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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
YYEBHOU JUCIHUATIJIAHBI

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:
YyeOnas qucuumuinHa «Pu3nkay SBIsSETCs MPOQPUIBHON YacThI0 00IIe00pa30BaTEIHLHOTO
[IMKJIa OCHOBHOM 00pa3oBaTebHOM nmporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o npodeccun
23.01.10 Crrecapb o 00CJIy:KUBAHUIO M PEMOHTY MOJABHKHOI0 COCTaBa

1.2. Ilnanupyemble pe3yJabTaTbl 0CBOCHUS AU CUUIJINHBI:

Ocoboe 3HaueHHWE AUCUUIUIMHA HMEeT Mpu (OPMHUPOBAHUU M PA3BUTHU OOIIUX
KOMIIETECHIINH .

OK 1. [ToHuMaTh CyIIHOCTh ¥ COLMATBHYIO 3HAYMMOCTb OyayIei mpodeccuu, mposBIiIsATh
K HEH yCTOMYMBBIN HHTEPEC.

OK 2. Opranmn3oBbIiBaTh COOCTBEHHYIO JESTEIBHOCTh, UCXOMAS U3 IIETH U CIIOCOOOB ee
JOCTHKEHUS, OTIPE/IETICHHBIX PYKOBOIUTEIIEM.

OK 3. AnamusupoBaTh pabOUYy0 CHUTYaIUIO, OCYIIECTBIATH TEKYIIHMA W HWTOTOBBIN
KOHTPOJIb, OLIEHKY M KOPPEKLHUIO COOCTBEHHOW MESTElNbHOCTH, HECTH OTBETCTBEHHOCTb 32
Pe3yJIbTaThI CBOCH pabOTHI.

OK 4. OcymecTtBusath mouck uHPoOpMaAIUU, HEOOXoAUMON isi 3PPEKTUBHOTO
BBINOJIHEHHS TPO(ECCHOHATIBHBIX 3a]1a4.

OK 5. MUcnonw3oBare  MHGOPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTUM B
po(hecCuOHATILHON e TENbHOCTH.

OK 6. Paborarb B koMmaHze, 3(Q(eKTUBHO OOIIATHCS C KOJJIEraMH, PYKOBOJICTBOM,
KJIMEHTaMH.

OK 7. UcnonHsTh BOMHCKYIO O0S3aHHOCTh, B TOM YMCJI€ C IPUMEHEHHEM I0JIy4YEHHbIX
po(heCcCUOHATIBHBIX 3HAHUH (JJ1s1 FOHOLIEH )

B pamkax nporpaMMbl yueOHON JUCIUILIMHBI 00yYarOIMMHCS OCBAUBAIOTCS IMYHOCTHBIE,
MeTanpeMETHbIE U PEAMETHBIE Pe3ybTaThl B cooTBeTcTBUHU ¢ TpeboBanusimu OI'OC cpennero
obmero oOpazoBanusi: auuHOocTHbIe (JIP), merampenmernbie (MP), npeamernbie aJjsi
0a3oBoro yposHsi usyuenus (I1P6):

Koambt IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCHUILIMHBI BKIIOYAIOT
pe3yJbTaToB
JIP 01 OCO3HaHUE 00YYArOIIMMHUCS POCCUUCKON IPpayKTaHCKON MIEHTUIHOCTH;
JIP 02 TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEICIICHUIO;
JIP 03 HaJINYKME MOTHBALIMU K O0Y4YEHHUIO U IMYHOCTHOMY Pa3BUTHIO;
JIP 04 LIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEN MO3UIIMHU JIMYHOCTH HA OCHOBE

JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit deneparuu,
HCTOPUYECKHUX M HAIIMOHAILHO-KYJIBTYPHBIX TPAIUIi, (hopMHUpoBaHHE
CUCTEMBbI 3HAYUMBbIX IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYNLIHOHHOTO
MUPOBO33pEHUS, MPABOCO3HAHMUS, IKOJOTUYECKON KYJIbTYphI, CIOCOOHOCTH
CTaBUTH LIETTU U CTPOUTDH KU3HEHHBIC IJIAHBI,

MP 01 OCBOEHHBIE 00YJAIOIIUMHCS MEXITPEIMETHBIE TIOHATHS U YHUBEPCAIbHbIE
y4eOHbIe IeHCTBUS (PEeryNsaTHBHBIC, I03HABATEIILHBIC, KOMMYHHUKATHBHBIC);




MP 02

CIOCOOHOCTb UX MCIIOJIb30BAHHUS B TO3HABATENILHOM U COLIMAIbHON MPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYILECTBICHUIO YueOHOU
NesITeIbHOCTH, OPTaHU3aLUH YUeOHOTO COTPYAHUYECTBA C MEAarorndecKuMU
pabOTHUKAMU U CBEPCTHUKAMH, K YUACTHIO B TOCTPOCHUU UHANBU/YATBHOM
00pa30BaTeNbHON TPACKTOPUH;

MP 03

OBJIaJICHNE HABbIKaMH Y4eOHO-HCCIIeIOBATEIbCKOM, POCKTHON M COIIMATLHOM
NEeSTEIbHOCTH;

ITP6 01

c(hOpMHUPOBAHHOCTD MPEJICTABICHUNA O POJIU U MECTe (PU3UKU U ACTPOHOMHUH B
COBpEMEHHOW HayYHON KapTHHE MUPA, O CUCTEMOOOpa3yolel poiu GU3nKku B
Pa3BUTHU €CTECTBEHHBIX HAyK, TEXHUKU M COBPEMEHHBIX TEXHOJIOTHH, O BKJIA/Ie
POCCHICKHX U 3apyOeKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE HAYKH; TIOHUMaHHE
(u3HYeCcKO CYyIIHOCTH HAOII0JaEMbIX SIBJICHUH MHUKPOMUPA, MaKpOMUpa U
Meramupa; IOHUMaHUe POJIU ACTPOHOMUH B MPAKTUUECKOHN JEATEIbHOCTH
YeJI0BeKa U JaNbHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU (QU3HUKH B
(bopMHpPOBaHUH KPYro30pa U PYHKIHOHAIEHON TPAMOTHOCTH YeJI0BEKa JIJIst
pElIeHUs TPaKTHYECKUX 3a/1a4;

[1Py 01

c(OpMUPOBAHHOCTH IOHUMAHUS POJIU (PU3UKU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLMATIbHON 1 ITHYECKON cepax NeaTeIbHOCTH YeIOBEKa;
poiau 1 Mecta (U3UKHU B COBPEMEHHON Hay4YHOW KapTHHE MUPA; POJIU
aCTPOHOMUU B IPAKTUYECKON JESATEILHOCTH Y€JIOBEKa U JAJIbHEHIIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH;

I1P6 02

c(hOpMHUPOBAHHOCTh YMEHUH pacrio3HaBaTh GU3NYECKHUE SBICHUS (TIPOLIECCHI) U
OOBSICHATh MX Ha OCHOBE U3yYCHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOpEHHOE MPSMOJIMHEHHOE TBMKEHUE, CBOOOTHOE TTaICHHE TeT,
JIBYDKEHHE TI0 OKPY>KHOCTH, MHEPIIHS, B3aUMOCHCTBHUE Tell, KojiebaTeTbHOe
JBW)KEHUE, Pe30HAHC, BOJHOBOE BHkKeHHE; MU dy3usi, OpOyHOBCKOE
JIBYDKEHHE, CTPOCHHUE KHUIKOCTEH M TBEPIbIX TEJI, K3MEHEHHE 00beMa Tell MPH
HarpeBaHuU (OXJIAXK/ICHUH), TETUIOBOE PABHOBECUE, UCTIAPEHHE, KOHICHCAIHS,
TUIaBJICHNE, KPUCTAJUIN3AIMS, KUTICHHUE, BIIAYKHOCTh BO3/lyXa, CBS3b CpeIHEN
KHUHETHYECKOW SHEPTUH TEIJIOBOTO JIBH)KEHUSI MOJICKYJI C aOCOTFOTHOM
TEMIIepaTypOii, TIOBBIIICHHUE JABJICHUS T'a3a NIPU €r0 HAarPeBaHUU B 3aKPHITOM
cocyqe, CBSA3b MEXy ITapaMeTpaMu COCTOSHHSI ra3a B U30MPOLIECCax;
AIIEKTPH3ALHs TEJ, B3aUMOJICHCTBHE 3aps0B, HArPEBAaHHE POBOJHHUKA C
TOKOM, B3aUMO/ICHCTBHE MarHUTOB, AJIEKTPOMArHUTHASI UHIIYKIIHS, ICHCTBHE
MarHUTHOTO TOJIsl Ha IPOBOTHHUK C TOKOM U JIBHIKYIIIMIACS 3apsi/,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE
CBETa, OTPaXXCHUE, MTPEJIOMIICHUE, UHTePPEePeHLINS, TUPPAKLIUSI U TOTSIPU3ALHS
CBeTa, TUcTepcus cBeTa; poTornexTpudeckuit 3P PeKT, CBETOBOE JaBICHHE,
BO3HHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aTOMa BOJIOPO/a, ECTECTBCHHAS
HCKYCCTBEHHAs! PaHMOAKTHBHOCTB;

[Py 02

c(OpPMHPOBAHHOCTH CUCTEMBI 3HaHUH 0 (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, ACUCTBYIOIINX HA YPOBHAX MUKPOMHUPA, MAKPOMHpPA U
MeraMupa, NpeJICTaBJICHUN O BCEOOIEM XapakTepe (pU3MUECKUX 3aKOHOB;
NPEJCTaBICHUI O CTPYKTYpE MOCTPOEHUs (PU3NYECKOM TEOPUHU, UTO MO3BOIUT
0CO3HATh POJIb (PYHAAMEHTAIBHBIX 3aKOHOB M TPUHIIUIIOB B COBPEMEHHBIX
NPEACTABICHNUSX O IPUPOJIE, TOHATh TPAHUIIBI IPUMEHUMOCTH TEOPUH,




BO3MOYXHOCTH UX MIPUMECHEHHMS JUIS ONIMCAHUS €CTECTBCHHOHAYYHBIX SIBIICHUH U
MIPOIIECCOB;

ITP6 03

BJIaJICHHE OCHOBOIIOJIATAIONIMMH (DU3HUECKUMHU TTOHATHSIMHA U BEIIMIMHAMH,
XapaKTEPUIYIOIIMMHU (PU3HUECKHUE TPOIECCHI (CBSI3aHHBIMHU ¢ MEXaHUYECKUM
JBM)KCHUEM, B3aHMOJICHCTBUEM TEJI, MEXaHUYECKUMH KOJICOAHUSIMHU U BOJTHAMU,
ATOMHO-MOJICKYJIIPHBIM CTPOEHUEM BEIIECTBA, TETUIOBBIMU MTPOLIECCAMU;
AJEKTPUUYECKUM U MATHUTHBIM TMOJISIMH, SJIEKTPUUECKUM TOKOM,
AJIEKTPOMATrHUTHBIMU KOJI€OAHUSIMU M BOJTHAMU; ONITHYCCKUMU SIBJICHUSIMH;
KBAHTOBBIMU SIBIICHUSIMU, CTPOCHUEM aTOMa U aTOMHOTO Si/Ipa,
PaMOaKTUBHOCTHIO); BIIaJICHHE OCHOBOIIOJIATAIOIIIMMHU aCTPOHOMUYCCKUMH
MOHSITUSIMU, TTO3BOJISIIONIUMHU XapaKTEPU30BATH MIPOIIECCHI, MPOUCXO/ISAIITNE HA
3Be3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXXTAJIAKTUYECKOU CpeJIe; IBUKEHUE
HeOECHBIX TeJI, BOJIFOLIHIO 3B€311 U BCeaeHHOI;

I1Py 03

c(OPMHUPOBAHHOCTb YMEHUS Pa3InyaTh YCIOBUS MPUMEHUMOCTH MOJeel
Gbu3nYecKUX Tel U IPOLEeccoB (SIBICHUI): HHEpLUAIbHAs CUCTEMA OTCUETa,
MaTepHuabHasi TOUKa, pABHOYCKOPEHHOE JIBUKEHHUE, CBOOOIHOE TaICHHUE,
abcomoTHO yrpyras nedopmarnius, abCoIOTHO yIpyroe u adCOIOTHO
HEYIPYroe CTOJIKHOBEHUs, MOJEIIeH ra3a, *KHIKOCTH 1 TBEPAOTO
(KpUCTAJUINYECKOT0) Tella, UAEaTbHOIO ra3a, TOYeUHbIN 3apsi, OJHOPOAHOE
3JIEKTPUUYECKOE T10JIe, OAHOPOIHOE MArHUTHOE I0JIe, TAPMOHUYECKHE
KoJie0aHus, MaTeMaTHUYECKUI MasTHUK, UeaIbHbIM NPYKUHHbBII MasTHUK,
rapMOHUYECKUE BOJIHBI, UI€AJIbHBIN KOJIEOATEIbHBIN KOHTYP, TOHKAs JINH3A;
MoJIesIel aTOMa, ATOMHOTO s17Jpa M KBAHTOBON MOJIENHN CBETA;

I1P6 04

BJIa/ICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH (3aKOH BCEMUPHOTO
Tsrorenus, [, II u 11 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUSI MEXaHHUYECKON
SHEPTUH, 3aKOH COXPAHCHUSI UMITYJIbCA, TPUHIINAT CYNEPIO3UITUHN CHIT, TTPUHITUTT
PaBHOIIPaBHOCTH MHEPLUAJIbHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, A30BbI€ 3aKOHbI, TIEPBBINA 3aKOH
TEPMOJAMHAMHUKHN, 3aKOH COXPaHEHUS dJIEKTPUUIECKOTo 3apsia, 3akoH Kynona,
3akoH Oma i ydacTka 1emnu, 3akoH OMa 715 MOJTHOW AJIeKTPUUECKON LIS ,
3aKkoH JIxoyuns - JIeHna, 3aK0H 3J1eKTPOMarHUTHOM MHAYKIIMH, 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH MPSIMOJIMHEHHOIO PacpOCTPAHEHUs CBETA, 3aKOH
OTpPa)KEHUs CBETA, 3aKOH MPEIOMIICHHUS CBETA; 3aKOH COXPAHCHHSI DHEPTHH,
3aKOH COXPaHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS DJICKTPUIECKOTO 3apsia,
3aKOH COXPaHEHHUs] MacCOBOT'0 YHMCJIa, MOCTyNaThl bopa, 3aK0H panOaKTUBHOTO
pacmnana); yBepeHHOE HCIIOIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH TTPH
aHann3e (GU3NIECKUX SIBJICHUH U MPOIIECCOB;

TPy 04

c(hOpMHUPOBAHHOCTH YMEHUS O0OBSACHATH OCOOCHHOCTH IPOTEKAHUS (PU3UIECKIX
SBJICHUI: MEXaHUYECKOE JIBUKEHHUE, TETJIOBOE JIBUKEHUE YaCTHUI] BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, 11D (y3us, uCTIapeHue,
KHUIIEHUE Y KOHJEHCAlMs, TUIaBJIEHUE U KPUCTAJIIM3ALIMS, HAlIPABIEHHOCTh
TETUIONIEPEIayuH, JEKTPU3ALNH T, IKBUMIOTCHIIMAILHOCTH TOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA, JIEKTPOMArHUTHON WHIYKIIMH, CAMOWHYKITHH,
3aBHUCHUMOCTH COMPOTHUBIIEHUS MOIYIPOBOAHUKOB "p-" 1 "n-TUMOB" OT
TEMIIEPATYPhI, PE30HAHCA, HHTEPPEPEHLUHU BOJH, TUPPAKIUH, JUCTIEPCUH,
MIOJTHOTO BHYTPEHHETO OTpaxeHus1, PoTorphexT, puzndyeckre NpUHINIIBI
CHEKTPaJILHOTO aHAIM3a U PaboTHI J1azepa, "anbda-" u "Gera-" pacmagsl saep,
raMma-u3iydyeHue sjep;




I1P6 05

YMEHHE YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MarepuaibHasi TOUKa, MHEpLHaIbHAas CUCTEMa OTCUETA, UICAIbHBIN ra3; MOJEIN
CTPOEHUS Ta30B, )KUAKOCTEN U TBEPJIBIX TEJI, TOUCHUHBIN SJIEKTPUUECKUI 3aps/I,
sJIepHasi MOJIEIIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOTO sIIpa IpU PEeLICHUH
(hu3nvecKux 3a1a4;

I1Py 05

c(OpPMHPOBAHHOCTH YMEHUH NPUMEHSTH 3aKOHBI KJIACCHYECKON MEXaHUKH,
MOJICKYJISIPHON (PU3UKU U TEPMOTUHAMUKH, SJIEKTPOJUHAMHUKH, KBAHTOBOM
(bu3uKy Ul aHAJIM3a U 00BSICHEHUS SIBIICHUH MUKPOMHpPA, MaKpOMUpa U
Meramupa, pa3indaTh YCI0BUs (TpaHHIIbI, 00JIACTH) TPUMEHUMOCTH
(U3HYECKUX 3aKOHOB, IOHUMATh BCEOOINI XapakTep (hyHIaMEHTAIbHBIX
3aKOHOB (3aKOH COXpPaHEHUS] MEXaHMYECKON SHEPTHH, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHHUS, IEPBBIN 3aKOH TEPMOJUHAMUKH,
3aKOH COXPAHEHUsI ANEKTPUUYECKOI0 3aps/a, 3aKOH COXPaHEHUs SHEPTUH) U
OrPaHMYEHHOCTH UCTIOIb30BAHHS YaCTHBIX 3aKOHOB; aHAJIN3UPOBATh
(u3nUecKre MpoLECChl, UCTIONb3YSI OCHOBHBIE TIOJIOKEHUS, 3aKOHBI U
3aKOHOMEPHOCTHU; OTHOCUTEIbHOCTh MEXaHUUECKOTO ABMKEHUS, (POPMYJIBI
KMHEMaTHKU PaBHOYCKOPEHHOTO JABMKEHMs, IipeoOpazoBanus ["amues s
CKOpOCTH U TIepeMEIIeHHUs, TPH 3aKoHa HbIOTOHA, MPUHIIUIT OTHOCUTEIEHOCTH
["anmnest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCa U
MEXaHUYECKOH SHEPIUH, CBsA3b PaOOThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOH
SHEpIuH, yCIOBUS PABHOBECHS TBEPAOIO TEa; CBA3b JABJICHUS HJI€AIbHOTO
rasa co CpeJHell KHHETUYEeCKON SHepruel TeIIOBOrO ABIKCHUS U
KOHIICGHTPAIMEH €ro MOJIEKYJI, CBS3b TEMIIEPATyphI BEIIECTBA CO CPEIHEH
KMHETHUYECKOW SHEPruei ero yacTull, CBA3b JaBJICHHs UAEaIbHOTO ras3a ¢
KOHLIEHTpaLMel MOJIEKYJI U ero TeMIeparypoi, ypaBHenrue MeH ieneena-
Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUS SHEPTHH B
TEIUIOBBIX MPOIIECCaX; 3aKOH COXPAHEHHS IEKTPUUIECKOT0 3apsi/a, 3aKOH
Kynona, noTeHInaibHOCTh 3JEKTPOCTATUYECKOTO 10JIsl, IPUHIINI
CYNEpIIO3ULINU 3JIEKTPUUECKUX MoJel, 3akoHa KynoHna; 3akonsl Oma J1st
ydJacTKa LENH U JIJIsl 3aMKHYTOH 2JIeKTPHUECKOi 1enu, 3akoH Jxoynsa-JleHna,
3aKOH 3JIEKTPOMArHUTHON MHAYKIUH, IpaBuiIo JIeHma, moctynaTs
CHEIMAILHOW TEOPUU OTHOCUTEIBHOCTH DWHIITEWHA, ypaBHEHHE DWHINTEHA
st poroaddexra, MepBoIii U BTOPOit nmoctynats! bopa, npuHimn
HeonpeneneHHocTH [ eiizenOepra, 3aK0H COXpaHEHHs 3apsi/ia, MAaCCOBOTO YKCIIa
Y SHEPTHH B S/ICPHBIX PEAKLUIX, 3aKOH PAJMOAKTUBHOTO pacaja;

ITP6 06

BJIAACHUC OCHOBHBIMH MCTOJJaMU HAYYHOI'O MMO3HAHUA, UCIIOJIb3YyECMbIMU B
(bI/BI/IKe: IIPOBOAUTD MPSAMBIC U KOCBCHHBIC U3MCPCHU q)HSI/I‘{eCKI/IX BCJIMYMH,
BBIOMpAs ONTHMAJILHBIN CLIOCOO M3MEPEHUSI U UCTIOJb3YSI U3BECTHBIE METO/IbI
OLICHKH MOTPEIIHOCTEI U3MEPEHHMH, TIPOBOANTH MCCIICIOBAHNE 3aBUCUMOCTEH
(bI/IBI/I‘ICCKI/IX BCJIMYMH C UCIIOJIb30BAHUEM IPSIMBIX H3MepeHHI71, OOBSCHSTH
IMOJIYUYCHHBIC PE3YyJIbTAThbl, UCIIOJIb3YA (bI/I3I/II-ICCKI/Ie TCOPUH, 3aKOHBI U ITOHATHA,
U JIe1aTh BBIBOIBI; COOJIIONATH paBHiIa 0€30IacHOr0O Tpyia NP MPOBEICHUH
UCCIIEJOBAaHUHN B paMKaxX y4eOHOT0 SKCIIEPUMEHTA U y4eOHO-
UCCIIEI0BATEIbCKOM AEATEIHPHOCTH C MCIIOIb30BaHNEM I (PPOBBIX
M3MEPUTEIIBHBIX YCTPOHCTB 1 JIAOOPATOPHOTO 000PYAOBAHMS;
c(OpMUPOBAHHOCTH MPEACTABICHHUI O METO/IaX MOTY4YEHHs HayuHBIX
aCTPOHOMMYECKUX 3HAHUII;

[Py 06

c(hOpMUPOBAHHOCTh YMEHUN TIPUMEHSATH OCHOBOIIOJIATAIOIIIIE
ACTPOHOMUYECKHE MOHATHS, TCOPUH U 3aKOHBI JIJIsl aHaIM3a U 00bICHEHUS
(u3HYECKUX MPOLIECCOB MPOUCXOSIIMX Ha 3B€3/1aX, B 3B€3/IHBIX CUCTEMAX, B
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MEKTATAKTUICCKOH cpeie; ABUKCHUS HEOCCHBIX TEJI, IBOJIIOIUH 3BE3/1 U
Bceenennoi;

I1P6 07

c(OpMUPOBAHHOCTH YMEHUSI PELIaTh pAaCYCTHBIC 3a]a4H C SIBHO 3aaHHOMN
(bu3HYEeCKO MO/IETIBIO, UCTIONB3Ys (PU3UYECKUE 3aKOHBI U TIPUHIUIIBL; Ha
OCHOBE aHaJIn3a yCJIOBUA 3a/1a4Ml BHIOMPATh (PU3NUYECKYIO MOJIEIb, BHIACISATh
(dusznyecKre BEIMIUHBI U (POPMYITBI, HEOOXOIUMBIC TSI €€ PEIICHHS,
MPOBOJIUTH PACYETHI H OLCHUBATH PEALHOCTH MOJy4YSCHHOTO 3HAYCHUS
(I)I/I3I/I‘ICCKOI>’I BCJIMYMHBI; pC€IIaTh KAYCCTBCHHBIC 3a1a4U, BbICTpauBas JIOTMYCCKU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHHI C OMOPOH HAa N3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHUE SBICHHUS,

I1Py 07

c(OpMUPOBAHHOCTH YMEHUI UCCIIEIOBATh U aHAM3HPOBATh Pa3HOOOPa3HbIC
(du3nveckue sIBICHNUS U CBOMCTBA 0OBEKTOB, IIPOBOIUTH CAMOCTOSITEIIBHBIC
WCCIICIOBaHHS B PEAIbHBIX U JIA0OPATOPHBIX YCIOBUSX, YATATh U
aHAIM3MPOBATH XaPAKTEPHCTHKH IPHOOPOB M YCTPOUCTB, OOBSCHSTH IPHHIIHITBI
uX paboThI;

I1P6 08

C(i)OpMI/IpOBaHHOCTI) YMEHUA NPUMCHSATH NOJIYYCHHBIC 3HAHUA JJI1 00BICHEHHS
YCIIOBHI IPOTEKAaHUS (PM3NYECKHX SBICHUH B IPUPOJE U ISl IPUHATHS
NPAKTUYECKUX PEILCHUH B TOBCEJHEBHOM )XU3HHU JUISl 00OSCTICUCHUS
6e301acHOCTHU MpH 00pallleHUH ¢ OBITOBBIMH IIPUOOPAMHU U TEXHUYECKUMU
YCTPOWCTBaMU, COXPAHEHHS 3T0POBbS U COOIIOACHHUSI HOPM 3KOJIOTHYECKOTO
HOBEJICHUS B OKPYIKAIOIIEH cpelie; HOHNMaHHe HeOOXOANMOCTH NPUMEHEHHS
JTOCTIDKCHUH (QU3NKH U TEXHOJIOTUH IS PAllMOHATIBHOTO IIPUPOIOIIONB30BaHNS;

TPy 08

c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O METOIaX MOJTyUYeHUST HAYIHBIX
ACTPOHOMUYECKUX 3HAHUH; BIAaICHUE YMEHUSIMHU CAMOCTOSATEIBHO
(bopMyIHpOBaTh LIENb UCCIIEAOBaHHA (TIPOEKTA), BEIIBUTATH TUIIOTE3bI HA
OCHOBE 3HaHUsI OCHOBOIIOJIATAIOIINX (PU3MUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB,
MPOBEPSATH UX IKCIEPUMEHTAILHBIMH CPEJICTBAMU; TUNIAHUPOBATH M MIPOBOHTH
(du3nUecKre SKCIIEPUMEHTHI, OTMCHIBATH M AHAJTU3UPOBATH MOJTYYECHHYIO TIPU
BBINIOJTHEHUH IKCIIEPUMEHTA HHPOPMALIHIO, OIPEJEIIATh JOCTOBEPHOCTh
MOJIy4YEHHOTO PE3YJIbTaTa;

I1P6 09

c(OpMHUPOBAHHOCTb COOCTBEHHON MO3UIIMU MO OTHOLIEHHIO K (PU3NYECKON
MH(POPMALIUH, TTOTYYaeMOW U3 Pa3HBIX HCTOYHUKOB, YMEHHI UCIIOJIb30BATh
U(POBBIE TEXHOJIOTUH JUIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU U
IpeCTaBiIeHUs yueOHON 1 HayYHO-TIOMYJISIpHOM MH(OpMaIy; pa3BUTHE
YMEHUI KpUTHYECKOTO aHaJIi3a MMoJly4yaeMoil nHpopMaIuu;

ITPy 09

c(OpMHPOBAHHOCTh YMEHUS PEIIaTh pACUETHbIE 33aJa4u C SBHO 3aJIaHHOH U
HESIBHO 331aHHON (PM3MUECKOM MOJIENIBIO: HA OCHOBAHUY aHAJIN3a YCIOBUS
BBIOMPATH PU3MUECKUE MOJIENN, OTBEUAIOIINEe TPEOOBAHUSAM 3a/1a4H, TIPUMEHSTh
(GopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3UUECKUX TEOPUH NpU
HCIOJIb30BaHUN MATEMAaTUUYECKUX METOOB PELIEHUS 3a1a4, IPOBOIUTh
pacyeTsl Ha OCHOBaHUM MMEIOIIUXCS JaHHbBIX, aHAIM3UPOBATH PE3YIbTAThl U
KOPPEKTUPOBATH METO/IbI PELLIEHUS C YYE€TOM IIOJIyYE€HHBIX PE3YyJIbTATOB;
pelaTh KayeCTBEHHbIE 3a/1auu, TpeOyole NIPUMEHEHNS 3HAaHUI U3 pa3HbIX
pa3zesnoB MIKOJIBHOTO Kypca (QU3HUKH, a TAK)KE MHTETPALUH 3HAHUH U3 APYTUX
IIPEIMETOB €CTECTBEHHOHAYYHOIO IIMKJIA: BBICTPAMBATH JOTMUYECKYIO IIEMOUKY




paccym;{eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (bI/I3I/I‘IeCKI/IC
SIBJICHHUAA,

I1P6 10

OBJIa/ICHUE YMEHUSIMH PadOTaTh B IPYIIIE C BHIMOJIHEHUEM Pa3THYHBIX
COLIMAJILHBIX POJIEH, MIaHUPOBATh PAObOTY TPYMIIbI, PAIIHOHAIBHO PACIPEIENISITh
JIeSITEIbHOCTh B HECTAHIAPTHBIX CUTYaLMSIX, aJleKBATHO OLICHUBATh BKJIA]l
Ka)X/I0TO U3 yYaCTHUKOB I'PYIIITBI B PELICHUE PACCMaTPUBAEMON TTPOOIIEMBI;

[Py 10

c(hOpMHUPOBAHHOCTh YMEHHU aHAIM3UPOBATH U OIIEHUBATH TIOCIICICTBHS
OBITOBOM M MPOU3BOJICTBEHHON AESITETLHOCTH YEJIOBEKA, CBA3AHHOM C
(hU3UUIECKUMU TTPOIIECCAMH, C TTO3UIINK AKOJIOTHYECKON 6€30MacHOCTH;
MPEACTABICHUN O PAIIMOHATLHOM MPUPOJIOIIOIB30BAHUH, a TAKKE PA3YMHOM
WCIIONIb30BAHUH JJOCTH)KEHUN HAYKW U TEXHOJIOTUH I A bHEHIIETO pa3BUTHS
4yeJIOBEYECKOTo 00IIecTBa;

TPy 11

OBJIQJICHHUE PA3IMYHBIMU CIIOCO0aMu pabOTHI ¢ HH(OpMaIeH PU3NIECKOTO
COJIep KaHUs C UCTIONB30BAaHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH,
pa3BUTHE YMEHUI KPUTHIECKOTO aHAIN3a M OLICHKH JTOCTOBEPHOCTH
nojy4aeMoi HHpOpMaIuy;

[TPy 12

OBJIa/ICHUE OPTaHN3AMOHHBIMH U TIO3HABATEILHBIMH YMEHUSMH
CaMOCTOSITENTLHOTO MPHOOPETEHUS HOBBIX 3HAHUHN B MPOIIECCE BHITIOTHEHUS
MPOEKTHBIX U Y4eOHO-UCCIIEeI0BATENLCKUX paboT, yMEHUSIMHU paboTaTh B IPpyIIe
C BBITIOJTHEHUEM PA3JIMYHBIX COIHATIBHBIX POJICH, IUIAHUPOBATh PadOTy IPYIIIIHL,
palMOHATIBHO PaCTIPEIENATh IEATEIFHOCTh B HECTAHAAPTHBIX CUTYAIHSIX,
aJICKBaTHO OIIEHMBAThH BKJIAJ Ka)KJOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMoii pooIIeMBI;

[Py 13

c(OopMUPOBAHHOCTH MOTHUBALIMH K Oyaymel podecCHOHANBHON AesITeIbHOCTH
0 CHEUAIBHOCTAM (U3UKO-TEXHUUECKOTO IPOQUIIS.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHO# TUCHUTITIMHBI 383
BT. U..

TEOpETHYECKOe 00yUeHne 207
IPAKTUYECKHE 3aHSITUS 64
IIpomeskyTounas arrectauus (AuddepeHIMPOBAHHDbIN 3a4éT) 1
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6




2.2. TeMmaTu4yeCKMil IJIAH U COeP:KaHMe Y4eOHOM JUCHMIIIIHHBI

Koanl o0mmx

KOMIIeTeHIH
(Yyka3aHHBIX B pa3jeJie
1.2)
U JINYHOCTHBIX
Haumenosanue Cooepicanue yueobno2o mamepuana u popmvl Opeanu3auuu 0eamenbHOCmu Oovem MeTanpeaMeTHbIX,
pazoenoe u mem odyuarowuxcsa uacos NpeIMeTHbIX
pe3yabTaToB,
¢dopmupoBanuio
KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NporpamMmslI
Beeoenue Ouzuka — (QyHgaMeHTanbHAs Hayka O mpupone. EcTecTBeHHO-HAYYHBIH METO] 3 JIP 01
[IO3HAHUS, €r0 BO3MOYKHOCTH U TPAHULIBI PUMEHMMOCTH. DKCIEPUMEHT U TEOpHUS B JIP 03
rpoliecce Mo3HaHUs MPUPOoAbl. MoaenupoBanue GU3NIECKUX SBICHUIM U TipolieccoB. Pob I1P6 01
JKCIIEPUMEHTA M TEOpUU B IpoLecce IMO3HaHWS npupoasl. Pusndeckas BeIUYUHA. OK.1
[Torpemnoctr u3MepeHuit ¢u3nueckux BenuuuH. Dusnueckue 3aKOHBL [paHUIIBI
MIPUMEHUMOCTH (Pu3nyecKux 3aKkoHOB. [loHsTHE O DU3MUeckol kKapTHUHE MHUpa. 3HaUEHHE
¢u3uku npu ocsoenuu npodeccuit CIIO u cnermansHocteit CIIO.
Pa3zoen 1. Mexanuka 46 JIP 01
Cooepotcanue yueonozo mamepuana 3 JIP 03
Kunemarnka. Mexannueckoe npuxkenue. [lepememnienue. [1yts. CkopocTs. MP 01
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE. Y CKOpeHue. PaBHOonepeMeHHOE 13 MP 02
npsiMosinHeiHoe nBuxenue. CBoOoaHOe najeHue. /[Bmkenue tena, OpolIeHHOro Mo gl}f 6031
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHHE 110 OKPYKHOCTH. Py 01
Junamuxa. Ilepsoiii 3akoH Hetotona. Cuna. Macca. Umnynbsc. Bropoit 3akoH IP6 02
Hprorona. OCHOBHO 3aK0OH KJacCU4YecKol AuHamMuKu. Tpetuil 3akoH HeroToHa. 3akoH 9 TPy 02
BCEMHPHOTO TATOTeHUs. [ paBuTanmonHoe none. Cuina tspkectu. Bec. CriocoObt [IP6 03

HU3MCPCHHA MACCHI TCIIL. Cuisl B MEXaHHKE.
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3aKoHBI COXpaHeHHUsI B MeXaHUKe. 3aKOH COXPaHEHUs UMITyJIbca. PeakTuBHOE ITPy 03
nskeHue. Pabora cuibl. PaboTta moTeHIuanbHbeIx cril. MOIIHOCTh. DHEPrHsl. 10 I1P6 04
Kunernueckas sHeprus. [loreHunanbHas 3Heprus. 3aKOH COXpaHEHUsI MEXaHUUECKOMN 1Py 04
sHepruu. [IpuMeHeHne 3aK0OHOB COXPaHEHHUS. ITP6 05
Temamuka npaxmuyeckux 3aHAMUI 14 gg%’ 82
ITPy 06
I1P6 07
I1P6 07
PaBHONEpeMeHHOE IBUKEHME TPy 07
I'paduueckoe npeacTaBIeHUE ABIKEHHS I1P6 08
VYpasuenus 3aBucumoctu X(t) u V (t) [Py 08
JIBU>KEHHE Tell ¢ YCKOPEHUEM CBOOOIHOTO MaIeHUS I1P6 09
KpuBonunerinoe nBuxeHue 14 ITPy 09
BpamarensHoe 1BUKEHME I1P6 10
3akonbl HeroToHa TPy 10
[IpUHIMII CYTIEPIIO3UIIUM [Py 11
3aKOH BCEMUPHOT'O TATOTEHUS [Py 12
3aKOH COXpaHEHMs UMITYJIbCa [Py 13
Pa6ora. MomHocTb OK.1
Kunernueckas 1 moTeHIMaIbHas YHEPT U OK.2
3aKOH COXpaHEHUs YHEPTUU OK.3
Pa3zoen 2. 49 JIP 01
OchoebL Cooepotcanue yueonozo mamepuana 35 JIP 02
MOJEKYISPHOU o = = JIP 03
CHOBBI MOJICKYJISIDHO-KMHeTH4YeCKOH TeopuM. MneanbHbiii r1a3. OcCHOBHbIE
Pusuru u MOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYeCKOW Teopun. Pa3mMeprl 1 Macca MOJIEKYJ U aTOMOB. JIP 04
MepMOOUHAMUKY B MP 01
poyHOoBckoe aBwkeHue. Juddy3us. Cunbl u  3HEpPrus  MEXMOJIEKYJISIPHOTO MP 02
B3aumojeiicTBus. CTpoeHue Tra3000pa3HbIX, KHIKMX W TBepAbIX Ten. CKOpocTH 10 MP 03
IBUKEHMSI MOJIEKYT M uX u3Mmepenue. WneanbHbiii ras. JlaBnenue rasza. OcHOBHOE 11P6 01
ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKOW Teopuu razoB. TemmepaTypa U ee U3MEpeHHeE. P 01
I'a3oBble 3aKOHBL. AOCONIOTHBIM HYyJdb TeMIleparypbl. TepMoauHaMudeckas MIKaia HP%] 0
TEeMIIEpaTyphl. YpaBHEHHE COCTOSHUS WeAIbHOTO raza. MoJisipHasi ra30Basi OCTOSTHHASI. Py 02
OcHoBbl TepMoaMHAMHUKU. OCHOBHbBIEC TIOHATUS U ONpejeNeHusl. BHyTpeHHss sHeprus 15 HP%] 03

CHUCTCMBEI. BHYTpeHHSISI OHEPIrusl MACAJIBHOI'O rasa. PaGora u Temnora kak (I)OpMBI
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repefaynd SHEpruv. TeroeMKOCTb. Y JelnbHasl TEIUIOEMKOCTb. Y PaBHEHHUE TEIIOBOIO [Py 03

Oananca. [lepBoe Hayano TepMOAMHAMHKH. AnuabaTHBIN mporecc. [IpuHuunm aefcTBus I1P6 04

terioBod mamuHbl. KIIJ[ TermoBoro asurarens. Bropoe Havalio TEpMOJIMHAMUKMU. 1IPy 04

TepmoauHaMuueckass IIKaja TeMmieparyp. XOJOAWIBHbIE MallMHBL. TeIuIoBbIE IIP6 05

nsurareny. OXpaHa IpUpOJIbI. 1Py 05

CaoiicTBa ra3oB, JKMJIKOCTeH U TBEPAbIX TeJl. I1P6 06

Hcnapenne u konjeHcauus. HacbllieHHbI map M e€ro cBoMcTBa. AOCOIIOTHas H [Py 06

OTHOCHTEJIbHAS BIAXKHOCTb BO3ayXxa. Touka pocel. Kunenne. 3aBUCUMOCTB TEMIIEpaTypbl IIP6 07

KMUIIEHU OT JaBieHus. [leperperslil map u ero UcIoyib30BaHUE B TEXHUKE. I1P6 07

XapaKkTepUCTUKa XUAKOTO COCTOSHHA BelecTBa. [IOBEPXHOCTHBINA CIIOM KHIKOCTH. 10 gg%’ g;

OHeprus MOBEPXHOCTHOIO CJIOsl. SIBIEHUS Ha TpaHMIE >KUJKOCTH C TBEPABIM TEJIOM.

Kanusipuele siBneHus. IIPy 08

XapakTeprucTUKa TBEPAOT0 COCTOSTHUS BEILIECTBA. Y IPYTHe CBOMCTBA TBEPBIX TeJl. 3aKOH I1P6 09

I'yka. Mexanndyeckue CBOMCTBA TBEPABIX Tell. TEIUIOBOE pacIIMpPEHHE TBEPABIX TEI U 1Py 09

xuakocren. IlnaBnenue u kpuctammsanus. I1P6 10

Temamuka npakmuueckux 3aHAmMuU 14 [Py 10

1. OcnoBubie noustuss MKT Py 11
[Py 12

2. OcHoBHoe ypaBHeHre MKT Py 13

3. YpaBHEHHE COCTOSIHHS WACATBHOTO ra3a y

4. Ta30Bble 3aKOHBI OK.1

5. I'paduueckoe npeacTaBiIeHUE U30MPOIIECCOB OK.2

6. Pabora B TepMOMHAMUKe OK.3

7. BuyTpeHHss 3HEprus 14

8. VYpaBHeHue TeruioBoro 6aixaHca

9. [IpumMeHeHHE MEPBOTO 3aKOHA TEPMOJMHAMUKHU K U30TIPOIIECCaM

10. KII/I TenioBbIX ABUTATENCH

11. BraxxHOCTh BO3/yXa.

12. TToBepXHOCTHOE HaTsKEHHUE

13. KanmnsipHbie sSBJICHUS

14. MexaHnuecKue CBOMCTBA TBEPBIX TEI

Paszoen 3. Cooeporcanue yueonozo mamepuana 80 JIP 01
60 JIP 02
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Onexmpoounamuka

JJleKTPUYeCcKoe MoJie. DJIEKTPUYECKUE 3apslibl. 3aKOH COXpaHEHUs 3apsjaa. 3aKkoH
Kynona. Onextpuueckoe mnone. HampstkeHHOCTH anekTpudeckoro mosst. [lpuniun
cynepno3unuu mnoseid. Pabota cun snexrpoctaruueckoro mnois. [lorenuuan. PasHocts
IIOTCHIMAJIOB. 9KBI/IHOTGHLII/IaJIBHBI€ IMOBCPXHOCTH. CBs3b MCKAY HaAIPSAKCHHOCTBIO U
Pa3HOCTHIO OTEHIIUAIOB AJIEKTPUUYECKOTO MOJs. J(MANEeKTpUKH B 3JIEKTPUUECKOM IIOJIE.
[onspuzanus audnekTpukoB. [IpoBomnuku B 3iexkTpudeckoMm mnoje. KonueHncaropsl.
CoennHeHne KOHIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOT0 KOHIeHcaTopa. DHeprus
AJIEKTPUYECKOTO TOJISL.

16

3aKoHbI MOCTOSIHHOTO0 TOKA. YCIOBHUS, HEOOXOAMMbIC JJIi BO3HUKHOBEHUS H
MoAIepXKaHusl dJIeKTpuueckoro Toka. Cuiia Toka M IUIOTHOCTh TOKA. 3akoH Oma jist
yuactka nenu 6e3 DJIC. 3aBUCUMOCTD JEKTPHUUECKOrO COMPOTHUBIICHUS OT MaTepuaa,
AJIMHBI U ITUJIOIIAaAU IMOICPEYHOro CCUCHUA IMPOBOAHHKA. 3aBUCUMOCTEH QJICKTPHUYICCKOI'O
COIMPOTHUBIICHUSI MPOBOJHUKOB OT TEMIEPATYpbl. DIEKTPOJIBUKYIIAsl CUJa MCTOYHUKA
Toka. 3akoH Owma s monHoW wnenu. CoenuHeHue mNpoBOAHUKOB. CoenuHeHHe
HMCTOYHUKOB D3JICKTPHUUECKON sHepruu B Oarapero. 3akoH [[xoyns—IJlenna. PaGora u
MOIIHOCTB 3JIEKTPUYECKOr0 TOKA. TEeroBoe NeHCTBUE TOKA.

11

DiiekTpuyeckuii. TOK B moaynpoBogHukax. CoOcTBeHHass MPOBOJUMOCTH
MIOJIYIIPOBOTHUKOB. [10JTyITpOBOTHUKOBBIC TPHOOPEI.

11

MarnuTtHoe noJse. Bektop MHIyKIIMM MarHUTHOTO 1oJisl. JleficTBue MarHUTHOro MoJis Ha
MPSIMOJIMHEHHBI TPOBOJHUK C TOKOM. 3akoH Awmmepa. BzaunmopelicTBHe TOKOB.
MaruuTsslil notok. Pa6oTa mo nepeMenieHuto NpoBOJHIKA C TOKOM B MAarHUTHOM TIOJIE.
JleficTBe MarHUTHOTO TOJs Ha JBWKymwmiics 3apsan. Cuna Jlopenma. Omnpenenenue
YJEJIBHOTO 3apsia. Y CKOPUTENH 3apsKEHHBIX YacTHUIL.

13

DJIEKTPOMATHUTHAsT  MHAYKIUA.  OJIEKTpOMAarHUTHas  MHAyKUusA.  Buxpepoe
anekTpuyeckoe nose. CaMOMHAYKIUS. JHEPrusi MAarHUTHOTO MOJIS.

Temamuxka npakmuu4ecKux 3aHaAmMuUIl

20

3akoH Kynona

CuiioBbIe XapaKTEPUCTUKH DIIEKTPUUECKOTO OIS
[IpuHuun cyneprno3uiun

[Torenmman

DnektpoeMKocTh. KoHaeHcaTopbl

OHeprus 3apsyKEHHOI0 KOHJIEHCAaToOpa
CornpoTuBieHue.

3aBUCHUMOCTBH COMIPOTUBIICHUS OT TEMIIEPATYPHI
3akoH OMa 1t yyacTKa Lenu

CoNOR~wWNE

20

JIP 03
JIP 04
MP 01
MP 02
MP 03
I1P6 01
ITPy 01
I1P6 02
ITPy 02
ITP6 03
[1Py 03
I1P6 04
I1P6 05
[1Py 05
[1Py 04
I1P6 06
[1Py 06
I1P6 07
I1P6 07
ITPy 07
ITP6 08
[Py 08
I1P6 09
ITPy 09
I1P6 10
[Py 10
IMPy 11
[Py 12
[Py 13
OK.1

OK.2

OK.3
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10. Buzael coenuaeHnt

11. PaGoTra 1 MOIITHOCTH TOKa

12. 3akon [xoymns — Jlenna

13. 3akon OMa i1 IOIHOM LEHH
14. 3akonsl Dapanes

15. Cuna Amnepa

16. Cuna Jlopenna

17. MaruuTHbBIA ITOTOK

18. 3aKkoH EKTPOMArHUTHOW WHIYKITUN

19. O/1C uHIYKIMK B ABMXKYLIUXCS IIPOBOAHUKAX
20. SIBneHue caMOMHIYKIIUU

21. DHeprusi MarHUTHOTO TTOJIS.

Pazoen 4
Konebanus u eonnbl

Cooepotcanue yueonozo mamepuana

32

27

Mexannveckue koJjiedanusi. KonebartenpHoe aBrokeHHe. ["TapMOHHYECKHE KOJICOAHMS.
CBoOonuble MexaHWyeckue KoieOanus. JIuHelHble MeXaHWYECKHe KOoJieOaTelIbHbIe
cucteMbl. [IpeBpamieHue »sHepruv TIpu  KosiebaTenbHOM ABMXKeHUU. CBOOOJIHBIE
3aTyXarIue MeXaHHnIecKue KoyieOans. BeIHYKICHHBIC MEXaHHUECKUE KOJICOaHMSI.

MexaHnn4yeckue BOJIHBI. [loniepedHbie U MPOAOIbHBIE BOIHBI. XAPAKTEPUCTUKHU BOJIHBI.
VYpaBHenue miockoi Oerymieit BonHbl. MHTEepdepenuus BonH. Ilonstue o audpaxmauu
BOJIH. 3BYKOBBIE BOJIHBL. YIJIBTPa3BYK U €r0 IpUMEHEHHE.

DJIeKTPOMarHuTHble KoJiedanusi. (CBOOOJHBIE 3JIEKTPOMArHUTHBIE  KOJEOAHHUS.
IIpeBpamienue 3Hepruu B Kojae0aTeIbHOM KOHType. 3aTyXaroliue 3JIeKTPOMArHUTHBIE
KoseOaHus. ['eHeparop He3aTyXarolMX AJIEKTPOMArHUTHBIX KojieOaHul. BeIHyX/1eHHbIE
anekTpuueckue konedanus. [lepemennsiii Tok. ['eHeparop nepemMeHHoro Toka. EMkocTHOe
Y HUHIYKTUBHOE COIIPOTUBIIEHUSI IEPEMEHHOTr0 TOKA. 3aKOH OMa JUIsl 2JIEKTPUYECKOU LIETH
NEepeMEHHOro Toka. PaboTa M MOIIHOCTH MEpPeMEHHOro Toka. ['eHepaTopsl TOKa.
Tpancdopmaropsl. Toku Bbicokoil yacToThl. IlomydyeHue, mepenada u pacrpeneneHue
AJEKTPO3HEPTUH.

13

JIeKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE IMOJIeé KaK OCOOBI BHJ MaTepHH.
OnekTpoMarHuTHele BoJHBL. BuOpatop I'eprma. OTKpbITBHIE KOJIEOATENbHBIH KOHTYD.

JIP 01
JIP 02
JIP 03
JIP 04
MP 01
MP 02
MP 03
ITP6 01
ITPy 01
I1P6 02
[1Py 02
I1P6 03
I1P6 04
[1Py 04
ITP6 06
[TPy 06
I1P6 07
I1P6 07
I1Py 07
ITP6 08
ITPy 08
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Nzobperenne pamuo A. C. IlonoBemm. [lonstue o panuocBsazu. Ilpumenenue I1P6 09
3JIEKTPOMATrHUTHBIX BOJIH. [TPy 09
I1P6 10
Temamuka npakmuueckux 3aHAmMuU 5 [TPy 10
1. TapmoHuueckue KoneOaHus [Py 11
2. MasTHUKH [Py 12
3. MexaHUYECKHUE BOIHBI [TPy 13
4. KonebaTenbHbIi KOHTYD 5 OK.1
5. VHAyKTUBHOE M EMKOCTHOE CONPOTUBIICHHUE OK.2
OK.3
Pazoen 5 Cooeporcanue yueonozo mamepuana 31 JIP 01
Onmuxka 28 JIP 02
IIpupona ceera. CKOpOCTb pacCIIpOCTPAaHEHHS CBETA. 3aKOHBI OTPAKEHUS U 8 JIP 03
npenomiieHus ceeta. [lonnoe orpakenue. JInnzel. ['11a3 kak onruyeckas cucrema. JIP 04
Onruyeckue npudOpHL. MP 01
MP 02
BosnnoBble cBoiicTBa cBeTa. MHTepdhepeHnus ceera. KorepeHTHOCTb CBETOBBIX JIyU€eil. 20 MP 03
WuTepdepennys B ToHKHX TieHKaX. [lonoce! paBHoit Tommuabl. Konbiia HeloToHa. I1P6 01
Hcnonp3oBanne naTepdepeHnu B Hayke u TexHuke. Audpakus ceera. Judpakuus Ha [TPy 01
11U B MapajuieNbHbIX JTyyaX. Juppakunonnas pemerka. [lonstue o romorpaguu. I1P6 02
[Tonapuzanus nonepeunsix BoiH. [lonsgpuzanus ceera. [[BoiHOE JIydenpenoMIICHHE. [Py 02
ITonapounel. Aucnepcus ceera. Bunel criektpoB. CriekTpsl ucyckanus. CreKTpsl I1P6 03
NOTJIOIIEHUs. YIbTpaduoieToBoe U HHPPaKpacHOE U3NTydeHUs. PEeHTTeHOBCKUE JTy4H. I1P6 04
Hx npupona u cBoiicTBa. I1Py 04
ITP6 06
ITPy 06
I1P6 07
I1P6 07
[Py 07
I1P6 08
ITPy 08
I1P6 09
[Py 09
I1P6 10
I1Py 10
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TPy 11

[TPy 12
[Py 13
OK.1
OK.2
OK.3
Temamuka npakmuueckux 3aHAMUN
1. dopmyna TOHKOH JTHH3bI 3
2. Tloctpoenue n300pakeHus: B TOHKOW JIHMH3E
Pazoen 6 Cooeporcanue yueonozo mamepuana 30 JIP 01
DJIeMEHTHI KBAaHTOBOMU 25 JIP 02
usukn KBanroBas ontuka. KBanrosas runore3a [lnanka. @otonsl. BHennuii 12 JIP 03
doroanexTpudeckuit 3pdext. Buyrpennuit porospdexrt. Tumsr poTod16MEHTOB. JIP 04
®du3uka aroma. Pazputue B3rIis10B Ha CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B 13 ﬁll: 8;
aTOMHBIX CIEKTpax BojaopoAa. Anepuas moaens atoma. OnbiTel D. Pesepdopna. Mozens MP 03
atoma Bonopoja o H. bopy. KBantoBbie reneparopsl. @u3nka aTOMHOIO s1pa. 1IP6 01
EctecTBeHHas painoakTUBHOCTh. 3aKOH paHOaKTUBHOTO pacnanga. CrocoObl TPy 01
HAOJIOACHNUS M PETUCTPAINH 3apsuKeHHBIX YacTull. Dddexr BaBunoa — YepeHkona. IPG 02
Ctpoenue aToMHOTO sijipa. JledekT Macchl, JHEPTHsl CBSI3U U YCTOWYUBOCTh aTOMHBIX TPy 02
sanep. Snepusie peakunn. VIckyccTBeHHas! palMOAKTUBHOCTb. JleTeHue TSKeNbIX saep. PG 03
Lennas anepHas peakuus. Ypasisiemas LienHas peakuus. SnepHblil peaktop. IP6 04
[Tonyuyenue painoOaKTUBHBIX U30TONOB U X NpUMEHeHUe. buonornueckoe aeiicteue [Py 04
PaZMOaKTUBHBIX U3ITy4YE€HUH. DIIeMEHTapHbIE YaCTHUIIBI. IPG 05
[TPy 05
I1P6 06
[TPy 06
I1P6 07
I1P6 07
I1Py 07
I1P6 08
ITPy 08
I1P6 09
ITPy 09
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I1P6 10
[Py 10
ITPy 11
[TPy 12
[Py 13
OK.1
OK.2
OK.3

Temamuka npaxmuyeckux 3aHAMUI
1. Kpacnas rpanuna ¢orodpdexra
2. YpaHenue DiHmTelHa 1 GoTodrddexra

3. ®oToHbI °

4. DHeprus CBA3M aTOMHBIX sJIEP

5. DHepreTHuYecKHUil BHIXO] SACPHBIX PeaKIUl
IIpome:xxyTounas arrecranus (AuddepeHIMPOBaHHbIN 324eT) 1
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6
Bcezo: 271
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3. YCJIOBUA PEAJIM3ALIUN ITPOI'PAMMBI YUYEBHOM
JUCIHUIIVIMHBI

3.1. Jlns peamuzamuu MPOTpaMMbl y4eOHOW TUCIUIUIMHBI JIOJDKHBI OBITH TPEIyCMOTpPEHBI
CJIEIyIOIINE CIIEIUAIbHBIC TOMEIICHHUS:
Kabuner « @Qu3suxuy,

e OCHAallleHHbIN 000pPy10BAHUEM:
- HarJIsAAHbIe TOCOOMS (KOMIIJIEKThI yUeOHBIX Ta0JIHIL,);

¢ TeXHUYEeCKHUMHU CpPeICTBAMHU 00YUYeHMSI:
- yauebHo-MeToanueckuii komruieke (YMK) npenonaBarens;
- ”HGOPMAMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;
- DKpaHHO-3BYKOBBIE MTOCOOHS;
- KOMIUJIEKT TEeXHHMYECKOW NOKYMEHTAllMd, B TOM YHCJE MacnopTa Ha CpeacTBa oO0ydeHHs,
WHCTPYKIIMH TI0 X MCTOJb30BAHUIO U TEXHUKE 0€30MacHOCTH;

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

1. Jmutpuesa B. @. ®dusuka ans npodeccuii v crenuanbHOCTeH TEXHHYECKOTO POQHIIS:
yueOHUK /U1 00pa30BaTeNbHBIX yUpeKIeHHUH cpea. mpod. oOpazoBanus. — M., 2018.

2. JmutpueBa B. @. dusuka i npodeccuii M CrieruaaIbHOCTeH TEXHUIECKOTO MPOdUIIS.
COopHuk 3a1a4: yue0. mocobue /st 00pa3oBaTENbHBIX YUPEKISHUN cpel. mpod.
obpazoBanusi. — M., 2018.

3. Hmutpuesa B. @., Bacuiwes JI. Y. ®usuka 11 npodeccuii U criennalbHOCTEN
TeXHU4YecKoro npoduist. KontponsHble MaTepuanbl: y4ed. mocoous i yUpeKIeHUH Cpel.
npod. oopazosanus / B. @. Jimutpuena, JI. M. Bacunse. — M., 2019.

4. JmutpueBa B. . ®usnka 1 npodeccuii ¥ CrienuaabHOCTeH TEXHUIECKOTO MPOGUIIS.
JlabopaTopHblil MpakTUKyM: yuel. MocoOus A yupexxaeHui cpea. npod. oopaszoanus / B.
®. Imutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2019.

5. murpuena B.®. ®uszuka 1 npodeccuii u cnennaibHOCTEH TEXHUYECKOT0 IPOQHIIS:
AJIEKTPOHHBIN yue0.-MEeTO/I. KOMIUIEKC /I 00pa30BaTENbHBIX YUPEKIECHUN Cpel. Tpod.
oOpazoBanus. — M., 2018.

6. HmurpueBa B. ®. dusnka 11 npodeccuii ¥ CrenuaaIbHOCTeH TEXHUIECKOTO MPOGHUIIS:

AIIEKTPOHHOE YueOHOe M31aHne (MHTEPAaKTUBHOE SJIEKTPOHHOE MPHUIIOKEHHE) JUIs

00pa3oBaTeNbHBIX YUPEKIeHUN cpel. npod. odpazoBanus. — M., 2018.

KacesHoB B. A. MnmoctpupoBanHbli atinac no ¢usuke: 10 knacc.— M., 2018.

KacpanoB B. A. MnmtoctpupoBansslil atnac no ¢usuke: 11 kmace. — M., 2018.

9. Tpodumosa T. U., ®upcos A. B. ®usuka 15 npodeccuii U crienuaibHOCTEN TEXHUYECKOT0
Y €CTECTBEHHO-Hay4HOTO npoduieit: CoopHuk 3amau. — M., 2017.

10. Tpodumona T. 1., dupcos A. B. ®usuka qyig npodeccuii ¥ crieruaaIbHOCTEH TEXHUIECKOTO
Y €CTECTBEHHO-HAy4YHOTO npoduieit: Pemenus 3agay. — M., 2019.

11. Tpodpumona T. 1., dupcoB A. B. dusuka. CipaBounuk. — M., 2017.

12. ®upcos A. B. ®usuka uist mpodeccHii U CreuarTbHOCTEH TEXHHIECKOTO M €CTECTBEHHO-
HAY4YHOTO npoduieii: yueOHUK U1 00pa30BaTeNbHBIX YUPEKACHUN cpea. mpod.
obpazoBanus / mox pea. T. Y. Tpodumosoii. — M., 2018.

Juis1 npenogasareJiei

o N

1. Koncrutyuus Poccuiickoit @enepanuu (IpUHITa BCEHAPOIHBIM rojocoBanueM 12.12.1993)
(c yueToMm MonpaBoOK, BHECEHHBIX (heZiepaibHbIMU KOHCTUTYIIHOHHBIMU 3aKkoHaMu P®D o
nonpaBkax K Koncturyuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-OK3) // C3
PD. —2009. — Ne 4. — Cr. 445.
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NoakowhE

©o

9.

10.

11.
12.
13.
14.

®enepanbHbliil 3ak0H 0T 29.12. 2012 Ne 273-D3 (B pea. ¢eaepaqbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
Ne 203-@3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepasibHbIM 3aK0HOM 0T 04.06.2014 Ne 145-03) «O06 oOpa3zoBaHuu B
Poccuiickoit denepanuiny.
[Ipuka3z Munucrepcta odpazoBanus u Hayku PO «O0 yTBepxaeHuu ¢enepaabHOro
rocy/1apCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapPTa CPeIHEro (MOJIHOr0) OOIIEero
o0pazoBanus» (3apeructpupoBad B Munrocte P 07.06.2012 Ne 24480).
[Ipuxa3z Munucrepcrsa npocsenienus: Poccuiickoit @enepaunn ot 12.08.2022 Ne 732 "O
BHECEHHH U3MEHEHUU B (peiepabHbIi TOCy1apCTBEHHBIA 00pa30BaTelIbHbIN CTaHIapT
cpenHero o0miero oopa3oBaHus, yTBEPKIEHHBIH MpruKa3oM MuHHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoii ®eneparuu ot 17 mast 2012 r. No 413"
[Tpuka3z Munob6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecennn u3MeHnenuii B [Ipukas
MunucrepcrBa oopazoBanus u Hayku Poccuiickoit ®deneparuu ot 17.05.2012 Ne 413 “O6
YTBEpkKACHUH (PellepaibHOTO rOCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO
(momHOTO) 00I11IETO 00pa30BAHUS Y.
[Tucemo [lenaprameHTa rocyaapCTBEHHOM MOMUTUKH B chepe MOArOTOBKU paboyuX KajJpoB
u JITTO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuy o opraHu3auu
MOJTyYEHUS CPEeTHEro 00I1Iero 00pa3oBaHus B Ipeieiax OCBOEHUsI 00pa30oBaTeNbHbIX
pOTPaMM CPEAHEr0 MPOoPECCHOHATHFHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIETO
o0pa3oBaHus ¢ yueToM TpeboBaHui (efepaibHbIX TOCYAapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB U MOJIYy4aeMOU MPO(PECCHN WK CIIEHUAIBHOCTH CPEIHEro MPo(ecCHOHATBHOTO
00pazoBaHU.
®epnepanbubiii 3ak0oH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe okpyskaroiieit cpenb» (B pej.
ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
Jmutpuesa B. @., Bacunbes JI. M. ®usuka nis npodeccuii 1 cieruanbHOCTEH
TEXHUYECKOTO MPO(UIISL: METOJMUECKHE PEKOMEHANU: MeToA. Tocodue. — M., 2018.
HNurepHer- pecypcebl

www. fcior. edu. ru (denepanbHblil HEHTp HHYOPMALIMOHHO-00PAa30BaTENbHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CJoBapu v SHIIUKIIOTIEINN).

www. booksgid. com (Books Gid. DnekTponHast 6ubnnorexa).

www. globalteka. ru (I'mo6anTeka. 'mo6anbHas 6MOIMOTEKA HAYUYHBIX PECYPCOB).
www. window. edu. ru (EnuHoe okHO TocTyna k 00pa30oBaTeIbHBIM PECYPCaM).

Www. st-books. ru (JIyumas yueGHas aureparypa).

www. school. edu. ru (Poccuiickuii 06pa3oBaTenbHbIN MOpTaI. JlOCTYITHOCTH, KAYECTBO,
3P PEKTUBHOCTb).

www. ru/book (DnekTpoHHast OMOIMOTEYHAsI CUCTEMA).

www. alleng. ru/edu/phys. htm (OOpa3oBarenbhbie pecypcsl MHTepHeTa — dusuka).
www. school-collection. edu. ru (Enunas xosiekims udpoBbIX 00pa30BaTEIbHBIX
peCypcoB).

https//fiz.1september. ru (yueOHo-MeTonMuecKas razera «Dusukay).

www. n-t. ru/nl/fz (HoGeneBckue naypeaTsl o GpU3MKe).

www. nuclphys. sinp. msu. ru (SInepuas ¢usuka B UaTepuere).

www. college. ru/fizika (ITogrotoska x EI'D).
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3. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUILINHBI

ITP6 01

TecTupoBanue (TEOPETHIECKOE)
OreHKa pe3y/IbTaTOB BHITIOJHEHUS MPAKTHYECKUX PadOT

OKcrnepTHOe HaOI0A€HUE BBIIOJIHEHUS IPAKTUYECKUX pab0T B MOHUMaHUH
00yJaromuxcs poiau U MecTa (PU3UKH U ACTPOHOMHHU B COBPEMEHHOW HAyYHOMH
KapTHHE MHpa, CUCTEMOOOpa3yrollel poju (GU3UKU B pa3BUTHH €CTECTBEHHBIX
HAyK, TEXHUKU ¥ COBPEMEHHBIX TEXHOJIOTHIA, BKJIaa POCCUICKUX U 3apyO0eKHBIX
YUYCHBIX-(DU3UKOB B pa3BUTHE HAYKH; (PU3HUECKON CYIIHOCTH HAOII0AaeMbIX
SBJICHUI MUKPOMHUPA, MAKPOMHUPA U METaMHpPa; POIU aCTPOHOMUH B
IIPAKTUYECKOH IeATEIbHOCTH YeJIOBEeKa U JalibHEHIIeM HayYHO-TEXHUUECKOM
pa3BUTHH; pOIH GU3KUKU B POPMHUPOBAHUU KPYTro30pa U (PyHKIIMOHATEHON
IPaMOTHOCTH YeJIOBEKa JUIs PEIICHHS TPAKTUYECKHX 3a/1a4;

TPy 01

Htorosoe TCCTHUPOBAHUC

OreHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUECKUX padoT

DKcrepTHOE HAOII0ACHUE BBITIOTHEHUS IIPAKTHIECKUX paboT B MOHUMaHUH
o0yyJaromuxcs poiu (PU3NKHU B SKOHOMUYECKON, TEXHOIOTHYECKOH, COLIMATbHON U
ATUYECKOH cepax AeaTeIbHOCTH YEJI0BEKa; pOJIM U MecTa (PU3UKHU B
COBPEMEHHOW Hay4HOH KapTHHE MUPA; POJIK ACTPOHOMHUU B MPAKTUUECKOM
JeSITeIbHOCTH YEJIOBEKA U JlalbHENIIeM HayYHO-TEXHUYECKOM Pa3BUTHUH;

I1P6 02

Htorosoe TCCTHUPOBAHUC

OneHka pe3yabTaToOB BBITIOJHEHHS MPAKTUYECKUX PaboT

DKCIepTHOE HAOIIOICHUE BBIITOJIHCHUS TPAKTHICCKUX PadOT B YMCHHUH
00y4aroIuXCsl pacro3HaBaTh GU3HYECKUE SIBICHUS (TIPOLECChI) H OOBSACHATH X HA
OCHOBE M3yUYCHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPSHHOE MPSIMOJIMHEHHOE
JIBYDKEHHE, CBOOOIHOE MaJICHUE TEJ, JIBHKCHUE 110 OKPYKHOCTH, HHEPIIUS,
B3aUMO/ICHCTBHUE Tell, KoJiebaTeIbHOE IBI)KEHHE, PE30HAHC, BOTHOBOE JIBH)KEHHE;
nuddy3us, OpOYHOBCKOE IBIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPBIX T,
U3MeHeHHe 00beMa Tell PU HAarpeBaHUU (OXJIAXK/ICHUH ), TEINIOBOE PAaBHOBECHE,
UCTIapeHKE, KOHCHCAIMS, TUIABJICHUE, KPUCTAILTH3AIINS, KUTIEHUE, BIIAYXHOCTh
BO3/1yXa, CBsI3b CPEIIHEH KMHETHYECKOW SHEPTUH TEIJIOBOTO JIBHYKEHUSI MOJICKYJI C
a0COJIFOTHOM TEMIIEPaTypOii, MOBBIIICHHUE TABICHHS Ta3a IPH ero HArPEeBaHUY B
3aKPBITOM COCYJIE, CBSI3b MEK/Iy MapaMeTpaMK COCTOSIHHUS ra3a B U30MpPOIIeccax;
AJIEKTPH3ALIUS TEJ, B3AUMOJICHCTBUE 3apsI0B, HArPEBAHKE MPOBOTHUKA C TOKOM,
B3aMMO/ICHICTBUE MArHUTOB, DJIEKTPOMArHUTHAS MHAYKIIUS, ICHCTBUE MATHUTHOTO
OJIsI HA IPOBOJIHUK C TOKOM M JIBHIKYILUICS 3apsiil, 3JICKTPOMATHUTHBIC KOJIeOaHUs 1
BOJTHBI, IPSIMOJIMHEWHOE PacIpOCTPAHEHUE CBETA, OTPAKCHHUE, TIPEIIOMIICHHE,
uHTeppepeHIrs, TMPPAKIUs U MOJISAPU3ALUSI CBETA, TUCTICPCHS CBETA;
¢doTtornekTpudeckuii 3((HeKT, CBETOBOE TaBlieHNE, BOSHUKHOBEHHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJOPOa, ECTECTBECHHAs! M UCKYCCTBEHHASI PaJHOAKTUBHOCTb;

Hrorosoe TectupoBanue

OneHka pe3ynbTaToB BBIMOIHEHHSI MPAKTUYECKUX paboT
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DKCIepTHOE HAOJIIOICHUE BBHIMTOJIHEHUS TPAKTHUCCKHUX PA0OT B 3HAHUH
00yJaronmxcst

(u3nYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, IEHCTBYIOIINX HAa YPOBHIX
MUKpPOMHpPA, MAKPOMHUPA U MEraMupa, IpeCTaBIEHUI 0 BCEOOIIEM XapaKTepe
(U3NUECKUX 3aKOHOB; MPEACTABICHUIN O CTPYKTYpe MOCTPOSHHs (PU3NIECKON TEOPHH,
YTO MO3BOJIUT OCO3HATH POJIb (DYHIAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B
COBpPEMEHHBIX MPEACTABICHUSIX O MIPUPOJIE, MOHATH T'PAHUIIBI TIPUMEHUMOCTH TEOPHIA,
BO3MOXXHOCTH WX MIPUMEHEHHUS [Tl ONIMCAHUS €CTECTBEHHOHAYYHBIX SBJICHUHN U
IIPOLIECCOB;

I1P6 03

Hrorosoe TECTUPOBAHHUC

OueHKa pe3ynbTaToOB BBHIIOIHEHHS PAKTHYECKUX PabOT

DKcrnepTHoe HaOII0IeHUE BBITIOIHEHUS TPAKTHYECKUX padoT B 3HAHHU
o0yJaronuxcs GU3NUCCKUMH MOHATHSIMH U BEJTHUMHAMH, XapaKTEPHU3YIOIIUMHU
(1)I/I3I/I'-ICCKI/IC IIpONHeCChl (CBH3&HHBIMI/I C MCXaHHMYCCKHNM JIBMKCHUCM,
BSaHMOHeﬁCTBﬂeM TCJI, MCXaHUYCCKNMHU KOJICOQHUSIMH B BOJIHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUCM BCIICCTBA, TCIVIOBBIMU IIPOLECCAMU; DJICKTPUICCKUM U
MAarauTHBIM HOJISIMUA, SJICKTPUICCKUM TOKOM, 3JICKTPOMArHUTHBIMHU KOJIEOAHUSIMU U
BOJIHAMHU; OIITUICCKUMMU SIBJICHUAMU, KBAHTOBBIMU SABJICHUAMHU, CTPDOCHUCM aTOMa U
ATOMHOTI'O sapa, pa,Z[I/IOB.KTI/IBHOCTLIO); BJIaJCHHEC OCHOBOIIOJIararommnumMmu
ACTPOHOMUYCCKUMMU IMOHATUAMU, ITO3BOJIAIOIIUMU XAPAKTCPU30BATh IIPOLICCCHI,
MMPOUCXOAAIIUC Ha 3BE3/1aX, B 3B€3/IHbIX CUCTCMAX, B MEKTaJlaKTHIECKOU cpenac;
JABHWKCHUC HeOECHBIX TCJI, 9BOJIFOLMIO 3BC31 U BC@HCHHOﬁ;

[1Py 03

Htorosoe TCCTHUPOBAHUC

O1eHKa pe3y/nbTaTOB BHIMOIHEHUS MPAKTHUECKUX padoT

DKcnepTHOE HAOJII0/IEHUE BBIITOJIHEHUS TPAKTUUYECKUX pabOT B YMEHUH
00yYaroImuXxcsl pa3InyaTh YCIOBUS IPUMEHUMOCTH MOAeNeil (PHU3HMIECKUX T U
IPOLIECCOB (SIBIEHUI): MHEpLMaIbHAs CHCTEMA OTCYETa, MaTepUallbHas TOUKA,
PaBHOYCKOPEHHOE JIBUXKEHHUE, CBOOOIHOE TaieHHE, a0COIIOTHO yIpyras
nedopmariysi, a0COIOTHO YIIPYroe U aOCONIOTHO HEYNPYTOe€ CTOIKHOBEHHUS, MOJIEIIEH
rasa, )KMJKOCTH U TBEPAOro (KpUCTALINYECKOTr0) Tea, UACAIBbHOIO ra3a, TOYEYHBbIi
3apsijl, OJHOPOAHOE AIEKTPUYECKOE 110JI€, OAHOPOJHOE MATHUTHOE TI0JIE,
rapMOHHUYECKUE KojeOaHus, MaTeMaTUIECKUN MasiTHUK, UJ€alTbHBIN Py KUHHBIN
MasiTHUK, TAPMOHHYECKHE BOJIHBI, HJICANIbHBIN KOJIe0aTeIbHbII KOHTYD, TOHKAs JINH34,
MoJiesiel aTOMa, ATOMHOTO jpa U KBAHTOBOM MOJIENU CBETA;

I1P6 04

Htoropoe TCCTUPOBAHUC

OrneHka pe3yabTaToOB BHITIOTHEHHS MPAKTUYECKUX paboT

DKCnepTHOE HAOIIOIEHUE BHITIOIHEHUS MPAKTHYECKUX padO0T BO BIAJCHUU
00y4aromuXxcs 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPUSIMU (3aKOH BCEMUPHOTO
Tsrotenus, 1, I u 1l 3akonpl HptoTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHUS UMITYJIbCa, TIPUHLIMI CYNEPIO3ULUN CUII, TPUHLIUI
PaBHOIPABHOCTH MHEPLUATLHBIX CUCTEM OTCUETA; MOJICKYJISIPHO-KUHETUYECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, TA30BbIC 3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXPaHEHUs HIIEKTPUUECKOTO 3apsiza, 3akoH Kysona, 3akoH Oma i yyacTka IenH,
3akoH OMa /17151 TOJTHOM 3JIEKTPUUECKOH 1enu, 3akoH J[xoyns - Jlenna, 3akoH
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3JIEKTPOMATrHUTHON UHIYKLIMH, 3aKOH COXPAHEHHs SHEPTUH, 3aKOH IPSIMOJIMHENHOTO
pacrpocTpaHEHHUsl CBETA, 3aKOH OTPaKEHUsI CBETA, 3aKOH IPEJIOMIICHHSI CBETA; 3aKOH
COXPAHEHUS YHEPIUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS
NEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHUsI MacCOBOI'0 YMCIIa, HocTyaaTsl bopa,
3aKOH paJIlOAKTUBHOIO PACIaia); yBEpEHHOE UCII0Ib30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEN MpU aHaIN3e (PU3NUECKUX SIBICHUN U MPOLIECCOB

[1Py 04

Hrorosoe Tectupoanue

OreHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOII0/IEHUE BBIITOJIHEHUS TPAKTUUECKUX padOT B yMEHUH
00yJaromuXxcst 00bSICHATE 0OCOOCHHOCTH TPOTEKAHUS (DU3UUECKHUX SIBIICHUIL:
MEXaHW4YeCKOe JIBI)KEHHE, TETJIOBOE ABM)KEHHE YACTHUI] BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE NBWKEeHHE, T y3ns, ucnapeHue, KUIeHue u
KOHJIeHCalusl, IJIaBJICHHE ¥ KPUCTAJUIN3AIMS, HAPaBIEHHOCTh TEIUIONEpeIayy,
HNIEKTPU3ALNH TeJl, SKBUIMIOTEHIIMAILHOCTH TTOBEPXHOCTH 3apsHKEHHOT0 ITPOBOIHUKA,
HIIEKTPOMAarHUTHON WHIYKIIMHU, CAMOMHAYKIIMHU, 3aBUCIMOCTH COIIPOTHBIICHHS
MOJTYIIPOBOTHUKOB "p-" ¥ "N-TUTIOB" OT TeMIepaTypsbl, pe30HaHCa, HHTEp(EepEHITHH
BOJTH, TU(PPAKLIUH, AUCTIEPCUH, TOJTHOTO BHYTPEHHETO OTpaXKeHUs1, POTOIPPEKT,
¢bu3nyeckue NPUHLUIIBI CIIEKTPAILHOIO aHaIKU3a U paboThl Ja3epa, "anbga-" u "Oera-
" pacnagsl siaep, raMMa-u3IydeHue Saep;

ITP6 05

Hrorosoe Tectupoanue

OneHka pe3yabTaToOB BbIIIOJHEHUS IPAKTUYECKUX paboT

DkcrnepTHoe HaOI0A€HUE BBIIOIHEHUS IPAKTUUYECKUX paboT B yMEHUH
00yYaroImUXCsl yYUTHIBATH MPAHULIBI IPUMEHEHHUS N3yYCHHBIX (QU3HICCKUX MOJICIICH:
MaTepHasbHasi TOUKa, MHEpLUAIbHAsl CUCTEMA OTCUETA, UCANIBHBIN ra3; MOJIENIN
CTPOEHMSI ra30B, JKUAKOCTEN U TBEPABIX TEJ, TOUEUHBII 2JIEKTPUUECKUN 3apsil,
AJepHas MOZIEJIb ATOMA, HyKJIOHHAs! MOJZI€Ib @aTOMHOTO si/ipa IIPU PELIEHUU
busnueckux 3anad,

TPy 05

+ NPUMEHSThH 3aKOHBI KIIACCUYECKOW MEXaHUKH, MOJIEKYIISIPHOH (PU3UKH 1
TEePMOJMHAMUKH, IEKTPOJUHAMHUKH, KBAHTOBOW (DM3UKU AT aHATIM3a U 00BSICHEHUS
SBJICHUH MUKPOMMpPA, MaKpOMHpa U Meramupa, pa3jindaTh yCJIOBHs (TPaHHUI,
00J1aCTH) TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TIOHUMATh BCEOOIINI XapaKkTep
(byHIaMEHTaIbHbIX 3aKOHOB (3aKOH COXPAHEHHsI MEXaHUUECKOH SHEPTUH, 3aKOH
COXPaHEHMs UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHS, IEPBbIH 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
SHEPIUH) U OrPAaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAJTU3UPOBATH
bu3HUYecKre MPOLECChl, UCTIOIb3Ysl OCHOBHbIE MOIOKEHUS, 3aKOHbI U
3aKOHOMEPHOCTH; OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHUS, (OpMyIIbI
KMHEMAaTHKH PaBHOYCKOPEHHOTO JABIKEHMS, IIpeoOpazoBanus [ amumnest 11 CKopocTH
U TepeMelieHus, Tpu 3akoHa Hpl0TOHA, MPUHIUMT OTHOCUTENBHOCTH [ anuies, 3aKoH
BCEMHUPHOI'O TSATOTEHHs], 3aKOHbI COXPAHEHUsI UMITYJIbCA U MEXAaHUYECKOM SHepruu,
CBSI3b Pa0OTBI CUJIbI C U3MEHEHUEM MEXaHUYECKON SHEPIUH, YCIIOBHSI PABHOBECHS
TBEPJOIrO TeJa; CBSA3b JaBICHUS UCATBHOIO ra3a co CpeiHel KHHETHUECKOI
SHEpTueil TeIIOBOTO IBHKEHUS M KOHIIEHTPAIHEH €ro MOJIEKYJI, CBSA3b TEMIIEPaTyphl
BEIIECTBA CO CPEIHEN KMHETUUECKON SHEPruel ero 4acTull, CBA3b JaBJICHHs
U/1€abHOIO ra3a ¢ KOHLEHTpaluel MOJIEKYJI U €ro TEMIIEpaTypol, ypaBHEHUE
MenneneeBa-KnanelipoHa, nepBblil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
SHEPrHHU B TEIUIOBBIX MIPOILIECCAX; 3aKOH COXPAHEHHs SJIEKTPUUYECKOTO 3aps/a, 3aKOH
KynoHa, NoTeHIIMaIbHOCTh 2JIEKTPOCTATHYECKOT0 MOJIsl, IPUHLUI CYNEPIO3ULIUH
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AJIEKTPUIECKHUX MOJIeH, 3akoHa KyioHa; 3akoasr OMa JjIsl ydacTKa ey U JJIs
3aMKHYTOM JIEKTPUYECKOM 11eTH, 3aKOH J>koyis-JIeHIa, 3aKkoH 3JIeKTpOMarHuTHON
WHIYKIUHU, IpaBuiio JIeHIia, mocTynaThl CelualbHON TEOPUH OTHOCUTEILHOCTH
DuHIITelHA, YpaBHeHHE DWHIITEHHA 11 (hoTodd(deKTa, IepBhIil 1 BTOPOit
nocTyJatel bopa, npuHIMI HeonpeaeneHHocTH [ elizeHOepra, 3aKOH COXpaHEHUS
3apsijia, MACCOBOIO YKCJIa U SHEPTUU B SJIEPHBIX PEAKIUSIX, 3aKOH PaJINOAKTUBHOTO
pacmaja;

I1P6 06

Hrorosoe TECTUPOBAHHUC

OreHKa pe3yabTaTOB BHITIOJHEHUS MPAKTHYECKUX padoT

DKCIepTHOE HAOIIOICHUE BBIITOJIHCHUS TPAKTUYECKUX Pa0OT BO BIIAJICHUU
00yJaronIuXCsl OCHOBHBIMU METOJIaMH HAYYHOT'O MMO3HAHHMS, HCIIOJIb3YEMbIMH B
(u3HKe: MPOBOIUTH MPSIMbIC U KOCBEHHBIE H3MEPEHUST (PU3NICCKUX BEITUYNH,
BBIOMpAsi ONTUMAITBHBIN CITOCOO M3MEPEHUS M HCITOJIb3YSl U3BECTHBIC METO bl OTICHKH
MOTPEITHOCTEH U3MEPEHUH, MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (DU3UIECKIX
BEJIMYMH C MCIIOJIb30BAHUEM TPSIMBIX U3MEPEHH, O0BSCHATH MOTYYECHHBIC
pe3yIbTaThl, UCTIONB3Ys (PU3UUECKHE TCOPUH, 3aKOHBI M TTOHSTHS, U JIeJIaTh BEIBOJIBI;
cobmro1aTh rpaBuia 6€30MacHOro Tpyaa NPy MPOBEACHUH HCCIICIOBAHUN B paMKax
y4eOHOr0 IKCIEPUMEHTA B Y4eOHO-UCCIIeIOBATEIBCKOM e TEIIbHOCTH C
WCIOJIb30BaHUEM U (PPOBBIX H3MEPUTEIHHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opymoBaHus; CHOPMUPOBAHHOCTH NPEICTABICHUH O METOIaX MOJYUCHHS HAYIHBIX
ACTPOHOMUYECKHUX 3HAHMIA,

[1Py 06

Htorosoe TCCTHUPOBAHUC

OneHka pe3ynbTaToB BBITIOJHEHHS MPAKTUYECKUX PabOT

DKcrnepTHOE HaOMI0ACHUE BBITOIHEHHS IPAKTHUECKUX paOb0T B yMEHUH 00yYaroIuXcst
MPUMEHATH OCHOBOINOJIAraloLIie aCTPOHOMHUYECKUE TIOHATHUS, TEOPUU U 3aKOHBI 115
aHayM3a U 00bsICHEHHS (PU3UUECKUX MPOIIECCOB MPOUCXOIAIINX Ha 3BE3/1aX, B
3BE3HBIX CHUCTEMAX, B MEKTATAKTHUECKOM cpejie; IBMKEeHUSI HEOECHBIX Tell,
JBOJIIOINH 3Be3]1 U BeeleHHoi;

I1P6 07

Htoropoe TCCTUPOBAHHUC

OrneHka pe3yabTaToB BHITIOTHEHHS MPAKTUYECKUX paboT

DKcnepTHOE HAOJI0/IEHUE BBIITOJIHEHUSI TPAKTUUECKUX padOT B yMEHUU
00yUaIOIUXCSl pelaTh pacyeTHbIC 3a]a4K C SIBHO 331aHHOI (DU3NUSCKON MOJIEIIbIO,
MCHOJIB3YS (PU3NUECKUE 3aKOHbBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBHS 3a/1a41
BBIOMPATH PU3HUYECKYIO MOJIEITb, BELICIATh (PU3NYECKUE BETUUUHBI B (HOPMYIIHI,
HEO0XOIMMBIE JIUIsl €€ PeIIeHHsI, IPOBOAUTH PACUYEThI U OLICHUBATh PEaIbHOCTh
MOJIy4EHHOTO 3HAYeHUs (PU3MUECKON BEJIMUHMHBI; PEeLIaTh KAUeCTBEHHbIC 3aJauH,
BBICTpanBas JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUI ¢ OMOPOi Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

I1Py 07

Htororoe TCCTUPOBAHUC

OreHka pe3ynbTaTOB BHITIOJHEHHS MPAKTUYECKUX PabOT

JKcrnepTHOE HAaOII0IeHUE BHITOIHEHHS IPAKTHUECKUX paboT B YMEHHU 00YYarOIIXCS
WCCIIEIOBAaTh U aHAIM3UPOBATh pa3HOOOpa3Hble (PU3NUecKue IBICHUS U CBOUCTBA
00BEKTOB, MPOBOJANTH CAMOCTOSITEIIbHBIE NCCIICIOBAHHS B PEATbHBIX U JJAOOPATOPHBIX
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YCJIOBHUAX, YHUTATh U aHAJIU3UPOBATH XaAPAKTCPUCTHUKU HpH60p0B u YCTPOﬁCTB,
00BACHATH IIPUHIUIIBI UX pa6OTBI;

ITP6 08

Hrorosoe Tectupoanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOIIOJCHNE BBITTOJHEHUS IPAKTUYECKUX PabOT B yMECHUN
00yYaIOIUXCSl MPUMEHSTh MMOJYICHHbIC 3HAHUS ISt OOBSICHEHUS! YCIOBHIA
MpoTeKaHus: (U3NYECKUX SBICHUH B IPUPOJIE U ISl IPUHATHUS MPAKTUIECKUX
pCLICHUI B TIOBCETHEBHOMN KU3HHU [UIsl 0OecrieueH st 6€30MacHOCTH IIPH OOPAICHHH C
OBITOBBIMH IIPUOOPAMH M TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3J0POBbs 1
COOJTIOZICHHST HOPM DKOJIOTMYECKOT0 MOBEICHHUSI B OKPYXKAIOILEH cpe/ie; TOHUMaHHe
HEOOXOAUMOCTH MPUMEHEHUS JOCTHKCHUN (DU3UKH M TEXHOJIOTHIA IS
PALMOHATIEHOTO MTPUPOIOONIB30BAHHS;

I1Py 08

Hrorosoe TectupoBanue

OreHka pe3yabTaTOB BBITIOJHEHUS MPAKTHYECKUX padoT

DKcrepTHOE HAOMIOICHNE BHITTOTHEHUS MMPAKTHIECKAX PaOOT B YMEHHH 00yJatOIIUXCS
CaMOCTOSITENILHO ()OPMYJINPOBATH LIEJIb UCCIIENOBAHUS (IPOEKTA), BBIBUTAThH
THITOTE3bl Ha OCHOBE 3HAHHS OCHOBOIIOJATAIOMINX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPSITh UX SKCIEPUMEHTAIbHBIMU CPEICTBAMMU; IJIAHUPOBATH U
MPOBOANTD (PU3MUECKUE IKCTICPUMEHTHI, ONMCHIBATh U aHAJIM3UPOBATH MOIYUYEHHYIO
MIPY BBITTOJTHEHUH SKCIIEPUMEHTA HHPOPMALIUIO, OTPEIEISTH JOCTOBEPHOCTh
MOJIyYEHHOTO Pe3yJIbTaTa;

I1P6 09

Htorosoe TCCTHUPOBAHUC

OreHka pe3y/nbTaTOB BHIMOJIHEHUS MPAKTUUECKUX padoT

JKcrepTHOE HAOII0ACHUE BBITIOTHEHUS PAKTHIECKUX paboT B yMEHUH
00yYaroIuXcsl yMEHHUH UCIIOIB30BaTh IIU(POBBIE TEXHOJIOTHH IS TOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUH U IIPEACTaBICHUS YUeOHON 1 HAy4HO-
NOMYJISIPHOM MHPOPMALIMK; pa3BUTHE YMEHHH KPUTUYECKOTO aHAIM3a M0JIydaeMoil
uHpOpMaIH;

I1Py 09

Hrorosoe TectupoBanue

OrreHka pe3yabTaTOB BBITIOJIHEHUS MPAKTHYECKUX padoT

DKCnepTHOE HAOIIOICHUE BBIMOIHEHUS TPAKTUYECKUX pab0T B YMEHUH 00YYarOIINXCS
peliath pacyeTHbIC 33a4H C SBHO 33/IaHHOM U HESIBHO 33JaHHON (pU3NYeCcKon
MO/ICTIbIO: HA OCHOBAaHHMH aHAJIN3a YCIOBUS BHIOUpATh (U3HUESCKHE MOJICIH,
OTBEYAIOIIUE TPEOOBAHUSIM 33]1auH, IPUMEHSITH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
Y MOCTYJIAThl (PU3UUECKUX TCOPHUI TIPU MCIIOJIH30BAHUU MaTEMATUYECKUX METOJIOB
pelieHus 33124, IPOBOIUTH PACUETH HA OCHOBAHUHM UMEIOLIUXCS TaHHBIX,
aHaJTM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOBI PEIICHUS C YIETOM
MOJYYCHHBIX PE3yJIbTATOB; PeIllaTh KAYSCTBEHHBIE 3a/1a4d, TPEOYIOIIHE TPUMEHEHHUS
3HaHWI U3 Pa3HBIX Pa3/IeNIOB IKOJBHOTO Kypca (U3UKH, a TAK)KE UHTErPallui 3HAHUN
U3 IPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPAUBATh JJOTHYECKYIO
LEMOYKY pacCyXJI€HHI C ONOPOH Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(busnyecKue SBICHUS,

I1P6 10

Hrorosoe TectupoBanue
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OueHka pe3ynbTaToOB BBHIIOIHEHHUS PAKTHYECKUX PabOT
DKcrnepTHoe HaOII0AeHUE BBITIOTHEHUS PAKTHYECKUX paboT B yMEHUH
o0yJaromuxcst

paboTtarhb B rpyIiiie ¢ BBIIOJIHEHUEM PA3IMYHBIX COMAIIbHBIX POJICH, TUIAHUPOBATH
paboTy TpymIbl, parMoOHAIBLHO PACTIPEACIIATh EATeIbHOCTh B HECTAHIAPTHBIX
CUTYyalusIX, aJlcKBaTHO OICHUBAThH BKJIAJT KAK/OTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE
paccMaTpuBaeMOU PoOJIEMBI;

[Py 10

Hrorosoe TectupoBanue

OreHKa pe3ynbTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT
DKkcnepTHOE HAOIIOJCHNE BHITTOJHEHUS IPAKTUYECKUX PabOT B yMEHUU
00yJaroIuXxcst

aHAJTM3UPOBATH U OLICHUBATH MOCIEICTBUS OBITOBOI U POU3BOJCTBEHHON
JeSITeTbHOCTH YeJI0OBEKA, CBA3aHHOU C (PU3MYECKIMHU MPOLIECCaMU, C TO3ULINI
9KOJIOTMYECKOM 0€30MacHOCTH; MPEACTABICHH O pAIlMOHATHLHOM
MIPUPOIOTIOIH30BAHIH, A TAKKE PA3yMHOM HCIIOIb30BAHUU JOCTHKCHUN HAYKH U
TEXHOJIOTHH IS TaJbHEHIIIEr0 pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

TPy 11

Hrorosoe TectupoBanue

OreHka pe3yabTaTOB BBITIOJHEHUS MPAKTHYECKUX padoT

DKcnepTHOE HAOIIO/IEHUE BBIIIOJIHEHUS MTPAKTUYECKUX padOT BO BIIaJICHUU
00yUaIOIUXCSI Pa3IUnYHBIME CIIOCOOaMH PaObOTHI ¢ HHPOPMAIHEH (U3NIECKOrO
COJIEpKaHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHIA

[TPy 12

Hrorosoe Tectupoanue

OreHka pe3yabTaTOB BBITIOJHEHUS MPAKTHYECKUX padoT

DKcrepTHOE HAOII0IEHUE BBIMTOJIHEHUS MTPAKTUYECKUX padOT BO BIIAJICHUU
00yJaroNIUXCsl OpraHU3aIlMOHHBIMU U ITO3HABATEIBHBIMUA YMEHHUSIMU
CaMOCTOSITENTLHOTO MPHOOPETEHUSI HOBBIX 3HAHUHN B TIPOIIECCE BHITIOTHEHUS
MIPOEKTHBIX U YU€OHO-HUCCIIEI0BATENILCKUX PA0OT, yMEHUSIMH paboTaTh B IPYIIIE C
BBITOJIHEHHEM PA3JIMUHBIX COLMANBHBIX POJICH, TNIAHUPOBATH PaOOTY TPYIIIIHI,
paIMoOHAIBHO PAaCIPEENATh ACSITETFHOCTh B HECTAHIAPTHBIX CUTYAIUIX, aJIeKBATHO
OIICHMBATh BKJIAJ KaKOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPHUBAEMOM
poOJIEMBI;

[Py 13

Htorosoe TCCTUPOBAHHUC

OrneHka pe3yabTaToOB BHITIOTHEHHS MPAKTUYECKUX paboT

DKCHepTHOE HAOIIOIEHUE BHITIONHEHUS MPAKTHUYECKUX padO0T B Pa3BUTUHU
MOTHBAIIMH 00YYAIOIIUXCS K OyayIieil mpodeccrHoHaIbHOM e TeTbHOCTH M0
CHEHMATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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1. Pe3yabTartbl 00ydenus, perjameHTupoBanibie ®I'OC COO u ¢ yueTrom
NPHUMEPHOiIi 0CHOBHOI 00pa30BaTe/IbHOI NPOrPaMMOii cpeHero o001ero
oopaszosanus (IIOOII COO)

Copepxanmne o001Ie00pa3oBaTenbHON AUCHUIUTMHBL «Du3uka» (06a30BBI  YPOBEHB)
HaIpaBjeHO Ha JOCTM)KCHHE JUYHOCTHBIX (manee — JIP), meranpenmernsix (mamee — MP) u
npeametHeix (nanee — I1P) pesymbraTtoB o0ydenus, pernmameHtupoBanHsix @I'OC COO u ¢
Y4ETOM MPHUMEPHOH OCHOBHOI 00pa3oBaTELHON MPOTPaMMOIl CpeiHero o0mero oopa3zoBaHus
(ITOOIT COO).

JINYHOCTHBIE Pe3yJIbTAThl OTPAKAIOT:

JIP 01 oco3nanue 00y9JarommMMHCs POCCUHCKON IPpaXKTaHCKOW UICHTUIHOCTH,

JIP 02 roToBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEICIICHHIO;

JIP 03 nanmune MOTHBAIMH K OOYYCHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JIP 04 uenenampaBieHHOE pa3BUTHE BHYTPEHHEH MO3MLUM JMYHOCTH HA OCHOBE TYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapojoB Poccuiickoil ®epepauny, HCTOPUUYECKUX U HAIIMOHAJIBHO-
KyJbTYPHBIX Tpajuluid, (GOpPMUPOBAHHE CHCTEMbl 3HAYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYIILMOHHOIO MHUPOBO33PEHUs], MPABOCO3HAHUS, YKOJOTHUECKOW KYJIbTYphl, CIIOCOOHOCTH
CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE TUIAHBL;

MeTanpeamMeTHble pe3yabTaThl OTPAXKAIOT:

MP 01 ocBoeHHBIE 00yYArONMMUCS MEXKIIPEAMETHBIC TIOHITUS U YHUBEPCAJIbHBIE y4eOHbIE
necTBus (peryssiTUBHbIE, I03HABATEIbHbIC, KOMMYHUKATHBHBIE);

MP 02 crnocoGHOCTh WX HCIIONB30BAHUS B IIO3HABATEIBHOW M COIMAIBHON IPaKTHKE,
TOTOBHOCTh K CaMOCTOSATEJIIBHOMY IUIAHMPOBAHUIO U OCYILIECTBICHHIO Y4E€OHOH JeATeNIbHOCTH,
OpraHu3alMy y4eOHOIo COTPYIHHYECTBA C IMEJAroruuyecKUMHM paOOTHUKAaMHM M CBEPCTHUKAMH, K
YUYacCTHIO B IOCTPOCHUHU MHIMBUYaTbHOM 00pa30BaTeIbHON TPACKTOPUH;

MP 03 oBnasenue HaBbIKAaMH Yy4eOHO-MCCIIEIOBATEIbCKON, MPOEKTHOM M COLMAIBHOU
NeSITeTTbHOCTH;

IIpenmeTrHble pe3yabTaThl Ha 0230BOM YPOBHE OTPAKAIOT:

ITP6 01 chopMUPOBAHHOCTH MPEACTABICHHH O POJIU U MecTe (U3MKH M acCTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTUHE MHpa, O cHucTeMooOpasyromeld ponu (U3MKH B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJ€ POCCHUCKHUX M 3apyOexKHBIX
yUeHBIX-()U3UKOB B Pa3BUTHE HAYKH; MOHMMaHHE (PU3NYECKOI CYIIHOCTH HAOJIIOJaeMbIX SIBICHHUN
MHKPOMHpA, MAKPOMHUPA ¥ MEraMupa; HOHUMAaHUE POJIM ACTPOHOMHHM B PAKTUYECKOM JeSITeIbHOCTH
YesoBeKa U AaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, PO GU3UKHU B OPMHUPOBAHUH KPYTro3opa
U (QYHKIIMOHAJILHON TPAMOTHOCTH Y€JIOBEKa JIJIsl peIICHUs MPAKTUYECKUX 3a/1a4;

ITPy 01 chopmupoBaHHOCTH TOHUMaHHUS POTH PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOIA,
COLIMAJILHOW M 3THYECKOM cepax AesTeNbHOCTH YesIOBeKa; POJU M MeCTa (PU3MKHU B COBPEMEHHOM
HAY4YHOM KapTHHE MHPA; POJIU ACTPOHOMHUH B IIPAKTUYECKOH IEATEILHOCTH YelIOBEKa U JalIbHEHUIIIEM
HAY4YHO-T€XHUYECKOM Pa3BUTHH;

P6 02 chopmupoBanHOCTH yMEHHI pacro3HaBaTh (GU3UYECKUE SIBICHHS (IIPOLIECCHI) H
OOBSICHATh MX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOIUHEWHOE
JBWKEHHE, CBOOOJHOE TMaJeHHue TeJl, JBIKEHHE MO OKPYKHOCTH, WHEPIUs, B3aUMOJICHCTBHE TEI,
KoJIeOaTeIbHOE JIBU)KEHUE, PE30HAHC, BOJIHOBOE JBIDKEHHE; nnu(p(y3us, OpOyHOBCKOE IBHKEHHE,
CTPOCHHUE XUJIKOCTEH M TBEPABIX TEJ, W3MEHEHHe o0beMa Tel IMpH HarpeBaHUM (OXJIAKICHHN),
TEIIOBOE PaBHOBECHE, NCIIAPEHHE, KOH/ICHCAINs, UTaBIICHUE, KPUCTATU3AIHS, KUTIEHUE, BIAXKHOCTD
BO3/1yXa, CBS3b CPEAHEH KHMHETHYECKOW SHEPruM TEIJIOBOTO IBIKEHHS MOJEKYNI C aOCONIOTHOU
TEMIIepaTypoi, MOBBILICHNE JaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBHITOM COCYZE, CBSI3b MEXKIY
napaMeTpaMHM COCTOSHUSI ra3a B H30MPOLIECCAX; 3JEKTpU3alMs Tell, B3aUMOJEHCTBHUE 3aps/IOB,
HarpeBaHue IMPOBOJAHUKA C TOKOM, B3aUMOJAEHUCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs WHIYKIMS,
JeMCTBUE MAarHUTHOIO MOJsSI HAa MPOBOAHUK C TOKOM M ABMKYIIMHCS 3apsifl, SI€KTPOMarHUTHBIC
KOJICOaHUSI W BOJHBI, IPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTpPakE€HHE, MPEIOMIICHUE,
uHTeppepeHnrs, N(PPaKUUs U NONIpU3aLMs CBETa, JUCIIEPCUs CBETA; (POTOAIEKTPpUIECKU YPPEKT,
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CBETOBOE [aBJICHHE, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa aTroMa BOJOpOJa, €CTeCTBEHHas W
UCKYCCTBEHHAs PaHMOaKTHBHOCTD;

[TPy 02 cdopmupoBaHHOCTH CHCTEMBI 3HAHHN O (DU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, ACUCTBYIOUIMX HA YPOBHAX MHUKPOMHpPA, MAaKpOMHUpa M MeramMHpa, NpeACTaBICHUH O
BceoOIeM xapaktepe (pr3MIecKnx 3aKOHOB; MPEICTABICHUN O CTPYKTYpE MOCTPOCHUS (HU3HUECKOM
TEOPHH, YTO MO3BOJHUT OCO3HATH POJIb (YHAAMEHTAIHHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
NpPEeCTaBICHUSIX O IPUPO/IE, TOHATH TPAHULIBI IPUMEHUMOCTH TEOPHii, BOSMOKHOCTH MX IPUMEHEHUS
JUIsL OTIMCAHUSI €CTECTBCHHOHAYYHBIX SIBJICHUN M MTPOIIECCOB;

I[TP6 03 BiameHWe OCHOBOMONATAKOIIUME (U3UYECKUMHU TOHATHUSAMH W BEJIMYHUHAMH,
XapakTepu3ylomUMH  (U3HYecKrue Mpouecchl (CBA3aHHBIMH C MEXAaHHYECKHUM JIBWKCHHEM,
B3aUMOJICHICTBHEM Tell, MEXaHHYECKUMH KONeOaHMsIMM M BOJHAMHU; AaTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMH MPOIECCAMM; DIEKTPUYECKMM M MAarHUTHBIM  IOJISIMH,
JNEKTPUUYECKUM TOKOM, JIEKTPOMArHUTHBIMH KOJICOAHUSIMH U BOJHAMU; ONTHYECKHMH SIBICHUSIMU;
KBAaHTOBBIMH SIBIICHHSIMH, CTPOCHHEM aToMa M aTOMHOTO SJipa, PaJMOAKTUBHOCTHIO); BJIAJICHHE
OCHOBOIIOJIATAIOIIMUMH  ACTPOHOMHUYECKUMH  IMOHATUSIMH,  TO3BOJISIIOIIUMH  XapaKTepU30BaTh
IPOLIECCHI, IPOUCXOIAIINE HA 3BE3/1aX, B 3BE3HBIX CUCTEMAaX, B MEXKTAIAaKTHYECKOH cpe/ie; IBIKEeHNE
HeOEeCHBIX TeJ, IBOJIIOLIUIO 3Be3/1 U BeeneHHoi;

I[IPy 03 cdopMupoBaHHOCTE YMEHHs pa3iIU4yaTh YCIOBHS TPUMEHHMOCTH MOJIENei
($u3NUECKUX TeN U MPOLECCOB (SBJICHUIN): MHEpIHMaIbHAs CHCTEMa OTCYeTa, MaTepHUalbHas TOUKa,
PaBHOYCKOpPEHHOE JBIKEHHE, CBOOOJIHOE MajieHue, a0COII0THO yrpyras Jaedopmanus, abCoOTHO
ynpyroe u aOCONIOTHO HEyNpyroe CTOJKHOBEHHUs, MoOfeNeil Tras3a, JKHUIKOCTM M TBEPAOTo
(KpUCTAJUIMYECKOT0) Teja, UIEaJbHOrO Ia3a, TOUYEUHBIH 3apsi, OHOPOJHOE 3JIEKTPHUUECKOEe IOJIe,
OJJHOPOJTHOE MAarHUTHOE TI0JIe, FTApMOHHYECKHE KOoJeOaHMs, MaTeMaTHYECKUH MasTHUK, HJeaTbHBIN
NPY>KUHHBIH MasiTHUK, TAPMOHHYECKUE BOJIHBI, HJCATIbHBIN KOJIeOaTeIbHBIN KOHTYD, TOHKAs JIHMH3a;
MoJiesiell aToMa, aTOMHOTO siJpa U KBAHTOBOI MOJIENN CBETA;

I[IP6 04 BnajeHHe 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPHSAMH (3aKOH BCEMHPHOTO
tarorenusi, [, II u III 3axkonsl HbloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW 3HEPruu, 3aKOH
COXpaHCHHsI UMIYJIbCA, TMPUHIMIT CYNEPIIO3UIMHA CUJI, TPUHIUII PAaBHONPABHOCTH WHEPIHAIbHBIX
CHCTEM OTCYETa; MOJIEKYSIPHO-KHHETHYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, Ta30BbIE 3aKOHBI,
HEPBBIH 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsiia, 3akoH Kyiona, 3akoH
Owma juis1 ydacTka 1emnu, 3akoH OMa JUIs IOJTHO# AJIeKTpudecKoi nen, 3akoH J[xoyns - JleHna, 3akoH
DIIEKTPOMArHUTHOW  MHIAYKIWW, 3aKOH  COXPAaHEHHWs DHEPruHM, 3aKOH  NPSIMOIUHEWHOTrO
pacrpoCTpaHEeHUs] CBETa, 3aKOH OTPaKEHHs CBETA, 3aKOH NPEIOMIICHHS CBETa; 3aKOH COXpPAaHECHUS
OHEPTUH, 3aKOH COXPAaHEHMs WMITYJIbCa, 3aKOH COXPAHEHHUS DJJIEKTPHUUYECKOrO 3apsia, 3aKOH
COXpaHEeHMsI MAacCOBOTO YHMCIIa, TOCTYJNaThl bopa, 3aKOH paguoaKTUBHOTO pacraza); yBEPEHHOE
UCIIOJIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH TIPH aHaji3e (PU3NUECKHUX SBJICHHUH U MIPOILIECCOB;

[IPy 04 cdopmupoBaHHOCTH YMEHHS OOBSCHITH OCOOCHHOCTH MPOTEKAHHS (PU3MUYECKHX
SIBJICHUI: MEXaHUYECKOE JBMKEHHE, TeIUIOBOE JABIKCHHE YaCTHIl BEIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE JBIDKEHHE, IU(Qy3us, HCIApeHHe, KUICHWE W KOHJCHCAIMs, IUIABICHUE U
KpHUCTAJUTM3alMs, HANpaBICHHOCTh TEIUIONEPEIaun, OSJICKTPU3ALMUA Tell, SKBHIIOTCHIHAIHLHOCTH
MOBEPXHOCTH  3apsSHKEHHOTO  TPOBOAHMKA, ODJICKTPOMArHUTHOM  HMHIYKLIWH, CAMOWHAYKIIHH,
3aBHCHUMOCTH COIIPOTUBJICHHS IOJIYIPOBOJHUKOB "p-" M "n-TMnoB" OT TemmepaTypbl, PE3OHAHCA,
UHTEepPEpPEeHINN BOJIH, AU(PAKINU, TUCIEPCHH, TOJIHOTO BHYTPEHHErO OTpaxxeHus, Gpotorddexr,
bu3nYecKue MPUHIIMITBI CIEKTPATILHOTO aHAIIM3a M paboThI asepa, "anbda-" u "Geta-" pacnamns saep,
raMMa-us3JyueHue saep;

[TP6 05 ymenue yunThiBaTh FPaHULBI IPUMEHEHHS U3yYCHHBIX (PH3MUYECKUX MOJIEIICH:
MaTepHuaabHas TOYKa, MHepIHaIbHast CUCTEMa OTCUETa, HJeaIbHBIN ra3; MOJCIH CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPJIBIX TEJI, TOUCUHBIN dICKTPUICCKUH 3aps/l, AAepHast MOJIENIb aTOMa, HYKJIOHHAS
MOZIEJIb AaTOMHOTO S/Ipa TP PEelIeHUH GU3MYECKHX 337134,

[IPy 05 cdopMupoBaHHOCTH yMEHHWI MNPUMEHSITh 3aKOHBI KIACCHYECKOH MEXaHUKH,
MOJICKYJISIpPHOW (DU3UKU U TEPMOJUHAMUKH, DICKTPOJUHAMUKN, KBAHTOBOM (DM3MKM I aHANIM3a U
00BSICHEHUS SIBICHUH MUKPOMHUPA, MAKPOMHPA U METaMHUPA, Pa3IHyaTh yCIOBHUS (TPaHHIIbI, 00IACTH)
NPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS] MEXaHMYECKOH JHEepruH, 3aKOH COXPaHCHUS HMMITYJIbCa, 3aKOH BCEMHPHOTO
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TATOTEHUS, TEPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS SJEKTPHUYECKOTO 3apsia, 3aKOH
COXPAaHEHMs HHEpPIUU) U OrPAHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIU3UPOBATh
¢u3nuecKkue MpOLECChl, HUCIONb3Yysl OCHOBHBIE IIOJOXEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;
OTHOCUTEJIbHOCTh MEXaHUYECKOT0 JBMKEHHs, (POPMYJIb KHHEMATUKU PABHOYCKOPEHHOT'O JIBU)KEHUS,
npeoOpas3oBanust ['amwiies 171 CKOPOCTM W INepeMelleHus, TpH 3akoHa HbIOTOHA, NpUHIMII
OTHOCUTENILHOCTH ['anuies, 3aKOH BCEMHUPHOTO TATOTEHMs, 3aKOHbl COXPAHEHUS HUMILyJIbCa HU
MEXaHUUECKOW SHEpPIUH, CBsI3b PAaOOTHl CHIBI ¢ U3MEHEHHEM MEXaHWYECKOH SHEPruH, YCIOBHUS
paBHOBECHsI TBEPJOTO TeJa; CBA3b JABJICHUS WICATHHOTO ra3a Co CpeJHel KMHETHUECKOH YHepruei
TEIUIOBOTO JBIDKEHHS M KOHILIEHTpAIMEH €ro MOJIEKYJ, CBSI3b TEMIIepaTyphbl BEIIECTBA CO CpeaHEl
KUHETHYECKON SHEPTHel ero YacTull, CBS3b JaBJICHHS WACAIHHOTO ra3a ¢ KOHIIEHTPAIel MOJIEKY 1
ero TemrepaTrypoii, ypaBHenue MenjeneeBa-Knanelipona, nepBblii 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpPaHEHMsl HPHEPTUU B TEIUIOBBIX IIPOLECCaX; 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsija, 3aKOH
KynoHa, moTeHIManbHOCTh 3JEKTPOCTATUYECKOrO MO, MPUHLUI CYNEPHO3ULMU 3IEKTPUUYECKUX
nosieit, 3akoHa Kyiona; 3akonbl OMa 1151 yyacTKa LelH U sl 3aMKHYTOM JIEKTPUYECKON 1IeIH, 3aKOH
Jxoyns-JleHua, 3aKOH 3JIEKTPOMarHUTHOM MHAYKLUMH, npaBuiio JIeHla, mocTyjaaTel creluuaibHOU
TEOPUHU OTHOCUTENBHOCTH DUHINITENHHA, ypaBHeHue DitHIuTeitHa U1 hoTorddexTa, nepBblil U BTOPOH
noctyiatel bopa, npuHIMn HeonpeaeneHHocTH 1 eiizenOepra, 3aKOH COXpaHEHHS 3apsAaa, MaCCOBOTO
YHCIIa U DHEPTUH B SACPHBIX PEAKLUAX, 3aKOH PAJUOAKTUBHOTO pacraa;

ITP6 06 BiaseHre OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, UCIIOIB3yEMBIMH B (H3HKE:
HPOBOJUTH NPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMUMH, BEIOMpPask ONTUMAIIBHBIN c110c00
U3MEPEHUs] U UCHOJb3Yys H3BECTHBIE METOIbl OLIEHKHU IOTPELIHOCTeH H3MEpeHUi, HpPOBOIUTH
UCCIICIOBAaHUE 3aBUCHUMOCTEH (PM3MUECKUX BEJIWYMH C MHCIHOJIb30BAHUEM IMPSIMBIX H3MEPEHUH,
OOBSICHATH MOJYYCHHBIC PE3YIbTAThI, HCIOIB3Ysl (PU3UUECKUE TEOPUH, 3aKOHBI U MOHATHS, U JeJaTh
BBIBOJIBI; COOJIOATh MpaBHia OE€30MacHOro TpyJa IMpH NPOBEIEHHHM HCCIEIOBAHUN B paMKax
y4eOHOT0 KCTIEPUMEHTA U y4eOHO-HUCCIIeA0BATEILCKON IEATEILHOCTH C UCTIONB30BaHUEM HU(PPOBBIX
U3MEPUTENILHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHus; CPOPMUPOBAHHOCTH MPEICTABICHUN O
METO/aX MOJyYSHUsI HAYIHBIX aCTPOHOMHUYECKUX 3HAHHIA;

[IPy 06 chopmMupoBaHHOCTH yMEHHH MPHUMEHSITH OCHOBOIIOJATAIONIME ACTPOHOMUYECKHE
MOHSTHSI, TEOPUH U 3aKOHBI IJIsl aHAIN3a M O0BSICHEHHS (PU3UYECKHUX MPOIECCOB MPOUCXOIAINX Ha
3Be3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEXTAJIAKTUUECKOW CpeJie; IBM)KEHUS] HEOECHBIX TeJl, YBOJIOIIH
3Be3]1 1 Beesennoi;

ITP6 07 chopMHpPOBAaHHOCTH YMEHHS peIlaTh pacyeTHBIC 3aJadd C SIBHO 3aJaHHOU
bu3nuecKoil MOJIeNbI0, UCTIONB3Ys (pU3NUYecKre 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIN3a YCIIOBHUS
3ajjaud  BBIOMpATh (PU3MUECKYIO MOJE€Nb, BbIIENATh (U3MYECKHE BEIMYMHBI M (DOPMYIIBI,
HEOOXOJUMBIE ISl €€ pEIICHUs, MPOBOJUTH pAacyeThl M OLEHUBATH PEATbHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3MUYECKOW BENUYMHBI; peIlaTh KayeCTBEHHBIC 3aJaud, BBICTPAaWBash JIOTHYECKU
HETPOTUBOPEUMBYIO IIETIOUKY PACCYKACHUH C OMOPOH Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nuecKue SBICHHUS;

I[Py 07 cdopmupoBaHHOCTE YMEHHI HCCIEIOBaTh W AaHAIN3UPOBATH Pa3HOOOpa3HbIC
(du3nuecKue IBICHUS U CBONCTBA 0OBEKTOB, TPOBOIUTH CAMOCTOSITEIbHBIE HCCIIEJOBAHUS B PeaIbHbIX
U 71a00paTOPHBIX YCIOBHSX, YATATh W AHAIM3UPOBATH XapPAKTEPHCTUKU MPUOOPOB M YCTPOUCTB,
OOBSICHATH IPUHLIUTIBI UX PAOOTHI;

ITP6 08chopMUpPOBAHHOCTH YMEHHSI MPUMEHSTH IOJYYCHHBIC 3HAHUS [UIS1 OOBSICHEHHS
yCIIOBUH MpOTeKaHUs (GU3NYECKUX SIBICHUH B NPUPOJAE U Ul NPUHATHUSA NPAKTUUYECKUX PELICHUH B
MOBCEHEBHOM JKM3HU I oOecnieueHust 0€30IacHOCTH MIPU 00pallieH!H ¢ OBITOBBIMU IIPUOOpaMHu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsS 370POBbS U COONIIOJCHHS HOPM HSKOJOTHYECKOTO
HOBEJICHUS B OKPYXKAIOLIEH cpe/ie; TOHUMaHHe HEOOXOIMMOCTH IPUMEHEHUsS JOCTHKEHUN (PU3UKH U
TEXHOJIOTHH JJIs1 pallMOHAJILHOTO IIPUPOI0TI0Ib30BaHMS;

I[Py 08 cdopmMupOBaHHOCTh MPEACTABICHUH O METOJAaX IOJyYCHHS HAYYHBIX
ACTPOHOMMYECKHMX 3HAHWH; BIAQJCHUE YMEHHUSMHU CAMOCTOSTEIbHO (QOPMYIUPOBATH LENb
uccnenoBanus (IPOEKTa), BBIIBUTATh THIIOTE3bI HA OCHOBE 3HAHHS OCHOBOIIOJATAIONINX (H3HUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX HKCIEPHUMEHTAIbHBIMHU CPEICTBAMM; IUIAHUPOBATH U
MPOBOIUTH (PU3NUECKHE IKCTIEPUMEHTBHI, ONUCHIBATH U AHATTU3UPOBATH MOJIYYEHHYIO IIPY BHIIOJTHEHUH
HKCIEPUMEHTA UH(OPMALIHIO, ONIPEJEIIATh JOCTOBEPHOCTD MOJIYYEHHOTO PE3Y/IbTaTa;
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IIP6 09 chopmupoBaHHOCTH COOCTBEHHOH MO3WIMHK 10 OTHOIICHUIO K (u3HUecKoii
uH(pOpMaIUK, OTy4aeMON U3 pa3HbIX UCTOYHUKOB, YMEHUH UCHOJIb30BATh LIU(POBBIE TEXHOIOIUU
JUIS TIOUCKA, CTPYKTYPUPOBAHHS, MHTEPIPETALNH U TIPEACTABICHUS yI4eOHON U HAYYHO-TIOMYJIIPHOM
UH(QOPMaLUH; Pa3BUTHE YMEHUH KPUTUYECKOTO aHAIN3a OTy4aeMoi HH(POpMaInH;

ITPy 09 chopmupoBaHHOCT YMEHHMS pelIaTh PACYCTHBIC 3a/Ia4U C SIBHO 33JaHHOM M HESIBHO
3alaHHOM (PU3MUECKON MOJIeNIbI0: Ha OCHOBAHUM aHAW3a yCJOBHs BHIOMpATh (PU3NYECKUE MOJIEIH,
OTBeYaolue TpeOOBAHUAM 3a7a4M, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJIAThI
(bu3nUecKuX TEOpHH MpHU UCIOIb30BAaHUM MAaTEeMAaTHUYECKUX METOJIOB PEILIeHUs 3ajad, NPOBOAUTH
pacueTsl Ha OCHOBAHUH UMEIOIIUXCS JAHHBIX, aHAJTM3UPOBATH PE3YNIBTAThl U KOPPEKTHPOBATH METObI
pelieHusl C YYeTOM IIOJIyUYeHHBIX pe3yJbTaToB;, peIIaTh KadecTBEHHBIE 3a7ayd, Tpelyromye
NPUMEHEHUS 3HaHUH U3 pa3HbIX Pa3JesIoB UIKOJIBHOTO Kypca (PM3MKH, a TAaK)Ke UHTErpaluy 3HaHUH u3
JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BEICTPAUBATH JIOTHYECKYIO IIETIOUKY PaCCyKICHUN
C ONOPOH Ha U3yYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3NYECKHE SBICHUS;

ITP6 10 oBnageHne yMeHUsIME pabOTAaTh B TPYIINE C BBHIIIOJTHEHUEM Pa3IMYHBIX COIMATbHBIX
podeii, mIaHupoBaTh paboTy TPYIIBI, PAIIMOHATBLHO PACTIPEACIATh JAEATEILHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJeKBATHO OLEHMBATh BKJIAJ KaKAOTO M3 YYAaCTHUKOB TPYIIBl B pELICHHE
paccMaTpuBaeMoi MpoOIIeMBL;

[Py 10 chopMupoBaHHOCTH YMEHUI aHAIU3UPOBATH U OIIEHUBATH MOCIEACTBHS OBITOBOH H
HPOU3BOJCTBEHHON JI€ATEILHOCTH YEJIOBEKA, CBSI3aHHOW C (PM3NYECKUMH IIPOLECCaMU, C MO3UIUH
9KOJIOTUYECKOM 0€30MacHOCTH; MPEICTaBICHUH O palMOHAIBHOM IPUPOAONOIb30BAHUM, & TaKXkKe
pa3yMHOM HCIIOJIb30BAaHUM JIOCTWIKCHUH HAyKM M TEXHOJOTMH JUIsl JalbHEWIIero pa3BUTHUS
YeJI0BEYECKOTr0 00IIECTBa;

I[Py 11 oBnagenwe pa3nu4HBIME crocoO0aMu paboTel ¢ uH(MopManueld (GHU3NIECKOro
COJICPXKAHUS C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TE€XHOJOIMH, pa3BUTHE YMEHHUH
KPUTUYECKOI'0 aHAJIN3a U OLIEHKH JOCTOBEPHOCTHU MOJIydaeMoi HH(OpMaIi;

[IPy 12 oBnagenue opraHu3allMOHHBIMH U TTO3HABATEIBHBIMH YMEHUSMHU CAMOCTOSTEILHOTO
npruoOpeTeHNsT HOBBIX 3HAHWUN B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX U YU4eOHO-HCCIIEI0BATENbCKUX
paboT, yMEeHUsAMHU paboTaTh B IPYIIIE C BBIMOJIHEHUEM PA3JIMUYHBIX COLUAIBHBIX POJIEH, IJIAHUPOBATh
paloTy IpyIbl, palliOHATIBHO PACIIPEIEIIATh AESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aleKBATHO
OLIEHUBATh BKJIa/l KaXJI0TO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBAeMO Po0OIIeMbl;

[Py 13 cdopmupoBaHHOCTH MOTHBALMK K Oymymieil mpodeccHoHaTIbHON AEATEIbHOCTH 110
CHENUANTBHOCTSAM (PU3UKO-TEXHHYECKOTO MPOQHIIS.
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@oH/IbI OLIEHOYHBIX cpeAcTB BapuaTuBHOM YacTu no npogeccun 23.01.10 Caecaps no

PEMOHTY M 00CJIY’KHBAHHIO NOJIBHKHOI0 COCTABA
2.

®onpab! oeHouHbIX cpelcTB (naee — @OC) npeAcTaBiIeHbl B BUAE MEXKIUCIUILIMHAPHBIX
3aJaHWii ¥ HampaBJICHbl HAa KOHTPOJb KayecTBa M YIPABJICHUE IPOLECCOM IMPHOOPETeHHUS
o0yyaromuMucsi HEeOOXOAMMBIX 3HAHHWM, yMEHHWI, HaBBIKOB M IpoleccoM (GopMHUPOBaHUS
KOMIIETEHIIMI,  OIpEJEeJICHHBIX OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMON  CpeIHEro
podeCCHOHATBHOIO 00pa30BaHMsl 10 KaXKJOW AMCUUILUIMHE (MOJYJI0) MOCPEACTBOM TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH, poMexkyTouHoi artectanueir. ®OC pa3pabaThiBalOTCS ¢ OMOPOW Ha
CUHXPOHHM3UPOBaHHbIE 00pa30BaTeNbHbIE pE3yJbTaTbl M C Y4YETOM MpPO(hecCHOHAIbHOU
HaIpaBJIEHHOCTH 00pa3oBaTeinbHOI nporpammsl s npodeccun 23.01.10 Caecapb o peMOHTY
U 00CJTY’KUBAHUIO MIOJABHKHOT'O COCTAaBa

Konnl
o0pa3oBaTe/ibH
Ne paznena, Tembl | bIX pe3yJIbTATOB BapuaHThl MeXXIMCHUIUIMHAPHBIX 321aHUI
(JIP, MP, ITP,
OK)

Paznen Ne 2 1. U3ydenue poau KanwuIsipHbIX sBieHU Ha K]

2. TlpumeHenue kanuuspHo# nedekTockonuu Ha XK/
Tema Ne 2.3 TPaHCIIOPTE.
CBoiicTBa rasos, 3. U3yuenue NPUYNH nedopmanuu
KUAKOCTEN U JKEJIE3HOJJOPOKHOTO ~ TOJIOTHA U CHOCOOOB
TBEPJbIX TEI YBEJIMUYEHUS] YCTOMUMBOCTH €T0 K JIehopMalusM.
bunaphoe 3ansTue 4. TlocTtpoeHue auarpaMMmbl pacTSDKEHUS M pacyeT
No 1-4 npeziesia MPpOYHOCTH MaTepHalia
Pa3znen Ne 3 1. Ilpumenenne marHUTHOH nedexTockonuu Ha XK/
DneKTpoAuHAMUKa TpaHCIOpTE.
Tewma 3.4
MarnuTHO€ 1osue
bunapHoe 3ansaTHE
Ne 5
Pa3znen Ne 4 1. U3ydyeHne HEraTMBHOTO BIHUSHUS KOIeOaHHWH Ha
Konebauus u MMOJBMKHOM COCTaB.
BOJIHBI 2. V3yuenne Bo3AeWcTBUS BHOpauui pa3iauyHON

YacTOThI HA OPTaHU3M YeJIOBEKa.
Tema 4.1
Mexanunueckue
KoseOaHus
bunapnoe 3ansaTue
Ne 6,7
Paznen Ne 4 1. Uzyuyenue crnocoboB OopnrObl ¢ mymom Ha XKJ|
Konebanus n TpaHCIIOpTe
BOJIHBI [IpumeHeHne yabTpa3ByKOBOW JE(PEKTOCKONHUU Ha
K]I tpancnopre.

Tema 4.2
Mexanunueckue
BOJIHBI
bunapnoe 3ansaTne
Ne 8

31



Paznen Ne 5
Onruka

Tema 5.2
BomnHoBrle
CBOIICTBA CBETA

bunapnoe 3ansitue
No 9-11

N3ydyeHue ycTpoilcTBa, NpUHIMIA ACHUCTBHS U
npuMmenenue Ha JKJ| mazepHoro uHTEphEpOMeTpa
W3ydyenne  mpuUMeHEHHS — MOJNSApU3ALMU s
ONpENIeTICHUsI MEXAaHWYECKOTO HampsiKEHUs B
JeTasX.

N3yuenne  mpuMeHEHUsT  Pa3IMYHBIX  BHJIOB
n3nyyenus Ha XK/
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