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Conep:xanue o0ydyenus B 8 Kiacce.

Paznen 1. TensioBeIe ABJICHUSA.

OCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOPUH CTPOEHHUSI BellecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyl. ONbITbl, MOATBEP)KIAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopnenu TBEPAOro, KHUAKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucraminueckue
u amopdubie Tena. OOBSICHEHHWE CBOWCTB Ta30B, XKUAKOCTEH W TBEPABIX TEI Ha OCHOBE
MOJIO)KEHUH MOJIEKYJIAPHO-KMHETHUYeCKOoi Teopun. CMaynMBaHUE M KaNWIUISPHBIC SIBJICHUS.
TemoBoe paciIupeHHe U CKaTHE.

Temnepatypa. CBsi3p TeMIepaTrypbl €O CKOPOCTHIO TEIUIOBOTO JBHXKEHHUS YaCTHII.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHMsT BHYTPEHHEH OJHEPruu: TeIulonepenadya Hu
coBeplieHue padboThl. Buapl Teronepenaun: TeriIonpoOBOAHOCTh, KOHBEKIUS, H3ITyYECHHUE.

KonnyectBo TeroTel. YaenbHas TEIIOEMKOCTh BEIIECTBAa. 1emiooOMeH M TEeIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepAeBaHUE KPUCTAUIMYECKUX
BEIECTB. Y IenbHas Terwiora miasieHus. [lapooOpa3oBanue u konneHcamnus. Mcnapenne (MC).
Kunenue. YnenbHas temniota mapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIUBA. Y IelbHasl TEIJI0Ta CTOPAHHUS.

[Mpunnunsr pabotel TemnoBbix asurareneit KIIJ TemoBoro asurarens. TermoBbie
JIBUTATENH U 3auTa okpysxaromieit cpenst (MC).

3aKOH COXpaHEeHUs U MPEBPAICHHs] SHEPTUHU B TEIIOBBIX Iporeccax (MC).

JleMoHcTpanuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBiaeHuit cMauMBaHUsI U KaMWJUISIPHBIX SBJICHUM.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.

[IpaBuiia u3MepeHus TeMieparypsbl.

Buasl Tenionepenaun.

OxJaxieHre Ipy COBEPLIEHUH PabOTHl.

HarpeBanue nipu coBepiiieHHH padOThl BHEITHUMH CHUJIAMH.

CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEILECTB.

HabntoneHue kuneHus.

Habintoienne noctostHeTBa TEMIIEpaTyphl MPH TUIABJIEHUU.

Mogaenu TerIoBbIX ABUTaTENEN.

. JlJabopaTopHbIe pabOTHI U OTBITHI.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSIKEHHUS.

OnpITHI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITH O HAOTIOIEHUIO TETUIOBOTO PACHIIMPEHHS Fa30B, ) KUIKOCTEH U TBEPIBIX TEI.

Onpenenenue AaBleHUs BO3AyXa B OajUIOHE MITTPHIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJIEHHs BO3[yXa OT ero oonéma u
HarpeBaHus WIN OXJIaXKICHUS.

[IpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJNIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HaGntonenue M3MeHEHHMs] BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TeIulonepenayd U
paboOTHI BHEITHUX CHIL.

HccnenoBanue siBIeHUS TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueii BOIbI.

Onpenenenre KOJIUYECTBA TEIJIOTHI, OIYYEHHOTO BOJIOM IPU TEIJIO0OMEHE C HAarpeThiM
METaJUIMYECKUM [IUIUHAPOM.

Onpenenenue ynenbHON TEIIOEMKOCTH BEIECTBA.



HccnenoBanue npouecca UCIApEHNs.

OrnpenenieHre OTHOCUTENILHON BIIAXKHOCTH BO3AYyXa.

Ornpenenenne yaeIbHON TEIIOTHI IUIaBICHUS JIbJA.

Pazjen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onekrpusanus Ten. J[Ba poja 3JIEKTpUUYECKUX 3apsioB. B3aumopeicTBue 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TET OT BEJIMYUHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

Dnektpuueckoe noiie. Hanpsok€HHOCTD 3eKTpudeckoro nosid. [IpuHiun cyneprno3uiuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHbIN 3neKTpuueckuil 3apsn. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. VCTOuyHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOe, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuwia Toka. OnekTpudyeckoe HanpspkeHue. ConpoTHUBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHE BemecTBa. 3akoH Owma s ydacTka IIemu.
[locnenoBarenpHOE U NapaieIbHOE COETMHEHUE IPOBOJHUKOB.

PaGota M MOIIHOCTH 3JEKTpUYEcKOro Toka. 3akoH Jxoyns—JIeHma. Dnextpudeckue
LENU U MOTPeOUTENHN NIeKTPUIEeCKOr dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuThl. B3auMoJelcTBUME MOCTOSHHBIX MAarHUTOB. MarmuTHoe ToJe.
MarnuTHoe noje 3eMiu U ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Dpcrena. MariutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SIBiaeHue sneKTpoMarHUTHOM uHAyKuuu. IlpaBuno Jlenna.
OnekrporerHepatop. CrocoObl TONYyYEHHUS JJICKTPUUYSCKON OSHEPruu. IJICKTPOCTAHIIMH HA
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

JleMoHcTpanum.

DnekTpu3anus Tel.

JIBa poa 3JIeKTpUYECKUX 3apSAIOB U B3AUMOAECHCTBUE 3aPSIKEHHBIX TEI.

YCTpoUCTBO U JEHCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY W TUBIEKTPUKH.

MoaenupoBaHHie CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJISL.

HcTouHNKH TOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKUIN TOK B JKUJIKOCTH.

I'a3oBbIi paspsn.

H3MepeHne cuibl TOKa aMIIEPMETPOM.

N3MepeHue 3JIeKTpUYECKOro HAIPS)KEHUS BOJIBTMETPOM.

Peocrat n marazuH cOnpOTHUBIICHHN.

B3anmoneicTere NOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHHs TOJIFOCOB MarHUTA.

MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarsuTtHo€e noje Toka. DIeKTPOMAarHur.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABieHUs I€KTPOMAarHUTHON WHTYKIIUH.

OmnbiTel @apanes.

3aBUCHMOCTH HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.



DIEeKTPOreHepaTop MOCTOSTHHOTO TOKa.
JIaboparopHbie paObOThI U OTIBITHIL.
OnbIThI 10 HAOTIOECHUIO SJICKTPU3ALUH Tl HHAYKIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue 1eiCTBUSA JIEKTPUUYECKOTO OIS HA IIPOBOJAHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOoThl JIEKTPUUECKOH 1IeTH MTOCTOSHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha pe3UCTOpeE.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO COMPOTUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOI0 CEYEHUsI U MaTepHraa.
IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH MPU MOCIEI0BATEIbHOM COEIMHEHUHU JBYX
PE3UCTOPOB.
[IpoBepka npaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIIBHOM COSMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI MEKTPUUECKOT0 TOKA, UIYILIETO Yepe3 Pe3UcTop.
Omnpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JIaMIIOUKY, OT HaIlpsSKEHUs Ha
HEH.
Omnpenenenne KII/I narpeBarens.
HccnenoBanne MarHUTHOIO B3aMMOJICHCTBHS IOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TIOJIA TOCTOSHHBIX MAarHUTOB IIPH UX OOBEIUHEHHH W
pa3ieIeHUH.
HccnenoBanue neCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJEUCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.
N3ydenue neiicTBUsL MAarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.
KoncrpyupoBanue u usyueHue paboThl IIEKTPOABUTATENSL.
N3amepenne KIIJ[ a5ekTpoaBUraTEIbHON YCTAHOBKH.
OneIThl MO HCCIEAOBAHUIO SBJIEHUS SJIEKTPOMArHUTHOM MHIYKLIHMH: HCCIEIOBaHUE
M3MEHEHUH 3HAaYeHMsI U HAaIPaBJIE€HUS MHAYKIIMOHHOIO TOKa.
IInanupyemMsble pe3yJbTaThl OCBOCHUs (U3UKU (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO
o01ero o6pa3oBaHusI.
W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO oOOIIero oOpa30BaHMUs HANpaBIeHO Ha
JOCTHKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.
B pesynprare u3ydeHus (QU3MKM Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUS Yy
oOyuatomerocst 0yayT copMHUPOBaHbI CIEAYIONINE JUHYHOCTHBIE Pe3yJbTAThI B YaCTU:
1) maTpHOTHYECKOTO BOCIIUTAHUS:
MIPOSIBJIEHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pU3nUecKoit
HayKH;
LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;
2) TPaKIaHCKOTO U JYXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYXJAEHUU OOIIECTBEHHO-3HAYUMBIX U 3THYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
OCO3HaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JAESITEILHOCTH YU4EHOTO;
3) 5CTETUYECKOTO BOCTIUTAHUS:
BOCHPUATHE ICTETUYECKUX KAauecTB (PU3MUECKON HAyKH: €€ rapMOHUYHOI'O MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IIEHHOCTH HAYYHOT'O MO3HAHUS:
OCO3HaHME LIEHHOCTH (PM3NYECKOM HAyKHM KaK MOIIHOTO MHCTPYMEHTA MO3HaHWUSA MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIONIEN KYIbTYpPHI;
pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, MHTEPECca K UCCIIE0BATENILCKOM NesTeIbHOCTH;
5) dopmupoBaHUs KyJIbTYPHI 370POBbS U SMOIIMOHAIBHOTO 0J1aroMmoIydus:



OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBUJI 6€30MaCHOT0 IMOBEICHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AEKTPUYECKIM
U TEIUIOBBIM 000pPYJOBAHUEM B JOMAIIHUX YCIOBHSIX;

c(OPMHPOBAHHOCTH HABBIKA PE(PIICKCUH, TPU3HAHUE CBOETO MpaBa HA OMIMOKY M TAKOTO
e IIpaBa y Jpyroro 4ejioBeKa;

6) Tpy10BOr0 BOCITUTAHUS:

aKTHUBHOE y4yacTHE€ B PELIEHUU IMPAKTUYECKHUX 33/ad (B paMKax CeMbHM, LIKOJBI, TOPOJa,
Kpas) TEXHOJOIMYeCKOW M COIHMaJbHOM HANpaBICHHOCTH, TPEeOyIOIMX B TOM YHCIE H
(bu3nvecKux 3HaHUM;

MHTEPEC K MPAKTUYECKOMY M3YUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 9KOJIOTUYECKOTO BOCITUTAHUSL:

OpHEHTAlMsl Ha NpUMEHeHHe (U3NYECKUX 3HAHMW I PEUIeHHs 3a7ad B OO0JIACTH
OKpY’Karollel cpezbl, IUIAHUPOBAHUS MOCTYIIKOB M OLIGHKM UX BO3MOXHBIX IOCIEICTBUHA IS
OKpYKaroILEeH Cpeibl;

OCO3HaHME ITI00AJILHOIO XapaKTepa 3KOJIOIMYECKUX IMPoOIeM U IyTel UX peLIeHus;

8) amanTanuu K M3MEHSIOIIUMCS YCIIOBHSM COIIMATBHOW M MIPUPOJIHON CPEIIBL:

NOoTpeOHOCTh, BO B3aMMOJEHCTBMM IPU BBIIOJIHEHUH MCCIEJOBAHUNH U IPOEKTOB
($u3nUecKoil HaPaBICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;

MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSTeIbHOCTD;

noTpeOHOCTh B (hOPMUpPOBAaHMHM HOBBIX 3HAHWIA, B TOM 4YHcie (HOPMYyIHpPOBATH HJIEH,
HOHATUS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSIX;

0co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE AaHaJIM3UPOBATh M BBIABIATH B3aWMOCBSI3M NPUPOIBI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKAa CBOMX JEHCTBHI C y4€TOM BIHUSHHS Ha OKPYKAIONIYIO CpEay, BO3MOXHBIX
17100aJIbHBIX TOCIEICTBUH.

B pesynbprate wuzyueHus (U3MKHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Y
oOyuyaromierocsi OyAayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe Ppe3yJbTaTbl, BKIIOYAOIINE
MIO3HABATENbHBIE YHHBEpCAJbHBIE y4eOHBIC JEHCTBUS, KOMMYHHMKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe JIeMCTBUS, pETyJIATUBHBIE YHUBEPCAIbHbIE yueOHbIE 1eiCTBUS.

OBnazieHre YHUBEPCATBHBIMH y4eOHBIMU TIO3HABATEIIHBIMU JICHCTBUSIMH:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBICHHN);

yCTaHaBJIMBaTh CYLIECTBEHHBIH MPU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS Il 00O0O0IIEHUS U
CpaBHEHWS;

BBISIBJIATh 3aKOHOMEPHOCTH U TNPOTHUBOPEUHUS B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HaOJFOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJISATh TIPUUMHHO-CIICICTBEHHBIE CBSA3M NPU M3YYEHUU (PU3HUECKUX SBICHUN U
IIPOIIECCOB, JIENIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JIETYKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIHYHH;

CaMOCTOSITENILHO BBIOMpPATh croco0 pelieHus: yueOHo gu3nveckoi 3a1ayuul (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOP Haubolee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

2) 6a30BbIe UCCIIEOBATENBCKUE ICHCTBHS:

MCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH 10 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUECKUit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UIECKOTO SIBICHUS;

OLIEHUBAaTh Ha NMPUMEHHMOCTh M JOCTOBEPHOCTh HWH(OpPMAIMIO, MOJYYEHHYIO B XOJe
UCCIICIOBAaHHS WITH YKCTICPUMEHTA;

CaMOCTOSITENTbHO (pOpMyITUpPOBaTH 0OOOIEHHS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIIECOBAHNS,



MIPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TaKXKe
BBIJIBUTATH TPEATIONOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3) pabora ¢ uHbOopMaIuei:

NPUMEHATh Pa3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpoChl IpU MOUCKE U OTOOpe
nH(pOpPMaLlMU WIK JaHHBIX ¢ YU4ETOM IMPeNIoKEHHOU yueOHO! (hr3rueckoi 3aaauu;

aHAJIM3UPOBaATh, CHCTEMATU3MPOBATH M WHTEPIPETHPOBATH MHPOPMALUIO Pa3THUYHBIX
BUJIOB U (hOpM IpecTaBICHUS;

CaMOCTOSITENIHO BBIOMpAaTh ONTHMAaJbHYIO (hopMy mpeacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMHU, uarpaMMaMu, HHOU rpaduKoi u
X KOMOWHAIUSMU.

OBnaneHnue yHUBEpCAIbHBIMU Y4eOHBIMH KOMMYHUKATUBHBIMU JICHCTBUSMU:

1) oGmienue:

B X0/A€ 00CyXJIeHHus ydueOHOro MaTepuaina, pe3yjibTaToB JabOpPaTOpHBIX paboT H
IPOCKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMBI W BBICKA3bIBaTh WJICH,
HAaIlCJICHHbIE Ha PellieHue 33/1a4u U MoJiep KaHnue OJ1aroxeaTeIbHOCTH O0IICHNUS;

COIMOCTABJIATh CBOM CYXKJIEHUS C CYXACHUSMH JAPYyrUX YYacTHHKOB JIMAJIOTa,
00HapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIHII;

BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPENCTaBISATh  Pe3yabTaThl  BBIMOJIHEHHOTO  (PU3MYECKOrO  OMbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUS, TIPOCKTA).

2) cOBMECTHasl IeATENbHOCTh (COTPYAHUYECTBO):

MOHUMATh W HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBUIYaJIbHON pabOTHI MpH
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh IIETM COBMECTHOW JESTEIbHOCTH, OPraHW30BHIBAThH JEHCTBHS 1O €&
JOCTHKEHUIO: paclpeleNisiTh PO, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

BBITIONHATh CBOIO 4acTh Pa0OTHI, JOCTUTas KAadeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIpaBJICHUIO M KOOPAMHUPYS CBOU JCHCTBHSI C APYTHMH WICHAMH KOMAH/IbI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIBHO
c(OpPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

OBnajzieHne yHUBEPCAIbHBIMU YUEOHBIMU PETYISTUBHBIMU J€HCTBUSAMMU:

1) camoopranuzanus:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOUIUX s pPeLIeHUs
bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATbCSI B PA3IMUYHBIX MOAXOJAX MPHUHATUS peUeHud (MHIMBUAYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPUHATHE PEIICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJIATh AaNTOPUTM pelIeHus (U3MYecKod 3ajauyd WM IUIaHa
UCCIIIOBAaHUST C  Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEHM,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peIlIeHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

2) caMOKOHTPOJIb:

JlaBaTh aJIEKBaTHYIO OIICHKY CHTYallMH ¥ MpeyIaraTh IUIaH €€ N3MEHEHHS,

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEJTOCTHKEHHUS) PE3Y/IbTAaTOB JESATEIbHOCTH, J1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NYECKOTO
UCCIIC/IOBAaHHS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIHCTB, M3MEHHBIIMXCS CHUTYaIlHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3YJIbTATA ST M YCIOBHSIM.

3) SMOIMOHAJILHBIA UHTEIJIEKT:

CTaBHUTH ce0sl Ha MECTO JPYroro 4YeioBeKa B XOJE CIOpa MM AMCKYCCHH Ha HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTOro.

4) npunsTHE CEOS U IPYTHX:



MpHU3HaBaTh CBOE IMpaBO Ha OMMOKY MpU pemeHUH (U3NYECKUX 3a7ad WIH B
YTBEPKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

IIpeaMeTHbIe pe3yJbTATBI OCBOCHHS MPOTPaMMBbI M0 (PHU3UKE K KOHIYY 0OydeHHs B 8
KJ1acce:

UCTOJIb30BATh TOHSATHS: Macca W pa3Mepbl MOJIEKYJN, TEIJIOBOE IBMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAITMYECKIE U aMOP(HbBIE TeJa, HACHIICHHBIN
U HEHACHIIICHHBIA Tap, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPTHs, TEIIOBON
JBUTATENb, 3JEMEHTAPHBIM JIEKTPUYECKUN 3apsifi, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JMBJICKTPUKH, TIOCTOSHHBIHN 3JIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

pasznuyuath sBIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Terionepeaayda, TerIoBOe
paBHOBECHE, CMauMBaHUE, KAaNWUIAPHBIC SBJICHUS, HCIAPEHUE, KOHJCHCAIMs, IUIABJICHUE,
KpucTaJn3anusi (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenaya (TersIonpoBOJHOCTh, KOHBEKIUS,
U3JIY4YEHHUE), DJIEKTPHU3AlMs Tel, B3aUMOJCHCTBHE 3aps0B, JCHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MarHUTOB, JEHCTBIE MAarHUTHOTO MOJISl HA TPOBOJHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIHS) MO ONMHMCAaHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3MYECKHX SIBICHUH B OKPYXAIOIIEM MHpE, B
TOM 4Hclie (U3NYECKUE SIBICHUSA B TMPUPOJIE: TMOBEPXHOCTHOE HATSHKEHHWE M KAUIUISIPHBIC
SBIICHUS B TPHUPOJE, KPUCTAJUIBI B MpHpojne, m3nydeHue CoiHIE, 3amMep3aHue BOIOEMOB,
Mopckue Opusbl, 0o0pa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, OJJIEKTPUYECKHE SBICHUS B
aTMocdepe, IMEKTPUIECTBO KUBBIX OPraHW3MOB, MarHUTHOE IOJIe€ 3eMIIH, JApE] MOI0COB,
pOJIb MAarHUTHOTO TOJIA AJIA KM3HU Ha 3emiie, MOJSIPHOE CUSHUE, MPU 3TOM IEPEBOJIUTH
NPaKTUYECKYIO 3a7ady B YU€OHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX
SIBJICHUIA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJ U (PU3MUECKHUE SBICHHS, MCIIONB3YS (PU3UUECKUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIeIbHas TeIII0OEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IUIaBJICHHS, YIeNbHAas TEIUIoTa NapooOpa3oBaHMsA, yIelbHAs
TEIUIOTAa CrOpaHHsl TOMIWBA, KOA(M(UIMEHT TMOJIe3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHTENIbHASI BJIAXHOCTh BO3[yXa, OIIEKTPHUUYECKUI 3apsi, CHJIa TOKa, OJIEKTPUYECKOe
HanpsDKEHUe, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOITHOCTH JIEKTPUYECKOTO TOKA), TMPH OMUCAHHWU TPABHILHO TPAKTOBATh (PU3WUYECKHIA CMBICI
UCIIONIb3YEMBIX BETUYMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMHU BEIHYWHAMH, CTPOHUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (PHU3MUECKUE SBICHHUS M MPOIECCHl, HCIIOJIb3Ys
OCHOBHBIE TOJIOXKEHHS MOJEKYISIPHO-KHHETUYECKOW TEOpUU CTPOCHHs BEIIECTBA, MPUHIIUI
CYMEPIIO3UINH TOJIe (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma s
yudacTka 1enu, 3akoH J[xoyns—JIeHiia, 3akoH COXpaHeHHsI SHEPTUH, TIPU ITOM J1aBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA W 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3NUECKHE MPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYAIHH
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATH MPHUUYNHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
00BsicHeHHEe U3 1—2 JTOTMYECKHX MIaroB C OMOpoil Ha 1-2 M3ydyeHHBIX CBOMCTBA (DU3MUECKHX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuy€THble 3amaud B 2—3 JEHCTBUS, WCIONB3Yysd 3aKOHBI H (OPMYIIHI,
CBSI3BIBAfOIIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCIOBHS 3aJaddl 3aIllMCBhIBATh
KpaTKOE YCJIOBUE, BBISIBIISITH HEOCTATOK JAHHBIX JUIS PEIICHUs 3aJladyd, BHIOMpaTh 3aKOHBI U
bopmynbl, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOAUTh Pacd€Thl M CPABHUBATH IOIYYCHHOE
3HaueHue (PU3NYECKON BETUUYHUHBI C U3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh POOIEMBI, KOTOPbIE MOYKHO PEIIUTH MPH TOMOIIH (HU3NIECKUX METOJIOB,
UCTONB3Ysl ONMCAaHUE MCCIEeIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONIOKEHHE, OICHUBATh
NPaBUIBHOCTP MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, I€IaTh BEIBOIBI;



IIPOBOJIUTH OMBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SABICHUN WIN (PU3NYECKUX CBONCTB TEI
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTb JaBJCHHS BO3/yXa OT €ro o0b&Ma, TeMIepaTypshl,
CKOPOCTM IIpoLecca OCTBIBAHMS M HAarpeBaHWs IIPU U3IYy4YEHUMM OT IBETa H3JIy4arouleu
(moryomaroneii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH U
wionanad €€ IMOBEPXHOCTH, JJIEKTPHU3aLMs Tl M B3aUMOJCHCTBHE DJIEKTPUYECKHUX 3apsloB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlM3allUs MarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuTOB, JEHCTBUS MATHUTHOIO IO HA IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,
CBOWCTBA  DJIEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMYyIHpOBaTh  HpOBEpsEMbIe
IPEANON0XKEeHUs, cOOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOIr0 OO0OpYIOBaHUS, OMUCBHIBATH XOJ
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

BBIIIOJHATh IPSIMBIE M3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTH BO3AYXA4,
CHJIBI TOKA, HAINPSDKEHHS C MCIOJIb30BAaHMEM AHAIOTOBBIX MPHOOPOB M JATUYUKOB (hHU3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 3a/1aHHON aOCOIIOTHON IOIPEIIHOCTH;

MIPOBOJIUTH MCCIIEOBAHUE 3aBHCHUMOCTH OJHOW (DPM3MYECKOM BEIUYMHBI OT JPYrou ¢
UCIOJIb30BAHUEM MPSIMBIX HM3MEpEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IIPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU HOMEPEYHOI0 CEUYEHUs U YAEIbHOIO CONPOTUBIIEHUS BELIECTBA MPOBOJHUKA,
CWJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHMK, OT HAINpPsDKEHHWs HAa IPOBOJHUKE, HCCIEIOBAHUE
[OCJIE0OBATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IIJIAHUPOBATh
UcclieIoBaHue, cOOUPATh YCTAHOBKY M BBINOJHATD U3MEPEHHUsI, CIeays IPEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHUAE TaOmul U TpaduUKoOB, JeiaTb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTh KOCBEHHBIC HM3MEpPEHHsS (U3UUECKUX BEIWYMH (yIOENbHAS TEIUIOEMKOCTD
BEIIIECTBA, CONPOTHUBICHHE IPOBOJHUKA, paboTa M MOILMHOCTb 3JIEKTPUUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NPEAJIOKEHHOMN
WHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJITMYNHBI;

coOmrofaTh MpaBMIa TEXHHKH O€30MacHOCTH Ipu pabore ¢  1abOpaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh IPUHIIUIIBI AEWCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB
C OMOpOH Ha MX omucaHHs (B TOM 4YHCJIE: CHCTEMa OTOIUIEHHS TOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKOM SHEPIuH, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IpUMEPHI), SJIEKTPUUYECKHE MPEAOXpPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa), MCIOJb3ysd 3HAHUS O CBOMCTBAx
bu3nueckux sSBIECHUH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTENIbHbIE NPUOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKHUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUTATENb BHYTPEHHETO CrOpaHMs, JIEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI
NIEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM U TAapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pa3nuyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX LETeH;

OPUBOANTH MNpUMEpbl (HAaXOOUTh HMH(QOpMAIMIO O MpUMepax) MNPAKTUYECKOro
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ NpudopaMM U TEXHHUUECKUMH YCTPOHMCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KalOIEel cpeie;

OCYIIECTBIATh MOMCK HMH(pOpMAIMK (PU3NYECKOrO COoAep)kaHus B ceTH MHTepHeT, Ha
OCHOBE MMEIOIMXCS 3HAHUW M MYTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHHKOB BBIIEISATh
UH(POPMALINIO, KOTOpasi ABJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUil HAayYHO-TIOMYJSPHYIO JIUTEPATYPy
(U3MUecKOro coJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTH VIHTepHeT, BIaAeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM M3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE W KpaTKHWE YCTHbIE COOOLIeHus, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KAHUs, B TOM YHCIE MyOINIHO
MPEJICTaBISATh PE3yNbTaThl MPOEKTHOM WM HCCIEAOBATEIbCKON NEeATEIbHOCTH, MPU ITOM



rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIN MOHATUHHBIA ammapatr Kypca (HU3UKH, CONPOBOXAATH
BBICTYIUIEHHUE IIPE3EHTALNEH;

IpPU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (PU3UUECKUX MPOILIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIIE B COOTBETCTBUHU C IMOCTABICHHBIMH 33Jja4aMH, CIEAUTH 3a
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B JCSTEIBHOCTb I'PYIIIbl, BHICTPAUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, MPOSBIISL

TOTOBHOCTD pa3pcilarb KOH(I)J'II/IKTBI.
TemaTn4eckoe IJIAHUPOBAHHUE
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1. IlpuBneuenue
BHUMaHUs
IIKOJILHUKOB K
LEHHOCTHOMY
acreKkTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3aius ux
paboThl ¢
II0JIy4aeMoOu Ha
yYpOKE COLUaIbHO
3HAaYUMOU
nHpopmanuen —
VMHULIUMPOBAHUE €€
o0cyXIeHus,
BBICKa3bIBaHUS
yUYalIIMHCS CBOETO
MHEHHUS 110 €€
MIOBOJY, BBIPAOOTKHU
CBOETO K HEH
OTHOIIECHHUS.
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