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[Iporpamma mo ¢Qu3MKe Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3yabTaraM OCBOEHHMS Ha YriyOJIEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHON mporpammsbl, npenctaBieHHBIX B @I'OC OO0, a Takke ¢ ydéroM deaeparbHON
paboueii mporpamMmMbl Bociutanus U Konuenuuu npenogaBanus yueOHoro npeamera «Dusukay.

Copep:xanue mporpammbl 1o (pU3MKE HaAMpaBIEHO Ha YIOBJIETBOPEHHE IMOBBIIIEHHBIX 3alpPOCOB
00yJaromuxcs, CTpeMALINXcs K 0osee rry0OKOMy OCBOEHUIO (pU3MUECKUX 3HAHWN, U Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH oO0ydaomuxca. B nporpamMe mno (u3MKe YUUTBHIBAIOTCS
BO3MOKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuiit. PI'OC OOO kK mIaHHpPyEeMbIM
JUYHOCTHBIM U METaNpeAMETHBIM pe3ybTaTaM 00yUeHHUs], a TAKKE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHO-
HAYYHBIX Y4EOHBIX IMPEAMETOB HAa YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[Tporpamma o ¢u3MKe yCTaHABIMBAET pacmpesesieHre yueOHOro MaTepuaa 1o rojgam ooydeHus
(mo kmaccam), mpeiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA MIPEIMETHOTO COACPKAHUS U YyUETE BO3PACTHBIX OCOOCHHOCTEH 00yUaronInXcs.

[Iporpamma mo Qusuke pazpaboTaHa C IETbI0 OKa3aHUS METOAWYECKON MOMOIIM YYHUTENIO B
co3JlaHuH paboueil MporpamMmbl 0 y4eOHOMY MpPEeIMETY.

Ouzuka SBISETCA CHCTEMOOOPA3YyIOMUM [UIsl E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3HUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Onooruei,
acTpoHoMHeH U (u3ndeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAayYHYIO KapTHHY MHpa,
NpeOCTaBIIseT Haubosiee sACHbIe 00pa3lbl MPUMEHEHUs HayYHOTO METO/a MO3HAHHs, TO eCTh crocola
MOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 rIaBHBIX 33/1a4 (U3HYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH U MHTEpeca K HayKe y 00y4Jarommxcsl.

W3yuenune ¢u3uku Ha yriiyOJIEHHOM YPOBHE MpEINOiaracT yBEpEeHHOE BIaJieHHE CIEAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSCHATDH SBIICHUS;

OLIEHUBATh U TOHUMATh 0COOEHHOCTH HayYHOT'O UCCIICIOBAHMS;

MHTEPIPETHUPOBATDH JAHHBIC U HCIIOIB30BaTh HAyYHBIE IOKA3aTEIbCTBA ISl IOJTYYECHUS BBIBOIOB.

enu n3yueHnus (u3MKU Ha YPOBHE OCHOBHOT'O OOIIEro oopa3oBaHus omnpeaeseHbl B Konnenuu
npenogaBaHusi yuyeOHoro mnpenmera «du3uka» B 00pa3oBaTENBHBIX oOpraHuzanusx Poccuiickoit
denepanyy, pearu3yoUMX OCHOBHBIE 001Ie00pa3oBaTeIbHbIE MPOrPaMMBbI, YTBEPKIEHHON pelIeHuEeM
Komnernn MunncrepctBa mpocsenienusi Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne
[1K-4BH).

Henu nzydyenus: Gpusuku Ha yriayoJaEHHOM ypOBHE:

pa3BUTHE WHTEpECca U CTPEMIICHHs 0OYUYaIONIMXCS K HAYYHOMY M3Y4YEHHIO MPUPOJbI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTaBICHUM O HAyYHOM METOJE MO3HaHWUS U (OPMHUPOBAHUE HUCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYXAIOUIUM SIBICHUSM;

¢dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHs KaK pe3ysibTaTa W3Y4EHHUS OCHOB CTPOCHHSI MAaTEpUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe YMEHUU NPUMEHATh (U3NYECKUE 3HAHWS W Hay4HblEe JI0Ka3aTelbCTBa JUIS
OO0BSICHEHUS OKPYKAIOLIUX SIBICHUM;

¢dbopMHupoBaHHE TPEACTABICHUNH O poyid (U3UKU JJs1 Pa3BUTHSL JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHUN O BO3MOXKHBIX cepax Oymymied mpodeccCHOHaTbHON IesSTEIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JaJIbHEHUIIIEMY OO YIECHHIO B 3TOM HAlPaBJICHHH;



dbopMHpOBaHHE TOTOBHOCTH K JallbHEHIIEMy H3y4eHHI0O (M3WKH Ha YIIIyOJEHHOM YpPOBHE B
paMKax COOTBETCTBYIOLIUX Npoduiieii 00yueHus: Ha ypOBHE CPEAHETr0 00IIero 00pa3oBaHMs.

JlocTrKeHne 3TUX LeJed MporpamMMbl Mo (U3UMKEe Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
o0ecreYrBaeTCs pEIICHUEM CICTYIOIIUX 33 1au:

npuoOpeTeHne 3HaHWKW O JWCKPETHOM CTPOCHUHM BENIECTBAa, MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPOMATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUN aHaIU3UPOBATh U OOBACHATH (DU3UUYECKHE SBJICHUS Ha OCHOBE M3YYEHHBIX
(U3NIECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB DCIICHHs] PACYETHBIX M KAYEeCTBCHHBIX 3a7ad, TPEOYIONIMX CO3JaHUS |
UCIOJIb30BaHUS (PU3UUECKUX MOJIEIICH, BKIIOUasi TBOPUECKUE U IPAKTUKO-OPUEHTHUPOBAHHBIC 33]1a4H;

pa3BUTHE HCCIEIOBATENIbCKUX YMEHHI: HAOMIOAaTh SABJICHUS U U3MEPSTh (PU3HUECKUE BETUYMHBI,
BBIJIBUTATh THIIOTE3bl W TIpeiaraTh 3KCIIEPHUMEHTAbHBIE CHOCOOBI WX TPOBEPKH, IUIAHHPOBATH M
MIPOBOJIUTH OTIBITHI, SKCIIEPUMEHTATIBLHBIC UCCIICIOBAaHUS, aHAIM3UPOBATh MOJyUYCHHBIC JTAHHBIC U JIENIaTh
BEIBO/IBI,

OCBOCHHE NMPUEMOB padOThHI ¢ MHPOpManuel (pru3nyecKoro copepkaHus, BKI04as HHGopMaIuo o
COBPEMEHHBIX JIOCTHKCHUAX (DU3UKH, UHTEPIPETALNS U KPUTHUECKOE OIICHUBAaHHE WHPOPMAIINH;

3HAKOMCTBO €O c(depamu mpodecCHOHATIbHONW NEATeNTbHOCTH, CBSI3aHHBIMH C (GU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOI HAyKH.

Ha wusyuenue ¢usuxu (yrayOn€HHBIAH YpOBEHb) Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
orBoautcs 340 gacoB: B 7 kmacce — 102 gaca (3 ywaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B
Heneno), B 9 kiracce — 136 gacoB (4 yaca B HEJIEIIO).

COAEP)XAHUE OBYYEHUSA

8 KJIACC

Pa3pen 6. TenioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKONM TEOpUM CTPOEHMs BemlecTBa. Macca u
pa3Mepsl aToMOB U MOJEKyJd. OIbITB, MOATBEPKAAOINE OCHOBHBIE IIOJOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimdeckue u
amopdubie Tena. I'padeH — HOBBI MaTepuan A7 HOBBIX TEXHOJNOTHH. TeXHONOrMHM MONMydeHUs
HCKYCCTBEHHBIX aMa30B. OOBsICHEHNE CBOMCTB ra3oB, XKHUJIKOCTEH U TBEPABIX TeJl HA OCHOBE MOJI0KEHUH
MOJIEKYJIIPHO-KHHETHYECKOW Teopun. [I0BepXHOCTHOE HATSHKEHUE, CMAaUYMBAaHUE, KATWJUISIPHBIC SIBICHMUS.
TennoBoe paciupenue u cxarve. 3aBUCUMOCTD J1aBJICHUS Ta3a 0T 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMIlepaTypbl CO CpeAHEH KUHETHYECKON SHEpPrHei TEemaoBOro IBUKEHUS
yacTull. TemnepaTypHble HIKaJbI.

Buytpennss sneprusi. CrnocoObl H3MEHEHHs] BHYTPEHHEH SHEPIUu: TeIulonepeadya U COBEpIICHUE
paboTel. Bunpl Temnonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIHUS, M3TydyeHUEe. Buabl Teronepenadu B
npupoje u TexHuke. HeoGpaTuMOCTh TEIIOBBIX MPOLIECCOB.

KonmdecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U TEIIOBOEe paBHOBECHE.
3akoH HeroToHa-Puxmana. YpaBHeHue TeraoBoro 6anaHca.

[InaBneHue W OTBEpAEBaHUE KPUCTAUIMYECKHX BEIIECTB. YJelbHAas TEIUIOTA IUJIABICHUS.
[TapooOpa3zoBanne u kouaeHcamus. Mcnapenue. Kumenume. YnaenbHas TemjaoTra mHapooOpa3oBaHUS.
3aBUCHUMOCTB TEMIIEPATYPhl KUIIEHUS OT aTMOc(epHOro AaBineHus. HachleHHbIH U HEHACBIIICHHBIN Tap.
BrnaxnocTs Bo3ayxa.

DHeprus TOIUMBa. Y IeJbHAs TEMJI0Ta CrOpaHHus.



[Tpunnumner padotel TermwmoBbix aBurareneid. KIIJ[ temmoBoro nurarens. TeroBeie ABUTATENH U
3allATa OKPYKAIOLIECH cpelbl. TernoBble IOTEPU B TEIUIOCETSX.

3aKOH COXpaHEHUs U MPEBPAICHUS YHEPTUU B MEXaHUYECKUX U TEIIOBBIX MPOIEeccax.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysum.

HaGmroienue sSBJIeHM MOBEPXHOCTHOTO HATSDKEHUS, CMAUYMBAHUS U KalTWJUISIPHBIX SIBJICHUN.

Habioienue TemnoBoro paciupeHus Ted.

W3meHeHue gaBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAKICHUH.

[IpaBuna u3mMepeHus TEMIEepaTypshl.

Bunael rerionepenauu.

OxJaxieHre Ipy COBepUICHUH PabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUIIAMHU.

CpaBHeHHE TENIOEMKOCTEN pa3InYHbIX BEILIECTB.

HaGmronenne kureHusl.

Habnroienne noctostHCTBa TeMIIepaTyphbl MpH MIIaBICHUH.

Mopeny TEIIOBEIX ABUTATEIICH.

Jlabopamopuvie pabomut u onvimol.

OnbITH 10 OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

OMnBITHI 11O BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

N3mepenne temneparypsl Mpy NOMOIIHN XKUIKOCTHOTO TEPMOMETPA U 1aTUMKA TEMIIEPATYPBI.

OnbITH 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

OmnpeneneHue JaBlIeHUs BO3yXa B OaJUIOHE IIIPHUIIA.

HccnenoBanue 3aBUCUMOCTH JaBJICHUS BO3/IyXa OT €ro 00bEMa U TeEMIEPaTyphl.

[TpoBepka TUMOTE3bI JUHEHHON 3aBUCHMOCTH JUITMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIlepaTyphl.

HaGmronenne W3MeHEHHs BHYTPEHHEW JHEpPIHU Tela B PE3ylibTaTe TEIUlonepenayd M padoThl
BHEILIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.

OmnpeneneHre KOJMMYECTBA TEIJIOTHI, IOJIYYEHHOIO BOJOM MpU TEMIIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIUHAPOM.

Omnpenenenre MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HpioToHa-Pruxmana).

Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnepoBanue nporecca UCIIapeHus.

OrnpeneneHne OTHOCUTENILHON BIIAXXKHOCTH BO3/yXa.

Omnpenenenue yaeabHON TEMIOTHI TUIABICHUS JIbJIA.

Pazgen 7. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHUS.

DnekTpusanusa Ten. J[Ba poja IeKTpUuUecKux 3apsAioB. BzanmoaeicTere 3apsyKEHHBIX TEI. 3aKOH
Kynona.

Onextpuueckoe mone. Hanpsx€HHOCTh anekTpuyeckoro mnois. IlpuHnun cynepno3unuu
AIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JeKTpuueckuil 3apsa. CrtpoeHune aTtoma.
[IpoBOAHMKH, AUDIIEKTPUKHU U TOTYIIPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsi/ia.

DNEeKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOYHMKH MOCTOSIHHOTO
TOKa. JIeHCTBHSI DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE). DJEKTPUUYCCKUA TOK B
METaJUIaX, KUAKOCTIX U razax.



DnekTpuyeckas 1emnb. Cuia Toka. IJEKTPUUECKOE HANPsHKEHUE. AMIIEPMETP U BOJIBTMETP B LIETTH
MOCTOSIHHOTO TOKa. CONMpOTHUBIICHHE MTPOBOJIHUKA. Y IEIbHOE COMPOTUBIIEHHUE BellecTBa. 3akoH OMa aiis
yuactka nenu. [lociaemoBarenbHOe | MapawiedbHOE coeAuHeHue MnpoBoAHUKoB. JJIC B 1menu
MOCTOSTHHOTO TOKa. 3akoH Oma 1t mostHOM nend. [IpaBmna Kupxroda. Pacuér mpocThIX 25IeKTpHIecKuX
neneii. HenmuaelHrle 2JIEMEHTEI.

Pabota ¥ MOLIHOCTH 3JEKTPUYECKOr0 ToKa. 3akoH Jlxoyns-JleHma. DiekTpuyeckue Ienu M
MOTPEOUTENH IEKTPUIECKON dHepTrun B ObITY. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3anMozaeicTBre MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarauTtHoe
noje 3eMJId U €ro 3HauyeHue Jyis Ku3Hu Ha 3emiie. OnbIT OpcTena. MarHuTHOE MoJie 3JIEKTPUUYECKOTO
Toka. OmnbiT Amnepa. [IpuMeHeHHe 31EKTpOMAarHUTOB B TexHUKe. JleficTBME MarHUTHOrO MOJs Ha
MpOBOJHUK ¢ TOKOM. Cuiia Amrepa u omnpejesieHne e€ HampaBiIeHHUs. DJIEKTPOABUTATENb MOCTOSHHOTO
ToKa. Mcronp30BaHue 3JIEKTPOABUTATENEH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABnenue snekTpoMarHuTHON uHAYKIWU. [IpaBuino JleHna. DaekTporeneparop.
CrocoObl MONYYEeHUS DICKTPUUYECKON SHEpPruu. DJICKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUU. DKOJIOTUYECKUE TPOOIEMBI SHEPTETUKHU. TOIUTHMBHBIC 2JIEMEHTHI U JIEKTPOMOOIIIH.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX Tell.

Y CTpoUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aps0B.

MonenupoBaHUE CUIIOBBIX JIMHUH 3JIEKTPUIECKOTO MOJISI C TTOMOIIBIO OYMaKHBIX CYJITaHOB.

[IpOBOIHUKY U TUBIEKTPUKH.

HcToyHnKH MOCTOSTHHOTO TOKA.

JlelicTBUSA SIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a30BbIii pazpsa.

N3mepenue cuiibl Toka aMIepMETPOM.

N3mepenne 3eKTpruYecKoro HaNpsKEHNs BOJIBTMETPOM.

Peocrat 1 MarazuH COnpoOTHBIIECHUM.

BzaumoeiicTBrUE MOCTOSIHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3/IeeHUs MOJI0COB MATHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarnuTHoO€e nojie ToKa. JJIeKTPOMarHmr.

JlelicTBuE MarHUTHOTO ITOJIS1 HA MTPOBOJHUK C TOKOM.

DNeKTpOoABUTATEINb IOCTOSIHHOTO TOKA.

OnbiTel Papajes.

DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomut u onvimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALIUHU TeJl IPU CONPUKOCHOBEHUH U MHAYKIIHEH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOJI HA TPOBOIHUKYU U AUDJIEKTPUKH.

COopka 1 ucnbpITaHUE IEKTPUUECKOH IeTH MTOCTOSHHOTO TOKA.

HccnegoBanue 3aBUCMMOCTH CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 PEe3UCTOp, OT HAIpPSKEHUs Ha
PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.



OnbITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh 3JEKTPUYECKOTO COMPOTUBIIEHUS HMPOBOJHHMKA OT €ro
JUIMHBI, IIJIOLAAH MTONEPEYHOr0 CEYEHNs U MaTepuaa.

Omnpenenenne yaenbHOrO COMPOTUBIIEHUS IPOBOIHUKA.

IIpoBepka mpaBUia CIIOXKEHUS HANpPSDKEHUWM TIPU  MOCIENOBAaTEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJisl CUIIBI TOKA NP MapajIEIbHOM COEUHEHUH PE3UCTOPOB.

Onpenenenne 3/1C n BHyTpEHHETO COPOTUBIIEHHUS HCTOYHHKA TOKA.

[Tporepka mpasun Kupxroda.

[IpoBepka BbITIOTHEHMS 3aKk0HA OMa 171 MOJTHOMW LIETH.

M3yueHne BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX AJIEMEHTOB (JIaMIIbl HAKAJUBaHUS WU
IIOJIYIIPOBOXHUKOBOT'O AMOJA).

Onpenenenne paboOThI AIEKTPUUECKOTO TOKA, UAYLLETO YEPe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBatens.

HccnenoBanue MarHUTHOIO B3aMMOJEHCTBHS IOCTOSIHHBIX MarHUTOB.

M3yueHne MarHUTHOTO NOJIsl TOCTOSTHHBIX MAarHUTOB IIPU UX 00BbEIUHEHNH U pa3AeICHUH.

HccnenoBanue necTBUS 3JEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OmnbITHL, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHIIbI B3aMMOICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT
CHJIBI ¥ HAIIPaBJICHUS TOKA B KaTYIIKE U OT HAJTMYUS (OTCYTCTBUS) CEp/ICUHHKA B KaTYIIKE.

N3yuenue neicTBUs MarHUTHOTO MOJI Ha TPOBOJIHUK C TOKOM.

KoHcTpynpoBaHnue u u3ydeHue padoThl 2JIEKTPOABUTaTENs .

N3mepenue KIIJI anexTpoaBUrarenbHOl yCTaHOBKH.

OnpITBl MO HUCCIEJOBAHUIO SIBJICHMS 3JEKTPOMAarHUTHOM MHAYKLHHU: HCCIEIOBAaHUE W3MEHEHHM
3HA4YEHUs U HAIIPABICHUS UHAYKIIMOHHOTO TOKA.

INDIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA  ITPOITPAMMBI 110 OU3MKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

N3yuenne ¢u3nku Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHHS HAMpaBlIE€HO Ha JIOCTHIKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbpraTe m3zydeHus: (GpU3MKH HA YPOBHE OCHOBHOI'O OOIIEr0 0O0pa3oBaHUsA Yy OOYdYarOIIErocs
OyayT chOpMUPOBAHEI CIIEAYIONIUE INYHOCTHBIC PE3YIbTAThI B YACTH
e ])nampuomuueckozo ocnumanus:
MPOSIBIICHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3MUecKOoi HAYKH,
LIEHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;
®  2)eparxcoanckozo u OyxXo6HO-HPABCHBEHHO20 60CRUMAHUA:
TOTOBHOCTh K AaKTHUBHOMY YYacTHIO B OOCYXXICHHHM OOIIECTBEHHO 3HAUYMMBIX U ATHUYECKUX
po06JieM, CBA3aHHBIX C MPAKTHUECKUM ITPUMEHEHUEM JOCTHUKEHUH (PU3UKU;
OCO3HaHWE BAKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YIEHOTO;
e 3)Icmemuueckoco 60CNUMAHUA:
BOCTIIPUATHE OCTETUYECKHX KaueCcTB (u3uveckod HayKu: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
o 4)uyennocmu HayuH020 NOZHAHUA:



OCO3HaHHE LEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHSI MHPA, OCHOBBI
Pa3BUTUS TEXHOJOTHUN, BAKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

OpHUEHTAIHS B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOU JTH0003HATELHOCTH, HHTEpEca K UCCIIEA0BATENbCKOM IeATENbHOCTH;

e 5)popmuposanusn Kynomypsl 300p06bs U IMOUUOHATILHOZ0 OJ1A20NONYUUA:

OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
B2XHOCTHU TIPABHII OE30MACHOTO MOBEJCHUS HA TPAHCIIOPTE, HA IOPOTaX, C EKTPUIECCKIUM U TETUIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HABbIKA PeQIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IpaBa
y Ipyroro 4eioBeKa;

e 6)mpyo0oe6ozo eocnumanus:

aKTUBHOE y4yacTHE€ B pEUIeHMM NPaKTHUECKUX 3ajady (B paMKax CceMbH, 00pa3oBaTelbHOM
OpraHM3allfy, Topojia, Kpas) TEXHOJOTMYECKON W COIMAIILHON HAMpaBICHHOCTH, TPEOYIOIINX B TOM
quclie ¥ GU3NISCKUX 3HAHMIA;

MHTEpPEC K MPaKTUUECKOMY U3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

e 7)IK0102UUECKO20 60CRUMAHUA:

OpHUEHTAIlMsl Ha MpUMEHeHHe (PU3MYECKUX 3HAHWM Ul pelieHus 3a7ad B 00JACTH OKpYXKaromieu
CpelIbl, TUTAHUPOBAHMSI IOCTYIIKOB U OLICHKH UX BO3MOKHBIX TIOCTIEACTBHIA ISl OKPYXKAIOIIECH CPEIbI;

OCO3HaHUeE TTI00aTBHOr0 XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHUs;

*  8)adanmayuu K uIMEHAIOWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOIL CPeObl:

MOTPEOHOCTh BO B3aMMOJACWCTBMM TIPHU BBHITIOJHCHHH HCCICOBAHUA U TMPOEKTOB (HHU3HUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

MOTPeOHOCTh B (DOPMUPOBAHUN HOBBIX 3HAHUH, YMEHUI (POPMYTUPOBATEH MU, TOHSTHS, THIIOTE3bI
0 pu3muecknx 00BEKTAX U SIBICHUSX;

0co3HaHue ACPUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DM3NYECKUX 3HAHMIA,

CTpEMJICHHE aHATU3UPOBATH M BBISABIATH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCTIOIb30BaHNEM (PHU3UYECKUX 3HAHUN;

OlLIGHKa CBOMX JIEHCTBUHU C Y4ETOM BIMSHHS Ha OKPYXAIOIIYIO CpPely, BO3MOXHBIX TJI00aTbHBIX
OCJIEICTBUI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOoeHHs mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS Y
oOyuatomerocsi OynyT chopMupoBaHbl MeTanpeaMeTHbIe Pe3yJbTAaThl, BKIIOYAOIINE TTO3HABATEILHBIC
YHHUBEpCaJbHbIE Y4eOHBbIC JEeHCTBUSA, KOMMYHHMKATUBHBIE YHHUBEpCaJbHble Yy4yeOHbIE JIEHCTBHS,
pEryIsTHBHBIC YHHUBEPCAIbHbIC yUeOHBIC HCHCTBUSI.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
ba3soBble Jlornyeckue 1ecTBUSA:
BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKK OOBEKTOB (SBJICHUM), KJIaCCU(PUIIUPOBATH
ux;
BBISIBJISITH 3aKOHOMEPHOCTM M TMPOTHBOpPEYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaGHIO,Z[GHI/I}IX, OTHOCAIIIUXCA K q)HSI/IHGCKI/IM SABJICHUAM,



BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M MPU H3yuyeHUU (U3NYECKUX SBICHUN U MPOIIECCOB,
JIeNlaTh BBIBOJBI C WCIOJb30BAaHUEM JACIYKTUBHBIX W WHAYKTUBHBIX YMO3AKIIOUYCHHH, BBIIBUTATH
TUIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEIHYNH;

CaMOCTOSATENIbHO BBIOMpaTh Crmoco0 pemeHus y4eOHOW (U3MYecKOod 3amaunm (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEILIEHUS, BBHIOOp HauOosiee MOAXOASIIET0 C YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMUS;

MPOBOAUTh IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OIBIT, HECHOXKHBIA (QU3NYeCcKuit
AKCIIEPUMEHT, HEOOJIBIIIOE HCCeI0BaHNEe (PU3HMUECKOTO SIBICHHUS,

OILICHUBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTh MH()OPMAIIHIO, OTYICHHYIO B X0/ UCCIICIOBAHHUS
WM SKCTIEPUMEHTA;

CaMoCTOSITENIbHO (hOpMyIUpOBaTh 000OIIEHUST M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATH BO3MOKHOE JTAbHEHIIIee pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAKXKE BBIIBUTATh
MPENIOJIOKEHHS 00 X PA3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

MPUMEHSITh Pa3IUYHBIE METObI, THCTPYMEHTHI M 3aIIPOCHI IIPU TIOUCKE U 0TOOpe MH(pOpMAIHK U
JTAHHBIX C Y4ETOM IPEATIOKEHHON yueOHO! (PU3NIeCcKO 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUAOB U
dhopm mpecTaBIeHNUs,

OLICHUBATh HAAEKHOCTh HHMOPMAMA TIO KPUTEPHUSIM, MPEIJIOKEHHBIM yYUTEIIEM WIH
chOpMyITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOATENIbHO  BBHIOMpaTh  ONTHMabHYIO  ¢GopMy  TpeAcTaBieHUss  uHpoOpManuu U
WUTIOCTPUPOBATh peIIaeMble 3aJadll HECIOXHBIMU CXEMaMH, JuarpamMmmami, WHOM rpadukod U uX
KOMOHWHAIIUSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ TelCTBUS:

B Xoze OOCYXIeHHs Yy4eOHOro Marepuana, pPe3yJlbTaToB JabOpaTOPHBIX pabOT M MPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOUl TeMbl M BBICKA3bIBAaTh HJEU, HAlIEJICHHBIC HA PEUICHHE
3a/la4u¥ U MoJIepKaHue OJIaroXenaTeIbHOCTH OOIIECHUS;

COTOCTABJIATh CBOU CYXKICHHUS C CYXKICHUSMU JPYIMX YYaCTHHUKOB Juajiora, OOHapyXUBATh
pasiauyure U CXOACTBO MO3UIIMIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABNISATh PE3YNbTAaThl BBIMOTHEHHOTO (DU3MYECKOro oOmbiTa (IKCIEPUMEHTA,
HCCIe0BaHUs, TIPOEKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThl IPHU pPEIICHUN
KOHKPETHOU (pr3nyecKoit mpoOIeMBI;

MPUHUMATH II€TH COBMECTHOU JAEATEeIhHOCTH, OPTaHU30BBIBATH JCHCTBHS MO €€ IOCTHUKCHHIO:
pacmpenenaTs poyid, OOCYXKIaTh MPOIECCHl U PEe3ylbTaThl COBMECTHOW paboOThl, 0000IaTh MHEHUS
HECKOIBKUX JIFOIEH;

BBITIOJHATH CBOIO YacTh pabOThI, TOCTUTasi KAUECTBEHHOTO pe3ysbTaTa M0 CBOEMY HANpPaBIICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMUNA TPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.



PeryasiTuBHbIe YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranu3anus:

BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIMSX, TPEOYIOMUX Ul peluIeHNs PU3NIECKUX
3HAHUII;

OPUEHTUPOBATHCS B PA3IMUYHBIX [OAXO0JAX NPUHATUS pelleHUuN (MHAWBUIYaJTbHOE, MPUHSATHE
pelLlIeHus B IpyMNIe, IPUHITHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENILHO COCTABJIATh aJTOPUTM pELIeHUs (U3NYECKON 3a7audl WM IUIaH MCCIIEAOBAHUS C
y4€TOM MMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH IpejasiaraeMble
BapHUaHThI PEIICHUI;

JenaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeUIaraTh IjiaH €€ N3MEHEHHS;

OOBSCHATh MPHUYMHBI JOCTHXKEHUS (HEJOCTHUKEHHS) PE3yNbTaTOB JESATENbHOCTH, 1aBaTh OLEHKY
IpUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (HU3UIECKOTO
UCCIEIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHUBIIUXCS CHUTYaluH,
YCTaHOBJICHHBIX OUIMOOK, BOHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUAIM.

CTaBUTh ce0sl HAa MECTO JAPYroro 4eloBeKa B XOJAE CIOpa WM JUCKYCCHU HA HAay4yHYIO TeMy,
ITOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTHKY IPYroro.

MpHU3HABaTh CBOE MPaBO Ha OWIMOKY MPH pelIeHuH (U3MYECKUX 33/1ad WU B YTBEPXKICHHSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y oOyueHus ¢ 8 Kracce npeIMeTHBIE pe3yabTaThl Ha YIITYOJEHHOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUM:

UCIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBM)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSIHHSI BEIIECTBA, KPUCTAITMYECKHE M aMOp(HBIC Tella, HACHIIICHHBIN 1 HEHACHIIIIEHHBIN
nap, crnocoObl M3MECHEHUS BHYTPEHHEH SHEPIUHU, DIIEMEHTAPHBIN JJIEKTPUUYCCKHUIA 3apsif], TPOBOIHHUKH,
MOJTYIIPOBOJIHUKH, TUAIICKTPUKHA, MCTOUYHHKHU IOCTOSIHHOTO TOKA, AJIEKTPUYECKOE M MarHUTHOE IO,
ONITUYECKAsl CUCTEMA) M CHMBOJUYECKHH SI3bIK (PU3UKU MIPH PEIICHUN YIEOHBIX U MPAKTHYECKHUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHHS (TEIUIOBOE pacimupeHue (ckaTue), TEIIOBOEe paBHOBECHE,
MOBEPXHOCTHOE HATSDKEHUE, CMauMBaHUE, KalMJUIPHBIC SIBIICHUS, HCTIApEHUE, KOHACHCAIIHS, TUIaBJICHHE,
KpUCTAJUIN3alUsl, KHUIIEHHE, CHocoObl Teruionepenadyn (TErIoNnpOBOIHOCTh, KOHBEKLHUS, H3IIyueHHE),
TEIUIOBBIC TIOTEPH, DJIEKTPU3ALUS Tell, B3aUMOICWCTBUE 3apsAl0B, ICHCTBUS HIIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MAarHUTHOTO IOJII Ha TIPOBOJHHUK C TOKOM)
M0 ONHCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (hrU3HdecKoe
SIBJICHHE;

pacrmo3HaBaTh MPOSIBICHNE U3YUYEHHBIX (U3NYECKUX SBICHUN B OKPYXKAIOIIEM MHpE (B TOM YHUCIIE
¢dbusnveckne SBICHUS B NPUPOC: MOBEPXHOCTHBIC M KANWIIISPHBIC SBJICHUS B MPUPOJE, KPUCTAILIBI B
npupoje, uznydeHue CoHIA, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHEesl, CHEra, JJIEKTPUYECKUE SIBJICHUSA B aTMocdepe, JIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiH, Jpeld MoIoCcoB, pOiIb MAarHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE CHSHUE), TIPU
ATOM IEPEBOJANTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIIENIATH CYIIECTBEHHBIC CBONCTBA (TIPU3HAKH)
(UBUYECKUX SIBIICHUH;



OIKCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3UUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NYECKUE BEITHUUUHBI
(TemnepaTypa, BHYTPEHHsISI SHEPrusi, KOJMYECTBO TEIUIOTHI, paboTa rasza, yAeibHas TEIUIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHMA, YAEIbHAas TeIJoTa MapooOpa3oBaHMs, yAelbHas TEIoTa
CrOpaHUs TOIUIMBA, KOOPQPUIIMEHT MOJIE3HOTO JACUCTBUS TEIUIOBOI MAlIMHBI, OTHOCUTENbHAS BIaKHOCTD
BO3/lyXa, DJIEKTPUUECKHI 3apsi/l, CUJIa TOKa, JIEKTPUUYECKOE HAIpPSKEHHE, COMPOTUBIICHUE MPOBOIHUKA,
SJIC B menM NOCTOSHHOTO TOKa, 3JEKTPUYECKOE YIENbHOE CONPOTHBICHHE BEIIECTBA, paboTa U
MOIITHOCTh AJIEKTPUYECKOTO TOKa), MpPHU ONHCAHUM NPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICIT
UCIOJIb3YEMBIX BEITUYMH, UX OOO3HAYEHHS W EAUHMIBI (PU3MUYECKUX BEITUYMH, HAaXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEMYHHY C APYTUMHU BEITUYMHAMU, CTPOUTH TpaduKU W3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M MPOLECCHI, HCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEILECTBA, YPaBHEHME TEIIOBOro OaliaHca,
3aKOH COXPAHEHHUS DJIEKTPUYECKOro 3apsiia, 3akoH KyrnoHa, MpUHIMNI CYNEpPHO3UIUHN AIEKTPUUECKUX
noJieit, 3akon Oma 11 yyacTka uen, npasuia Kupxroda, 3akon Oma as1st OaHO# 1emnu, 3akoH JKoyis-
JleHia, 3aKOH COXpaHEHHs PHEPTUU, MPU 3TOM Pa3IHUaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOE BBIPAKECHHUE;

CTPOUTH MPOCThIE (PU3HUECKHUE MOJETH PEATbHBIX 00BEKTOB, IPOIIECCOB U SIBICHUMN, BBIACIATH MIPU
3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATH
¢buznveckne MoJenu sl 00bACHEHUS (PU3NYECKHUX MPOLIECCOB U peIIeHUs YUeOHBIX 3a/1a4;

OO0BACHATH (PM3UUYECKUE SBICHUS, POIIECCH] M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallUi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3a/layd, B TOM 4YHCIie TpeOyroiiue
YHUCJICHHOTO OLIGHUBAaHMUS XapaKTEPHBIX 3HAUCHHH (U3UYECKUX BEJIWYHMH, IPH 3TOM BBIOUpPATH
aJIeKBaTHYI0 (U3UYECKYI0 MOJENb, BBISBIATH PUYMHHO-CICICTBEHHbIE CBSI3M U BBICTPAWBATh
JIOTUYECKYIO IIETIOYKY PpACCY)KICHHH C OIMOpOd Ha H3YYCHHBIC CBONCTBA (DM3MYECKUX SIBJICHHM,
¢bu3nyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEpPEHHO peliaTh pacuéTHhIE 3a7a4M (C Omopoil Ha 2—3 ypaBHEHHS) 1O U3Yy4aeMbIM TeéMaM Kypca
¢u3uku, BBHIOMpas aneKBaTHYIO (U3WYECKYI0 MOJeNb, C HWCIOJIb30BAHMEM 3aKOHOB M  (opmyi,
CBSI3BIBAIOIIUX (PU3MUYECKUE BEITMYMHBI, 3aIIMCHIBATh KPATKOE YCIOBHE M Pa3BEPHYTOE PEILICHHE 3a]auH,
BBISIBJISITH HEJOCTAIOUINE WM M30BITOUHBbIE JdaHHbIE, 0OOCHOBBIBATh BHIOOpP METOJa pEIIeHHUs 3aaud,
UCIIOJIb30BaTh CIIPaBOYHbIE JaHHbIC, NPUMEHATH METOJbl aHalu3a pa3MEpHOCTEH, MCIOIb30BaTh
rpaduuecKkue MeETOJbl peIleHUs 3ajad, MPOBOJUTH MaTeMaTHYeCKHUEe IpeoOpa3oBaHUS M PACUETHI,
OLIEHUBATh PEATUCTHYHOCTh NOJYYEHHOTO 3HAUCHUS (PU3NUECKOI BEJIMUMHBI M ONPEIEIIATh Pa3MEPHOCTD
(bu3nyecKoil BeIUYNHBI, TOTYYECHHOU MPH PEIICHNH 3a1auH;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PELIUTh MPH MOMOUIM (U3UUYECKUX METONOB, U
npe/ularath  OPUEHTHUPOBOYHBIM CHOCOO pemieHus, B ONHMCAaHUM UCCIEIOBaHHMS PACIO3HABATH
MIPOBEPAEMOE NPEINOI0KEHNE (THIIOTE3Y), UHTEPIPETUPOBATH MTOJyYCHHBIH pe3yIbTar;

MPOBOAUTH OMNBITHI MO HAOMIONEHUI0 (PU3UYECKUX SBJIEHUN WM (U3MYECKHX CBOMCTB Ten
(KamwIUIsipHBIE SIBJICHHUSA, 3aBUCUMOCTH JaBIIEHUS BO3/AyXa OT ero o0béMa M TemmepaTypbl, CKOPOCTH
mporiecca OCThIBaHUS (HarpeBaHMsl) NpU M3IYYCHHH OT I[BETa U3IyYaromed (Ioriomaroniei)
MOBEPXHOCTH, CKOPOCTb HCIApEHUs BOJBI OT TEMIIEpaTypbl XKHJIKOCTH U IUIOMIATN €€ MOBEPXHOCTH,
ANEKTpU3aLUs TeJ U B3aUMOJCHCTBHE 3JIEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alysi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO IMOJIS HAa MPOBOJHHUK C
TOKOM, CBOWMCTBAa 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOIBHUIATENsl MOCTOSIHHOTO TOKa): (hOPMYIHPOBATH
IpOBEpAEMOE IPENNOI0KEeHHE (TUIIOTE3Y) O BO3MOXHBIX pe3yiabTaTax HaOIIOJEHUH, caMOCTOSTEIbHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYyIOBaHMS, OMUCHIBATh X0/ OMBITa U (POPMYIUPOBATH
BBIBO/IbI;
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MIPOBOAUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYUH (TemIepaTypa, OTHOCUTEIbHAs
BIQXKHOCTh BO3/yXa, CWJIa TOKA, HAIMpPsDKCHHE, YIENbHAas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIICHHE
MPOBOJHKKA, pad0Ta U MOIIHOCTH JJEKTPUUECKOTO TOKA) C MCIOJIB30BAHUEM AHAIOTOBBIX U IU(MPOBBIX
puOOpPOB, 0OOCHOBBIBATH BBHIOOP METOJa M3MEpEHHUsl, (PUKCUPOBATh IMOKAa3aHUS MPUOOPOB, HAXOIWUTH
3HAYEHUE U3MEPSEMON BEJIMYUHBI C TIOMOILBIO YCPEAHEHUS PE3YyIbTaTOB CEPUU U3MEPEHUI U OIIEHUBATh
MIOTPELIHOCTh U3MEPEHUN;

MPOBOANTh  IKCIEPUMEHTAIbHBIC  HCCICIOBAHUS  3aBUCUMOCTEH  (PU3MYECKUX  BEIMYUH
(3aBUCUMOCTD JJaBJICHHSI BO3/4yXa OT €ro 00bEMa U HarpeBaHUS WU OXJIAXKACHUS, UCCIIEIOBAaHUE SIBICHUS
TErI000MeHa MPpHU CMENIMBAaHUH XOJIOJHOM U ropsyei BOJAbI, 3aBUCUMOCTb COMPOTHBIICHUS MPOBOAHHUKA
OT €ro JJUHBI, TUIOMAIU TONEPEYHOTO0 CEYCHHSI U YIEIBHOTO COMPOTHUBICHUS BEIIECTBA MPOBOJIHMKA,
CWJIBI TOKa, MPOTEKAIOIIEro uepe3 MPOBOJHUK, OT HANPSHKCHHUS Ha MPOBOJHHUKE, HCCIICOBAHHE
MOCJIEZIOBATENBHOTO U TMAPAJICIIBHOTO  COEIMHEHUN MPOBOJAHMKOB): COBMECTHO C  YUHTEIEM
dbopMynupoBaTh 3ajadyy W TUIOTE3Y HCCIENOBAaHUS, CaMOCTOSTENbHO IJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENTLHO  COOHMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOIB30BAHHEM HHCTPYKIIHH,
MPEJICTABIATH MMOTYYCHHBIE 3aBUCUMOCTH (PM3UUYECKUX BEITUYHMH B BUJE TAOJUIl U TPaHKOB, OIICHUBATH
MOTPEIIHOCTH, JeJIaTh BBIBOJBI MO PE3yJIbTaTaM MCCIIEIOBAHNUS;

coOmro1aTh MpaBuiia 0€30MacHOro Tpyaa Mpu padboTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPHUHIIUIGI JCUCTBUS W3YyYEHHBIX NPHOOPOB, TEXHUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX TPOILIECCOB C OMOPOM Ha MX OMHMCaHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, TMapoBasi TypOWHA, ammepMeTp, BOJBTMETP, CUETYMK AJIEKTPUYECKOW SHEpruw,
3JIEKTPOOCBETUTENIbHBIE TTPUOOPHI, HArpEBaTEIbHBIC JICKTPONPUOOPHI (MIPUMEPHI), TPEAOXPAHUTENHN U UX
NpUMEHEHHEe B OBITY W TEXHHKE, TMPUMEHEHHE IOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTPOABUTATENIh TMOCTOSSHHOTO TOKA), HWCIOJIb3YysS 3HAHHWS O CBONCTBaX (U3UYECKUX SIBIICHUH,
HE0OX0oauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTble TEXHUYECKHUE YCTPOWCTBA M HM3MEpUTEIbHBbIE MPUOOpPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIH TEPMOMETp, TEpPMOC, ICUXPOMETP, TUTPOMETP, JBUTaTellb
BHYTPEHHETO CrOpaHHs, OJJIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMBI JJICKTPUYECKUX IIeTe C
MOCIIEOBATEIbHBIM W TapaJUICNbHBIM COSAMHEHHEM »JJIEMEHTOB, pa3linyas YCIOBHBIE O003HAYCHHUS
AJIEMEHTOB JJIEKTPUYECKUX LIeTed, HCIOIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOIECCOB IMPHU PELICHUU
y4eOHO-TIPaKTUIECKUX 3a]1aY;

MPUBOJUTE TPHUMEPHl (HAXOAUTh HHPOPMAIMIO O MPUMEPax) MPAKTHYECKOTO HCIOIb30BaAHUS
(U3UYECKUX 3HAHWA B TIOBCEIHEBHOW JKM3HU I OOECredeHHs Oe30MacHOCTH TpU OOpaIlleHUHu ¢
npubopaMu W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/J0pOBbS U  COOJIOJEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cperie;

OCYIIECTBIATh MOWCK WHGpopManuu (usmdeckoro coaepkanus B HHTepHETE, CaMOCTOSITEIBHO
dbopMynupys MOUCKOBBIA 3alpoc, HA OCHOBE HMMEIOIIMXCS 3HAHUW M CpPaBHEHUS JOIMOJIHUTENbHBIX
HMCTOYHUKOB BBIICNIATh HHPOpPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEUYMBONM WM MOXET OBITh
HEJI0CTOBEPHOM;

UCIONIb30BaTh TPH  BBIIOJIHEHUW YUYEOHBIX 3aJaHWid  HAYYHO-TIONMYISPHYIO  JIUTEPATYpPy
(bu3nuecKoro cojaepKaHus, CIpaBOYHbIE MaTepuanibl, pecypchl cetu HMHTepHeT, BlajeTh NpUEMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIK U3 OJHON 3HaKOBOI CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCbMEHHBIE M KPAaTKUE YCTHbIE COOOLIEHHsI, 000011as nHpopMaIHio U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COACPIKAHMSI, B TOM YHCIIE MMYOJIIMYHO MPEICTABIATh PE3YIIbTATHI
MIPOEKTHON WJIM HUCCIIEOBATEIbCKON NEeSATeNIbHOCTH, MPU 3TOM T'PAaMOTHO HCIIOJIb30BAaTh H3YyUEHHBIH
MOHSATUHHBIN anmapar Kypca (PU3uKH, COMPOBOXKIAThH BHICTYIJICHHUE MTPE3CHTAIINCH;
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IpU  BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEAOBAaHUN (PUINYECKUX IIPOLECCOB paclpeaessiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABICHHBIMU 3a7auaMU, CICIUTh 32 BBIOJHEHUEM IUIaHa
NEHCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKIIAJ] B JEATEIILHOCTh TPYIIIIBL,

BBICTpanBaTh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe, MMpOABJIAA TOTOBHOCTb pa3splilaThb KOH(bJII/IKTBI.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aeyioB M TeM Konrpoabnbsie IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpaMMsbI padoThI padoTbl
pecypcsl
Paznen 1. TenioBble siBJaeHUs
11 CtpoeHue u CBOMCTBA 6
’ BEIECTBA
1.2 TertoBbie Mponecchl 33 1 6.5
Hroro no paszneny 39
Pa3nes 2. DiiekTpryeckne 1 MATHUTHBIE SIBJICHUS
DNEeKTpUYECKUe
71 3apsbl. 3apsKEHHbBIE 9 1
Tena u ux
B3aUMOJICVICTBHUS
9 [TocTostHHBIM ) 31 1 10
ANEKTPUUYECKUI TOK
23 MarsuTHbIE SIBIEHUS 11 2 4
24 DneKTpOMarHuTHasI 7 1 |
WHTYKITHS
Hroro no pazneny 58
Pa3nea 3. IloBTOpuTeIbHO-0000 1HAI0IIM I MOYJIb
31 [ToBTOpUTENBHO- 5
’ 00000 MOIYITH
Hroro no pazneny 5
OBILIEE KOJIMYECTBO 102 5 5
YACOB I10 [TPOT'PAMME
8 KIIACC
Ne KoauuecTBO 4acoB Jara DJIeKTPOHHbIE
Tema ypoka
n/ Becer Kontponbn  IlpakTudeck  HM3y4eH  uupoBble
n 0 ble padoThI ue padoThl ust o0pa3oBaTe/IbH
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ble pecypchl

OCHOBHBIE
MOJIOKEHUS
MOJIEKYIAPHO-
KHHETHYCCKOM
TEOPHUH U UX
OITBITHBIE
TTOATBEPKICHUS

Macca u pazmep
aTOMOB M MOJIEKYJI

Mopenu TBEpIOTO,
JKUJIKOTO U
ra3000pa3HoOro
COCTOSIHUM BELIECTBA

Ypok-koHpepeHIus
"Kpucrannuueckue u
amMop(QHbIe Tena.
I'paden. Ilonyuenue
HCKYCCTBEHHBIX
anMasoB"

CMauuBaHue U
KamAJUTSIPHOCTD.
IToBepxHOCTHOE
HATSHKCHUE

TemnoBoe
paclpeHue u
cKaThe

TenmoBoe nBUXXEHUE.
Temnepatypa

TemmepartypHble
LIKaJIbI

Buyrtpenuss sHeprus
U CIIOCOOBI e
U3MEHEHUS

10

Bunnr
TeTUIoTIepe1aun

11

VYpok-koHpepeHus
"Ucnonp30BaHme
TEIUIOBBIX CBOMCTB
BEIIECTB U
MaTepuaioB B IEJISIX

13




sHeprocoepexeHus"

12

KommuectBo
TEIJIOTHL. Y AenpHas
TEIIOEMKOCTD

13

Ypoxk-uccienoBanue
"I[IpoBepka runoresbl
JIMHEWHOU
3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOMN
TpyOKe OT
TeMIeparypbl”

14

VYpaBHeHue
TEIUIOBOro OajaHca.
TemnooOmeH u
TEILIOBOE
paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

Jlaboparopuast
pabora
"UccnenoBanue
SIBJICHUS
TeII000MeHa Mpu
CMEIIMBaHUU
XOJIOJTHOW Y ropsideit
BOIEI"

16

Pemenue 3ama4d mo
teme "TemnooOMeH u
TEIJIOBOE
paBHOBecue"

17

Jlaboparopuast
paborta
"Onpenenenue
KOJIMYECTBA
TEIUIOTHI,
MOJY4EHHOTO BOJIOM
IIPU TETII00OMEHE ¢
HarpeThiM
METaUTMYECKUM
UAIUHIpOM"

18

IImaBnenue u
OTBEp/IC€BaHUE
KPUCTAJUTMYECKUX
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BELIECTB. Y IeJILbHAs
TCIIJIOTA IIJIaABJICHUSA

19

Pemrenue 3agad mo
TeMe "IlmaBiaenue u
OTBEp/IC€BaHUE
KPUCTAJUTMYECKUX

TCI

20

JlaGopaTtopHas
paborta
"Onpenenenue
YAEIBHON TEIUIOTHI
IUIaBJIeHU JInaa"

21

Ypoxk-uccienoBanue
"CpaBHeHue
MPOLIECCOB
I1IJIaBJICHUA
KPUCTAITNIECKHIX
T€J U pa3MAr4eHus
IIPU HarpeBaHUU
amopdHBIX Ten"

22

[TapoobpazoBanue u
KOHJICHCAITHSI.
Ucnapenue

23

Kunenue. Y nenbnas
TeIIoTa
napooOpazoBaHMUsL.
3aBUCHUMOCTD
TEMIIEPATYpPhI
KHUIIEHUS OT
aTMOC(EepHOTO
JaBJICHUS

24

Pemrenue 3agad mo
TEME
"[TapooOpazoBanue u
KuneHue"

25

Ypoxk-uccienoBanue
"OOBsACHEHHE
3aBUCHMOCTH
TEeMITepaTypbl
KUIICHUS OT
IaBjieHHs"

26

HacpineHHsid u

15




HEHACBILLICHHBII nap.
Bnaxnocts Bo31yxa

27

Brnaxnocts Bo3myxa
U €€ U3MEpPEHHUE.
Jlaboparopuast
pabora
"Onpenenenune
OTHOCHUTEIIBHOU
BJI&KHOCTH BO311yXxa"

0.5

28

Pemtenue 3agad 1o
TeMme "Brnaxuaoctn"

29

Pemrenue 3agau u
aHaJu3 CUTyaluu,
CBA3aHHBIX C
SABJICHUSIMUAU
HCIIApEHUA U
KOHACHCAIIUN

30

DHeprus TOIIHBA.
VY eapHas TEIIOTA
cropaHus

31

[TpuHIUTIBI paOOTHI
TEIJIOBBIX
IBUTaTeIeH

32

[TapoBas TypOuHa.
Jlpurarenb
BHYTPEHHETO
CropaHus

33

KIIJI TreroBoro
JBUTATENS

34

Pemenue 3ama4d mo
teme "KIIJ]
TEILJIOBOT'O
nBurareis"

35

VYpok-koHpepeHus
"TemnoBsie
JIBUTATEIIH U 3aIlUTa
OKpYy>Karolen
cpenbr"”

36

Tenossle OTEPH B
TEIIOCETSX

37

3aKOH COXpaHEHUS U
MIpeBpaLCHUS
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SHEPTUHU B
MEXaHUYECKUX U
TEILIOBBIX IIpoLeccax

38

IToaroroBska k
KOHTPOJILHOM paboTe
o TeMme "TennoBnie
sBiaeHus. MI3MeHenune
arperaTHbIxX
COCTOSTHUM
BenrecTna"

39

KonrtponsHas pabora
o TeMme "TennoBbie
sBlIeHHA. 3MeHeHne
arperaTHbIX
COCTOSTHUM
BenrecTna"

40

DnekTpusanus Teil.
JIBa pona 3aps10B

41

Ypoxk-uccienoBanue
"UccnenoBanue
CII0CO00B
pastqHHx BCIICCTB
Had3JICKTPU30BBIBATHC

s

42

BzaumopeiicTBue
3apsKEHHBIX TEIl.
3axoH KyrnoHna

43

DneKTpuuecKoe
rnoJie.
Hanpsiox€nHocThb
AIEKTPUUYECKOTO
nosst. [Ipunun
CYNEpIIO3UIINHI
ANEKTPUUYECKUX
nosneu

44

Hocurenn
ANEKTPUUYECKUX
3apsIoB.
DJIeMEeHTapHbIN
3apsg. CtpoeHue
aToMa

45

3aKOH COXpaHECHUS
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AJIEKTPHUUECKOTO
3apsa

46

[IpoBoaHUKH,
I[I/IE)JICKTpI/IKI/I nu
HOJIYTIpOBOI[HI/IKI/I

47

VYpok-koHpepeHIus
"DnexTpuszanus B
IOBCEIHEBHOU
JKU3HH"

48

Pemrenue 3agad mo
TeMe ""3aKoH
COXpaHEHUS
AIEKTPUIECKOTO
3apsna”

49

DJIEKTPUYECKUH TOK.
Hctounnku
ANEKTPUYECKOTO
TOKa

50

Ypoxk-uccienoBaHue
"UccneqoBanue
JNIEUCTBUS
AIEKTPUIECKOTO
OJIsl Ha MPOBOAHUKHU
U AUDJIEKTPUKHA"

51

DJIEKTPUUYECKUI TOK
B MeTaJljIax

52

DNEeKTPUUYECKHUM TOK
B JKUJKOCTSIX M razax

53

DJIeKTpUYecKas 1enb

54

Cwuta Toka.
Amnepmerp

55

DneKTpuuecKoe
HaIpsHKEHNUE.
BonbsT™meTp

56

JlaGopaTtopHas
pabota "COopka u
WCIIBITAaHUE
AJIEKTPUYECKON LIETTH
MMOCTOSIHHOTO TOKa"

57

3aBUCHUMOCTE CHUJIBI
TOKA OT HalpsiKEHUSI.
3axod Oma st
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y4acTKa Lenu

58

JlaGopaTtopHas
paborta
"UccnenoBanue
3aBUCUMOCTHU CHUJIIBI

TOKa, MPOTCKAIOUICTO

4yepes pe3ucTop, oT
HaNpsDKEHUs Ha
pe3ucrope u
COTPOTUBIICHUS
pesucropa"

59

DneKTpuUecKoe
COIIPOTHBIICHHE.
VneapHOE

COIIPOTHBIICHUE

60

Jlaboparopnast
pabora
"Onpenenenue
YACIBHOTO
COTIPOTHUBIICHUS
MpOBOJHUKA"

61

Pemenue 3anau no
TeMe
"DnexkTpuueckoe
CONPOTHUBIICHHUE.
VneapHOE
conpoTusieHue"

62

Pemrenue 3agad mo
TeMme "3akoH Oma"

63

IlocnenoBarensrHOE U

napajuieIbHOe
COEIUHEHHNS
MTPOBOTHUKOB

64

Jlaboparopuast
pabota "IIpoBepka
IpaBHJia CJIOKCHUA
HanpsHKEHUN MpU
MOCIIe0BATEIHLHOM
COETMHEHUH JIBYX
pe3uctopon”

65

Pemmenue 3agay o
TEME
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"[TociieqoBaTelIbHOE
U MapajuieIbHOe
COEIMHEHUS
MPOBOJHUKOB"

66

Jlaboparopuast
pabota "IIpoBepka
IpaBujia JJIs1 CUJIbI
TOKa MPHU
napauielIbHOM
COCAMHECHUHT
pe3uctopon”

67

Pemenue 3amay Ha
MPUMEHEHHE 3aKOHA
OmMa n71s1 pa3JIM4Horo
COCITMHCHHUS
MPOBOJHUKOB

68

O/1C u BHyTpEHHEE
COTPOTHUBIICHUE
HCTOYHHKA TOKA.
3axod Oma 11t
MOJIHOU IIENH

69

Pemenue 3ama4d mo
teme "OJIC,
BHYTpCHHEE
COTPOTHUBIICHUE
HCTOYHHKA TOKA.
3akoH Oma 11
MoJIHOM 1enu”

70

JlaGopaTtopHas
paborta
"Onpenenenue I1C
Y BHYTPEHHETO
COTMPOTHUBIICHUS
HCTOYHHKA TOKa"

71

[TpaBuna Kupxroda

72

Jlaboparopuast
pabora "IIpoBepka
npaBui Kupxrogda"

73

Ypoxk-uccienoBanue
"N3y4yeHue BOIbT-
aMIIEpHBIX
XapaKTePUCTUK
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HEJIUHENHBIX
3JIEMEHTOB"

74

PabGoTa
AIEKTPUUYECKOTO
TOKa. MOIITHOCTh
AIEKTPUUYECKOTO
TOKa

75

JlaGopaTtopHas
paborta
"Onpenenenue
paboThI ¥ MOIITHOCTH
ANEKTPUYECKOTO
TOKa"

76

3akoH /[xoyns-
Jlenna. ITorpeburenu
AJIEKTPHYECKOTO
tToka. KopoTkoe
3aMBIKaHHE

77

VYpoxk-koHpepeHuus
"OOBSICHEHHE U
MPUHLIUI JEACTBUSA
JIOMAIITHHIX
AJICKTPOHArpeBaTeh
HBIX PUOOPOB"

78

[Toaroroska k
KOHTPOJILHOHM paboTe
o TeMe
"DneKkTpuuecKue
3apsiabl. 3apsSKEHHbBIC
Teja U ux
B3aHUMOJICHCTBHUA.
ITocTostHHBIN
AIEKTPUUYECKUN TOK"

79

KontponbHas padota
o TeMe
"DneKkTpudecKue
3apsbl. 3apsHKEHHbBIE
Tena u ux
B3aUMO/ICVCTBHUS.
ITocTostHHBIN
AJIEKTPUYECKUM TOK"

80

IlocTostHHBIE
MATrHUTEL.

21




MarauTHoe moje
3eMJIH U ero
3HAQUYCHME JJIS JKU3HU
Ha 3emiie

81

Ypoxk-uccienoBanue
"N3y4yenue
MAarHMTHOT'O OIS
MMOCTOSTHHBIX
MarHuTOB TIPH UX
00BEINHEHUN U
pa3leneHuu.
Buzyanusauus nosst
IMOCTOSIHHBIX
MarHuToB"

82

OnbIT Opcrena.
MarauTHoOe I10JIe
AIEKTPUUYECKOTO
TOKa

83

OnbiT AMnepa.
MarnuTHOe nosue
KaTYLIKH C TOKOM.
IIpumeHeHue
3JIEKTPOMArHUTOB B
TEXHUKE

84

Cuna Amnepa u
OIpeJieIIeHuE €€
HaHpaBHeHI/ISI

85

Pemrenue 3agad mo
teme "Cuna Amnepa
U ONpeAeeHHE €€
HanpaBjieHUus"

86

DIIEKTPOABUTATETb
IMIOCTOSIHHOTO TOKa.
Hcnonns3oBanme
AJIEKTPOJBUTATENICH
B TEXHUUYECKUX
YCTpPOMCTBAX U HA
TpPaHCIIOpPTE

87

Bcepoccutickas
mpoBepoyHas pabora

88

Bcepoccutickas
mpoBepoyHas pabora
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89

Jlaboparopuast
paborta "Uzydenue
JNIEUCTBUS
MarHuTHOTO IOJII Ha
MPOBOJHUK C TOKOM"

90

VYpoxk-koHpepeHuus
"IIpakTueckoe
IIPUMEHEHHE
AJIEKTpOJBUTATENCH"

91

Jlaboparopuast
paborta
"KoHcTpynpoBanue
1 u3y4deHue paboThl
AJIEKTPOABUTATENS "

92

Jlaboparopuast
pabota "H3mepenue
KIIJ1
AJIEKTPOABUTATEILHO
W yCTaHOBKH"

93

OmnsiTel Papajes.
3akoH
3JIEKTPOMArHUTHOU
uHaykiuu. [IpaBuio
Jlenna

94

Ypoxk-uccienoBanue
"UccnenoBanue
M3MEHEHUH 3HAUYCHUS
Y HampaBJIECHUs
WHIYKIIMOHHOTO
TOoKa"

95

Pemenue 3ama4d mo
TeMe ""3aKoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [IpaBuio
Jlenma"

96

DNEeKTpOTreHeparop.
CriocoObI ToTydeHust
ANEKTPOIHEPTHH

97

VYpoxk-koHpepeHuus
"DJIeKTPOCTaHLIUM HA
BO300HOBJISIEMBIX
HMCTOYHUKA SHEPTHH.
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[TpoGnembr
9KOJIOTHUH.
TonnuBHbBIE
AJIEMEHTHI U
aneKTpomMoouIn"

KonrtponsHas pabora
98 "DneKTpOMarHuTHbIE 1 1
SBJICHUS"

Pabora ¢ Tekcramu
99 o teme "TennoBeie 1
SIBJICHUS"

Pabota ¢ Tekcramu
10 TEME

100 "DnexTpuueckue
3apsbl. 3apsHKEHHbIE
Tena U Ux

B3anuMogecTBue"

Pabora ¢ Tekcramu
10 TEME
101 1

"[TocTostHHBII
ANEKTPUYECKUH TOK"

Pabora ¢ Tekcramu
10 TEME
HM

AIrHUTHBIC
102 1
SBJICHUA U
BHeKTpOMaI‘HI/ITHa}I

UHIyKUIUS"

OBIIEE KOJIMYECTBO
YACOB I10 102 5 22.5
I[TPOTPAMME

MPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATBI OCBOEHUA OCHOBHOM
OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOT'O OBIIEI'O
OBPA30OBAHUA

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NMpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHMs
pe3yjabTara
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1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3nuyaTh SIBJICHUA 1O OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHUpE,
B TOM uHcie QU3NYecKue SBJICHUs B IPUPOJIE, IPU STOM MEPEBOIUTH MPAKTUUECKYIO
3aladyy B y4eOHYIO, BBIACIATH CYIIIECTBEHHBIE CBOWCTBa (NPU3HAKK) (U3HUECKUX
SIBJICHUU

1.4

OMKCHIBATh H3y4YCHHBIE CBOWCTBA TN W (U3UYECKUE SIBICHUS, HCIIONb3YS
buznyeckue BEIUYUHBL, TIPU OMHMCAHWU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIIOJIb3YEMBIX BEIMUYMH, 0003HAYEHUS U €AUHUIIBI (PU3HUECKUX BEIUYMH, HAXOAUTh
dbopMyIibl, CBA3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIHUUHY C IPYTUMH BETUYMHAMU,
CTPOUTH rpaKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH

1.5

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKHUE SIBICHUS M TPOIECCHI, HCIONb3YS
U3YYEHHbIE 3aKOHBI, NPU HTOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H
3aMKChIBaTh €T0 MaTEMaTUUYECKOE BhIpaKEHHE

1.6

OOBSICHATh (PU3MUECKUE MPOIECChl U CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUl  NPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATh  IPUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1 — 2 JTOTrUYeCKHUX IIaroB C IIOMOIIIBIO
1 — 2 wu3ydYeHHBIX CBOWCTBA (U3MYECKUX SBICHUH, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3a1aud B 2 — 3 NeHCTBHSA, HCIONB3YS 3aKOHBI M (HOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAJIW3a YCIOBUS 33/1a4H
3alMChIBAaTh KPATKOE YCIOBUE, BBIABIIATh HEAOCTATOK JAHHBIX JJIs PEIICHUS 3a4a4H,
BbIOHMpATh 3aKOHBI U (GOPMYJIIbL, HEOOXOAUMBIE AJIs €€ peleHus, IPOBOAUTH PACUETHI
U CpaBHUBATh TMOJYyYEHHOE 3HAa4eHHE (U3MUECKON BETUYMHBI C W3BECTHBIMU
JAHHBIMU

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO pELIMTh MPHU MOMOIIM (PU3HUYECKUX
METONOB, MWCIOJb3ysd  OIMCAaHUE  HUCCIECAOBAHMSA, BBIICIATH  IIPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATH IPAaBUIIBHOCTh IOPSAJKA IIPOBEICHUS HCCIIECJOBAHMS,
JIeJIaTh BBIBOJIBI

1.9

IPOBOJUTH OMBITHI MO HAOIIOAEHUIO (PU3UUECKUX SABICHUN WIN (PU3NIECKUX CBOMCTB
TeN: (HOPMYIUPOBATh IPOBEPSIEMbIE IPEINONOKEHHsI, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT'0 000PYA0BaHUS, OMMCHIBATh X0 OMBITa U (POPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE TPSIMBIE W3MEPEHHsST C HCIOJb30BAHUEM aHAJOTOBBIX INPHOOPOB H
JTaTYUKOB (PU3NYECKUX BEIWYHMH, CPAaBHHMBATH PE3yJIbTaThl M3MEPEHUl C yd4éTom
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH

MIPOBOJIUTH MCCJICIOBAHKNE 3aBUCUMOCTH OJHON (PH3NUECKON BEIMYHMHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUM: IJIAHUPOBAaTh MCCIIEIOBaHUE, COOMPATH
YCTQHOBKY M BBINIOJIHATH U3MEPEHUS, CIEeAys MPEATIOKEHHOMY IIaHy, (PUKCUPOBATh
p€3yHBTaTBI HOHy‘IGHHOI\/'I 3aBUCUMOCTHU B BUJC T8.6JII/II_I 58 I‘pa(bI/IKOB, neJiaTb BBIBObI
10 pe3yJ11>TaTaM HCCIICAOBaAHUA

1.12

IMPOBOAWUTE KOCBCHHBIC U3MCPCHUSA (1)I/ISI/I‘ICCKI/IX BCJIIMYHMH: INIAHUPOBATh U3MCPCHUA,
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coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEII0KEHHON MHCTPYKIUH,
BBIYHCJIATH 3HAYECHUE BEITUYUHBI

1.13

coOmoaTh TpaBWja TEXHUKHA OE30MacHOCTH TMpu paboTe ¢  J1abopaTOpHBIM
o0opynoBaHueM

1.14

XapaKTepu30BaTh MPHUHLIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONMOPOM Ha UX OMHUCAHHUS, UCTIOJIB3Ys 3HAHUS O CBOMCTBAaX (PU3UUCCKUX
SIBJICHHH ¥ HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HM3MEPHUTEIbHBIE MPUOOPHI 1O
CXEMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBIIATH CXEMBI JJIEKTPUYECKUX LIEHEH C
[OCJIENOBATEAbHBIM M MapaJUIeJIbHbIM  COEAMHEHUEM  DJIEMEHTOB, pas3inyas
YCIIOBHbIE 0003HAUEHUS 2JIEMEHTOB IEKTPHUECKUX LeTeH

1.16

NPUBOANUTE TpUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpHUMEpax) MPAKTHIECKOTo
HUCIIOJIB30BaHUA (bI/I?)I/I‘IeCKI/IX 3HAaHUU B HOBCGHHGBHOﬁ KU3HU OJIA OGGCHG‘IGHI/IH
0e30macHOCTH TIpH OOpalleHHH C TpHOOpaMu U TEXHUYECKHMH YCTPOWCTBAMH,
COXpaHEHMsI 3JI0pOBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOrOo IMOBEACHUS B
OKpY>Kalolleu cpene

1.17

OCYILECTBIISATh MOUCK MH(POpMAIUH (HU3NIECKOTO CoAepkKaHus B ceTu MIHTepHeT, Ha
OCHOBC HUMCHOIIUXCSA 3HaHHI>'I 148 HyTeM CpaBHeHI/IH JOITOJIHUTCIIBHBIX HMCTOYHUKOB
BBIZICNIATh MH(POPMAILIMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOU

1.18

UCTOJBb30BaTh MPU  BBIMOJIHEHUWH Yy4eOHBIX 3aJaHUN  HAYYHO-TIONMYJSIPHYIO
auTepaTypy (GU3MUECKOTO COJACPIKAHUS, CIPABOYHBIE MaTEpHUalbl, PECYpPChl CETH
WntepHer; BnageTb mnpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE IMUCHBMEHHbIE M KpPaTKUE YCTHBIE COOOLIeHHs, 0000mIas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PU3MUYECKOTO COIEpIKaHUs, B TOM YHCIe
nyOoJIMYHO TPEACTaBIATh PEe3ydbTaThl IMPOCKTHOM WM  HCCIIEAOBATENBCKOM
NeSITeIbHOCTH, IPU ATOM I'PAMOTHO HMCIIOJIb30BaTh U3Y4YE€HHBIA MOHATHIHBIN anmapaT
Kypca (PU3UKH, COMTPOBOXKIATH BBICTYIUICHHE TPE3CHTAINEH

1.20

IpY BBIOJHEHUU YYEOHBIX MPOEKTOB U HUCCIENIOBAaHMNA (PU3MYECKUX IPOLIECCOB
pacrpenensTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 33/1a4aMH,
CIIEIUTh 32 BBIOJIHEHHWEM IUIaHA JAEWCTBUH U KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBI BKJAaX B  JCATEIbHOCTh TPYMIbBI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aMOJICICTBHE, IPOSBIISAL FTOTOBHOCTD pa3pemiaTh KOH(PIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC
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Kon
paziena

Kon biaementa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

TEIUIOBBIE ABJIEHUA

OcCHOBHBIE  TOJIOXKEHUS  MOJIEKYJISIPHO-KHHETUYECKOW  Teopuu
cTpoeHus BemecTBa. Macca u  pa3Mmepbl MoJieKyd. OIbITHI,

6.1 MOATBEPKIAOLINE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO0  COCTOSHUUN
’ BenlecTBa. Kpucrannuueckue u amopdusie Tena
6.3 OOBsicHEHHE CBOMCTB I'a30B, XKHUAKOCTEH M TBEPIBIX TEN HA OCHOBE
' IIOJIOKEHUN MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU
6.4 CMmauyuBaHue Y KalWUISPHBIE SIBIICHUS
6.5 TennoBoe pacIIMpEeHUE U CKaTUE
6.6 Temneparypa. CBs3bp TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO
’ JIBUKEHUS YaCTHL]
6.7 Bryrpennsis sueprus. CriocoObl M3BMEHEHHUSI BHYTPEHHEH YHEPTUU:
’ Teruionepeaya u copepuieHrue padoThl
6.8 Bunpel Tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, N3JTyUYEHUE
6.9 KonnuecTBO TEeIIOTEL. Y aenbHasg TEINIOEMKOCTE BEIIECTBA
6.10 TenmooOMeH W TEMJIOBOE pPABHOBECHE. YPABHEHUE TEIJIOBOTO
' Oananca
6.11 [InaBneHue n OTBEpAECBaHNE KPUCTAIIMYECKUX BELIECTB. Y IeIbHAs
' TEIUIOTA IIJIaBJICHHS
[TapooOpazoBanne u KoHaeHcamus. Mcmapenwe. Kunenwue.
6.12 VYaenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT aTMOC(EPHOTr0 TaBICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DOHeprus TOmMBa. Y IeJbHas TEII0Ta CrOPaHUs
6.15 [punuuner pabotel TemmoBbix aBurareneit KIIJ  Temmosoro
’ asuratens. TemioBble IBUTraTeNn 1 3alATa OKPYKAFOIIEH Cpe/ibl
6.16 3aKOH COXpaHEHUs M TMPEBpPALIECHUS DSHEPrMU B  TEIJIOBBIX
' nporeccax
[IpakTrueckue pabOTHI:
OnpITel 1O  OOHApY)KEHHIO JCHCTBHS CHJI  MOJEKYJISPHOIO
MPUTSKEHUS.
OnbITel MO BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHON COJIM WU
6.17 caxapa.

OneiThl MO  HAOMIONEHUIO TEIUIOBOTO  PACHIMPEHUs Ta30B,
JKUJIKOCTEN 1 TBEPIBIX TEI.

Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS BO3AyXa OT
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ero o0bémMa 1 HarpeBaHus WK OXJIAXKICHHS.

IIpoBepka rumore3bl JUHEHHOW 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTypsbl.
Habmioienne n3MeHeHus BHYTpEHHEH SHEPruu Tejla B pe3yibTare
Teruionepeay U padboThl BHEIIHUX CHIL.

HccnenoBanue siBIeHUS TEINIOOOMEHA MPU CMEUTUBAHUU XOJI0JHON
U TOpSIYE BOIBI.

OnpeneneHne KOIUMYECTBAa TEIUIOTHI, IOJIYYEHHOTO BOJOM IIpu
TEIIO0OMEHE C HarpeThIM METATMUECKUM LIUITHHIPOM.
Ornpenenenne yaelbHOU TEMIIOEMKOCTH BELIECTBA.

HccenenoBanue npolecca UCIIApEHHUs.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Ornpenenenne yAaeIbHON TEIJIOTHI IIJIaBICHUS JIbJA.

duznueckue SBICHUS B npupoac: MOBCPXHOCTHOC HATSXKCHUC U
KalmUWJUIPHBIC ABJICHHUA B IMPUPOAC, KPUCTAJUIBI B IIPUPOIC,

6.18 nznydeHue ComHIa, 3amMep3aHue BOAOEMOB, MOpPCKHE Opu3bI;
o0pa3oBaHuE pOChl, TyMaHa, UHEs, CHera.
TexHudeckue yCTpONCTBA: KallWIIAPBI, IPUMEPBl MCIOJIb30BaHUS
6.19 KPUCTAJIJIOB, >KMJIKOCTHBIH TEPMOMETp, OAaTUYUK TEMIEpPaTyphl,

TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB, THIPOMETPBI, ICUXPOMETD,
napoBasi TypOHMHa, JBUTaTeIb BHYTPEHHETO CrOPAHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanusd Teil. [[Ba poaa 3IeKTpUUECKuX 3apsi0B
B3aumoneiicTBue 3apshpkeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTB
7.2 CUJIbl B3aUMOJICUCTBUS 3apsSKEHHBIX TEJ OT BEJIIMYMHBI 3apsiioB U
pacCTOSTHUSA MEKY TEJIAMH )
Onektpuyueckoe moisie. HanpsmEHHOCTh JJIEKTPUUYECKOTO IOJIS.
7.3 [IpuHIMT CyNepro3uIiK dIEKTPHUUECKHUX MoJIeH (Ha KaueCTBEHHOM
YPOBHE)
Hocurenu BIIEKTPUUECKUX 3apsI0B. DJIeMEeHTapHbIN
7.4 anekTpudeckuit  3apsn.  CrpoeHue aroma. [IpoBonHukM U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUN TOK. YCIOBHUSI CYIIECTBOBAHHUS SJIEKTPUUYECKOTO
' TOKa. ICTOUHHKHU MOCTOSIHHOTO TOKA
77 JleficTBUSI  DIEKTPUYECKOTO TOKa  (TEMJIOBOE, XHMMHYECKOE,
’ MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
7.8 Onexkrpuueckas nemnb. Cuia Toka. JIeKTPUUYECKOE HaIIPSHKEHNE
7.9 ConpoTuBiieHUE NPOBOJHUKA. Y JEITbHOE COTPOTUBIICHUE BEIIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu
7.11 [TocnenoBarenbHOE U MapaJLIETbHOE COCTUHEHUE MPOBOJHUKOB
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7.12

PabGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH JDxoynsa —
Jlenna

7.13

DNEeKTpUYecKUe LEeNU U MOTPeOUTEeNH 3JIEKTPUUECKON SHEPTrUu B
obITy. KopoTkoe 3ambIkaHue

7.14

ITocTossHHEIE MarHUTHL. B3auMoaeiicTBHE TOCTOSHHBIX MAarHUTOB

7.15

Marautdoe mosie. MargautHoe nojie 3eMiId M €ro 3HadeHUE I
JKA3HU HA 3emiie

7.16

OnbiT  Opcrena. MarHutHoe TOJIE  DJIEKTPUYECKOTO  TOKa.
[IprMeHeHne IeKTPOMarHuTOB B TEXHUKE

7.17

JlelicTBu€  MAarHMTHOrO IOJE HAa TOPOBOAHUK C  TOKOM.
DIIEKTPOABUTATETH MHOCTOSIHHOT'O TOKA. HUcnonp3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18

Oneiter  @apanes. SIBaeHHE ANEKTPOMArHUTHOM — MHIYKIMH.
IIpaBuio Jlenna

7.19

Onektporereparop. CrocoObl MOTYISHHS AIEKTPUICCKON YHEPTHUH.
3H€KTpOCTaHHI/IH Ha B0306HOBH}I€MBIX HNCTOYHHKAX SHCPIruu

7.20

[IpakTrueckue pabOTHI:

OnpIThl O HAOMIOACHUIO DJIEKTPU3ALUU TN HUHIAYKIHEH U Tpu
CONPHUKOCHOBEHUHU.

HccnenoBanue OENCTBUS 3JIEKTPUUYECKOTO MOJISI HA MTPOBOJHUKHU U
JUDJIEKTPUKU.

COopka u mpoBepka pabOThl MEKTPUYECKON ILIEMU IMOCTOSHHOTO
TOKa.

W3mepenue u perynupoBaHUe CUIIbI TOKA.

W3mepenue u perynupoBaHue HAIIPSKEHHUS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP,
OT COITPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
OnbITel, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO
CONPOTUBIIEHHUS]  IPOBOJHMKA OT €ro JUIMHBI,  IUIOIIAIU
NIONIEPEYHOI0 CEUEHUS U MaTepuaa.

IIpoBepka MpaBuiia CIIOKEHUSA HaIpsKEeHU N pU
IIOCJIEIOBATEIbHOM COEQMHEHMHM JABYX pe3uctopoB. IIpoBepka
opaBwia s CWIbl TOKa IpU MapajUIeIbHOM COEAMHEHUU
pesuctopoB. OmpezneneHue padbOThl  ANEKTPUYECKOTO  TOKA,
UYLIETO yepes pe3ucTop. Onpenenenue MOIIIHOCTH
3JIEKTPUYECKOTO TOKa, BbIAEIAEMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CHJIBl TOKA, MAYIIETO 4Yepe3 JaMIOuKy, OT
HanpspkeHuss Ha  Hed.  Ompenenenne  KIIJI  Harpesatens.
HccnenoBanne  MarHUTHOIO — B3aUMOJEWCTBUSL — TOCTOSIHHBIX
MarHuToB. l3yuyeHuWe MarHUTHOIO NOJs TOCTOSIHHBIX MarHUTOB
npu UX OOBEJMHEHUMH U pasneneHuu. VccnemoBaHue AEWCTBUS
JJEKTPUYECKOTO TOKA HAa MarHUTHYHO  CTpenky. OIbITHI,
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JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KaTYyIIKU
C TOKOM U MAarHvuTa OT CHUJIbl TOKAa U HAIIPAaBJICHHUA TOKa B KATYIIKC.
W3ydeHue AeMcTBHSI MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
KouctpynpoBanue u u3ydyeHue pabOThl  AJIEKTPOABUTATEIS.
N3mepenne KIIJ snekTpoaBuraTeabHOd ycTaHOBKU. OMBITHI O
UCCJIETOBAaHUIO SIBIICHUS ANEKTPOMarHUTHOM WHIYKIIMH:
HUCCIICAOBAHUC N3MEHCHUU 3HAYCHUA n HaIlpaBJICHUA
WHAYKOUOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IIIEKTPUUYECKUE SBICHHUS B
aTMocdepe, 3NEKTPUUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE IOJIE

721 3emiu, apeld MOIOCOB, POJIb MAarHUTHOTO MMOJIA JJISl JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE
TexHUuecKkrne yCTpOMCTBA: JIEKTPOCKOI, aMIIEpMETP, BOJIBTMETP,
peocrar, CUETUHK IIEKTPUUYECKOI SHEpPruw,
79 3JIEKTPOOCBETUTEIIbHBIE npuOopHI, HarpeBaTeNbHbIE

AJIEKTPOTPUOOPHI  (IPUMEPBI), DJICKTPUUECKUE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, AJIEKTPOJBHUTATENIb MOCTOSHHOTO TOKA, TEHEPATOp

IIOCTOAHHOI'O TOKa

IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMOBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsieMoOro
TpeOoOBaHNS

IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YpOBHS
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'0 0011IeT0
o0pa3oBaHusi Ha ocHoBe ®I'OC

[Torumanue ponu PU3MKK B HAYYHOW KapTUHE MHPA; CPOPMUPOBAHHOCTH 0A30BBIX
MPEJCTABICHUN O 3aKOHOMEPHOW CBA3M M TO3HABAEMOCTH SIBJICHUH MPUPOABI, O
poJii dKCTiepuMeHTa B (U3HKE, O cucTeMooOpasyromeid poiu (U3UKH B Pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI, 00 BOMIOIUN (PU3UUYECKUX 3HAHUN U
UX POJI B LIEJIOCTHOM €CTECTBEHHOHAY4YHOU KapTUHE MUPA, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YU€HBIX-(QU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB
OKPY’KaIOIIEero MUPa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUsS O BHAAX MaTepuu (BEIIECTBO M TI0JE), O JBM)KCHHH Kak CIrocobe
CYIIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOM TEOPUHU CTPOCHHUS BELIECTBA, O
Gu3MYECKON  CYNTHOCTH  SIBJICHMA  TpUPOAbl  (MEXaHWYECKHX,  TEIUIOBBIX,
BHGKTpOMaFHI/ITHBIX n KBaHTOBBIX); YMGHI/IG paBJ’II/I‘IaTB SABJICHHS I10 OIIMCAHUIO HX
xapaKTeprIx CBOﬁCTB U Ha OCHOBC OIIBITOB, ,Z[GMOHCTpI/IPYIOH_[I/IX JAHHOC
busnyeckoe SABJICHHUE, YMEHHE PACIIO3HABAThH MPOSIBICHUE M3YyYEHHBIX (PH3NICCKUX
SIBICHUH B OKPY)KAIOIIEM MHUPE, BBIICIIAS UX CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH )

Bnaz[eHHe OCHOBaMH ITIOHSITHIHOTO afnrapara 1 CUMBOJIMYCCKOI'O A3bIKa q)HBI/IKI/I u
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UCTOJIb30BaHUE WX JJIS pelleHus y4eOHBIX 3a/ady; yMEHHE XapaKTepu30BaTh
CBOWCTBA Tel, (U3NYECKHUE SBJICHHS M MPOLIECCHl, UCTIONB3YS (yHIaMEHTaJIbHBIE U
SMITUPUYECKHUE 3aKOHBI

YMeHHE ONMUCHIBATh M3YYCHHBIC CBOMCTBA T W (PU3UUCCKUE SIBJICHHS, HCIIOJIb3YS
dbuznYeCcCKre BETHUNHBI

Bnanenue ocHOBaMHM METOJIOB HAyYHOTO MO3HAHUS C YYETOM COOJIOJEHUS MpaBUII
0e30macHOTO TpyAa: HaOMoACHNE PU3HUCCKUX SBICHHM:

YMEHHE CAMOCTOSITEIbHO COOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M3 JIaHHOTO
Ha6opa 060py1[013aHI/1;1 M0 MHCTPYKIHWH, ONMUCBIBATL XO/[] OIbITa W 3allUChIBATL €TI0
pe3yabTaThl, (GOPMYIUPOBATH BHIBOAKI;

MMPOBCACHUC TMPSAMBIX U KOCBCHHBIX I/IBMGPGHI/Iﬁ (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH: YMCHUC
IJIaHUPOBATH HU3MCPCHUA, CaAMOCTOATECIIBHO CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY MO MHCTPYKIIMH, BBIYMCISATH 3HAYCHHE BEJIMYMHBI U aHAJIU3UPOBAThH
MOJIyYE€HHBIE pPE3yJbTaThl C Y4ETOM 3aJlaHHOM MOTPEIIHOCTH PEe3yJIbTaToOB
WM3MEPEHHIT;

MPOBEJICHUE HECIOXKHBIX SKCIEPUMEHTAIBHBIX MCCIEI0BaHUN; CaMOCTOSITEIHLHO
coOMpaTh AKCHEPUMEHTANbHYIO YCTAaHOBKY M TPOBOAMTH MCCIIEJOBAHUE TIO
HWHCTPYKIUU, TPCACTABJIATH MOJTYUCHHBIC 3aBUCUMOCTHU (bI/I3I/I‘-I€CKI/IX BCJIIMYHUH B BU/IC
Ta6J'II/II_[ )41 Fpa(bI/IKOB, YUYUTBIBATE MOTPCIIHOCTH, ACJIAaTh BBIBOABLI IO PE3yJibTaTaM
HUCCIICO0BaHUA

[TonnMaHue XapaKTEpHBIX CBOMCTB (DM3MYECKUX Mojesiell (MaTepuaibHas TOYKA,
abCOMIOTHO TBEPIIOE TEIIO, MOJAETU CTPOCHHUS Ta30B, JKUIKOCTEH W TBEPIBIX TeN,
IUTAHETapHasT MOJENb aToMa, HYKJIOHHAas MOJeldb aTOMHOTO Sf1pa) U YMEHHE
NPUMEHSATH UX U1 00BSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMenue oOBACHATH (PU3NYECKHE MPOLECChl U CBOWCTBAa T€l, B TOM 4HCIE U B
KOHTEKCTE CHUTyallull MpPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, B YacTHOCTH,
BBISABIISITh TPUYMHHO-CIICJCTBEHHBIE CBSI3M U CTPOUTH OOBSICHEHHE C OMOpOH Ha
U3y4EHHBIC CBOIMCTBA (PM3NYECKUX SIBICHUH, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH
Y MOJIENH

YMenwne permath pacuéTHble 3a1a4u (Ha 0aze 2 — 3 ypaBHEHUI ), UCTIOJIb3YsI 3aKOHBI U
(dopMynbl, CBs3BIBaONINEe (PU3MUECKUE BEIMYHMHBI, B YaCTHOCTH, 3allHCHIBAThH
KpaTKOC YCJIOBHC 3aJavu, BBIABJIATH HCAOCTAIOIINUC NAHHBIC, BBIGI/IpaTb 3aKOHbI U
dbopMyIbl, HEOOXOAMMBIE Al €€ pEeIleHHUs, WCIOJIb30BaTh CIPABOYHBIC JTaHHBIC,
MMpOBOAUTDH paC‘IéTBI U OLCHUBATH PCAIUCTUYHOCTL IIOJTYYCHHOI'O 3HAYCHUSA
($u3nUecKoil BETUUNHBI, YMEHUE ONPEICNATh Pa3MEPHOCTh (PU3MUECKON BEIUYHMHBI,
MIOJTYYCHHOW MTPH PEIICHUN 3a7auu

YMeHHE XapaKTepU30BaTb MPUHLMUIBI ACHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
yrcie OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOTHUYECKUX MPOIECCOB MO MX
OTMCAHUIO, UCIIOB3Ys 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUI M HEOOXOIMMBbIE
¢du3nueckre 3aKOHOMEPHOCTH

10

VYMeHHe HCIOJIb30BaTh 3HAHUS O (PU3NYECKUX SIBICHHSX B TIOBCEIHEBHOM )XU3HH IS
oOecrieyeHus ©0€30MaCHOCTH TIpU OOpamleHMH C OBITOBBIMH HpUOOpaMu |
TEXHUYECKUMHU YCTPONCTBaMH, COXpPAaHEHHUS 3/I0pOBbSI M COOJIOACHUS HOPM
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DKOJIOTMYECKOTO TIOBEJICHUSI B OKPYXKAIOIICH cpene; MOHMMAaHHE HEOOXOIUMOCTH
OPUMEHEHUS  JOCTIKEHWH  (QU3MKM W TEXHOJOTWHA JUIsl  PalMOHaJIBLHOTO
MPUPOJIONIOIB30BAHUS

11

OnbIT moOHMCKa, MpeoOpa3oBaHUs W TPEACTaBICHUS HHPOpPMALUN (PU3HUECKOTO
COJIepKaHUs C UCIIOJIb30BaHUEM MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTHI;
YMEHHE OIICHHWBaTh JIOCTOBEPHOCTh MOJYYCHHOH WHQPOpPMALMM Ha OCHOBE
UMEIOIIMXCSA 3HAHUM U JOTIOJIHUTENbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MPH
BBIITOJIHEHUH Y4YEOHBIX 3aJaHUH HayYHO-TIONMYJSIPHYIO JUTEpATypy (QH3UYIECKOTro
COJICpKaHWs, CIPAaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHeT; BianeHue
0a30BBIMU HaBBIKaMU MpeoOpazoBaHus WHYOpPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B
IpYryi0; YyMEHHE c037aBaTb COOCTBCHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE WH(OpPMAIMH U3 HECKOJIBKUX UCTOYHUKOB

HHEPEYEHbDb 3JIEMEHTOB COIEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO
OU3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxn
2 TEIIIOBBIE ABJIEHHW A
OCHOBHBIE TIOJOXEHUS MOJEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOECHMS BELIECTBA.
2.1 Mogaenu  TBEPIOro,  JKUAKOTO W ra3o00pasHOrO  COCTOSHHM  BEIIECTBaA.
Kpucrannuueckue u amopgHsble Tena
’9 JIBmxeHune ydactul BemecTBa. CBsI3b CKOPOCTH JIBMJKEHHUS YACTHI] C TEMIIEPATYpOil.
' BpoynoBckoe nBmxenue, mudpdy3us
2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS
2.4  TennoBoe pacuIMpeHUE U CKaTUE
2.5 TermnoBoe paBHOBECHE
26 Buytpennss sneprusi. Pabota u Temionepenada kak crnocoObl H3MEHEHUs BHYTPEHHEH
' SHEPruu
2.7 = Bwupasl Temnonepenaun: TEIONPOBOAHOCT, KOHBEKIIMS, U3JIyYE€HUE
Harpesanue u oxnaxnenue tena. KoanyuecTBo TemIOTH. Y AenbHas TEMI0EMKOCTD:
2 o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUU B TEIUIOBBIX MpOLEcCcax. Y paBHEHUE TEIUIOBOro OanaHca:
2.9 Ql +Qg P
510 Hcnapenue n konaeHcanus. M3MeHeHne BHYTPEHHEN dHEPrUuM B IPOLECCe UCTIAPEHUS
' 1 KoHAeHcanmu. Kunenue xxuakoctu. Y aenpHas TerioTa napoodpasoBanus: L = O/m
2.11  BuaxHOCTh BO31lyXa
212 [InaBnenue m kpucraumsauus. MI3MeHeHHe BHYTpEHHEH JHEPIUM IpU IIABICHUU U

KpucTaJlsIn3alnuu. Y,Z[GJ'IBHEUI TCIIJIOTA IIJIaBJICHUA .
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BHYTpeHH}I}I OHCPIUs CropaHuvs TOILJIMBA. VI[GJIBHa}I TCIJIOTAa CropaHus TOIJIMBA: ¢ =

2.13 O/m
2.14  Tlpuniuns! paboTs! TeruioBeix apurareneii. KI1/ TemmoBoro qeurarens
IIpaxmuueckue pabomol
N3mepenne yaenpbHOM TEIIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOW TeMmIiepaTypbl (DMKCHPOBAHHOW MAacChl, B
)15 KOTOPYIO ONYLIEH HarpeThld IWIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThIM
' LMIMHIPOM, IIOCJIE OIYCKAaHUS €ro B BOJYy KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHON
BJIQXXKHOCTH BO37yXa; YJEJIbHON TEIUIOTHI IUIaBJIEHUs Jbaa. VccnenoBaHue U3MEHEHUs
TEeMIepaTypbl BOJAbI MpPH pPA3IUYHBIX YCIOBHUSX; SBJICHUS TEIUIOOOMEHA IpH
CMEIINBAHNUN XOJIOIHOM U Tropsiueil BOJbI; IPOLECCA UCTIAPEHHUS
Dusuueckue sA61eHUA 8 NPUpoOe.; TOBEPXHOCTHOE HATSHKEHUE U KANWJUISPHBIC SIBICHUS
2.16 B mpupoze, KpucTaulbl B mpupoje, usziydeHue CoiHila, 3aMep3aHue BOAOEMOB,
MopcKue Opu3bl; 00pa3oBaHHE POCHl, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPHl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17  XUIKOCTHBIA TEPMOMETP, AATYMK TEMIIEPATYpPhl, TEPMOC, CUCTEMA OTOILICHUS IOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, TBUTATENIb BHYTPEHHETO CTOPAHHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
3.2 B3saumogeiicTBu€ 3apsKeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOIo 3apsaa
14 OnekTpuyeckoe  mone.  Hampsok€HHocTh  anekTpudeckoro  mons.  [IpuHnun
’ CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn onextpuueckux  3apsnoB. JlelicTBHE  JIEKTPUYECKOTO  IOJs  Ha
' aeKTpUUecKue 3apaabl. [I[poBOAHUKH U TUANEKTPUKH
[TocTostHHBIN 3nekTpuueckuii Tok. JlelcTBusi anekTpuyeckoro Toka. Cuiia Toka.
3.6 = Hampsokenue.
I=q/t, U=A4/4
37 DIEeKTpUYECKOE CONPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma i1 ydacTka snekTpudeckoit uenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
I =1, U=U,+U,. R=R +R,
3.9

[TapannensHoe coeIMHEHNE TPOBOAHUKOB PABHOTO CONPOTUBIICHHUS:

U=U:I=1+I;R=2.
2 2 ”

s
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CMelranHbIe COCIMHCHUA ITPOBOAHNKOB

3.10  PaGota m MOUTHOCTH dJeKTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenia:
3.11 0-1 2 Rt
312 OmneiT Opcrena. MarHuTHOE 10JI€ IPSIMOIO NMPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOU
' UHYKIH
3.13 | MaraurtHoe nojie NOCTOAHHOTO MarHuTa. B3anMonencTBrue oCTOSIHHBIX MATHUTOB
3.14 | JleiicTBMEe MarHUTHOTO I0JIs1 HA IIPOBOJHUK C TOKOM
3.15  Omnsitel ®apanes. SABieHne 1eKTpoMariuTHOW nHAYKIKHU. IIpaBuio Jlenna
IIpakmuyeckue pabomul
W3mepenune 31€KTpUYECKOro CONPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH JJIEKTPHYECKOTO
TOKa; pabOThI JIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3SHMKAIOLIETO B MPOBOAHMKE (PE3UCTOPBI,
316 JAMIIOYKa), OT HAIIPsDKEHUS Ha KOHLAX MMPOBOJHHMKA; 3aBUCUMOCTH COIIPOTHUBIIEHUS OT
' JUIMHBI ~ IIPOBOAHMKA, IUIOIIAJM €ro IIONEPEYHOT0 CEYEHMsI U YAEIbHOIO
COIIPOTHBIICHUS.
IIpoBepka mnpaBuna [UIsl AIEKTPUYECKOTO HANPSDKEHUS IIPU  IOCIIEN0BATEIBHOM
COCIUHEHUM MPOBOJHUKOB; TMpaBhja Ui CHIBl DJIEKTPUYECKOIO TOKAa IIpH
napayieIbHOM COEJMHEHUH MIPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue aA6neHuUs 8 Hpupode: DIEKTPUUYECKHE SBICHUS B aTMocdepe,
3.17  2JEKTPUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJH, Apeil( MOII0COB, POIb
MarHMTHOI'O TOJIS AJIs1 )KU3HU Ha 3emile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTAT, CUETUUK
318 AJIEKTPUUECKOW  DHEPTUH, IJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIC

AJIEKTPONIPUOOPH!  (IPUMEPBI), DIIEKTPHUUECKUE MPEIOXPAHUTENH, 3SJIEKTPOMArHHUT,
AJIEKTPOABUIaTENb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IUI1 YYEHUK

[Téppimkun A.B. ®usuka 7 knacc: Y4eOHHK miis 001eoO0pa3oBaTeNbHBIX YUpekaeHu 14 wm3nanwue,

crepeotunHoe, M.:/Ipoda,2017- 224 c..
METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

1.
2.

[Mepeimkun A.B. @usnka. 8 ki.: yuel. ns obmieoopasosar. yueb. 3aBenenuit.- M.: JIpoda, 2020-224 c.
A.B.Ilépeimkun. COopHuk 3amad mo ¢usuke Kk yueOHuky A.B.Ilépepimkuna ®dusmka-7, dusmka-§,

dusnka-9 M. Dx3amen 2019

O.N.I'pomiieBa. KoHTposbHBIE U caMOCTOsITENbHBIE pabOThl 10 (u3uke K yueOHuky A.B.II€ppimkuHa

dusuka-8. M. Ok3amen 2019

D0P nunensuonnsie («Harnsaanas gusuka», « Kusast pusznka» u coOCTBEHHbIE




HIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

D0P nunensuonnsie («Harnsaanas gusnka», « Kusast pusznka» 1 coOCTBEHHbIE

HMHTEPHET butmmoreka L{OK https://m.edsoo.ru/ff0a4c48

JleMoBepCHH KOHTPOJIBHBIX paboT

ROHTPOJIBHAA PABOTA

BAPHAHT N2 1

Temnoobmen HYTéM KOHBEKIINH MOXKET OCYIIIEeCTBJIATHbCA

1) B rasax, >KUJKOCTAX U TBEPABLIX TeJax
2) B rasax 1 XHUIKOCTHAX
3) ToJabKO B rasax

4) TOJBKO B KUIKOCTAX

ITepex ropsadveli INTaMOOBKOH JaTyHHYI0O 0OJBaHKY Maccoii
3 kr Harpeau oT 15 go 75 °C. Kakoe KoJIUUeCcTBO TEMNJIOThI

nonayumia OoJBaHKa? VYaeapHada TeIJIOEMKOCTL JIATYHHU

380 2K _
Kr -°C

Ecau npu atmocdeprom napiennu 100 kIla konzencupyer-
ca 200 r mapoB HekoToporo BemectBa npu 100 °C, To B OKk-
PYKAOIIYIO cpefy NepefaéTcsi KOJUYeCTBO TeIJIOTHI, paB-
Hoe 460 kIl»x. YaenpHas TelJoTa I1apoo0pa3soBaHUA 3TOrO
BelllecTBa MMPUOJU3UTEIBHO PaBHA
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Ha pucynke mnpeicrtaBiieH rpadUK 3aBUCHMOCTH TeMiIepa-
Typbl HadTajJimHa OT BPpeMeHHU IIPH HarpeBaHHH M OXJaKie-
HUH. B HadanbHBIE MOMEHT HadTaJIMH HaXOOHJICA B TBEp-
AoM cocrosHuUHM. Kakoii yudyacTok rpagukKa COOTBETCTBYeET
Ipolieccy oTBepAeBaHUA HadTamuHa?

1) 2-3
2) 3-4
3) 4-5
4) 5-6

5. C mnoMoIbIo IICUXPOMETPHUUYECKOM Tabiumnbl onpenejinTe
Pa3sHUNy B IIOKa3aHUAX CYXOro M BJIAXHOI'O TepMoMeTpa,
ecJqin TemIiepatypa B nomeineHnu 20 °C, a oTHOCHTeJIbHas
BJIaXKHOCTH Bosayxa 44%.

ITcuxpomerpHueckass Tabauna
ITokaza- PazHocTs nmokasaHM# CyXoro M BJIa>KHOIO TepMOMeTpa
museyxo-| o [ 1 [ 2 | 3| a5 ]6 [ 7][8]o
IO TepMo-
Mmetpa, °C OTHOCHuTeNbHaA BJIAXKHOCTD, %
10 100 | 88 76 65 54 44 34 24 14 5
12 100 | 89 78 68 57 48 38 29 20 11
14 100 | 89 79 70 60 51 42 34 25 17
16 100 | 90 81 71 62 54 45 37 30 22
18 100 91 82 73 65 56 49 41 34 27
20 100 | 91 83 74 66 59 51 44 37 30
22 100 | 92 83 76 68 61 54 47 40 34

6. TemnJioBasg MaIIHMHa 3a IOUKJI IIoJiydyaeT OT HarpeBaTens
50 >k M coBeplliaeT MOJIe3aHYI0 pabory, paBHy0 100 Ik«.
Yemy paBeH KIII] TernsioBoil MaiiuHBI?

7. yCTaHOBHTe COOTBETCTBHE MeXAY (bI/ISI/I‘{eCRHMI/I BeJIMUM-

HAMHM ©u GopMyJaMH, IO KOTOPHIM 3STH BeJMYUHBI
OIIpenesIasIOTCH.

K kaXgoil mo3suIiumM II€PBOTO CTOJIGIAa HNOoAO0epHUTE COOTBET-
CTBYIOIIYIO IIO3HIIMIO BTOPOIO M 3alHIINTe B _TabJaumy BBI-
6paHHBbIEe UMPHI IOJ COOTBETCTBYIOIIINMU OyKBaMU.

DPUSNYECKASA BEJIMHMHA DOPMVJIIA
A) KoimuuyecTBO TEeNJIOTHI, HEOOXOIH- 1) L-m
MoOe AJISA KUIIEeHUSA >KUJKOCTH 2) qg-At
B) VagenpHasi TemJsiorTa cropaHusi TOII- 3) Q
JuBa m - At
B) KosmnuecTBO TelJIOTHI, BbIAeJsie- 4) c-m - At
MoOe€e IIPU OXJIaKJeHUNH BellecTBa 5) %
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8. B kajJopumMeTp ¢ BOAOH GpocaloT KYCOUYKH TaIolero Jbga. B
HEKOTOPHBII MOMEHT KYCOUYKH JIbJa IIepecTaloT TaATb. llep-
BOHaYaJIbHasg Macca BoAbl B cocyne 330 r, a B KOHIle IIPO-
Iecca Macca BOAblI yBeauuuBaeTcsa Ha 84 r. Kakoii Obljiaa
HayaJIbHasA TeMmIlepaTypa BOJAbl B KaJjiopumerpe? ¥ aeabHas
TenJIoéMKOCcTb BoAbl 4200 Hoxk/(kr - °C), yameJbHas TelJjioTa
njgaByieHUs1 Jdblga 330 x>k /Kr.

KonrtponsHast pabora Ne2
[IpoBonutcs B hopmate BITP

BIIP siBnsieTcst BHEIIHEH MPOIEAYPOH OIEHKH KauyecTBa 00pa3oBaHusl, MPOBOAUMOI Ha (eaepaTbHOM
YPOBHE B COOTBETCTBUH C Tpa)IKOM U HOPMAaTUBHBIMU JIoKyMeHTaMu PocobpHanzopa (PenepanbHoi
CITy>KOBI 110 Haa30py B chepe 00pa3oBaHUs U HAYKH).

OdunmanpHbIe IEMOHCTPAIIMOHHBIE BapuaHThI (H1emoBepcun) BIIP, oTpaxatommue cTpykTypy,
coJiepKaHue, YpOBEHb CII0KHOCTH U KPUTEPUHU OLIEHUBAHUS PEaIbHBIX PadOT, pa3MeIaloTcs Ha
ounmansHoM caiite oneparopa BIIP - DMTOKO (denepaiibHOro HHCTUTYTA OLIEHKU KayecTBa
o0pa3oBaHUs).

[IIxosa He mpenocTasiAeT Konuu aeMosepcuid BIIP, Tak kak OHM SBISAIOTCS TOKYMEHTaMHU
¢benepanbHOro ypoBHs. O3HaAKOMJICHHE C aKTyaJbHBIMHU JIEMOBEPCHSMHU U MX HCIIOJIb30BAHHE IS
MOJITOTOBKH OCYILECTBIISIETCS MOcie 0(pUIHaIbHOro onyonrkoBanus Ha caiite ®MTOKO

Konrponbnas padora Ne 3

BHCKTpI/I‘ICCKHe U MarouTHBIC ABJICHUA
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1.

BAPHAHT Ne 4

YpoBens A

K maruuTHO# cTpeisike (CeBepHEBII MOJIOC 3aTEeMHEH, CM. DH-

CYHOK), KOTOpasi MOKeT IIOBOPAQYMBATHCA BOKDYr BepPTH-

KaJIbHOM OCH, NEepPHNeHAUKYJSAPHON IIJIOCKOCTH dYepTexka,

IMOOHECJM MOCTOAHHBIM maruurt. IIpu aTOoM cTpeska

1)
2)

3)
4)

noBepHercsa Ha 180°
o <

nmoBepHeTcA Ha 90

II0 YaCOBOM CTpeJIKe

noBepHeTcs Ha 90° IpPOTUB YaCOBOI CTPEJIKU

OCTaHeTCsA B IIPE¥HEM IMOJIOXEeHHHU

Kakoe yTBep:xaeHue BepHO?

A.

B.

1)
2)
3)
4)

BOKpYyr ABM)KYHIMXCA 3apsafOB CYIIECTBYyeT MarHUTHOE
moJie

Boxpyr HENOABUKHBLIX 3apANOB CYILECTByeT 3JIeKTPH-
yecKoe mnojie

A

B

Aub

Hu A, sau B

Yro mpousoigeT ¢ HanpaBJeHHMeM MAarHUTHBIX JIMHUA Mar-

HHUTHOTO IIOJA HpﬂMOJIHHeﬁHOI‘O TOKa IIPpU M3MEHEHHH HAa-

IpaBJeHUusI ToKa?
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IIpu ynajsieHUM >KeJIe3HOTO cepAedYHHKa M3 KAaTYIIKH C TO-

KOM MAaArb"dMTHOE€ IIoJie

1)
2)
3)
4)

HEe U3MEHSEeTCH
ocsiabeBaeT
ucuesaeT
yCHUJIBaAETCSH

Kakoe yTBepskaeHune BepHO?

A.

B.

1)
2)
3)
4)

CeBepHBII KOHEIL, MarHMUTHOH CTPEJIKU KoMmIlaca IIOKa-

3bpIBaeT Ha reorpaduueckuii FO>KHBIH 1TOJIIOC

Bo6sausu reorpadmnyeckoro CeBepHOro IIOJIIOCA pacmoJia-
raercsa IOYKHBIHI MArHUTHBIN IOJIOC 3eMJIu

A

B

A ub

Hu A, Hau B

B OogHOPOOZHOM MATrHHTHOM IIOJI€ HAXOAHUTCH PaMKa, IO KO-

TOpPOM HauYMHaeT Tedb TOK (cM. pucyHok). Cuia, peicrt-

BYHOIIIad Ha BEPXHIOIO CTOPOHY PaMKH, HallpaBJIEeHa

1)
2)
3)
4)

BHHU3 |

BBepx T

M3 IJIOCKOCTH JUCTa Ha Hac (O
B IIJIOCKOCTb JucTa oT Hac &

-
<
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7.

VYcTaHOBUTE COOTBETCTBHE MEXAY (GDUBNYECKMMH SABICHUA-
MH ¥ TEeXHHUYECKHMH YCTPOMCTBAMH, B KOTOPbIX 3TH SBJE-
HHUS HUCIIOJIB3YIOTCH.

K KaXZ0oll MmOSHMIIMU IIEpPBOro CToJbla moabGepuTe COOTBET-
CTBYIOIYIO MO3UIIMIO BTOPOI'O M 3aNUIINTe B_TabOJHILy BHI-

Opanuble HUGPEHI IIOA COOTBETCTBYIOIMMI OYKBAMH.

DOUSNYECKOE TEXHUYECKOE
SIBJIEHUE YCTPOMCTBO
A) BsaumogeiicTBue 1) PagunonipueMHUK
MATrHHUTHOM CTPEeJIKH 2) 3BOHOK
¥ NOCTOSIHHBIX Mar- 3) DyleKTpOoABUraTEb
HUTOB 4) MarauTHblii cenapaTop
B) [HeiicTBue Mar=Hur- 5) Komnac

HOro IOJIA Ha Ipo-
BOAHUK C TOKOM

B) BazaumogeiicTBue
3JIGKTPOMATHHTA C
JKeJe3HbIMM  OIHJI-

KaMpu

A B B

MarauTHaa cuja, AeHCTBYIOINIAsA Ha IOPHU30HTAJBHO PacCIO-
JIOKEHHBIM NPOBOAHUK, YDaBHOBEIIHBAET CHJIy THMECTH.
Omnpenennre IJIOTHOCTH MaTepHajia IPOBOOHUKA, €CJAH €ro
o6weMm 0,2 cm®, a maruuTHas cuaa pasaa 0,021 H.
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