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NNOACHUTEJ/IbBHASA 3AIIMCKA

[lporpamma mo ¢u3nMke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTAaBJIEHA HAa OCHOBE
NOJIO)KEHUH W TpeOOBaHWI K pe3ylnbTaTaM OCBOCHHUS Ha YIIYOJIEHHOM YypPOBHE OCHOBHOM
obpasoBarenbHON Tporpammbl, mpenactaBieHHBIX B PT'OC OO0, a Ttakke ¢ yd€toM denepaibHOn
paboueii mporpammsl BocriuTanus u Konuenuuu npenogaBanus yaeoHoro npeamera «Duznkay.

Copepxanue mporpamMMbl 10 (U3MKE HAIPaBICHO HA YAOBIETBOPEHHE TOBBIIICHHBIX 3aIIPOCOB
oOyuaronmxcs, cTpeManmxcs K 6osiee rimy0OKOMY OCBOCHHIO (pU3MUECKUX 3HAHUHM, U Ha (JOPMUPOBAHUE
€CTeCTBEHHO-HAy4yHOW TIpaMOTHOCTHM oOydaronmxca. B mporpamMe 1o (¢u3MKe yYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanusanuu TtpeboBanniit ®I'OC OOO Kk mimaHUpyeMbIM
JUYHOCTHBIM UM METalpeAMETHBIM pe3yabTaraM oOOydeHHs, a TakkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsL.

[Iporpamma mo (u3nke ycTaHABIMBACT paclpeeieHne YueOHOTO MaTepuaia 1mo rogam o0y4eHus
(mo Kmaccam), mpeajaraeT MPUMEPHYIO IMOCIEA0BAaTENbHOCTh U3YyYE€HUs TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO CO/ICPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yJarOIXCA.

[IporpamMa 1o ¢u3suke paspaboTaHa ¢ IENbI0 OKa3aHHUS METOIUYECKON MOMOIIM YYUTENIIO B
CO3JJaHMH paboyel mporpaMMbl 10 yueOHOMY MpeIMETY.

®usnka SABISETCSA CHUCTEMOOOPA3yIONMM Uil €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIbKY (PM3MYECKHE 3aKOHbI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUM, H3ydaeMbIX XUMHEH,
Ouonoruell, acTpoHoMHEN M (U3NUYECcKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, TPEAOCTABIIIET Hanbojee sSICHbIe 00paslbl MPUMEHEHHS HAyYHOTO METOJa MO3HAHUSs, TO €CTh
crioco0a MoTy4eHHs JOCTOBEPHBIX 3HAHUI O MUpe.

OnHa U3 MIaBHBIX 33734 (U3UUYECKOT0 00pa3oBaHMs B CTPYKTYpe 0OIIero o0pa3oBaHusl COCTOUT B
(opMUPOBAaHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH M HHTEpECA K HAayKe y 00ydJarolXcCsl.

N3yuenune ¢u3nku Ha yryOJI€HHOM ypOBHE IPEIIOJaraeT YBEpEeHHOE BIIaJIEHUE CIIEAYIOLMMU
KOMIIETEHTHOCTSIMH, XapaKT€pPU3YIOLUMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

Hay4YHO OOBSICHSTH SIBICHUS,

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

MHTEPIPETUPOBATH JAHHBIE U UCII0JIb30BaTh HAYUHBIE 10KA3aTEIbCTBA AJIS OJYYEHUS BHIBOJOB.

Llenn n3ydeHus GU3MKU HA YpOBHE OCHOBHOTO 00Iero oOpasoBanus onpeneneHsl B Konnenuun
npernoaaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTEeNbHBIX OpraHuzanusax Poccuiickoit
@Denepanuu, peaau3yroIMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIe MPOrPaMMBbl, YTBEP)KAEHHON pelieHneM
Komnernu MunuctepcrBa nipocemienusi Poccutickoit @eneparnnu (mpoTokon oT 3 mpekadpst 2019 1. Ne
[1K-4BH).

Llenu u3ydenus: Gu3uku Ha yriayOlIEHHOM YpOBHE:

pasBUTHE UHTEpECA U CTPEMIIEHHS O0YJalONMXCsl K HAydHOMY M3Y4EHUIO IPUPOJbI, pa3BUTHE UX
UHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pasBUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HAHUS U (HOPMUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOILEHUS K OKPYKAIOIIMM SIBJICHUSIM;

(dopMHpOBaHME HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yJabTaTa U3yue€HUs OCHOB CTPOEHUS MaTepUu U
(GyH/TaMEHTAIBHBIX 3aKOHOB (PH3UKH;

dopMHpOBaHME YMEHMH NPUMEHATh (U3MUYECKUE 3HAHMS U HaydHbIE JIOKAa3aTeNbCTBA MJIS
OOBSCHEHUS OKPYKAIONMX SBICHUH;

dopMupoBaHUE MPEACTABICHUNW O PO (U3UKU A Pa3BUTUSL JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTU;

pasBUTHE MPEJICTaBICHUNA O BO3MOXKHBIX cepax Oymymed mpodeccuoHalbHOW NesITeNbHOCTH,
CBSI3aHHOM C (pU3UKOM, MOATOTOBKA K JlalbHEHIIEMy OOY4EHHIO B 3TOM HallpaBJICHUH;

(dopMHpOBaHME TOTOBHOCTU K JajbHEHIEMy H3YdeHHIO (M3UKM Ha YIIYyOJIEHHOM YpOBHE B
pamMKax COOTBETCTBYIONMX Mpoduiiell 00ydeHHs Ha yYpPOBHE CPEAHETO O0Iero 00pa3oBaHUsL.

JlocTukeHue 3TUX 1ieneld MmporpaMMbl Mo (U3uMke Ha YpOBHE OCHOBHOTIO 00Iero oOpa3oBaHus
o0ecrieuynBaeTcs pelieHNeM CIeAyIoNMX 3aay:



npuoOpeTeHne 3HAaHWH O JAWCKPETHOM CTPOCHHUM BEIIECTBA, MEXAaHWUYECKUX, TEIJIOBBIX,
HJIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

NpHOOpPETCHHE YMEHUN aHAIIM3UPOBATh U OOBACHSITH (PM3NUYCCKUE SIBIICHUS HA OCHOBE M3YYCHHBIX
¢u3nYEeCKuX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOGHME METOJIOB DEHICHHS pPACYETHBIX M KAYECTBEHHBIX 3a/a4, TPEOYIOUMX CO3JaHUs H
UCIOJIb30BaHMS (PU3NUCCKIX MOJEJICH, BKIIOYasi TBOPYCCKUE U MPAKTHKO -OPHCHTUPOBAHHBIC 331a4H;

Pa3BUTHE MCCIEIOBATEILCKUX YMEHUN: HAOMIOAATh SBJICHHUS U U3MEPATh (PU3NUECKHIE BETUIMHBI,
BBIJIBUTATh THIIOTE3bl M TIpEIaraTh SKCIIEPUMEHTAIBHBIE CIOCOOBI WX IPOBEPKH, IIAHHUPOBATH U
IPOBOAUTS OIIBITHI, SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHU S, aHATU3UPOBATh IOJTYYCHHbIE JaHHbIC U JICNIaTh
BBIBO/IBI,

ocBoeHHE pUEMOB paboThl ¢ MHMOpMaIUei (U3MIECKOro CoAepIKaHus, BKIIOYas HHPOPMALIHIO
0 COBPEMEHHBIX JOCTHKEHUAX (PU3UKU, UHTEPIPETALHs U KPUTHUECKOE OLIEHU BaHUE HHopMaIuu;

3HAaKOMCTBO CO cdepamu TpodecCHOHATbHONW AEATEIBHOCTH, CBSI3AHHBIMH C (DH3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSX (PM3UUECKON HAYKH.

Ha wusydyenue ¢usmku (yrayOsn€HHBIM ypoBeHb) Ha YpOBHE OCHOBHOTO OOILEro 0Opa3oBaHUS
orBoautcsi 340 4dacoB: B 7 wiacce — 102 gaca (3 ugaca B Hemeno), B 8 kiacce — 102 gaca (3 vaca B
Hegeno), B 9 kiacce — 136 gacoB (4 yaca B HEZIEIO).

COJEPXKAHUE OBYYEHUSA

8 KJIACC

Pa3nea 6. TenioBble IBJICHUS.

OCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KMHETHYECKON Teopuu CTpoeHus BemiectBa. Macca u
pa3Mepsl aTrOMOB M MOJIEKYyJ. OTBITHI, MOATBEPKIAIOIME OCHOBHBIE MOJOKEHHUS MOJIEKYISPHO -
KAHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSIHMU BemiecTBa. KpucTtammyeckue u
amopdubie Tenma. I'padeH — HOBBIH MaTepuan i HOBBIX TeXHOJOTHH. TeXHOMOTHMH MOTydeHUS
UCKYCCTBEHHBIX anMa3oB. OObBSCHEHHE CBONCTB Ta30B, JKUIKOCTEW W TBEPABIX TEI Ha OCHOBE
MOJOKEHU  MOJICKYJISIPHO-KHHETHYEeCKONH Teopur. [loBepxXHOCTHOE HATHKEHHWE, CMaddBaHWUE,
KanuJUIApHBIE SBIEHUA. TerioBOe pacHMpeHHe U CKaThe. 3aBUCHUMOCTH JaBJICHUsS Taza oT o0BbEMa,
TEMIIepaTyphl.

Temneparypa. CBsi3b TeMIepaTypbl CO CpEIHEH KMHETHYECKON >HEPrueil TEMJ0BOrO JBUXKCHUS
yacThll. TemneparypHble LIKajbl.

Buyrpennsisi sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPruu: Terulonepenaya |
coBepieHue paboTel. Bunel Temmonepenauu: TEMIONPOBOJHOCTb, KOHBEKIUS, H3TydeHue. Bujabl
TEIJIoONepeayu B MpUpoJie U TexHuke. HeoOpaTUMOCTh TETMIOBBIX MPOIECCOB.

KonmuuecTtBo TemyioTel. YaenpHas TEIIOEMKOCTh BEIIECTBA. TeMJIO0OOMEH U TEIJIOBOE
paBHOBecue. 3akoH HproToHa-PuxMana. YpaBHeHHe TeIIOBOro O6anaHca.

[InaBneHue ¥ OTBEpACBAHHME KPUCTAUIMUECKUX BEUIECTB. YJeldbHAs TEIJIOTA ILJIABJICHUS.
[lapoobpazoBanue u koHaeHcanus. Mcmapenwe. Kumenwe. VYnenpHas TemjgoTa mapooOpa3oBaHUSL
3aBUCHMOCTh TEMIEPAaTypbl KUIMEHHUS OT aTMOochepHOro aaBiieHHs. HachlleHHBIN M HEHaCBIIEHHbBIN
nap. BiiaxxHOCTb BO3TyXa.

DHeprus TOMIuBa. Y IeJbHas TEMJI0Ta CTOPaHUSL.

[Tpunnune! pabotel TernoBbix neurateneil. KI1J[ TemnoBoro neurarens. TenaoBsie ABUTATENH U
3allMTa OKpYKaroUEen cpenpl. TermnoBble MOTEpU B TEMIOCETSIX.

3aKOH COXpaHEHHUs U MPEBPAILICHUS YHEPTUN B MEXaHU YECKUX U TEIJIOBBIX IIPOLIECCax.

Hemoncmpayuu.

Habmronenre 6pOyHOBCKOTO JIBHUXKCHUS.

Habmonenne muddysun.

Habnronenwe siBleH MOBEPXHOCTHOTO HATSHKEHU S, CMAYUBAHUS U KATUIUTSIPHBIX SIBIICHUMN.



HaGnronenne TenioBoro pacmpeHus Tell.

N3menenune gaBieHus raza Mpyu M3MEHEHUN 00bEMa M HArpeBaHUH WA OXJTAXKICHUU.

IIpaBuna u3mMepeHus Temneparypsl.

Buasl Tenionepenauu.

OxyaxxieHue Ipy COBEpUICHUU PabOTBHI.

HarpeBanue npu coBepiiieHuM pabOThl BHEIIHUMH CHJIAMHU.

CpaBHeHUE TEMIOEMKOCTEN PA3INYHBIX BEILECTB.

HaOmronenue kuieHus.

HabnroneHre mocTosiHCTBA TeMITEpaTyphI MPU TIABICHUU.

Mopenu TerIoBbIX ABUTATEIEH.

Jlabopamopuwvie padomost u onvimel.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYISIPHOTO TPUTSHKEHUS.

OnbITHI 10 BBIPALMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM MJIM caxapa.

N3mepenune TemiiepaTypsl TPy MOMOUM >KMIAKOCTHOTO TEPMOMETPA U AATUMKA TEMIIEPATYPHI.

OnbITH IO HAOTIOJICHU IO TETIJIOBOTO PACIIMPEHUS Ta30B, KUJKOCTEH U TBEPIBIX TEIL.

OmnpeneneHre 1aBJICHNUS BO3/IyXa B OAJIJIOHE IIMTPHIIA.

HccnenoBanue 3aBUCHMOCTH JIaBJICHUS BO3/yXa OT €ro 00bEMa U TeMIepaTyphl.

[MpoBepka rUMOTE3bl TUHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH B TEPMOMETPUUYECKON
TpyOKEe OT TEMIEpaTypBhl.

HaOnronenune nM3MeHeHHUsT BHYTPEHHEW SHEpPIUU Teja B pe3yabTaTe TEeIUlonepenayd u padoThI
BHEIIHUX CHUJL.

HccnenoBanue siBIEHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJIOHON U Tropsdeil BOJIbI.

OrmnpeneneHue KOIMYECTBA TEIUIOTHI, MOJNYYEHHOTO BOAOH MpH TEIJIOOOMEHE C HarpeTbiM
METANIMYECKAM LIHJIMHIPOM.

OmnpeneneHrne MOITHOCTH TETUIOBBIX MOTEPh (3akoH HertoToHa-Puxmana).

OnpeneneHue yieabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca HCIapeHusl.

OnpeneneHne OTHOCUTENIBHON BIAXKHOCTH BO3/1yXa.

OnpeneneHue yeabHON TEeMIOThI MIJIaBJICHUS JIb/A.

Paznen 7. JjekTpuyeckne 1 MATHUTHBIE SIBJIE HUS.

Onekrpusanus Tel. J[Ba poaa neKTpuUecKux 3apsaaoB. BzauMoaeiicTBue 3apssKeHHBIX TEJl. 3aKOH
Kynona.

Onektpuueckoe mnoiae. Hanpsx€HHocTh anekrpudeckoro mnois. IlpuHnun cynepmno3unuu
3JIEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexrpuyeckux 3apsaoB. DJIEMEHTApPHBIN 3JekTpuueckuil 3apsa. CTtpoeHue aToma.
[TpoBOAHMKH, TUAJIEKTPUKU U MOIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU N TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. VICTOUHHMKM MOCTOSSHHOTO
TOKa. JIeHCTBHS AJEKTPUYECKOTO TOKa (TEMJIOBOE, XMUMHYECKOE, MArHUTHOE). DJEKTPHYECKUN TOK B
MeTalIax, JKUJIKOCTSAX U ra3ax.

Onekrpuyeckas 1enb. Cuia Toka. DJIEKTPUUYECKOe HAPsUKEHUE. AMIIEPMETP U BOJIBTMETP B LIENHU
MOCTOSIHHOTO ToKa. CONpOTHBIIEHUE NMPOBOJHUKA. YJIENbHOE CONPOTHUBJIEHHE BellecTBa. 3akoH Oma
s ydqactka uenu. llocimemoBarenbHOoe W mapaliesIbHOE COequHEHHEe NpoBOAHHMKOB. DJIC B nenu
MOCTOSIHHOTO TokKa. 3akoH Owma pans monHo menu. IlpaBunma Kupxroga. Pacuér mpocTsix
AJEKTpUYECKuX uenen. HenmnHelHpie 31eMeHTHI.

Pabota m MOIMHOCTH 3JIEKTpUUYECKOro Toka. 3akoH Jxoynsa-JIeHia. DieKkTpuvecKue Ienu U
MOTPeOUTENH dIEKTPUUYECKON dHeprun B 0bITy. KopoTkoe 3aMbIkaHuE.

[TocTostHHBIE MarHUThI. B3auMoielicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE nojie. MarHuTHoe
noJjie 3eMJId U €ro 3HadyeHue i xKu3HU Ha 3emsie. OnbIT Opcerena. MariuTHOE 1OJIe 3JIEKTPUYECKOTO
toka. OmnbiT Amnepa. IlpumeHeHUE 3IEKTPOMArHUTOB B TexHUKe. JlefcTBME MAarHUTHOTO MOJS Ha
IPOBOJHUK ¢ TokoM. Cuia AMriepa U onpeesieHue e€ HalpaBieHus. DJIEKTPOJBUraTesb IOCTOSIHHOTO
ToKa. Mlcnonb3oBaHUEe 3JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.



Omnsitel @apanes. SBieHue 3yieKrpoMariuTHON MHyK UK. [IpaBuno Jlenua. Dnekrporeneparop.
CrnocoObl TOJMY4eHUsT SJEKTPUYECKON JIHEPTrUU. DJICKTPOCTAHIIUM Ha BO300HOBISIEMBIX MCTOYHHKAX
SHEPTUuU. DKOJOTHYECKUE MPOOIEMBbI YHEPTETUKH. TOMITUBHBIE JIEMEHTHI U SJICKTPOMOOUIIH.

Hemoncmpayuu.

DJIeKTpU3aIus Tel.

JIBa poia 37eKTpUYECKUX 3apsiioB U B3aUMOJICHCTBUE 3apSKEHHBIX TEI.

YCTpONCTBO U AEMCTBUE DIEKTPOCKOIIA.

DJeKkTpocTaTuyeckasi HHIYKIIHS.

3aKOH COXpaHEHUs FJIEKTPUUECKUX 3apsi/iOB.

MopenupoBaHue CHIIOBBIX JTMHUHN IEKTPUUYECKOTO OIS C TIOMOIIBI0 OYMaXHBIX CYJITAaHOB.

IIpOBOTHMKH U TUBJIEKTPUKU.

HcTOYHMKM TOCTOSIHHOTO TOKA.

JleficTBUSA DIIEKTPUYECKOTO TOKA.

DJNEKTPUYECKUU TOK B KUJKOCTH.

["a3oBbIi pa3psa.

H3mepeHure cuibl TOKa aMIIepMeTpOM.

W3MepeHune 31eKTpruecKoro HalpsKEHUsI BOJIBTMETPOM.

PeocraT 1 Mara3uH conpoTHUBIECHUM.

B3anmMozelicTBre MOCTOSSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOKHOCTHU pa3/ieieHUs MTOIOCOB MarHUTa.

MonenupoBaHre MarHUTHBIX TTOJIEH TOCTOSIHH BIX MAarHUTOB.

OmsiT Dpcrena.

MaruuTHOE noJie TOKa. DJIEKTPOMarHur.

JlelicTBE MATHUTHOTO IT0JIS HA IIPOBOAHUK C TOKOM.

DJIeKTpOoABUTATENb TOCTOSHHOTO TOKA.

Omnsitel apajes.

DJIeKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnuie pabomst u onvimol.

OnbITH IO HAOTIOCHU IO STIEKTPU3ALIMH TN MPU COMTPUKOCHOBEHUH U UHIYKIIUCH.

HccnenoBanne nelCTBUS 3JIEKTPUYECKOTO T10JI HA IPOBOAHUKU U JUIJICKTPUKH.

CoOopka 1 UCIBITaHHE JJIEKTPUUECKON I[E€MU MOCTOSIHHOTO TOKA.

HccnenoBanune 3aBUCMMOCTH CHJIBI TOKa, MPOTEKAIOIIETO Y€pe3 PE3UCTOp, OT HAMPSLKEHHS Ha
pe3ucTope U CONpOTUBIICHUS PE3UCTOPA.

OnsbITHL, 1EMOHCTPUPYIOLME 3aBUCUMOCTh 3JIEKTPUUYECKOIO COMPOTUBIIEHUS MPOBOJHHUKA OT €r0
JUTMHBI, TIJIOIA/IA TTONIEPEYHOr0 CEUYEHUS U MaTepuala.

OrnpezneneHue yaeapHOr0 CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBuia CIOXKEHUS HANpPSDKEHUH TMpPU IOCIEAOBATEIbHOM COEAUHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJsl CUJIBI TOKA MPU MapaIeIbHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenue DJIC 1 BHYTpEHHETO COMPOTUBIICHU S UCTOUHUKA TOKA.

[Tposepka mpasui Kupxrodga.

[TpoBepka BbIMmoIHEHHS 3aKk0OHAa OMa J17151 TOJTHOM 1ETTH.

M3ydyeHne BONBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX AJIEMEHTOB (JIaMITbl HaKaJTMBaHUS WM
MIOJIYIIPOBOIHUKOBOIO INOAA).

Omnpeznenenue pabOThl AIEKTPUUECKOTO TOKA, UAYILLETO Yepe3 pe3rucTop.

Onpeznenenne MOIHOCTYU JIEKTPUUYECKOTO TOKA, BBIAEISAEMON Ha PE3UCTOPE.

Omnpenenenue KI1/] narpeBatens.

HccnenoBanre MarHuTHOTO B3aMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

M3ydeHrie MarHUTHOTO OISl TOCTOSIHHBIX MATHUTOB MPU UX OObSAMHEHUU U PA3ICIICHUH.

HccnenoBanue NeUCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OHLITBI, ACMOHCTPUPYIOIIMC 3aBUCUMOCTD CHJIbI B3aI/IMOI[eI\/JICTBI/I$I KaTylllki ¢ TOKOM M MarHuTa
OT CUJIbI M1 HAITPABJICHUA TOKA B KATYIIKE W OT HAJIMYHA (OTCyTCTBI/ISI) CCpACYHHKA B KaTYIIKE.

W3ydenue aelicTBUS MAarHUTHOTO IOJISI HAa POBOJIHUK C TOKOM.

KoHcTpyrpoBanue u u3ydeHue paboThl SJIEKTPOIBUTATEIIS.

N3mepenne KII] a5ekTpoaBuraTesibHON yCTaHOBKH.

OneITHl O HUCCIECAOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHIYKIIMU: UCCIEAOBAaHUE U3MEHEHU I
SHAYCHU A U HAITPABJICHU A MHAYKIHTUOHHOI'O TOKA.

IUIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  ITPOTPAMMbBLI 110 OU3UKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenne (U3MKM Ha ypOBHE OCHOBHOIO OOIIETO 0Opa3oBaHMs HANPABICHO Ha JOCTHXKECHUE
JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare msydeHus QU3MKM Ha YpOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHUs y 00y4aroIerocs
OyyT copMUPOBaHBI CIEAYIOLUME JTUYHOCTHBIE PE3yIbTaThl B YACTH:

e ])nampuomuueckozo 60CHUmMAaAHUA:

MPOSIBJICHUE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (PM3NUYECKON HAayKH;

[[EHHOCTHOE OTHOIIEHHE K TOCTH)KEHUSIM POCCUMCKUX YIEHBIX- (DU3HKOB;
®  2)eparxcoanckozo u Oyxo6HO-HPAEGCMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K AKTMBHOMY YUYacTHIO B OOCYXKIEHHUM OOIIECTBEHHO 3HAYMMBIX U ITUUYECKHX
npo0JieM, CBA3aHHBIX C MPAKTUYSCKUM TPUMEHEHUEM JOCTUKEHUN (PHU3UKY;

OCO3HaHME BaXXHOCTH MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B IEATEIbHOCTH YUEHOT'O;

e 3)acmemuueckozo 60CHUMAHUA:

BOCHPHUATHE 3CTETUYECKUX KauecTB (U3MYECKOM Hayku: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAyuHO20 NOZHAHUA:

OCO3HAHME LIEHHOCTH (PU3MYECKON HayKh KaK MOIIHOIO MHCTPYMEHTAa MO3HAHMUS MHUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTU I, BaXKHEUILIEH COCTABJISIOIIECH KYJIbTYPHhI;

OpHEHTAIIHS B JICATEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HayJYHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IBI;

pa3BUTHE HAYYHOH JTI0003HATEIBHOCTH, HHTEPECa K UCCIIEI0BATENbCKON NESTETbHOCTH;

e 5)popmuposanusa Kynromypol 300p06bsa u IMOUUOHATLHO20 O1A2ONOYUUA:

OCO3HaHME IIEHHOCTH Oe3ormacHoro oOpasza >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BOKHOCTH TMPaBuJI 6€3011aCHOTO MOBEACHHS Ha TPAHCIIOPTE, HAa JOPOTaX, C NEKTPUUECKUM U TETIJIOBBIM
000pyIOBaHNEM B JOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA peduieKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMMOKY M TaKOTo Ke MpaBa
y JIpYTOro 4eJlOBEKa;
®  6)mpyooeozo eocnumanus:

AKTHBHOE y4acTHE€ B pEIICHUH MPAKTUYECKUX 3afad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3alliu, ropojia, Kpas) TEXHOJIOTMYECKONM M COLMAIbHOM HampaBJIEHHOCTH, TPEOYIOIMX B TOM
ymcie U pU3nYecKuX 3HaHUM;

MHTEPEC K MPAKTUYECKOMY M3Yy4E€HUIO0 MPOEecCchii, CBA3aHHBIX C (PU3UKOM;

e 7)IK0N102U4eCKO20 60CRUMAHUA:

OpUEHTallUsl Ha IpUMeHeHue (pU3nYecKuX 3HAHUU NI pelleHus 3a7ad B 00JacTH OKpYXKaroluen
Cpe/ibl, IJIAHUPOBAHUS [TOCTYIIKOB U OLIEHKU UX BO3MOXHBIX IIOCIEACTBUH JUIsl OKPYKAIOILEH Cpelibl;

OCO3HaHHMeE II00ATFHOIO XapaKkTepa 3KOJIOTHYeCKUX MpoOJieM U MyTel UX peleHus;
® 8)adanmauuu K UBMEHAIOUWUMCA YCIOBUAM COUUATILHOU U RPUPOOHOIL CPEObL:



nOTpeOHOCTh BO B3aUMOJCHCTBHM IPHU BBHIIOJHEHUH HCCIEIOBAHUN M MPOEKTOB (U3NUYECKON
HaIIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX;

MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€Pe3 MPAKTHUECKYIO JESTEIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHUU, YMEHUW (GOPMYTUPOBATH WJICH, IOHSITHUS,
TUNOTE3bI O PU3NYECKUX OOBEKTaX U SIBICHUSX;

0CO3HaHME 1e(ULIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 001aCcTH (DU3UKY;

IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (M3NYECKUX 3HAHUI;

CTpEeMJIEHHE aHaJIU3UPOBATh U BBISABIATH B3aMMOCBSI3M MPUPOJIbI, OOIIECTBA U SKOHOMHUKHU, B TOM
YHCIIe ¢ UCIOIb30BaHUEM (PU3UUYECKUX 3HAHUH;

OLICHKAa CBOMX JCUCTBUH C YU4ETOM BIMSIHHS Ha OKPYKAIOIIYIO CpPEly, BO3MOXKHBIX TI00ATbHBIX
IIOCJIENCTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs MporpamMmbl 10 (M3MKEe HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyuaromerocss ~ Oymyr  copMuUpoBaHBI ~ MeTampeAMeTHbIe  pe3yJabTaThl,  BKIIOYAIOIHE
MO3HABaTEIbHBIC YHUBEpPCAIbHBIE YdeOHbIC NEHCTBHS, KOMMYHUKATUBHBIE YHHUBEpCaJIbHBbIC y4eOHBIC
NEeNCTBUS, PETYISATUBHBIE YHUBEpCAJIbHbIE YUeOHbIE NEHCTBUS.

IMo3HaBaTeIbHBIE YHUBEPCATbHbIE yYeOHbIe 1eficTBUS
Bba3oBble 1ornueckue qeicTBUA:

BBISBJISITE M XapaKTepu30BaTh  CYIIECTBEHHblE  NpPHU3HAKM  OOBEKTOB  (SBJIECHMIN),
KJIACCH(UIIMPOBATH UX;

BBISBJISITh  3aKOHOMEPHOCTM M NPOTHBOpPEYMs B paccMaTpUBaeMbIX (pakraX, JAaHHBIX U
HAOJIOACHU X, OTHOCSIXCS K (PU3NUECKUM SIBICHUSM;

BBISBJIATE TPUYUHHO-CIICACTBCHHBIC CBA3U IIPU HU3YYCHUU (1)I/I3I/I‘~ICCKI/IX SIBIICHUH M MponeccCosB,
JieNaTh BBIBOJBI C HCIIOJIB30BAaHUEM JAEAYKTUBHBIX M HMHAYKTMBHBIX YMO3AKIIOUEHHUH, BBIJIBUIATh
TUTIOTE3bI O B3aUMOCBS3IX (PM3NUYECKUX BEIUYHUH;

CaMOCTOSITEIBHO BBIOMpPATh CHOcO0 pemeHus y4eOHOM (¢u3nueckod 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pELICHHUsS, BHIOOp Hauboyiee MOAXOAAIETO C YYETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBaTeIbCcKue 1eiCTBUS

UCIIOJIb30BaTh BOMPOCHI KAK MCCIEI0BATENbCKUH MHCTPYMEHT MO3HAHUS;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY ONBIT, HECIOXXHBIM (PU3NUECKUI
JKCIIEPUMEHT, HEOOJIBIIOE HCCIIe0BaHNE (PU3UUECKOTO SIBICHMUS,

OLICHMBAThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTb MH(OPMALMIO, IOJYYEHHYHO B XOJe
HCCIICAOBAaHU NJIN DKCIICPUMCHTA,

CaMOCTOSITENBHO (OPMYIUpPOBaTh OOOOLICHMS M BBIBOJBI 110 pE3ylbTaTaM IPOBEIEHHOIO
HAOJIOACH U, OIBITA, UCCIICAOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JTAJIbHEHIIee pa3BUTHE (PU3MUECKUX TPOIECCOB, a TAKKE BHIJIBUTATH
IPENOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTAX.

PaGora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIe METOJbI, MHCTPYMEHTHI U 3alPOCHI TPU MOUCKE U 0TOOpe MHPOPMALUH
WJTM TaHHBIX ¢ YIETOM TPEIIOKEHHOM ydeOHOM (M3HIECKON 3a1a4u;

aHaAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO PA3TMUYHBIX BHIOB U
dopM mpeacTaBlCHUS;

OLICHUBATh HAJEKHOCTh HMHQOpPMANUMU 1O KPUTEPHUSM, MPEATIOKEHHBIM YUUTEIEM HIIU
cOopMYIHMPOBAHHBIM CAMOCTOSITEIBHO;



CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy mpenctaBieHus HUHPOPMALUU |
WUTIOCTPUPOBATh pElacMbIe 3a/aud HECIOXHBIMH CXEMaMH, JWarpaMMaM#, WHOW Tpadukoil u ux
KOMOHWHAIUSAMU.

KoMMmyHHKaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiicTBUSA:

B X0/I€ OOCYKICHHs Y4eOHOro MaTepuasa, pe3ylbTaTOB JIabOpaTOPHBIX pPabOT M IPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMON TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEILICHHE
3a7lauu ¥ MOJJIep>KaHue O1aroKenaTeIbHOCTH OOIICHU S,

COTMOCTABISATh CBOM CYXKACHHS C CYXKICHUSIMU JIPYTHX YYACTHUKOB JUANOra, OOHapYyKHUBaTh
pa3In4re U CXOICTBO MO3UIIUIA;

BBIpAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3YAbTAThl BBIMOTHEHHOTO (DM3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIeIOBAHUSI, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U UHAUBUIYaIbHOM pabOTHI TP PEIICHUH
KOHKPETHOUW (pM3UUECKON MPOOIIEMBI,

MPUHUMATD 1[ETTH COBMECTHOM JESTENbHOCTH, OPTraHW30BBIBATH JEHCTBUS MO €€ JOCTHIKEHHIO:
pacmpenensaTb pojiH, OOCYKIaTh MPOIECChl M Pe3ylnbTaThl COBMECTHOW pabOThI, 0000IIATE MHEHUS
HECKOJIbKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsl KAUECTBEHHOIO pe3ylibTaTa o CBOEMY HaIlpaBJIEHUIO
Y KOOPJAUHUPYS CBOU ICUCTBUS C IPYTUMU YICHAMU KOMaH/bl;

OIIEHUBATh KAue€CTBO CBOETO BKJIaJa B OOUMM MPOAYKT IO KPUTEPHSM, CAMOCTOSTEIBHO
c(OopMyITHPOBAHHBIM YYaCTHUKAMHU B3aWMOJCHCTBUSI.

PeryasiTuBHbIe YHMBepcaJbHbIe ydeOHbIe 1eHCTBHUS
Camoopranuszanus:

BBISBJISITH TPOOJEMBI B KMU3HEHHBIX W YYEOHBIX CHTYalUsAX, TPEOYIOIMX Ui peIIeHUS
du3nUecKX 3HaAHUIM;

OPUEHTHPOBATbCA B PA3IMUHBIX MOJXOAAaX HPUHATHUS peIleHUN (MHAMBHAyaIbHOE, NMPUHSATHE
peLIeHNs B IpyIIIe, IPUHATUE PELLICHUM TPYIIION );

CaMOCTOSITEIBHO COCTABJISITh aJITOPUTM pelieHUs (PU3NYECKOM 3aJaun UM TJIaH MCCIIEOBaHUs C
y4€TOM HMMEIOIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IpeiJaracMble
BAPUAHTBI PEILICHU;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3@ PELLICHHUE.

CaMOKOHTPO/Ib, IMOIHOHAJIBHBIN MHTEJJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallM{ U IIpEAJIararTh IJIaH €€ U3MEHEHNS,

OOBACHATh MPUYMHBI JOCTUXKEHUS (HEAOCTUIKEHUS) PE3yabTaTOB AEATEIbHOCTH, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATENIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCIIEIOBAaHUSl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBIIMXCA CHUTYalMi,
YCTaHOBJICHHBIX OUIMOOK, BOSHUKIIMX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNIBTATA LIEIH U YCIOBUSIM.

CTaBUTh ce0s HAa MECTO JPYroro uesjoBeKa B XOJE CIOpa MJIM JAUCKYCCHM Ha HAy4yHYIO TEMY,
IIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYyroro.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpHU peIleHUH (U3NYECKUX 3a]a4 WJIK B YTBEPXKACHUSIX HA
Hay4YHbIEC TEMBI U TAKOE K€ IIPaBO JAPYIoro.

INPEJMETHBIE PE3YJIbTATDBI

K xoHuy oOyueHust ¢ 7 Kiacce npeIMeTHbIE pe3yIbTaThl Ha YIIIYOJIEGHHOM YPOBHE JIOJDKHBI OTpa)arhb
c(OPMHPOBAHHOCTb Y OOYYaAIOIMXCS YMEHUM:



UCIIONIb30BAaTh TOHATHS: (M3UUECKHE M XUMHUYECKUE SBICHHS, HaAOIIOAEHUE, SKCIEPHUMEHT,
MoOJieNlb, TUIO0TE3a, €AUHUIIBI (PU3HMUYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BEIIECTBa
(TBEpmoe, KHUAKOE, TIa3000pa3HOE), MEXaHMYeCKoe JBHXXEHHE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE,
OpsIMOJIMHEHHOE), TPAeKTOpHs, paBHOJCHCTBYIOIAs cuil, naedopmanus (ympyras, IUIaCTHYECKas),
HEBECOMOCTb, COOOLAIOIIMECS COCY/IbL;

YBEPEHHO pa3nuyatrh ABICHUS (Iu(dy3us, TEMIOBOE ABM)KEHUE YacTUIl BEIIECTBA, pABHOMEPHOE
JIBUKEHUE, HEPAaBHOMEPHOE JBUKEHUE, MHEPLUs, B3aUMOACHCTBUE TeJ, pAaBHOBECHE TBEPJIBIX TEJ C
3aKpeIJIEHHON OChbIO BpallleHUs], Ieperadya aBjCHUsS TBEPABIMU TeJlaMHU, XHUAKOCTSIMU M Ta3aMu,
aTMOoc(epHOE JaBJICHME; IJaBaHUE TeJl, MPEBpAIlCHUs MEXaHWUYECKOH HSHEepruu) Mo OMHMCAHUIO UX
XapaKTePHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLMX JaHHOE (DU3MUECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBJICHUE U3yYEHHBIX (U3NUYECKUX SABJICHUN B OKPYKaIOLIEM MUpE (B TOM YK CIIe
duznyeckue ABJICHUS B IPUPOJE: IPUMEPHI JIBUKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B KMBOM M HEKUBOMH
pHUpoJie, NEHCTBUE CHJI TSDKECTH, TPEHUs, YIIPYrOCTH B MPUPOJE M TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUs Ha >KUBOW OpraHu3M, IUUIaBaHHE DPbIO, phluard B TeJI€ 4eJIOBEKa), IPU 3TOM IEPEBOAUTH
NPAKTUYECKYIO 3a/auy B Y4eOHYIO, BBLAEIATH CYIIECTBEHHbIE CBOMCTBa (TMPU3HAKH) (U3NYECKUX
SIBIICHUH

ONMCHIBATh U3YYEHHBIE CBOMCTBA TeJ U (DU3UUECKUE ABICHUS, UCTIOIb3Ys (M3NUECKUE BETUUUHBI
(Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MYTh, CPEIHSSI CKOPOCTb, CHJIa YIIPYTOCTH, CHIIA TSKECTH,
BEC Teja, CHJIa TPEHUs], 1aBJieHne TBEPIOTo Tela, JaBjeHue cToyI0a HKUAKOCTH, BHITAIKUBAIOLAS CUJIa,
MeXaHHu4eckass paboTa, MOLIHOCTb, IUIEYO CUJIbI, MOMEHT CHJIbl, KOO(DULUEHT MOJE3HOrO AEHCTBUS
MEXaHU3MOB, KMHETHYECKass W IOTEHLMalbHAas JHEpPrus), IpU ONHMCAHUU IPABUIBHO TPAKTOBATh
(¢u3MYECKU CMBICI MCIOJB3yeMbIX BEJIWYMH, X OOO3HAUYEHHS W €AUHUIbI (PU3NYECKUX BEIUYHUH,
HaXOJUTh (POpMyIbI, CBSA3BIBAIONME JAHHYIO (DM3UUYECKYIO BEJIMYMHY C JPYTUMHU BEJIUYUHAMH, CTPOUTD
rpadMKd M3y9eHHBIX 3aBUCUMOCTEH (M3UIECKUX BEIIMUYUH;

XapaKkTepu30BaTh CBOMCTBA Tes, (U3MYECKUE SBJICHUS W IPOLECCHl, HMCHOJIb3Yd IpaBuiia
CIIO)KEHUsl cuJl (BJOJIb OAHOM mpsMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMpaBUIIO
paBHOBecHsl pblyara (OJI0OKa), «30JIOTOE€ MPAaBUIO» MEXAaHWKHU, 3aKOH COXPAaHEHUS MeEXaHUYeCKOM
SHEPTuu, MpHU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3allMCHIBATH €M0 MaTeMaTHYeCKOe
BBIPAXKEHHE;

CTPOUTH MPOCThIE (PU3UYECKHE MOJEIM pPEalbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUM, BBIJENATH
IpU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, NMPOLIECCOB, SIBICHUN, IPUMEHSTh
duznyeckue Moaenu s 00BbSICHEHU S (PU3MYECKUX TPOIIECCOB U PELICHUS yUeOHbIX 3a/1a4;

OOBSCHATH (U3UUECKHE SIBICHUS, IPOLIECCH] U CBOIMCTBA TEJ, B TOM YMCJIE B KOHTEKCTE CUTYallU i
IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U pellaTh KaYeCTBEHHbIE 3aJaud, B TOM 4uCle TpeOyronme
YHUCJICHHOTO OLIEHUBAHMS XapaKTepHBIX 3HAUYCHUH (U3MUECKUX BEJIWYMH, HpPHU 3TOM BBIOMpATh
aJIeKBaTHYI0 (PM3MYECKYI0 MOJEJlb, BBISBJISATh INPUYUHHO-CIEACTBEHHbIE CBS3M U BBICTpAUBAaTh
JIOTUYECKYI0 LEMNOYKY PpacCyKAEHUH C ONopoil Ha M3yd4eHHbIE CBOMCTBA (M3UUYECKUX SBJICHUH,
du3nyeckue 3aKOHbI, 3aKOHOMEPHOCTH M MOJIEIH;

pemiath pacuérHble 3amaud (B 2—3 neicTBUSA) MO HM3ydaeMbIM TeMaM Kypca (U3UKH, BbIOHpas
a/IeKBaTHYIO (M3MYECKYI0 MOJIENb, C MCIIOIb30BAaHUEM 3aKOHOB U (DOpMyIl, CBS3bIBAIONMX (U3HUYECKUE
BEJIMYMHBI, 3allMChIBAaTh KPAaTKOE YCIOBUE U Pa3BEPHYTOE pELICHUE 3aJayH, BBIABIATH HEJOCTAIOIIME
UJIM U30bITOYHBIE TaHHbIE, 000CHOBBIBATh BHIOOP METO/IA PEILIEHHU s 3ajauH, Y CII0JIb30BaTh CIIPaBOYHbBIE
JaHHBIE, TPOBOAUTH MaTeMaTHYeCKue NpeoOpa3oBaHUs M pPacyEThl, OLIEHUBATh PEATUCTUYHOCTD
MOJTy9EHHOTO 3HAYEHUs (M3UUYECKOM BEIMYMHBI U OMPEACIATH Pa3MEPHOCTh (PU3MUECKON BEITMYMHBI,
IOJIy4€HHOM IIPU pellieHU N 3a/1a4H;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIMTh MPU MOMOIM (PU3HMYECKMX METOOB, U
npeajgaraTb OpUEHTUPOBOUHBIM CIIOCOO pEelleHUs, B ONUCAHUU HCCIENOBAHUS paclo3HaBaTh
IIPOBEPSIEMOE IIPEIIOIO0KEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH NOIYUYCHHBIN PE3YIIbTAT;

OPOBOAUTH OMNBITHI IO HAOMIOAEHUI0 (U3MYECKUX SIBICHUH MM (U3UYECKUX CBOMCTB Tei
(maddy3usi, TEmIOBOE paCHMpEeHHE Ta30B, SBJICHUE WHEPIUU, HM3MEHEHHE CKOPOCTH IMpH
B3aMMOJICHICTBUU Tell, Nepejaya JaBJIeHUs KUAKOCTBIO U Ta30M, NMPOsIBIIEHUE NEMCTBHUS aTMOC(EpPHOTO



JMABJICHUsS, JEWCTBHE TWPOCTBIX MEXaHW3MOB): (HOPMYIMPOBATH TMPEANONOKEHUE (TUIIOTE3y) O
BO3MOJKHBIX pe3yJibTaTaXx HaOII0ICHUH, CAMOCTOSTEIbHO COOMPAaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa
o0opynoBaHus U GOpMYyITUPOBATH BBHIBO/IBI,

IPOBOAUTH NPSMBbIE U KOCBEHHBIE M3MEPEHUs (DM3MUECKUX BENUYHH (paccTOsSHUE, TPOMEKYTOK
BpEMEHH, Macca Tejla, 00bEM Tefa, CHila, TeMIeparypa, MIOTHOCTh XKUIAKOCTH M TBEPIAOTO Tena, cuia
TPEHHSl CKOJBKEHHMS, NaBIICHHWE BO3/yXa, BBHITAJIKMBAIOLAS CUJA, JEHCTBYIOUAS Ha TMOTPYXKEHHOE B
KHUJKOCTh TeNno, KOI(PPUIIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXaHHU3MOB) C HCIOJIB30BAHHEM
AQHAJIOTOBBIX W IU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP MeTOJa HU3MEpPEHUs, (UKCHPOBATH
NOKa3aHUsl MPUOOPOB, HAXOAUTh 3HAUCHUE H3MEPSeMOW BEIMYMHBI C IOMOILBIO YCPEAHEHHUS
pE3yJIbTaTOB CEPUU M3MEPEHUIN U OLIEHUBATH NOTPEIHOCTh U3MEPEHUI;

MPOBOJIUTH HECIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIICIOBAHMS 3aB UCUMOCTEH (DM3HMUYECKUX BEITUUHH
(3aBUCHUMOCTH IyTH PaBHOMEPHO JBHXKYILIETOCs Tela OT BPEMEHM JABM)KEHUS Tela, CHIIbI TpeHUs
CKOJIBKEHHSI OT CHJIBI HOPMAJBHOTO JIaBJCHMS, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Teln U
HE3aBHCUMOCTU CHJIBl TPEHHUsI OT IUJIOUAJM COMPUKOCHOBEHHS T, CUJIBl YIPYroCTH OT YUITMHEHUS
NPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPY)KEHHOM YacTH Tela U OT MJIOTHOCTH XKHUJAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTU Teja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHUH IJIaBaHUS
TeN, YCIOBHI paBHOBECHs pblyara M OJIOKOB): COBMECTHO C ydyuTeraeM GopMyIHpOBaTh 3ajauy u
TUINIOTE3Y MCCIEIOBAHMS, CaMOCTOSATENBHO IJIAHUPOBATh HMCCIEIOBAHUE, CAMOCTOSITENIBHO COOMpaTh
SKCIEPUMEHTAJIBHYIO YCTAaHOBKY C MCIOJIb30BAHMEM HWHCTPYKLIHMH, MPEACTaBIATh MOTy4EeHHbIE
3aBHCUMOCTU (M3MYECKUX BEIMYMH B BUJEC TAaOMUIl U TpaduKOB, OIEHHWBATh MOTPEIIHOCTH, AEaTh
BBIBO/IBI [10 pE3yNIbTaTaM HCCIIEJOBAHUS;

coOI01aTh MpaBUJIa TEXHUKU OE€30MMacHOTO TpyAa MpH padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

VKa3pIBaTh TPUHIUIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECBI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONMECS COCYIbl, OapoMeTp, pblYar, MOABM)KHBIH W HEMOABM)XHBIN OJIOK,
HaKIOHHAs MJI0CKOCTD;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YYEHHBIX HPHOOPOB, TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKHX IPOLIECCOB C OMOPOM HAa UX OMUCAHMS (B TOM YHCIE: MOAUMITHUKU, YCTPOMCTBO
BOJIONIPOBO/IA, TUJIPaBIMYECKUN mpecc, CU(OH, MAaHOMETP, BBICOTOMED, OPILIHEBON HACOC, apeOMETD),
UCIIONb3Ysl 3HAHUS O CBOMCTBaX (M3MYECKUX SIBJIEHUH M HEOOXOIUMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIONBb30BaTh CXEMbl UM CXEMAaTUYHbIE PHUCYHKH U3Y4EHHBIX TEXHMYECKUX YCTPOICTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB IPH PELICHUHN Y4eOHO -ITPAKTUYECKUX 3a/1ay;

NPUBOJAUTH IpPUMEPHI (HAXOAUTh MHQOpPMALMIO O IMpUMEpax) MPAaKTHYECKOTO HCIOJIb30BAHMS
¢u3nUeckux 3HAHWN B TMOBCEJHEBHOW JKMU3HU JUIsl oOecrieueHHs] Oe30MacHOCTH Mpu OOpallleHuH ¢
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXpAaHEHHUs 370pOBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYXKaIOLIEH Cpee;

OCYLIECTBJISITH OTOOp HMCTOYHUKOB HHpopManuu (u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENbHO (POPMYIHPYs] TOMCKOBBIN 3aIIPOC, HA OCHOBE MMEIOLMXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HHMOPMAITHIO, KOTOPAs SBIISETCS MPOTHBOPEYUBOM MUITH MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONB30BAaTh IPU  BBHINOJHEHUM Y4eOHBIX 3aaHUi HAyYHO-TIONMYSIPHYIO —JTUTEpaTypy
¢u3nUecKoro cojaep)KaHUs, CIPaBOYHBIE MaTepHanbl, pecypchl cetu VHTepHeT, BianeTh MmpuéMamu
KOHCIIEKTUPOBAHUsI TEKCTa, MpeodpazoBaHus UHGOPMAIIUU U3 OJTHOIN 3HAKOBOUW CHCTEMBI B IPYIYIO;

CO3JaBaTh COOCTBEHHBIE KPAaTKHE MUCHhbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
nHpOpMauK (U3HIECKOTO COJEPKaHUsA, B TOM YHCIE MYOJIMYHO JejaTh KpaTKUE COOOICHHS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX HMCCIENOBAHUM, MPH 3TOM I'PAMOTHO HCIOJIb30BaTh W3Y4EHHBIN
NOHATUWHBIN anmnapar Kypca QU3MK{, COMPOBOKIATH BRICTYIUICHUE MTPE3CHTAIMECH;

IIPU BBINOJHEHUU YU4EOHBIX NMPOEKTOB M UCCIEIOBAaHUN pacmpelessiTh 00s3aHHOCTH B IPYIIIIE B
COOTBETCTBUM C NOCTaBJICHHBIMHU 33/1a4aMH, CIEAUTH 3a BBIIIOJHEHUEM IUIaHA JEHCTBHM, aJleKBaTHO
OLICHUBATh COOCTBEHHBIH BKIQJ B JCATEIBHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBUE, YIUTHIBAsI MHEHHE OKPYKAIOIIMX.



K koniy oOyueHus ¢ 8 knacce npeiMeTHbIe pe3yJabTaThl Ha YIITyOJI€HHOM YpPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y OOYJAIOIIMXCST YMEHMI:

MCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI ~BEIIECTBA, KPHUCTAJUIMYECKHE M amMopdHble Teja, HACBIIEHHBIH U
HEHACBHIIIEHHBI Tap, CIocoObl W3MEHEHUsT BHYTPEHHEH HHEpPIruu, 3JIEMEHTApHBIA 3JIEKTPHUUECKH
3apsia, TPOBOJAHUKH, TTOTYIIPOBOJHUKH, TUDTICKTPHKHA, ICTOYHUKNA TTOCTOSIHHOTO TOKA, SJIEKTPUUECKOE U
MarHUTHOE TOJISl, OMTHYECKash CHCTEeMa) M CUMBOJIMYECKUN S3bIK (U3MKUA MPU PEIICHUH Y4eOHBIX U
IPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3inyarh SBJCHUS (TEIJIOBOE paclMpeHue (Ckarhe), TeIIOBOEe paBHOBECHUE,
MOBEPXHOCTHOE HATSHKEHHME, CMauyuBaHHWE, KalmWJUIApHBIE SBJICHUS, HWCIAapeHue, KOHACHCAIIHS,
IUIaBJICHUE, KPUCTAJUIM3ALMs, KUIIEHUE, CIOCOOBl Teronepenayd (Ter1onpoBOJHOCTb, KOHBEKIHUS,
U3Iy4eHHE), TEIUIOBbIE TMOTEpU, DJIEKTpU3alMs Tell, B3aUMOJEHUCTBHE 3aps/ioB, JIEHCTBUS
3JIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, J€HCTBHE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM) IO ONHMCAaHUIO HUX XapaKTE€pPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMX JTaHHOE (PU3UUYECKOE SBIICHUE;

pacrio3HaBaTh IPOSBJICHUE U3yY€HHBIX (U3NYECKUX SABJICHUN B OKpY)KaIOLIeM MUpE (B TOM 4K CIIe
¢usnyeckue SBICHHUS B MPHUPOJIE: MOBEPXHOCTHBIE W KAMJUIIPHBIC SBICHUS B MPUPOJIE, KPUCTAIUIBI B
npupoze, usnydenue CosiHIa, 3aMep3aHre BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHEra, dJIEKTpPUYECKUE SBIICHUSI B aTMocdepe, IJIEKTPUUECTBO >KUBBIX OPraHW3MOB, MATHUTHOE
noyie 3eMiid, Jpeid MOIFOCOB, POJIb MATHUTHOTO TOJISI JUIS )KU3HU Ha 3eMiie, MOJSIPHOE CUSIHKE), TIPU
3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auyy B Y4EOHYIO, BBIAEIATH CYLIECTBEHHbIE CBONCTBA (IIPU3HAKH)
(du3nYecKuX SABJICHUI;

OIHCHIBATH M3YYCHHBIE CBOMCTBA TNl M (DM3UUECKUE SBICHHUS, UCTIOIB3YS (PM3NUYECKUE BEITUINHBI
(Temmepatypa, BHYTPEHHSSI SHEpIus, KOJMYECTBO TEIUIOTHI, paboTa rasza, yraeibHas TEMJI0EMKOCTb
BEIIECTBA, y/AeNbHAas TEIUIOTa IJIaBJICHUsS, yAeJdbHAas TEIUIOTa MapooOpa3oBaHMs, yJelbHAs TeloTa
CTOpaHMs TOTLTNBA, KOOMPHUIIMEHT MMOJIE3HOTO NeCTBHS TEMJIOBOM MAIIMHBI, OTHOCHTEIBHAS BIIAYKHOCTD
BO3/IyXa, DJIEKTPUUECKUI 3apsi, CHJIa TOKA, HJIEKTPUUECKOE HANPsIKEHUE, COMPOTUBIIEHNE TPOBOIHUKA,
OJIC B menu MOCTOSHHOTO TOKa, AJIEKTPUYECKOE YIEIbHOE COMPOTUBIIEHHE BEIIECTBA, padoTa U
MOIIHOCTh 3JICKTPHUYECKOTO TOKa), MpPH ONUCAHUW TMPABUIBHO TPAKTOBATH (DM3HUECKAN CMBICI
UCIIOJIb3YeMbIX BEIMYHMH, UX O003HAUCHHS W €AUHUIBI (PU3NUYECKUX BEITUYHH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PM3MYECKYIO BEIIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTDH TpaUKi U3Y4EeHHBIX
3aBUCHUMOCTEN (M3MIECKUX BEIUYHNH,

XapaKTepu30BaTh CBONCTBA Tell, (U3UUECKHE SIBJICHHUS W MPOILIECCHI, HCIOJb3Yys OCHOBHBIE
IIOJIOKEHU ST MOJIEKYIISIPHO-KUHETUUYECKON TEOPUHM CTPOEHHUSI BEILLECTBA, YpaBHEHUE TEIVIOBOIO OaJiaHca,
3aKOH COXpaHEHUsI AJIEKTPUYECKOro 3apsja, 3akoH KyroHa, MpUHIUI CyNepHno3uIUU 3JIEKTPUUYECKUX
noseil, 3akoH Oma ans yudactka nenu, npasBuia Kupxroda, 3akon Oma Ui MONHOM LieNH, 3aKOH
Jlxoyns-JleHna, 3aK0H COXpaHEHHs SHEPTHH, IIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA
U €r0 MaTeMaTH4eCKOe BBIPAXKEHUE;

CTPOUTH IPOCThIE (PU3MYECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U SBICHUI, BBIIENATh
IIPH 5TOM CYIIECTBEHHBIC M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, IMPOIIECCOB, SIBICHUMN, TPHUMEHSThH
du3mYecKre MOACIHU sl OOBSICHEHUS (PM3UUECKUX MPOIIECCOB U PEIICHUST YUeOHBIX 3a/1a4;

OOBACHATh (DM3UUECKUE SBIICHUS, MPOIECCHl M CBOMCTBa Tel, B TOM YHCIE U B KOHTEKCTE
CUTYallUid TPAKTHKO-OPHEHTHPOBAHHOTO XapakTepa, W pelaTh KadeCTBEHHBIE 3aJa4d, B TOM YHCIIE
TpeOyrolpe YHCICHHOTO OICHUBAHUS XapaKTePHBIX 3HAUYeHUN (U3NYECKUX BEIUYHH, MPU 3TOM
BBIOMpATh aJEKBAaTHYIO (DM3MYECKYI0 MOJENb, BBIABIATH NPUYMHHO-CICACTBEHHBIE CBS3H U
BBICTPAUBaTh JIOTMYECKYIO LEMOYKY PAcCy)KIACHHI C ONMOpoll Ha H3yuyeHHbIE CBOWMCTBA (PU3MUYECKUX
ABIICHUM, PU3NUYECKHE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO pellaTh pacu€THbIE 334auu (C ornopoi Ha 2—3 ypaBHEHUs) [10 U3y4aeMbIM TeMaM Kypca
¢u3uku, BHIOMpas aJEKBATHYIO (U3UYECKYI0 MOJIeNb, C HCIOJIb30BAaHUEM 3aKOHOB U  (opmy,
CBSI3BIBAIOIMX (PU3MUECKHE BEIMUYMHBI, 31U CbIBATh KPAaTKOE YCIIOBUE U Pa3BEPHYTOE pELICHUE 3a1a4H,



BBISIBJISITh HEIOCTAIOIIME WJIM M30BITOYHBIC JaHHBIE, 000CHOBBIBATH BHIOOpP METO/A PELICHHS 3a/1a4uu,
UCIIOJIb30BaTh CIPAaBOYHBIE JAaHHBIE, MPUMEHSATb METOJbl aHalIM3a pPa3MEpPHOCTEH, MCIOJIb30BaTh
rpadguueckie MeTOAbl PEIIeHUs 3ahad, MPOBOJUTh MaTeMaTHYeCKUe NpeoOpazoBaHUs M pacuéTsl,
OLICHUBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HA4YeHUA (U3UUYECKOM BEIMYUHBI U  OMNPEHETAThH
pa3MepHOCTh (PU3UYECKOI BEIUUMHBI, TOJTY4YEHHOM PU PEILIeHUH 3a/1a4H;

pacriozHaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO DPEUMTb MPH MOMOLWM (U3UYECKUX METOJO0B, W
npeajgaraTb OpUEHTUPOBOUHBIM CIIOCOO pELIeHUs, B ONUCAHUMU HCCIENOBAHUS paclo3HaBaTh
IPOBEPAEMOE MPEANOIOKEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH TOTYUEHHBIN PE3yiIbTaT;

OPOBOAUTH OMNBITHI IO HAOMIOAEHUIO (DU3MUECKUX SIBICHHH MM (DU3MYECKUX CBOICTB Tem
(KamWUIsipHbIE SIBJICHMS, 3aBUCHMMOCTH JAaBJICHUS BO3/AyXa OT €ro o0bEMa M TeMIlepaTypbl, CKOPOCTH
npolecca OCThIBAaHMS (HAarpeBaHWs) MpU U3IY4EHHMM OT IBETa M3Iydaroled (IonIomaronei)
IIOBEPXHOCTU, CKOPOCTh MCIAPEHHUsI BOJBI OT TEMIIEPATyphbl JKUJIKOCTU U IIOL@IAN €€ IOBEPXHOCTH,
NIEKTpU3alUMsd Tl U B3aUMOJICHCTBHUE DJIEKTPUUYECKUX 3apsAAoB, B3aUMOJEHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3YyaJM3allisl MarHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIA Ha
IPOBOJHUK C TOKOM, CBOWMCTBA AJIEKTPOMAarHuTa, CBOWCTBA JJIEKTPOABUIATENSI MOCTOSHHOIO TOKA):
dopMynHpoOBaTh MPOBEPSEMOE MPEANOIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX PE3yJbTaTax HaOJIoJIEHUH,
CaMOCTOSITEbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyAOBaHMUs, OMUCHIBATH X0/ ONBITA
U GOpMYITUPOBATH BHIBOJIBI;

IPOBOJIUTh TMpsSMble U KOCBEHHBbIE HW3MEpPEHUs (QU3MYECKMX BEIUYUMH (TemIiepaTypa,
OTHOCHUTEJbHAS BIAXKHOCTh BO3/yXa, CHJIa TOKA, HANpsHKEHHE, yleldbHas TEIIOEMKOCTb BELIECTBA,
COIIPOTUBIICHUE TIPOBOJHUKA, paboTa W MOLHOCTh DJEKTPHUYECKOTO TOKA) C HCIOJB30BAHHEM
AQHAJIOTOBBIX W IU(POBBIX HPHUOOPOB, OOOCHOBBIBATH BBHIOOP METOAA H3MEPEHHs, (UKCUPOBATH
NOKa3aHUsl MPUOOPOB, HAXOAWUTh 3HAUCHUE H3MEPSIEMOW BEIMYMHBI C IIOMOILBIO YCPEAHEHHUS
pE3YJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH NOTPEIHOCTh U3MEPEHUI;

MPOBOJIUTh  JKCIIEPUMEHTAJIbHbIE HCCIEIOBAaHUSI  3aBUCUMOCTEH  (PM3MYECKUX BEIMYUH
(3aBUCHMOCTb JIaBJICHUS BO3[yXa OT €ro oO0b&éMa M HarpeBaHUs WM OXJIAKICHHUsS, HCCIIEAOBaHUE
ABJICHUS TENJIO00OMEHA MpU CMEIMBAHUU XOJIOAHOW M ropsiuedl BOJbI, 3aBUCMMOCTb COIPOTHBIICHUS
MPOBOJIHHKA OT €r0 JUIMHBI, IUIOIIAIU MOMEPEUHOI0 CEUEHHUs U YAEIbHOTO COMPOTUBIIEHHUS BEIIECTBA
IIPOBOJIHMKA, CHUJIBl TOKA, IPOTEKAIOLIEr0 4Yepe3 IMPOBOAHMK, OT HANpsDKEHUS Ha IPOBOJHUKE,
MCCIIEIOBAaHUE T10CJIEI0BATENIbHOIO W MapajuieIbHOIO COEAMHEHUN IPOBOJHUKOB): COBMECTHO C
yauteneM (GopMynMpoBaTh 3aJadyy W THUIOTE3y MCCIEIOBAHMS, CAMOCTOSTENbHO IJIAHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSATENIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY C HCIIOJIb30BAaHUEM
UHCTPYKLMH, NPEICTABIISITh IOJYyYEHHbIE 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE TaOMUL U
rpa(uKoB, OLIEHMBATh IOIPEIHOCTH, I€JaTh BHIBOABI IO pe3yabTaTaM HCCIEJOBAHMUS;

coOuoaaTh npasuia 6€30MacHoro TpyAa mpu padote ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

XapaKkTepu30BaTh NPUHLUIBL ACUCTBUS H3Y4EHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB C OMOPON Ha MX OMUCAHHUSA (B TOM YMCIE: CHCTEMa OTOIJICHUS JOMOB,
TUTPOMETp, TMapoBasg TypOMHA, amIepMeTp, BOJBTMETP, CUETYUK DIIEKTPUUYECKOW HHEPIuH,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTETH U
UX TpUMEHEHUuEe B OBbITY U TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
QJIEKTPOJIBUTATENIb TIOCTOSIHHOTO TOKA), HCIIONB3ysd 3HAaHUS O CBOWCTBAX (M3UUYECKUX SBICHUH,
HeoOxo/MMble (pU3nYecKre 3aKOHbI M 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTblEe TEXHUYECKUE YCTPOWCTBA W HM3MEpUTENIbHbIE MPUOOPHI MO CXeMaM M
CXEMATUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETpP, IBUTrAaTEh
BHYTPEHHEIO CrOpaHMs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX LENned cC
HOCJIeIOBATEIbHBIM U IapauIebHbIM COEIMHEHHEM 3JIEMEHTOB, pa3iinyas YCJIOBHbIE 0003HAueHUs
AJIIEMEHTOB JJIEKTPUYECKUX IIeMeil, HCIONb30BaThb CXEMbl U CXEMaTHYHbIE PUCYHKH HW3Yy4EHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKUX INPOLIECCOB NPU PEILCHUU
y4eOHO-TTPaAKTUYECKUX 3a7ay;

NPUBOJUTH IpPUMEPHl (HAXOAUTh MHQOpPMALMIO O IMpUMEpax) MPAaKTHYECKOTO HCIOJIb30BAHMS
¢u3nyeckux 3HAHUN B MOBCEIHEBHOM XH3HU JUisi oOecrieueHus Oe30I1acHOCTH INpHU OOpallleHUuHu C



npubopaMl M TEXHUYECKUMH YCTPOWCTBAMH, COXpAaHEHHUS 3/0pOBbS M COOJIOACHUS HOPM
IKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIe cpene;

OCYIIECTBIISITH TOUCK MH(pOpPMAUU (PU3MUECKOTO coJepkaHusl B MHTepHETe, caMOCTOSTENBEHO
dopMynHpys TOHMCKOBBIM 3alpoOC, Ha OCHOBE HMMEIOLUMXCS 3HAHWM U CPaBHEHHS JOMOJHUTEIBHBIX
UCTOYHUKOB BBIACTATE HHQPOPMALMIO, KOTOpas SBISETCS IPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOIA;

UCIIONB30BAaTh IPU  BBHINOJHEHUM Y4eOHBIX 3aJaHUi HAyYHO-TIONMYSIPHYIO —JUTEpaTypy
(¢U3NYECKOTO COMepKaHUs, CIPABOYHBIC MaTEepHabl, peCypchl ceTd MHTepHeT, BiaueTh MpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3zoBaHus MHPOPMALIMM U3 OJHON 3HAKOBOM CHCTEMBI B IPYIYIO;

CO3JaBaTh COOCTBEHHbIC MMCHMEHHBIE U KPAaTKWE YCTHBIE COOOIeHUs, 00001mas nHPopMaLUIo U3
HECKOJIbKUX UCTOYHUKOB (PM3UYECKOTO COJICPKaHUs, B TOM YHCIIC MYOINYHO MPEICTABIISTH PE3YIbTaThl
IPOEKTHON MJIM MCCIEeI0BATEIbCKOW AEATENbHOCTH, MPH 3TOM I'PAaMOTHO HCIOJIb30BaTh M3y4E€HHBIN
NOHATUWHBIN anmapar Kypca (QU3HKd, COMPOBOXKAATH BRICTYIICHUE MTPE3CHTAIMECH;

IpY BBIOJHEHUH YYEOHBIX IPOEKTOB M MCCIEJOBAHUN (PU3MUYECKUX MPOIECCOB PACTIPEACIATH
0053aHHOCTH B IPYIIIIE B COOTBETCTBUH C IIOCTABJIIEHHBIMHU 3a/1a4aMH, CJICIUTh 32 BBIMOJIHEHUEM IIJIaHa
NeWCTBHI U KOPPEKTHPOBATH €T0, aJIEKBATHO OLIEHWBATh COOCTBEHHBIN BKIA]] B IETEIBHOCTH TPYIIIIHI,
BBICTPanBaTh KOMMYHHKAaTHBHOE B3aHMOJICHCTBHUE, IIPOSBIISSI TOTOBHOCTD pa3pemars KOH(UINKTHI.



8 KJIACC

Ne i/ HaumeHoBaHMe pa3ieioB U TeM KosmyecTBo yacoB DJIEeKTPOHHBbIE
NporpaMmbl Bcero Kourpoabnbie | Ilpakruueckue | (uudposnie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcesl
Paznean 1. TermuioBble siBJIeHUSE
1.1 CTtpoeHue 1 CBOWCTBA BEIIECTBA 6
1.2 TemoBbie MpouEecchl 33 1 6.5
Hroro no pazneny 39
Pa3znen 2. DiaeKkTpuyeckue 1 MArHUTHBIE sIBJIE HUS
2.1 DIIEKTPUYECKHUE 3apsi/ibl. 3apsDKCHHBIC Tella 9 1
U UX B3aUMOJCUCTBUS
2.2 [ToCTOSIHHBIH JIEKTPUYSCKHH TOK 31 1 10
2.3 MarauTHbIe SBICHUS 11 2 4
24 DJIeKTpOMAarHUTHAs WHTyKITHS 7 1 1
Hroro mo pazneny 58
Paznean 3. [loBTOpuTE/ILHO-0000 A0 MOAYJIb
3.1 | TosropurensHO-0606mAIONII MOTYITH 5
HUroro no pazneny 5
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 5 22.5




8 KJIACC mnoypouyHoe mjiaHMpOBaHuUe

Ne
n/n

Tema ypoka

KoanyecTrBo yacos

Bcero KounTtposbHbie
padoTbI

IIpakTH4yeckue
padoThbI

JlaTa
U3ydeHUs

DJIEKTPOHHBbIE
¢ poBbIe
oOpa3oBaTreJibHbIE

pecypcnl

OCHOBHBIE MOJIOKEHH I MOJICKYJISIPHO-KUHETUYECKOM
TEOPHUU U UX OTIBITHBIE TOATBEPKICHUS

Macca u pa3mep aTOMOB M MOJICKYJT

Mojenu TBepJ0TO, JKUIKOTO U ra3000pa3HOro
COCTOSIHUU BEIIECTBA

Ypoxk-xkoHdepennns "Kpucrannmdeckue u amopgHbie
tena. ['paden. [lomydeHne nCKyCCTBEHHBIX aMa30B"

CMaunBaHue 1 KalmnJIIAPHOCTD. HOBerHOCTHOG
HaTsOKCHUC

TernoBoe pacMpeHUE U CKATHE

TennoBoe nBuxenue. Temmeparypa

TeMriepaTypHble HIKaJbI

BHyTpeHHSs sHEprus U crnocoObl €€ N3MEHEHU s

Buasl rennonepenaun

Ypok-koHdepenius "Mcnonap3oBaHue TEMIOBBIX
CBOMCTB BEIIECTB U MaT€PUAJIOB B IIENISIX
sHeprocoOepexeHus "

N I

12

KoandgecTBo TEmIOTHI. VYaenbHas TENI0EMKOCTh

-

13

VYpok-uccinenoBanue "IIlpoBepka TMIOTE3bI TUHEHHON
3aBUCHMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH B
TEPMOMETPHUUYECKOIN TpyOKe OT Temrmeparypsl”

14

YpaBHeHue TenaoBoro 6ananca. TernnooOMeH u
TEIJIOBOE paBHOBecHe. 3akoH HptoToHa—PuxMana

15

JlabopaTtopnas pabota "MccnenoBanue siBIeHUS
TEMI000MeHa MPU CMEIIMBAHUH XOJIOJAHON U TOpsyei
BOJIBI"

16

Pemenune 3amad mo teme "TeriooOMEH U TEIJIOBOE
paBHOBecue"




17 JlabopaTtopHnas pabota "OnpeneneHne KOJTUIeCTBa 1 1
TEMJIOTHI, HOJYYEHHOTO BOJIOH MPH TEMI000MeHe ¢
HArpeThIM METAUIMYECKUM HJIMHIPOM"

18 [InaBneHue u oTBEpACBaHUE KPUCTALITUYECKUX 1
BEIICCTB. YIeNbHAs TETJIOTA IJIABJICHUS

19 Pemenwne 3amay mo teme "l[lnaBienue u oTBepaeBaHue 1
KpUCTAJNINYECKUX Te"

20 JlaboparopHras pabdora "OnpeneneHue yaeabHOMI 1 1
TEIJIOTHI IIJIaBJIEHU S Jbaa"

21 VYpok-uccienoBanue "CpaBHEHUE MPOIIECCOB 1 1
MIJIABJICHUS KPUCTAJUIMYECKUX TEJ U pa3sMsATdeHus Mpu
HarpeBaHuu aMopQHbIX Ten"

22 [Tapoobpa3zoBanue u KoHAeHcanus. Micnapenue 1

23 Kunenwue. YaenpHas Teraora mapooopa3soBaHus. 1
3aBUCHMOCTH TEMITEPATYpPhl KATICHUS OT
aTMOC(EPHOTO JTaBJICHUS

24 Pemenue 3anau o teme "TlapoobpazoBanue u 1
KurneHue"

25 Ypoxk-uccnenopanue "O0bsCHEHNE 3aBUCUMOCTH 1 1
TEMIIEPATYPhl KATICHUS OT JaBJIEeHUS"

26 HacelenHbIiT 1 HeHachIEHHBIN Tap. BraxHocTh 1
BO3yXa

27 Bnaxxnocts Bo3nyxa u e€ usmepenue. JlaboparopHas 1 0.5
pabota "OmnpeneneHue OTHOCUTENBHOM BIaXKHOCTH
BO3qyXa"

28 Pemenune 3amad mo teme "BiaxkHocTh" 1

29 Pemenue 3a1a4 v aHaIU3 CUTYaIUi, CBSI3AHHBIX C 1
SIBJICHUSIMU MCTIAPEHUS M KOHJICHCAI[UU

30 DHeprus TOIIMBa. Y AeIbHAS TEIJIOTA CTOPAHUS 1

31 [Tpunnune! paboTHI TEMIOBBIX ABUTATENCH 1

32 [TapoBas TypOuHa. /IBUTaTeIh BHYTPEHHETO CTOPAHUS 1

33 KIIJI TerioBoro ABUraTes 1

34 Pemenue 3amau mo teme "KIII TermnoBoro asurarens"” 1




35 Ypoxk-koH(pepennus "TeroBble TBUTATEIN U 3aIUTa 1
OKpyXarolen cpeapl”

36 TernoBbie MOTEPH B TETLIOCETSIX 1

37 3aKOH COXpaHEHUs U IPEBPALLECHUS SJHEPIUU B 1
MEXaHUYECKUX U TETIOBBIX MPOIECCax

38 [ToaroToBKa K KOHTPOJIBHOW paboTe MO TeME 1
"TennoBele siBeHU. VI3MeHeHNE arperaTHbIX
COCTOSIHMH BelecTBa"

39 KonTponbHas padota o teme "TernsoBsie sBICHUS. 1
V3meHeHue arperaTHbIX COCTOSHUM BelecTa"

40 Onexrpusanus tein. /[Ba pona 3apanos 1

41 VYpok-uccienosanue "MccnenoBanue crnoco0oB 1
PasIMYHBIX BEIIECTB HAJIEKTPU30BBIBATHCS'"

42 BiaumonelictBue 3apsokeHHBIX Tell. 3akoH Kynona 1

43 Onexrpuueckoe noiue. HanpsokéHHOCTh 1
AJIEKTPUYECKOTro MoJist. [IpuHINT Cyneprno3uiuu
AJIEKTPUUYECKUX TOJEH

44 Hocurenu snexrpruueckux 3apsiioB. JIEMEHTApHbIN 1
3apsig. CTpoeHue aToma

45 3aKOH COXpaHEHUs DJIEKTPUUYECKOTO 3apsiia 1

46 [TpoBOIHM KM, TUDJIEKTPUKHU U MOJTYITPOBOIHUKA 1

47 VYpok-koHpepeHus "DIeKTpu3anms B OBCEIHEBHON 1
KU3HU"

48 Pemenue 3anad no teme "3akoH cOXpaHEHUs 1
3JIEKTpUYECKoro 3apsiaa”

49 DIeKTpudYecKuil TOK. ICTOUHWKHN 3IEKTPUYECKOTO 1
TOKa

50 Ypok-uccrnenoranue "MccnenoBanve aeicTBUs 1
AJIEKTPUYECKOTO MOJIs Ha IPOBOJHUKH U
TUAJIEKTPUKH"

51 DJIEKTpUUYECKUH TOK B METAJIAX 1

52 DNeKTpUYEecKUil TOK B )KHMAKOCTSIX U razax 1

53 DJIeKTpuYecKas 1elb 1




54 Cuna Toka. AMriepmerp 1

55 OnexTpruueckoe HanpsbkeHue. Boaptmerp 1

56 JlabopaTtopHas padora "COOpka M HCIIBITAHUE 1
AJIEKTPUYECKOM 11eNU MOCTOSIHHOTO TOKa"

o7 3aBUCHUMOCTb CUJIbI TOKA OT HanpspkeHus. 3akoH Oma 1
JUIS y9acTKa 1emu

58 Jlabopartopnas pabora "MccnenoBanue 3aBUCUMOCTH 1
CHJIBI TOKA, TIPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpsHDKCHUS Ha Pe3UCTOPE U COMPOTUBIICHUS
pesucropa"

59 DNEeKTpUYECKOe CONMPOTUBIIEHUE. Y IENBHOE 1
CONPOTUBIICHUE

60 JlabopaTtopHnas pabora "OnpeneneHue yaeabHOTO 1
COIPOTHUBJIEHU S TPOBOIHUKA"

61 Pemenue 3amay mo teme "DIIeKTpUUECKOE 1
COIIPOTHUBJIEHUE. Y IEIBHOE CONIPOTUBIICHUE"

62 Pemenune 3amau mo teme "3akon Oma" 1

63 [locnenoBaTtenbHOE M MapaAIIEIBHOE COSAUHEHUS 1
MIPOBOJTHUKOB

64 JlaboparopHnas padora "TIpoBepka mpaBuia ClI0KEHHS 1
HaNPsDKCHUH TTPH TI0CIIeI0BATEIbHOM COSIMHEHUH
JIBYX PE3UCTOPOB"

65 Pemenue 3anau no teme "TlocnenoBatensHoe u 1
napajijiesIbHOe COeIMHEHHU S TPOBOIHUKOB"

66 JlaGoparopHas pabota "TIpoBepka mpaBuiIa 1Jisl CUIIBI 1
TOKa IPH NapajyIeIbHOM COEIMHEHUH Pe3UCTOpPOB"

67 Pemenne 3amay Ha mpuMeHeHue 3akoHa Oma st 1
Pa3IUYHOTO COeTMHEHU s IPOBOTHHUKOB

68 3/1C u BHYTpeHHEE CONMPOTUBIICHNE HCTOYHHMKA TOKA. 1
3axoH OMma IS ITOJIHOH LN

69 Pemenue 3amau mo teme "D /1C, BHyTpeHHEe 1
COMPOTHUBJICHUE HCTOUYHHKA TOKa. 3akoH OMa asis
nojaHoM uenu"

70 Jlabopatopnas padota "Onpenenenne 3/1C u 1




BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHKA TOKA"

71 [TpaBuna Kupxrodga 1

72 JlabopaTtopnas padora "TIpoepka nmpaBus Kupxrogda" 1

73 VYpoxk-uccnenopanue "M3yueHue BOIbT-aMIIEPHBIX 1
XapaKTePUCTUK HEITUHEHHBIX 3JIEMEHTOB"

74 Pabota snexkrpuyeckoro Toka. MOMHOCTb 1
AIIEKTPUYIECKOTO TOKA

75 JlaGopatopHas pabota "Onpenenenue paboTsl U 1
MOIIHOCTH 3JIEKTPUYECKOrO TOKa'

76 3akon Jxxoyns-Jlenna. [loTpebutenu saeKTpruIecKoro 1
toka. KopoTkoe 3aMbikanue

77 VYpoxk-xkoHdepenuus "OO0bICHEHNE U TPUHIUII 1
NeWCTBUSI JOMAIIHUX 3JIEKTPOHATrPEeBaTEIbHbIX
npu6opoB"

78 [TonroToBKa K KOHTPOJIBHOW paboTe MO TeME 1
"DiiekTpuueckue 3apsapl. 3apsHKEHHBIE TENla U UX
B3auMoieiicTBUsL. [locTOSHHBIN 351eKTpUYecKuii TOK"

79 KonTponbHas padota no teme "DieKkrpuyeckue 1
3apspl. 3apsoKeHHBIE Tela M MX B3aUMO/ICHCTBUS.
[TocTOsSTHHBIN AIIEKTPUUECKUN TOK"

80 IlocTrostHHBIE MAarHUTBI. MarHUTHOE 110OJI€ 3EMIIM U €TO 1
3Ha4YeHHUeE Ul JKU3HU Ha 3eMiie

81 VYpok-uccnenopanue "M3ydeHrne MarHuTHOTO MOJIS 1
MOCTOSIHHBIX MAarHUTOB MTPH X 00BETNHEHUH U
pasneneHuu. Busyanusanus moss HoCTOSIHHBIX
MarHuToB"

82 OmnpIT Opcrena. MarHUTHOE 1OJI€ 3JIEKTPUYECKOTO 1
TOKa

83 OmnbiT AMniepa. MarHUTHOE TI0JI€ KaTYIIKHA C TOKOM. 1
IIpuMeHeHue 3JIeKTPOMarHiTOB B TEXHUKE

84 Cuna Ammnepa u ornpejiesnieHue e€ HarpaBJICHUs 1

85 Pemenue 3amau o reme "Cuna Ammepa u 1
olpezeneHne e€ HapaBiIeHU"

86 DIIEeKTPOABUTATENH TTOCTOSHHOTO TOKA. 1




Hcnonp3oBanue 31eKTpoABUTaTENEH B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIOPTE

87 Bceepoccuiickas mpoBepounas padbota 1

88 Bcepoccuiickas nmpoepouHas pabota 1

89 JlaGoparopHuas padota "M3ydeHne AeHCTBUS 1 1
MarHUTHOTO 1OJIsl HA TPOBOJIHUK C TOKOM"

90 VYpox-kordepennus "TIpakrndyeckoe mpuMeHeHUE 1
AJeKTpoaABUTaTEICH"

91 JlaGoparopHas pabota "KoHcTpynpoBanue u 1 1
u3ydeHue paboThl dJIeKTpoABUTraTes"

92 JlaGoparopnas pabota "Uzmepenne KIIJ] 1 1
AJICKTPOABUTATEIIBHOM YCTAHOBKHU"

93 OmnebiTel @apaznes. 3aK0H 3JEKTPOMAarHUTHOU 1
naaykuuu. [Ipasuio Jlenna

94 VYpok-uccnenoranue "MccnenoBanue M3MEHEHUH 1 1
3HAYEHMUsI U HAallPaBJICHUS MHIYKIIMOHHOTO TOKa"

95 Pemenne 3amay mo teme "3aKoH 3JIEKTPOMArHUTHOM 1
nHaykuuu. [Ipasuno Jlenna"

96 DnexrporeHeparop. CrocoObl MOTyIeHHS 1
AJIEKTPOIHEPTUHU

97 Ypoxk-koHpepeHus "IIEKTPOCTAHIIMHN HA 1
BO300HOBIISIEMBIX HCTOUYHHKA YHEpTUH. [Ipobiembr
sKos10rud. TOMITMBHBIE DJIEMEHTHI M 3JIEKTPOMOOMIH"

98 KonTponbHas pabota "Di1eKTpOMarHuTHEIEC SBICHUS 1

99 Pabora c Tekctamu 1o Teme "TerioBbie siBiIeHUS" 1

100 PaboTa ¢ Tekctamu 1o Teme "DIEKTpUUECKUE 3apsi/Ibl. 1
3apspKEHHBIE TeNla U UX B3auMoJeiicTeue”

101 Pabota ¢ Tekctamu 1o Teme "TlocTosTHHBIM 1
AJIEKTPUYECKUM TOK"

102 Pabora ¢ Tekctamu 1o Teme "MarHuTHBIC SIBJICHUS U 1
3JIEKTPOMAarHMTHasi MHIyKuus'"

OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 22.5




8 KJIACC

Kon

NpoOBePSeMOro
pe3yJibTaTa

IIpoBepsieMble NpeIMeTHbIE Pe3yJIbTATHI 0CBOECHUS OCHOBHOI
o0pa3oBaTe IbHOI NMPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHusA

1.1

HCITIOJIL30BATh IMMOHATUA

1.2

pasanyaThb ABJICHUS IO OMMHMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPUPYIOIIMX JAHHOC (bPISI/I‘{eCKOG SBJICHHUC

1.3

pacro3HaBaTh MPOSBJICHHE H3YU4CHHBIX (U3HYECKUX SIBICHHUNH B OKPYXKAIOIIEM
MHpe, B TOM uYucle (U3MYECKHe SIBICHHS B MPUPOJEC, MPU ITOM IEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH )
GU3HYECKUX SBICHUN

1.4

ONMHCHIBATh HW3Y4EHHBIE CBOMCTBA Ten U (U3WYECKHE SIBJICHUS, HCIIONb3YA
¢du3nUecKkre BEIUUUHBI, TPH OMUCAHUH TPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICT
WCIIONB3YEMbIX BEIMYUH, OOO3HAUEHWS W CIWHUIBl (PU3UYECKUX BEITHYHH,
HaxoIuTh (GOPMYIBI, CBS3BIBAIONME JAaHHYIO (U3UUECKYI0 BEIMYMHY C JIPYTHMHU
BEITUYMHAMU, CTPOUTH TPAQUKN M3YUYECHHBIX 3aBUCHMOCTEH (PU3NUCCKIX BEITHYUH

1.5

XapaKTeprU30BaTh CBOMCTBA TCII, (bPISI/I‘IGCKI/Ie SIBJICHHUA WM IIPOLCCChI, HCIIOJIb3YyA
HU3Y4YCHHBIC 3aKOHBI, IIPpHU 3TOM JOaBaTb CJIOBCCHYIO (I)OpMyJ'II/IPOBKy 3aKOHa H
3allMCBIBATh €0 MAaTCMAaTUYCCKOC BBIPAKCHHUC

1.6

OOBACHATh (M3MYECKUE INPOLIECCHl U CBOMCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallull  NPAaKTUKO-OPMEHTHPOBAHHOIO  XapakTepa: BBISBISTH I[PUUYHUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 | — 2 JIOTMYECKUX 1ATOB C ITOMOIIIBIO
1 — 2 u3yyeHHBIX CBOWCTBAa (U3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3amadud B 2 — 3 JCHCTBHS, MCIOJIB3YSI 3aKOHBI M (hOPMYJIBI,
CBs3BIBalOIME (M3MUECKHE BEIMYUHBI: HAa OCHOBE aHalW3a YCIOBHUS 3a/a4yd
3allMCBIBATh KPATKOC YCJIOBHC, BBIABJIATH HCAOCTATOK JAaHHBIX JJIS PCIICHU S 3ada4u,
BBIOMpATh 3aKOHBI W (GOPMYJbI, HEOOXOIWMBbIC I €€ PpEeIIeHHSs, MPOBOIUTH
pacuéTbl W CpaBHUBATh IMOJIydeHHOE 3HaueHUE (U3MYECKOH BETUYMHBI C
N3BCCTHBIMHU JaHHBIMHAU

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCHIMTL IIPH ITOMOIIU (1)I/I3I/I‘IGCKI/IX
MCTOOOB, HCIIO0JIB3YA OIIMCaHHuC HNCCIICJOBaHM, BBIACIATH IMPOBCPIACMOC
MMPCAIIOIOXKECHNUEC, OUCHUBATE MMPABUJIBHOCTE IOPAAKA IIPOBECACHUSA HCCICAOBAHU,
JC€JIaTh BBIBOJBI

1.9

IPOBOAUTH OMBITEI 1O HAOMIOAEHWI0 (U3WYECKUX SIBICHUN WM (U3UUECKUX
CBOMCTB Tel: GOPMYIMPOBATh IPOBEPSIEMBbIE NIPEAIIONI0KEHUS, COOMPATh YCTAHOBKY
U3 TMPEAJIOKEHHOTO OOOpYIOBaHMS, OMMCHIBATH XOJA OMNbITa U (QOPMYIHPOBATH
BBIBO/IbI

1.10

BBIIIOJHATh MPSMbIE H3MEPEHHUs C MCIONb30BAHUEM AaHAJOrOBBIX MPHOOPOB U
JATYNKOB (PU3MUYECKUX BEIMYMH, CPAaBHHBATH PE3YNIbTaThl M3MEPEHUN C y4ETOM
3aJJaHHOM aOCOIIOTHON MOrPEIHOCTH

1.11

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (DJM3MYECKON BETUYMHBI OT IPYroi ¢
MCIIOJIb30BAHMEM TPSMBIX HM3MEPEHUI: TUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh
YCTaHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYs IPEI0KEHHOMY I1JIaHy, (PUKCHPOBAThH
pe3yNbTaThl MOMYYCHHOW 3aBUCHMOCTH B BUJIE TaOIHI] ¥ TpauKOB, JeaTh BHIBOJIbI
10 pe3y/bTaTaM HCCIEeI0BaHUS

1.12

IPOBOJUTH KOCBCHHBIC U3MCPCHU S (bI/ISI/I‘ICCKI/IX BCJIMYUH: IINTAHUPOBATb USMCPCHH A,




coOHMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIYs MPEATI0KESHHON HHCTPYKIHH, U
BBIYHCIISITh 3HAYEHUE BEJTMYNHbI

1.13

coOmoaTh TpaBuia TEXHUKHM OE€30MacHOCTH TMpu paboTe ¢ I1abopaTopHBIM
obopynoBaHueM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYECHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS, UCIONIB3Ys 3HAHUS O CBOHCTBAX (DM3HMUECKUX
ABJICHUM 1 HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

paciio3HaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pLI II0
CXCMaM M CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI JJICKTPUUYCCKUX Lenen ¢
MMOoCICA0OBATCIIBHBIM W HNAapajUICJIBHBIM COCAMHCHHUEM JJICMCHTOB, pasjinydas
YCJIOBHBIC 0003HAYCHHS DIIEMCHTOB QJICKTPHUUICCKUX Lemnen

1.16

NPUBOJUTH TPUMEPHl (HAXOAUTh HHAOPMAIUIO O TPUMEPAx) PAKTUYECKOTO
UCIIOJIb30BaHUS (PM3UYECKUX 3HAHWUM B MOBCEIHEBHOM JXU3HH ISl 0OecredeHus
0€301acHOCTH TPU OOpaIieHHu ¢ MpubopaMu U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpaHEHUsl 370pPOBbsi U COONIOJEHUS HOPM OSKOJIOTUYECKOTO IOBEICHUS B
OKpYXKarollle cpeje

1.17

OCYLIECTBJISITh TOUCK MH(OpMaLU (PU3NUECKOTO COAepKaHUs B ceTu MIHTepHeT, Ha
OCHOBE HNMCIOUINXCA 3HaHUN | HyTéM CpaBHCHUA JOMOJIHHUTECIBbHBIX MCTOYHHKOB
BBLACIATE MH(OpMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOU

1.18

UCIIOJb30BAaTh IPU  BBIIOJHEHWHM Y4EOHBIX 3aJaHUM  Hay4dHO-TOMYJSPHYIO
auTeparypy (pU3MYECKOro COAEp)KaHUs, CIPABOYHBIC MaTEepUajbl, PECYpChl CETH
WnTepHer; BnaneTh mnpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
uH(opMaIuy U3 0HOM 3HAKOBOM CHCTEMBI B IPYTyIO

1.19

co3aBaTh COOCTBEHHBIE NMHCBMEHHBIE M KpaTKue YCTHBIE COOOIeHUs, 0000Imas
UHQOpPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB (M3UUECKOTO COAEPIKAHUS, B TOM YHCIIE
NyOJMYHO TPEACTaBIATh pe3yNbTaThl MPOEKTHOM WJIM MCCIEeI0BATENbCKON
JEATEIbHOCTH, MPHU 3TOM TIPAMOTHO HCIOJb30BaTh W3YYEHHBIM MOHATHUNHBIN
anmapar Kypca (U3MKH, CONPOBOXIATh BBICTYIJICHHME TMpe3eHTaluuend mpu
BBITTOJIHEHU U TPOEKTOB.




8 KJIACC

Kon Kon IIpoBepsiemMble 3JIeMEHTBI CO/Ie PAKAHNS
na3jeJia | JJieMeHTa
6 TEIUIOBBIE SABJIEHUSA

6.1 OCHOBHBIE TOJIOKEHHS MOJICKYISIPHO-KUHETHUECKOH TEOPUH CTPOCHHUSI BEIIECTBA.
Macca u pasmepsl MoJeKyr. OUBITHI, MOATBEPKIAIOIIE OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHOKHUHETHUYECKOW TEOPHU

6.2 Mopgenu  TBEPAOro, KHUAKOIO M  ra3000pa3sHOrO  COCTOSHUM  BEIIECTBA.
Kpucrammmueckue u amopdHbie Tena

6.3 OObsicHEeHHEe CBOMCTB Ta30B, XHJAKOCTEH M TBEPIBIX TEJI HA OCHOBE IMOJOXKEHUM
MOJICKYISIPHOKHHETHYECKOH TEOPHH

6.4 CMauMBaHUeE U KallMJIISIPHBIE SIBJICHUS

6.5 TentoBoe pacumpeHue u CKaTHe

6.6 Temneparypa. CBsi3p TEeMIIEpaTyphl CO CKOPOCTHIO TEMJIOBOTO JBUKEHHUS YACTHI]

6.7 Buyrpennssi  sHeprus.  CrmocoObl  W3MEHEHUS  BHYTPEHHEH  SHEpruwu:
TETUIoTiepeiada U COBEpPIICHHE pabOTHI

6.8 Buzp! Tenonepenauu: TeNI0NPOBOAHOCTb, KOHBEKIIMS, U3TyYCHHE

6.9 KommuecTBo TernoTsl. Y aenpHas TeII0EMKOCTh BEIIECTBA

6.10 TennooOMeH U TEII0OBOE paBHOBECHE. YPaBHEHHE TEINIOBOTO OaiaHca

6.11 IInaBineHue M OTBEpACBAHME KPUCTANIMYECKUX BEILIECTB. YJENbHAs TEIUIOTa
TIJIaBJICHUS

6.12 [TapooOpazoBanue u koHjaeHcauus. Mcnapenue. Kumnenue. YaenbHas Temsiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHUS OT aTMOochepHOro
JaBJICHUS

6.13 Brnaxxnocts Bo3myxa

6.14 DHeprus TONIuBa. Y ieJbHas TENJI0Ta CTOPaHUs

6.15 [Mpunnumne padote! TernoBsix ABurareneit KI1J[ rennoBoro apurarens. TennoBsie
JIBUTATENH U 3a1MTAa OKPYKAOUIEH CpEeJIbl

6.16 3aKoH COXpaHEHUs U MPEBPAICHUS YHEPTUU B TEILIOBBIX ITpolieccax

6.17 [IpakTnueckue pabOThI:

HHAPar###OnBITEI IO O0HAPY)KEHUIO IEHCTBUS CUJI MOJICKYJIIPHOTO TPUTSHKEHUSL.
HHH#Par###ONBITHI 10 BBIPAIMBAHUIO KPUCTAIJIOB IOBAPEHHOMN COJIM I caxapa.
##H#Par####OnbIThl 10 HAOIIOJEHUIO TEIJIOBOTO PacIipeHus ra3oB, KUJIKOCTEN U
TBEPJIBIX TEIL.

##H#Par###Onpenenenre naBleHUs BO3yXa B OaJJIOHE IIITPHILA.
HAHPar###ONBITBI, TEMOHCTPUPYIONE 3aBUCHUMOCTh JaBJICHUS BO3/AyXa OT €ro
00BEMa M HarpeBaHUSI UITU OXJIAXKICHHUSL.

#H#Par###IpoBepka TUMOTE3bl JMHEHHONW 3aBUCMMOCTH JUIMHBI CTOJOMKA
KHUJKOCTH B TEPMOMETPUUYECKOHN TPYOKE OT TeMIlepaTyphl.
###Par###Habmonenne W3MEHEHUs] BHYTPEHHEH SHEpPrUM Tela B pe3ysbTare
TEIUIonepeaayn 1 paboThl BHEIIHUX CHIL

#H##Par###ccnenoBanmne sBICHHS TEMJIO0OMEHA MPHU CMENMBAHUM XOJIOTHON U
ropsi4eii BOIBI.

##HPar###OnpeneneHre KOJIMYECTBA TEIJIOTHI, IIOJY4EHHOIO BOJOM IpH
TENJI000MEHE C HarpeThIM METAUINUYECKUM LIHJIUHAPOM.

##H#Par###Onpenenenre yaenbHOl TeMI0EMKOCTH BEIIECTBA.




##Par###ccnenoBanue npouecca UCIapeHusl.
#H##Par###OnpeneneHre OTHOCUTENbHON BJIQKHOCTH BO3IyXa.
HH#Par###OnpeneneHye yieapHONH TEMIOThI IIaBJISHUS JIbAA.

6.18 @u3nYeCcKue sIBICHUs B INPUPOJC: MOBEPXHOCTHOE HATSHKECHUE U KAITUJUISPHBIC
ABJICHUSI B IPUPOJE, KPUCTALIBI B Ipupone, usirydeHue CoJHLA, 3aMep3aHHe
BOJ0EMOB, MOPCKUE OpH3bl; 00pa30BaHNE POCHl, TYMaHa, WHEs, CHETa.

6.19 TexHu4eckne yCcTpOWCTBA: KaWJULSIPBI, NMPUMEPBI HCIOJIB30BAHUSI KPUCTAJLIOB,

JKUJKOCTHBIM TEPMOMETp, JaT4YUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, JBUIaTellb BHYTPEHHETO
CrOpaHusl.

OJIEKTPMYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 Dnexrpusanus Ten. [[Ba poaa 3JIeKTpUUecKux 3apsiioB

7.2 BzaumonelictBue 3apsokeHHBIX Ten. 3akoH KymoHa (3aBUCHMOCTB — CHJIBI
B3aMMO/ICHCTBUSI 3apsSDKEHHBIX TNl OT BEIIMYUHBI 3apsiIOB U PACCTOSHUS MEXKIY
TEJIaMH)

7.3 Onekrpuyeckoe mone. Hampsok€HHOCTH dnekTpuyeckoro mons. [IpuHium
CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE)

7.4 Hocutenu »nexTpudeckux 3apsgoB. ODJIEMEHTAPHBINM SJIEKTPUYECKUN 3apsl.
Crtpoenue atoMa. [IpOBOTHUKN U TUAJIEKTPUKH

7.5 3aKoH COXpaHEHUsI AIEKTPUUECKOTO 3apsa

7.6 DIIeKTPUUECKUH TOK. YCIIOBHUSI CYILIECTBOBAHHS AJIEKTPHIECKOTO TOKa. VICTOUHMKI
MTOCTOSIHHOTO TOKa

1.7 JleficTBUS ~ DJEKTPHUYECKOTO TOKa  (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B KHUAKOCTSIX M ra3zax

7.8 Onekrpuueckas 1enb. CHila Toka. DJIEKTPUYECKOe HaIpsHKEHUE

7.9 ComnpoTuBJeHHE TPOBOIHUKA. Y IeTBHOE COMPOTHBIICHUE BEIIECTBA

7.10 3akon Oma /yis yuacTka e

7.11 [TocnenoBaTenbHOE U MapatielbHOE COSMHEHNE MTPOBOAHUKOB

7.12 PaboTa 1 MOLIHOCTB 3JIEKTPUYECKOTO TOKa. 3akoH J[>koyns — JleHma

7.13 DIIEKTpUYECKHUE IIENU U TTOTPEOUTENN AIEKTPUUECKON dHepruu B ObITy. KopoTkoe
3aMBIKAHHE

7.14 ITocTostHHBIE MarHUTEL. B3anMoaeiicTBE IOCTOSHHBIX MATHUTOB

7.15 MarnuTtHoe nojne. MarauTHOE 1osie 3eMITM U €T0 3HaUYCHUE JUIsl )KU3HU Ha 3eMIie

7.16 OneiT  Opcrega. MarHuTHOE TOJE€  DJIEKTPUUYECKOTO TOKa. [IpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE

7.17 JleficTBM€ MArHUTHOTO TMOJIA Ha MPOBOAHUK C TOKOM. OJIEKTPOJIBUTATEIH
IIOCTOSIHHOTO  TOKa. VIcronb3oBaHHWE 3JEKTpOJABUraTresieili B TEXHUYECKUX
YCTPONCTBAX M HA TPAHCIIOPTE

7.18 Omnsitel apanes. SABnenue snekrpoMarHuTHON UHAYKIMU. [IpaBumno Jlenma

7.19 DIIeKTporeHepaTop. CniocoOsr MOJTYYCHHUST  DJICKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHITNY Ha BO30OHOBJISIEMBIX HCTOYHUKAX dHEPTUHU

7.20 [IpakTudeckue paboOTHI:

OnbITHI 10 HAOTIOAGHUO AIEKTPU3ALUY TeJl MHAYKIUEH 1 IPU COPUKOCHOBEHUH.
HccnenoBanue nelCTBUS JIEKTPUYECKOTO T10JI HA IPOBOAHUKU U JUIJICKTPUKH.
Coopxka 1 mpoBepKa padOThI JJIEKTPUUECKON IETTH MOCTOSHHOTO TOKA.

M3mepeHue u peryaupoBaHUE CUITbI TOKA.

N3mepenue u peryampoBaHue HaPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, MIYIIETO 4Yepe3 pe3ucrop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

OnpITBl, JEMOHCTPHPYIONE 3aBHCHMOCTH DJJIEKTPHYECKOTO COMPOTHBIICHUS




IIPOBOJIHMKA OT €T0 JUIMHBI, IUIOIIAIU MOIEPEYHOIr0 CEYEHUS U MaTepuaia.
ITpoBepka nmpaBuIIa CIOXKEHUS HANPSHKEHUH TP MOCIE0BATENBHOM COEIMHEHUN
IByX pesuctopoB. IIpoBepka mnpaBuna uid CWJIBI TOKAa IpU IapajlIeIbBHOM
coeMHEeHHH pe3ucTopoB. OmpezeneHre padoThl NEKTPUUYECKOTO TOKA, HIYIIETO
yepes pe3ucrop. OnpeneneHne MOIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha
pesucrope. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MJIYILETO 4Yepe3 JIAMIIOUKY,
or HanpsbkeHuss Ha Hel. Omnpenenenune KIIJ| HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJECHCTBHS IMOCTOSHHBIX MarHuTOB. V3yueHHMe MarHMTHOIO
MOJISL TOCTOSIHHBIX MArHUTOB NIPHU UX 00BbEJMHEHUH U pa3zaeneHun. MccnenoBanue
JNEHCTBUSL ~ IJEKTPUYECKOT0  TOKA HAa  MarHUTHYIO  CcTpenky.  OmbIThl,
JIEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aWMOJEHCTBUS KAaTyLUIKU C TOKOM U
MarHuTa OT CHJIbI TOKa W HalpaBJEHUs TOKa B KaTylke. M3ydeHue neicTBus
MarHUTHOTIO IOJIsl Ha MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue u nsyueHue paboTbl
anekrpoasuratens. Mamepenune KIIJ snexrponBuratenbHol ycTaHOBKU. OMBITHI
[0 MCCIEAOBAHUIO SIBJIEHUS DJIGKTPOMAarHUTHOM HWHJIYKIMU: HCCIEI0BaHUE
M3MEHEHMH 3HaYeHU S U HallpaBJIE€HU S NHIYKIMOHHOI'O TOKa

7.21 dusznyeckue sBIEHUS B MPHUPOJAE: DIIEKTpUUYECKHE SBJICHHUS B arMocdepe,
AJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IOJEe 3eMJIU, Ipei( MOI0CcoB,
POJIb MAarHUTHOTO TOJIS JUIS KU3HU Ha 3eMile, OSIPHOE CUSHHE

1.22 TexHuveckue YCTPOMCTBA: 3JIEKTPOCKON, amIlepMeTp, BOJIBTMETpP, pEOCTar,

CUETYMK  DJIGKTPUUECKOW  DHEPrHH,  AJIEKTPOOCBETUTEIbHBIE  IPHUOODPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE MTPEIOXPAHUTEINH,
AJIEKTPOMArHUT, 3JIEKTPOABUIATENb ITOCTOSHHOIO TOKA, TEHEPATOpP IOCTOSHHOIO
TOKa

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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