peabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
OBnajeHne YHUBEPCATbHBIMH PETyIATHBHBIME ACHCTBUAMHU:
a) caMOOpraHu3anusi:
- CaMOCTOSTENBHO COCTABITH IUIaH PEIICHUsS MPOOJIEMBI C Y4eTOM
HMEIOIIUXCSI ~ PECypcoB,  COOCTBEHHBIX ~ BO3MOXKHOCTEH U
NIPEANOYTCHUI;
- JaBaThb  ONEHKY HOBBIM  CHTyaIusM;  CIOCOOCTBOBATh
(OPMHUPOBAHUIO ¥ TPOSBICHUIO IMUPOKOW SPYAHIMHM B Pa3sHBIX
00J1aCcTAX 3HAHUH, MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KyJIbTypPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- MCIIOJIB30BAaTh MPHEMBI peIIeKCHH VISl OLIEHKH CHUTYaIllH, BBIOOpa
BEPHOTO PEIICHNS;
- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUs 110
UX CHIDKCHHUIO;
B) 3MOLMOHAIbHBIN HHTEJJIEKT, MpeaInoara i
c¢(hOpMHPOBAHHOCTH:
- COIMANBHBIX HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTH BBICTPAaMBATDH
OTHOIIEHHUS C APYTHMH JIOJbMH, 3a00THTHCS, TMPOSIBISTH HHTEPEC U
pasperiath KOHPIUKTHI

paboTaTh B Tpynne ¢ BBIIOJHCHHEM pa3JIMYHBIX COLMAIBHBIX pOJIEH, IUIAHMPOBaTh PabOTy TPYIIIb,
pAILMOHAIBHO PACHpENeNATh JEATENbHOCTh B HECTaHAApPTHBIX CHTYallMsAX, aJeKBAaTHO OLICHUBATh BKIAJ
Ka)KJIOTO M3 Y4aCTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBAEMOH PpOOIEeMBbI;

IIP13 - chopMupoBaHHOCTH MOTUBALIUH K OyAyIIeil MpoecCHOHANBHOM AeSITENbHOCTH MO CIEHUATBHOCTAM
(DUBUKO-TEXHIUYECKOTO MTPOQHIIS.
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3. Conep:xanue 001meo0pa3oBaTe/bHOI0 Y4eOHOI0 peaMeTa

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOI' O MO3HAHMS

®du3nka — HayKa o npupojie. Hayunsie MeTobl MO3HAHUS OKpY:Katouero mupa. Poip
SKCIIEPUMEHTAa W TEOPUU B IMIpPOILlECCE NO3HAHUS NPUPOJbI. DKCHEPUMEHT B (HU3HUKE.
MonenupoBanue ¢Gu3HUecKuX sBJICHUM U mporeccoB. Hayunble rumote3sl. Ousznyeckue
3aKOHBl M TeOpuH. ['paHUIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpunHimm
cooTBeTcTBUA. Ponb 1 MecTo (pu3uKu B (POPMUPOBAHWK COBPEMEHHON HAy4YHOW KapTHHBI
MHpa, B IPAKTHYECKOUN NESITEIBHOCTH JIFOIEH.

Pasznen 2. Mexannka. Tema 1. Kunemaruka

Mexannyeckoe aBuxeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOro JBHkeHUs. Cucrema
orcuéra. Tpaektopus. Ilepemermienue, CKOpPOCTh (CpeaHsAsI CKOPOCTb, MIHOBEHHas
CKOPOCTb) M YCKOPEHHE MaTepPHAIbHOM TOUYKH, UX MPOEKIMH HA OCH CUCTEMbI KOOpPJIMHAT.
CnoxxeHue mepeMEelIeHUd M CIIOXKEHUE CKopocTed. PaBHOMEpHOE M pPaBHOYCKOPEHHOE
npsiMOJIMHENHOE ABMKeHHe. ['paduku 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
MyTH U NIEpEMEIECHUs] MaTEpUaTIbHOM TOUKH OT BpeMeHH. CBOOOIHOE MajieHue. Y CKOpEeHUe
cBoboaHoro mazeHus. KpuonuHeitHoe nBMKeHUE. [[BrkeHue MmaTepuaibHOW TOUYKH I10
OKPY)KHOCTH C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOpPOCTh, JMHEHHas
ckopocth. Ilepumon wu uactora oOpameHus. LleHTpocTpeMuTeNnbHOE  YCKOpEHHE.
TexHn4ecKkre yCcTpoiCcTBa U MPAKTUUYECKOE MPUMEHEHHUE: CIIUAOMETP, IBH>KEHUE CHAPSAJIOB,
LIETIHBIE U PEMEHHBIE TIEPEIAUN.

Tema 2. Jlunamuka.

[Ipunnun otHocurenbHOcTH ['anmunes. Ilepseiii 3akoH Herotona. MuepuuanbHbie
cucteMbl otcu€ta. Macca Ttena. Cuna. [lpuHuun cynepno3unuu cuil. BTopoil 3akoH
Herotona mns marepuanbHOM TOUkW. Tpernit 3akoH HproTOHA 11 MaTepuadbHBIX TOYEK.
3akoH BceMupHoOro TtaroteHus. Cuia Ttspkectu. IlepBasg kocmuueckas ckopocTh. Cuna
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenus (OKOsl, CKOJIbKEHUS, KAUCHHUS).
Cuna Ttpenusa. Cyxoe Ttpenue. Cuia TpeHHUS CKOJBXEHUS W CHUJIA TPEHUS I[OKOA.
Kosdduuuent tpenus. Cuna conpoTUBICHUS IPU IBHKEHUU TeJla B KUIAKOCTH WM Trase.
[locTynarenbHOe M BpamiatelbHOE JIBUKEHHE a0COJIOTHO TBEPAOTO Tena. MOMEHT Cuilbl
OTHOCHUTEJIBHO OCHU BpaieHus. Ilnedo cunbl. VYciaoBus paBHOBeCHs TBEPLOTO Tela.
TexHrnuecKkre yCTporuCcTBa U IMPAKTUYECKOE TPUMEHEHHE.

Tema 3. 3aKOHBI COXpaHEHUS B MEXAHUKE.

NMiynsc mMaTepuallbHOW TOUYKM (Tena), CUCTEMbl MaTepUalibHbIX TOoueK. Mmmylibe

CUJIbl U U3MEHEHHE UMITYJIbCca Tela. 3aKOH COXpPaHEHHsI UMIYJibca. PeakTHBHOE JABUKEHUE.
PaGora cumnbl. MomHocTh cuiibl. Kunetuueckast sHeprusi MaTepuaibHOi Touku. Teopema 00
W3MEHEHNHU KUHeTH4ecKou sHepruu. IloreHumanvHas sHeprus. IloteHuumansHas sHeprus
ynpyro nehopmMupoBaHHOM MpyKuHBL. [loTeHIInanpHas SHEPTUS Tella BOIU3HU TOBEPXHOCTH
3emuu.
[loTeHumanbHble U HEMOTEHIMANbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMANBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOW JHEPruyd CUCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEpPruu. YIPYTHe U HEYNPYTUe CTOIKHOBEHHUS. TE€XHUUECKHUE YCTPOMCTBA U MPAKTUYECKOE
IIPUMEHEHHE: BOJAOMET, KONEP, MPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Paznen 3. MoJiekyasipHasi Qu3nKa ¥ TEPMOAUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETHUECKON TEOPUHU.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOpPUM U HUX OIBITHOE
000CHOBaHHE. bpoyHOBCkOE€  JBHIKEHME. Huddysus. Xapaktep  JIBHKEHHS
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Y B3aMMOJICUCTBUS YaCTHIl BelecTBa. Monenn cTpoeHus ra3os, )KUJIKOCTEW U TBEPIBIX TEI
1 0OBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX Mojenei. Macca u pa3Mepbl MOJIEKYI.
KonunuectBo Bemecta. [locTtosinHas ABoraapo. TemnoBoe paBHOBecue. Temneparypa u e€
uzmepenue. [lkana remneparyp Lenbcus. Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHM HJCAIbHOrO Tas3a. AOCONMIOTHas TeMmmeparypa Kak
Mepa CpelHEeW KUHETUYECKOW OHHEpPruHM TEIUIOBOro JBWKEHMs dactull rasza. lllkama
temneparyp KenbBunHa. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kaneiipona. 3akoH
HansToHa. M3omponeccsl B HMACAIBHOM ra3e € IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'panueckoe npeacraBiaeHne U30MPOLIECCOB: U30TEPMA, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapOMETD.

Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepmonnHamudeckas cucteMa. BHyTpeHH:S SHEprus TEPMOJANHAMUYECKON CHCTEMBI
u crnocoObl e€ wu3MmeHeHus. KomudectBo TemnoTsl u paboTa. BHyTpeHHssi sHeprus
OJIHOATOMHOTO HJE€aJIbHOTO Ta3a. Buabpl Termsonepenayu: TEIIONPOBOJHOCTh, KOHBEKIUS,
M3JIy4eHue. Y AenbHas TeII0EMKOCTD BellecTBa. KoanM4ecTBO TEIIOTHI IPU TEIUIONepeaaye.
[lonsitue 006 angmabatHoMm mporecce. IlepBeiii 3akoH TepMmoauHamMuku. IlpuMeHeHue
MEPBOr0 3aKOHAa TEPMOJMHAMHKHU K u3omporeccaM. ['paduueckas uHTeprpeTanusi paboThl
raza. Bropo#i 3akoH TepmonuHamuku. HeoOpatumocTs mpoiieccoB B mnpupoje.TennoBsie
MaiuHbl. [IpuHIUNB 1eMCTBUS TeIIoBbIX MamuH. [IpeoOpa3zoBaHust SHEPTUU B TEILTOBBIX
MammHax. Koaddumument nonesnoro aeiictBust tersoBod mammubl. [{ukn Kapao u ero
KO3((DUIIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKUE TPOOJIEMBI TETLNIOOHEPT e THKHU.

TexHudeckne yCTpoMCTBa M IPAKTHUYECKOE NMPUMEHEHME: JIBUTATENIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOJWIbHHUK, KOHIULIUOHED.

Tema 3. ArperaTHbie cocTOsiHUS BenlecTBa. Pa30BbIe MEPEXOIbI.

[TapooGpazoBanue u KoHAeHcauusa. Vcnapenue wu  kumnenue. AOcCoOMOTHAs
W OTHOCUTENbHAas BIAXHOCTh BO3Ayxa. HacelmeHHbIl mnap. VYjaenbHas TeIwiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHUS OT JAaBiieHUs. TBEpmoe Tero.
Kpucrannmuueckne u amopdHbie Tena. AHU3ZOTPOIHUS CBOWCTB KpUCTAWIOB. JKujkue
kpuctaiel. CoBpeMeHHble MaTepuaisl. 1lnaBinenue u kpucramnuzanus. Y 1eapHas TEIioTa
riaBnenus. CyGnumanusi. Y paBHEHHE TEIIOBOTO OalaHca.

TexHuyecknue  yCTpOMCTBA M IIPAKTUYECKOE  INPUMEHEHHUE:  TUTPOMETP
U TCUXPOMETP, KAJIOPUMETP, TEXHOJOTUHM TIOJYYECHHS COBPEMEHHBIX MAaTEpHUasoB,
B TOM 4HCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Pasznen 4. Dunexkrpoaunamuka. Tewma 1. DnekTpocraruka.

DneKkTpuzauus Tell. JNeKTpudeckuil 3apsia. JIBa BuAa 3JIEKTPUUYECKUX 3apsiiOB.
[IpoBOAHUMKH, IOUANEKTPUKU M TOJYIPOBOJAHUKU. 3AaKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsga. BzaumopeiictBue 3apsgoB. 3akoH Kynmona. TodeuHblil 3JEKTpUYECKHH 3apsl.
Onextpuueckoe nose. Hanpsxk€éHHOCTh anekTpuueckoro mods. IIpuHuun cynepnosunuu
INEKTPUYECKUX ToNe. JIuHuM Hanpsok€HHOCTH dieKkTpuueckoro moisa. PabGora cun
anekTpocratuueckoro nmnons. llorenmuman. Pa3znocte noreHuunanoB. IlpoBoaHuku u
IUOJIEKTPUKA B DJIEKTPOCTAaTUYECKOM  mosie.  JIMdJIeKTpuuecKkas  IPOHUILIAEMOCTb.
OnextpoéMkocTh. KonzmeHcarop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCAaTOpa. OHEprus
3apsPKEHHOTO KOHIEHCATopa.

TexHuuecknue  yCTpoWCTBA M NPAKTUYECKOE  IMPUMEHEHME:  DJIEKTPOCKOI,
ANIEKTPOMETP, IEKTPOCTATUYECKAs 3AIIUTA, 3a3EMJICHUE 3JIEKTPOIPUOOPOB, KOHAEHCATOD,
KOIIMPOBAJIBHBIN ammapar, CTPyWHbIN IPUHTEP.

Tema 2. ITocTOSIHHBIN 37EKTPUYECKHUI TOK. TOKM B pa3IMUYHBIX Cpeax.
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DNEeKTpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JEKTPUUYECKOro Toka. McTOUHMKH
Toka. Cuna Toka. IlocrostHHbId TOK. Hampsbkenue. 3akoH Oma Uil ydyacTKa LIETH.
DIEeKTpUUYECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTUBIIeHHE BenlecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIaHHOE COEIWHEHUU MPOBOJHUKOB. PaboTa 3eKTpUYecKoro ToKa.
3akoH J[xoyns — JleHna. MoOIIHOCTh AJIEKTPUYECKOTO TOKA. DJNEKTPOABMKYIIAS CUla U
BHYTPEHHEE CONPOTUBJICHUE HCTOYHHKA TOKa. 3akoH OMma JUIsi TONHOW (3aMKHYTOI#)
anekTpudyeckord uenu. KopoTkoe 3aMblkaHue. OJIEKTPOHHAs IPOBOJUMOCTb TBEPIBIX
METaJIIOB. 3aBUCUMOCTh COMPOTHUBIICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOANMOCTD.
DneKTpuueckuil TOK B Bakyyme. CBOICTBa JJIEKTPOHHBIX ITy4YKOB. [loMynpoBOAHUKH.
Cob6cTBeHHast U MpUMECHasi MPOBOJUMOCTH MONYHpoBOAHKUKOB. CBOHCTBa p—N-mepexoa.
[TonmynpoBOAHUKOBBIE MPUOOPHL. DJIEKTPUYECKH TOK B pacTBOpaXx U pacruiaBax
AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS TUCCOIUALUA. DIEKTPOIN3. DIEKTPUUECKUI TOK B
razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lna3ma.

TexHuueckue yCTpOWCTBA M INMPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIIBTMETD,
peocTaT, HWCTOYHUKH TOKA, JJIEKTPOHArpEBATENIbHBIC MPHUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
MPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA IO/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN JUO/, TaIbBaHUKA.

Tema 3. MarautHoe nose. I1eKTpOMarHuTHask UHTyKIIHSL.

[TocTtossHHBIE MarHuThl. B3anMO1eiCTBHE MOCTOSIHHBIX MarHuTOB. MarHUTHOE MOJIE.
BekTtop MarnutHOM wWHAYKUMH. [IpUHUIMN Cynepno3uiyMy MArHUTHBIX Tojded. JIuHum
MarHuTHOM wuHAyKuuMu. KapThHa J1WHMM MarHUTHOM WHIOYKIUU TOJISL TOCTOSIHHBIX
MarHuToB. MarHuTHOE MoJie MPOBOJAHUKA ¢ TOKOM. KapThHa TMHWI MHIYKIIMA MAarHUTHOTO
MOJISL NIMHHOTO NPSIMOTO MTPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO MPOBOA-HUKA, KATYIIKHA C
tokoM. OnbIT DpcTeaa. BzaumozeiictBue npoBOJHUKOB ¢ TokOoM. Cuia Amiepa, €€ MOayJb
n HampaneHue. Cuna JlopeHua, e€ MoAyJib W HampaBieHue. JIBWKeHHE 3apsHKeHHOM
YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHOM moJjie. PaboTa cusl JlopeHiia.

SIBnieHne ANEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BeKTOpa MAarHMTHOM WHAYKIIHH.
DIIEKTPOABMKYIIAA CHJIA HMHAYKIHUH. 3aKOH SJIEKTpOMarHuTHou wuHAyKuuu Dapanes.
BuxpeBoe »snekTpuyeckoe mosie. OJIEKTPOABMKYLIASs CWla HHAYKIMA B MPOBOJHHUKE,
JBW)KYIIEMCS TOCTYyNaTeJIbHO B OJHOPOJAHOM MarHuTHOM mnoJie. IlpaBmiio Jlenna.
NHayKTUBHOCTB. SIBIEHME CaMOMHAYKUUHU. OJEKTPOJABIXKYIIAs CHUJIa CaMOUHIYKLHUH.
OHeprusi MarHuTHOT'O TMOJIS KATYIIKHA ¢ TOKOM. DJIEKTPOMAarHUTHOE ITOJIE.

TexHuueckne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: MOCTOSIHHBIE MArHMTHI,
3JIEKTPOMArHUTHI, 3JEKTPOJABUTaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHIL], WHAYKUWOHHAS
MeYb.

Paznen 5. Kosiebanuss U BosiHbl. Tema 1. MexaHuuyeckue U 3JI€KTPOMArHUTHbBIC
KoJeOaHuUs.

KonebatenpHas cuctema. CBOOOMHBIE MeXxaHWYecKUe Kosebanus. ['apmMoHHYECKUe
konebanus. Ilepuon, wactora, amrumutyaa u ¢asza kojeOanuid. [IpyXKUHHBIA MasTHUK.
MaremaTtnuecknii MasTHHUK. YpaBHEHHE TrapMOHMYecKuX kojebOanuii. [IpeBpamienue
SHEPruu TpU TrapMoHHWYecKUX KoseOaHusx. KonebarenbHbrii koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJeOaHUsI B MACAIHPHOM KoJieOaTeIbHOM KOHTYpe. AHAJIOTUS MEXIY
MEXaHUYECKUMHU M DJIEKTPOMAarHUTHbIMU KoJjiebanusamu. Popmyna TomcoHa. 3akoH
COXpaHEHHUsI DSHEPrud B UACAIHLHOM KojebaTenbHOM KOHType. llpeacraBienue o
3aTyxammux KoneOaHuAX. BbIHyXJeHHble MexaHuueckue Kkoiebanus. Pe3onaHnc.
BoinyxJieHHbIE 3JIeKTpoMarHutTHele Kojebanus. Ilepemennsiii Tok. CuHycOUTANbHBIN
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MepeMeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U IEUCTBYIOIIEE 3HAUCHUE
cuibl Toka W HampspkeHusi. Tpancdopmarop. IlpomsBoncTBo, mepemaya u moTpediIeHne
ANEKTPUUYECKON JHEPrUU. IDKOJIOTMYECKHE PHUCKH IPU MPOU3BOJICTBE 3SJIEKTPOIHEPTHH.
KynbeTypa ncnonb30BaHus 3J€KTPOIHEPTUU B IOBCEAHEBHOM )KU3HU.

TexHu4yeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JJIEKTPUUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, TMHUHU 3JIEKTPONEpeaay.

Tema 2. MexaHnuecKkue 1 3MeKTPOMarHuTHIE BOJIHBI.

MexaHnuueckue  BOJIHBI, ycinoBusi  pacnpoctpanenus. Ilepuon.  CkopocTb
pacnpocTpaHeHus U JJIMHA BoJHBL. lonepeunsle u npoaonbHble BOJIHBL. MHTEphepenus u
mudpakius MexaHnueckux BosH. 3ByK. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa.
TemOp 3Byka. DIIEKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentanus BexktopoB E, B, v B anektpomaruutHOi BosiHe. CBoOICTBa
AJNIEKTPOMArHUTHBIX ~ BOJH: OTPaK€HHE, NpPENOMIICEHHEe, MOoJspu3anus, audpakims,
untepdepernua. CKOpocTh MEeKTPOMArHUTHBIX BoJH. Illkama »aieKTpOMarHUTHBIX BOJIH.
[IpumeHeHne SIEKTPOMAarHUTHBIX BOJIH B TE€XHUKE M ObITy. lIpHHIMIBI paavocBa3u U
TeneBueHus. Pannonokanus. DNEeKTPOMarHuTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE MNPUMEHEHUE:  MY3bIKAJIbHbIC
WHCTPYMEHTHI, yJIbTPa3ByKoBasi JMAarHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paguonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBU- meusb.

Tema 3. OnTuka.

I'eomerpuueckas onrtuka. [IpsimonuHeiHOe pacnpocTpaHEHHE CBETa B OAHOPOJHOM
cpene. Jlya cBera. Touyeunslii HCTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTPaKCHUS
ceera. [loctpoenue wmzoOpaxeHuid B T1uiockoMm 3epkanie. [IpemomiieHue cBeta. 3aKOHBI
npenoMieHus cBeta. AOCONIOTHBIM MoKaszarenb mnpenomiieHus. llonHoe BHyTpeHHee
oTpaxkeHue. lIpenenpHbId Yroa IOJTHOIO BHYTPEHHETO OTpaxkeHus. Jlucmepcust cBera.
CnoxHbIN cocTaB Oenoro ceta. L{Ber.

CoOuparompe u paccewBamomue JHUH3bL. ToHKasg JmH3a. DOKYCHOE paccTOsHUE
W onTHYeckas cuia ToHKoW InwuH3BL [locTpoeHne wu300pakeHU B COOMPAIOIIMX
Y pacceuBarOIIMX JuH3ax. @Popmysia TOHKOW JUH3BL. Y BEIMYEHUE, JaBa€MOE JTUH30M.
[Ipenensl MpUMEHMMOCTH TeOMETpUYecKOoM onTuku. BonHoBas onrtuka. MuTepdepenuus
cBeta. KorepeHTHble MCTOYHHMKH. YCIIOBUS HAOJIOACHHUS MaKCUMYMOB M MHUHUMYMOB B
UHTEeP(HEPEHLMOHHOMN KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB. Judpakuus
ceera. JluppakuuonHas pemérka. YcCIOBUE€ HAOMIOJEHUS] TJAaBHBIX MaKCHUMYMOB IpHU
Ma/ICHU MOHOXPOMAaTHYECKOT0 CBeTa Ha Mu(pakuoHHyto pemérky. [Tonspusamnus ceera.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: OYKH, JyTa, ¢oToamnmapar,
MPOEKIIMOHHBIN armapaT, MUKPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs
peueTKa, NOMAPOUI.

Pa3nen 6. OcHOBBI crielIHAJILHOM TEOPUHM OTHOCUTEIbHOCTH.

['paHnIBl TIPUMEHUMOCTH KJIACCHUYECKOM MexaHuku. llocTynmatel crennanbHON
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe€, PUHLIHUII
OTHOCUTENBHOCTU  ODUHIITEHHA. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMelJieHue
BPEMEHU U COKpAIICHHWE JJIMHBL. DHEPrus M UMIYJbC PEIATHUBUCTCKOM 4dacThibl. CBs3b
MaccChl C JHEPTUENW U UMITYJIbCOM PESITUBUCTCKOM YaCTULIbI. DHEPTHUS MTOKOS.

Paszpnen 7. KBantoBasi pusuka,

Tema 1. DnemMeHTbl KBAHTOBOW ONTUKHU

®ortonbl. @opmyna [lnanka cBa3M 3Hepruu (QOTOHA C €ro 4YacTOTOH. DHeprus
U umnyiasc ¢otona. OTkpeiTHe U uccienoBanue gororddexra. OnbiTel A.I'. CToneTona.
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3akonbl Qorodddexra. YpaBHenue Ditnmreitna 1t dpororddexra. «KpacHas rpaHumar»
dotorddexra. [laBnenue ceera. OnbiTel [1.H. JleGenera. Xummudeckoe qeicTBUE CBETA.

TexHuueckue yCTpOHCTBA W  MPAKTUYECKOE MpUMEHEHHue:  (HOoTodJIeMeHT,
dboTonaTUUK, CONHEeUHas OaTapes, CBETOAUO.

Tema 2. CtpoeHue aToma.

Mopnens atoma Tomcona. OmwiTel Pesepdopma mo paccesHuio o -yacTu.
[Inanerapnas mozens aroma. [loctymarel bopa. M3myuenue u morjoieHue (HOTOHOB
MpU TEpexXojJie aToMa C OJHOI0 YPOBHsI SHepruu Ha Apyroi. Buasl crnextpoB. CrekTp
YPOBHEW HHEpPrum aroma Bojaopoaa. BomHoBwie cBoiicTBa udactul. BomHbel ae bporws.
Kopnyckynsipao-BosiHOBOM Ayann3M. CIIOHTaHHOE U BBIHYKJACHHOE U3IyUYCHHUE.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE IMPUMEHEHME: CHEKTPAJbHbINA aHAIU3
(cexkTpockoIt), Jiazep, KBAHTOBBIA KOMITBIOTED.

Tema 3. ATomHOE s71poO.

OKCIIEpUMEHTHI,  JOKa3bIBAIOLIME  CJIOXKHOCTh  CTpoeHus  sapa. OTKpbITHE
pamumoaktuBHOoCcTH. OmbiTel Pesepdopna mo ompeneneHuo cocTtaBa paglOaKTUBHOTO
m3nyuenusa. CpoiicTBa anbda-, Oera-, ramma-usiaydeHus. BnusiHue paguoakTUBHOCTU
Ha >KuBble oOpranu3mbl. OTKpbITHE NPOTOHAa U HeWTpoHa. HykioHHas Mopjenb smpa
[eiizen6epra—MBanenko. 3apsn snpa. MaccoBoe uucio siapa. M3otonsl. Anbda-pacnaj.
DNEKTPOHHBI U TMO3UTPOHHBIA Oera-pacman. ['amMma-u3inyudeHue. 3aKOH PagHOAKTUBHOTO
pacnajia. DHeprusi CBsI3W HYKJIOHOB B sipe. SAnepusie cuibl. Jledext Maccel siapa. SnepHbie
peakmuu. Jlenenue u cuHTte3 sAaep. AnepHbiit peaktop. TepmosaepHslii cuaTe3. [Ipobiaemsr
W TEpPCHEKTUBBI SICPHOM SHEPreTUKU. DKOJOTMYECKHE AaCIEKThl SCPHOM SHEPIETHUKHU.
DOneMeHTapHble YacTUIbl. OTKpBITHE MO3UTPOHA. MeToapl HAOMIONCHUS M PETUCTpAllUU
aneMeHTapHbIX dactull. DyHaameHTanbHble B3auMojaeicTBus. EauHCTBO (u3mueckoi
KapTUHBI MUpA.

TexHuueckne yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: JTO03UMETp, Kamepa
Bunbcona, snepHbiii peakTop, aToMHas Oomoa.

Pa3jen 8. DiieMeHTHI aCTPOHOMHUY U ACTPO(PU3UKH.

Otanbl pa3BUTHS acTpoHOMMHM. [IpuknagHOe W MHUPOBO33pEHUYECKOE 3HAYEHUE
actpoHomun. Bun 3BE3nHoro Heba. Co3Be3ausi, sipKue 3BE3MbI, MIAHETHI, UX BUIUMOE
newkenue. Conneunas cuctemMa. Comnie. CojiHEUHasi aKTMBHOCTh. VICTOUHMK JHEPTHH
Connua u 3BE34. 3BE3NBI, UX OCHOBHBIE XAPAaKTEPHUCTHKU. [[narpamma «CHeKTpaJbHbIN
KJIACC — CBETUMOCTBbY». 3BE3AbI TJIABHOW IOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» Il 3BE3]] TJIABHOW IMOCJIEAOBATEILHOCTU. BHYTpEeHHEe CTpOEHHE 3BE3.
CoBpeMeHHbIE TPEJICTABICHHUS O MPOUCXOXKACHUH U 3Botonuu CosHIIa U 3BE3[. DTarbl
KU3HU 3BE3A. Mieunbiii [lyte — Hama [Namaktuka. [lonoxxenue m nBuxenne CoyiHIIA B
lNanaktuke. Tunsl ramakTuk. Paguoranaktuky u kBasapbl. YEpHBIE ABIPHI B AIpaxX TalaKTHK.
Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa06na. PaszGeranme ramaktuk. Teopus
Bonemioro B3peiBa. PenukToBoe wm3myuenue. MacmtabHas CTpykTypa BceeneHHOM.
Meraranaktuka. Hepeménnbie mpo6ieMbl aCTpPOHOMUMU.

Ob6o0bmaroriee NOBTOPEHUE.

Ponb ¢u3uku m acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTUYECKOM, COMMATBLHON |
ITUYECKON cdepax NesITeNbHOCTH 4YenoBeka. Ponmb M MecTo (U3UKM U acCTPOHOMHH B
COBpPEMEHHON Hay4HOW KapTuHe Mupa. Ponb ¢usmdeckoit Teopun B (POPMUPOBAHUU
MpeaCTaBlIeHUH O (hrU3HUecKoi KapTuHEe Mupa. MecTo pu3nueckoil KapTUHBI MUpa B 00IIEM
psly COBPEMEHHBIX €CTECTBEHHO -HAYUYHBIX NPEICTABICHUN O IPUPO/IE.
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4. TemaTuyeckni IiiaH o0ueo0pa3oBaTeJIbHOI0 Y4eOHOI0 MpeMeTa
Temarnueckuii mia”n

OVII.06 Quzuxa
Ha 2024 — 2025 y4eOHbIi TOJ

I'pynma 1-9
[Tpodeccusi: 23.01.06 Mawunucm 00poAiCHBIX U CMPOUMETbHBIX MAUUH
Oobs3aTenbHas yyeOHas
Ne Maxkenma Bueay HATpy3Ka
JbHasdA
n/ HaumenoBanue pa3ieJioB U TEM JAUT. B TOM 4YHCJIE
ydeOHas BCEro
" HArpy3ka cam. sansrmii | 120 1p. K/
pao. pa6é. | 3aH-s1 P
1 cemecmp 51/17* 51/17* | 6 1
Paznen 1. ®usuka v METO/IBI HAYYHOTO MTO3HAHUS 2 2
Pasnea 2. Mexannka 20/6* 20/6* 3
1 | Kunemaruka 6/2* 6/2*
2 | Jlunamuka 8/2* 8/2* 1
3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6/2* 6/2* 2
Pa3nen 3. Monexynspnas gusuka. Tepmonnnamuka. 10/3* 10/3* 2
1 | OcHOBBI MOJNEKYISIPHO-KUHETUYECKON TEOPUHU 5/1* 5/1* 2
2 | OCHOBBI TEPMOIUHAMUKHU 3/1* 3/1*
3 ArperaTHble CcOCTOsHUS BemiecTBa. da3oBbie o1 o1*
MIEPEXO/IbI
Pa3nen 4. DnekTpoarHaMUKa 19/8* 19/8* 1 1
1 | DaekTpocTaTHKa 7/3* 7/3*
5 [TocTOSIHHBIM DNEKTPUYECKUH TOK. TOKM B 8/3* 8/3* 1
Pa3ITUYHBIX Cpe/iax
3 MarautHOE ToJe, AJIEKTPOMArHUTHAs 4/0% 4/0% 1
WHTYKITUS
2 cemecmp 62/8* 12 50/8* 3
3 MarnutHoe nore, AIIEKTPOMArHUTHAs 8 9 6 1
WHTYKITUS
Pa3snen 5. KonebaHus v BOIHBI 27/6* 6 21/6*
1 Mexannueckue Kosie0aHus u 9/2% 9 7%
AIIEKTPOMArHUTHBIC KOJeOaHus
5 MexaHn4yeckue  BOJIHBL. DJIEKTPOMAarHWTHBIE 8/2% 5 6/2%
BOJIHBI.
3 | Onrrka 10/2* 2 8/2* 2
Pa3nen6. OcHOBBI CHEeUaIbHON TEOPHUH 2 9
OTHOCUTEIIbHOCTH
Pa3nen 7. KBantoBas ¢usnka 12/2* 2 10/2*
1 | DaeMeHThI KBAHTOBOM ONTHKHU 2/1* 2/1*
2 | Ctpoenue atoma 3 1 2
3 | ATomMHOE SIpo 7/1* 1 6/1*
Pa3gen 8. DneMeHTHI aCTPOHOMUU M aCTPOPHU3IUKU 7 2 5
Koncynprammmn 3 3
DK3aMeH 3 3
Hroro 3a 1 kypc 113/25* 12 101/25*| 9

3ansmus ¢ npOd)€CCUOH€UZbH0ﬁ HANpaeleHHoOCmbio NOMeEYEHbl *

20




5. TemaTu4yeckoe MJIAHMPOBaHMe 0011e00pa3oBaTebHOr0 yueoHoro npeamera OYIL.06 @usuka

HaunMmeHoBaHue
pa3aesioB U TeM

Copepxxanue y4e0HOr0 MaTepuana, JadopaTopHbie padoThl U NMPaKTHYeCKHe
3aHSATHS, BHeAyIUTOPHAsI CAMOCTOSITeJIbHAsI padoTa CTY/ICHTOB

O0neM yacoB

Konst ¢opmupyembIx o0mmx u
npodeccuoHaTIbLHbIX KOMIIETeHIH i

1

2

3

4

Paznen 1. ®u3nka U MeTOIbI HAYYHOT'0 MO3HAHUSA

2

Conep:xaHue y4eOHOro MaTepuaJia

2

®dusuka — QyHIaAMEHTaNbHAsS HayKa O NOpUPOJE. ECTEeCTBEHHOHAYYHBIH METO]]
MO3HAHUS, €r0 BO3MOXKHOCTH W TPaHUIIBI MPUMEHUMOCTH. [loHATHE O (H3HUecKOit
KapTHHE MHpa. 3HaUeHNE PU3UKH MPH OCBOCHHUH ITpodeccru

OK 02, OK 05, OK 04
[1K21, TIK 24, [1IK 23

Paznen 2. MexaHuKka

20/6*

Tema 1. Kunematuka

Conep:xaHue yueOHOro MaTepuaJia

6/2*

Mexanunueckoe nuxkenue. [lepememenue. Ilyts. Ckopocts. PaBHOMEpHOE
OPSIMOJIMHEMHOE ABMXKEHUE. Y CKOpeHue. PaBHONEpeMeHHOE NPSIMOIUHEINHOE
JBHKCHHUE

CBoboaHoe nanenue. PaBHOyCKOpeHHOE IBMKEeHHE. PaBHOMEpHOE IBIKEHHUE 110
OoKpykHOCTH* BparaTensHoe IBIKeHHne™

OK 01, OK 02, OK 05, OK 04
OK 07,1IK 2.4, TIK 21

Tema 2. Jlunamuka

Coaep:xanue y4eOHOro MaTepuaJia

7/2*

Cuna. Macca. 3akonsl Heiotona. MHeprmansHelie cuctemsl otcuéra. [IpuHnmn
OTHOCUTEIBHOCTU. 3aKOH BCEMUPHOro TAroreHus. Cuna tsoxectd. Bec. HeBecomocTh
Cuna ynpyrocta. 3akoH ['yka* CHIIBI TpeHUS TIOKOS M CKOJIhKeHUsT* MOMEHT CHII.

Y ciioBUs paBHOBECHS TBEPAOTO TeJIa

OK 01, OK 02, OK 05, OK 04
OK 07, TTIK21, TTK 24, TIK 23

JlaGopaTopHble padoThI

1. HUccrienoBanue qBIKEHNS TeJA ITOJT IEACTBUEM ITOCTOSIHHOM CHIIBI

OK 01, OK 02, OK 04, OK 07
[1K21, TIK 24, [IK 25

Tema 3. 3aKOHEBI
COXpaHEHUS B MEXAHHUKE

Coaepxanne yueOHOr0 MaTepHaJia

4/2*

WUmnynbe Ten. 3akoH coxpaHeHHs UMIynbca. PeakTuBHOe nBMkeHue. PaGora cui.
MormnaocTs. DHeprus* KuneTnueckasi 1 MOTEHIIMANBHAS SHEPTHsl. 3aKOH COXpaHEHHsI
MEXaHMYECKOH »HHEepruu. TeXHHYecKue YCTPOWCTBA, OCHOBAHHBIE Ha 3aKOHAX
coxpaHeHus™

OK 04, OK 07, I1K21, 1K 24, I1K 23

JlaGopaTopHble padoThI

2. l3y4yeHue 3aK0HA COXpaHEHHS UMITYJIbCA H PEAKTUBHOTO JIBHIKEHHSI

3. CoxpaHeHHe MEXaHMIECKOM SHEPIUX NPHY JBIDKEHHUH TeNa TI0f IEHCTBUEM CHJT TSKECTH U
YIPYTOCTH

OK 01, OK 02, OK 04, OK 07
TIK 24, TIK 21

Pasznen 3. Mosekyasipuas ¢pusuka. TepMoguHaMuKa

10/3*

Tema 1. OCHOBBI
MOJIEKYJISIPHO-

KUHETHYECKOM TCOpUHU

Conep:xxanue yueOHOro MaTepuaJa

3/1*

OCHOBHBIE TIOJIOXKEHHUS MOJEKYJISIPHO-KMHETHYeCKOW Teopuu. PasMepsl W Mmacca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe nBmkenue. Auddysus. Uneansuselii ra3. Jasnenue
raza.* OCHOBHOE YypaBHEHHE MOJCKYJISIPHO-KHHETUIECKONM TEOPHUU  Ta30B.
Temnepatypa u ee wu3MepeHue. TepMoguHaMHuUecKas IIKaja TeMIEpPaTypHI.
YpaBHEHHE COCTOSIHHS UAEATBHOIO ra3a. 1'a30Bble 3aKOHBI

OK 01, OK 02, OK 03, OK 04

JlabopaTopHbie padoThI

OK 01, OK 02
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4. VIamepeHue BIAKHOCTH BO3AyXa 1

5. HaOmoerme pocta KpHUCTAIIOB U3 PacTBOPa 1
Tema 2. OcHoBsl | Copep:kaHne y4eOHOTro MaTepuaja 3/1* OK 05, OK 07, TIK 24, TIK 23
TEPMOIUHAMHUKHU BryTpeHHss sHeprust uieanpHOro raza. Pabora m terora kak (OpMbI Tepenadn

SHEpruM. 3aKOHBI TEPMOJMHAMUKH. TeruioBble nBurarenu. [IpuHIMI WX ACHCTBUS.
KIIJI nBuraTtens. Dxonorudeckue npobdaeMbl. OxpaHa MpHPOILT*

Tema 3. Arperatnaeie | Coaep:kaHue y4e0HOro MaTepuaJia 2/1* OK 01, OK 02

COCTOSIHUSA BelecTBa. | Mcnapenue u koHaeHcalus. HacblleH b1 ap U €ro CBOMCTBaA.

Da30BbIe IEPEXOABI Bnaxxnocth Bozayxa* CtpoeHHe )KUAKOCTEH U TBEPIBIX TEll

Pazgen 4. DiieKTPOoAMHAMHKA 27/8*

Tema 1. Dnextpocratuka | Coaep:kaHue y4e0HOr0 MaTepuaJia 7/2* OK 03, OK 04, OK 05, OK 06
OnexTpuyeckue 3apsAabl. 3aKOH COXpaHeHUs 3apsna. 3akoH Kynona. DnekTpuueckoe OK 07, IIK 24, TIK 21

none. HanpsokeHHOCTD anekTpuueckoro moss. IIpoBoJHUKY B 21€KTpUYECKOM Moje. *
Pabora cun snexTpocrarudeckoro mons. [lorennman. PasHocts moreHmanos. CBsi3b
MEXAy HaIPsDKEHHOCTBIO M PAa3sHOCTBIO TOTEHIMAJIOB 3JIEKTPUUECKOTO  IOJIS.
JudpnekTtpuku B asekTpuueckoM  mojne.  Ilomspusanus  JUAIEKTPHUKOB.
Onextpoémroctb. KoHmeHcaTope* DHeprus 3apsHKeHHOTO KOHIIEHcATopa. DHEprHs
9NEKTPUIECKOTO OIS

Tema 2. TIlocrosunsiii | Conep:kanne y4eGHOTo MaTepuaja 7/3* OK 01, OK 02, OK 03, OK 04
AIEKTPUUCCKUI TOK. | YcJ0BHs, HEOOXOUMBIE 1T BOSHUKHOBEHUS U MOICPKAHMS JICKTPHUSCKOTO TOKA. OK 05, OK 06, OK 07

Tokm B pasmmusbX | Cuma Toka*. 3akoH Oma juis ydactka nenu. DJ]C nenu. 3akon Oma Ui TONHOM TIK 24, TIK 23

cpenax nenu* 3akoH Jlxoyns—Jlenna. Pabora W MOIMHOCTH SIEKTPUYECKOTO TOKa™

ONeKTpUYeCcKuil TOK B MeTaiIax™ DNEeKTPUIECKHUI TOK B JIEKTPOJIUTAX. DIEKTPOIH3.
3akonbl Dapazes. [IpuMeHeHre 3NEKTPOIN3a B TEXHUKE. DIEKTPUUECKUN TOK B ra3zax
n Bakyyme. MoHm3ammsa ra3a. Buapl razoBeix paspsmoB. llonstme o mna3me.

OnekTpudeckuii TOK B  modynpoBoiHukax. CoOCTBeHHas MIPOBOIUMOCTH

OJIyIPOBOHUKOB. [10JTyIpOBOIHUKOBBIE PUOOPHI

JlabopaTopHbie paboThI 1 OK 02, OK 03, OK 04

6. Vzyuenne 3axoHa Oma Juisl y9acTka Ienu 1 11K 2.4
Tema 3. Marautnoe | Coaep:kaHue y4eOHOro MaTepuaJa 8/2* OK 02, OK 03, OK 04, OK 05
oJie, 3JIEKTPO- | MarauTHoe 1mose. BekTop HHIYKIMM MarHATHOTO TTOJIs. J{eicTBHEe MAarHUTHOTO TTOJIS OK 06, OK 07 TIK21, IIK 24, IIK 23
MAarHuTHas MHIYKLWS Ha TNpSMOJUHEHHBIM NTPOBOAHUK C TOKOM. 3akoH Awmmepa. Cuna Jlopenna.

BzaumoneiictBue TOKOB* MarHuTHBIH HOTOK. MAarHuTHBIE CBOWCTBA  TEJL
OnexktpomarauTHas wWHOyKnusa. [lpaBuino Jlenma. 3akoH — 3JIEKTPOMAarHUTHOM
naaykiun® OJIC waaykmmm. BuxpeBoe snekTpudeckoe mojie. CaMOWHIYKITHS.
WNHIyKTUBHOCTh. DHEPrysi MAarHUTHOTO MOJISL.

OK 02, OK 03, OK 04
IIK 2.3

JlaGopaTopHble padoThI

7. VI3y4eHue siBIICHHS DJISKTPOMATHUTHON MHAYKITUH
KonTpoabHbie patoThl

1. DnexTpoarHAMUKA

I
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BﬂeayzmTopHaﬂ CaAaMOCTOATECIbHANA paﬁoTa

Pabora co cnoBapém ¢opmyn. CocTaBUTh NPE3EHTALMIO WUIU KPOCCBOP/I.
CoctaBuTth 070K cxemMy. CoCcTaBUTh TECTOBOE 3aaHKe. 3arOIHUTh TaOIHILY.

OK 02, OK 03, OK 04

Pasnen 5. Kosedanus 1 BOJHBI

2716*

Tema 1. Mexannueckue

Coaep:kaHue y4eOHOro MaTepuaJa

7/2*

Kose0aHus.
DJIeKTPOMArHUTHBIC
Kose0anms

KonebarensHoe neuxenue. [lapMonnueckue konebanus. CBOOOIHBIE MEXaHUUECKUE
KojeOaHus. AMIUTUTYJa, TEpHoj, YacToTa, (aza koyeOanuii. CBOOOIHBIC
3NeKTpoMarHuTHeIe Konebanus. [IpeBpamienne 3Heprun B KojebaTeTbHOM KOHTYpE.
[Tepron cBOOOMHBIX AICKTPOMArHUTHBIX KoneOaHud. [lepeMeHHBIH AIeKTPHUICCKII
tok* ['eHeparop mepemeHHOro Toka. Tpanchopmaroper®™ [lomydenue, mepenaua u
pacnpeziesieHie AIEKTPOIHEPTHU

OK 01, OK 02, OK 03, OK 04
OK 05, OK 06, OK 07
I1K21, TIK 24

BHeayauTopHasi camocTosiTeibHasi paboTa

Pabora co cnoBapém Qopmyn. CocTaBUTh MPE3CHTAIMIO WIH KPOCCBOP.
CocraButh 010K cxemy. CoCTaBUTh TECTOBOE 3aaHKe. 3alOIHUTh TaOJIHILY.

OK 02, OK 03, OK 04

Tema 2. Mexanndeckue

Conep:kaHue y4eOHOro MmaTepuasa

6/2*

BOJIHBI.
DNEeKTpPOMAarHUTHBIE
BOJIHBI

[lomepeynble ¥ MPOAONBHBIC BOJIHBL. XapaKTepUCTUKW BOJHBL. MHTepdepenims
BonH. [loHste o paudpakuuu BoiH. 3BYKOBBIE BOJIHBI® VYIIBTpa3ByK M €ro
NpUMEHEHHEe.  OJEKTPOMarHUTHOE  MOJe  Kak  OcoObld  BUA  MaTepuu.
OnekTpoMarHuTHeie BONHBI. M300perenne pamamo A. C. IlomomeiM. [loHsiTHe O
paaunocsszy. IlpruMeHeHne 3IeKTPOMAarHUTHBIX BOJIH

OK 02, OK 03
MK 21, TIK 23

BHeayauTopHasi camocTosiTeibHAsA padoTa

PaGora co cnoBapém Qopmyn. CocTaBUTh TPE3EHTALMIO WU KPOCCBOPI.
CocraButb 070K cxemy. CocTaBuTh TECTOBOE 3aJaHKe. 3al0JHUTH TaOJIHILY.

OK 02, OK 03, OK 04

Tema 3. OnTuka

Copepxanne yueOHOr0 MaTepHaJIa

6/2*

CKOpOCTh pacmlpoCTpaHEHUs] CBETa. 3aKOHbI OTPAXKEHUS M NPEJOMIICHHs cBeTa*
[onHoe oTpaxkenue. JIunzbl. ['1a3 kak ontuueckas cucreMa. OnTu4eckue npruoOopkL.
BonHoBseie cBoiicTBa cBeta. HTepdepeHius cBera. KorepeHTHOCTh CBETOBBIX JIyueH.
Hcnonb3oBanne wuHTEpdepeHUMH B Hayke U TexHuke. Judpakums cera.
Hudpaxnuronnas pemerka. [lonspuzanus nonepedHbix BosH. [lonspuzanus csera.
JBolinoe nyuenpenomiuenue. [lonspounsl. Jlucnepcus

OK 05, OK 06, OK 07
[1K21, TIK 24

JlabopaTopHbie padoThI

8. OnpeaeneHI/Ie ToKa3aTeJIs MpeJIOMJICHUS CTCKJIa

9. M3yyenue uaTepdepeHIMy 1 JudpaKIiy cBeTa

OK 05, OK 06, OK 07

BHeaynuTopHasi caMmocTosiTeIbHAsI padoTa

NN

Pabota co cinoBapém dopmyn. CocTaBuTh MPE3CHTANMIO WIIH KpoccBOpA. COCTaBUTH
0110k cxemy. COCTaBHTh TECTOBOE 3aJlaHUE. 3aMOJHUTh TAOJIHILY

OK 02, OK 03, OK 04

Pazgen 6. OcHoOBBI cieu

aJbHOM TEOPUH OTHOCUTECJIBbHOCTH

N

Coaep:kaHue y4ueOHOro MaTepuasa

WNuBapraHnTHOCTD MOy CKOPOCTH cBeTa B BakyyMme. llocTtymarel DiHIITEHHA.
[IpocTpaHCTBO M BpeMs CHEUUANBHON TEOPUH OTHOCUTEIBHOCTH. CBsI3b Macchl M

OK 01, OK 02, OK 03
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| SHEPTHH CBOOOJTHOM YaCTHITBI. DHEPTHUS TTOKOSI

Paznen 7. KBanToBas pusuka

12/2*

Tema 1. DIeMEHTEI
KBAHTOBOM ONTUKU

Coaep:kaHue y4eOHOro MaTepHaJa

2/1*

Buemnuit  ¢orosnekrpuueckuii  3ddexr. Buyrpennuit  ¢orosddexr. Tumsl
¢dorosnemenToB.* JlaBnenue cBeta. [loHATHE O KOPIMYCKYJISIPHO- BOJHOBOM MpPUPOAE
CBETA.

OK 01, OK 02, OK 03
[1K21, TIK 24

Tema 2. Ctpoenne aToma

Coaep:xaHue y4eOHOro MaTepHaJa

2/1*

PazBuTne B3rns0oB Ha CTpoeHHE BemiecTBa. SpepHas mozaenb aroma. OMBITHL O.
Pesepdopna. [locrynarel bopa. Bujs! uznydyenuid u ciekTpop™

OK 02, OK 03, OK 04
K 2.1

BueayauTopHasi camocTosiTeJIbHasi padoTa

Tabnauua osnemeHTapHbIX uacTHl. COCTaBHTh MPE3CHTALMIO WM KPOCCBOP/L.
CocraButh (uznueckoe goMuHO. PaboTa co cioBapém dopmyn

OK 02, OK 03, OK 04

Tema 3. ATomHOE PO

Conep:xanue y4eOHOro MaTepuaJia

6/1*

Crpoenue aToMHOro siipa. M3oromnel. DHeprus cBs3u Aapa. PagnoakTuBHOCTE. Busbl
PAaOUOAKTUBHBIX W3IyYCHUU. SImepHble peakuuu. OJIEMEHTAPHbIE YacCTHULBL
TepmosinepHble peakumd. A nepHelid peaktop. LenHble siepHble pEakLUU.

OK 01, OK 02, OK 03
IIK 2.3

BHeayuTopHasi caMmocTosiTeIbHAsI padoTa

Tabnuna osnemeHTapHbIX YacThll. COCTaBHTh TPE3CHTAIUIO WM  KPOCCBOP/I.
CocraBuTh (hr3uveckoe TOMHHO. PaboTta co croBapém Gopmy

OK 01, OK 02, OK 03

Paszgen 8. DiaemMeHTHI acT

POHOMUH M ACTPOPU3NKHU

ConepxaHue yaeOHOTO MaTepuana

Crpoenue u pazsutue Beenennoil. Hama 3Be3gnast cuctema — lNanmaktuka. pyrue
ranakTuku. CtpoeHue u npoucxoxaenue ['anaktuk. CTpoeHHEe COTHEYHON CHCTEMBI.
[Tpoucxoxnenue comneunoi cucteMsl. Ctpoenne Comnaima. DHeprust ColHIIa U 3BE3]T.
OBoMIONYS 3BE31

OK 01, OK 02, OK 03

BHeayauTopHasi camocTosiTeibHAsA padoTa

CocraBuTh mpe3eHTalMI0 WiIH KpoccBopA. CocTaBuTh (PHU3MYECKOE JTOMHUHO.
3anosHUTh TAOIHUIY

OK 01, OK 02, OK 03

KoHcyabTanmu

IIpome:xyTouHas arrecTauus B popme Ik3amMeHa

Ypoxu ¢ npogeccuonanvroii nanpasnennocmoio nomeuenvr *
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6. TpeﬁoBaHI/m K YCJIOBUAM peain3aliii npenogaBaHnus 06me06pa30BaTe.m>H0r0

y4eOHOro npeamera
Cnenuajun3supoBaHHasi Me0esIb U CHCTEMbI XpPaHEHUS

OcHoBHOE 000py10BaHME

1.

CoNoOa~LDN

10.
11.

12.

13.

Jlocka kiaccHass/PenbcoBasi cucreMa € KIJIACCHOM W HMHTEPAKTUBHOM JIOCKOM
(mporpaMMHOe obecriedeHue, MPOEeKTOp, KPEMIeHUs B KOMIUIEKTE)/MHTEPaKTUBHOM
HaHeJbIo (MPOorpaMMHOE 00ecieYeHre B KOMILJIEKTE)

Crout ¢ smMKaMu AJ11 XpaHEeHUs/TyMOo

Kpecno oducnoe

[xad n1s XpaHeHUs y4eOHBIX TOCOOMH

Jocka npoOkoBast/Jlocka MarHUTHO-MapKepHast

Cucrema (yCcTpOMCTBO) JJisl 3aTEMHEHUS OKOH

Cron yyeHU4YeCcKuil, peryJInpyeMsblii 0 BHICOTE

CTyn ydyeHUUYeCcKuil, peryJInpyeMblii 0 BHICOTE

TymOa ansa Tabmun non aocky/lllkad ans xpanenus Tabnuu v miuakaroB/Cucrema
XpaHEHUs U AEMOHCTpaIH TaOIHI] U MJIaKaTOB

Croun 1abopaTopHbIi JEMOHCTPAIIMOHHBIN C HaJICTPOUKON

Cron mabopaTOpHBIl  JAEMOHCTPALMOHHBIA €  AJIEKTPUUECKUMHU  PO3ETKAMHU,
aBTOMAaTaMM aBapUHHOTO OTKIIFOUEHUS TOKa

Cton yuYeHUYECKHH, peryJupyeMblii 10 BBICOTE AUIEKTPUPUIMPOBaHHBIN/CTON
YUEHUYECKUH, peryiupyeMblii 1o BbicoTe (mpuoOpeTaercs MNpU  HAIUYUH
MOTOJOYHOM CUCTEMBI 3JIEKTPOCHAOKEHUS)

Ornerymmureins

JlonoJiHUTeIbHOE BADHATHBHOE 000pPy/10BaHHUE

1.
2.

Croiiku ans xpanenus [ MA-nabopatopuit
@nunmyapT ¢ MArHUTHO-MapPKEPHOUN TOCKOH

Texuuuyeckue cpeacraa

OcHoBHoOe 000opy10BaHHE

1.

2.
3.
4

6.

CereBoit GuiIbTp

JlokymeHT-kamepa

MHorohyHKIIMOHAIBHOE YCTPOMCTBO/TIPUHTED

WHTEepakTUBHBIM ~ NpOrpaMMHO-alMNapaTHbIi ~ KOMIUIEKC ~ MOOWJIBHBIM — WJIHU
CTallMOHAPHBIA  (MporpaMMHOe  oOecliedeHue, MPOEKTOp,  KpEIUIEHHE B
KoMIUiekTe)/PenpcoBasi  cucreMa ¢ KJIAaCCHOM W HMHTEPAKTUBHOW  JOCKOU
(mporpammHOe oOecrniedeHue, MPOeKTOp, KperuieHne B KOMIUIEKTE)/MHTePaKTUBHOMN
MaHeNbIo (MPOrpaMMHOE 00eCIieYeHNEe B KOMIICKTE)

[lepconanbHbIl KOMIIBIOTEP € TEepudepreit/HOyTOYK (JUIIEH3HOHHOE MPOTrpaMMHOE
oOecrieyeHre, 00pa30BaTENbHbIII KOHTEHT M CHCTEMa 3allUThl OT BPEIOHOCHOMN
uH(popmalnMM, TMporpamMmHoe obecrniedeHue [uisi HUPpoBoM dabopartopuu, ¢
BO3MOXHOCTBIO OHJIAH-0IIPOCa)

Cucrema 311eKTpOCHA0KEHUS TTOTOJI0YHAsS

JlaGopaTopHo-TexXHOJIOrn4ecKoe 000pyaoBaHue (JiabopaTopHoe 000py10BaHue,

npudopsl, HAG0PHI I IKCIIEPUMEHTA, HHCTPYMEHTBI)

OcHoBHOE 000py10BaHME

1.

[udposas nadopatopus 1no GU3UKe I yIUTEIIS
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2. Hudposas naboparopus no pu3NKe I yIeHUKA

3. Becsl TexHuUeCKHEe C pa3HOBECAMHU

4. KommuiekT 11st 71a00paTopHOTO MPAaKTUKyMa IO ONTHKE

5. KommexT myis 1abopaTopHOTro MpakTHKyMa 110 MEXaHUKE

6. Komruiekr s abopaTOpHOTO TMpakTHKymMa MO MOJEKYISIpHOH (QHU3UKE W
TEPMOJUHAMUKN

7. KommiekT 1ist 1ab0paTOpHOTo MPakTHKyMa 0 3IEKTPHUYECTBY (C T€HEPaToOpoOM)

8. Kommiext st w3ydeHHs BO300HOBISEMBIX HMCTOYHUKOB OJHEPTHUU (CONHEYHOMH,
BETPOBOM HHEPruu, OHOJOTUYECKOM, MEXAaHMYECKOM M TEepMO3JIEKTPUUECKOU
SHEPreTUKH)

9. AmmepmeTp 1a00paTOPHBIMA

10. BomeT™eTp nabopaTopHBIN

11.KonopumeTtp ¢ HaOOpOM KATOPUMETPUICCKUX TEI

12. TepmomeTp nabopaTOpHBIN

13. Kommekt ' A-taboparopuii o Gpusuke

JleMoHCTpanoOHHOE 000PYy/A0BaHNE U PUOOPHI
JlonoiHUTE/IbHOE BAPUATHBHOE 000Py/10BaHHE
1. Kommnekr jyisi HW3y4eHHS] OCHOB MEXAaHWKH, MHEBMATUKH M BO300HOBISIEMBIX
HMCTOYHUKOB SHEPTUU
bapomerp-aneponn
biiox nutanus perynupyemMsiin
Be6-kamepa Ha OABUKHOM IITATHBE
Buneokamepa asst paboThl ¢ ONTUYECKUMH IPUOOpPaAMHU
I'enepaTop 3ByKOBOU
['urpometp (rcuxpomerp)
['py3 HabopHBIN
JnHaMoMeTp A€MOHCTPAIIMOHHBIN
10 KoMruiekT mocy/ipl 1IeMOHCTPAIIMOHHOM C MPUHAJIC)KHOCTIMHU
11. MaHoOMeTp KUJIKOCTHOM IEMOHCTPAIMOHHBIN
12.MeTp 1eMOHCTPAIIMOHHBIH
13. MUKpOCKOIT IEMOHCTPAIlMOHHBII
14.Hacoc BakyymHblii KoMoBckoro
15. Cronuk noabeMHBIN
16. [lItaTiB 1eMOHCTPAIMOHHBIN (PU3NIECKHIA
17.OnexkTporuutka
JleMoHcTpauMoHHbIe NpUOOpPHI. MexaHuKa
Habop neMoHCcTpanmoHHbIN 0 MEXaHUYECKUM SIBJICHUSIM
HaGop neMoHCTpaIimoHHbIN 10 TWHAMHUKE BPallaTeIbHOTO JBUKCHUS
Habop neMOHCTpallMOHHBIN 0 MEXaHUYECKUM KOJIeOaHUsIM
Habop neMoHCcTpanmoHHbIN BOJIHOBBIX SIBIICHUM
Benepko Apxumena
Mastauk MakcBenna
HaGop ten paBHOTO 00BEMa
Habop ten paBHOIt Macchl
[TpuGop st teMOHCTpauK aTMOCHEPHOTO JaBICHUS
10 [Tpu3ma HaKJIOHSIOIIASICS C OTBECOM

©CoNoORRWN

CoNOR~LNE
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11.Ppryar 7eMOHCTPAIIMOHHBIH
12.Cocynsl coobmaronuecs
13.CrakaH OTIUBHOM J€MOHCTPAIIMOHHBIH
14. Tpy6kxa HproToHa
15.1llap INackans
JdemoHcTpannonHbie npudopnl. MoJsiekyJasipHas pusnka

1.
2
3.
4.
5

6.

Habop neMOHCTpalimoHHBIHM 110 MOJIEKYJISIPHOM (pU3HKE U TEIUIOBBIM SIBJICHUSIM
Habop neMOHCTpaIlimoOHHEIH 110 Ta30BBIM 3aKOHAM

Habop xanumisgpos

TpyOka U1 TEeMOHCTpalluy KOHBEKIUH B KUJAKOCTH

[lwMHApPEl CBUHIIOBBIE CO CTPYTOM

[Tap ¢ konbIIOM

JleMOHCTPaUMOHHBIE PHOOPBI. DJIEKTPOAUHAMHUKA U 3BYKOBbI€ BOJIHBI

agbrwnE

©ooNO

BBICOKOBOJIBTHBIM MCTOUYHHUK

['enepatop Bau-ne-I'paada

Jo3nmetp

KaMepToHbI Ha pE30HAHCHBIX SIIUKAX

KoMmiiekT mnpubGopoB W  TNpHHAMICKHOCTEH IS JEMOHCTpAIlMd  CBOMCTB
AJIEKTPOMArHUTHBIX BOJTH

KomruiekT mpuOopoB i U3ydeHHs MPUHITUIIOB paIHOIIpUeMa U paguorepe1adn
Kommiekt npoBoioB

Marnut gyrooGpa3Hbii

MarsuT nosiocoBoil 1I€MOHCTPAIIMOHHBIN

10 Marmmmna snextpodopHas
11. MasiTHUK 3JIEKTPOCTaTUYECKUI
12.Habop 1o u3y4yeHnto MarHuTHOTO MOJs 3eMJIu
13.Habop n1eMOHCTpalMOHHBIN 10 MATHUTHOMY ITOJIFO KOJIBIIEBBIX TOKOB
14.HaGop neMOHCTpAIMOHHBIN MO MOIYIPOBOTHUKAM
15.HabGop neMoHCTpalmOHHBIN MO MOCTOSIHHOMY TOKY
16.HabGop n1eMOHCTpAIIMOHHBIN MO 3JIEKTPUIECKOMY TOKY B BaKyyMe
17.HaGop neMOHCTpaIMOHHBIN IO AIEKTPOJUHAMUKE
18.Habop /u1st fIeMOHCTpAIlMK MAarHUTHBIX TTOJICH
19.HaGop 11t 1eMOHCTpaluy ANEKTPUUECKUX MOoJIeH
20. Tpancdopmarop y4ueOHbII
21.Tlanouka CTeKIsTHHAS
22.Tlanouka 200HUTOBAS
23.TIpubop Jlenna
24.CTpenky MarHUTHbIE Ha IITaTHBAX
25.CyInTaH 3JIeKTPOCTaTHYECKHM
26.1ITaTuBBI U3OJIUPYIOIIHE
27.D1neKTpOMarauT pa3oopHbIit
JleMOHCTpauMOHHbIe NPUOOPBI. ONTHKA U KBaHTOBast pusnka

1.

2
3.
4.
5

HaGop neMoHCTpaIimoHHbIN IO TeOMETPUICCKON ONITHUKE
HaGop nemMoHCcTpaIimoHHbIN TT0 BOJTHOBOM OTITHKE
CrieKTpocKoMN IBYXTPYOHBII

Ha6op criekTpaibHBIX TPYOOK ¢ HCTOYHUKOM IMUTAHUS
VYcranoBka 1st u3ydeHus: Gorodddexra

27



6.

Habop nemoHcTpanoHHbIN 110 OnpeenaeHuto nocrossnuoi [1nanka

I[eMOHCTpaHHOHHBIe y‘l66HO-HaFJ'Iﬂ)_IHLIe nocoous

1.
2.
3.

KoMruiekT HarfsiHpIX TOCOOUH JIJ1s1 TOCTOSTHHOTO MCTIONh30BaHUS
KommuiekT noptpetoB i odhopMieHUs: KaOuHeTa
KoMIuiekT 1eMOHCTPallMOHHBIX YUE€OHBIX TaOIHI]

OobopynoBanue Ja00PAHTCKON KaOMHeTa (PU3UKH

OcHoBHOe 000py/10BaHMe

CoNoOk~wNE

Crout ¢ smMKaMu AJ11 XpaHEeHUs/ TyMOoi

Kpecno oducnHoe

Cton m1abopaToOpHBIN MOCUHBIN

CymuinbHas naHenb s TOCY IbI

[xad m1s XpaHeHUS yIeOHBIX TOCOOMH

[kad ans xpaneHus: MOCYIbI/TIPUOOPOB
JlaGopaHTcKuit cTON

Cryn nabopaTopHbIi, peryJIupyeMblil IO BHICOTE
Cucrema xpaHeHus TaOJIUIL U TJIAKaTOB

DJIEKTPOHHbIE CPEACTBA 00yYeHHSI

OcHoBHoOe 000py10BaHHE

1.

w

DneKkTpoHHbIE cpeacTBa o0yuenus/MaTepakTuBHBIEC TOcOOuUs/OHNIaitH-KypChl (110
MpeAMETHOM 001aCTH)

KommiekT yuebHbIx BUACO(GUIBEMOB (10 TPeAMETHOM 001acTh)

KomruiekT uepTesxkHOro 060py10BaHus U MPUCIIOCOOTCHHIMA

[TnaHmeTHwIN KOMIBIOTEP (JTUIIEH3MOHHOE TPOrpaMMHOE oOecIiedeHue,
o0pa3oBaTeNIbHbIN KOHTEHT, CUCTEMA 3allIUThl OT BPETOHOCHON HH(pOpMAIUN)
[Mudposas naboparopus 1uisl y4CHHKA

JleMOHCTpPaUMOHHBbIE Y4e0OHO-HATJISA/IHbIE MTOCOOU

OcHoBHoOe 000py10BaHHE

1.
2.

1.

2.

HaGop npo3payHbIx reOMETPUUECKUX TEJl C CCUCHUSIMU
CrnoBapu, CripaBOYHUKH, YHITUKIIONEUs (TI0 TPeIMETHOM 001acTh)

NudopmannonHoe obecnevyeHmne
OcHoBHas JUTEpaTypa
Mskumes I'.51., Byxosues b.b., Corckuit H.H. mon penakmueii [TapdhentseBoit H.A.
®dusuka 10 AxknmonepHoe obmiectso "M3natensctBo "lIpocBemenue”, 2021.
BbyxoBues b.b., Mskumes I'.JI., Yapyrun B.M. non penaknueii [TapdpentoeBoit H.A.
®uzuka 11 Akuunonepnoe obmiectso "M3narensctBo "lIpocsemenue” , 2021.
KacpsnoB B.A. ®uzuka 10 O011ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
"IIPODA"; AkunonepHoe obimiectBo "M3narensctBo "[Ipocsemenue”, 2020.
KacbsnoB B.A. ®usuka 11 O61iecTBoO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
"IIPODA"; AkumonepHoe obmectso "M3narensctBo "[Ipocsemenne”, 2020.
JlonoTHUTE/IbHAA JINTEPATyPa

Jmutpuesa B.®. dusuka 11t npodeccuii u crienuanrbHOCTEH TEXHUIECKOTO
npodwst: yueOHuK.- M.: Axkagemus, 2021.
Ponuonor B.H. ®usuka: yuebHoe mocodue aist CI10.- M.: FOpaiit, 2022.
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w

. dAmutpuena B.®D. ®usuka ns nmpodeccuii U CrielnagIbHOCTeH TEXHUYECKOTO
npoduiist: yaeOHuk.- M.: Akagemus, 2022.
DJIeKTPOHHBIE 00pa3oBaTeibHbIE PECyPChl

1. Jdmurpuea B.®. ®usmka ma8 npodeccuil W CHENMANBHOCTEH TEXHHYECKOIO
npodpuns / B.®. [ImurpueBa: COopHuk 3amad.- M.: Akagemus, 2021.-
[D51eKTpOHHBIN yUeOHHUK |

2. Jlmutpuea B.®. ®wusuka mas npodeccuii M CHENMHUAIBHOCTEH TEXHHYECKOTO
npoduns / B.®. ImutpueBa: KoHnTposnbHble Matepuansl.- M.: Akagemus, 2019.-
[D51eKTpOHHBIN yUeOHHUK |

3. JmutpueBa B.®. ®usuka s mpodeccHil M CHENUATbHOCTEH TEXHHYECKOTO

npoduis: yueOHuk.- M.: Axanemust, 2021.

https://drive.google.com/file/d/0B5-hgA684dKY QldGdzdsUOJHZVE/view

. Pomnonor B.H. ®usuka: yue6noe mocodue aiist CI10.- M.: IOpaiit, 22.

https://aldebaran.ru/author/nikolaevich_rodionov_vasiliyi/kniga_fizika_2_e_izd_ispr

i_dop_uchebnoe_posob/

[Ipesentanuu o 165 temam.

MynbTuMeuiiHbIe 00yYaronue MporpaMMBbI:

Otkpeitas pusuka (14. u 24.)

0. ®usuka 10(6ubmmorexka Kupuina u Medoaus)

11. ®usuka 11(6udanorexa Kupumna u Medous)

12. Dpomronus ( 1, 2, 3, 4uacTn)

13. buodusuka u HTII (1 u 24.)

14. ®uszuka 10-11K1.:3]1eKTPOHHOE IPHIIOKEHHE K YUeOHUKY Mskuiesa, I'. 5. u ap.

o ok

=R

TpeOoBaHus K nmexaroru4ecKuM padoTHUKAM

Briciiee mpodeccuonansHoe 00pa3oBaHWE WM cpeaHee MpodeccHoHaAIbHOE
o0Opa3zoBaHue 10 HAIMPaBJICHUIO TOATOTOBKH "OOpa3oBaHHE U TeJaroruka’ Wid B 00JIacTH,
COOTBETCTBYIOUIECH MpernojaBaeMoMy MpeaMeTy, 0e3 MpeabsBieHus TPeOOBaHUM K CTaxy
paboTtsl MO0 BhIcIIee MpodecCuoHaTFHOE 00pa30BaHUE WM CpelHee MPodecCuoHaNIbHOE
oOpa3oBaHuEe W JOMOJHUTENbHOE NpodeccuoHaNbHOEe O00pa30BaHHWE IO HAIMPaBICHUIO
JESTSIIBHOCTH B 00pa30BaTEILHOM YUPEKJACHUH 0€3 TPEIbABICHUS TPEOOBAHHHA K CTaXy
paboTHL.
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https://drive.google.com/file/d/0B5-hqA684dKYQldGdzdsU0JHZVE/view
https://aldebaran.ru/author/nikolaevich_rodionov_vasiliyi/kniga_fizika_2_e_izd_ispr_i_dop_uchebnoe_posob/
https://aldebaran.ru/author/nikolaevich_rodionov_vasiliyi/kniga_fizika_2_e_izd_ispr_i_dop_uchebnoe_posob/

7. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUSs 00111e00pa30BaTeIbHOI0 Y4e0HOr0 nmpeaMeTa

KoHTposib m omeHKa pe3yibTaTOB OCBOCHHUS OOIIECOOPa30BaTEIBHOTO YYeOHOIO TpEAMETa PACKPBIBAIOTCSA Yepe3 AUCHUIUIMHAPHBIE PE3yJIbTaThl, HAIpPaBICHHBIC Ha
(hopmupoBaHue 00mMKX U MPodeCCHOHATPHBIX KOMIIETEHITHH 0 pa3fiesiaM M TeMaM cofiepKaHus yIeOHOTro MaTepHrana.

Oo6urue / npodeccHoHATIbHBIE

Ilenaroruyeckue TeXHOJOTHH / aKTHBHBIE

Pa3nen / Ne ypoka Tun oeHOYHBIX MepONPUATHIH
KOMIIETeHIIMH (hopmMbI M MeTOABI 00YUEHHUS
OK 01. Bei6bupats criocoObl perieHus Ilenaroruyeckue TeXHOJIOTHU: VYeTHBI onpoc
3amaq podeCCHOHATTEHOM P2, Tema 3.1 JTUIHOCTHO-OPHUEHTHUPOBAHHEIE, IIpakTrdeckue paboOThI
NEITETIPHOCTH  TIPUMEHHTENIHHO K P 3, Tema 2.1 nH(OPMAITMOHHO-KOMMYHHUKATHBHEIE PasnoypoBHeBBIE 3a0aHUS
Pa3IMYHBIM KOHTEKCTaM P.7 temal.l TEXHOJIOTHH, 310pOBbecOeperaroIue KoncnekTsr
TEXHOJIOTHH. 3ananus Ha aThopme AKaaeMus
AKTHBHBIE  MeTOAbl  O0y4eHMs:
Oecema, Tmpe3eHTanus, pabdoTa € TEKCTOM,
npoOieMHast JeKIHs, 1eI0Basi Uurpa.
OK 02. Hcnone3oBath P1 Ienaroruyeckue TeXHOJIOTHU: VYeTHbI onpoc
COBpEMEHHBIE CPENICTBA MOMCKa, P2, tema 2.2 JUYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTudeckne paboThI
aHaIM3a U UHTepHpeTanyu P 2, tema 2.3 UHQOPMAITIOHHO-KOMMYHUKATHBHBIC Pa3noypoBHeBbIe 3aaHNA
rH(OpMaIy, u P 3, rema 3.3 TEXHOJIOTHH, 3JI0pOBhECOEperaroniye @poHTaNBHBIN ONpOC
nH(pOpMAITMOHHEIE TEXHOJIOTUH P 5, Tema 3.1-3 TEXHOJIOTHH. KoncnekTsr
JUIst BBIITOJIHEHHUS P6 AKTHBHBIE  MeTOAbLI  OOy4YeHUS: 3ananus Ha aThopMe AKaTeMus
3a1a4 MpoQecCHOHATEHON Oecema, mpe3eHTanms, paboTa € TEKCTOM,
JeSITeTIbHOCTH pobJeMHas JISKLHsl, AeJI0Basi Urpa.
OK 03. IInannpoBaTh P1 Ileqaroruyeckue TeXHOJIOTHH: VYceTHsIl onpoc
peann30BbIBaTh COOCTBEHHOE P2, tema 2.2 JIMYHOCTHO-OPUEHTUPOBAHHBIE, [pakTrndeckue paboThI
npodeccCuoHANTBEHOE u P 2, tema 2.3 UHQOPMAITHOHHO-KOMMYHUKATHBHBIE Pa3noypoBHEBBIE 3a1aHUs
JIMYHOCTHOE pasBuTHE, P6 TEXHOJIOTHH, 3710pOBbecOeperaronme DpoHTaNIBHBIN 0NPOC
MPEANPHHUMATEIBCKY IO TEXHOJIOTHH. KoncnekTs
JESATENBHOCTD B 3ananus Ha IaThopMe AKaeMus
npoeccuoHaIbHON ctepe, AKTHBHBIE  MeTOAbI  O0y4eHMA:
WCIIOJb30BaTh 3HaHUS 1o Oecema, mpeseHTanms, paboTa C TEKCTOM,
(MHAHCOBOII  TPaMOTHOCTH B npobIeMHast.
Pa3IMYHBIX )KU3HEHHBIX CHTYaIHIX
0K 04. O dexTuBHO P1 Ileqaroruyeckue TeXHOJIOTHU: VYcTHbIH onpoc
B3aMMOJICIICTBOBaTE W padOTaTh B P 3, tema 3.1 JUYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTrnyeckue paboTb
KOJUIEKTHBE ¥ KOMaH/Ie P 3, tema 3.2 WHPOPMAITMOHHO-KOMMYHHUKATHBHBIE PasnoypoBHeBBIE 3a7aHHA
P6 TE€XHOJIOTHH, 310pOBbecOeperaroLe ®poHTANBHBIN ONPOC
TEXHOJIOTHH. KoncnexTs
AKTHBHBIE  MeTOABI  OOYYEeHHsI: 3amanus Ha miarGopme AKageMus
Oecema, TmpeseHTalns, paboTa C TEKCTOM,
pobJIeMHast JISKIHSL,.
OK 06. IIposBasate  TpaxIaHCKO- P1 Ilexqaroruyeckue TeXHOJIOTHU: VYcTHbIH onpoc
MMaTPUOTHICCKYIO P4, tema 2.1 JTUIHOCTHO-OPUEHTHPOBAHHEIE, TectupoBanme
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MMO3ULIHIO, JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha OCHOBE
TPAIUIMOHHBIX  OOIIEYEITOBEUCCKIX
IICHHOCTCH, B TOM 4YHCIIE c
Y4EeTOM rapMOHU3ALIUN
MEKHAIMOHAJIBbHBIX

H MEXPEITUTHO3HBIX
OTHOIICHUH, MIPUMEHSTh
CTaHIApTHl  AHTUKOPPYIIIHOHHOTO
ITOBEICHMS

HHPOPMAITUOHHO-KOMMYHHUKATHBHBIC
TEXHOJIOTHH, 3II0pOBhecOeperaromue
TEXHOJIOTHH.

AKTHBHBIE  MeTOAbLI  O0y4YeHMH:
Oecema, Tmpe3eHTaIns, paboTa C TEKCTOM,
POOJIeMHAs JICKIIHS, JIeTI0BAas UTpa.

[IpakTryeckue paboTb
Pa3zHoypoBHEBbIE 3a1aHUSA
®poHTaNIBHBIN OMpOC

KoncnexTs

3ananus Ha aTopMe AKaIeMus

OK 07. CopnelicTBOBaTh P 3, tema 3.1 Ilexqaroruyeckue TeXHOJIOTHH: YcTHbIH onpoc
COXpaHEHUIO OKpY’KaroIien JIMYHOCTHO-OPUEHTHUPOBAHHEIE, [IpakTrndeckre paboThI
cpensl, pecypcocOepexeHHIo, nHGOPMALMOHHO-KOMMYHUKATHBHBIE Pa3zHoypoBHeBbIe 3anaHus
MPUMEHATh  3HAHUSA 00 TEXHOJIOTHH, 3I0pOBbecOeperarIue KoncnekTsr
W3MEHEHUH  KJIMMaTa, MPUHIIUIIEI TEXHOJIOTHH. 3ananus Ha aThopMe AKaaeMus
OepeKIIMBOro MPOU3BOJICTBA, AKTHBHbIE  MeTOAbl  OOy4eHHs:
3¢ (EKTHBHO NEWCTBOBATH B Oecema, mpe3eHTanus, padoTa C TEKCTOM,
Ype3BbIYaHHBIX CUTYaIUsIX npoOseMHast JeKIHS.
IIK 2.1. OcymecTBiATh P1 Ilenarorunyeckue TeXHOJIOTHHU: VCTHBI onpoc
yIpaBJeHHE MAIUHOM, B TOM P2, tema 2.3 JUYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTudeckne paboTHI
4qHCIIe U TP BOSHUKHOBEHHH P 1, tema 2.2 UHQOPMAITHOHHO-KOMMYHUKATHBHBIE Pa3noypoBHEBBIE 3a1aHUs
HELITATHBIX CHTYALHil. P 3, Tema 3.2 TEXHOJIOTHH. KoncnekTsr
AKTHBHBIE  MeTOAbl  O0y4eHMs:

Oecema, pabota C TEKCTOM, MpoOJIeMHas

JIEKITHUs, JIEN0Bas Urpa.
MK 2.3. ITpoBOaUTH TOATOTOBKY P1 IMenaroruyeckne TEXHOJIOTHH: YcTHEIN 0ITpoc
K TPaHCIOPTHPOBKE P 2, rema 2.4, JUYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTudeckue pabOThI
Pa3INYHBIME BHAAMH P 3, tema 3.2 UHQOPMAITHOHHO-KOMMYHUKATHBHBIE Pa3noypoBHEBBIE 3a1aHUs
TpaHCIopTa. TEXHOJIOTHH. KoncnekTsr

AKTHBHBIE MeTOAbI  O0y4YeHMS:

Oecema, pabora ¢ TEKCTOM, MPOOJIEMHAs

JIEKITUS, JISNOBas Urpa.
IIK 2.4. BHMOTHATE TOPOKHO- P1, Ilemarornueckue TEXHOJIOTHHU: YcTHBIM onpoc
CTpOUTENBHBIE PAa0OTHI, COOJOas P2, tema 2.4 JIMYHOCTHO-OPHUEHTHUPOBAHHEIE, [IpakTrnueckue paboTb
TEXHUYECKHE TpeOoBaHHA u P 3, tema 3.3 WHPOPMAIIMOHHO-KOMMYHHUKATHBHBIE Pa3noypoBHEBBIE 3a1aHUs

0e301acHOCTh MPOU3BOJICTBA

TCXHOJIOTUHA.

AKTHBHBIE  MeTOAbI  O0y4YeHMA:
Oecema, pabota C TEKCTOM, MpoOJIeMHAas
JICKITHUS, ICIIOBas Urpa.

KoHcnekTrl
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