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1. IHHosicHUTEJBLHASA 3aAIIUCKA

[Iporpamma oOmieobpazoBatenbHoro ydeoHoro mpeamera OVIL. 06 dusmka (6a30BBIif
YPOBEHb) INpeJHA3HaueHa /s M3y4YeHHsd (U3MKU B Npo(ecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIusaX, pean3yIoluX 00pa30BaTEIbHYIO0 MPOrpaMMy CPEIHETro 00IIero oopa3zoBaHus B
mpejaesiax OCBOSCHHS OCHOBHOHM mpodeccuoHalbHOM oOpa3oBarenbHor mporpammel (OITOIT)
CIIO na 6aze OCHOBHOI'O OOIIEro 0Opa30BaHMs MPHU MOATOTOBKE KBATU(MUIIMPOBAHHBIX PabOUYNX
u cayxamux no npodeccun 23.01.07 MammHuCT KpaHa (KpaHOBIIHUK).

[Tporpamma no ®usuke (0a30BBIN ypOBEHb) Ha YPOBHE CpeJHEro oOIIero oopa3oBaHUS
pazpaborana Ha ocHoBe DenepallbHOrO ToOCYJapCTBEHHOIO O00pa30BaTENBLHOTO CTaHAApTa
cpenHero odmero obpasoBaHus (mpuka3 MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoii
Oeneparun ot 17.05.2012 Ne 413 B pexn. ot 12.08.2022), denepanbHOi 00pa30BaTEIbHOM
porpaMMoi cpeaHero obmiero oopasoanus (mpuka3z Munnpocpemenus Poccun ot 23.11.2022
Ne 1014) u ®I'OC CIIO no npodeccun 23.01.07 MammHUCT KpaHa (KPaHOBIIHK).

VYuebnsiii mnpeamer @Ouszumka BXOAUT B 0011€00pa30oBaTEIbHBIN IHMKJ, MOIIUKI
o0si3aTenbHbIe y4eOHbIe IPEIMETHI U YUTACTCS Ha MIEPBOM Kypce 00ydeHHs.

Wzydyenne ¢Qu3ukn KkKak HAykKd O Haumbojee OOMMX 3aKOHAX MPUPOJBI BHOCUT
CYLLIECTBEHHBIM BKJaJ B (OPMUPOBAHME HAYYHOI'O MHUPOBO33PEHHS OYIYyIIUX CIIELHATUCTOB.
Nmenno Qusmyueckne 3aKOHBI JIEKAaT B OCHOBE (YHKIIMOHHUPOBAHHS TEXHUYECKHX YCTPOWCTB,
CPEJICTB CBSI3U W TIEpe/iayu dHEPTuu, paboThl TPAHCIIOPTHBIX CPEJICTB U OBITOBBIX TEXHUYECKUX
npubopoB. be3 mnoHumMaHus (PUINYECKUX 3aKOHOMEPHOCTEH HEBO3MOXHO 3 EeKTUBHOE
MCIIOJIb30BAHKE TPUMEHSIEMOr0 Ha MPOU3BOACTBE 000PYI0BaHUS, PETYIUPOBAHUE U YIIPABIECHUE
MIPOM3BOJICTBEHHBIMU TIpOLleccaMu, COOJIOJIEHUE TPaBHII OXpaHbl Tpyaa. CHenuanaucT A0JKEeH
BJAQ/eTh HE TOJIBKO 3HAHUSAMHU OOIIMX 3aKOHOMEPHOCTEH MPHPOJbI, HO U yMEHHUSIMHU
MIPOTHO3UPOBATh X0 (PU3UYECKHUX IMPOIECCOB, PACCUUTHIBATH MX ITapaMeTphl, MPOCKTHPOBATH
¢bu3nYecKre U TEXHUIECKHE CUCTEMBI, HCIIONIBb3Ys 3aKOHBI (DU3HKH.

[ToaroroBka KBaIM(PHUITUPOBAHHOTO CICIIHANIKMCTa 0013aTeILHO BKIFOYaeT (hOPMUPOBAHUE
y HEro MeTOA0JOIMYECKUX YMEHHUI U HABBIKOB, B TOM qucie
JKCIIepUMEHTANbHBIX. [lpy BbINONIHEHHH JAa0OpaTOpHBIX paboT Mo (¢u3nke oOydaromuecs
OCBaMBAaIOT IUIAHWPOBAHUE HKCHEPHUMEHTA, BHIOOP M HCIOJIB30BAaHHUE HEOOXOIUMOTO JUIS €ro
MpOBEACHNUA OO0OpPYJOBaHMSA, METOJbl TPOBEACHUS H3MEpPEHHH M O0OpabOTKH MOJTYYEHHBIX
JAHHBIX, OLIEHKY TOYHOCTH MOJIYYEHHOI'O PE3yIbTaTa.

B mpomecce wu3ydenums obOmieoOpa3zoBarenbHoro nmpeamera @dusuka  Oyayiiue
CHELMATUCThl Y4aTcs HCIOJIb30BaTh MHOTOYMCIICHHbIE HCTOYHUKUA HWHGPOpPMAIMU: TaOIUIbI
¢u3nYecKnX BENWYHMH, TpauKu 3aBUCUMOCTEH, IHAarpaMMbl COCTOSHHM, CXeMaTHYeCKue
PUCYHKH, DJIEKTPUYECKUE U ONTUYECKUE CXEMbI. JTO TO3BOJIAET CPOPMHUPOBATH Y O0yUaIOIIHUXCS
KylnbTypy paloTbl ¢ uH(pOpMaIMei, NpeACTaBICHHON B pa3HbIX (QopMax, YHUTATEIbCKYIO
KOMIETEHTHOCTb.

W3ydenne ucTopuu pa3BUTHS (U3MKA M TEXHHKH IMOMOTAaeT OOYyYarolIMMCS TOHATH
nporiecc  (GpOPMHPOBAHHUS COBPEMEHHOW IMBHIM3AIMH. OTHMH OCHOBHBIMH (hakTOpamu
o0ycnoBieHa HEOOXOIUMOCTh HM3yueHHs (U3UKH B CHCTEME CpeaHero mnpodeccunoHaIbHOTO
oOpa3oBaHus, €€ poJib B CTAHOBICHUH Oy TyIIuX
KBaJTU(UITUPOBAHHBIX KaJIPOB POCCUICKOI YKOHOMHUKH.

OCHOBHBIMH LeJIAMH U3Y4eHHUS (PU3HUKH B 0011EM 00pa30BaHUH SABIISIOTCS:

e @opMmupoBaHHE WHTEpeCa U CTPEeMJICHHS OOydJalomuXcsi K HAaydYHOMY H3YYCHHUIO

NPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e Pa3BuTue mpeacTaBleHWH O HAYYHOM METOA€ TO3HaHUS U (QopMUpOBaHUE

HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSM;

e @DopMUPOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJjbTaTa M3Y4EHHUS OCHOB CTPOEHUS

MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



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.

HocTmkenue  3TUX  Leled  oOecleuyuBaeTcsi  pEHIeHHEM  CIENYIOIUX  3aaa4
B IIpolLiecce U3y4YeHUs Kypca (PU3UKU Ha YPOBHE CPEHET0 00IIero oopa3oBaHus:

e [IpuoOperenne cucrembl 3HaHMM 00 OOMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHAX, BKJIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, 3JICKTPOJAMHAMHUKY, 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 Pa3IMYHBIX 33]1a4 C SIBHO 3aJaHHOW (hU3UYECKON MOJIEIBIO,
3a/1a4, MoIpa3yMeBaloIUX CAMOCTOSATENbHOE Co3aHue PU3NUECKON MOJIENH, aJJeKBATHOM
YCJIOBUSIM 3a/1a4H;

o [lonnmanue (HU3NYECKUX OCHOB W TPHUHLMIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO CpPeay;

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

e (Cozpanue yCIOBHM sl pa3BUTHUS YMEHUM MPOEKTHO-UCCIIECIOBATEIbCKON, TBOPYECKOM
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 OusnKa sBISIIOTCS:

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. KoMIEeTeHTHOCTHBIN TOAXO0/a - 3TO NMPHUOPHUTETHAS OPHUCHTAIMSA 0Opa30BaHUS HA €To
pe3yJIbTaThl: dhopmupoBanue HEO0OXOIUMBIX obre KYJIbTYPHBIX u
npodecCuoHaIbHbIX KOMITCTCHIIUH, caMoompeieNieHue, COIIMATU3AIIHIO, pa3BuTHE
WHIMBHUIYaJbHOCTH U CAMOAKTyaJIU3aIIHIO.

B coderanun 3THX MOAXOJOB MPU TPENojaBaHUU (U3UKH TPUMEHSIOTCS 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 TMIpaKTUUECKas MOATOTOBKA MPH BHITIOJHEHUH Ja0OPATOPHBIX PabOT M HA MTPAKTUUECKHUX
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 HaNpPaBIEHHOCTh (U3MKU  TPEIIOJIaracT  IIeJICHANPABICHHOE
MPUMEHEHNUE TIeJarOTUYECKUX CPEACTB, OOECIEeUMBAIOIIUX HE TOJBKO (OPMHPOBAHHUE Y
00ydJaromuxcsi 3HaHU, yMEHUN U HaBBIKOB IO JUCIMIUIMHE, HO U Pa3BUTHE MHTEpeca K JaHHOU
npodeccun WM CHEMUATbHOCTH, a TakKe MPO(ECCHOHAIBHBIX KAueCTB JIMYHOCTH OYIyIIEro
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cnenuanucra. [lpuHIun mnpodeccHoHanbHONW HANMPaBICHHOCTH pPEAJM3yeTcss depe3 CBS3b
o0mieo0pa3oBaTeIbHON TMOJATOTOBKH €  MPOQECCHOHATBHOM, OCYIIECTBISIEMO Ha OCHOBE
MEXMPEIMETHOW HHTErpanu U (POPMUPOBAHUU MPAKTHUUYECKUX HABBIKOB. [IpW BBINOIHEHUU
1abopaTOpHBIX pabOT W PEIICHUH SKCIICPUMEHTAIBHBIX 33]1a4, OPUCHTHPOBAHHBIX Ha OYIAYIYIO
npoecCHOHANBHYIO ~ JACSITENLHOCTh C  y4eTOM  CHelMU(UKH TIOJTOTOBKH B paMKax
o0pa3oBaTeNIbHOW  MpOTrpamMMbl MO  NMPOQPECCUU/AOHKHOCTH  CIy’Kallero, olydaromuecs
OpUOOpeTaloT TNPAKTUYECKHME HABBIKM, BeAylMe K (opMHpOBaHUIO TPOodhecCHOHATBHBIX
koMmrieTeHIui. Kpome Toro, moaroroBka kK OopMUPOBAHHUIO MPOPECCUOHATBHBIX KOMIETEHITUI
OCYILECTBIISIETCS. 4epe3 peIIeHHEe 3aJad C yd4eToM MpodeCCHOHATBHON HANpaBICHHOCTH,
IpelyCMaTPUBAIOIINX MOJEIHUPOBAHUE YCIOBHM, HEMOCPEJCTBEHHO CBS3aHHBIX C Oynaylein
npodeccHoHANBHON JeSTEIBHOCTHIO. BBITIOIHEHNEe WHIMBUAYATBHBIX MPOEKTOB MO (U3HKE HA
TEMbI, HETMOCPEJICTBEHHO CBSI3aHHBIE C TMOJydaeMod Tmpodeccueir padouero/goMKHOCTHIO
CIIy’Kalllero, CIHOCOOCTBYET Ha CTaAuM o00I1eo0pa3oBaTeNbHOTO IHMKJIa Hauboliee MOJIHOMY
npodeccuoHaTbHOMY camMoomnpeeeHI0 o0ydaromuxcs. [I[puMeHeHus IeKTPOHHOTO 00yUYeHUs
W JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA IPU OCBOCHHUU MPOTPAMMBI  y4eOHOTO
mpeaMera AaéT BO3MOXHOCTH OOYYArOIIMMCS BBITOJIHCHHS MPOTPAMMBI HETIOCPEACTBEHHO IIO
MECTYy JKUTEJIbCTBA WJIU HMX BpeMEHHOro mnpeObiBanus. [Ipu 3TOM co3mar0TCst yClIoBHUS IS
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 CaMOCTOSTEIHHOU PabOTHI.
O0bem 0011€00pa30BaTEILHOIO Y4EOHOI'0 IpeAMeTa
U BU/JBI Y4eOHOIl padoThI:

Buj yueOHoi1 padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 147

BT. 4.:

1. OcHOBHOE cojiepKaHue 75
TeopeTuieckoe o0ydeHne 66
n1abopaTopHbIE 3aHSITUS 9
caMoCTOsTeNIbHas paboTa 47

2. IlpodeccronanbHO OPUESHTUPOBAHHOE COCPIKAHNE 25

BT. 4..

TeopeTudecKoe oOydeHne 25

MPAKTUYCCKUC 3aHATUA

IMpomexxyTouHas aTTecTanus Mo cemecTpam (2 cemecmp - 3K3aMeH)




2. [lmaHupyeMbl pe3yJIbTAThl 0CBOEHHS 00111€00Pa30BaTEeIbLHOI0 Y4eOHOro npeamera B coorBercTBuu ¢ ®I'OC CIIO
u ®IrocC Coo

Kox v nanmenoBanue

Ilnanupyemble pe3yJbTaThl OCBOEHHUSI PeAMeTa

(opmupyembIx

.« JIM4YHOCTHBIE, MeTANIPeIMEeTHBIE IIpeamerHbIE
KOMIICTCHIIUN
OK 01 Bgeibupare crnocoOvl | B wactu TpygoBOro BocHHTaHHSA: IIP1 - chopMHpPOBAaHHOCTH MOHUMAHUS POJH (PU3UKH B IKOHOMHUUYECKOW, TEXHOJIOTHUECKOM, COLHAIBHON 1
pereHus 337a4 | - TOTOBHOCT K TpPYyIy, OCO3HAHHE LIEHHOCTH MAacTepCTBa, | 3THYECKOH cepax AEsATENbHOCTH YeNIOBEKa; POJIM U MecTa (DM3HKH B COBPEMEHHOIT HayYHOH KapTHHE MUPA;
npodecCuoHanbHOI TpyHooodue; pOJII aCTPOHOMHM B IIPAaKTHYECKOH MEATENBHOCTH 4YeNOBeKa M JalbHEHIIEM Hay4HO-TEXHHYECKOM
JEATEIbHOCTH TIPUMEHUTENIBHO | - TOTOBHOCTh K aKTHUBHOI JESATEIBHOCTH TEXHOJOTHYECKOH M | pa3BUTHH;
K pa3IMYHBIM KOHTEKCTaM COLMAIGHOM ~ HANpPaBIEHHOCTH, CIOCOOHOCT  MHHMIMMpPOBaTh, | ITP 2 - BIameTh 3aKOHOMEPHOCTSIMHM, 3aKOHAMU U TCOPUSIMH (3aKOH BceMHpHOro tsrotenus, I, IT m IIT

IUTAHKPOBATh U CAMOCTOSATENFHO BBITIOJHATH TAKYIO JICATCIHHOCTS;
- HHTEPEC K Pa3IM4HbIM chepam npodhecCHoHanbHOM e TeIbHOCTH,
OBnaficHue  YHUBEPCAIbHBIMH ~ yYEOHBIMH  ITO3HABATEIbHBIMU
JIEHCTBUAMM:

a) 6azoBble JOrHYecKUe AeiCTBHUsI:

- CaMOCTOSATEIbHO (POPMYIMPOBATH U aKTYyaM3HPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBEHHBI MPHU3HAK WIH OCHOBAHUS JUIS
CpaBHEHUS, KIIaCCU(UKAIIMU U 0000IICHHUS;

- OTIPEACTATh LENU NSATSIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTCPUHU
HX TOCTHKCHHUS,

- BBISBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PACCMATPUBACMbBIX
SIBJICHUSX;

- BHOCHTH KOPPEKTHBBHI B JIESATEIBHOCTH, OLICHUBATH COOTBETCTBHE
Pe3yabTATOB IIEIISIM, OIICHUBATh PUCKHU MOCICICTBUI NEATEIBHOCTH;

- pa3BUBaTh KPEATUBHOEC MBIIUICHHE MPU PEUICHUH >KU3HCHHBIX
npooaeM

0) 0a30BbIe HCCIEN0BATEIbCKHE IeliCTBUS:

- BIAJETh HABBIKAMH Y4YeOHO-HCCIENOBATENBCKOH M TIPOEKTHOM
JeITeIFHOCTH, HABBIKAMH pa3pelIeHus mpooieM;

- BBIABJTH NPUYUHHO-CIEACTBEHHBIE  CBSI3U M aKTyaJM3HPOBATh
3aJady, BBIIBUTaTh TUNOTE3y €€ pEelICHWs, HaXOIUTh apryMEHTH
JUI TOKA3aTeNIbCTBA CBOMX YTBEPIXKICHHM, 3aJaBaTh MapameTpbl U
KPUTEPUU PEIICHUS;

- aHaIM3WPOBaTh MOJYYCHHBIC B XOJC PEIICHHS 3a/1a4u Pe3yJIbTaThl,
KPUTUYECKH OLCHMBAaTh WX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMEThb TEPEHOCUTH 3HAHWS B TO3HABATENHHYIO M IMPAKTHIECKYIO
00J1aCTH KHU3HEIEATSIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeif;

- BBIJIBUI'aTb HOBBIC HJCH, npeﬂnaraTb OpI/IFI/IHaIleble noaxoabl U
peLueHm{, u CHOCOGHOCT]) HUX HUCIIOJb30BaHUSA B HO3HaBaTCHbHOﬁ u
COIMAIbHON MTPaKTUKE

3akoHBI HBIOTOHA, 3aKOH COXpaHEHWs MEXaHWYECKOW SHEprHH, 3aKOH COXPAaHEHUs HMILYJIbCa, IIPHHIIAI
CYNEpNO3ULHK CHJ, TPHUHLUUI PABHONPABHOCTH HHEPIUAIBHBIX CHCTEM OTCYETa; MOJEKYISpHO-
KUHETHYECKYI0 TEOPHUIO CTPOSHHMS BEIIECTBA, TA30BbIE 3aKOHBI, NEPBBI 3aKOH TEPMOIMHAMHUKH; 3aKOH
COXPaHEHUSI MEKTPUIECKOTO 3apsAna, 3akoH Kyiona, 3akon OMa Juisl y9acTka neny, 3akoH OMa Juist TIoJTHOM
9NEeKTpUUECKOl 1emnu, 3akoH Jxoyns - JleHua, 3aKOH 3JIEKTPOMAarHUTHOM WMHAYKLUH, 3aKOH COXPaHEHHs
SHEPTHH, 3aKOH IPSIMOJIMHEHHOTO PacIpOCTPaHEHUs CBETa, 3aKOH OTPAKEHMs CBETA, 3aKOH IPEJIOMIICHHS
CBETa; 3aKOH COXPAHEHWs] SHEprHH, 3aKOH COXPAaHCHWsS HMITYJbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOTO
3apsiia, 3aKOH COXpaHEHHWs MAaccOBOTO YHWCIA, IOCTYJNAThl bopa, 3akOH paJfMoaKTUBHOIO paclaza);
YBEpPEHHOE MCIOJIb30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpY aHaM3e pU3NIECKUX SIBICHUH U POLECCOB;
IP 3 - chopMupoBaTh yMeHHUS pa3IudaTh YCIOBUS IPUMEHUMOCTH MoJeneil (pU3ndecknux Tel U MPOLEeccoB
(sBNIEHUWI): WHEpIMANbHAs CHCTEMa OTCYeTa, MaTepHalbHas TOYKA, PABHOYCKOPEHHOE [BIKCHHE,
cBOOOZHOE TajicHHEe, a0COJIOTHO ympyras aedopmaims, aOCONIOTHO YHpyroe M aOCOJIIOTHO HEYIPYroe
CTONIKHOBEHHS, MOJeNel rasza, *XHUAKOCTH U TBEPAOro (KPHCTAUIMYECKOrO) TeNa, HICalnbHOTO Tasa,
TOYEYHBIH 3apsii, ONHOPOTHOE 3JIEKTPUIECKOE II0NE, OJHOPOAHOE MAarHUTHOE MOJe, TapMOHUYECKHUE
KoJieOaHMs, MaTeMaTHYeCKHMH MAasTHHK, WJIeaJbHBIl NPYXUHHBI MasTHUK, TapMOHHYECKHE BOJIHHBI,
n/iealbHBII KoJeOaTeNbHbIN KOHTYP, TOHKAs JIMH3a; MOJIeNeil aToMa, aTOMHOTO sIIpa U KBaHTOBOW MOJIENH
CBeTa;

IIP 4 - BnageTh OCHOBOMOJATAIOMIMMU (DU3MYECKUMHU MOHATUSMH M BEIMYMHAMH, XapaKTePH3YIOLIMMH
¢usmyeckne mporecchl  (CBA3aHHBIMH € MEXaHHYECKMM  JBIDKCHHEM, B3aWMOAEICTBHEM  Tel,
MEXaHHYECKUMU KOJNEOAHMSIMH M BOJHAMH; aTOMHO-MOJEKYJSIPHBIM CTPOEGHHEM BEIECTBA, TEIUIOBBIMH
MpOIECcCaMH; 3JIEeKTPHYECKIM M MAarHUTHBIM TIONISIMH, OSJEKTPHYECKHM TOKOM, 3JIEKTPOMAarHWTHBIMH
KONEOAHMAMH W BOJHAMH; ONTHYECKHMH SIBICHUSMH; KBAHTOBBHIMH SIBICHHSMH, CTPOCHHEM aToMa H
aTOMHOTO $71pa, PAaAMOAaKTHBHOCTBIO); BJIAJCHHE OCHOBOIOJATAIOIIMMHU ACTPOHOMHUYECKUMH IOHSITHSIMH,
MO3BOJISIIOIIMMH  XapaKTepPHU30BaTh IPOLECCHl, MPOUCXOASAINME Ha 3Be3JaxX, B 3BE3IHBIX CHCTEMax, B
MEXTaJJaKTHUeCKOH cpelie; IBIKeHNE HeOSCHBIX Tell, IBOJIIONNIO 3Be3]] U BeeneHHoi;

IIP 7- chopmupoBath yMeHHs1 0OBICHATH OCOOCHHOCTH MPOTEKaHHsl (pU3NUECKNX SIBICHHH: MEXaHUIECKOe
IBIDKEHHE, TEIUIOBOE IBIKEHHWE YaCcTHIl BEIECTBA, TEIUIOBOE pAaBHOBECHE, OPOYHOBCKOE [BIKEHHE,
muddysns, nucmapeHue, KUIEHWE W KOHJIEHCAIWs, IUIABICHWE M KPHUCTAIM3AIWs, HAIPABICHHOCTDH
TEIJIONepeiady, 3IEKTPU3alUH TeJl, SKBUIIOTCHI[MAIFHOCTH MOBEPXHOCTH 3apsHKEHHOTO IIPOBOJIHHKA,
3JIEKTPOMArHUTHOM MHIyKIMH, CAMOUHIYKIIUHY, 3aBUCUMOCTH COTIPOTUBIICHUS MOIYNPOBOAHUKOB "p-" 1 "n-
TUMOB" OT TEMIEpaTypbl, pe3oHaHca, WHTephEpeHIMN BOJH, AWGPAKUUK, AUCIIEPCHH, MOJHOTO
BHYTPEHHEro oTpaxkeHus, potodddexr, Husnyeckre MPUHIHIBI CIEKTPAIBHOTO aHainu3a U paboThl J1asepa,
"anbda-" u "Gera-" pacmajpl saep, raMMa-u3aydeHHE AAep

IIP 9 - chopmupoBaTh yMeHHs pelIaTh pacyeTHbIE 3a4a4dd C SBHO 3aJaHHON (DU3MUYECKOW MOJEbIO,
UCTIONB3Ys (PM3WYECKHE 3aKOHBI M IPHHIIMIIB], Ha OCHOBE aHAJIM3a yCIOBHS 33laud BHIOMPATh (PU3NUECKYIO
MOJIENb, BBIACNATH (pu3HUeckue BeIWIMHBI M (OPMYNBI, HEOOXOIMMBIC I €€ pPEIIeHHS, IPOBOIUTH
pacdeTsl ¥ OI[EHUBATh PEaTbHOCTD IOMYYEHHOTO 3HAUCHUS (PM3NIECKOH BEIMYIHHBI, PEMIaTh KaYeCTBEHHBIE
3aJa4d, BBICTpaMBas JIOTUYECKH HENPOTHBOPEUMBYIO LEMOYKY PAcCyXkICHUH C OIOPOH Ha HM3ydYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUECKHUE SIBIICHNUS;

P11 - oBnameHHWE pa3lIMYHBIMU crocobamu paboThl ¢ uH(opMarmeil (GU3NIECKOro COACpKaHHsA C
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HCIIOIb30BaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMCHUH KPUTUYECKOTO aHAIHM3a
U OLIEHKH IOCTOBEPHOCTH IIOJIy4aeMOH HH(POPMAIUH;

P13 - chopmMupoBaHHOCTH MOTHBAINY K Oy IyIieil MpodeccHOHaNBHOI IS TeNbHOCTH 110 CIIEIHAIBHOCTIM
(DUBUKO-TEXHIUYECKOTO MTPOQHIIS.

OK 02 Hcnons3oBars | B obmacTu neHHOCTH HayYHOTO TTO3HAHUS: IIP 1 - chopmupoBarte MOHUMAHHS POIH (DU3HKA B IKOHOMUYECKOH, TEXHOJOTHUECKOW, COLMATIBHON H
COBPEMEHHBIE cpenctBa | - c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHHUs,  COOTBETCTBYIOIIETO | ATHYECKOH cdepax AesATeNbHOCTH YeJIOBEKA; PO M MecTa (DU3HMKH B COBPEMEHHOIT HAy4YHOIl KapTHHE MUPa;
TIONCKa, aHanmsa 1 | COBPEMEHHOMY YpPOBHIO pa3BHTHS HayKl M OOLIECTBEHHOW | pOJIM AacCTPOHOMHHM B IPAaKTHYECKOH MAESATENPHOCTH 4YeNOBeKa W JalbHEHIIeM Hay4HO- TEXHHYECKOM
HHTEpIpeTanny MH(OOPMAIWY, | MPAaKTHKH, OCHOBAaHHOTO HAa JHANOTe KyJbTYp, CIIOCOOCTBYIOIIETO | pa3BHTHH;
i1 nH(OpPMAIMOHHBIE | OCO3HAHHUIO CBOETO MECTA B IOJIMKYJIBTYPHOM MHPE; IIP 3 - ymeTh yUHUTHIBATH TPaHUILBI IPHMEHEHNS H3yYeHHBIX (U3HMUYECKNX MoJeleill: MaTepuaibHas TOUKa,
TEXHOJIOTHM ISl BBITIOJIHEHWS | - COBEPIICHCTBOBAHME SI3BIKOBOM M YHTATEIbCKON KyJNBTYphl KaK | MHEpIHalbHAs CHCTEMa OTCYeTa, MICAIBHBINA Ta3; MOJENH CTPOCHHS Ta30B, JKUIKOCTEH M TBEPIbIX Tell,
3aja4 npodeccHoHanbHOM | cpencTBa  B3aUMOJCHUCTBUSI  MEXAy-  YMETh OTIEPHPOBATh | TOYEUHBII ANMEKTPUIECKUH 3apsil, AAepHas MOAENb aTOMa, HyKJIOHHAsI MOJIeTb aTOMHOTO S/Ipa TPH PEIIeHUH
JEATeTbHOCTH MOHATUSIMU:  TOXKAECTBO, TOXKAECTBEHHOE JIOABMH M MO3HAHUA | (QU3HYECKHX 3ajad;
MHpa; IIP 7 - chopMupoBaTh YMEHMS HCCIENOBATh M AaHAIM3MPOBATh Pa3HOOOpa3HblC (QU3MYECKUE SABICHUSI U
- OCO3HAaHME LEHHOCTH HAy4HOHl JeATeIbHOCTH, TOTOBHOCTH | CBOMCTBa 00BEKTOB, MIPOBOJIUTH CaMOCTOSITENIbHbIE HCCIeI0BaHUs B peanbHBIX u
OCYIIECTBIATh IPOEKTHYIO U HCCIEA0BATENbCKYI0 JEATENbHOCTh | JaOOpPaTOPHBIX YCIOBHUSIX, YATAaTh W aHATM3UPOBATh XApaKTEPUCTHUKH NPHUOOPOB M YCTPOHUCTB, OOBSCHATH
WHIMBUIYaJbHO H B IPYIIIIE. HPUHIHAIIBI HX paboThI;
OBnajieHue  yHUBEPCAIBHBIMM  y4eOHbIMH  To3HaBatenbHBIMH | [IP 9 - chopmupoBaTh yMmMeHHMs pemiath pacdyeTHBIE 3aJadd C SBHO 3aJaHHOM M HESBHO 3aJaHHOI
JIEeUCTBUSIMU: (u3MYecKO MOJIENBI0: Ha OCHOBAaHMM aHaJM3a YCIOBHS BBHIOMpaTh (U3HMUECKHE MOJENH, OTBEYAIOIIHe
B) paboTa ¢ nHpOopManuen: TpeOOBaHMAM 3aJa4H, IPUMEHSTh (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl (PU3NUECKUX TEOPHI
- BIQJETh HABBIKAMU IOJTy4YeHUS MH(OPMAIMH W3 HCTOYHHMKOB | IPH HCIIONB30BAHHM MATEMAaTHUECKMX METOAOB pEIICHUs 3ajad, NPOBOAUTH pacdeThl Ha OCHOBAHUH
pa3sHBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISITh IIOMCK, aHAIM3, | UMEIOMUXCS [AHHBIX, AHAIM3MPOBATh PE3yNbTaThl M KOPPEKTHPOBATH METOJBl PEUICHHS C Y4YETOM
CHCTEMATU3alUI0 U HHTEPIIPETAHI0 HHPOPMALUH PA3INYHBIX BUJOB | MONTYyYEHHBIX PE3y/IbTAaTOB; pEUIaTh KAaueCTBEHHBIC 3amauu, TpeOyrolmue MPUMEHEHHs 3HAHUH U3 pa3sHbIX
u opm npeacTaBIeHUS; pa3lenoB IIKONBHOTO Kypca (M3MKH, a Takke MWHTETpalud 3HAaHWH M3 JPYTuX MPeIMeToB
- CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (pOpMaTax ¢ y4yeToM Ha3HAYCHHs | €CTECTBEHHOHAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO IETIOYKY pAcCy)XICHHH C OIMOpOil Ha M3ydYeHHbBIE
nHpopMaImy ¥ 1eJIeBoH ayIUTOPHH, BEIOMPasi ONTUMANBHYIO (GopMy | 3aKOHHBI, 3aKOHOMEPHOCTH " ¢usmyeckue SIBJICHHS;
MIPE/ICTABIICHUS U BU3YyaIN3alluH; IIP 11 - oBnamerp pa3IMYHBIMH crocobaMu paboThl ¢ HMHGpOpManued (GU3NUECKOro COAepKAHUS C
- OICHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpMALUM, €€ | MCHOJNB30BaHHEM COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTUUECKOTO aHAIH3a
COOTBETCTBHE MPABOBBIM M MOPAIIBHO-3THIECKUM HOPMaM; U OIIEHKH IOCTOBEPHOCTH ITOJIydaeMOi MH(POPMAaIUH.
- HCTIOJI30BaTh CPeICTBA MH)OPMAIIMOHHBIX M KOMMyHUKaMoHHBIX | ITP13 - copmupoBaHHOCTS MOTHBANNH K Oyaymiel MpodecCHOHANBHOM A TENFHOCTH 0 CIIeNHATBHOCTSIM
TEeXHOJIOTHH B pENIeHNNM KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX H | (PU3MKO-TEXHHYIECKOTO IPOGHUIIS.
OPTaHM3AIMOHHBIX 33/1a4 ¢ COOIIOIeHNeM TpeOOBaHMIT SPrOHOMHUKH,
TEXHUKU 0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHNs, TPaBOBBIX U
9THYECKHX HOPM, HOPM MH(OPMAIIMOHHOI 6€30MacHOCTH;
- BJaAeTh HaBBIKAMH pAacllO3HaBaHHWsS W 3alIUTHl WH(OpMAIH,
nH(OopMaIMOHHOIT 6€30aCHOCTH JIMYHOCTH
OK 03 IlmaampoBath u | B oOmactu myXxOBHO-HPaBCTBEHHOTO BOCITUTAHWUS: P 1 - chopmupoBaTh MOHWMaHUS PONU (U3UKH B IKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COLUAIBHON H
peann3oBBIBATh  COOCTBEHHOE | - C(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ATHYECKOTO | 3THUYECKOH cepax IesTeTbHOCTH YeIOBEKa; POIIH U MecTa (pU3MKH B COBPEMEHHON HAyYHOH KapTHHE MHPA;
npodeccnoHaTbHOE U | TIOBE/CHNS,; pONMM acCTPOHOMHM B TPAKTUYECKOH EATENPHOCTH 4YelIOBeKa W JalbHEHIIEeM HaydHO- TEXHHIECKOM
JUYHOCTHOE pa3BHUTHE, | - CIIOCOOHOCTH OIIEHMBATh CHUTYAI[MI0O W IPUHAMATh OCO3HAHHBIE | Pa3BUTHM;
NpeIIPUHAMATEIBCKY IO pellleHns, OpPMEHTHPYACh Ha MOpallbHO-HpaBcTBeHHble HOpMBl U | IIP 8 - BmaseTs OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHUS, HCHONB3yeMBIMH B (DU3HKe: IPOBOJIHUTH
AEATEIbHOCTD B | LIEHHOCTH, IpsIMBIE W KOCBEHHBIE M3MEPeHMs! (M3NYECKHX BEIWYMH, BHIOMpPAs ONTUMANBHBIA CIIOCO0 M3MEpEeHHs U
npodhecCHOHANBHOM cepe, | - oco3HAHHE TMYHOTO BKJIAJIa B IOCTPOEHHE YCTOHUYMBOTO OYAYIIEro; | HCIONb3ys U3BECTHBIC METO/IbI OLICHKU HOTPEIIHOCTEH W3MEpeHHH, HPOBOINTD
HUCII0JIB30BATh 3HaHMA N0 | - OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTENAM U (MJIM) APYTMM | MCCIENOBAaHUE 3aBUCHMOCTEN (U3HUYCECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX H3MEPEHHH, OOBSICHATH
(GuHAHCOBOH TIPaMOTHOCTH B | UJIEHAM CEMbH, CO3JAHHMIO CEMbH HA OCHOBE OCO3HAHHOTO NPUHATHUSA | MOJYYEHHBIE PE3YJIbTATHI, HMCMONb3ys (U3UYECKHE TEOPHUH, 3aKOHBI U MOHATUs, W JENATh BBHIBOJIBIL,
PasTHIHBIX JKU3HEHHBIX | IEHHOCTeH ceMeifHON JKM3HHM B COOTBETCTBHM C TPaIWIMAMH | COONIOAATh IIpaBWjia O€30MaCHOTO Tpylda NpU MPOBEIEHMH HCCIENOBAHMH B paMKax yd4eGHOrO
CUTYyanus HapozioB Poccun; JKCIIEpPUMEHTA U Y4eOHO-HCCIeJOBATENILCKOM ACATENFHOCTH C UCIIOIb30BaHHEM HU(PPOBBIX H3MEPUTEIBHBIX

OBazicHUe YHUBEPCATLHBIME PETYJIATUBHBIMHA JICHCTBUSIMH:

a) caMOOpraHu3aIus:

- CaMOCTOSITENBHO OCYLIECTBIATh MO3HABATEIbHYIO JAESITEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC
3aga4n B 00pa30BaTE/IbHON ASSTEILHOCTH U XKHU3HCHHBIX CUTYALHSX;

YCTPOHCTB | JTaGOPaTOpHOTO 000PYIOBAHHS; CHOPMHPOBAHHOCTH IPECTABICHUH O METOJax ITOTyYCHHUS
HayYHBIX ACTPOHOMUYECKHX 3HAHHH;

P11 - oBnmageHWe pa3IMUHBIMM crioco0amu paboThl ¢ HHOpManuedl (Qu3nueckoro copepkaHus c
HCIIOb30BAaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMCHUH KPUTUYECKOTO aHAIH3a
U OIIEHKH JIOCTOBEPHOCTH MOJIy4aeMOii HH(POPMALIUH;




- CaMOCTOATECIIbHO COCTABJIATH IUIAH PEHICHUS Hp06HeMBI C YyUCTOM

HMEIOIIUXCSI ~ PECypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MIPEANOYTCHUI;
- JaBaThb  ONEHKY HOBBIM  CHTyaIlUsM;  CIOCOOCTBOBATh

(hOpMHPOBAaHHMIO ¥ MPOSBICHUIO MIMPOKOH SPYIULMH B PA3HBIX
00J1aCcTAX 3HAHWUM, MMOCTOSIHHO IMOBBINIATH CBOH 0Opa3oBaTeIbHBIN U
KYJBTYPHBIA YPOBEHb;

0) CAaMOKOHTPOJIb:

- UCTIONTb30BATh MPHUEMBI pedICKCUU Ui OIICHKU CUTYAIlHH, BEIOOpa
BEPHOT0 PELICHUS;

- YMETb OLEHUBATh PUCKU M CBOCBPEMEHHO NMPUHUMATDH PEIICHUS 110
HUX CHUXKEHHUIO;

B) 3MOLMOHATBHBIN WHTEJIEKT, TpeNoararo i
c(hOPMHPOBAHHOCTD:
- BHYTPEHHEM MOTHBAIMM, BKJIIOYAONIEH CTpEeMJICHHE K

JOCTHIKCHHUIO LEIH U yCIeXy, ONTHMH3M, HHUIHATHBHOCTh, YMEHUE
JICWCTBOBATh, HCXOJS U3 CBOMX BO3MOXKHOCTEH;

- SMIIaTUH, BKJIFOYAIONIECH CIHOCOOHOCTh MOHHUMATh SMOIMOHAIBHOE
COCTOSIHUEC  JIPYTUX, YYHUTHIBATH €ro TPH  OCYIICCTBICHUU
KOMMYHHKAITUH, CTIOCOOHOCTh K COYYBCTBHIO U COTICPEKUBAHHMIO;

- COLHANBHBIX HABBIKOB, BKIIIOYAIONIMX CIOCOOHOCTH BBICTPAMBAThH
OTHOIICHHUS C APYTHUMHU JIOJbMH, 3a00THTHCS, MPOSIBISITH HHTEPEC U
pa3penath KOH(PIUKTHI

IIP 12 - oBnaneHne OpraHU3aMOHHBIMY 1 O3HABATEIbHBIMHA YMEHUSIMU CAaMOCTOSITETIEHOTO IPUOOPETCHUS
HOBBIX 3HAHUH B IIPOIECCE BBIIOJIHEHHS IPOEKTHBIX M y4eOHO-HCCIEIOBATENBCKUX PAOOT, YMEHHSIMH
paboTaTh B TpyIIE C BBIIOJHEHHEM pa3INYHBIX COLHUAIBHBIX pOJeH, IUIAHHPOBaTh padOTy TPYIHIIHL,
palMOHANBHO paclpeelsaTh JeATeIbHOCTh B HECTAaHIAPTHBIX CUTYallHsiX, aJeKBaTHO OLCHUBATH BKIA
Ka)KJI0TO u3 Y4YaCTHHKOB IpyIIbI B pelieHue paccMaTpuBaeMoi HpoOIeMBI;
IIP13 - chopMupOoBaHHOCTH MOTUBALIUH K OyAyIIeil MpodecCHOHATBHOM AeSITENbHOCTH M0 CIEHUATBHOCTAM
(DM3HKO-TEXHUYECKOTO MPOGHIIS.

OK 04 Db dexTruBHO
B3aMMOJICHCTBOBATh U paboTaTh
B KOJUICKTHBE ¥ KOMaH[Ie

- TOTOBHOCTb K
CaMOOMNpPEETICHHIO;
- OBJIAJCHHE HAaBBIKAMH y4YeOHO-HCCIIEIOBATENbCKOM, NPOEKTHOU H
COLMABLHOM JAeSTENbHOCTH;

OBnajieHNe YHHBEPCATbHBIMI KOMMYHHUKAaTHBHBIMH JCHCTBUSIMU:

0) coBMeCTHasl JeITeIbHOCTb:

- TOHMMAaTh ¥ WCHONB30BaTh IPEUMYIIECTBA KOMAaHIHON U
WHMBUTyaTbHOI paboTEI;

- NIPUHAMATH LU COBMECTHOH AEATENbHOCTH, OPTaHU30BBIBATH U
KOODJMHHUPOBATh AEHCTBHS IO €€ JOCTHKEHHIO: COCTaBIISTH IUIaH
JCUCTBUM, pachpenensaTb pPOIM C Y4YeTOM MHEHHH YYacTHHKOB
00CyX/IaTh pe3yIbTaThl COBMECTHOH PadOThI;

- KOOPAMHHMPOBATH W BHINOJHATH PabOTy B YCJIOBHSIX pEajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBISITH TO3UTUBHOE CTPATETMUECKOE IIOBEICHHE B
Pa3MUYHBIX CHUTYaIMAX, HPOSBISTH TBOPYECTBO M BOOOpaKeHHE,
OBITh MHUI[ATHBHBIM.

OBHa}IeHI/Ie YHUBEPCAJIbHBIMU PETYJIATUBHBIMHU )IeﬁCTBMﬂMH:

I) IpUHATHE ce0s U APYTHX JIOAei:

- NPUHMMAThb MOTHBBI M apryMEHThl APYTUX JIOAEH NpU aHAIMU3E
PEe3yJIbTaTOB AEATENbHOCTH;

- IPU3HABaTh CBOE MPABO ¥ IPABO JIPYTHX JIIOAEH Ha OmMOKy;

- pa3BUBaTh CIIOCOOHOCTh MOHMMAaTh MHP C IIO3HIHH J[PYTOTO
4eJIoBeKa

CaMOpPa3BUTHIO, CaMOCTOATCIIBHOCTH "

IIP 8 - oBnazseTs OpraHM3alMOHHBIMHU M NTO3HABATEIBHBIMH YMEHUSIMH CaMOCTOSTEIBHOTO NMPUOOPETEHUS
HOBBIX 3HAHUH B IIPOIECCE BBIIIOJHEHHS NPOEKTHBIX M Y4eOHO-HCCIEIOBATENbCKUX DPA0OT, YMEHHSIMHU
paboTaTh B TpyIEe C BBITOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IUIAHHPOBaTh PabOTy TIPYIIIHL,
paLMOHANEHO pacHpeleNsTh JEeITebHOCTh B HECTAaHIAPTHBIX CUTYallMsX, aJeKBaTHO OLCHUBAThH BKJIA
Ka)XZO0T0 U3 yYaCTHUKOB IPYIIBI B PEIICHUE PaCCMaTPUBAEMOM IPOOIEMBI.

P 7 - cpopMuUpOBaHHOCTh YMEHHUI UCCIIEIOBATh H aHATM3HPOBATh pa3HOOOpa3HbIE (PH3MUYECKUE SIBICHAS U
CBOIiCTBa OOBEKTOB, MIPOBOIUTH CAMOCTOSITENIFHBIE HCCIECIOBAHNUS B PEATBHBIX U JTa0OPaTOPHBIX YCIOBHSAX,
YUTaTh ¥ aHAIM3UPOBATH XaPAKTEPUCTUKN MPHOOPOB U YCTPONUCTB, OOBSCHATH NPHHIUITHI HX PAOOTHI;

P11 - oBmageHwe pa3MTUYHBIMHU crocobamu paboOTHl ¢ HWHpOpMaIeld (U3UYECKOTO COAEpIKAHUSA C
HCIIOJIb30BaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, pa3BUTHE YMEHHI KPUTUUECKOTO aHAJIH3a,
IIP 12 - oBnagets yMeHWsIMH paboTaTh B TPYNIE C BBIIOJHEHHEM PpA3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBATh PaboTy TIPYMIBIL, PAlMOHAIBHO PACIpeAeNsiTh IEATEIbHOCTh B HECTAHJAPTHBIX CHTYAIlMsX,
aJIeKBaTHO OLICHNBATh BKJIaJ Ka)kJI0TO u3 YYaCTHUKOB TPYIIIIBI B peuieHue
paccMaTpuBaeMoit MPOOIIEMEI;

OK 06 IIposBnaTe | -  oco3Hanme  oOywarommMmucs — poccuiickoil  rpaxkmaHckoit | IIP 1 - chopmupoBate moHMMaHHS PONMH (U3UKH B IKOHOMHYECKOH, TEXHOJIOTHUECKOH, CONMAIbHON H
IpaXkAaHCKO-TIATPUOTHUECKYIO UIEHTUYHOCTH; ITUYECKOi cepax AesTeNFHOCTH YeJI0BeKa; pOJX U MecTa (PU3MKU B COBPEMEHHOM Hay4HO!H KapTHHE MHUPA;
HO3UIMIO,  JE€MOHCTPUPOBATH | - IEJCHANPaBICHHOE Pa3BUTHE BHYTPEHHEH MO3MLMH JUYHOCTH HA | POJM ACTPOHOMHM B MPAKTHYECKOH MAEATENbHOCTH 4YeNOBeKa U JalbHEHIeM Hay4HO- TEXHHUYECKOM
OCO3HAaHHOE TIOBEJCHHE Ha | OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickoil | pa3BuTuy;

OCHOBE TpaJuMOHHbIX | Desepalu, MCTOPUYECKUX M HALMOHAIBLHO-KYJIbTYpHBIX Tpasuiwmi, | TTP 8 - chopmupoBath npeicTaBieHust 0 METOAAX MOJTy4YEHHs] HAYYHbIX aCTPOHOMHYECKUX 3HAHMIL; BlIaJeTh
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00IIeYeTOBEUECKUX [ICHHOCTEH,
B TOM 4HCIE C Y4YETOM
rapMOHU3AIUU
MEKHAIIMOHATBHBIX u
MEXPEIUTHO3HBIX OTHOIICHHUH,
MPUMCHSATh CTaHIapThI
AHTHUKOPPYIIIHOHHOTO
MOBEICHUS

(¢bopMHpOBaHHE  CHCTEMBl  3HAYUMBIX  [EHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, aHTUKOPPYIIMOHHOTO MHPOBO33PEHHUS IIPABOCO3HAHWS,
9KOJIOTHYECKON KYJIBTypBl CHOCOOHOCTH CTAaBUTH LEMH U CTPOHUTH
JKU3HCHHBIC TUTAHBI;

B gacTu rpakJaHCKOTO BOCHIUTAHHUS:

- OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX NpaB U 00s3aHHOCTEH,
YBa)KCHUE 3aKOHA U PABOIOPSIKA;

- TPHHATHE TPAAULUOHHBIX HALMOHAIBHBIX, OOIICYEIOBEYECKUX
TYMaHHCTHYCCKUX U IEMOKPATHUCCKHUX [ICHHOCTEIH;

- TOTOBHOCTH  HPOTHBOCTOSITH  MIEOJOTHH  SKCTPEMH3MA,
HAIlMOHAIN3Ma, KCEHO()OOWH, IUCKPHUMUHALIMK IO COIHATBHBIM,
PEITUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM IIPH3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO IEATENFHOCTh B HHTEpecax
TPaXJAHCKOTO OOIIeCTBA, Y4YacTBOBATH B CaMOYIIPABICHHH B
001e00pa30BaTeIbHOM ~ OpPraHU3alldd W JIETCKO-FOHOIIECKHX
OpraHu3aIHsIX;

- YMCHHE B3aHMOJACHCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUY C UX (QYHKIVSIMU U Ha3HAUCHHUEM;

- TOTOBHOCTb K T'yMaHUTapHOM U BOJIOHTEPCKOW JESTENbHOCTH;
NaTPUOTHYECKOTO BOCTIUTAHUS:

- C(OPMHPOBAHHOCTh POCCHUHCKOW TI'PAKAAHCKON HICHTHYHOCTH,
MaTpUOTH3Ma,  YBWKEHHWS K  CBOEMY  HAapoXIy,  4yBCTBa
OTBETCTBEHHOCTH mepen PomuHO#, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, TPOIILIoe u HacTosmee
MHOTOHALIMOHAIFHOTO Hapoaa Poccuw;

- 1IGHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOTHOMY HACIEANIO TTAMSITHHKAM, TPAAUIMIM
HaponoB Poccun, noctimxenusiM Poccuu B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYZE;

- uneiHas yOeXKICHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3aIlUTE
OteuecTBa, OTBETCTBEHHOCTH 32 €TI0 CYABOY;
OcBoeHHBIE ~ OOy4YaIOIIUMUCA  MEXKIIPEIMETHBIE
YHHBEpCaIbHBIE y4eOHbIe TEHCTBUS
MI03HaBaTeIbHbIE, KOMMYHHUKATUBHBIE);

- CIOCOOHOCTh UX HCIIOJIb30BaHMS B [I03HABATEIbHON U COL[MATIbHOM
MIPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHHUPOBAHHUIO U
OCYILIECTBICHHIO Y4eOHOI JesTeNbHOCTH, OpraHM3alud y4eOHOTro
COTPYAHUYECTBA c Me1arOTHIECKUMH paboTHHKaMuU u
CBEpCTHHKAaMH, K VYYaCTHI0O B TOCTPOCHUHM WHAWBUAYaIbHOM
00pa3oBaTeIbHON TPACKTOPHH;

- OBJIaZIcHUE HABBIKAMHU Y4EOHO-HCCIIEIOBATEILCKON, MPOCKTHON H
COLMATbHON e TEIbHOCTH

HNOHATHSA U
(perynsaTHBHEIE,

YMEHHSMH CaMOCTOSITENFHO (hOPMYJIMpPOBATh LENb HCCIeNOBaHUS (TIPOEKTa), BBIABUTaTh TMIOTE3Bl Ha
OCHOBE 3HAaHHMS OCHOBOMNOJIATAIONIMX (PU3NUECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, IPOBEPATH HX
SKCIIEPHIMEHTAIIBHBIMH CPEJICTBAMU; IUITAHUPOBATh M IPOBOANUTH (DM3MYECKHE HKCIICPHMEHTHI, OINCHIBATh U
aQHANM3UPOBATh IOJyYEHHYIO NPU BHITOJHEHUH 3KCIEPHMEHTa WH(OPMAINIO, ONPENeIiaTh JOCTOBEPHOCTD
HOJIy4€HHOTO pe3yJIbTaTa.

ITP 10 - cdopMupoBaTh yMEHHs NPUMEHATH MOJTYYCHHBIC 3HAHUS I OOBSCHEHHS YCIIOBHI NPOTEKAHUS
(u3nUecKUX SBICHUH B NPHUPOAE M U NPUHATHS NPAKTUYCCKHX PEIICHUH B NOBCEIHEBHOH JKHM3HU
U1 obecrieueHns: 6€30IacHOCTH PU 0OpaIeHuH ¢ OBITOBBIMY MPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH,
COXPaHEeHUsI 30POBbSI M COOIOICHIST HOPM SKOJOTHYECKOTO ITOBEACHHS B OKpY Karolleil cpesie; MOHNMaHNe
HEOOXOIVMOCTH  TNPUMEHEHWS  JOCTIKEHHH  (U3MKM WM TEXHOJOTHMH Ul panHOHAIBHOTO
HPUPOJIOTIONH30BAHMS;

IIP13 chopmMupoBaHHOCTH MOTHBAIMU K OyayIeil mpodeccHOHaIbHOM AATEIBHOCTH M0 CIEHUATBHOCTAM
(DM3HKO-TEXHUYECKOTO MPOQHIIS.

OK 07 CopeilicTBOBaTh
COXPaHEHUIO OKpY’Karomen
Cpembl, pecypcocOepeReHHo,
TIPUMEHSTD 3HAHUSA 00
HM3MEHEHUHU KJIUMaTa,
TIPUHITAITE OepeKITMBOTO
TIPOU3BOJICTBA, 3 PEKTHBHO
JIECTBOBaTh B YPE3BBIYAWHBIX
CUTYyalusx

- HE IPUHUMATb JEMCTBHUS, IPUHOCALINE BPEN OKPYKAIOLLEN Cpene;

- yMeTb IPOrHO31UpoOBaTh He6HaFOHpHﬂTHbIe SKOJIOTHYECCKHUEC
MOCJIE/ICTBHS TPEANPUHIMAEMBIX JIEHCTBHI, IPEJOTBPAIATE UX;

- PACIIUPUTE OMBIT JEATETHHOCTH SKOJOTHYECKON HAIIPABIEHHOCTH;
- paspabarbiBaTh IUIAH pEIIEHUS MPOOJEMBI C YYETOM aHAIIM3a
MUMEIONINXCS MATEPHAITBHBIX W HEMATepHAIbHBIX PECYPCOB;

- OCYIIECTBIATH [EJEHANPABICHHBIA MOUCK TEPEHOCa CPEICTB U
croco00B JCHCTBHUS B MPOPECCHOHATBHYIO CPEY;

- yMeTh MEPCHOCHTH 3HAHHS B IMO3HABATEIHHYIO W MPAKTHYCCKYIO
00JIaCTH KU3HEICATESILHOCTH;

ITP 7 - chopMupoBaTh YMEHHS aHATU3UPOBATH M OIICHUBATH IOCIIEACTBHS OBITOBOW M MPOW3BOJICTBEHHOM
NESITCIBHOCTH ~ YeJIOBEKa, CBS3aHHOW C  (U3MYECKUMH MPOLECCaMH, C TO3UIMNA  IKOJOTHUYCCKOM
0€30MacHOCTH; MPEACTABICHHN O PAIIOHATBFHOM MTPUPOAOTIONIF30BAHUH, & TAK)KE PA3yMHOM HCIIOJIB30BaHUH
JIOCTHKEHHUH HayKu u TEXHOJIOT M JUTSE JlabHENIIero pa3BuTUs YeJI0BEYECKOT0
oOmecTsa.

P 10 - chopmupoBaTh YMEHHS NPUMEHATH MOITYyYSHHBIC 3HAHUS IS OOBSICHEHUS YCIOBHIA MPOTEKAHUS
(u3HYecKUX SABICHUI B TPUPOAE W JUIA NPHHATHA TPAKTHYCCKUX PEIICHHH B IOBCEIHEBHOW JKU3HH
Ut obecrieueHns: 0€30MacHOCTH TIPH OOPAICHNH ¢ OBITOBBIMY MPUOOPAMH U TEXHUYECKUMH yCTPOWCTBAMH,
COXPaHEHUs 310POBbs U COOIIONCHNS HOPM IKOJIOTHYECKOTO OBEACHHS B OKPY’KalOIEeH cpelie; MOHUMaHue
HEOOXOIMMOCTH  NMPHUMEHCHHWs]  JOCTIKCHMH  (U3MKM M TEXHOJOTHH  JUli  palHOHAIBHOTO
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- IpejiaraTb HOBBIC ITPOCKTHI, OLCHUBATL UJCU C MTO3UIIMU HOBU3HBEIL,
OpUT'MHAJIBHOCTH, HpaKTH‘leCKOfI 3HAYHUMOCTH,;

- JaBaTb OLCHKY HOBBIM CHUTyallusiM, BHOCHUTbL KOPPCKTHBLI B
JACATCIIbHOCTD, OLIECHMBATL COOTBETCTBUEC PE3YJILTATOB LEJIAM

IIPpUPOJAOIIOJIb30BaHUA;

IIK 1.3. OcymiecTBisTh
TEXHUYECKOE 00CIy)KUBaHUE
TPAHCIIOPTHBIX CPEACTB B IIyTH
ClIeJOBaHUSL.

Jluunocmuvie  pe3ynomamul: - TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSTENFHOCTH U CAMOOIPEIETECHHIO;
Memanpeomemnvie pesynomamel: - OCBOCHHBIE O00YYaIOIMMUCS

MECXKINPEAMETHBIC TOHATUS W YHUBEPCAJIBHBIC y‘{e6HI)Ie TIEACTBUS
(perJ'ISITI/IBHBIe, TIO3HAaBAaTCJIIBHEBIC, KOMMyHI/IKaTI/IBHLIC);

TIpasicoancrkoeo eocnumanus: - cHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

Dusuyeckozo  BOCNUMAHUA -oTpeOHOCTh B (PU3UYECKOM
COBEpIICHCTBOBAHUM,  3aHATHAX  CIIOPTUBHO-03J0POBUTENBHOI
JeATETbHOCTHIO;

Okonozuueckoeo 6ocnumanus. -cHOPMHUPOBAHHOCTH SKOJIOTHYECKOM
KyJIbTYpbl, IOHUMaHUE BIHAHUS  COLUAIBHO-3KOHOMHYECKHUX
MPOLIECCOB HA COCTOSIHUE TMPHUPOJHOM W COLUUAIBLHOM Cpelsl,
OCO3HaHHME ITI00ANBFHOTO XapaKTepa SKOJIOTHYECKUX IPo0IIeM;
-aKTHBHOE HEMpUSITHE JEHCTBUH, MPUHOCALIMX BPEd OKpYKarolen
cpelie; YMEHUE MPOTHO3MPOBATh HEOJIATONMPHUATHBIC SKOJOTHYCCKUE
MOCTIEICTBUS MPEINPHHAMAEMBIX JEHCTBHUHN, IPEJOTBPAIIATh UX;

IIP 1 - chopmupoBaTh MOHUMaHHUS PONU (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLUAIBHON M
3THUYECKOH cepax AesTeNbHOCTH YeTI0BEKa; pOIX U MecTa (U3HKU B COBPEMEHHOH Hay4HOI KapTHHE MUpA;
pONM acTPOHOMHM B MPAKTUYECKOH JEATENbHOCTH 4YelIOBeKa U JalbHEHIIEM HayuyHO- TEXHHYECKOM
pa3BHUTHY;

IIP 4 - BrageTs OCHOBOMOJATAIOIMMHU (U3MICCKUMH IOHATHSAMH M BEIHYMHAMH, XapaKTepH3yOIMNMH
¢usmyeckue mporecchl  (CBA3aHHBIMH C  MEXaHMYECKMM  JBIDKCHHEM, B3aWMOACHCTBHEM  Tell,
MEXaHHYECKUMH KOJIEOAHMWSIMM ¥ BOJHAMH; aTOMHO-MOJIEKYJSIPHBIM CTPOEHHEM BEIECTBa, TEIUIOBBIMH
MpOLECCaMH; 3IEeKTPHYECKIM M MAarHUTHBIM TIONSIMH, 3JEKTPHYECKHM TOKOM, 3JIEKTPOMAarHUTHBIMH
KONEOaHHAMH U BOJHAMM; ONTHYECKMMH SIBICHUSIMU; KBAHTOBBIMHU SIBICHHMSMH, CTPOGHHEM aToMa H
aTOMHOTO $7Ipa, PaAMOAaKTHBHOCTBIO); BIAZE€HHE OCHOBOIMOJATAIOIIMMU ACTPOHOMHUYECKUMHU IOHSATUSIMHY,
MO3BOJISIIOIIMMH  XapaKTePHU30BaTh IIPOIECCHl, MPOUCXOASAINNE Ha 3Be3JaX, B 3BE3IHBIX CHCTEMax, B
MEXTaJIaKTHIECKOU cpelie; IBIKEHIE HEOSCHBIX Tell, SBOJIIOIHMIO 3Be3]] U BeeneHHoH;

IIP 7 - chopMHUpOBaHHOCTH YMEHHI HCCIIEIOBATh M aHATM3UPOBATH pa3HOOOpasHble (GU3HIECKHE SIBICHHUS U
CBOICTBa OOBEKTOB, ITPOBOIUTH CAMOCTOSTENbHbBIE HCCICIOBAHUS B PEAUIBHBIX U J1a00PaTOPHBIX YCIOBHSX,
YHUTATh U aHAJIU3UPOBATh XapaKTEPUCTUKH IIPHOOPOB M YCTPOICTB, OOBSCHATH NIPUHIHUIIEI UX pabOThI;

IIP 8 - oBnazeTs OpraHM3alMOHHBEIMHU M ITO3HABATEIBHBIMH YMEHUSIMH CaMOCTOSTEIBFHOTO MPUOOPETeHUs
HOBBIX 3HAHUH B TIPOIECCE BBIIIONHEHHS MPOEKTHBIX M y4eOHO-HCCIEIOBATENbCKUX DPAOOT, YMEHHSAMH
paboTaTh B TpYIINE C BBINOJHEHHEM pa3IUYHBIX COLHUANBHBIX PpOJEH, INIAHHPOBATh PabOTy TIPYIIIHL,
paLOHANBHO PaCHpeeNsiTh IEATeIbHOCTh B HECTAHIAPTHBIX CUTYallHAX, aJCKBaTHO OLCHUBATH BKIA
Ka)KIOT0 U3 yJYaCTHUKOB I'PYTIIHI B PEIIEHHE PacCMAaTPUBAEMOM IPOOIEMBI.

IIP 10 - chopmupoBaTh YMEHUS NIPUMEHSTDH MOJTy4YeHHbIC 3HAHMS JUISI OOBSICHEHUs YCIOBHH HMPOTEKAaHHS
(U3MYECKUX SBICHUH B MPUPOJE M UL TPHHATHS NPAKTUYECKUX PEIICHWH B IOBCEAHEBHOW IKHU3HH
JUIsl oOecTieyeH st 0e30MacHOCTH MPH 00paIleHHuH ¢ OBITOBBIMU NIPUOOPaMHU M TEXHHYECKHIMH YCTPOHCTBAMH,
COXpaHEeHUsI 3I0POBbSI M COOIIOICHHST HOPM 9KOJOTHUECKOTO ITOBEACHHS B OKPYIKaIOLIei cpejie; TOHMMaHue
HEOOXOIUMOCTH  NPUMEHEHUS] ~ JOCTIKEHHH  (QU3UKM W TEXHOJNOTHMH Ul  palHOHAIBHOTO
MPUPOJIOTIONH30BAHS;

[IP11 - oBmazeHwe pa3mTUUHBIMHU crocobamu paboTel ¢ MHMOpManued (HU3UIECKOTO COICPKAHHSA C
HCTIONB30BAHIEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTUYECKOTO aHAIH3a
1 OIIEHKH JIOCTOBEPHOCTH IOJIy4aeMOi HH(POPMALUH;

ITP 12 - oBnageHue OpraHU3alMOHHBIMY M O3HABATEIbHBIMU YMEHHUSIMH CaMOCTOSITEEHOTO MPHUOOpETeH s
HOBBIX 3HAHUH B TIPOIECCE BBIIIOJHEHHS IPOEKTHBIX M Yy4eOHO-HMCCIEIO0BATENbCKUX PAdOT, YMEHHSIMHU
paboTaTth B TpyIIE C BBINOJHEHHEM pa3INYHBIX COLWAJBHBIX pOJeH, IUIAHHMPOBaTh PabOTy TIPYIIIHI,
palOHANBHO pacHpeseNsaTh IeATeIbHOCTh B HECTAHAAPTHBIX CHTYAIMAX, aJCKBaTHO OICHMBATH BKIAJ
Ka)KIOTO U3 yJaCTHUKOB I'PYTIIHI B PEIIEHHE pacCMaTPHUBAeMOH IIPOOIEMEI,

P13 - chopMupOBaHHOCTH MOTHBALIMH K OYyAyIIeH MpophecCHOHANEHON NESTEIBHOCTH 10 CHIENHAIBHOCTSIM
(DU3HKO-TEXHIUUYECKOTO MPOQHIISL.

IIK 1.4. VYcrpaHaTb Menkue
HEHCIPAaBHOCTH, BO3HHKAIOLINE
BO BpeMs SKCIUTyaTalluH
TPAHCIOPTHBIX CpEJICTB.

Jluunocmmoie pesyiomamaol. -FT'OTOBHOCTb K
CaMOCTOSATEIIbHOCTH U CaMOOIIPEACIICHUIO,

CaMOpa3BUTHIO,

Memanpeomemmnvie pezynomamul: -OCBOSHHBIE OOYYaIOLMMUCS
MEXIpPEAMETHbIE TOHATHUS M YHUBEpCaJbHble y4yeOHblE NEeHCTBHA
(perynsTHBHBIC, TO3HABATEIbHBIC, KOMMYHUKATHBHEIC);

I'padcoancrozo eéocnumanus: -cOpMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUs, YTUYECKOIO MOBEJCHUS; TOTOBHOCTh K I'yMAaHUTApHOH U
BOJIOHTEPCKOMU e TEIbHOCTH; IaTPUOTUYECKOIO BOCIIUTAHUS

ITP 7 - chopMUPOBaHHOCTH YMEHHI HCCIIEIOBATh M aHATU3UPOBATh pa3HOOOpa3Hble GU3HMUECKUE SBICHUS 1
CBOIiCTBa 0OBEKTOB, MPOBOIUTH CAMOCTOSTENIbHbIC HCCICIOBAHUS B PEAIBHBIX U J1a00PaTOPHBIX YCIOBHSX,
YHUTATh U aHAJM3UPOBATh XapaKTEPUCTUKH PHUOOPOB U YCTPONCTB, OOBSACHATH IPUHIMIBI X pabOTHI;

IP 8 - OBJIAZAC€Th OpraHU3allMOHHBIMU U ITO3HABATCJIIBHBIMU YMEHHSAMU CaAMOCTOSATEIIBHOI'O npn06peTeHm{
HOBBIX 3HAHUH B IIPOIECCE BBITIOJHEHHS MPOEKTHBIX M Yy4eOHO-HCCIENOBATENBCKUX DPAOOT, YMEHHSMH
paboTaTh B TpyIIE C BHITOJHEHHEM pAa3IMYHBIX CONUAIBHBIX pOJEH, INIAHHPOBaTh PabOTy TPYIIIHL,
palOHANBHO pacHpesesiTh JEeATeIbHOCTh B HECTAHAAPTHBIX CUTYallHsiX, aJeKBaTHO OICHUBATH BKIA
Ka)KIOTO U3 yJaCTHUKOB I'PYTIIHI B PEIIEHHE PacCMaTPUBAEMOH POOIEMBI.

ITP 10 - chopmupoBaTh yMeHHsI IPHUMEHSATH MOJYYCHHbIC 3HAHHS Uil OOBSCHEHHUS YCIIOBUI MPOTEKaHUS
(U3MYECKUX SBICHUH B MPUPONE WM U NPHHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOW JKHM3HU
JUTs oOecrieueHust 0e30MacHOCTH MPH 00palieHuy ¢ OBITOBBIMU PUOOPAMH U TEXHUYECKUMHU yCTPOHCTBAMH,
COXPAHEHHUsI 30POBbS M COOIIOICHHS HOPM KOJIOTHUECKOTO MOBEACHHS B OKpY Kalolel cpejie; MOHNMaHue
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Duzuueckoeco B80CnUMAHUs. -HOTpe6HOCTb B (1)I/I3I/I‘{CCKOM
COBCPUICHCTBOBAaHNH, 3aHATUAX CHOpTI/IBHO-O3IIOp0BI/ITeJ'II>HOI71
JACATCIIBHOCTBIO,

Dkonoeuneckozo éocnumanus: -chHOPMUPOBAHHOCTH IKOJIOTHIECKOM
KyIbTyphl, TOHUMaHHE BIUSHHUS  COIHAIbHO-3KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM W COLMAIBHOW Cpensl,
OCO3HaHHE III00aTLHOIO XapaKTepa YKOJOTHUECKUX MTPodIIeM;
-aKTMBHOE HEMPUATHE NEHCTBUM, NPUHOCAIIMX BpEN OKpPY)KaroOLIEH
cpeze; yMEHHE IPOTHO3HUPOBATH HEOIArONPHSATHEIE 3KOJIOTMYECKHe
MIOCJIC/ICTBYS IPEIIIPHHIMAEMBIX ACHCTBHI, IPEJOTBPANIaTh NX
CaMOCO3HAHMS, BKJIIOYAIOIIETO0 CIOCOOHOCTh IIOHMMAaTh  CBOE
9MOIIMOHAJIGHOE  COCTOSIHME, BHAETh HANpPaBICHUS  Pa3BUTHUS
COOCTBEHHON 3MOIMOHAIBHOM chepsl, OBITh YBEpEHHBIM B ceOe;
CaMOpPETYNUPOBAHUS,  BKIIOYAIOMIETO  CaMOKOHTPONIb,  YMEHHE
MIPUHAMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIIOCOOHOCTH
aJanTHPOBATBCSI K AMOLHOHANBEHBIM M3MEHEHHSIM H TPOSIBIATH
THOKOCTB, OBITH OTKPBITEIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTPEeMJICHHE K TOCTIDKEHHUIO
LENH ¥ yCIeXy, ONTHMHU3M, HHUIIMATHBHOCTb, YMEHHUE JEHCTBOBATS,
HCXOMS M3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTH MOHMMATh 3MOLHOHAIBHOE
COCTOSIHME  APYTHX, YUHUTBIBATH €r0 MPH  OCYIIECTBICHUH
KOMMYHHKAIIUH, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO

HEOOXOIUMOCTH  TIPUMEHEHUS  JOCTIDKCHHH TEXHOJNOTHH  AJIs
IIPUPOAOIIOIIL30BAHUS;

P11 - oBnmageHWe pa3IMUHBIMH crioco0amMu paboTel ¢ HH(OpMaruedl (u3nueckoro copepkaHus c
HCIIOBb30BaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMCHUH KPUTUYECKOTO aHAIH3a
U OIIEHKH JIOCTOBEPHOCTH MOIydaeMOi HHPOPMALIUH;

IIP 12 - oBnageHne OpPraHU3aMOHHBIMU U MO3HABATEIbHBIMU YMEHUSIMH CaMOCTOSITENBHOTO MPHOOPETeH s
HOBBIX 3HAHUH B TIPOIECCE BBIIONHEHHS MPOEKTHBIX U Yy4eOHO-HMCCIEIOBATENbCKUX PAbOT, YMEHMSAMH
paboTaTh B TpYIINE C BBINOJHEHHEM pa3IMYHBIX COLHUATIBHBIX PpOJEH, IUIAHHPOBaTh PabOTy TPYIHIIEL,
pPallMOHANIBHO DPACHPENAENATh JESATEIbHOCTh B HECTAHNAPTHBIX CUTyalUsX, aJCKBATHO OLIEHUBATh BKJIAJ
Ka)XIOTO U3 yJaCTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAEMOH IIPOOIEMEI;

ITP13 - chopmMupoBaHHOCTH MOTHBAIMH K Oyrymieil mpodeccHoHaIbHOM IesTeTbHOCTH 10 CIIEIHAIEHOCTSIM

(DUBHUKO-TEXHIUUYECKOTO MTPOQHIIS.

(1)I/I3I/IKI/I u paluoOHAJIILHOT'O

K 1.5.
JIOKYMEHTaI1en
YCTaHOBJIEHHOH (OpPMBI.

Paborats

C

Tpascoanckoe éocnumanue

- yYMEHHE B3aMMOJCWCTBOBATH C COLHUAIBHBIMH HHCTUTYTaMU B

COOTBETCTBHH C UX (QYHKIIMSIMU M HA3HAYCHUCM;

Dcmemuueckoe gochumanue

- TOTOBHOCTh K CAaMOBBIPQXEHUIO B pa3HbIX BHUIAX MCKYCCTBa,

CTpEMIICHHE TPOSBIIATH Ka4eCTBA TBOPUYECKON JINTHOCTH

Tpyoosoe socnumanue

- TOTOBHOCTh K AaKTHBHOW JESATEILHOCTH TEXHOJOTHYECKOH |

COLMANBHON ~ HANpaBJICHHOCTH,  CIOCOOHOCTh  MHHUIIMHPOBATH,

MJIAHUPOBATh M CAMOCTOSITENILHO BBIMOJIHATh TAKYIO JESTEIbHOCTD;

Oxonoeuueckoe eocnumanue

- He IPUHUMATb JIEHCTBUS, IPUHOCALINE BPE/ OKPYKAIOIIEH cpejie;

- yMeTh TMPOTHO3MPOBaTh HEONArONPHUSITHBIE 3KOJIOTHYECKUE

MOCJIEICTBUS MPEINPHHAMAEMBIX JEHCTBHUHN, MPEJOTBPAIIATh UX.
OBiazieHe YHUBEpPCATbHBIMA YYeOHBIMHA  IT03HABATECIHHBIMU

JEUCTBUSMH:

a) 6azoBble JOTrHYeCKHe AeCTBHUSI:

- OTIPEACTATH LENU IeSTeIbHOCTH, 33aBaTh MapaMeTPbl U KPUTSPUHU

HX TOCTHXKCHUA,

- BBIABJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B pacCMaTPUBAEMBIX

SIBJICHUAX,

- BHOCHTH KOPPEKTHBBHI B JIESTEIBHOCT, OLICHHBATH COOTBETCTBHE

Pe3yIbTaTOB IETSIM, OLIEHUBATh PUCKH MTOCIIEICTBUI NESATENBHOCTH;

- pa3BUBaTh KPEATUBHOEC MBIIUICHHE MPU PEUICHUN >KU3HEHHBIX

npoGiieM

0) 0a30BbIe HCCIEN0BATEIbCKIE AeliCTBUA:

- aHAJIM3MPOBATh NOJYUYCHHBIC B XOJ€ PCUICHUS 3a7a4d Pe3yJIbTaThl,

P 1 - chopmupoBaTh MOHUMAHUS POIH (H3UKH B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMATbHOU U
ITUYECKOH cepax AesTeNEHOCTH YeJIoBeKa; poJir ¥ MecTa (PU3MKH B COBPEMEHHOM Hay4HO!H KapTHHE MHUPA;
pONM aCTPOHOMHH B MPAKTUYECKOH NETENbHOCTH 4YeJOBeKa W JaJbHEHIIeM HayyHO- TEXHHYECKOM
pa3BHUTHY;

IIP 4 - BnageTs OCHOBONOJATAIOIIUMU (DU3MYECKMMH HOHIATHUSIMHU M BEJIMYMHAMH, XapaKTepH3yHOLIMMH
¢u3myeckne mporecchl  (CBA3AHHBIMH C  MEXaHWYECKMM  JBIDKCHHEM, B3aWMOAEICTBHEM  Tel,
MEXaHHYECKUMU KOJNEOAHMSIMH ¥ BOJHAMH; aTOMHO-MOJEKYJSIPHBIM CTPOEGHHEM BEIECTBA, TEIUIOBBIMH
MpOIECcCaMH; 3JIEeKTPHYECKIM M MAarHUTHBIM TIONISIMH, OSJEKTPHYECKHIM TOKOM, 3JIEKTPOMAarHWTHBIMHU
KONEOAHMAMH W BOJHAMH; ONTHYECKHMH SIBICHUSMH; KBAHTOBBHIMH SIBICHHSMH, CTPOCHHEM aToMa H
aTOMHOTO $71pa, PaAMOAaKTHBHOCTBIO); BJIAJCHHE OCHOBOIOJATAIOIIMMHU ACTPOHOMHUYECKUMHU IOHSITHSIMH,
MO3BOJIAIOLIMMU  XapaKTEePU30BaTh IPOLECCHl, MPOMCXOAAIIME Ha 3Be3[aX, B 3BE3JHBIX CHCTEMax, B
MEKTaJJaKTHUeCKOH cpelie; IBIKeHNE HeOSCHBIX Tell, IBOJIIOINIO 3Be3]] U BeenenHoi;

IIP 7 - chopMHUpOBaHHOCTH YMEHHI HCCIIEI0BATh M aHATM3UPOBATH pa3HOOOpa3Hble (GU3HIECKHE SIBICHHUS U
CBOIiCTBa OOBEKTOB, IMIPOBOIUTH CAMOCTOSITEILHBIE HCCIEIOBAHUS B PEAIBHBIX U JTa0OPaTOPHBIX YCIOBHSAX,
YUTaTh M aHAITM3UPOBATH XaPAKTEPUCTUKH NIPHOOPOB U yCTPOUCTB, OOBSCHATH NPHHIUIIBI X pabOTH;

IIP 8 - oBmazseTs OpraHM3anMOHHBEIMHU M ITO3HABATEIBHBIMH YMEHHSIMH CaMOCTOSTEIHHOTO NMPUOOPETeHUS
HOBBIX 3HAHUH B IIPOIECCE BBITIOJHEHHS MPOEKTHBIX M Y4eOHO-HCCIENOBATENbCKUX PAdOT, YMEHHSMH
paboTaTh B TpyIE C BHINOJHEHHEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH, IUIAHHPOBaTh PabOTy TPYIIILL,
palMOHAIBHO paCHpPENEIATh ACATEIbHOCTh B HECTAHAAPTHBIX CHUTYyaLMAX, QJEKBATHO OLICHUBATh BKJIAJ
Ka)K/IOTO M3 YYaCTHHKOB IPYIITIBI B PEUICHHE pacCMaTPHUBAEMO IPOOIIEMBL.

ITP 10 - chopmupoBaTh yMeHHsI IPHUMEHSATH MOJYYCHHBIC 3HAHHS Il OOBSCHEHHUS YCIIOBUI MPOTEKaHHS
(U3MYECKUX SBICHHH B INPUPOJAE WM JUISL TPHHATHS NPAKTUUECKUX PEHICHWH B IOBCEAHEBHOW IKHU3HH
Juts obecriedeHust 6e30MacHOCTH IIPH 00paIeHNuH ¢ OBITOBBIMU IPHOOPAMU M TEXHHUYECKIMH YCTPOHCTBAMH,
COXPaHEHUS 30POBBSI M COOMIOCHIS HOPM SKOJOTHYECKOTO ITOBEACHHS B OKPY KaIoIIei cpesie; MOHIMaHue
HEOOXOIVMOCTH  TIPUMEHCHUS  JOCTIKEHHMH  (QU3UKM M TEXHOJOTHMH Ul  panUOHAIBHOTO
HPUPOJIOTIONH30BAHUS;

IIP11 - oBjajseHWe pas3IUYHBIMH crioco0amu padoThl ¢ HMHGOpMalMer (U3UYECKOTO COJEpXKaHHs C
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IIK 1.6. IIpoBoauts
MePBOOYEPEIHbIE MEPOIPUSITHUS
Ha MECTe JIOPOKHO-

TPaHCHOPTHOTO MPOHUCIHIECTBHS.

KPUTHYECKH OLIEHMBaTh HMX JOCTOBEPHOCTH, IPOTHO3HPOBATH
HN3MEHEHHUE B HOBBIX YCIIOBHUSIX;
- YMeThb IEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO U IPAKTHUECKYIO
o0J1acTH KHU3HEEeATEIBHOCTH;
- JaBaTh OLICHKY HOBBIM CHTYyallUsM, OIICHUBATH NPHOOPETEHHBIN
OTIBIT;
- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX o0JacTeii;
OBnaieHNe yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMU:
a) odenune
- BIIQJICTh Pa3JIMYHBIMU cIIoco0aMu OOIIEHNS U B3aUMOJICHCTBHS
0) COBMeCTHAs eSITeIbHOCTD:
- TOHMMAaTh ¥ UCHONB30BaTh IIPEUMYIIECTBA KOMAaHIHOH U
WHUBUYaJbHOU PabOTHI;
- KOOPAMHHMPOBATh U BBINOJHATH pabOTy B YCIOBHAX PEabHOTO,
BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO B3aUMOJCHUCTBHUS;
OBnaieHNe YHUBEPCATBHBIMH PErYJISATUBHBIMU ICHCTBUSMHU:
a) caMOOPraHu3anusi:
- CaMOCTOSTENBHO COCTABITH IUIaH PEIICHUsS MPOOJIEMBI C Y4EeTOM
HMEIOIIUXCST ~ PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
NIPEANOYTCHUI;
- JaBaTh  OLEHKY HOBBIM  CHTyalHUsM;  CIIOCOOCTBOBAaTh
(hOpMHPOBAaHHIO ¥ TPOSBICHUIO IIMPOKOH OSPYIUIHMH B Pa3HBIX
00J1aCcTAX 3HAHUH, MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIBTYPHBIA YPOBEHb;
0) CAMOKOHTPOJIb:
- MCIIOJIB30BAaTh MPHEMBI peIIeKCHH VISl OLIEHKH CHUTYaIllH, BBIOOpa
BEPHOTO PELICHUS;
- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUs 110
UX CHIDKCHHUIO;
B) 3MOLMOHAIbHbIN HHTEJJIeKT, MpeaInoara i
c¢(hOpMHPOBAHHOCTH:
- COIMANBHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH BBICTPaWBaTh
OTHOIICHHUS C JPYTHUMH JIFOIbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U
pasperiath KOHPIUKTHI

HCIIOb30BAaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMCHUH KPUTUYECKOTO aHAIH3a
U OIIEHKH JIOCTOBEPHOCTH IIOJIydacMOi NH(POPMaLnH;

IIP 12 - oBnaneHue OpraHU3aMOHHBIMY M O3HABATEIbHBIMHA YMEHUSIMH CaMOCTOSITEIEHOTO MPHOOpETeHHS
HOBBIX 3HAHUH B IIPOIECCE BBIIIOJIHEHHS IPOEKTHBIX M Yy4eOHO-HCCIENOBATENBCKUX DPAOOT, YMEHHSIMH
paboTaTh B Tpynme ¢ BBIIOJHCHHEM pA3JIMYHBIX COLMAIbHBIX pOJIEi, IUIAaHUPOBAaTH PabOTy TIpPYHIIBI,
pALMOHANBHO PACHpENeNATh JEATENbHOCTh B HECTaHAApPTHBIX CHTYallUsAX, a/JIeKBaTHO OLICHHBATh BKIIAJ
Ka)KJIOTO M3 Y4aCTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBAEMOH PpOOIEeMBbI;

IIP13 - chopMupoBaHHOCTH MOTUBALIUH K OyAyIIeil MpoecCHOHAIBHOM NeSITENbHOCTH M0 CHENUATBHOCTSIM
(DUBUKO-TEXHIUYECKOTO MTPOQHIIS.
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3. Conep:xanue 001meo0pa3oBaTe/IbHOI0 Y4eOHOI0 NpeaMeTa

Paznen 1. @Pu3uka u MeTOAbl HAYYHOI' O MO3HAHMS

®dusnka — Hayka o npupoge. HayuHble MeTOnbl NMO3HaHUS OKpYy’Karomero mupa. Pomns
JKCIIEpPUMEHTAa W TEOpUHM B TpOLECCe TMMO3HAHUA TPUPOJBI. OKCIEPUMEHT B (UBHKE.
MonenupoBanue (u3NUecKuX sBIEHUN U npoiieccoB. Hayunsie runoressl. @u3ndeckue 3aKOHBI
u TeopuH. ['paHulbl MpUMEHUMOCTH (u3ndyeckux 3akoHOB. [IpuHuun coorBercTBUs. Ponb u
MecTo (pu3MKu B (POPMUPOBAHUM COBPEMEHHOW HAyYHON KapTHHBI MHUpA, B MPAKTUYECKON
NEeATEIbHOCTH JIOJEH.

Pasznen 2. Mexanuka. Tema 1. Kunemaruka

Mexannueckoe aBuxkeHuEe. OTHOCHTENBHOCTh MeXxaHuueckoro aBmkeHus. Cucrema
orcuéta. Tpaekropus. [lepememnienue, cKkOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX IPOEKIMM Ha OCH CHCTEMBI KoopauHaT. Clo)KeHue
MEPEMENIEHU M CIOKEHUE CKOpOCTeil. PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
nBuxeHue. ['paduku 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U IEepeMEUICHUS
MaTepHalbHOM TOYKH OT BpeMeHU. CBOOOAHOE mMmajeHue. YCKOpEeHHE CBOOOTHOTO TMaJeHUS.
KpuBonuneiiHoe aBuxkeHue. J[BuKeHne MaTepUalbHOM TOUKU MO OKPYKHOCTU C MOCTOSTHHOM MO
MOJYJII0O CKOPOCTBHIO. YTJOBasi CKOPOCTh, JUHEWHAs] cKOpocTh. Ileprnon m vactora obOpaiieHus.
LentpocTpemMuTenbHOE yCKOpeHHE. TeXHMYeCKHe YCTpPOIICTBA M MPAKTUYECKOE MPUMEHEHUE:
CIUJOMET], IBUKEHHUE CHAPSIAOB, LIEIHbIE U PEMEHHBIE NTEpEeAauH.

Tema 2. Jlunamuka.

[Tpunnnn otHocuTensHOCTH ["anmmites. Ilepseiit 3akoH HeroTona. IHEpnanbHbIe CHCTEMBI
orcuéra. Macca tena. Cuna. Ilpunuun cynepno3unuu cuia. Bropoit 3akon HelotoHa s
MarepuaibHON TOukH. Tpetuil 3akoH HblOTOHA AJi1 MartepualdbHBIX TOYEK. 3aKOH BCEMUPHOIO
tarotenus. Cuna Tsokectu. [lepBas kocmuueckas ckopocth. Cuna ynpyroct. 3akoH ['yka. Bec
tena. Tpenue. Bunabl TpeHus (mokosi, CKoibxeHus1, kauenus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJBXKEHHUsI U cuia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBICHUS NpU
JBUKEHUH TeJa B AKUAKOCTH WK rase. [loctynartenbHoe U BpauaTelbHOE BUKEHUE a0COIIOTHO
TBEPAOTO Teaa. MOMEHT CHIIBI OTHOCUTENBHO OCH BpalieHus. [lnedo cumel. YcinoBus paBHOBECUS
TBEPIOTO Tena. TeXHUUeCcKue yCTpONCTBA U IPAKTUYECKOE IIPUMEHEHHUE.

Tema 3. 3akoHBI COXpaHEHUS] B MEXAHUKE.

Hmmynbe MaTepuaabHOM TOUKH (Tesa), CUCTEMbl MaTepHalIbHbIX ToueK. MMmyinbe cuiibl u
M3MEHEHHe UMITyJIbCa Tesla. 3aKOH COXpaHeHUs uMIMyibca. PeakTuBHOe nBrkeHHe. PaboTa cuiibl.
MomHocTh cuibl. KuHeTwueckass sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHHH
KuHeTH4Yeckor dHepru. [loreHnmanbHas osHeprusa. [loTeHumanbHass »HEpPrus  ynpyro
nedopMUpoBaHHOU NPy KUHBL. [loTeHIMaNbHas SHEprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.
[lorennmanpHple W HEMOTEHUUANbHbIE CHIBl. CBS3b pabOThl HENOTEHIHAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOW YHEPIHMM CUCTEMBI Tel. 3aKOH COXPaHEHHUS] MEXaHUYECKOW IHEPTUU.
Yrpyrue u Heynpyrue CTONKHOBEHHs. TeXHUUECKUE YCTPONCTBA U NMPAKTUUYECKOE MPUMEHEHHUE:
BOJOMET, KONEDP, NPy KUHHBIN ITUCTOJIET, ABUKECHHUE PAKET.

Pa3nen 3. MosiekyasipHasi pu3nKa U TepMOANHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUHU.

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U X ONBITHOE OOOCHOBAHHE.
BbpoyHoBckoe JIBUKEHHE. Huddysus. Xapaxkrep JIBUKECHUS
Y B3aUMOJEHCTBHUS 4YacTULl BeulecTBa. Mojeln CTpPOEHHUs ras3oB, )KUAKOCTEW U TBEPABIX TENl U
oOBbsICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATHUX Mojelied. Macca u pasmepbl MOJIEKYJL.
KommuectBo BemectBa. IloctosinHas ABoranpo. TemmoBoe paBHOBecue. Temmeparypa u e
u3mepenue. lllkana temneparyp Llenscus. Moaens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON TEOpHH HJIeaJbHOrO Tra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpPEeIHE KHWHETUYECKOW OSHEpPruu TEIUIOBOro JABMXKEeHMs vactull raza. lllkana temmnepatyp
KenbBuna. [l'a3zoBele 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH [lanbToHa.
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M3ompoueccbl B MACATBHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduyeckoe
npeJICTaBIeHIE U30MPOIIECCOB: U30TEPMaA, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETD.

Tema 2. OCHOBBI TEPMOJUHAMUKH.

Tepmonunamuyeckass cuctemMa. BHyTpeHHss 3HEprusi TEPMOJAMHAMUYECKONW CHUCTEMBI U
crocoObl €€ m3MeHeHus. KonndyectBo TemnoTsl U paboTa. BHYyTpeHHsIsI SHEpTUsi 0JHOATOMHOTO
MJeaJIbHOTO ra3a. Buasl Teronepenadn: TENIONPOBOAHOCT, KOHBEKIIMS, U3IIyYeHHUE. Y JeIbHas
TEIIOEMKOCTh BellecTBa. KomnuecTBo TemnoTsl npu teronepenade. [lonsatue 06 aanadatHoM
npouecce. IlepBbiii 3akOH TepMoauHaMHUKU. lIprMeHeHne mepBOro 3akOHa TEPMOJMHAMUKH K
uzonporeccaMm. ['paduueckas uHTEepnperanus padoThl raza. BTopoit 3akoH TepMOJWHAMUKHU.
Heob6patumocts mpoueccoB B mpupoje.TernoBsie MamuHbl. [IpuHIUNBL AEHCTBUS TEMIOBBIX
mammH. [IpeobpazoBanus 3HEprUM B TEIJIOBBIX MamuHax. KoadduiueHT none3Horo neicTBus
terioBoi MamuHbl. [{ukn KapHo u ero kosd@uIMEHT Moie3HOro AEUCTBHs. DKOIOTHYECKUE
MpOOJIEMBI TEMIOAHEPTETUKH.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: [BHUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJWIBHHUK, KOHIUIIUOHED.

Tema 3. ArperaTHbie cOCcTOsIHUS BenlecTBa. Pa3oBbIe MEPEXOIbI.

[TapooOpa3zoBannie u  koHaeHcauus. Mcmapenne u  kumeHue.  AOCoOIIOTHas
Y OTHOCHUTEJIbHAS BIXKHOCTH Bo3Ayxa. HachlleHHbIN nap. Y aenbpHas TemioTa mapooopa3zoBaHusl.
3aBUCUMOCTh TEMIEpPATyphl KHUIEHHUS OT JAaBieHuss. TBépaoe Tteno. Kpucramnuyeckue u
amop(Hble Tena. AHM30TpoONHs CBOMCTB KpucTtayioB. JKuakue kpuctamiasl. CoBpeMeHHbIE
Matepuanel. IlnaBnenne u Kpucrammzanus. YaenbHas Teriora miuasiaeHus. CyOnaumarius.
VYpaBHeHHe TeroBoro OajgaHca.

Texnuueckue yCTpOWCTBA U MIPaKTHYECKOE MIPUMEHEHHUE! TUTPOMETP
U TICUXPOMETP, KaJOPUMETpP, TEXHOJIOTMM IIOJIYYEHHs COBPEMEHHBIX  MaTEpHAJIOB,
B TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Pasznen 4. Dunexkrpoaunamuka. Tema 1. DnekTpocraruka.

OnekTpu3zanusa Tell. JJEKTPUYEeCKU 3apan. JlBa BuIa SIEKTPUYECKUX 3apsJIOB.
[IpoBOAHUMKH, AMDIIEKTPUKHA W MOJYNPOBOJHUKHU. 3aKOH COXPAHEHHMs DJIEKTPUUYECKOro 3apsija.
BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuyHbIN 2JIEKTPUUECKUM 3apsijl. DJIECKTPUUECKOE
nosne. Hanpsx€HHOCTH 3neKkTpudeckoro nojis. [IpuHuun cyneprno3uuuu 3JIEKTPUUYECKUX TOJIEH.
JIuHuM HanpsHKEHHOCTU AJIEKTpUUYecKoro moiyd. PaboTra cui 3JI€KTpOCTaTUYECKOro MOJS.
[Torenman. PazHocTe noreHuManoB. [IpOBOJHUKN U TUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM IOJIE.
JusnexTpuieckas IPOHUIIAEMOCTh. DIEKTPOEMKOCTh. KoHIeHcaTop. DIeKTPOEMKOCTH MIIOCKOTO
KOHJICHCATOpa. DHEPIus 3apsyKEHHOTO KOHAEHCATOPA.

TexHu4yeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTAaTHUYECKasl 3aINTa, 3a3€MJICHHE DJICKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBAIBHBIN
amnmapar, CTpyHHBIN IPUHTED.

Tewma 2. [TocTossHHBIN dneKTpUYecKUil TOK. TOKM B pa3IMyHBIX cpeaax.

DNEKTPUUECKUN TOK. YCIOBUS CYIIECTBOBAHHUS AJIEKTPUUYECKOrO TOKa. VICTOUHUKHM TOKA.

Cuna Ttoka. Iloctosanubiii Tok. Hampsokenue. 3akoH Oma Juisl ydacTka LEeNH. DJIEKTPUUECKOe
CONPOTHUBIICHHE. YEIbHOE CONpOTUBIEHUE BemecTBa. llocmenoBarenpHoe, nNapaienbHOE,
CMEIIAHHOE COEMHEHUU MPOBOJHUKOB. PaboTta anekTpuueckoro toka. 3akoH [xoyns — Jlenua.
MOIIHOCTh 3JIEKTPUYECKOTO TOKAa. OJEKTPOJABMXKYIIAs CHJAa M BHYTPEHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKa. 3akoH Owma 1 moiHOW (3aMKHYTO#) »nekTpuueckoil menu. Koportkoe
3aMbIKaHUE. JJEKTPOHHAs NPOBOJMMOCTb TBEPABIX METALUIOB. 3aBUCUMOCTH COINPOTUBIICHUS
METaJIOB OT TeMueparypsl. CBEpXIPOBOAUMOCTb.
OnexkTpuueckuii TOk B Bakyyme. CBoiicTBa 3JEKTPOHHBIX Iy4KOB. IlodynpoBOJHHKH.
CobOcTBeHHast W TMpUMeEcHash MPOBOJMMOCTh MOJYNpOBOAHUKOB. CBoiicTBa p—N-mepexoja.
[TonynpoBoAHUKOBBIE MPUOOPHI. DNEKTPUUECKHUIM TOK B pacTBOpax M paciijiaBax 3JIEKTPOJIUTOB.
DNEKTpONUTHYECKass  JUCCOIMAlUA.  OINEKTPONu3.  DJIEKTPUYECKHM  TOK B rasax.
CaMOCTOSITENbHBIN U HECAMOCTOATENBHBIN pa3psan. Monuus. [lnazma.
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TexHudyeckue yCTPOWCTBA M IHPAKTUYECKOE IPUMEHEHME: aMIepMETp, BOJBTMETP,
peocTar, ICTOYHHMKH TOKA, 3JIEKTpOHArpeBaTeIbHble IPUOOPHI, SJIEKTPOOCBETUTENBHbIE TPHUOOPSI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIH  JHOJ, TEPMUCTOPbl U  (OTOPE3UCTOPHI,
ITOJIYIIPOBOHUKOBBIN JUOJ, FaJIbBAHUKA.

Tema 3. MarautHoe nose. JIeKTpOMarHuTHas HHIYKIUS.

[TocTosiHHBIE MarHuThl. B3auMoIeHCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe IIOJIE.
Bekxrop MaruuTHOM MHAYKIWA. [[pyHIUIT Cyneprno3uuu MarHUTHBIX MOJEeH. JIMNHMM MarHUTHOU
MHAyKIMY. KapThHa NUMHUNA MarHUTHOW WMHIAYKLIMM IIOJS IOCTOSHHBIX MarHWTOB. MarautHoe
1I0JI€ TIPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO IOJIA JUIMHHOTO MPSMOIO
IIPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOIO IIPOBOJ-HUKA, KaTylIKH C¢ TokoM. OmnsIT Opcrena.
B3aumopeiictBue mpoBoaHukoB ¢ TokoMm. Cuia Awmrmepa, €€ mMoaynb U HampasiaeHue. Cuia
JlopeHia, eé MOJYJIb u HampaBJICHHUE. JIBuxenue 3apsHKEHHOU YaCTUIIbI
B OJJTHOPOJJHOM MarHuTHoM noje. Pabora cuibl Jlopenua.

SlBieHMEe BIEKTPOMAarHUTHOM WHAYKOMHM. [lOTOK BEKTOpa MAarHUTHOM WHIYKIUU.
DIIEKTPOABMKYIIAA CUJIa MHAYKIHMHU. 3aKOH 3JeKTpoMarHuTHOW uHAyknuu dapanes. Buxpesoe
AIEKTPUYECKOE TI0JIe. OJIEKTPOJABWKYIIAsl CWIA HMHIYKUMHM B TPOBOJHUKE, JBHKYIIEMCS
MIOCTYIIATENIBHO B OJHOPOJHOM MarHuTHOM noune. IlpaBuno Jlenna. UHaykTUBHOCTB. SBieHME
CaMOMHIYKINH. DJIEKTPOJABIKYIIAS CHJIA CAMOMHIYKIMHM. DHEPIHUsl MarHUTHOTO IOJS KATYIIKH
C TOKOM. DJIEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoWcTBAa M NPAKTUYECKOE NPUMEHEHME: IIOCTOSHHBIE MAarHUTHI,
AEKTPOMArHUTHI, YIEKTPOABUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Paznen 5. KoneOdanusa u BoaHbl. Tema 1. MexaHnueckue W DIIEKTPOMAarHUTHBIE
KoJeOaHus.

KonebarenpHast cucrema. CBoOoaHble MexaHHMYecKHe KoseOaHus. [apMoHHuYecKue
koneOanud. Ilepuon, wactora, ammumtyga u (aza konebaHuil. [IpyXKUHHBI MasTHHK.
MatemaTH4ecKiii MasiTHUK. YpaBHEHUE TapMOHMYECKHX KonebaHuil. [IpeBpareHue s>Hepruu
npu rapMoHudeckux kojeOanusix. KosneOartenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KojeOaHus B HAEAJBbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHMYECKUMHU U
ANIEKTPOMAarHUTHBIMU ~ KoniebanusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUS SHEPruu B
uaeaIbHOM  KojebarenbHOM  KoHType. IlpencraBienme o0  3aryXaloummx — KoJeOaHHUsX.
BreiHyxeHHple MexaHHueckue KkojeOaHus. Pe3zonanc. BbIHyXJeHHbIE 3IE€KTPOMarHUTHBIC
kosnebOanud. [lepemennblii Tok. CHHYCOMAANbHBIN MepeMEHHbII TOK. MOIIHOCTh MEepeMEHHOTrO0
TOKa. AMIUIUTYJHOE M JEHUCTBYIOIIEE 3HAYCHHE CHUJIbl TOKAa M HampsbkeHus. Tpancdopmarop.
[TpousBoacTBO, Mepenaya U MOTpedIeHNE MEKTPUUECKON dHEPruu. DKOJIOTHYECKHEe PUCKU TPU
IIPOU3BOJICTBE 3JIEKTpOIHEepruu. KynbTypa HMCHOAB30BaHUS JJIEKTPOIHEPTHUH B IOBCEIHEBHOU
KU3HHU.

TexHudyeckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKHM 3BOHOK,
reHEPaTOp NEPEMEHHOI0 TOKA, IMHUHU JJIEKTPOIEpeaay.

Tema 2. MexaHnuecKkne 1 3NEKTPOMarHUTHbIE BOJIHBI.

MexaHnueckue BOJIHBI, ycioBus pacupoctpadenus. Ilepuoa. Ckopocts pacrpocTpaHeHus
u ganuHa BonHbL Ilomepednble M mpojosbHBIE BONHBL. MHTepdepeHums u audpakuus
MexaHW4YecKuxX BOJIH. 3BYK. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricora Tona. TemOp 3Byka.
OJIEeKTPOMAarHuTHbIE BOJHBL. YCIOBUA M3JYy4YEHHs] DIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, v B anekTpoMarHuTHOU BosiHE. CBOICTBA IEKTPOMAarHUTHBIX BOJIH:
OTpaXE€HUE, TMpeloMIIeHWe, Tmoispusauus, Audpakuusa, uHTepdeperuus. CropocTb
UIEKTPOMAarHuTHBIX BOJH. [IIkana 3neKTpoMarHUTHBIX BOJIH. lIpHMeHEHME 371€KTPOMAarHUTHBIX
BOJIH B TeXHUKe M ObiTy. IlpuHIMIBI paguocBsi3n u  TeneBUAEHUS. Paauonoxarus.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpeibl.

TexHHuecKkne ycTpoMCTBa M NPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIBTPa3ByKOBass AMATHOCTHKA B TEXHMKE M MEIULUHE, pajap, paavuoNpUEMHHK, TEIEBU30D,
aHTeHHa, teinedon, CBU- neus.

Tema 3. OnTuka.
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['eomerpuueckas ontuka. [IpamomHENHOE pacIpOCTPAaHEHHUE CBETA B OJJHOPOJIHOU Cpele.
JIyu cBera. ToueuHbli UCTOYHMK cBeTa. OTpaxeHue cCBeTa. 3aKOHbl OTPaXKEHUsl CBETA.
[TocTpoenune uzo0pakeHHit B TIOCKOM 3epkaiie. [Iperomienue cBeta. 3aKOHBI MPETIOMIICHHUS
cBeTa. AOCOMIOTHBIM MoKa3aTenb npeiaomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil
yroJl MOJIHOTO BHYTpeHHero orpaxkenus. Jlucnepcus cBera. CIOXKHBIM cocTaB 0eloro cpera.
[IBer.

CoOuparomiue W pacceuBaromiye JuH3bl. ToHkas JuH3a. @OOKYyCHOE  pacCTOsSHHE
W onruueckas cwia TOHKOW JsmH3bL. [locTpoeHne wu300pakeHHit B COOMpAIOIINX
U paccerBaoIIMX JuH3ax. PopMysia TOHKOM JUH3bL. Y BEIMUEHUE, JaBa€MOe JTUH30M.

[Ipenensl MpUMEHUMOCTH Te€OMETpUUecKol onTuku. BomHoBas ontuka. UHTepdepenuus cera.
KorepentHbie = uCTOYHMKHM. YCJIOBHS  HAOJIOJIEHUS MAaKCUMyMOB U  MHUHHMYMOB B
UHTep(PEpEeHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB. Judpakiius
cBeta. Judpakunonnas pemérka. YcioBue HaONIOACHUS TJIaBHBIX MAKCMMYMOB INpU HaJCHUU
MOHOXPOMAaTHYECKOT0 CBeTa Ha TU(ppakMOHHYI0 peéTKy. [lonspusanus ceera.

TexHu4yeckue yCTpONCTBa M MPAKTUUECKOE MPUMEHEHUE: OYKH, Jyma, ¢oToammapar,
MPOEKIIMOHHBIN anmnapart, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs PEIIETKA,
MOJISIPOU .

Pa3pnen 6. OcHOBBI ClIeIHAJIBHOM TEOPUU OTHOCUTEIBLHOCTH.

['paHunbl TPUMEHUMOCTH KJIacCMUECKOW MexaHukH. [locTynaTel crienuanbHOW TEOpUuU
OTHOCUTEJIBHOCTU: HHBAapHUaHTHOCTb MOIYJSl CKOPOCTHM CBETa B BaKyyMe, MPUHLHII
OTHOCHUTEJIBHOCTH OWHIITENHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U
COKpAILIEHUE JIJIMHBI. DHEPTrUsl U UMITYJIbC PEISITUBUCTCKON YacTUIlbl. CBSI3b MACCHI C SHEPTUEN U
HMITYJIbCOM PEJIATUBUCTCKON YaCTULIbl. DHEPTHUsl MOKOA.

Paznen 7. KBanToBasi puszuka. Tema 1. DineMeHThl KBAHTOBON ONTHUKHU

®ortonbl. dopmyna I[lnanka cBsa3u 3Heprud (OTOHA C €ro 4YacTOTON. Heprus
u uMmIysbe GoroHa. OTkpeiTue u uccnenaoanue Gorodddexra. OnbiTel A.I'. CToneroBa. 3aKOHbBI
dotorddexra. YpapHenue ODitHmreitHa st poroaddexra. «Kpacnas rpanuna» dotosrddexra.
Hasnenue ceeta. OnbiTel I[1.H. JIebeneBa. Xumuueckoe AeHCTBHE CBETA.

TexHu4yeckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: (OTODIEMEHT, (POTOIATUHK,
coJTHe4Hast 0aTapesi, CBeTOIHO/I.

Tema 2. CTpoeHue atoma.

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -dactuil. [Inmaneraphas
MOJIEJIb aTtoma. [Toctynatel bopa. N3nyuenue " IIOTJIOLEHUE dboToHOB
MIpU [IEPEX0Jie aTOMa C OJHOr0 YPOBHS 3HEpruu Ha Apyroil. Bunel crektpoB. CrnekTp ypoBHEH
SHepruu atoma Boaopoja. BomHoBbeie cBoiicTBa yactull. Bomnnsl ae bpoitis. KopmyckynsipHo-
BOJTHOBOM nyanu3M. CIIOHTAaHHOE M BBIHYKJICHHOE U3JIyYCHUE.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE NIPUMEHEHHE: CIEKTPAJIbHBbIM aHAIU3
(cexkTpockoIt), Jiazep, KBAHTOBBI KOMIIBIOTED.

Tema 3. ATomHOE S71poO.

OKCHEPUMEHTHI, JOKa3bIBAIOIAE  CIIOXKHOCTb  CTPOCHHsS  sApa. OTtkpbITHE
pannoakTuBHOCTH. OnbIThl Pe3epdopaa mo onpeneneHuio coctaBa paaloakKTUBHOTO M3ITyUYSHHS.
CaolicTBa anbda-, Oera-, raMMa-u3JIy4eHusl. Binsiaue PaauoaKTUBHOCTH

Ha XUBble opranu3Mbl. OTKpbITHE TPOTOHA U HelTpoHa. Hyknonnast monens siapa I'eiizenOepra—
WBanenko. 3apsan sapa. MaccoBoe uucio siapa. M3oromsl. Anbda-pacman. DnIeKTpOHHBIN |
MO3UTPOHHBIN OeTa-pacnan. 'amma-u3nydenue. 3aKoH paJHOaKTUBHOTO pacmana. DHEPrusl CBSA3U
HYKJIOHOB B siipe. SlnepHble cuibl. JlepekT mMaccsl sapa. SnepHele peakuuu. JleneHue u cUHTE3
sanep. Snmepuwnii peakrop. Tepmosinepubiii cuHTe3. [IpoOmeMbl W MEPCHEKTHUBHI  SACPHOMN
SHEPreTUKU. OKOJOTMYECKHUE AaCHEKThl SIEPHOM SHEPreTUKH. OJIEMEHTapHbIE YaCTHILIBI.
OTtkpbiTHe TIO3UTpOHA. MeToapl HAOMIOAGHHS M PETUCTPALMM  JIEMEHTApHBIX YacCTHIL.
@dyHaaMeHTalIbHbIe B3auMOoecTBUsA. ENMHCTBO (hru3nuecKoil KapTHHBI MUpa.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHME: NO3UMETp, Kamepa BuibcoHa,
AJIEpHBINA peaKTop, aTOMHass bomoOa.
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Pa3nen 8. DiieMeHTBI aCTPOHOMMH H ACTPOPU3UKH.

Otanbl  pa3BuTUs  acTpoHomuu. [lpukiazHoe UM MUPOBO33PEHUYECKOE 3HAuYEHUE
actpoHomuu. Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/1bl, INIAHETHI, UX BUAUMOE ABUKECHHE.
Conneunas cuctema. Cosnie. ConHeyHass akTUBHOCTh. Mcrtounuk sHepruu CoiHIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CHEKTpaldbHBIA KJIACC — CBETUMOCTHY.
3BE3/1bI TJIABHOW MOCIJIEIOBATEIBHOCTUA. 3aBUCUMOCTD «Macca — CBETUMOCTb» ISl 3BE3]1 TJIABHOM
nocjienoBareibHOCTU. BHyTpenHee crTpoeHue 3BE34. CoBpeMEHHBIE MPEJCTABICHUS O
MPOUCXOXKACHUU U 3BoonMK CoJHIA W 3BE3J. DTambl KU3HU 3BE3A. Mieunsiit [lyTs — Hamna
lNanmaktuka. [lonoxxenne n amxenne Connua B ['anaktuke. Tunsl ranaktuk. PaguoranakTuku u
KkBazapbl. UEpHbIE IBIPHI B sA/pax TalakTUK. BcenenHas. Pacmmpenue BcenenHnoi. 3akoH
Xab6ma. Pazberanue ranaktuk. Teopuss bonbmoro B3pbiBa. PennkToBOoEe M3IyuyeHUeE.
MacmrtabHas cTpykTypa Beenennoit. Metaranaktuka. Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

O6o0maroriee MOBTOPEHHUE.

Ponp ¢u3mku U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTUYECKOM, COIMAIbHOW U
ITUYECKOM cdepax [esaTeNbHOCTH uenoBeka. Ponb W MecTo (PU3UKM U aCTPOHOMHUHU B
COBPEMEHHON Hay4yHOW KapTuHe wMupa. Ponb ¢usnueckoid Teopuu B (POPMUPOBAHHUH
MpecTaBleHui 0 PU3nYecKoil kapTuHe Mupa. MecTo pu3ndeckoit KapTUHBI MUpPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX IIPEACTABICHUN O IPUPOJIE.
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4. TemaTuyecknii niaH 0011e00pa30BaTEILHOIO Y4eOHOI0 peaAMeTa

TemaTnueckui Iiag

OVII.06 ®usuka

Ha 2024 — 2025 yueOHbIii roa

I'pynna 1-4
[Tpodeccusi: 23.01.07 MamuHucT KpaHa (KpaHOBIIUK)

Obs3aTebHas yyeOHas

Maxkcuma B Harpys3ka
Ne H JbHasdA Heay B TOM 4YHCJIE
AUMCHOBAaHUEC PA3a€jI0B U TEM JAUT.
n/n yueOHast cam BCEro 6 np.
Harpyska paﬁ: 3aHATHH g:ﬁ: 3::: K/p
1 cemecmp 51/9* 17 34/9* 5 1
Pa3nen 1. ®usuka u METOIBI HAYYHOTO TIO3HAHUS 3 1 2
Paznen 2. Mexanuka 33/6* 11 22/6* 3
1 | KunemaTuka 10/2* 3 7/2*
2 | Jlunamuka 12/2* 4 8/2* 1
3 | 3aKOHBI COXpaHEHUSI B MEXaHUKE 11/2* 4 7/2* 2
Pa3nen 3. Monexynspras gusuka. Tepmonnnamuka. 15/3* 5 10/3* 2
1 | OcHOBBI MOJIEKYJIAPHO-KHHETHYECKON TEOPUHU 7/11* 2 5/1* 1
2 | OCHOBBI TEPMOAMHAMUKHA 5/1* 2 3/1*
3 ArperatHble cocTosiHUs BemiectBa. Da30Bbie 3/1* 1 o1*
EPEXOIbI
2 cemecmp 96/16* 30 66/16* | 4
Pa3nen 4. DiekTpoiHHAMUKA 40/8* 14 26/8* 2 1
1 | DnekTpocraTuka 10/2* 3 7/2*
2 [TocTosiHHBIN 3JEKTpUYECKU TOK. TOKH B 12/3* 4 8/3* 1
pa3IMYHbBIX Cpeaax
3 MarnuTHOE noJe, DMEKTPOMATHUTHAS | 4 g /ns 7 11/3* 1
WHIYKITUS
Pa3snen 5. KonebaHus v BOIHBI 31/6* 10 21/6* 2
1 Mexannueckue KoJIeOaHHs n| o qg/o% 3 7/0%
JIEKTPOMArHUTHBIE KOJICOaHMsI
9 MexaHHUeCKHEe  BOJHBL. DJIEKTPOMAarHUTHBIC 9/2* 3 6/2%
BOJTHBI.
3 | OnTHka 12/2* 4 8/2* 2
Pasmen 6. OcHOBBI  cHEIUAIBHONM  TEOpUH 2 5
OTHOCHTEIIbHOCTH
Pa3nen 7. KBanToBas ¢pusnka 18/2* 6 12/2*
1 | DiIeMeHThI KBaHTOBOW OTITHKH 3/1* 3/1*
2 | Ctpoenue aToma 5 2 3
3 | ATomHOE PO 8/1* 2 6/1*
Pa3gen 8. DneMeHTHI aCTPOHOMUU M aCTPOPHUIUKU 7 2 5
Hroro 3a 1 kypce 147/25* 47 100/25*| 9 1

Sauamus ¢ npOd)ECCUOH(UZbHOZj HANpaejleHHoOCmbio NOMeEY€EeHbl *
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5. TemaTu4yeckoe MJIAHMPOBaHMe 0011e00pa3oBaTeabHOr0 yueoHoro npeamera OYIL.06 @usuka

HaumenoBanne Copepxxanue y4e0HOr0 MaTepuana, JadopaTopHbie padoThl U NMPaKTHYeCKHe OB LeM 4ACOB Konst ¢opmupyembIx o0mmx u
pa3fiejioB U TeM 3aHSATHS, BHeAyIUTOPHAsI CAMOCTOSITeJIbHAsI padoTa CTY/ICHTOB npogecCHOHATBHBIX KOMIIETEHIUH
1 2 3 4
Paznen 1. ®u3uka U MeTOIbI HAYYHOT O MO3HAHUSA 2
Conep:xaHue y4eOHOro MaTepuaJia 2 OK 02, OK 05, OK 04
Ouzuka — ¢QyHIamMeHTanpHas Hayka O nOpupone. EcTecTBeHHOHay4HBIH MeETOX K 13,IIK 1.4
[IO3HAHUS, €r0 BO3MOKHOCTH M T'paHHUIbI npuMeHuUMocTu. [lonstue o ¢usznyeckoit
KapTHHE MHpa. 3HaUeHUE PU3UKH MPH OCBOCHHUH MTPOQeCcCHu
BueaynuTopHasi camocTosiTesIbHasi padoTa 1 OK 01, OK 02
JlaTh XapaKTEpUCTHKY OCHOBHBIX METO/IOB MO3HAHUSI.
Pa3nen 2. MexaHuka 22/6*
Tema 1. Kuaemarnka Coaep:xaHue y4e0HOro MaTepHaJa 7/2* OK 01, OK 02, OK 05, OK 04
Mexanndeckoe aprkenue. [lepememenne. I1yts. Ckopocts. PaBHOMEpHOE OK07,1IK1.3,TIK 1.4
HpSAMOJIMHEWHOE ABMKEHUE. Y CKOpeHHUE. PaBHOIEpEMEHHOE NIPSMOIMHENHOE
JBIDKEHHE
CBoboaHoe nanenue. PaBHOyCKOpeHHOE IBMKEeHHE. PaBHOMEpHOE IBIKEHHUE 110
oKpykHOocTH* BpamartenbHoe qBuxeHne™
BHeaynuTopHasi camocTosiTesIbHasi padboTa 3 OK 01, OK 02
PaGora co cioBapém ¢opmyi. CocTaBUTh NMPE3EHTAINIO MIIK KPOCCBOP/I.
CocraButb 070K cxemy. CocTaBUTh TECTOBOE 3aJaHKe. 3aOJHUTH Ta0JIHILY.
Tema 2. Jlnnamuka Copepxanne yueOHOr0 MaTepHaJIa 8/2* OK 01, OK 02, OK 05, OK 04
Cuna. Macca. 3akonsl HproToHa. MHepuanbHble cuctemsl oTcuéra. Ilpunumn OK 07, IIK 12,IIK 1.3,T1IK 1.4
OTHOCHUTEJIHLHOCTH. 3aKOH BceMupHoro TsroteHus. Cuna tspkect. Bec. HeBecomocTth
Cuna ynpyroctu. 3akoH ['yka* CHJIbI TpEHUS TIOKOS U CKOJIbKEHUA* MOMEHT CHII.
YcioBus paBHOBECHUS TBEPIIOTO Tea
JlabopaTopHbie paboThI 1 OK 01, OK 02, OK 04, OK 07
1. VccnenoBanue B KEHHS Tena MO/ ISWCTBUEM TIOCTOSHHOM CHJIIBI 1 K 1.3, TIK 1.5
BHeaynuTopHasi camocTosiTeIbHasi padoTa 4 OK 01, OK 02
PaGora co cnoBapém Qopmyn. CocTaBUTh TPE3CHTAMIO WU KPOCCBOPI.
CocraButb 070K cxemy. CocTaBUTh TECTOBOE 3aaHKe. 3al0JHUTH Ta0JIHILY.
Tema 3. 3akons! | ComeprraHue yueOHOro MaTepuasa 7/2* OK 04, 0K 07,1IK 1.4
COXpaHeHus B MexaHuKe | Mmmynbsc Ten. 3aKOH COXpaHEHUs! MMITyibca. PeakTuBHOe aBmwxenue. Pabora cuil. [IK 1.6
Momnocts. DHeprus* Kunernueckast 1 NoTeHIHANbHAS HEPTHsl. 3aKOH COXpPaHEHHS
MEXaHWYECKON »sHepruu. TexHUYecKkne YyCTpOWCTBA, OCHOBAaHHBIE Ha 3aKOHAX
COXpaHeHus™
JlaGopaTopHble padoThI 2 OK 01, OK 02, OK 04, OK 07
2. l3y4yeHue 3aK0HA COXPaHEHHSI UMITYJIbCA U PEAKTUBHOTO JBH)KEHHSI 1 MK 1.5,TIK 1.3
3. CoxpaHeHHe MEXaHIIEeCKOW SHEPIUX TP IBYDKEHNH TeJIa MO ICHCTBUEM CHIT TSHKECTH U 1

YIPYTOCTH
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BHeaynuTopHasi caMocTOsITeIbHAs padoTa 4 OK 01, OK 02, OK 04,
Pabora co cnoBapém ¢opmyn. CocTaBUTh NPE3EHTALMIO WUIU KPOCCBOP/I.
CoctaBuTth 070K cxemMy. CoCcTaBUTh TECTOBOE 3aaHKe. 3arOIHUTh TaOIHILY.
Paznen 3. Moaekyasipuas ¢pusuka. TepmoanHamMuka 10/3*
Tema 1. OcHogsl | Copep:kaHne y4eOHOT0 MaTepuaja 5/1*
MOJIEKYJISIPHO- OcCHOBHbIE TIOJIOXKEHHUS MOJEKYJISIpHO-KMHETHYecKOoH Teopuu. PasMepsl m Macca OK 01, OK 02, OK 03, OK 04
KHHETHYECKOH TEOpHH MOJIEKYJ 1 aToMOB. bpoyHoBckoe nemxenne. Auddysus. Uneanousii ra3. Jasnenue
raza.* OCHOBHOE YpaBHEHHE MOJEKYIIPHO-KMHETHUECKOW TEOpUHM  Ia30B.
Temneparypa u ee wusMepeHue. TepMoOMHAMU4YECKass IIKajga TEMIIEPaTypBhl.
YpaBHEeHHE COCTOSIHMS UACAILHOTO raza. ['a3oBble 3aKOHBI
JlaGopaTopHble padoThl 2 OK 01, OK 02
4, VIamepeHne BIAKHOCTH BO3AyXa 1
5. Habmoerne pocta KpHUCTAIIOB M3 PacTBOPa 1
BHeaynuTopHasi camocTosiTesIbHasi padoTa 2 OK 01, OK 02, OK 04,
Pabora co cnoBapém ¢opmyn. CocTaBUTh TPE3CHTAMIO HIU KPOCCBOPI.
CocraButb 010K cxemy. COCTaBUTh TECTOBOE 3aaHue. 3alOIHUTh TaOJIHILY.
Tema 2. OcHnoBsl | Conepaanue yuedHOro MaTepuaa 3/1* OK 05, OK 07,
TEPMOJUHAMUKU BHyTpeHHss sHeprusi uieanbHOro raza. Pabora m temora kak (OpMbI Ieperadn IIK 1.3, IIK 1.5, IIK 14
SHEpruu. 3aKOHbl TEPMOAUMHAMUKH. TerioBble ABurarenu. lIpuHuun ux aeucTBus.
KIIJ neuratensi. Oxonornueckue npodaembl. OxpaHa mpupoasr*
Tema 3. Arperarneie | Coaep:kaHue y4eOHOro MaTepuasia 2/1* OK 01, OK 02
COCTOSTHUS BeIllecTBa. | Mcmapenue u KoHzeHcalus. HachleHHbId map U ero CBOHCTBA.
da30BbIe NEPEXOIbI Bnaxxnocth Bozayxa* CtpoeHHe )KUAKOCTEH U TBEPIBIX TeJl
BHeaynuTopHasi camocTosiTeIbHasi padoTa 3 OK 01, OK 02
Pabora co cnoBapém ¢opmyn. CocTaBUTh TPE3EHTALUIO I KPOCCBOPI.
CoctaBuTth 070K cxemMy. CocTaBUTh TECTOBOE 3aaHKe. 3arOIHUT Ta0IHILY.
Paznen 4. DaekTpoanHaMuKa 26/8*
Tema 1. Onextpoctatnka | Coaep:kaHue y4eOHOro MaTepuaJa 7/2* OK 03, OK 04, OK 05, OK 06
DJeKTpUYeCKHe 3apsAabl. 3aKOH COXpaHeHus 3apsaaa. 3akoH Kynona. Dnexrpudeckoe OK 07, IIK 1.3, IIK 16
nosnie. HanpspkeHHOCTH 31ekTpuyeckoro noss. [IpoBogHuky B anekTpudeckoM mode. *
Pabota cun snextpocrarndeckoro mojst. [lorenmuan. Pasaocts norennuanoB. CBs3b
MEXJly HAaIpPSHKEHHOCTBI0 W PAa3HOCTBIO TOTCHIUAJIOB 3JIEKTPUYECKOTO  ITOJIS.
Husnektpukn B 3iekTpuueckoM — mnoje.  llomspuzaums — AMANEKTPUKOB.
OnextpoémiocTb. KoraeHcatopsr* DHeprus 3apsyKeHHOTO KOHIEHCATopa. DHEprHs
ANEKTPUIECKOTO ITOJIsl
Tema 2. Ilocrosunsiii | Cogep:kaHue y4eOHOr0 MaTepuaJia 8/3* OK 01, OK 02, OK 03, OK 04

3NEKTPUIECKUN TOK.
Tokn B pas3InyHBIX
cpenax

YcnoBusi, HEOOXOAMMBIE JJIs BOSHUKHOBEHHS U TIOJIZICPKAHUS JIEKTPHUECKOTO TOKA.
Cuna Toka*. 3akon Oma mis ydactka nernu. DJC memm. 3akoH Oma I TIOTHOM
nenu* 3akoH Jlxoynsi—Jlenna. PaGora W MOIIHOCTH BIEKTPUYECKOTO TOKa™
DNEKTPUYESCKUI TOK B MEeTAJIaX ™ DJIEKTPUICCKHUIA TOK B JIEKTPOJIUTAX. DIECKTPOJIH3.

OK 05, OK 06, OK 07
MK 1.5, TIK 1.3, TIK 14
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3akonsl dapazes. [IpuMeHEeHNE IEKTPOIN3a B TEXHUKE. DIEKTPUICCKUAN TOK B Ta3ax
u Bakyyme. HMonuzamusi raza. Buasl rasoBbeix pazpsgoB. IloHdarwe o 1uia3me.
OneKTpudeckuii TOK B  moiynpoBoiHukaxX. CoOCTBEHHas MIPOBOJIUMOCTh
MOJTYIPOBOTHUKOB. [10JTynpoBOAHUKOBEIE MPUOOPHI

JlaGopaTopHble padoThI 1 OK 02, OK 03, OK 04
6. M3yuenne 3akoHa OMa 11 yJacTKa ey 1 IIK 1.5
Tema 3. MarnutHoe | ConepskaHune y4eGHOro MaTepuaja 11/3* OK 02, OK 03, OK 04, OK 05
noJie, SJEKTPO- | MarauutHoe nose. BekTop HHAYKIIMM MarHUTHOTO Mouist. JlelicTBre MarHUTHOTO TOJIS OK 06, OK 07
MarHUTHAs! MHTyKITHS Ha TPSIMOJUHEHHBI TPOBOAHUK C TOKOM. 3akoH Awmmepa. Cuma Jlopenma. , IK 1.3, TIK 14
B3aumoneiictBue TOKOB* MarHuTHBIE TOTOK. MarHurHble CBOMCTBa  Tedl.
OnektpomarHuTHas uHAYKOUS. [IpaBuno JleHma. 3akoH  3JeKTpOMarHUTHOU
uaaykmuu® DJIC wHaykinuu. Buxperoe snekrtpuueckoe moie. CaMOMHAYKIIUSA.
MHAYKTUBHOCTh. DHEPIUsl MATHUTHOTO MOJISI.
JlaGopaTopHbIe padoThI 1 OK 02, OK 03, OK 04
7. VI3y4eHue siBICHHS DJICKTPOMAarHUTHON HHAYKIIUH 1 K 1.4
KoHTpoJibHbIE padoThI 1
1. DnexTpoarHAMUKA 1
BHeayauTopHasi caMocTOsITEIbHAsI padoTa 14 OK 02, OK 03, OK 04
Pabora co cnoBapém Qopmyn. CocTaBUTh TPE3CHTAMIO WU KPOCCBOPI.
CoctaBuTth 070K cxemy. CocTaBUTh TECTOBOE 3aaHKe. 3arOIHAT Ta0IIHILY.
Pa3nen 5. KoJjieGaHusl H BOJIHBI 21/6*
Tema 1. Mexanndeckue | Coaep:kaHue y4eOHOr0 MaTepuaJa 7/2*
KoJieOaHMsl. KonebarenbHnoe neuxenue. [lapMonuueckue kosebanus. CBOOOIHBIE MEXaHUUECKUE OK 01, OK 02, OK 03, OK 04
ONEeKTpOMarHUTHbIE KojeOaHus. AMIUTUTYIa, TepHoj, dYacToTa, Qasa konebanmuit. (CBOOOIHBIE OK 05, OK 06, OK 07
KoJeOaHus 3NeKTpOMarHuTHeIe Konebanus. [IpeBpamienne 3Heprun B KojebaTeIbHOM KOHTYpE. K 1.3, 1IK 1.6
[leproa cBOOOIHBIX AIEKTPOMATHUTHBIX KojieOaHui. [IepeMeHHBINH 3JIEKTPUISCKUN
Tok* I'eHeparop mepemenHoro toka. Tpanchopmaroper®* Ilomydenue, mepenaua u
pacrnpefiesieHIe 3JIeKTPOIHEPI U
BHeaynuTopHasi camocTosiTeIbHasi padoTa 3 OK 02, OK 03, OK 04
Pabora co cnoBapém Qopmyn. CocTaBUTh TPE3EHTAIMIO WA KPOCCBOPI.
CoctaBuTth 070K cxemy. CocTaBUTh TECTOBOE 3aaHKe. 3arOIHUT Ta0IHILY.
Tema 2. Mexannueckue | Comep:kaHne y4eGHOro MaTepuaja 6/2* OK 02, OK 03
BOJIHBI. [omepeynble ¥ TMPOJONBHBIE BOJIHBL. XapaKTEepUCTUKU BOJHBL HHTepdepeHius K 13, 11K 1.4
OJeKTpOMarHuTHbIE BOJIH.*
BOJTHBI nopHo xectkoe [lonsrue o qudpaxyu BoidH. 3BYKOBBIE BONHBI* YIILTPa3ByK H €ro
NpUMEHEeHHe.  DJEKTPOMArHUTHOE  MoJie  Kak  ocoOblii  BUJ ~ MaTepuu.
OnexkTpoMarHuTHele BONHBI. M300perenne pammo A. C. IlomoBeiM. Ilonsitue o
panuocBssu. [IpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH
BHeaynuTopHasi camocTosiTeIbHasi padoTa 3 OK 02, OK 03, OK 04

Paborta co cinoBapém ¢opmyn. CocTaBUTh NPE3CHTAIMIO WJIH KPOCCBOP/I.
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CocraButhb 070K cxemy. COCTaBUTh TECTOBOE 3aaHKe. 3alOJHUTh TaOJIHILY.

Tema 3. OnTuka Coaep:kaHue yueOHOr0 MaTepHaJa 6/2* OK 05, OK 06, OK 07
CKOpOCTh pachpoCTpaHCHUs CBETA. 3aKOHbI OTPAKCHUS M IPEIOMIICHUS cBeTa* K 1.3, TIK 1.5
[onnoe otpaxkenue. JIunzbl. ['na3 kak ontuueckas cucrema. Onruieckre npruoopsL.™
BonroBsie cBoiicTBa cBeta. HTepdepernms cBera. KorepeHTHOCTh CBETOBBIX ITyUeit.
Ucnonb3oBanne wuHTEepepeHUIUH B Hayke W TexHuke. Jludpakuus cera.
Hudpaxnuonnas pemerka. [lonspusauus nomepednbix BoiH. [lonmspusanus csera.
[BoiiHoe nyuenpenomiuenue. [lonspounst. ucnepecus
JlaGopaTopHble padoThl 2 OK 05, OK 06, OK 07
8. OmpeneneHne nokaszarelsi MPeIOMIICHHUS CTEKIa 1
9. M3yyenue untepdepeHMy 1 JuQpaKiy CBeTa 1
BHeaynuTopHasi camocTosiTeIbHAs1 padoTa 4 OK 02, OK 03, OK 04
Pabora co cmoBapém ¢opmyn. CocTaBuTh Mpe3eHTAIMIO WiIH KpoccBopa. CocTaBUTh
610K cxeMy. CocTaBUTh TECTOBOE 3aaHKe. 3aMoIHUT TaOIHITy
Pa3znen 6. OcHOBBI CIENMAJIBHOI TEOPUU OTHOCHUTEIBLHOCTH 2
Coneprxanue y4edOHOr0 MaTepHajia 2 OK 01, OK 02, OK 03
MHBapraHTHOCTP MOIYJsSI CKOPOCTH cBeTa B BakyyMe. lloctynatel DWHIITEHHA.
IIpocTpancTBO M BpeMs cHEUUanbHOM TEOPUHM OTHOCUTENBHOCTU. CBA3b Macchl U
SHEPTUH CBOOOHOMN YaCTHIIBI. DHEPIHsl TOKOSI
Pa3znen 7. KBantoBasi pusuka 12/2*
Tema 1. Onementsl | Coaep:kaHue y4eOHOro MaTepHaJia 3/1* OK 01, OK 02, OK 03
KBaHTOBOW ONTHKH Bremmnnit  portosnekrpudeckuii  apdext. Buyrtpennuit  porodrddexr. Twurmbt [IK 1.4,1IK 1.6
¢doroanemenToB.* JlaBnenue cBeta. [loHATHE O KOPIYCKYJISIPHO- BOJIHOBOM TMpPUPOJE
CBETA.
Tema 2. Ctpoenue aroma | Coaep:kaHue y4eOHOro MaTepHaJia 3/1*
Pa3Butue B3rnsgoB Ha cTpoeHue BemiecTBa. SnepHas Mozaenb atoma. OmnbITel 3. OK 02, OK 03, OK 04
Pesepdopna. [loctynarel bopa. Bujibl u3inydyeHuid u cieKTpop™ IIK 1.4
BHeaynuTopHasi camocTosiTe/IbHasi padoTa 2 OK 02, OK 03, OK 04
Tabnuuma »snemeHTapHbIX vacTul. COCTaBUTh NPE3EHTALMIO WJIH KPOCCBODI.
CocraButh (uznueckoe foMuHO. PaboTta co cioBapém dopmyn
Tema 3. ATomHOE SIpO Coaep:xxkanue yueOHOro MaTepuasa 6/1*
Crpoenne aromHoOro sjupa. M3oTombl. DHeprusi cBs3u sjpa. PanmoakTHBHOCTH™. OK 01, OK 02, OK 03
Bunel paanoakTUBHBIX HM3Ny4eHUH. SInepHbIE peakiuu. DJIEMEHTAPHBIE YAaCTHUIBI. K 1.3
TepmosaepHble peakumu. AnepHpiid peaktop. LlenHpie siiepHble peakIiH.
BHeaynuTopHasi camocTosiTeIbHasi padoTa 4 OK 01, OK 02, OK 03
Tabnuma osnemeHTapHbIX YacTul. COCTaBHTh TPE3EHTALMIO WK KPOCCBOP/I.
CocraButh (uznueckoe goMuHO. PaboTa co cioBapém dopmyin
Pasnes 8. JiieMeHTBHI ACTPOHOMHUH M ACTPO(PHU3UKHU 5
Coneprkanre yueOHOT0o Marepuasa 5 OK 01, OK 02, OK 03

Crpoenne u pa3sutue Beenennoil. Hama 3Be3mHas cucremMa — [anmaktuka. Jpyrue
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ranakTuku. CtpoeHue u npoucxoxaenue ['anaktuk. CTpoeHHE COTHEYHON CUCTEMBI.
[Ipoucxoxnenne comaeunoi cucteMbl. Ctpoenne Comnaima. DHeprus CoHIa U 3BE3]T.

OBOIIOLHUS 3BE3]]

BHeaynuTopHasi caMocTosITeJIbHAsI padoTa

CocraBUTh TIpe3eHTAIMi0 wWIH KpoccBopA. CocTaBuUTh (HU3HUECKOE TOMHUHO.

3amoJTHATE TAOJIHITY

OK 01, OK 02, OK 03
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6. TpeﬁoBaHI/m K YCJIOBUAM peain3alilvi npenoaaBaHus Oﬁme06pa3OBaTe.ﬂLHOF0

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 obOecriedeHne, MPOEKTOp, KPEIUIeHNUs: 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

CTon yyeHUUYeCcKuil, peryJnpyeMblii 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  JAEMOHCTPAllMOHHBIA €  AJNEKTPUUYECKUMU  PO3ETKaMH,
aBTOMAaTaMM aBapUHHOTO OTKIIFOUEHUS TOKa

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

Ornerymmreins

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 ~ MOOWJIBHBIA — WJIHU
CTallMOHAPHBIA  (MporpaMMHOe  oOecliedeHue, MPOEKTOp,  KpEIUIEHHE B
KoMIUiekTe)/PenpcoBasi  cucreMa ¢ KJIAaCCHOM W HMHTEPAKTUBHOW  JOCKOU
(mporpammHOe oOecrniedeHue, MPOeKTOp, KperuieHne B KOMIUIEKTE)/MHTePaKTUBHOMN
MaHeNbIo (MPOrpaMMHOE 00eCIiedeHre B KOMIUIEKTE)

[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 TOTOJI0YHAS

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 o pu3MKe 1UIig 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. KommiexT 1ist 1ab0paTOpHOTo MPakTHKyMa IO JIEKTPHUECTBY (C TeHEPaTOpOM)

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 KATOPUMETPUICCKHIX T

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/ bl 1IeMOHCTPAIIMOHHOM C MPUHAIIICKHOCTIMHU
11. MaHoOMeTp KUJIKOCTHOM IEMOHCTPAIIMOHHBIN
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 N0 TUHAMHUKE BpalaTeIbHOTO JBUKCHUS
Habop neMOHCTpallMOHHBIN 0 MEXaHUYECKUM KOJIeOaHUsIM
Habop neMoHCcTpanmoHHbIN BOJIHOBBIX SIBIICHUM
Benepko Apxumena
Mastauk MakcBenna
HaGop ten paBHOTO 00BEMa
Habop ten paBHoit Macchl
[TpuGop st teMOHCTpauu aTMOC(HEPHOTo aBICHUS
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 neMOHCTpalMOHHBIH 110 MOJIEKYJISIpPHOM (DU3MKE U TEIUIOBBIM SIBJICHUSIM
Habop neMOHCTpaIlimoOHHEIH 110 Ta30BBIM 3aKOHAM

Habop xanumisgpos

TpyOka U1 TEeMOHCTpalluy KOHBEKIUH B KUJAKOCTH

[lwMHApPEl CBUHIIOBBIE CO CTPYTOM

[Tap ¢ konbIIOM

JleMOHCTPALIMOHHBIE PUOOPBI. DJIEKTPOAUHAMUKA U 3BYKOBbIE BOJIHBI

agbrwnE

©ooNO

BBICOKOBOJIBTHBIM MCTOUYHHUK

['enepatop Ban-ne-I'paada

Jo3nmetp

KaMepToHbI Ha pE30HAHCHBIX SIIUKAX

KoMmiiekT mnpubGopoB W  TNpHHAMICKHOCTEH IS JEMOHCTpAIlMd  CBOMCTB
AJIEKTPOMArHUTHBIX BOJTH

KomruiekT mpuOopoB i U3ydeHHs IPUHITUIIOB PaJHONIPUEMa U paguorepe1adn
Kommiekt npoBoioB

Marnut gyrooGpa3Hbii

MarsuT nojiocoBOil I€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 MOTYIIPOBOTHUKAM
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. Tpanchopmarop y4ueOHbIH
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 neMoHCTpaIimoHHBIH 0 T€OMETPUIECKON ONTHKE
HaGop nemMoHCcTpaIimoHHbIN TT0 BOJTHOBOM OTITHKE
CrieKTpocKoMN IBYXTPYOHBII

Ha6op criekTpaibHBIX TPYOOK ¢ HCTOYHUKOM IMUTAHUS
VYcranoBka 1st u3ydeHus: Gorodddexra
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6.

Habop nemoHcTpanoHHbIN 110 OnpeenaeHuto nocrossnuoi [1nanka

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

1.
2.
3.

KoMruiekT HarfsiHpIX TOCOOUH JIJ1s1 TOCTOSTHHOTO MCTIOJIb30BaHUs
KommuiekT noptpetoB i odhopMieHUs: KaOuHeTa
KoMIuiekT 1eMOHCTPallMOHHBIX YUE€OHBIX TaOIHI]

OobopynoBanue Ja00PAHTCKON KaOMHeTa (PU3UKH

OcHoBHOe 000py/10BaHMe

CoNoOk~wNE

Crot ¢ smMKaMu JJ11 XpaHEHUs/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/MHTepakTiuBHBIE TOcoOus/OHNIaitH-KypChl (110
MpeAMETHOM 001aCTH)

KommiekT yuebHbIx BUACO(GUIBEMOB (10 TPeAMETHOM 001acTh)

KomruiekT uepTesxkHOro 060py10BaHus U MPUCIIOCOOTCHHIMA

[TnanHmeTHwIN KOMIBIOTEP (TUIIEH3MOHHOE TPOrpaMMHOE oOecIiedeHue,
o0pa3oBaTeNbHbI KOHTEHT, CUCTEMA 3aIlUThl OT BPEIOHOCHON HH(pOpMaIIUN)
[Mudposas naboparopus 1uisl y4CHHKA

JleMOHCTpPaUMOHHBbIE Y4e0OHO-HATJISA/IHbIE MTOCOOU

OcHoBHoOe 000py10BaHHE

1.
2.

1.

2.

HaGop npo3payHbIx reOMETPUUYECKUX TEJl C CEUCHUSIMHU
CrnoBapu, ClipaBOYHUKH, YHITUKIIONEUS (TI0 TPEAMETHON 00JIaCcTH)

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 penakmueit [TapdentreBoit H.A.
®uzuka 11 Akuunonepnoe obmiectso "M3narensctBo "lIpocsemenue” , 2021.
KacpsnoB B.A. ®uzuka 10 O011ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
"IIPODA"; AkumonepHoe obmiectBo "M3narensctBo "lIpocsemenue", 2020.
KacbsnoB B.A. ®usuka 11 O61iecTBoO ¢ OrpaHUuEHHON 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 st CI1O.- M.: FOpaiit, 2022.
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. dAmutpuena B.®D. ®usuka ns nmpodeccuii U CrielnagIbHOCTeH TEXHUYECKOTO
npoduiist: yaeOHuk.- M.: Akagemus, 2022.
DJIeKTPOHHBIE 00pa3oBaTeibHbIE PECyPChl
HmutpueBa B.®. ®usuka maia npodeccuit U CHEUATBLHOCTEH TEXHUYECKOTO
npodpuns / B.®. JmurpueBa: COopHuk 3amad.- M.: Axkanemus, 2021.-
[D51eKTpOHHBIN yUeOHHUK |
2. JmutpueBa B.®. ®dusuka mus npodeccHil W CIEHUATBHOCTEH TEXHHYECKOTO
npoduns / B.®. ImutpueBa: KoHnTposnbHble Matepuansl.- M.: Axkagemus, 2019.-
[D51eKTpOHHBIN yUeOHHUK |

3. Jlmutpuea B.®. ®usuka s npodeccHii M CIEMHAIBHOCTEH 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_isp
r_i_dop_uchebnoe_posob/

[Ipesentanuu no 165 temam.

MynbTuMeuitHbIE 00YYaIONIe MPOTPAMMBI:

Otkpeitas pusuka (14. u 24.)
0. ®wusuka 10(6ubnuorexa Kupuiia u Medoaus)
11. ®wusuka 11(6ubmmorexa Kupnia u Medomaust)
12. Dpomonus ( 1, 2, 3, 4uactu)
13. Buodusuka u HTII (1 u 24.)
14. ®wusuka 10-11k1.:3]0€KTPOHHOE IPUIIOKEHHE K yueOHUKY Mskuiesa, I'.5. u mp.

=

o ok

=R

TpeOoBaHus K nmexaroru4ecKuM padoTHUKAM

Briciiee mpodeccuonansHoe 00pa3oBaHME WM CpeaHee MpodecCHOHANTbHOE
o0Opa3zoBaHue 10 HAIMPaBJICHUIO TOATOTOBKH "OOpa3oBaHHE U TeJaroruka’ Wid B 00JIacTH,
COOTBETCTBYIOULIECH MpernojaBaeMoMy MNpeaMeTy, 0e3 NpeabsBIeHUs TpeOOBaHUI K CTaxy
paboTtsl MO0 BhIcIIee MpodecCuoHaTFHOE 00pa30BaHUE WM CpelHee MPodecCuoHaNIbHOE
oOpa3oBaHuEe W JOMOJHUTENIbHOE NpodeccuoHanbHOEe O0pa30BaHHE IO HAMPABICHUIO
JCSATCIIBHOCTH B 00pa30BaTEILHOM YUPEXKICHUH O€3 MPEAbsIBICHHUS TPEOOBAHUN K CTaXy
paboTHL.
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7. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB 0CBOCHHUs 0011e00pa30BaTeJIbHOI0 Y4eOHOr0 mpeaMera

KoHTpoas m omeHka pe3ysibTaTOB OCBOSHHS OOIICO0pa30BaTEIIBEHOTO YYEOHOIO TMpEaMETa PACKPBHIBAIOTCS Yepe3 JMCUUIUITMHAPHBIC Pe3yJsbTaThl, HAlpPaBIICHHBIC Ha
(hopmMupoBaHue 00MKX U TPOPECCHOHATFHBIX KOMITETEHIIHIA MO pa3zesiaM B TeMaM COAep KaHUs yueOHOTO MaTepHaa.

Oo0uue / npodeccuoHaJIbHbIE

Paznes / Ne ypoka

Ileparornyeckne TeXHOJOTHH / AKTUBHbIE

Tun o1eHOYHBIX MEePONPUATH I

KOMIIeTeHINH (¢opMBI B MeTOABI 00YYEHHS
OK 01. Bei6mpath criocoObl pereHyst Ilexaroruveckue TeXHOJOTHU: | YCTHBIH OIpoc
3a1a4 npodeccruoHaIbHOM P2, rema 3.1 JTTIHOCTHO-OPUEHTHPOBAHHEIE, [IpaxTHueckue pabOTHI
JIEATENPHOCTH  TIPUMEHMUTENBHO K P 3, tema 2.1 WHPOPMAaITOHHO-KOMMYHHUKATHBHBIC Pa3noypoBHeBble 3a1aHUs
Pa3IUYHBIM KOHTEKCTaM P.4 temal.l TEXHOJIOTHH, 3popoBbecOeperaronre | KoHcnekTs
TEXHOJIOTHH. 3ananus Ha mwatopme Axagemust
AKTHBHBIE  MeTOAbl  O0y4YeHUs:
Oecenma, mpe3eHTalus, paboTa C TEKCTOM,
npobJeMHas JISKIHsl, AJI0Basi Urpa.
OK 02. Hcnone3oBath P1 IMeparoruyeckue TeXHOJIOTHHU: | YCTHBII ompoc
COBPEMEHHBIE CPEACTBA IIOMCKA, P2, tema 2.2 JINYHOCTHO-OPUEHTUPOBAHHBIE, [IpakTrudeckue paboThI
aHaM3a W UHTeprpeTanyu P 2, Tema 2.3 WHPOPMAIMOHHO-KOMMYHHUKATHBHBIC PasnoypoBHeBble 3a1aHUs
uHpopManmy, u P 3, rema 3.3 TEXHOJIOTHH, 3mopoBhecOeperatomme | OpoHTATBHBIN OIPOC
WH(POPMAIMOHHbBIC TEXHOJIOTUU P 5, rema 3.1-3 TEXHOJIOTHH. KoncnekTsr
JUIs BBIIIOJIHEHUS P 5 tema 2 AKTHBHBIE  MeTOAbl  O0ydeHus: | 3agaHus Ha atgopme AKagemMus
3a71a4 npodecCHOHAIBHOM Oecena, mpeseHTanus, paboTa C TEKCTOM,
JESTENIbHOCTH npobJeMHas JISKIHsl, IeJI0Basi Urpa.
OK 03. [TnanupoBats P1 Ilenarornveckue TeXHOJOTHHU: | YCTHBIH ONpoc
peanu30BBIBaTh COOCTBEHHOE P2, tema 2.2 JINYHOCTHO-OPUEHTUPOBAHHBIE, [pakTrudeckue paboThI
npodeccuoHanbHOe u P2, tema 2.3 MH(POPMALIMOHHO-KOMMYHHUKATHBHBIE Pa3zHoypoBHEBbIE 3a1aHus
JUYHOCTHOE pa3BUTHE, P 5 tema2,3 TEXHOJIOTHH, 3mopoBbecOeperatomume | OpoHTATBHBIN OIPOC
MPEITPUHUMATENBCKYIO TEXHOJIOTHH. KoncnekTsr
JIeSITENIBHOCTD B 3ananus Ha mwaThopme AKageMus
npohecCUOHATBHOMN cepe, AKTHBHBIE  MeTOAbl  O0y4YeHHUS:
HCIIOJIb30BaTh 3HAHUS () Oecema, Tmpe3eHTAIus, paboTa C TEKCTOM,
(UHAHCOBON  TPaMOTHOCTH B mpoGieMHasl.
Pa3IMYHBIX )KU3HEHHBIX CHUTYaLUsIX
0K 04. D¢ dexTrBHO P1 Ilenarormveckue TeXHOJIOTHHU: | YCTHBIH ONpocC
B3aMMOJICCTBOBaTh W paboTaTh B P 3, tema 3.1 JINYHOCTHO-OPUEHTUPOBAHHBIE, [IpakTHueckne padoTs
KOJJIEKTUBE Y KOMaH/E P 3, tema 3.2 MHPOPMATIOHHO-KOMMYHHUKATHBHBIE PaszHoypoBHEBbIE 3a1aHus
P4 tema 2, 3 TEXHOJIOTHH, 3mopoBbecOeperatomue | OpoHTATBHBIN OMPOC
P 5 tema 2,3 TEXHOJIOTHH. KoncnexTnl
AKTHBHBIE  MeToAbl  00y4yeHus: | 3agaHus Ha mIaThopme AKaTeMUI
Oecena, mpe3eHTanus, paboTa C TEKCTOM,
npoOIeMHast JICKITHS,.
OK 06. IIposBIATE  TpaskJaHCKO- P1 Ilenaroruyeckue TEXHOJOTHU: | YCTHBIN OIpoc
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MaTPUOTUIECKYIO P4, tema 2.1 JIMYHOCTHO-OPUEHTUPOBAHHBIE, TectupoBanue
HO3UILHIO, JEMOHCTPHUPOBATh P 5 tema 2,3 UH(POPMaILMOHHO-KOMMYHUKATHBHBIE [IpakTuueckue pabOThI
OCO3HaHHOE IIOBEACHHWE HAa OCHOBE TEXHOJIOTHH, 3n0poBbecOeperatonive | PasHoypoBHeBbIe 3amaHus
TPaIULHOHHBIX  OOIICUETOBEYECKUX TEXHOJIOTHH. @poHTaIBHBIN OIIPOC
LIEHHOCTEH, B TOM 4YHCIIE c KoncnekTsl
y4eToM rapMOHM3ALUN AKTHBHBIE  MeTOObl  00ydeHus: | 3agaHus Ha watgopme AxkagemMus
MEXHAIMOHATIbHBIX Oecena, mpe3eHTanus, paboTa C TEKCTOM,
u MEXPETUTHO3HBIX npoOJaeMHas ISKIHsl, AeJI0Basi Urpa.
OTHOIIICHUH, MPUMEHSIT
CTAaHIAPTHl  AHTUKOPPYILIMOHHOTO
TIOBEICHUS
OK 07. CopeiicTBOBaTh P 3, tema 3.1 Ilegarornueckue TEXHOJOTHHU: | YCTHBIHN OIpoc
COXPAHEHUIO OKpYyXarouei P4 Tema 2 JIMYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTHueckne padoThI
Cpensl, pecypcocOepekeHHIO, P 5 tema 3 WHPOPMAIITOHHO-KOMMYHHUKATHBHBIC Pa3noypoBHeBbIe 3a1aHUs
NPUMEHATh  3HAHUA 00 TEXHOJIOTHH, 3nopoBbecOeperatone | KoHCeKTh
W3MEHEHUH  KJIMMATa, [IPUHLMIIBI TEXHOJIOTHH. 3ananus Ha mwiathopme AKageMust
OepeKIMBOro MPOU3BOJICTBA, AKTHBHBIE  MeTOIbl  O0yYeHMs:
3((HEeKTHBHO JICHCTBOBATH B Oecenma, mpe3eHTalus, paboTa C TEKCTOM,
Ype3BbIYaliHbIX CUTYalUsIX npoOaeMHast JCKIHsL.
K 1.3. Ocy1ecTBIATh P1 IMeparoruyeckue TeXHOJIOTHH: | YCTHBII ompoc
TEXHUYECKOE o0cITy>)KUBaHHE P 2, tema 2.3 JINYHOCTHO-OPUEHTUPOBAHHBIE, [pakTrudeckue paboThI
TPAHCTIOPTHBIX CPEACTB B MYyTH P4, tema 2.2 WHPOPMAaIMOHHO-KOMMYHHUKATHBHBIC PaznoypoBHeBbIe 3a1aHUS
ClIeOBaHUS. P 3, Tema 3.2 TEXHOJIOTUH. KoHcnekTrl
P Stema 3 AKTHBHBIE MeTOIbI o0yueHus:

Oecena, paboTa C TEKCTOM, MpoOJIeMHAas

JIeKLHs, IEIOBas UIrpa.
IIK 1.4. VYcTpaHATs  MENKHE P1 Ilenarormveckue TeXHOJIOTHHU: | YCTHBIH ONpocC
HEHCIIPaBHOCTH, BO3HUKAIOIIME BO P 2, tema 2.4, JINYHOCTHO-OPUEHTUPOBAHHBIE, [pakTrudeckue paboThI
BpeMs JKCIUTyaTalu P 3, tema 3.2 WHPOPMAIMOHHO-KOMMYHHUKATHBHBIC Pa3noypoBHeBbIe 3a1aHUs
TPaHCIOPTHBIX CPEICTB. P4 Tema 2 TEXHOJIOTHH. KoncnekTsl

P Stema3 AKTHBHBIE MeTOABI  O0y4eHHUS:

Oecema, paboTra ¢ TEKCTOM, MpoOIEeMHAS

JIEKLUs, JIeN0Bas Urpa.
K 1.5. PaGorath c P1, IMenaroruveckue TeXHOJIOTHH: | YCTHBII ormpoc
JIOKyMEHTAIMEl  yCTAaHOBJICHHOM P2, tema 2.4 JINYHOCTHO-OPUEHTUPOBAHHBIE, [IpakTHueckne padoTs
(hopMBbL. P 3, tema 3.3 WHPOPMAITMOHHO-KOMMYHHUKATHBHBIC PasnoypoBHEBBIE 3a1aHUS
IIK 1.6. [IpoBoauTh P4 tema 2,3 TEeXHOJIOTHH. Koncnexrtsl
MIEPBOOYEPEAHBIE MEPOIPHUATHS Ha P.5Tema 3 AKTHBHBIE  MeTOAbl  O0y4YeHHS:

MecTe  JIOPOXKHO-TPAHCIOPTHOTO
MPOUCIIIECTRUS.

Oecema, paboTra ¢ TEKCTOM, MpOOJIEeMHAs
JISKIIUS, IEI0Bast UTpa .
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