


IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peamm3zauuu TpeboBanuit ®PI'OC OOO K mIaHUPyeMbIM JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «®U3UKA>»

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHINA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYIO0 KapTUHY MHUpPA, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUS! HAayYHOTO
MeTO/1a TO3HAaHMS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, ¢pusnka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETAMM JIOJKEH 1aTh NIKOJIbHUKAM
Mpe/icTaBiIeHHE 00 yBIIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMUPOBAHUN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M HHTEpEca K HayKe Y OCHOBHOM MacChl 00YyJaromuxcs,
KOTOpbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1auell ABJISIETCA BBISBICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX JIFOIEH JUTsl TPOJAOIIKEHUS
00pa3zoBaHus U JaTbHEUIEeH MTPOPECCHOHATBHON AEATETHFHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTh YeNIOBEKA 3aHUMAaTh aKTUBHYIO I'Pax-
JAHCKYIO MO3HULHUIO N0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T0
TOTOBHOCTb HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHOTpaMOTHBIHN 4el0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku cniocoOHO BHECTH peIIaoNInil BKJIaa B (OpMHpPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu nzydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmmm
npernoaaBaHus yueoHoro npeaMera «dusnka» B 06pazoBaTenabHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanmu, nporokod ot 3 aekadps 2019 r. Ne [TK4BH.

Lenu nzydenus GU3NKU:

— TpuoOpeTeHne HHTEepeCca U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC Hpe,[[CTaBJICHI/Iﬁ O HAYYHOM MCTOJC MMO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥me MPEACTABICHHUA O pOJIA (DU3HUKH JUTSI PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHI;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00eCeunBacTCsl peIicHHEM
CIIETYIOLIHX 3a/1a4:

— MpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3NUYECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB pEeIIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIMOIHITH ONBITHI, Ja0OpaToOpHble pabOThI U
AKCIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O cepamu TpodheCcCHOHATEHOM NEeATeTbHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiuseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMmMa npeaycMaTpuBaeT usyuenue pusmuku Ha 6a30BOM YpOBHE B 8
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH CTPOEHUS BelllecTBa. Macca U pa3Mepsl
aTOMOB U MOJieKyJl. ONbIThL, TOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPHUH.

Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOro COCTOSHUMN BemecTBa. Kpucrannnueckue u amopdHsIe Tena.
OObsicHEeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEP/BIX TEJl HA OCHOBE MOJI0XKEHUN MOJIEKYJIIPHO-KUHETUYECKOM
teopun. CMauynMBaHUE U KaWUISIpHBIE ABJIeHUS. TeroBoe pacuiupeHue 1 cKaTue.

Temmeparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TETIJIOBOTO JIBMIKEHHS YaCTHIL.

Buyrpennsis sHeprus CriocoObl H3MEHEHUS! BHYTPEHHEH SHEPTHH: TEIUIoNepeada i COBEpIIeHNnEe paboTHI.
BI/I)IBI TCIIonepeaavyun: TCrjIonmpoOBOJHOCTE, KOHBCKIUA, U3JTYUCHUC.

KonmaecTBo TemnoThl. YaenabpHas TEIUIOEMKOCTh BellecTBa. Tenaoo0MeH U TeTJIOBOE PaBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [lnaBnenne u oTBepAeBaHME KPUCTAIMYECKUX BEIIECTB. Y IENbHAs
terioTa masneHus. [lapoobpasosanue u konneHcanus. Mcnapenune (MC). Kunenue. Y nenbHas temnora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KATIEHUs OT aTMOC(HEpHOTO JaBiieHus. BiaxkHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y IeNbHAs TEMI0TA CrOPAHUS.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ termmoBoro npurarens. TermmoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpeapl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHepruH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyszun

. HabGmonenue siBeHnii cMauyMBaHUs M KaTWJUISIPHBIX SIBICHUN

. HabGmonenue TenioBoro pacuiapeHus Tl

. I3menenue naBneHus ra3a mpu M3MEHEHUH 00bEMa M HAarpeBaHUM WIIA OXJIAKICHUHN
. [IpaBmita u3MepeHus TeMneparypbl

. Bugp!l Teronepenaun
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. OXJtakJieHre Mpu COBEPIICHUH PAOOTHI

9. HarpeBanue npu coBepiieHuu paboThl BHEIITHUMH CHUIIAMH
10. CpaBHEHHUE TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB

11. HaGnronenne kumeHus

12 .HabnropeHre moCTOSIHCTBA TeMIIepaTyphl PHU TUIaBJICHUU
13. Mozeny TenIoBbIX ABUTATEIEH

Jlabopamopnuie pabomul u onvimaol

1. OnbITHI IO OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTIKEHUS

2. OnbBITH IO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MJTK caxapa

3. OnbITHI IO HAOTIOJCHHUIO TETJIOBOTO PACIIMPEHHSI TA30B, JKUIKOCTEH 1 TBEPABIX TNl

4. OmpeneneHue JaBlIeHUS BO3yXa B OaJUIOHE IIITPHUIIA

5. OnbITHI, IEMOHCTPHUPYIOIIKE 3aBUCUMOCTh JIaBJICHHsI BO3JyXa OT €ro o0bhEMa U HarpeBaHus WK
OXJIKIECHHS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUYECKON TPYOKe
OT TEMIIEPATYPHI

7. HabmroieHne n3MeHeHUsl BHYTPEHHEH SHEPTUH Tela B pe3ylibTaTe TEIUIonepeaud U padboThl BHEITHUX
CHII

8. UccrnenoBaHue sBICHUS TETNIOOOMEHA MPU CMEITUBAHUU XOJIOTHOM U TOpsiueid BOIbI

9. OmnpeneneHne KOJIMYECTBA TETUIOTHI, TOTYYEHHOTO BOIOH MPHU TETIOOOMEHE C HarpeThIiM
METALUTUIECKUM IITUHAPOM



10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCIapeHust

12. Onpenenenrne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa
13. Onpenenenuie yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. 3J1eRTpnqec1me U MAarHMTHbBIC ABJICHUSA

Dnektpuzaius Ten. [[Ba pona anekTpuueckux 3apsaoB. Bzanumo aelictBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI B33HMOI[€I>'ICTBI/I$I 3apsOKCHHBIX TCJI OT BEJIMYUHBI 3apsAd0B U paCCTO AHUA MCKIAY TeﬂaMI/I).

Dnekrpudeckoe noje. Hanpspk€HHOCTD 3JEKTPHYSCKOTO ToJsl. [[pUHIMTT CYNIEPITO3HIINN MIEKTPUICCKIX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DIeMEHTapHbIN AiekTpuueckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUYIECKOT0 3aps/ia.
DneKTpuYecKuil TOK. Y CIOBHS CYILIECTBOBAHUS JIEKTPHUUECKOTO TOKa. VICTOUHHUKH MOCTOSIHHOTO TOKA.

JlecTBUS DIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHM TOK B XKHUIKOCTSIX
U Ta3ax.

Onexrpuueckas nenb. Cuna Toka. Dnekrpudyeckoe HanpspkeHre. ConpoTUBIIeHNE TPOBOAHMKA. Y JIETbHOE
COIIPOTHBIIEHHE BemecTBa. 3akoH Oma i yaacTka renu. [lociaenoBaTensHOE U MapauieTbHOE COSIMHEHNE
IIPOBOAHHKOB.

PaGota 1 MOITHOCTB A5IeKTpUUECcKOro Toka. 3akoH Jxoyns— JleHna. DiaexkTpuyeckue 1enu U NoTpeouTenn
AIIeKTpUYecKo sHepruu B ObITY. KopoTkoe 3ambIKaHUE.

ITocTossHABIE MarHuTHEL. B3anmMoaeHcTBHE NMOCTOSHHBIX MarHuToB. MarauTHoe nojie. MaruuTHoe moJjie
3eMJIi U €ro 3Ha4YeHue Jyis )kU3HU Ha 3emuie. OnbIT Dpcerena. MarHUTHOE MOJIe SJIEKTPUYECKOTO TOKA.
[IpumeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MarHUTHOTO MOJIA Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICIOJIb30BaHKE AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SBneHne aneKkTpoMaruuTHOM HHAYKIHH. [IpaBumo Jlenna. Dnexkrporeneparop. CriocoOb!
MOJIyYEHUS AIIEKTPUUECKOM SHEPTUU. DNEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHHKAX SHEPTHH.

Jemoncmpayuu

DnexTpusanus Tei

JIBa posia 3NIeKTPUUECKHUX 3apSA0B U B3aUMOJICHCTBHE 3aps>KEHHBIX Tell
YCTpoicTBO U IEUCTBUE IEKTPOCKOTA

DnekTpocTaTU4ecKass MHIYKIUs

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB

[TpoBOAHMKY U TUAIEKTPUKU

Mo ienupoBaHye CUIOBBIX TUHUM SJEKTPUUYECKOTO MO

S Al o e

M cTOYHUKH TTOCTOSIHHOT'O TOKa

e

JlelicTBUS 2IEKTPUUECKOTO TOKA

10. DnekTpuUecKHil TOK B )KUIAKOCTH

11. I'a30BB1#1 pa3psig

12. 3mepenue cuiibl TOKa aMIepMETPOM

13. U3mepenne 3eKTpUYECKOTO HAIpPSHKEHUsT BOJIBTMETPOM

14. PeoctaT 1 MarasuH CONpOTUBICHUN

15. B3auMoieiicTBHE ITOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/iefieHUs MOJ0COB MarHura 17.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB

18. OnsIT Opcrena



19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMAarHuT

20. JlelicTBHE€ MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM

21 DnexTpoABUraTeab NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIICHUA 3JEKTPOMArHUTHOM MHIYKIIMU

23. Onbitel Dapanes

24. 3aBUCUMOCTb HAlpaBJIEHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BOSHUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnuie pabomul u onvimal

OI1IBITEI IO Ha6J'IIOIICHI/IIO QJICKTPU3alUU TCII I/IHI[YKIII/IGﬁ " IpHU COITPUKOCHOBCHN U
HCCHC[{OB&HI/IC IICfICTBPI?I SJICKTPUYCCKOTIO I10JIA Ha ITPOBOJHUKH U JUBJICKTPHUKU
COopka u mpoBepKa pabOThI AMEKTPHUUECKON 1IETH MOCTOSTHHOTO TOKa

N3mepenue u perynupoBaHue CHIIbI TOKa

A e

N3mepenue u perynupoBaHue HaPsDKEHUS

6. HccnepoBaHue 3aBUCHMOCTH CUJTBI TOKA, UYIIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITBI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH DJIEKTPUIECKOTO COMPOTHUBIICHHS TPOBOJHUKA OT €T0 JITUHBI,
TIJIOIIA/TA TTIOTIEPEYHOTO CEYSHUS M MaTepHasia

8. TIpoBepka mpaBwIIa CIOKEHUSI HAMPSHKEHUI TTPHU TIOCIIEIOBATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia Ajsl CUJIBI TOKA TIPH MapauIeTbHOM COSTIMHEHUN PE3UCTOPOB

10. Onpenenenne paboThl AMEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP

11. OnpeneneHne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE

12. ViccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalPsLKEHUS Ha Hell

13. Onpenenenue KII/] narpeBaresns

14. UcciaenoBanye MarHUTHOT'O B3aNMMOJIECHCTBUS IIOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB IIPU UX 00bETMHEHUH U Pa3JIeIeHUN

16. HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMO/ICICTBUS KaTyIIKU C TOKOM U MarHuTa ot
CHWJIBI TOKA U HalpaBJICHUS TOKA B KAaTYyILIKe

18. M3ydyeHue neicTBUA MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM

19. KoncrpyupoBanue 1 u3ydeHHe pabOThl AJIEKTPOABUrATEIs

20. Usmepenue KII/] anekTpoaBUraTeabHON yCTaHOBKHU

21. OnbITHI IO UCCIEIOBAHUIO SIBJIEHUS 3JI€KTPOMArHUTHOM MHIAYKIIMH: UCCIIEI0BAHNE U3MEHEHUN
3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKa



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B § Kj1acce HAMPaBJICHO HA JIOCTHKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe éocnumanue:
— IMpOsBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAyKH;

— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEW COCTABIISIONIEN KYIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0OE30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH IIPaBUJI OE30M1ACHOTO MOBEJICHHUS HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y

APYroro 4€j10BCKaA.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKPY)KaIOH_[eI\/'I
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKPY)KaIOH_[eI\/'I

Cpellbl;— OCO3HaHHe TI00aTbHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus.
Aoanmauusa 00yyaruiezoca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEdbl:

— HOTpC6HOCTB BO B3aHMMOACHCTBUU IIPU BBIITOJIHCHUU HUCCIIeJOBAaHUN U ITPOCKTOB (bH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTD OIBITY U 3HAHUAM NPYI'UX;
— IMOBBIIICHUEC YPOBHMA CBOEM KOMIIETEHTHOCTHU 4gepe3 MPAKTUYCCKYHO NCATCIBHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMI, B TOM YHCIe POPMYIUPOBATH UJIEH, MOHATHS,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00nacTu Gpu3mku;

— IJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETCHUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBATh U BBISIBIIATH B3aMMOCBSI3H IPUPOJIbI, OOIIECTBA K SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PH3UYECCKIX 3HAHU;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIHSHUS Ha OKPYKAFOIIYIO CPETy, BOSMOXKHBIX II100aTbHBIX

HOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI
YHUuBepcabHbIC IO3HABATEIHHBIC JCHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIIMHA, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBJICHHSIM;
— BBISABJIATH PUYHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PU3MUCCKHUX SIBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHNH;
— CaMOCTOSTEIHLHO BBIOMPATh CIIOCOO pelIeHus yueOHOM PU3nUecKoi 3a1auu (CpaBHEHNE HECKOJIBKUX
BApUAHTOB peIlIeHHs, BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIEICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,;
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTAaBJICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PH3NUECKUiA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PH3NYECKOTO SBJICHHUS;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBHO (GOPMYIUPOBATH 000OIIEHHUS U BEIBOBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (DU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:
— TPUMEHSTH PA3JIMYHbIE METObl, HHCTPYMEHTHI M 3alIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHaAJU3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIIMIO PA3IMYHBIX BUA0B U (hopMm
IIPEICTaBICHMUS,
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIBHYIO (POPMY MpeACTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOXKHBIMU CXCMaMH, THarpaMMamMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0J1e 00CYy)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOi TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7aud U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CYXICHUSAMH IPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BHIIIOJHEHHOTO (PHM3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHoCcmb (COMPYOHUYECME0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IeJId COBMECTHOM ACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBUS 10 €€ JOCTHKEHUIO:
pacrmpeiensTh poyi, 00CYKAaTh MPOILECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIIOJIEH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OO MTPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YIACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMINX TSl peleHUus PU3NIECKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4ETOM MUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH IIpe/iaraeMble
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U MpeJJiarath IiaH e€ n3MEHEHUS;

— OOBSCHATH NPUYMHBI JOCTHXKEHUS (HEIOCTIXKEHUS ) Pe3yIbTaTOB IEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/I BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX pr,Z[HOCTCfI;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyroro.



Ilpunamue ceds u opyaux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTtHbIe pe3ynbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXXaTh CYPOPMHUPOBAHHOCTD Y 00YJaIONTIXCS
YMEHHUH:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACBHIIIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATypa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsl, SIIEKTPUYECKOE I10JIE, TPOBOIHUKH U TUIJIIEKTPUKH, ITO CTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuyaTh SABJIEHUS (TEIIOBOE paclliipeHue/cxaTie, Terionepeaada, TerIoBoe paBHOBECHE,
CMa4yMBaHUE, KaMUISPHBIC SIBJICHUS, HCTIAPEHKUE, KOHICHCAIIMSI, TUIABJICHHE, KPUCTAJUTH3AIUS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBUE 3aPsA0B, TEHCTBUSI JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOJICHCTBIE
MarHuTOB, JICUCTBUE MAarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHIAYKIIHS ) TIO OTIH -
CaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, IEMOHCTPHUPYIONIUX JTaHHOE (HU3UIECKOE
SIBJICHHE;

— pacro3HaBaTh MPOSBIECHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUHN B OKPYXKAIOLIEM MUpPE, B TOM YHCIIE
(uznueckue SBICHUS B MPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPHUUECKUE SBJIEHUS B aTMOc(hepe, FIMEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3emiu, Apeid Moo coB, poJib MArHUTHOTO TOJIS 71 KU3HU Ha 3eMIie, MOJISIPHOE CHU-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIJICJATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBJICHUN;

— OIIMChIBATh U3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIuid, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BCHIICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa30BaHI/I5I, yYACIbHAaA TEILJIOTa CropaHus
TOIIJINBA, KOBCI)CI)I/II_II/IGHT MOJIE3HOI0 JIEHCTBUS TEILUIOBOM MallnHbl, OTHOCHUTECJIbHAA BJIA)KHOCTB BO3yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC ITPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABUJIBHO
TPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/ISI/I‘ICCKI/IX
BCIINYMH, HAXOAUTH q)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYHH,

— XapaKTepHu30BaTb CBOMCTBa TCII, q)HSH‘leCKI/Ie SABJICHUS U ITPOLECCHI, UCIIOJIB3YS OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN Mo JieH
(Ha Ka4CCTBCHHOM ypOBHC), 3dKOH COXpaHCHUA 3apsa/iad, 3aKOH Owma I ydaCTKa IICTIH, 3aKOH ]_I)KOYJ'I}I -
.HCHI_[a, 3aKOH COXpPAaHCHUSA SHCPIrUn; IpU 3TOM HaBaTh CIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3alluChIBaATb
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0bsIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,
(GU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIC 3aJaui B 2 - 3 NeCTBHUS, HCIIONIb3YS



3aKOHBI U (JOPMYJIBI, CBS3bIBAIOIINE (PM3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33aJa4l
3alMChIBAaTh KPaTKOE YCIOBUE, BBISBIIATH HEAOCTATOK JAaHHBIX JUISl PELIEHU 3a]1a4l, BHIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE IS €€ PEeIICHUs, TIPOBOJUTH PACUYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE
($U3M4eCKOil BETUYNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD IIPU IMTOMOIITHN (1)I/IBI/I‘ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMHMCAaHUC UCCIICAOBAHMS, BEIACIATE IIPOBCPACMOC NPCAINOJIOKCHUC, OLCHUBATL ITPABUJIIbHOCTDL ITOPpAAKA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUH W (PU3NIECKUX CBOICTB TEI
(KanuIsipHbIE SBJICHMS, 3aBUCUMOCTb JIaBJICHUS BO3/AyXa OT €ro 00béMa, TeMIlepaTypbl; CKOPOCTH MPO-
11ecca OCThIBAHUS/HArPEBAHUS NP U3TyYSHUH OT LIBETA W3JIy4aromeH/oTI0Iaoneil IOBEpXHOCTH;
CKOPOCTb MCIIapEHUs BOJIbI OT TEMIIEPATYPhI )KMJIKOCTH U IIJIOLIAAN €€ IOBEPXHOCTH; DIEKTPHU3ALUS TE
U B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH IOCTOSTHHBIX MarHWTOB; IEHCTBUS MarHUTHOTO OJIs1 HA TPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl MIOCTOSIHHOTO TOKa): (OpMYIMpPOBAThH
IIpOBEpsiEMbI€ MPEAIOJI0KEHHS], COOMpaTh YCTAHOBKY U3 IIPEI0KEHHOTO0 000pYyI0BaHMs; OMUCHIBATh
XOJ1 OTIbITa U (GOPMYIUPOBATH BHIBObL;

— BBIIIOJHATH MMPAMBIC U3MCPECHUA TEMIICPATYPhI, OTHOCHUT! €JILHOI BJIa)KHOCTH BO311yXa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/IV-IGCKI/IX BCJIIMYHH, CPaBHHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOUW a0COFOTHOM MOTPEITHOCTH;

— TMPOBOAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOU BEJTMUYHUHBI OT IPYTOH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIATA TTOTIEPEYHOTO CEYCHUS U YICIBHOTO COMPOTUBIICHUS BEIECTBA MMPOBOIHNUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOJAHKK, OT HAIMPSHKEHUS Ha MTPOBOIHUKE; UCCIIEIOBAHNE MTOCIIEI0BATEILHOTO U Ta-
paUIeTbHOTO COEAMHEHUH TPOBOTHUKOB): IJIAHUPOBAThH UCCIICIOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJIbTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIHI] ¥ IpauKOB, JEIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHMS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHUsl (U3NUECKUX BEIUUUH (yIelbHas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIICHUE MMPOBOIHUKA, Pa00OTa U MOILIHOCTb AIEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOuparh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, CJIETYsI MPEAI0KEHHON HHCTPYKIIMH, U BBIYUCTISATD
3HAYEHUE BEIUYUHBL;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1ab0paTopHBIM 000pyI0BAaHUEM;

— XApaKTCPHU30BaATb IIPUHIUIIbL HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha X OIMKUCaHUA (B TOM 4YHCJIC: CUCTEMA OTOINICHHA IOMOB, THI'POMETDP, IIapoOBasa Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPIUH, 3JICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKHUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUIN U H606X0):[I/IMLIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— paclio3HaBaThb NPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pH o CXEMaM U
CXCMATUYHBIM pUCYHKaAM ()KHI[KOCTHBIfI TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATH CXEMBbI JICKTPUICCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIbHBIM COCANHCHUCM 2JICMCHTOB, pa3jindyast YCJIIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O TPUMEpPaxX MPaKTUYECKOTO UCTIONb30BaHUS



(bu3HUYECKUX 3HAHWUH B MIOBCEHEBHOW KHU3HU JIJIsl 0OeCcTieueHus: OE30MacHOCTH MIPH 00paIleHnuu ¢ mpruodo-
pamMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

— OCYHIECTBIATh TOUCK HH(pOpMarmu (PHU3MYECKOTO CcoJepKaHus B ceTu VIHTepHeT, Ha OCHOBE
MUMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBLACATH HH(POPMAIIHUIO,
KOTOpasi SIBJSETCS MPOTUBOPEUNBOI HIIM MOYKET ObITh HEJJOCTOBEPHOM;

— HCII0JIb30BATh IIPU BHITIOJHEHUH YUEOHBIX 33JaHUN HayYHO-TIONYJSPHYIO JUTEPaTypy (prU3nuecKkoro
COJIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTu MIHTepHeT; BiIaaeTh npuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE cOOOIIeHNs, 0000111ast nH(QOpMAaLINIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKaHUs, B TOM YHCIIE IyOJIUYHO MPEICTaBIATh PE3yJIbTaThl
MIPOEKTHOM WJIM HCCIEA0BATEIBCKON AESITETbHOCTH; IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYINIEHUE TIPE3EHTAIINEH;

— TIPH BBITIOJIHEHUH YU€OHBIX IPOEKTOB U UCCIIeI0BaHUI (PU3HUECKUX MPOLIECCOB PACIIPEAETATh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMH 3a/1a4aMH, CIEIUTh 32 BBIMOJIHEHUEM IJ1aHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHWBATh COOCTBEHHBIN BKJIA]] B AEITEILHOCTD IPYIIIIbI;
BBICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3periaTh KOHQIUKTHI.



