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COJEP)KAHUE

OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCHUTLIAHBI

CTPYKTYPA U COJEP)KAHUE YUYEBHOW
A CIATLITAHBI

YCJIOBHSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILIVHBI
®OH/bl OHEHOYHbLIX CPEJICTB



1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
YYEBHOU JUCIHUATIJIAHBI

1.1. MecTo IuCUMILIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI:
YueOHas qucuumuinHa «Du3nkay SBISETCS MPOQPIIBHON YacThI0 0011e00pa30BaTEILHOTO IIUKIIA
OCHOBHOM 00pa3oBaTebHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o cnenmanbroctr 23.02.02
OpraHu3anus nepeBo3oK U ynpapJjieHHe HA TPAHCIIOPTE.

1.2. Ilnanupyemble pe3yJabTaThl 0CBOEHUS AUCUUIIJIMHBI:

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

OK 1. IloHuMaTh CyIIHOCTh M COLMAIBHYIO 3HAYUMOCTH CBOCH Oyamyiei mpodeccun,
MPOSIBIIATH K HEM YCTOMYUBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESTEIBHOCTb, BHIOMPATh TUIIOBBIE METOIBI H
Cr0cOO0BI BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3P (HEKTUBHOCTh U KauyeCTBO.

OK 3. [IpuHUMAaTh pemeHns B CTaHAaPTHBIX U HECTAHAAPTHBIX CUTYalUsX U HECTH 332 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiiTh TOUCK M HUCHOJb30BaHWE HH(MOpMAIMH, HEOOXOIUMON st
3¢ (EeKTUBHOIO BBINOJIHEHHs MPO(ECCHOHANBHBIX 3a]ad, IPOPEeCCHOHANBHOIO U JTMYHOCTHOI'O
pa3BUTHSL.

OK 5. MUcnonw3oBare  MHGOPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTUM B
pohecCuOHATILHON e TENbHOCTH.

OK 6. PabGorats B KOJUICKTHBE M KOMaHje, 3(P(EKTUBHO OOMIATHCA C KOJIJICTaMH,
PYKOBOJCTBOM, IOTPEOUTEISAMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a Pa0OTy WIEHOB KOMaH/bl (IIOJYMHEHHBIX),
pEe3yabTaT BHIOJIHEHUS 3aIaHHH.

OK 8. CamocTosATeNbHO ONpeAessaTh 3ajauyd Npo(ecCHOHANIBHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS  CaMOOOpa30BaHHMEM, OCO3HAHHO  IUIAHUPOBAaTh  IOBBHIIICHHE
KBTI (DUKALIMH.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX YAaCTOW CMEHBI TEXHOJOTUH B MpodeCcCHOHATbHON
NeSITeTbHOCTH.

B pamkax rporpamMmbl yaeOHOM TUCIMITIIHHBI 00yYarOIUMICS OCBAaHBAIOTCS IMYHOCTHBIE,
MeTaIpeIMETHbIE U IPeAMETHBIE pe3yJIbTaThl B cOOTBETCTBUHU ¢ TpeboBanusaMu ®I'OC cpennero
obmero oOpazoBanusi: JuuHOcTHBbIe (JIP), merampenmernbie (MP), npeamernbie ajsi
0a3oBoro yposHsi usyuenus (I1P6):

Koambi IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCHUILIHHBI BKIKYAIOT
pe3yabTaToB
JIP 01 OCO3HaHUE 00YYArOIIMMHUCS POCCUUCKON IPpayKTaHCKOW MIEHTUIHOCTH;
JIP 02 TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICITICHUIO;
JIP 03 HaJINYKE MOTHBALINU K O0YUYEHHUIO M TMYHOCTHOMY Pa3BUTHIO;
JIP 04 LIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEH MO3UIIMH JIMYHOCTH HA OCHOBE

JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoit Menepanuy,
HCTOPUYECKHUX U HAIIMOHATBHO-KYJIBbTYPHBIX TPAIUINK, popMupoBaHue
CHCTEMbI 3HAUUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYILIMOHHOTO
MHUPOBO33PEHUs, IPABOCO3HAHMS, IKOJIOTMYECKON KYIbTYphI, CHOCOOHOCTH
CTaBUTb LIEJU U CTPOUTH JKU3HEHHBIE IIIAHBI;




MP 01

OCBOCHHBLIC 06y‘{aIOU_II/IMI/IC$I MCXKIIPEAMCETHBIC ITIOHATUS U YHUBCPCAJIbHBIC
y‘{e6HBIe ,[[ef[CTBPIH (perHﬂTI/IBHBIC, IIO3HAaBAaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIe);

MP 02

CHOCOOHOCTH WX MCTOJIB30BAHMS B TO3HABATEIILHON M COIMATBHOM MPAKTUKE,
TOTOBHOCTB K CAMOCTOSITETbHOMY TJIAHUPOBAHUIO U OCYILECTBICHUIO YueOHOU
JeSTeNIbHOCTH, OPTaHU3alMU Y4eOHOTO COTPYAHUYECTBA C MeJarorndeCKuMu
pabOTHUKAMU U CBEPCTHUKAMH, K YUACTHIO B TOCTPOCHUU UHANBU/YATbHOM
00pa3oBaTeIbHON TPAEKTOPHUH;

MP 03

OBJIQJICHHE HaBBIKAMH YICOHO-HCCIIEI0BATEILCKON, TPOSKTHON 1 COIMAIbHON
JIeSITEILHOCTH,

I1P6 01

c(OpMHPOBAHHOCTH MPEJICTABICHUN O POJIA U MeCTe (PU3UKU M aCTPOHOMHHU B
COBpEMEHHOW HaAyYHON KapTHHE MUPA, O CUCTEMOOOpa3yoel poiu GU3nKu B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX TEXHOJIOTH, O BKJIaJIe
POCCHICKHX U 3apyOeXKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH; TOHUMaHHE
($u3NUECcKOi CynTHOCTH HAOII0aeMBbIX SBJICHUNH MUKPOMHUPA, MAKPOMHpPA U
Meramupa; TOHUMaHUe PO ACTPOHOMHH B MPAKTUUECKOHN JEATEIHHOCTH
YeJloBeKa U JIajbHEeHIleM HayqHO-TEXHUUECKOM Pa3BUTHH, PO (DU3HKHU B
(bopMHpPOBaHUH KPYro30pa U PYHKIIHOHAIEHON TPAMOTHOCTH YeJI0BEKa JIJIst
peleHns MPaKTUYEeCKUX 3aa4;

TPy 01

c(hOpMHUPOBAHHOCTH MOHUMAHUS POJIH (PU3UKU B IKOHOMHUECKOH,
TEXHOJIOTUYECKOM, COIMATIBHOMN U 3THYECKOH chepax nesTeTbHOCTH YeJI0BEKa;
poiu 1 MecTa (PU3MKH B COBPEMEHHOW HAYYHOW KapTUHE MUPA; POJIH
aCTPOHOMHU B MIPAKTUYECKON JAESATENFHOCTH YEJIOBEKa M JaJbHEUIIIeM HayqyHO-
TEXHHUYECKOM Pa3BUTHUU;

I1P6 02

c(OpMHPOBAHHOCTh YMEHUH pacro3HaBaTh (pU3NYECKUe SBICHUS (IPOLECCHI) U
OOBSICHATH UX Ha OCHOBE U3yYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBM)KEHUE, CBOOOTHOE TTaIeHHE TeT,
JBUKEHUE N0 OKPYKHOCTH, MHEPLIMS, B3aUMOEHCTBHE Tell, KOJeOaTeIbHOE
JBUKEHUE, PE30HAHC, BOJHOBOE JIBMKEHUE; TU(PPy3usi, OpOYHOBCKOE
JIBIDKEHHE, CTPOEHHE KHUJIKOCTEH U TBEPbIX TeJl, U3MEHEHHE 00beMa Tell IPH
HarpeBaHuu (OXJIaX/IEHUH), TEIUIOBOE PAaBHOBECHE, UCTIAPEHNE, KOHICHCAIHS,
IUIaBJIEHUE, KPUCTAIIIN3aLUsl, KUTIEHUE, BIa)KHOCTh BO3/lyXa, CBSI3b CpEIHEH
KMHETUYECKOW SHEPIHH TEIIOBOTO JBMKEHHS MOJIEKYH ¢ A0COIFOTHON
TEMIIEPATYPOii, MOBBILLIEHNE JaBICHU ra3a IPU €r0 HarpeBaHNUU B 3aKPBITOM
cocyzie, CBS3b MEXy apaMeTpaMu COCTOSIHMSA ra3a B M30IIpOLecCax;
ANEKTpU3ALMS TeJl, B3aUMOIEHCTBUE 3apsi/I0B, HArPEBaHUE MPOBOIHUKA C
TOKOM, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHas UHIYKLHs, 1EHCTBUE
MarHuTHOTO I0JIs1 Ha MPOBOJHUK C TOKOM U JABMXKYIIIMNCS 3aps,
3JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOIMHEIHOE paclpoCTpaHeHUe
CBeTa, OTpaXKeHHe, NpejIoMiIeHne, HHTepdepeHuus, 1udpakuus 1 noisipuzanus
CBETa, AUCIepcHs cBeTa; (POoTodIeKTpuiecKuil 3ppekT, cBeToBOE aBieHue,
BO3HUKHOBEHUE JIMHEIUATOr0 CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAS U
HCKYCCTBEHHAsl PaJIHOaKTUBHOCTB;

[TPy 02

c(OPMHPOBAHHOCTH CUCTEMBI 3HaHUH 0 (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUAX, JEHCTBYIOIIMX HA YPOBHAX MUKPOMHUPA, MAKPOMUPA U
Merammpa, peJcTaBlIeHHil 0 BCceoOIeM Xapakrepe (GU3NUECKHX 3aKOHOB;
IPEJCTaBICHUN O CTPYKTYpE MOCTPOEHUs (PU3NYECKOH TEOPHH, YTO MO3BOIUT
0CO3HATh poJib (YHAAMEHTAIbHBIX 3aKOHOB Y IPUHIIUIIOB B COBPEMEHHBIX

4




OpeACTaBJICHUAX O IIPUPOJIC, ITIOHATH I'PaHULIbI IPUMEHUMOCTHU Teopnﬁ,
BO3MOKHOCTHU UX NIPUMCHCHUA AJIs1 OIMUCAHUS €CTECTBCHHOHAYYHBIX SIBJICHUI 1
IMpoUEeCCOB;

I1P6 03

BJIAACHUC OCHOBOIIOJIararOIinMu (1)PI31/I‘{€CKI/IMI/I INOHATHUAMMA U BCJIIMYMHAMU,
XapaKTEPUIYIOIIUMHU (PU3HUECKUE TPOIECCHI (CBSI3aHHBIMHU ¢ MEXaHUYECKUM
JBMKEHUEM, B3aNMOIEHCTBUEM TEJI, MEXAHUYECKUMH KOJICOaAHUSIMHU U BOJTHAMU,
ATOMHO-MOJICKYJIIPHBIM CTPOEHUEM BEIIECTBA, TETUIOBBIMU MTPOLIECCAMU;
QJICKTPUUCCKHUM U MAIrHUTHBIM IIOJISIMU, DJICKTPUICCKUM TOKOM,
OJICKTPOMAariHuTHbIMHA KOJICGaHI/ISIMH 1 BOJIHAMH,; OIITHYCCKUMMU ABJICHUAMMU,
KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aTOMa M aTOMHOTO sI/Ipa,
PaMOaKTUBHOCTHIO); BIIaJICHUE OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYICCKUMH
MOHATHUSIMU, TTO3BOJISIONIMME XapaKTepU30BaTh MPOIECCH, TPOUCXOISIINE Ha
3Be3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTAJIAKTUYECKOU CpeJIe; IBUKEHUE
HeOECHBIX TEJI, DBOJIIOLMIO 3Be311 U Beenennoi;

[1Py 03

c(OPMHUPOBAHHOCTb YMEHUS Pa3INyaTh YCIOBUS MPUMEHUMOCTH MoJee
(bu3nUecKux TeJl U MPOLECCOB (SBICHUHN): HHEpIUAIbHAsI CUCTEMA OTCUETA,
MaTepualibHas TOUKa, pABHOYCKOPEHHOE JIBHKEHHUE, CBOOOIHOE NaJIEHHE,
a0comoTHO ynpyras aedopmarys, abCoNMOTHO YIPYroe U abCOoNOTHO
HEYNpYroe CTOJIKHOBEHUsI, MOJIeNIeH ra3a, >KUAKOCTH U TBEPJOTr0o
(KpUCTaJUIMYECKOT0) Tella, UIeaIbHOTO Ia3a, TOYEUHbIH 3apsl, OJHOPOJHOE
3IIEKTPUUECKOE 110J1€, OAHOPOAHOE MATHUTHOE 0JI€, TApDMOHUYECKUE
KoJIeOaHMs, MAaTEMaTUYECKUI MasiTHUK, U1€aIbHbIM PYKUHHbBIH MasTHHK,
rapMOHHUYECKHUE BOJIHBI, UJI€aNIbHBIN KoJe0aTeNbHbIil KOHTYp, TOHKAsI JTUH3a;
MoJieJiel aToMa, aTOMHOTO Sipa U KBAHTOBOW MOJIENIU CBETA;

I1P6 04

BIIaJIEHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMHU (3aKOH BCEMUPHOTO
Tsrorenus, [, II u 11 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUSI MEXaHHUYECKON
SHEPTUHU, 3aKOH COXPAHEHUSI UMITYJIbCA, IPUHLIUI CYNEPIO3ULIUU CHUIT, TPUHIIUI
PaBHOIPABHOCTH UHEPLUAILHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC 3aKOHBI, TIEPBBIN 3aKOH
TEPMOJAMHAMUKHN; 3aKOH COXPaHEHUS dJIEKTPUUIECKOTo 3apsia, 3akoH Kynona,
3akoH Oma i ydacTka 1enu, 3akoH OMa JJis OJTHOM AJIEKTPUUECKON LIETH,
3aKkoH Jlxoyus - JIeHna, 3aK0H 3J1€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO PacCIPOCTPAHEHUS CBETA, 3aKOH
OTpPa)KEHUs CBETA, 3aKOH MPEIOMIICHHUS CBETA; 3aKOH COXPAHCHHSI DHEPTHH,
3aKOH COXPaHEHUS] UMITYJIbCa, 3aKOH COXPAaHEHHUS JIEKTPUUECKOTr0 3apsija,
3aKOH COXPaHEHHUs] MaCCOBOT'0 YHMCJIa, MOCTYyIaThl bopa, 3aK0H painOaKTUBHOIO
pacraja); yBepeHHOE UCTIOIb30BaHNe 3aKOHOB U 3aKOHOMEPHOCTEH P
aHann3e (GU3NIECKUX SIBJICHUH U MPOIIECCOB;

TPy 04

c(hOpMHUPOBAHHOCTH YMEHUS OOBSACHATH OCOOCHHOCTH POTEKAHUS (PU3UIECKIX
SIBIICHUI: MEXaHHYECKOE JIBUKEHHUE, TETNIOBOE JIBUKEHUE YACTHI BEILIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHHE, TU(D(y3Hsl, UCTIAPEHHUE,
KHUIIEHUE U KOHACHCAINs, TUIaBJIeHUE U KPUCTAJUIM3aLUs, HAalIPABICHHOCTh
TETUIONEPEIayuH, JEKTPU3ALNH T, FKBUMIOTCHIIMAILHOCTH TOBEPXHOCTH
3apsHKEHHOT0 IPOBOJIHUKA, JIEKTPOMAarHUTHOM MHIAYKIIMH, CAMOUHIYKIIUH,
3aBHUCHUMOCTH COMPOTHUBIIEHUS MOITYIPOBOAHUKOB "p-" 1 "n-TUMOB" OT
TEeMIIepaTyphl, pe30HaHCca, UHTePEPEHIINN BOIH, AU(PPaAKIIH, TUCTIEPCUH,
MIOJTHOTO BHYTPEHHETO OTpaxkeHus, poTorpdexT, puzniyeckre NpUHINIBI




CHEKTPaJILHOTO aHAIM3a U padoThI Jlazepa, "anbda-" u "Oera-" pacnaasl saep,
raMma-u3iydyeHue sjep;

ITP6 05

YMEHHE YYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYE€HHBIX (PU3NYECKIX MOJIEICH:
MarepuaibHasi TOUKa, MHEpLHalbHasl CUCTEMa OTCUYETa, UealbHbIN ra3; MOAeNn
CTPOEHHUS ra30B, KUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN 3JIEKTPUUECKUI 3apsi]l,
sJIepHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOTO s1Ipa IpU PEeLICHUH
(du3nYecKux 3a1ad;

TPy 05

c(OpMHUPOBAHHOCTh YMEHUH NPUMEHATh 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJICKYJISIPHON (DU3UKU U TEPMOJUHAMUKH, 3JIEKTPOJUHAMUKY, KBAHTOBOM
¢bu3uKY U aHAIIKM3a ¥ OOBSICHEHUS SIBIICHUI MUKPOMHEpA, MAaKpOMHUpA
MeraMupa, pa3iIndarh yCIOBUs (TPaHMLIbI, 00JIACTH) TPUMEHUMOCTH
(u3nYeCKUX 3aKOHOB, MTOHUMATh BCEOOINI XapakTep (HyHIaMeHTaIbHbIX
3aKOHOB (3aKOH COXpPaHEHUs] MEXaHUYECKON SHEPrHH, 3aKOH COXPaHEHUs
HMITYJIbCa, 3aKOH BCEMHUPHOI'O TATOTEHMSI, IEPBBIN 3aKOH TEPMOINHAMUKH,
3aKOH COXPAHEHUS AIEKTPUUECKOI0 3apsiia, 3aKOH COXPAHEHHsI SHEPTUH) U
OrpPaHUYEHHOCTb UCIOJIb30BAaHHS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh
(u3nUeckue npoLecchl, UCIOIb3Ys] OCHOBHBIE TIOJI0KEHUS, 3aKOHBI U
3aKOHOMEPHOCTH; OTHOCUTEIHLHOCTh MEXaHUUECKOTO ABIKEHHUS, (POPMYJIBI
KMHEMAaTUKU PAaBHOYCKOPEHHOT'O ABMKEHUS, peoOpa3oBanust ["anumnest s
CKOpOCTH U IepeMelIeHH s, TpH 3aKkoHa HbI0TOHA, MIPUHIUIT OTHOCUTEILHOCTH
["anunest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS UMITyJIbCa U
MEXaHUYECKOH YHEPTUH, CBSA3b PAOOTHI CHIIBI C H3MEHEHHEM MEeXaHHYECKOU
SHEPrHUH, YCIOBHS PABHOBECHUS TBEPJOTO TEJNA; CBA3b JABJICHUS UICAIbLHOTO
rasa co CpeJHel KUHETUYECKOM YHEPTUel TEIIOBOTO IBUKCHUS U
KOHLEHTPALUEN €ro MOJIEKYJI, CBSA3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN
KMHETUYECKOM SHEPruel ero 4acTull, CBsI3b JABJICHUS HI€aTbHOIO ra3a ¢
KOHLEHTpaLUeil MOJIEKYJ U €ro TemMrepaTypoi, ypaBHeHre MeHneneeBa-
Kunaneiipona, nepBbiii 3aKOH TEPMOJAMHAMUKH, 32aKOH COXPAHEHHUS SHEPTUU B
TEIUIOBBIX IIPOLECCAX; 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3aps/ia, 3aKOH
Kynona, noTeHIMaabHOCTh 3JIEKTPOCTATHUECKOTO OIS, IPUHIIMIT
CYIEPHNO3ULINHU IEKTPUUECKHX NoJe, 3akoHa Kynona; 3akonsr Oma is
y4acTKa LENu U Ul 3aMKHYTOM JIEKTpUYEeCKON Lenu, 3akoH Jxoynsa-JleHna,
3aKOH IEKTPOMATrHUTHON MHIYKIMH, IPpaBuiIo JIeHa, nocTynaTsl
CHEIMAILHOM TEOPUU OTHOCUTENBHOCTH DUHIITEHHA, ypaBHEHHE DWHIITEHA
st porodddexra, MepBhIid U BTOPOi nmoctynatsl bopa, npuHimmn
HeonpeaeneHHocTH [eiizen0Oepra, 3ak0H COXpaHEHHs 3apsiia, MAaCCOBOTO YHCIIa
Y SHEPTHHU B S/IEPHBIX PEAKLHUAX, 3aKOH PAJUOAKTUBHOIO pacaja;

ITP6 06

BJIA/ICHHE OCHOBHBIMU METOJJAMHU HAYYHOTO TTO3HAHMS, UCTIOIb3YEMBIMH B
(bI/BI/IKe: IIPOBOAUTD MPSAMBIC U KOCBECHHBIC U3MCPCHU q)HSI/I‘{eCKI/IX BCJIMYMH,
BI)I6I/IpaH OINTHUMAJILHBIHN CITOCO0 HU3MEPCHUS U UCIIOJIb3YS U3BECTHBIC MCTO/IbI
OLICHKH MOTPEIIHOCTEI U3MEPEHHUH, TIPOBOANTH MCCIICIOBAHNE 3aBUCUMOCTEH
(bU3HYECKHX BEJIMYMH C UCHOIb30BAaHUEM MPSAMBIX U3MEPEHUH, OOBSACHATD
IMOJIYUYCHHBIC PE3YyJIbTAaThbl, UCIIOJIb3YA (bI/ISI/I‘{CCKI/Ie TCOPUH, 3aKOHBI U ITOHATHA,
U JIeNIaTh BBIBOJIBI; COONTIONATH MpaBmiia 0€30MacHOr0 TPyAa IPH POBEICHUH
UCCIIEJOBAaHUHN B paMKaxX y4eOHOT0 SKCIIEPUMEHTA U yueOHO-
UCCIIEJOBATEIbCKON AEATEIBHOCTH C HCIOIB30BaHUEM IIU(DPOBBIX
M3MEPUTEIIBHBIX YCTPOHCTB 1 JIAOOPATOPHOTO 000PYAOBAHMS;
c(hOpMHUPOBAHHOCTD MPEJICTABICHNN O METOIaX MOTyUeHUS HAYTHBIX
aCTPOHOMMYECKUX 3HAHUII;




TIPy 06

c(hOpMUPOBAHHOCTh YMEHUH MPUMEHSITH OCHOBOIIOJIArAIOIIHE
ACTPOHOMUYECKHE TTOHSITHUS, TCOPUH U 3aKOHBI JIJIsl aHAIN3a U 00BSICHCHUS
(U3HYECKUX MPOIIECCOB MPOUCXOAINX Ha 3BE3/1aX, B 3BE3IHBIX CUCTEMaX, B
MEXTaJaKTHICCKON Cpeie; MBIKCHHSI HEOSCHBIX TEJI, YBOJIIOINHN 3BE3]T U
Bceenennoii;

I1P6 07

c(OpPMHPOBAHHOCTH YMEHUS PEIIaTh PACUETHHIC 3a/1a4H C SBHO 3aJJaHHOM
(u3nIeCcKOil MOJIENBIO, HCIIONB3Ys (PU3NYEeCKHUEe 3aKOHbI M PUHIIMIIBL, HA
OCHOBE aHaJIn3a yCJIOBUA 3a/1a4M BHIOMPATh (PU3NUYECKYIO MOJIEIb, BHIACISATh
(duznyeckue BeIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ PELICHHS,
MIPOBOJUTDH PACUYETHI U OLEHUBATH PEABHOCTH MOIYYE€HHOTO 3HAUCHHS
(U3NUECKO BeTMYMHBI, peliaTh Ka4eCTBEHHbIE 33a1a4H, BEICTPaNBasi JJIOTHYECKU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXJACHUN C OMOPOI HAa N3yUEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

I1Py 07

c(OpMUPOBAHHOCTH YMEHUIT UCCIIEIOBATh U aHAIM3HPOBATh Pa3HOOOPa3HbIC
(bu3HYecKue sIBICHUS U CBOMCTBA 00BEKTOB, IPOBOIUTH CAMOCTOSITEIIbHBIC
WCCIICIOBAHHS B PEAJIbHBIX U JIA0OPATOPHBIX YCIOBUSX, YATATh U
aHAJTM3UPOBATh XaPAKTEPUCTUKHU MPHUOOPOB U YCTPOUCTB, OOBSACHITH IPUHIIHITBI
uX paboThI;

I1P6 08

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATH ITOJIy4YEHHbIE 3HAHUSA 1151 OOBSICHEHUS
yCJIOBUH NMPOTeKaHUsl (PU3NYECKUX SIBICHUH B IPUPOJIE U JUI IPUHATUS
NPaKTHYECKUX PELICHHH B TOBCEAHEBHOM XKU3HU Ul 00eCIeUeHUs
0e30macHOCTH MU 0OpaIeHUH ¢ OBITOBBIMU NIPUOOPAMH U TEXHUUECKUMHU
yCTpoOiicTBaMu, COXpaHEHHs 3I0pPOBbs U COOJIIOACHUS HOPM 3KOJIOIMYECKOT0
MIOBEJICHUS B OKpYXKaroIleil cpejie; MOHUMaHHe He0OX0IUMOCTH TPUMEHEHUS
JOCTHKEHUH (DM3UKU M TEXHOJIOTHH sl palMOHAIBHOTO MPUPOI0NOIb30BaHNUS;

TPy 08

c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O METOIaX MOJTyUYeHUST HAYIHBIX
ACTPOHOMUYECKUX 3HAHMI; BJIaJIECHUE YMEHUSIMU CaMOCTOSTEIbHO
(bopMyIHpOBaTh LIENb UCCIIEAOBAHMS (TIPOEKTA), BBHIIBUTATH TUIIOTE3bI HA
OCHOBE 3HaHUsI OCHOBOIIOJIATAIONINX (PH3MUYECKIX 3aKOHOMEPHOCTEH U 3aKOHOB,
MPOBEPSATH MX IKCIEPUMEHTAILHBIMH CPEJICTBAMU; TUNIAHUPOBATH M MPOBOHUTH
(u3nYecKre HKCIIEPUMEHTBI, ONTUCHIBATH U AHAJIM3UPOBATH MOTYYEHHYIO TTPH
BBINIOJTHEHUH IKCIIEPUMEHTA UHPOPMALIHIO, ONPEJEIIATh JOCTOBEPHOCTh
MOJIy4YEHHOTO Pe3yJIbTaTa;

I1P6 09

c(hOpMUPOBAHHOCTH COOCTBEHHON TO3HUIIMU MO OTHOIICHHUIO K (PM3NIECKON
MH(POPMALIUH, TTOTYYaeMOW U3 Pa3HBIX HCTOYHUKOB, YMEHHI UCIIOJIb30BATh
IU(PPOBBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINN U
MpeCTaBICHNUs YUeOHON U HAYIHO-TIOMYJIIPHON MH(GOPMAITUH; pa3BUTHE
YMEHHI KPUTHYECKOTO aHAJIM3a MOJTydaeMoi HH(OpMaIny;

ITPy 09

c(hOpMHUPOBAHHOCTH YMEHHS PEIIaTh PACUCTHBIE 33J]a4H C SIBHO 3aJaHHON 1
HESIBHO 33/IaHHOM (PM3MUECKON MOJIENIbI0: Ha OCHOBAaHWH aHAJIHM3a YCIOBHUS
BBEIOMpATh PU3NIECKHIE MOJIEITH, OTBEYAIOITNe TPEOOBAHUAM 3a1a9H, IPUMEHSTh
(hopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThI (PU3NUECKUX TCOPUH TIPH
HCIIONIh30BAHUM MAaTEMaTUYECKUX METOJIOB PEIICHHMS 3aa4, TPOBOIUTh
pacdeTsl Ha OCHOBaHMH MUMEIONUXCS JAaHHBIX, aHAIM3UPOBATH PE3YIbTATHl U
KOPPEKTUPOBATH METO/IBI PEIICHUS C YIETOM ITOJIYICHHBIX PE3yJIhbTaTOB;
pelaTh Ka4eCTBEHHBIE 3a7a4M, TPEOYIOMe MTPUMEHEHUS] 3HAHUN U3 Pa3HBIX
pa3zieNoB MIKOJLHOTO Kypca QU3NKH, a TAKKE HHTETPAIIUN 3HAHUN U3 IPYTUX
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MPEAMETOB €CTECTBEHHOHAYYHOTO IUKJIA: BBICTPAUBATh JIOTHUCCKYIO TIETTOYKY
paccykJIeHUl ¢ OTIOPOH Ha U3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE
SIBIICHUS,

I1P6 10

OBJIaJICHHE YMEHUAMHU padOTaTh B IPYMIIE C BHIMOJIHEHUEM Pa3IUYHbBIX
COLIMAJILHBIX POJIEH, MIaHUPOBATh PAObOTY TPYIIIbI, PAIIHOHAIBHO PACIPEIENISITh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJ€KBATHO OLICHUBATh BKJIA
KaXX/I0TO U3 yYaCTHUKOB I'PYIIIIBEI B PELICHUE PACCMAaTPUBAEMON POOIIEMBI;

TPy 10

c(hOpMHUPOBAHHOCTh YMEHHUH aHAIM3UPOBATH U OIICHUBATH ITOCIICICTBHS
OBITOBOM M MPOU3BOJICTBEHHON AESITETLHOCTH YEJIOBEKA, CBA3aHHOM C
(U3HYECKUMU TIPOTIECCaMU, C MTO3UITUI IKOIOTHUECKOH 0€301acHOCTH;
MPEACTABICHUN O PAIIMOHATLHOM IPUPOIOIIOIB30BAHUH, a TAKKE PA3YMHOM
HCTIOJIb30BAHUM TOCTIKEHUN HAYKU U TEXHOJOTHUM IS TaIbHEUIIIEro pa3BUTHS
4yeJIOBEYECKOTo 00IIecTBa;

[Py 11

OBJIaJICHUE PA3JIMYHBIMHU CIIOCOOaMHU paboTHI ¢ nHpopManueil Gpuznyeckoro
COJIEpKaHUs C UCTIOJIb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHUH,
pa3BUTHE YMEHHUM KPUTUYECKOTIO aHAJIM3a U OLEHKH JJOCTOBEPHOCTH
MoJy4aeMoil HHPOpMaLUH;

TPy 12

OBJIJICHHE OPTaHU3aI[MOHHBIMU U TIO3HABATEIILHBIMU YMEHUSIMU
CaMOCTOSITENTLHOTO MPHOOPETEHUS HOBBIX 3HAHUHN B MPOIIECCE BHITIOTHEHUS
MIPOEKTHBIX U YUeOHO-HUCCIIEIOBATEILCKUX PA0OT, YMEHUSIMH paboTaTh B rpyIIe
C BBITIOJTHEHUEM PA3JIMYHBIX COIHATIBHBIX POJICH, IUIAaHUPOBATh PadOTy IPYIIIIEL,
paIMoHAIBHO PACIIPENENTh AeSTeIbHOCTh B HECTAHIAPTHBIX CUTYAIHIX,
aJICKBaTHO OIIEHMBAThH BKJIAJ Ka)KJOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMBI;

TPy 13

c(hOpMHUPOBAHHOCTh MOTHUBALIUHU K OyAyIIeH mpodeccnoHanbHOM AesITeNbHOCTH
0 CHENHAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.




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 235
BT. U..

TEOpETHYECKOe 00yUeHne 116
IPAKTUYECKHE 3aHSITUS 40
IIpomeskyTounas arrectauus (AuddepeHIMPOBAHHDbIN 3a4éT) 1
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6




2.2. TeMmaTu4yeCKMil IJIAH U COeP:KaHMe Y4eOHOM JUCHMIIIIHHBI

Koanl o0mmx

KOMIIeTeHIHI
(Yyka3aHHBIX B pa3jeJie
1.2)
U JIMYHOCTHBIX
Haumenosanue Cooepicanue yueobno2o mamepuana u popmvl Opeanu3auuu 0eamenbHOCmu Oovem MeTanpeaMeTHbIX,
paszoenoe u mem odyuawwuxca uacoe NpeIMeTHBIX
pe3yJIbTaToB,
¢dopmupoBanuio
KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
Beeoenue dusuka — (QyHIaMeHTanbHas Hayka O npupoje. EcTecTBeHHO-HAaydHBIH MeETOA 2 JIP 01
[IO3HAHUS, €r0 BO3MOYKHOCTH U TPAHULIBI PUMEHMMOCTH. DKCIEPUMEHT U TEOpHUS B JIP 03
npolecce o3HaHus Npupoisl. MoaennpoBanue GU3NUecKux siBIeHui 1 npoueccos. Ponb I1P6 01
JKCIIEPUMEHTA M TEOpUU B IpoLecce IMO3HaHWS npupoasl. Pusndeckas BeIUYUHA. I1Py 01
[Torpemnoctr u3MepeHuit ¢u3nueckux BenuuuH. Dusnueckue 3aKOHBL [paHUIIBI OK.1
MIPUMEHUMOCTH (u3nyecKkux 3aKkoHOB. [loHsATHE O PU3MUecKkol KapTHHE MHUpa. 3HaUEHHE
¢u3uku npu ocsoenuu npodeccuit CIIO u cnermansHocteit CIIO.
Pazoen 1. Mexanuxa 24 JIP 01
Cooepotcanue yueonozo mamepuana 15 JIP 03
Kunemarnka. Mexannueckoe npuxkenue. [lepememnienue. [1yts. CkopocTs. MP 01
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE. Y CKOpeHue. PaBHOonepeMeHHOE 9 MP 02
npsiMosinHeiHoe nBuxenue. CBoOoaHOe najeHue. /[Bmkenue tena, OpolIeHHOro Mo %/Ilf 6031
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUIKEHHE 110 OKPYKHOCTH. Py 01
3akonbl Mmexannku Hororona. [lepssiii 3akoH Herorona. Cuna. Macca. Mmmysnsc. IP6 02
Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCHUUECKOM TMHAMUKHU. TpeTuil 3akoH 3 TPy 02
Herotona. 3akoH BcemupHOro TroteHus. I’ paButanonsoe none. Cuna tsokectu. Bec. [IP6 03

CnocoObl HU3MCPCHHA MACCHI TCIIL. Cumel B MEXaHHUKE.
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3aKoHBI COXpaHeHHUsI B MeXaHUKe. 3aKOH COXPaHEHUs UMITyJIbca. PeakTuBHOE ITPy 03
neuxkenne. Pabora cuitbl. PaboTa moTeHIManbHBIX CHl. MOIIHOCTE. DHEPTHSL. 3 I1P6 04
Kunernueckasi sneprus. [lotenumansHas sHeprus. 3aKOH COXpaHEHUS MEXaHUYECKOU 1Py 04
sHepruu. [IpuMeHeHne 3aK0OHOB COXPaHEHHUS. IIP6 05
Temamuka npakmuueckux 3aHAmMu 9 1Py 05
I1P6 06
[1Py 06
I1P6 07
I1P6 07
[1Py 07
I1P6 08
[1Py 08
I1P6 09
1. PaBHOIIEpeMEHHOE IBUKEHUE 9 [Py 09
2. I'padrueckoe npeCcTaBICHUE ABHKCHHS I1P6 10
3. YpaBHenus 3aBucumoctu X(t) u V (t) TPy 10
4. JIBuxeHue TeJ ¢ yCKOpEHUeM CBOOOIHOTO MaIeHus [Py 11
5. KpuBonuneiinoe 1BH>xeHue [Py 12
6. 3akonbl Herotona [Py 13
7.3aKOH BCEMUPHOT'O TATOTECHHS OK.1
8. 3aKOH COXpaHEHHs UMITYIIbCa OK.2
9. 3aKOH coXpaHeHHUsl PHEPTUU OK.3
Pa3zoen 2. 49 JIP 01
Ochosbl Cooepircanue yuebnozo mamepuana 6 JIP 02
MOJLEKYNAPHOLU 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 4 MP 03
JOBUKEHMSI MOJIEKYT M UX u3MmepeHue. MneanbHblii ra3. JlaBnenue rasa. OcHOBHOE 11P6 01
ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKOW Teopuu razoB. TemmepaTypa U ee U3MEpeHHeE. P 01
I'a3oBble 3aKOHBL. AOCONIOTHBIM HYyJdb TeMIleparypbl. TepMoauHaMudeckas MIKaia HP}GI 0
TEeMIIEpaTyphl. YpaBHEHHE COCTOSHUS WIeAIbHOTO raza. MossipHas ra3oBasi MOCTOSIHHASL. Py 02
OcHoBbl TepMoaMHAMHUKU. OCHOBHbBIEC TIOHATUS U ONpejeNeHusl. BHyTpeHHss sHeprus c HP}GI 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

TPy 03

Oananca. [lepBoe Hayano TepMOAMHAMHKH. AnuabaTHBIN mporecc. [IpuHumnn aeicTBus I1P6 04
terioBod mamuHbl. KIIJ[ TermoBoro asurarens. Bropoe Havalio TEpMOJIMHAMUKMU. 1IPy 04
TepmoauHaMuueckass IIKaja Temuneparyp. XOJOAWIBHbIE MallMHBL  TeIuIoBbIe IIP6 05
nsurareny. OXpaHa IpUpOJIbI. 1Py 05
CeoiictBa nmapos. lcnapenue u koHjeHcanusa. HacwlllleHHBI map W €ro CBOMCTBA. IIP6 06
AOCOIOTHAS M OTHOCHUTEINbHAS BIAKHOCTh Bo3ayXxa. Touka pocsl. Kunenue. 3aBuCMMOCTb 1 [Py 06
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. [leperpersiil nap U €ro UCIOJIb30BAHNE B TEXHHUKE. IIP6 07
CeoiicTBa  kuakocTe.  XapaKTEpUCTUKA  JKUJAKOTO  COCTOSIHUS — BEIIECTBA. ITP6 07
[ToBEpXHOCTHBIH CII0H )KUJIKOCTH. DHEPTUs NOBEPXHOCTHOTO CJIOS. SIBIEHUS Ha TpaHULIE 2 1Py 07
KUJKOCTHU C TBEpAbIM TenoM. KannuisgpHele siBaeHusl. IIP6 08
CpoiicTBa TBepAbIX Tesl. XapaKTEpUCTUKAa TBEPAOIO COCTOSHHUS BEIECTBA. YIpyrue [Py 03
CBOMCTBa TBepAbIX Tel. 3akoH ['yka. MexaHnudeckue cBOMCTBA TBepAbIX Ted. TermnoBoe 4 IIP6 09
paciiMpeHue TBepAbIX Tel U xkuakocTel. [lnapnenue u kpucrammmzanus. [Py 09
Temamuka npakmuyeckux 3aHAMUL 8 gﬁg }8
1. Ocuosusie nousitust MKT MPy 11
2. OcHoBHoe ypaBHeHre MKT 1Py 12
3. YpaBHEHUE COCTOSIHHSI UJICAILHOTO Ta3a TPy 13
4. Ta30BbIe 3aKOHBI OK.1
5. I'paduueckoe mpeacraBiaeHue H30MPOLIECCOB '
6. Pabota B TepMOIMHAMUKE OK.2
7. BuHyTpeHHss dHEprus 8 OK.3
8. VYpaBHeHme TeruioBoOro OaixaHca
9. IIpumMeHeHHE NEPBOTO 3aKOHA TEPMOJMHAMUKHU K U30TPOLIECCaM
10. KTI/I TeruioBbIX ABUTATEICH
11. BnaxHoCTh BO3/yXa.
12. TToBepXHOCTHOE HATSKEHHE
13. KanunnspHsle sBICHUS
14. MexaHn4decKkue CBOMCTBA TBEPABIX TEI

Pa3zoen 3. Cooeporcanue yueonozo mamepuana 41 JIP 01

28 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.

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.

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

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.

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

Temamuxka npakmuu4ecKux 3aHaAmMuUIl

13

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

13

JIP 03
JIP 04
MP 01
MP 02
MP 03
I1P6 01
ITPy 01
I1P6 02
ITPy 02
ITP6 03
[TPy 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

21

18

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.

Ynpyrue BouaHbl. [lomepeuHsle W NPOAOIBHBIE BOJIHBL. XapaKTEPUCTUKH BOJIHBI.
VYpaBHenue miockoi Oerymieit BonHbl. MHTEepdepenuus BonH. Ilonstue o audpaxmauu
BOJIH. 3BYKOBBIE BOJIHBL. YIJIBTPa3BYK U €r0 IpUMEHEHHE.

DJIeKTPOMarHuTHble Kojedanuss. CBOOOJHBIE D3JIEKTPOMArHUTHbIE — KOJEOAHHUS.
IIpeBpamienue 3Hepruu B Kojae0aTeIbHOM KOHType. 3aTyXaroliue 3JIeKTPOMArHUTHBIE
KoseOaHus. ['eHeparop He3aTyXarolMX AJIEKTPOMArHUTHBIX KojieOaHul. BeIHyX/1eHHbIE
anekTpuueckue konedanus. [lepemennsiii Tok. ['eHeparop nepemenHoro 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.

JIeKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE IMOJIe 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 3aHAMUI 3 [TPy 10
1. TapmoHuueckue KoneOaHus [Py 11
2. MasTHUKH [Py 12
3. MexaHUYECKHUE BOIHBI [TPy 13
4. KonebaTenbHbIi KOHTYD 3 OK.1
5. VHAyKTUBHOE M EMKOCTHOE CONPOTUBIICHHUE OK.2
OK.3
Pazoen 5 Cooeporcanue yueonozo mamepuana 21 JIP 01
Onmuxka 18 JIP 02
IIpupona ceera. CKOpOCTb pacCIIpOCTPAaHEHHS CBETA. 3aKOHBI OTPAKEHUS U 3 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. 15 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
3. JludpakuuoHHas perieTka
Pazoen 6 Cooepotcanue yueonozo mamepuana 22 JIP 01
DJIEMEHTHI KBAaHTOBOU 26 JIP 02
$usnKu KBanroBas ontuka. KBanroas runoresa [Inanka. @otonsl. BHennuii 7 JIP 03
dorosnexTpudeckuit 3pdext. Buyrpennuit porospdexr. Tumsr hoTodm1eMEHTOB. JIP 04
®du3uka aroma. Pazputre B3rIs10B Ha CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B 11 ﬁg 8;
aTOMHBIX CIEKTpax BojaopoAa. Anepuas moaens atoma. OnbiTel O. Pesepdopna. Mozens MP 03
atoma Bonopoga nno H. bopy. KBantoBsie reneparopsl. @u3nka aTOMHOIO s1pa. PG 01
EctecTBeHHas painoakTUBHOCTh. 3aKOH paHOaKTUBHOTO pacnanga. CrocoObl TPy 01
HaOJII0/IEHUs ¥ pErUCTpaliy 3apshKeHHBIX yacTull. D¢ ekt BaBunosa — YepeHnkona. PG 02
Crpoenue atomHoro siapa. Jlehekt macchbl, SHEprus CBA3U U YCTOHYHMBOCTb aTOMHBIX TPy 02
snep. Anepusle peakuuu. MickyccTBeHHast paiMO0aKTUBHOCTb. [lelieHne TsHKembIX saep. PG 03
Ilennas saepHas peakuus. YpasiseMas LEnHas peakuus. SnepHslii peakTop. IP6 04
[Tonyyenue painOaKTUBHBIX U30TONIOB U X IIpUMEHEHNE. bronornyeckoe aecTaue TPy 04
PaAMOaKTUBHBIX U3JTy4YE€HUHN. DIIEMEHTapHbIE YaCTHUIIBI. IP6 05
ITPy 05
I1P6 06
ITPy 06
I1P6 07
I1P6 07
[Py 07
I1P6 08
ITPy 08
I1P6 09
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TPy 09
I1P6 10
ITPy 10
TPy 11
ITPy 12
[Py 13
OK.1
OK.2
OK.3

Temamuka npakmuueckux 3aHamui
1. Kpacnas rpanuna gorosaddexra
2. YpaBHenue DunmTeliHa ans potorpdexra

3. ®oroHBI 4

4. DHeprus CBSI3U aTOMHBIX S7€p

5. DHepreTUYecKUil BHIXO SIEPHBIX peakuuit
IIpome:xxyTounas arrecranus (AuddepeHIUPOBAHHBIN 3a4eT) 1
IIpome:xkyTouyHas aTTecTanus (IK3aMeH) 6
Bcezo: 156
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3. YCJIOBUA PEAJIM3ALIUN ITPOI'PAMMBI YUYEBHOM
JUCIHUIIVIMHBI

3.1. Jlns peamuzamuu MPOTpaMMbl y4eOHOW TUCIUIUIMHBI JIOJDKHBI OBITH TPEIyCMOTpPEHBI
CJICAYIONINE CICIHaTbHbBIC TOMEIICHUS:
Kabuner « @Qu3suxuy,

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

® TeXHHYECKHUMHU CPeJCTBAMHU O0YUEHHSI:
- yueOHO-MeToanvyeckui komruieke (YMK) npenonaBarens;
- ”HQOPMAIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
- 9KpPaHHO-3BYKOBBIE MTOCOOUS;
- KOMIUJIEKT TEeXHHUYECKOW TOKYMEHTAIlMU, B TOM YHCJIE MAaclopTa Ha CpPeaCcTBa OO0ydeHHUS,
WHCTPYKIIMH 110 UX MCIOJIb30BAHHUIO U TEXHUKE O0€30IaCHOCTH;

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

1. JImutpuena B. @. ®usuka mis npodeccuii U CrenuaaIbHOCTEH TEXHUUECKOTO MPOQUIIS:
y4eOHHUK [T 00pa30BaTENbHBIX YUPESKACHUH cpel. pod. odpa3zoBanus. — M., 2018.

2. JImutpueBa B. ®. ®usuka misa npodeccuii v crienualbHOCTeH TEXHUYECKOTO TPO(HIIS.
COopHuk 3a1a4: y4e0. mocodue st 00pa3oBaTEIbHBIX YUPESKICHUHN cpel. pod.
obpazoBanus. — M., 2018.

3. JmutpueBa B. @., Bacwibes JI. Y. ®usnka mist npodeccuii U cienuaibHOCTEH
TeXHU4ecKoro npoduis. KonrpoabHble MaTepuansl: yued. mocodus i yUpexIeHUH cpel.
npod. oopazosanwms / B. ®@. [Imutpuesa, JI. . BacunbseB. — M., 2019.

4. JImutpuesa B. ®. ®uszuka ns npodeccuii M CeuanbHOCTEH TEXHUIECKOTO TPOQHIIS.
JlaGopaTopHBIi MPAKTUKYM: y4e0. mocoous il yupexkIeHui cpel. mpod. oopazoBanust / B.
@. /Imutpuena, A. B. Kopxkyes, O. B. Myprazuna. — M., 2019.

5. Jmutpuena B.®. dusuka ans npodeccuil ¥ criennanbHOCTENR TEXHUUECKOTO MPOduIIs:
3JIEKTPOHHBIN yue0.-MeTOo/I. KOMIUIEKC AJIsi 00pa30oBaTeIbHbIX YUPEXACHUH cpel. mpod.
obpazoBanusi. — M., 2018.

6. HAmurpuena B. @. dusuka 11 npodeccuit 1 crenuaabHOCTEH TEXHUYECKOT0 MPOpUIIs:

AIIEKTPOHHOE y4eOHOe U3AaHue (MHTEPAKTUBHOE 3JIEKTPOHHOE NMPUIIOKEHUE) IS

00pa3oBaTeNbHBIX YUpEKICHUN cpel. mpod. odpasoBanus. — M., 2018.

KacesiHoB B. A. MimmoctpupoBanHslit atinac o ¢usuke: 10 kmacc.— M., 2018.

KacesHoB B. A. MnmoctpupoBanHbli atiac no ¢usuke: 11 kmacc. — M., 2018.

9. Tpodumosa T. U., Dupcor A. B. dusnka mist npodeccrii U CenraTbHOCTEH TEXHUYECKOTO
U €CTeCTBEHHO-Hay4yHoro npoduieii: Coopuuk 3agay. — M., 2017.

10. Tpodumona T. 1., Dupcos A. B. ®usnka 11 npodeccrii ¥ CrenuaaTbHOCTeH TEXHUIECKOTO
U €CTECTBEHHO-Hay4YHOro npoduieil: Pemenns 3agay. — M., 2019.

11. Tpodumosa T. U., ®upcos A. B. ®uzuka. CnipaBounuk. — M., 2017.

12. ®upcos A. B. ®usuka uist npodeccuii U crenuanrbHOCTEN TEXHHYECKOT0 U €CTECTBEHHO-
Hay4yHOTo npoduiieii: yueOHHK AJ1s1 00pa30BaTeIbHBIX YUPEKACHUN cpell. pod.
oOpazoBanus / nmox pen. T. U. Tpopumonoit. — M., 2018.

s npenogasaresiei

o~

1. Koncrutynus Poccuiickoit denepanuu (mpuHsITa BCEHAPOIHBIM rojocoBanueM 12.12.1993)
(c yueTom nomnpaBokK, BHECEHHBIX (he/iepallbHbIMU KOHCTUTYIIHOHHBIMU 3aKOHaMu P® o
nomnpaskax kK Korncrutyruun P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. — 2009. — Ne 4. — Cr. 445.
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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
TEXHUYIECKOTO MPO(UIIS: METOJMUECKUE PEKOMEH AN : MeTo/1. TTocodue. — 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).

19



4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM JUCLUILINHBI

ITP6 01

TecTupoBaHue (TEOPETHIECKOE)
OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcrnepTHOe HaOII0ACHNE BBITIOTHEHUS IPAKTUIECKUX paboT B MOHUMaHUH
00y4Jaromuxcs posid ¥ MecTa (PU3UKU U aCTPOHOMHHU B COBPEMEHHOMN HAayYHOM
KapTHHE MHpa, CUCTEMOOOpa3yoIeil poiu GU3UKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, BKJIaja POCCUHCKUX U 3apyOeKHBIX
YUYCHBIX-(DU3UKOB B Pa3BUTHE HAYKH; (PU3HUECKON CYITHOCTH HAOIIOAaeMbIX
SIBJICHUII MUKPOMHPA, MAKPOMHUPA U METAMUPA; POJIM aCTPOHOMUH B
MPAKTUYECKOH IEATEIILHOCTH YeJIOBeKa U JalIbHEHIIIEM HayYHO-TEXHUIECKOM
pa3BUTUH; PO GU3UKH B POPMUPOBAHUH KPYro3opa U QyHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JUIS PELICHUs TPAaKTHUECKHX 3a/1ay;

[1Py 01

Hrorosoe Tectupoanue

OneHka pe3yabTaToB BbIIIOJHEHUS PAKTUYECKUX paboT

DKcrnepTHOe HaOII0ACHUE BBITIOJIHEHUS IPAKTUYECKUX paboT B MOHUMaHUH
oOydaromuxcst posid GU3UKH B IKOHOMHYECKOH, TEXHOJIOTUICCKOW, COUATBHON U
ATUYECKOH cdepax AeaTeIbHOCTH YeTI0BEeKa; pOJIk U MecTa (PU3UKU B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA; POJIM ACTPOHOMHHM B IIPAKTUYECKOMN
JEATEIbHOCTH YEJIOBEKA U JaIbHENIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHUU;

I1P6 02

Hrorosoe Tectupoanue

OreHka pe3yabTaTOB BBITIOJHEHUS MPAKTHYECKUX padoT

DKcrepTHOE HAOIIO/IEHUE BBIMTOJIHEHUS TPAKTHYECKUX Pa0OT B YMEHHUH
00yJaronIuXxcs pacro3HaBaTh (GU3MYECKHE SBICHUS (IIPOIIECChI) K OOBSICHATH X HA
OCHOBE M3yYCHHBIX 3aKOHOB: PABHOMEPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBM)KEHHE, CBOOOIHOE TAJICHHE TEJ, ABMKEHUE TI0 OKPY)KHOCTH, WHEPIINS,
B3aUMO/ICHCTBHE T, KOJICOATEIbHOE ABIKEHHUE, PE30HAHC, BOIHOBOE JIBM)KECHHE;
muddy3us, OpOyHOBCKOE NIBUIKEHUE, CTPOCHUE JKUAKOCTEH U TBEPIIBIX TE,
M3MEHEHHEe 00beMa TeJ NP HAarpeBaHUU (OXJIAXKIEHUH ), TETUIOBOE PaBHOBECHE,
HCIIapCHUEC, KOHJACHCAlLIWA, IIJIABJICHUEC, KPUCTAJIJIN3allA, KUIICHUC, BJIA)KHOCTDH
BO3/yXa, CBSI3b CPEJIHEH KMHETHYECKOW YHEPTUH TETJIOBOTO BMXKEHUS MOJICKYJI C
a0COIIOTHOM TeMIepaTypoii, NOBBIIICHHE AABICHUS T'a3a PU ero HarpeBaHUH B
3aKpBITOM COCY/IE, CBS3b MEX/Y MTapaMeTPaMU COCTOSTHHS I'a3a B U30IPOLIECCaX;
AJIEKTPHU3ALINS TEJl, B3aUMOICHCTBUE 3apsiI0B, HATPEBAHNE TIPOBOIHUKA C TOKOM,
B3aMMO/JICHICTBHE MarHUTOB, DJIEKTPOMAarHUTHAS MHAYKLUS, IEHCTBUE MAarHUTHOTO
MOJIS1 HAa TIPOBOJAHUK C TOKOM U JIBWKYIIUICS 3apsif, SJIEKTPOMAarHUTHBIC KOJICOaHUs U
BOJIHBI, PSIMOJIMHEHHOE paclpoCTpaHEHHUE CBETA, OTPaKEHUE, IPEIOMIICHHE,
uHTEepdepeHnus, Tnppakuus 1 NOIAPU3AIU CBETA, TUCIIEPCUS CBETA;
(dotornekrpuueckuii 3¢(hekT, CBETOBOE 1aBlIeHUE, BO3HUKHOBEHUE JIMHEHUATOro
CIEKTpa aTOMa BOJIOPOJA, ECTECTBEHHAsl U UICKYCCTBEHHAs! PaIMOAKTUBHOCTb;

Htoropoe TCCTUPOBAHUC

OI_IGHKa PE3YJIbTATOB BBINTOJIHCHUS TTPAKTUYCCKUX pa60T
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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; MIPEICTABICHUI O CTPYKTYpe MOCTPOSHHS (PU3NIECKON TEOPHH,
YTO MO3BOJIUT OCO3HATH POJIb (DYHIAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B
COBpPEMEHHBIX MPEACTABICHUSIX O MIPUPOJIE, MOHATH T'PAHUIIBI TIPUMEHUMOCTH TEOPHIA,
BO3MO>KHOCTH UX MPUMEHEHHUS [Tl ONTMCAHUS €CTECTBEHHOHAYYHBIX SBJICHUN 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 MCXaHUYCCKUM ABHIKXCHHUECM,
BSaHMOHeﬁCTBﬂeM TCJI, MCXaHUYCCKNMHU KOJICOQHUSIMH B BOJIHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUCM BCIICCTBA, TCIVIOBBIMU IIPOLECCAMU; DJICKTPUICCKUM U
MAarauTHBIM HOJISIMUA, SJICKTPUICCKUM TOKOM, 3JICKTPOMArHUTHBIMHU KOJIEOAHUSIMU U
BOJIHAMHU; OIITUICCKUMMU SIBJICHUSAMU, 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 HeOEeCHBIX TCJI, 5BOJIFOLIMIO 3BC31 U BC@HGHHOﬁ;

[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 Il 3akonel HproTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOM SHEPTHH,
3aKOH COXPaHEHUS UMITYJIbCa, TIPUHLIMI CYNEPIO3ULUN CUII, TPUHLIUI
PABHOIPABHOCTH MHEPLUATBHBIX CUCTEM OTCUETa; MOJICKYJIAPHO-KUHETUYECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, IEPBBIM 3aKOH TEPMOJUHAMUKH; 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 COXPaHEHUS SHEPTUH, 3aKOH NIPSIMOJINHEWHOT O
pacIrpocTpaHEHHs CBETA, 3aKOH OTPAKEHUs CBETA, 3aKOH MPEJOMIICHHS CBETA; 3aKOH
COXPAHEHUS YHEPIUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS
NIEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUI MaCCOBOT'0 YMCIIa, nocTyaaTsl bopa,
3aKOH paIlOAKTUBHOIO PACIa/ia); yBEPEHHOE UCIIOIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEN MpU aHaIN3e (PU3NUECKUX SIBICHUN U MPOLIECCOB

[1Py 04

Hrorosoe Tectupoanue

OreHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOII0/IEHUE BBIITOJIHEHUS TPAKTUUECKUX Pa0OT 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
KOHJIEHCAlus, IUIaBJICHUE M KPUCTAJUIN3AIHS, HAPaBIEHHOCTH TEIUIONEpeIayy,
HNIEKTPU3ALNH TeJl, SKBUIMIOTEHIIMAILHOCTH TTOBEPXHOCTH 3apsHKEHHOT0 ITPOBOIHUKA,
HIIEKTPOMAarHUTHON WHIYKIIMHU, CAMOMHAYKIIMHU, 3aBUCIMOCTH COIIPOTHBIICHHS
MOJTYIIPOBOTHUKOB "p-" ¥ "N-TUTIOB" OT TeMIepaTypsbl, pe30HaHCa, HHTEp(EepEHITHH
BOJTH, TU(PAKLIUH, JUCTIEPCUH, TOTHOTO BHYTPEHHETO OTpaXeHus1, PoTodIPeKT,
¢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, pa3jinyaTrh yCJIOBHs (TPaHHUIIbL,
00J1aCTH) TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh BCEOOINIT XapaKTep
(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 UCIIOJIb30BAHMSI YACTHBIX 3aKOHOB; aHATU3UPOBATh
bu3HUYecKre MPOLECChl, UCTIOIb3Ysl OCHOBHbIE MOIOKEHUS, 3aKOHbI U
3aKOHOMEPHOCTH; OTHOCHTEJILHOCTh MEXaHUUECKOTO IBIKEHUS, HOpMyIIb
KMHEMAaTHKH PaBHOYCKOPEHHOTO JABIKEHMS, IIpeoOpazoBanus [ amumnest 11 CKopocTH
U TepeMenieHus, Tpu 3akoHa HeloToHa, npuHIun otHocutesnsHocTy ["anues, 3akoH
BCEMHUPHOI'O TSATOTEHHs], 3aKOHbI COXPAHEHUsI UMITYJIbCA U MEXAaHUYECKOM SHepruu,
CBSI3b Pa0OTBI CUJIbI C U3MEHEHUEM MEXaHUYECKON HEPIUH, YCIIOBHSI PABHOBECHSI
TBEPOIrO TeJA; CBSA3b JaBJICHUS UJIEaIbHOIO Ta3a CO CPeAHEH KHHETHUECKOI
SHEpTueil TeIIOBOTO IBHKEHUS M KOHIIEHTPAIHEH €ro MOJIEKYJI, CBSA3b TEMIIEPaTyphl
BEIIECTBA CO CPETHEN KMHETUUECKOM HEPrhel ero 4acTull, CBsA3b 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
KyoHa, NOTEeHIMAIBHOCTh 3JIEKTPOCTATUYECKOI0 MOJIsl, IPUHLUI CYNEPIO3ULIIH
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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 (hoTod(d(deKTa, IepBhIil 1 BTOPOit
nocTyJiaTel bopa, npuHIMN HeonpeaeneHHoCTH [ elizenbepra, 3aK0H COXPaHECHHUSI
3apsijia, MACCOBOIO YKCJIa U SHEPTUU B SJIEPHBIX PEAKIUSIX, 3aKOH PaJINOAKTUBHOTO
pacmaja;

I1P6 06

Hrorosoe TECTUPOBAHHUC

OreHKa pe3yabTaTOB BHITIOJIHEHHSI IIPAKTHIECKUX 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, MPOBOIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (DM3NICCKUX
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 IKCIIEPUMEHTA B Y4eOHO-UCCIIeI0BATEIBCKOM IEATEILHOCTH C
WCIOJIb30BaHUEM U (PPOBBIX H3MEPUTEIHHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opymoBaHus; CHOPMUPOBAHHOCTH NPEICTABICHUH O METOIaX MOJYUCHHS HAYIHBIX
ACTPOHOMUYECKHUX 3HAHMIA,

[1Py 06

Htorosoe TCCTHUPOBAHUC

OneHka pe3ynbTaToB BHIMOJIHEHHSI 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 CHCTEMAX, B MEKTATAKTHUECKOH cpejie; IBMKEHUST 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 3aa4H C SIBHO 33aHHOM (PU3UUECKON MOJIEITbIO,
MCHOJIB3YS (PU3NUECKUE 3aKOHbBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBHS 3a/1a41
BBIOMPATH PU3HUYECKYIO MOJIEITb, BELICIATh (PU3NYECKUE BETUUUHBI B (HOPMYIIHI,
HE00XO0IMMBIE JUIsI €€ PeIlIeHHs], TPOBOAUTH PACUEThl M OLICHUBATH PEabHOCTh
MOJIy4EHHOTO 3HAYEeHUsS (PU3MUECKON BEIMUMHBI; peliaTh Ka4YeCTBEHHbIE 3a1a4H,
BBICTpanBas JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUI ¢ OMOPOi Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

I1Py 07

Htororoe TCCTUPOBAHUC

OreHka pe3ynbTaTOB BHITIOJHEHHSI 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, YUTATh U aHAJIU3UPOBATH XaAPAKTCPUCTHUKHU HpI/I60pOB 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; MJIAHUPOBATH U
MPOBOANTD (PU3MUECKUE IKCTICPUMEHTHI, ONMCHIBATh U aHAJIM3UPOBATH MOIYUYEHHYIO
MIPY BBITTOJTHEHUH SKCIIEPUMEHTA HHPOPMALIUIO, OTPEIEISTH JOCTOBEPHOCTh
MOJIyYEHHOTO Pe3yJIbTaTa;

I1P6 09

Htorosoe TCCTHUPOBAHUC

OreHKa pe3y/nbTaTOB BHINOJIHEHUS 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
MOJICTIbIO: HA OCHOBAaHHMH aHAJIN3a YCIOBUS BHIOUpATh (DU3HUESCKHE MOJICIH,
OTBEYAIOIIUE TPEOOBAHUSIM 33]1auH, IPUMEHSITH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
Y MOCTYJIAThl (PU3UUECKUX TCOPHUI TIPU MCIIOJIH30BAHUU MaTEMATUYECKUX METOJIOB
pelieHus 33124, MPOBOIUTH PACUYETH HA OCHOBAHUH MMEIOIIMXCS 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 IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
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

aHAJTM3UPOBAThH U OIICHUBATH ITOCIEICTBHUS 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 pa3BUTHUS YEIIOBEUECKOTO O0IIECTBa;

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 TEXHOJIOTHI

[TPy 12

Hrorosoe Tectupoanue

OreHka pe3yabTaTOB BBITIOJHEHUS MPAKTHYECKUX padoT

DKcrepTHOE HAOII0IEHUE BBIMTOJIHEHUS MTPAKTUYECKUX padOT BO BIIAJICHUU
00yJaroNIUXCsl OpraHU3aIlMOHHBIMU U ITO3HABATEIBHBIMUA YMEHHUSIMU
CaMOCTOSITEITLHOTO MPHOOPETEHUSI HOBBIX 3HAHUH B TIPOIIECCE BHITIOTHEHUS
MIPOEKTHBIX U YU€OHO-HUCCIIEI0BATENILCKUX PA0OT, yMEHUSIMH paboTaTh B IPYIIIE C
BBITOJIHEHHEM PA3JIMUHBIX COLMANBHBIX POJICH, TNIAHUPOBATH PaOOTY TPYIIIIHI,
paIMoOHAIBHO PAaCIPEENATh ACSITETLHOCTh 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 00YJAIOIIUXCS K OyayIieil mpodeccrHoHaIbHON e TeTbHOCTH 10
CHEHMATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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®OH/AbI OHEHOYHBIX CPEJACTB
(ITPOMEXYTOYHAS ATTECTALIMA)
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1. Pe3yabTartbl 00ydenus, perjameHTupoBanibie ®I'OC COO u ¢ yueTrom
NPHUMEPHOIi 0CHOBHOM 00pa30BaTe/IbHOM IPOrPaMMOii cpeHero odmero
oopaszosanus (IIOOII COO)

Copepxanmne o001Ie00pa3oBaTenbHON AUCHUIUTMHBL «Du3uka» (06a30BBI  YPOBEHB)
HaIpaBjeHO Ha JOCTM)KCHHE JUYHOCTHBIX (manee — JIP), meranpenmernsix (mamee — MP) u
npeametHeix (manee — I1P) pesymbraToB o0yuenus, permameHtupoBanHbix @I'OC COO u ¢
Y4ETOM MPHUMEPHOH OCHOBHOI 00pa3oBaTEeIbHON MPOTPaMMOI CpeHero o0mero oopa3oBaHHs
(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 HaponoB Poccuiickoil dPenepaunu, HCTOPUUYECKUX U HALMOHAJIBHO-
KyJbTYPHBIX Tpajuluid, (GOpPMUPOBAHHE CHCTEMbl 3HAYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYIIMOHHOTO MHPOBO33PEHUs, IPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYphl, CIIOCOOHOCTH
CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE TUIAHBL;

MeTanpeaMeTHble pe3yibTaThl OTPAKAIOT:

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

MP 02 crnocoGHOCTh WX HCIIONB30BAHUS B IIO3HABATEIBHOW M COIMAIBHON IPaKTHKE,
FOTOBHOCTh K CaMOCTOSATEJIBHOMY IUIAHMPOBAHUIO M OCYIIECTBJICHUIO YUEOHOHM [esATeIbHOCTH,
OpraHu3aluy y4eOHOIo COTPYIHHYECTBA C MEJarorMuyecKuMH paOOTHHUKAMHM M CBEPCTHUKAMH, K
YUYacCTHIO B IOCTPOCHUHU MHIMBUYaTbHOM 00pa30BaTeIbHON TPACKTOPUH;

MP 03 oBnamenue HaBbIKAMH Y4eOHO-MCCIENOBATEIbCKON, MPOEKTHOM M COLUAIBHOMN
NeSITeTTbHOCTH;

IIpenmeTrHble pe3yabTaThl Ha 0230BOM YPOBHE OTPAKAIOT:

ITP6 01 chopMHUPOBAaHHOCTH MPEACTABICHHH O POJU U MecTe (DU3UKH U aCTPOHOMHHU B
COBPEMEHHOW HayyHOW KapTUHE MHpa, O cHucTeMooOpasyromeld ponu (U3MKH B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE POCCHMCKHUX M 3apyOexHbIX
yUEHBIX-()U3UKOB B Pa3BUTHE HAYKH; MOHMMaHUE (PU3NYECKON CYHIHOCTH HAONIOIaeMbIX SIBICHUI
MHKPOMHpA, MAKPOMHUPA ¥ MEraMupa; HOHUMAaHUE POJIM ACTPOHOMHHM B PAKTUYECKOM JeSITeIbHOCTH
YesoBeKa U AaJbHENIIEM HayYHO-TEXHUUECKOM Pa3BUTHH, PO GU3UKHU B OPMUPOBAHUH KPYTro3opa
U (QYHKIIMOHAJILHOW TPAMOTHOCTH Y€JIOBEKa JJIs peIICHHs IPAKTUYECKUX 3a/1a4;

ITPy 01 chopmupoBaHHOCTH TOHUMaHHUS POTH PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOIA,
COLIMAJILHOW M 3TUYECKOM cepax HesTeNnbHOCTH 4YelloBeKa; poju U MecTa (PU3MKU B COBPEMEHHOU
HAY4YHOM KapTHHE MHpPA; POJIU ACTPOHOMHH B IIPAKTUYECKOH EATEIbHOCTH YeJIOBEKA U AaJbHEHIIEM
HAY4YHO-T€XHUYECKOM Pa3BUTHH;

P6 02 chopmupoBanHOCTH yMEHHI pacro3HaBaTh (GU3UYECKUE SIBICHHS (IIPOLIECCHI) H
OOBSICHATh MX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBWKEHHE, CBOOOJHOE IMajJieHue TeJ, JIBMKEHHE MO OKPYKHOCTH, MHEPIHs, B3aMMOJEHCTBHE Tel,
KoJIeOaTeIbHOE JIBU)KEHUE, PE30HAHC, BOJIHOBOE JBIDKEHHE; nnu(p(y3us, OpOyHOBCKOE IBHKEHHE,
CTPOCHHE XHJIKOCTEH M TBEPAbIX TeJ, U3MEHEHHEe Oo0beMa Ted MpPU HarpeBaHUM (OXJIAKIACHUH),
TEIUIOBOE PaBHOBECHE, NCIIAPEHHE, KOHICHCAINs, TUIaBICHHEe, KPUCTAIUTN3ALUs, KHUTICHNE, BIaKHOCTD
BO3/1yXa, CBS3b CPEAHEH KHMHETHYECKOW SHEPruM TEIJIOBOTO IBIKEHHS MOJEKYNI C aOCONIOTHOU
TEMIIepaTypoi, MOBBIIICHNE JaBJICHUs ra3a MPU €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBA3b MEXIY
napaMeTpaMH COCTOSHUSI ra3a B H30MpOLECCax; 3JEKTpU3alMs Tell, B3aUMOACHUCTBUE 3apsiioB,
HarpeBaHue IMPOBOJAHUKA C TOKOM, B3aUMOJAEHUCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs WHIYKIMS,
JeMCTBUE MAarHUTHOIO TOJIS HAa NPOBOJHUK C TOKOM M JABMXKYIIMICS 3apsifi, JIEKTPOMAarHUTHBIE
KOJIeOaHUsI W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaK€HHUE, IPEIOMIICHUE,
uHTeppepeHnrs, N(PPaKUUs U NONIpU3aLMs CBETa, JUCIIEPCUs CBETA; (POTOAIEKTPpUIECKU YPPEKT,
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CBETOBOE [aBJICHHE, BO3HMKHOBCHHME JIMHEHYATOrO CIIEKTpa aTroMa BOJOpOJa, €CTECTBEHHAs W
UCKYCCTBEHHAs PaHMOaKTHBHOCTD;

[TPy 02 cdopmupoBaHHOCTH CHCTEMBI 3HAHHNA O (DPU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, ACUCTBYIOUIMX HA YPOBHAX MHUKPOMHpPA, MAaKpOMHUpa M MeramMHpa, NpeACTaBICHUH O
BceoOIeM xapaktepe (pu3MIecKnx 3aKOHOB; MPEICTABICHUN O CTPYKTYpE MOCTPOCHUS (HHU3HUECKOM
TEOPHH, YTO MO3BOJHUT OCO3HATH POJb (YHAAMEHTAIBHBIX 3aKOHOB U MPHHIHUIIOB 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,
B3aUMOJICIICTBHEM Tell, MEXaHHYECKUMH KONeOaHWsIMM M BOJHAMHU; AaTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMH MPOIECCAMM; DIEKTPUYECKMM M MAarHUTHBIM  IOJISIMH,
JNEKTPUUYECKUM TOKOM, JIEKTPOMArHUTHBIMH KOJICOAHUSIMH U BOJHAMU; ONTHYECKUMHU SIBICHUSMU,
KBAaHTOBBIMH SIBIICHHSIMH, CTPOCHHEM aToMa M aTOMHOTO S/ipa, PaJMOaKTUBHOCTBIO); BJIaJICHHE
OCHOBOIIOJIATAIOIIMUMH  ACTPOHOMHUYECKUMH  IMOHATUSIMH,  TO3BOJISIIOIIUMH  XapaKTepU30BaTh
IPOLIECCHI, TPOUCXOAAIINE Ha 3BE3/1aX, B 3BE3JHBIX CUCTEMaX, B MEKIaTaKTHUECKOH cpelie; ABIKEHHE
HeOEeCHBIX TeJ, IBOJIIOLIUIO 3Be3/1 U BeeneHHoi;

I[IPy 03 cdopMupoBaHHOCTh YMEHHsI pa3iIu4yaTh YCIOBHS TNPUMEHUMOCTH MOJeNei
($u3NUECKUX TeN U MPOLECCOB (SBJICHUIN): MHEpIHMaIbHAs CHCTEMa OTCYeTa, MaTepHUalbHas TOUKa,
PaBHOYCKOpPEHHOE JBIKEHHE, CBOOOJIHOE MajieHue, a0COII0THO yrpyras Jaedopmanus, abCoOTHO
ynpyroe u aOCONIOTHO HEyNpyroe CTOJKHOBEHHs, MOAeNel Trasza, XHUJIKOCTHU U TBEpIOro
(KpUCTAJUIMYECKOT0) Teja, UIEaJbHOrO Ia3a, TOUYEUHBIH 3apsi, OHOPOJHOE 3JIEKTPHUUECKOEe IOJIe,
OJTHOPOJHOE MarHUTHOE TI0JIe, TApMOHHYECKHE KOoIeOaH!s], MaTeMaTHYECKUI MasTHUK, HJeaIbHBIN
NPY>KUHHBIH MasiTHUK, TAPMOHHYECKUE BOJIHBI, UICATbHBIN KOJIEOATEIbHbIM KOHTYp, TOHKAs JINH3A;
MoJiesiell aToMa, aTOMHOTO siJpa U KBAHTOBOI MOJIENN CBETA;

I[IP6 04 BnajeHHe 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHSAMH (3aKOH BCEMHPHOTO
tarorenusi, [, II u III 3axkonsl HbloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW 3HEPruu, 3aKOH
COXpaHCHHsI MMIYJIbCA, TPUHIMIT CYNEPIIO3UIMUA CUJI, TIPUHIUII PAaBHONPABHOCTH WHEPIMAIbHBIX
CHCTEM OTCYETa; MOJIEKYSIPHO-KHHETHYECKYI0O TEOPHUIO CTPOCHHMS BEILIECTBA, TA30BBIC 3aKOHBI,
HEPBBIH 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsiia, 3akoH Kyiona, 3akoH
Owma 1uis1 ydacTka 1emnu, 3akoH Oma Juis TIOJTHOM AJIeKTpUdecKoi nenw, 3akoH Jxoyns - JleHna, 3akoH
DIIEKTPOMArHUTHOW  HMHIAYKIMH, 3aKOH  COXPaHEHHWsS DHEPTrUH, 3aKOH  NPSIMOJIUHEWHOTrO
pacrpoCTpaHEeHUs] CBETa, 3aKOH OTPaKEHHs CBETA, 3aKOH NPEIOMIICHHS CBETa; 3aKOH COXpPAaHECHUS
OHEPTUH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPHYECKOrO 3apsiaa, 3aKoH
COXpaHEeHMsI MAacCOBOTO YHCIA, MOCTynaThl bopa, 3aKOH pagroaKTUBHOTO pacrazia); yBEpEHHOE
UCIIOJIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH TIPH aHaji3e (PU3NUECKHUX SBJICHHUH U MIPOILIECCOB;

[IPy 04 cdopmupoBaHHOCTH YMEHHsI OOBSICHATH OCOOCHHOCTH MPOTEKaHHs (HU3NIECKHX
SIBJICHUI: MEXaHUYECKOE JBIKEHHE, TeIUIOBOE JBIDKCHHUE YACTHIl BEIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE JBIDKEHHE, IU(Qy3us, HCIApeHHe, KUICHWE W KOHJCHCAIMs, IUIABICHUE U
KpPUCTAJUTM3aIMs, HANpPaBICHHOCTh TEIUIONEPeau, JJICKTPH3AIMUU TeJl, SKBUIOTEHIIMATbHOCTH
MOBEPXHOCTH  3apSHKEHHOTO  TPOBOAHMKA, DJIEKTPOMAarHUTHOMW  HMHIYKIWH, CaMOWHAYKIUH,
3aBHCHUMOCTH COIIPOTUBJICHHS IOJIYIPOBOJHUKOB "p-" M "n-TMnoB" OT TemmepaTypbl, PE3OHAHCA,
UHTEepPEpPEeHINN BOJIH, AU(PAKIUU, TUCIEPCHH, TIOJIHOTO BHYTPEHHEIro OTpaxeHus, Gpotorddexr,
bu3nyecKue MPUHIIMITBI CIEKTPAILHOTO aHAJIM3a U paboThI Masepa, "anbda-" u "Geta-" pacnans saep,
raMMa-us3JyueHue saep;

[TP6 05 ymenue yunThiBaTh FPaHULBI IPUMEHEHHS U3yYCHHBIX (PH3MUYECKUX MOJIEIICH:
MaTepHuaabHas TOYKa, MHepIHaIbHast CUCTEMa OTCUETa, HJeaIbHBIN ra3; MOJCIH CTPOCHHUS Ta30B,
KHUIKOCTEH M TBEPJIBIX TEJI, TOUCUHBIN AIEKTPUUICCKUHN 3apsi/, sAepHasi MOJIENb 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 SIBIICHUH MUKPOMHPA, MAKpOMHpPA U METaMHpPa, Pa3udaTh YCIOBHs (TPaHUIIBI, 001acTH)
NPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS] MEXaHMYECKOH JHEepruH, 3aKOH COXPaHCHUS HMMITYJIbCa, 3aKOH BCEMHPHOTO
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TATOTECHUS, TEPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHs 3JEKTPHUUECKOTO 3apsija, 3aKOH
COXPAaHEHMs HHEpPIUU) U OrPAHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIU3UPOBATh
¢u3nuecKkue MpOLECChl, HUCIONb3Yysl OCHOBHBIE IIOJOXEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;
OTHOCUTEJIbHOCTh MEXaHUYECKOTO JBYKEHUs, (POPMYJIbl KHHEMATHKU PABHOYCKOPEHHOI'O JIBU)KEHUS,
npeoOpas3oBanust ['amwiies 171 CKOPOCTM W INepeMelleHus, TpH 3akoHa HbIOTOHA, NpUHIMII
OTHOCUTENILHOCTH ['anuies, 3aKOH BCEMHUPHOTO TATOTEHMs, 3aKOHbl COXPAHEHUS HUMILyJIbCa HU
MEXaHUUYECKOW HSHEPIUH, CBS3b PabOTHl CHIBI C M3MEHEHHEM MEXaHWYECKOM SHEPruH, YCIOBHUS
paBHOBECHsI TBEPJOTO TeJa; CBA3b JABJICHUS WICATHHOTO ra3a Co CpeJHel KMHETHUECKOH YHepruei
TEIUIOBOTO JBIDKEHHS M KOHILIEHTpAIMEH €ro MOJIEKYJ, CBSI3b TEMIIepaTyphbl BEIIECTBA CO CpeaHEl
KWHETHYECKON SHEPTHel ero 4YacTull, CBSA3b JaBJICHUS WACAIHHOTO ra3a ¢ KOHIIEHTPAuei MOJIeKy U
ero TemrepaTrypoii, ypaBHenue MenjeneeBa-Knanelipona, nepBblii 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpPaHEHMsl HPHEPTUU B TEIUIOBBIX IIPOLECCaX; 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsija, 3aKOH
KynoHa, moTeHIManbHOCTh 3JEKTPOCTATUYECKOrO MOJIs, MPUHLHKI CYNEPHO3ULMU 3JIEKTPUUECKUX
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 DUHINITENHA, ypaBHeHHEe DiHIITeHHA U1 (hoTodddekTa, mepBblil U BTOPOit
noctyiatel bopa, npuHIMn HeonpeaeneHHocTH 1 eiizenOepra, 3aKOH COXpaHEHHS 3apsAaa, MaCCOBOTO
YHCIIa U DHEPTUH B SACPHBIX PEAKLUAX, 3aKOH PAJUOAKTUBHOTO pacraa;

ITP6 06 BiaseHre OCHOBHBIMH METOJAMHU HAYYHOTO MO3HAHHMS, UCIIOJIb3YEMbIMU B (DU3HKE:
HPOBOJUTH NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIMUMH, BEIOMPast ONTUMAIBHBIN CI10CO0
U3MEPEHUs] U UCHOJb3Yys H3BECTHBIE METOIbl OLIEHKHU IOTPELIHOCTeH H3MEpeHUi, HpPOBOIUTH
UCCIICIOBAaHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIWYMH C MCIOJIb30BAHUEM MPSMBIX H3MEpEHUi,
OOBSICHATH MOJYYCHHBIC PE3YIbTATHI, UCIOIB3Ysl (PH3UUECKUE TEOPUH, 3aKOHBI U MOHATHS, U JIeaTh
BBIBOJIBI; COOJIOATh MpaBHia OE€30MacHOro TpyJa IMpH NPOBEIEHHHM HCCIEIOBAHUN B paMKax
y4eOHOT0 KCTIEPUMEHTA U y4eOHO-HUCCIIeA0BATEIBCKON EATEILHOCTH C UCTIONIb30BaHHEM HU(POBBIX
U3MEPUTENILHBIX YCTPOHCTB U 1a00paTopHOro 000pyI0BaHuUs; CPOPMUPOBAHHOCTD MPEICTABICHUN O
METO/aX MOJyYSHUsI HAYIHBIX aCTPOHOMHUYECKUX 3HAHHIA;

[IPy 06 chopmMupoBaHHOCTH yMEHHH MPHUMEHSITH OCHOBOIIOJATAIONIME ACTPOHOMUYECKHE
MOHSTHSI, TEOPUH U 3aKOHBI ISl aHAIN3a M OOBSICHEHHS (PU3UUECKUX MPOILECCOB MPOUCXOASIINX 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 MoJIeNbIO, UCIIONb3Ys (hU3NYEeCKHe 3aKOHBI M IPHUHIUIBI; HA OCHOBE aHAIN3a YCIIOBUS
3ajjaud  BBIOMpATh (PU3MUECKYIO MOJE€Nb, BbIIENATh (U3MYECKHE BEIMYMHBI M (DOPMYIIBI,
HEOOXOJUMBIE ISl €€ pEIICHUs, MPOBOJUTH pAacyeThl M OLEHUBATH PEATbHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3MYECKOW BEIUYMHBI; pellaTh KayeCTBEHHBIC 3aJaud, BBICTpPAaWBas JIOTHYECKH
HETPOTUBOPEUMBYIO IIETIOUKY PACCYKACHUH C OMOPOH Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nuecKue SBICHHUS;

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

ITP6 08chopMUpPOBAHHOCTH YMEHHSI MPUMEHSTH IOJYYCHHBIC 3HAHUS [UIS1 OOBSICHEHHS
YCIIOBUH MpOTeKaHUs! (PU3NYECKUX SIBICHUN B MPUPOJIE U JJIS MPUHATUS MPAKTHUECKUX PEIICHUH B
MOBCEHEBHOM JKM3HU I oOecnieueHust 0€30IacHOCTH MIPU 00pallieH!H ¢ OBITOBBIMU IIPUOOpaMHu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsS 370POBbS U COONIIOJCHHS HOPM HSKOJOTHYECKOTO
HOBEJICHUS B OKPYXKAIOLLEH cpejie; TOHUMaHHe HEOOX0IMMOCTH IPUMEHEHUs JOCTHKEHUN PU3UKH U
TEXHOJIOTHH JJIs1 pallMOHAJILHOTO IIPUPOI0TI0Ib30BaHMS;

I[Py 08 cdopmMupOBaHHOCTh MPEACTABICHUH O METOJAaX IOJyYCHHS HAYYHBIX
ACTPOHOMMYECKHMX 3HAHWH; BIAJCHUE YMEHHUSMH CaMOCTOSTEIbHO (OPMYIHPOBATH LENb
uccnenoBanus (IPOEKTa), BEIIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMS OCHOBOIOJIATAIONINX (PH3HUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX HKCIEPHUMEHTAIbHBIMHU CPEICTBAMM; IUIAHUPOBATH U
MPOBOAUTH (PU3NUECKHE IKCTIEPUMEHTHI, ONUCHIBATh U AHATM3UPOBATH MOJIYYEHHYIO ITPH BBITTOJIHEHUU
HKCIEPUMEHTA UH(POPMALINIO, OIIPEEIIATh JOCTOBEPHOCTh MOIYYEHHOIO PE3yJIbTaTa;
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IIP6 09 chopmupoBaHHOCTH COOCTBEHHOH MO3WIMHK 10 OTHOIICHUIO K (u3HUecKoii
uH(OopManuy, MoTydyaeMol U3 Pa3HBIX UCTOYHUKOB, YMEHHUH HMCIOJIB30BAaTh LHU(PPOBHIE TEXHOIOTHU
JUIS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALNHU U TPEICTABICHU YIeOHOH 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
paccMaTpruBaeMOi MPOOIIEMEI;

[Py 10 chopMupoBaHHOCTH YMEHUI aHAIU3UPOBATH U OIIEHUBATH MOCIEACTBHS OBITOBOH H
HPOU3BOJCTBEHHON JI€ATEILHOCTH YEJIOBEKA, CBSI3aHHOW C (PM3NYECKUMH IIPOLECCaMU, C MO3UIUH
HKOJIOTHUYECKON O€30MacHOCTH; NMPEJCTABICHUNA O pallMOHAJBLHOM HPUPOAONOIb30BAHUM, a TaKXKe
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
npuoOpeTeHHsT HOBBIX 3HAHMUN B MPOIECCE BBIMOIHEHUS MPOSKTHBIX U YU4eOHO-HCCIEI0BATEIBCKUX
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.

®oH/IbI OLICHOYHBIX CPEACTB BADHATHBHOM 4aCTH

no cneuuajgbHocT 23.02.02 Opranusanusi nepeBo30K U ynpasJieHHe Ha TPAHCIIOPTe.

2.
®onpl orieHouHBIX cpeAcTB (nanee — @OC) npencTaBieHbl B BUIE MEXAUCITUTUTMHAPHBIX
3a/laHui ¥ HaNlpaBJIeHbl HA KOHTPOJIb KA4E€CTBA U YIIPaBJICHHUE IPOLECCOM ITPUOOPETEHUS
00y4armuMucss He0OXOAUMBIX 3HAHUH, YMEHH, HAaBBIKOB U MPOLIECCOM (POPMHUPOBAHUS
KOMIIETEHIINH, OIPeIeNIEHHBIX OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMOi CPETHETO
MPOECCHOHAIBHOTO 00pa30BaHUs MO KAXKIOW TUCIUTIIHHE (MOJIYIIIO) MTOCPEACTBOM TEKYIIIETO
KOHTPOJISI yCIIEBaeMOCTH, MpoMekyTouHoi aTTectanueit. ®OC pa3pabaTbIBaloTCs € OMOPOH Ha
CHUHXPOHH3UPOBaHHbIE 00pPa30BaTENIbHBIE PE3YIbTAThl U C YUETOM NPO(ecCHOHATBHOM
HalpaBJIEHHOCTH 00pa3oBaTeIbHOM nMporpaMmsl 1o cnennanbHocTd 23.02.02  Opranusauus
NepeBO30K U yNpaBJieHHe Ha TPaHCIopTe.
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Ne paznena, Tembl

Koanl
o0pa3oBaTe/ibH
bIX Pe3yJIbTATOB

(JIP, MP, ITP,
OK)

BapuaHThl MeXXIMCHUIUIMHAPHBIX 321aHUI

Pasnmen Ne 1
Mexauuka

Tema 1.1
Kunemaruka

bunapnoe 3ansitue
Ne 1,2

Pacuer MexaHU4YEeCKOTO ABUKEHUS TOKOMOTHBA C
Y4€TOM JIOMYCTUMOro ycKopeHus Ha JK/|
CocraBiieHH€ MpUKa3a Mo CKOPOCTSM Ha 3a/IaHHbIN
Y4acTOK MYyTHU

Pazmen Ne 1
Mexanuka

Tema 1.2
JnHamMuka
bunapnoe 3ansaTue

Ne 3

Pacuer JWHAaMUKHN IBUXXCHUA JTOKOMOTHBA

Pazgen Ne 1
Mexannka

Tema 1.3 3axk0oHBI
COXpaHEHUS B
MEXaHUKE

bunapnoe 3ansaTue
Ne 4

Pacuer ckopocTr 0TKaTa BAaroHOB IIPH
(GOopMHPOBAHNHU COCTaBAa HA COPTUPOBOYHBIX
ropKax.

Pasnmen Ne 2

Tema Ne 2.3
CBoiicTBa ra3os,
JKUIKOCTEH 1
TBEPJbIX TEI
bunapnoe 3ansaTue

N3ydeHue posin KanvUIApHbBIX sABICHUN Ha XK/[
N3yuenue MPUYNH nedopManuu
JKEJIE3HOJJOPOKHOTO ~ TOJIOTHA U CHOCOOOB
YBEJIMUYEHUS] YCTOMYUBOCTH €T0 K JIe(hopMaIvsiM.

Ne5,6,7,8.
Paznen Ne 3 Pacuer conpoTHBIIEHHSI KOHTaKTHOIO NPOBOJA HA
OneKTpoauHaAMHKa 3aJJaHHOM Y4acTKe.

Tema 3.2 3axkoHbI
IIOCTOSTHHOT'O TOKa
bunapnoe 3ansTue
Ne 9, 10

Nzyuenue cucrema oborpeBa BaronoB Ha XK/|

Paznen Ne 3
DNeKTpoAMHAMUKA

Tema 3.4
MaruuTtHoe 1oJe

bunapHoe 3anstue
Ne 11

N3ydyeHue ycTpoiicTBa W MpPUHIMNA JAEHCTBUS
AIEKTPOMATHUTHOTO pene B cucreMe
aBTOOJIOKMPOBKH.

31




Paznen Ne 4
Konebanus u
BOJIHBI

Tema 4.1
Mexannueckue
KoJIeOaHusA

bunapnoe 3ansaTue
Ne'12,13

1. V3ydyeHne HETaTUBHOTO BIMSHUS KOJcOaHWN Ha
MMOJBHUKHOU COCTAB.

2. V3ydyeHne BO3IEHCTBUS BUOpALMI pa3IMUHOMN
YacTOTHI HA OPraHU3M YeJIOBEKa.

Pasnen Ne 4
Konebauus u
BOJIHBI

Tema 4.2
Mexanuueckue
BOJIHBI

bunapnoe 3anatue
Ne 14, 15

1. Usydyenne crnocoboB OoprObI ¢ 1mrymom Ha XKJ[
TPaHCIIOpTE

Pasnen Ne 4
Konebauus u
BOJIHBI

Tema 4.3
DNeKTPOMarHUTHBI
€ KoJieOaHus

bunapnoe 3ansaTue
Ne 16

1. U3yyenune ycTpolicTBa MNpPUHIUINA JEHCTBUSA H
IIpUMeHeHus resepartopa Ha JK/I.

Pasnen Ne 4
Konebanus u
BOJIHBI

Tema 4.3
DNEeKTPOMAarHUTHBI
€ BOJIHbBI

bunapHoe 3anstue
Ne 17

2. V3yuyeHue NpUMEHEHUsS PAJANOCBSI3U U UCTOYHUKOB
panuornomex Ha XKJ[

Pasnen Ne 5
Omruka

Tema 5.2
Bomnosrie
CBOIICTBA CBETa

BI/IHapHOC 3aHATHUC
Ne 18, 19, 20

1. W3yuenue ycTpoilcTBa, NpUHIMIA JIEHCTBUS U
npumenenue Ha JXK/[ mazeproro uarepdepomerpa

2. V3yueHne TNpUMEHEHUS  DPA3IUYHBIX  BUJOB
n3nyuyenus Ha JXK/]

Pasnen Ne 6
DeMeHTHI
KBaHTOBOH (pU3UKH

Tema 6.1
KBanroBag ontuka

bunapHoe 3ansTue
Ne 21

1. U3ydyenue ycrpoiicTBa, NpHHLMIA AEUCTBUS U
npumeHenus Ha XKJI poTtornementon
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