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PaGouast mporpamma 1o (Gpu3MKe Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus COCTABICHA HA OCHOBE TTOJIOKEHHUIT 1 TPeOOBaHMI K pe3yIbTaTaM OCBOCHHS Ha
0a3oBOM YPOBHE @eﬂepanbﬂor 0 IrOCyAapCTBCHHOI'O O6paSOBaTCJ'H:HOFO CTaHAapTa OCHOBHOT'O 06]1.[61" (6] 06pa3OBaHI/I$I, YTBCPKACHHOT'O IPHUKA30M MI/IHI/ICTepCTBa
obpazoBanusa u Hayku P® ot 31.05.2021 Ne 287 (manee —PI'OC ocHoBHOTO 0611eT0 06pazoBanus) Ne 568 ot 18.07.2022 «O Brecennn u3meHeHuit B @I'OC OO0y

denepanbHON OCHOBHOW 00111€00pa30BaTEIbHOM MpOTrpaMMbl OCHOBHOTO 00111ero oopazoBanus (POIT OOO) npukaz Ne 370 ot 18.05.2023
®denepanbHOTO TIEPEUHS YYEOHMKOB, PEKOMEHJOBAHHBIX (IOMYIIEHHBIX) K HCIOIB30BAaHUIO B 00pa3oBaTeIBLHOM MpoOIlecce B 00pa3oBaTeIbHBIX
YUPEXKJICHUAX, PEATU3YIOMIMX MporpaMMbl o01ero odpazoBanus, a Takxke ¢ yuérom DenepaibHoi paboueil nmporpammbsl BocnuTanus u KoHuenuuu
npenojaBaHus ydyeOHoro mnpeaMera «@Puszmka» B 00pa3oBaTeNbHBIX OpraHm3ainusx Poccuiickoit ®Denepanuu, peaTu3yrONIMX OCHOBHBIC
o0mieoOpa3oBareibHble MPOTpamMMbl, a Takke ¢ yuérom DenepanbHON pabodeil mporpammbl BocnuTanus M KoHuenuuu npenojaBaHusi y4eOHOTO
npeameta «Pusuka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoin denepanuu, peaaTu3yonux OCHOBHBIE 00111e00pa30BaTeIbHBIC TPOTPaAMMBI.

MNOACHUTEJBbHAS 3AIINCKA

Coneprxanue [Iporpammsl HaripaBiieHO Ha (POPMUPOBAaHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH YUYAIIIMXCS U OPTaHU3AUI0 U3yUeHUs (PU3UKU Ha
NeSITeTLHOCTHOM OCHOBE. B HEll yUnTHIBAIOTCS BO3MOXHOCTH mpeaMeTa B peanmm3anuu TpedoBanuit ®I'OC OO0 k mmaHuPyEeMbIM JTUYHOCTHBIM U
METaInpeIMETHBIM pe3yabTaTaM O0yUYeHHUs, a TAKKE MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus. B mporpamme onpenensioTcsi OCHOBHbBIE II€JIM N3y4eHUs (PU3MKK Ha YPOBHE OCHOBHOTO 00I11eT0 00pa3oBaHus, INIAHUPYEMBIE PE3YIbTaThl
OCBOCHHUSA Kypca (PU3UKHU: INYHOCTHBIE, METallpeIMETHbIE, IpeAMETHBIE (Ha 6a30BoM ypoBHe). [Iporpamma ycTaHaBiIMBaeT pacupeeseHue yueOHoro
MaTepua’a 1o rojgam ooydeHnus (o kiaccam), mpeajgaraetT IpuMepHYIO MOCIeI0BaTeIbHOCTh U3yYEHHs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH yJaluxcsl, a TAaKXkKe MPUMEPHOE TEMAaTUIECKOE TUIAHUPOBAHHUE C YKa3aHUEM KOJIMYECTBA
YacoOB HAa M3YYCHHE KaXJIOW TEMBI M IPUMEPHON XapaKTePUCTUKON YICOHOU MEATETbHOCTH YUYAIIUXCS, PEATH3YEMOU MPU N3YUECHUU ITUX TEM.

[Tporpamma MoskeT OBITh UCTIOIB30BAHA YUUTEISIMU KaK OCHOBA ISl COCTABJICHUS CBOMX pabounx mporpamm. [Ipu paspaboTrke pabodeii mporpaMMbl
B TEMaTHYECKOM IUIAaHUPOBAHUU JTOJIKHBI OBITh YUTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB,
SABIISIOIIMXCS YI€OHO-METOIMYECKUMHU MaTeprajaMy (MyJIbTUMEIUHHBIE IPOTPAMMBI, 3JICKTPOHHBIC YUSOHUKH U 33aYHUKH, SJIEKTPOHHBIE ONOINOTEKH,
BUPTYyaJbHbIE JJA0OPATOPUH, UTPOBBIE MPOTPAMMBbI, KOJIEKIUHU IIU(PPOBBIX 00pa30BaTEebHBIX PECYPCOB), PEATU3YIOIIUX TUJAKTHIECKHE BO3MOXKHOCTH
UKT, conepkanue KOTOPBHIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00Opa30BaHUH.

Pabouas mporpamma He CKOBBIBA€T TBOPUECKYIO HHULIMATUBY YUHUTEJCH U MPEIOCTABISIET BOZMOKHOCTH JIJISl pealn3aluy pa3TuYHbIX METOIUYECKUX
MOJIX0/I0B K MPENoJaBaHuI0 (PU3UKU MIPU YCIOBUHU COXPAHEHUS 005S3aTeIbHON YaCTH COEpKaHUs Kypca.

PUBUKA. 7—9 kiaacchl
OBIIAS XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»

Kypc ¢pusnkn — cucteMoo0pa3yromuii 115 €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB, IOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIekKaT B OCHOBE
MIPOIIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHUEH, OMonorueii, acTpoHoMuel U Gpusndeckoi reorpadueit. dusznka — 3T0 npeaAMeT, KOTOPHIH HE TOJIBKO BHOCUT
OCHOBHOMH BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MPEIOCTaBIseT Hauboiee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO METO/A TO3HAHHUS, T. €.
crioco0a MmoJIyuyeHus! JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, pu3nka — 3TO IpeaAMET, KOTOPBIA HapsAy C JPYTUMH €CTECTBEHHOHAYUYHBIMU IPEAMETaMH
JIOJKEH J1aTh LIKOJbHUKAM IIPeJICTaBlIeHHE 00 yBIEKATEIbHOCTH HAYYHOI'O UCCIIEA0BaHMS U PAJJOCTH CAMOCTOATEIBHOIO OTKPHITHS HOBOT'O 3HAHMUS.

OpnHa U3 TIaBHBIX 337ja4 (PU3NIECKOT0 00pa30BaHus B CTPYKTYpE 00IIero oopa3oBaHust COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYUHOU
IpPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM MacChl 00y4aroIMXcsi, KOTOpbIE B JajlbHEHIeM OyIyT 3aHATHl B CAMBIX Pa3HOOOpa3HBIX cepax



nesitenbHOCTH. HO He MeHee Ba)KHOH 3a/1a4eil SIBISETCS BBISBICHHE U MIOATOTOBKA TAJAHTIMBBIX MOJIOJIBIX JIFOICH TSI IPOIOJKCHUST 00pa30BaHUs U
JanpHeHei npopeccuoHaTbHON AEATENIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCIICAOBAHUM U CO3JaHUH HOBBIX TeXHOJOTHA. COriIacHO MPUHATOMY B
MEXIyHAPOIHOM COOOIIECTBE OnpeecHnI0, «EcTecTBeHHOHAYYHAs TPaMOTHOCTB — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMAaTh AKTUBHYIO TPaXKIaHCKYIO
IIO3HUIIUIO 110 O6IJ.I€CTBCHHO 3HaAYMMBIM BOIIPOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKaMH, U €TI0 TOTOBHOCTb HHTCPECOBATHCA €CCTCCTBCHHOHAYUYHBIMU
uaesMu. HaydHo rpaMOTHBIN YeJI0BEK CTPEMHUTCS y4aCTBOBATh B apT'YMEHTHPOBAHHOM OOCYKJICHUH NPOOIIEM, OTHOCSIIMXCS K €CTECTBCHHBIM HAyKaM U
TEXHOJIOTHUAM, YTO Tp€6yeT OT HCT'O CJICAYIOIINX KOMIIETEHTHOCTCH:

—Hay4YHO OOBSICHATH SIBJICHUS,

—OILICHUBAaTh U ITIOHUMAThH OCO6CHHOCTI/I HAaYy4YHOTI'O UCCJICIOBAHUA,

—HWHTEPIPETUPOBATH JJAHHBIC U MCIIOJIb30BaTh HAYYHBIE TOKA3aTEIbCTBA JJIsl TIOJTYYCHHUS BBIBOIOB.»

N3yuenue pu3mku cmocoOHO BHECTH pEHIAIONINN BKIa B OpMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH 00YyJarOIIrXCsl.

HEJHN N3YYEHUA YYEBHOI'O IIPEIMETA «®U3UKA»

[lenu u3ydyenus (pU3MKKU HA ypOBHE OCHOBHOI'O 00111ero o0pa3oBaHus onpezaenaeHsl B Konnenuuu npenogasanus yueOHoro npeamera «Pu3uka» B
oOpasoBaTenbHbIX oprannzanusax Poccuiickoit denepannu, peanu3yomux OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI, YTBEPKAEHHOM pellieHHEeM
Konnernn Munnctepcrsa npocsenieHus: Poccutickoit ®deneparuu, mpotokost oT 3 aexadps 2019 r. Ne [TK-4BH.

Hesan uzyyennsi Gu3nKu:
—IIpHOOpETeHNE HHTEpEca U CTPEMIICHUS 00YJaIOIUXCsl K HAYYHOMY M3yYSHHIO MIPUPOJIbI, PA3BUTHE X MHTEIJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
—pa3BUTHE IPEICTABICHUNA O HAYYHOM METO/]I€ MO3HaHUs U (POPMHUPOBAHUE HCCIIEI0BATEIBCKOIO OTHOIIECHHS K OKPY/KAIOIIUM SIBJICHUSAM;
—opMupoBaHre HaAyYHOrO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4yeHHsI OCHOB CTPOCHUS MaTepUu U (pyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;
—opmMupoBaHue MpeaCTaBICHUNA O PO (PU3KUKM I Pa3BUTUS APYIHX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;
—pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oynymieil mpodeccuoHambHON EATETbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOJArOTOBKA K JalbHEHIIEMY
00y4YEHHIO B ’TOM HAIPaBICHUH.

JlocTrkeHue THX IeJiei Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHHs 00eCIIeUnBACTCS PEIICHNEM CIIEAYIOMNX 3a1ad:

—TIIpHOOpeTeHNe 3HaHUH O JUCKPETHOM CTPOSHUH BEUIECTBA, 0 MEXaHUYECKHUX, TETJIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
—IpruoOpeTeHne YMEHUH ONMCHIBATh U OOBSICHATH (PU3NYECKUe SIBICHUS C MCIIOIb30BAHIEM ITOJTyYCHHBIX 3HAHUIA;

—OCBOEHHE METOJOB PEIICHHs MPOCTEHIINX PAacYETHBIX 3373y C MCIOJIb30BAHUEM (PU3MUECKUX MOJENEH, TBOPYECKHX U NMPaKTHKO-OPUEHTUPOBAHHBIX
3ajay;
—pa3BuUTHE YMEHMH HaOMIOAaTh TNPHUPOJAHBIC SIBJICHUS W BBINOJHATH OINBITHI, JIAOOpPATOpHBIE pPAOOTBI M OSKCIEPUMEHTAJIbHBIC HCCIEIOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPHUTEIIBHBIX TPUOOPOB;
—OocCBoeHHE NMPUEMOB paboThl ¢ MH(pOpMaIHel (HU3MUECKOTO COJEpXKaHMs, BKIOYas MH()OPMAIMIO O COBPEMEHHBIX JIOCTH)KEHUSX (PU3MKH; aHAIU3 U
KPUTHUYECKOE OI[eHNBaHNE HH(opmanuy;
—3HaKOMCTBO €O c(hepaMu IpodhecCHOHATBLHOM e TeIbHOCTH, CBI3aHHBIMU ¢ (PU3UKOM, U COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTH)KEHUSX
(bU3UYECKOI HAyKH.



MECTO YYEBHOTI'O IIPE/IMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBHE ¢ ®I'OC OO0 ¢usuka siBiuseTcs 00sA3aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 0O0Iero oopasoBanus. [lanHas mporpamMma
npeaycMaTpUBaeT n3ydyeHue GU3MKU Ha 6a30BOM ypoBHE B 00b&Me 238 4 3a Tpu rojaa oOydeHus 1o 2 4 B HEJeN0 B 7 U 8 Kiaccax M IO 3 4 B HEJEIIO B
9 knacce. B TeMarnueckoM IUIAHUPOBAHUU IJi1 7 U 8 KIACCOB MPEANOJIAraeTcsi pe3epB BPEMEHH, KOTOPBIA YUUTEIb MOXET HCMHOJIb30BAaTh MO CBOEMY
YCMOTpEHHIO, a B 9 Kj1acce — MOBTOPUTEIBHO-00001IAt0IUI MOIYIb.

COJEPKAHUE YYEBHOTI'O IPEJIMETA «®U3UKA» 8 knace

Pa3nes 1. TensioBble siBJIeHUs!

OCHOBHBIE TIOJNIOKCHHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUH CTpPOEHHUs BemecrBa. Macca W pa3Mepbl aTOMOB M MOJIEKYN. OIBITHL,
MIOATBEP K IAIOLIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEOPHUH.

Mopenu TBEPAOTO, KUIAKOTO W Ta3000pa3HOrO COCTOSHHWM BemectBa. Kpucrtammmueckne u amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B,
KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KUHETHYEeCKOW Teopun. CMauMBaHKUE U KallWJUIAPHBIE SIBJICHUA. TEIIOBOE paclIupeHNue U
cxarue. Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTBIO TEIUIOBOT'O IBHKEHHS YaCTHLL.

Buytpennsst snHeprus. CrnocoObl HM3MEHEHHS BHYTpPEHHEH OSHEpruM: TeIJlonepesadya W coBeplieHne paboTel. Buapl Termonepenauu:
TEIUIONPOBOJHOCTh, KOHBEKIMS, U3i1yueHne. KonndecTBo TenaoTel. Y ienabHas TeIIOEMKOCTh BEIIECTBA. TemI000MeH U TEIIIOBOE PaBHOBECHE. Y paBHEHHE
TeroBoro Oananca. [lnaBieHue W OTBepAeBaHHE KPHUCTAIMYECKUX BEIIECTB. YJelbHas TeIuloTa IuiaBieHus. llapooOpa3oBaHune M KOHJEHCAIMS.
Ucnapenne (MC). Kumnenne. YaenbHas Teruiora mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHHUS OT aTMOC(EepHOro aaBiieHHs. BiaXHOCTH
BO3yXa. DHEPrusl TOIUIMBA. Y enbHas TersioTta cropanus. [Ipunnuns! padoTel TeruoBsix apurareneid. KIT/[ teruioBoro neuratens. TerioBble JBUraTeNy U

3alUTa  OKPYXKAWIIEH  cpeapbl (MCO). 3aK0OH  COXpaHEHHs W  TpeBpalieHuss  J3Heprud B TemwioBbiXx  mporeccax  (MCO).
JdemMoHcTpanuu

1. HaGnronenne 6poyHOBCKOTO JIBUKEHUS.

2. Ha6monenue nuddys3un.

3. OMBITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

4. OnBITH MO HAOIIOEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEIN.

5. HaGnronenue siBeHni cMauyruBaHUs U KalTWJUTSIPHBIX SIBJICHUH.

6. N3menenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAaTPEBAaHUU WIIH OXJIKICHUH.

7. Buasl Terionepenayun.

8. OxJnaxieHrne Ipu COBEPLICHUN PaOOTHI.

0. HarpeBanue nipu coBepiiieHuH paboThl BHEITHUMU CHIIAMH.

10.  CpaBHeHME TEIIOEMKOCTEN pPa3IMYHbBIX BELLIECTB.

11. HaOironenne kumeuns.

12.  HaGntogeHue MOCTOSHCTBA TEMIIEPATYPhI IIPH TUIABICHHH.

13. Mopenu TeImIOBLIX ABUTaTeICH.



JladopaTopHbIe PA00THI H ONBLITHI

OneIThI IO BBIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

HccnenoBanue sSBJIEHUS TEIJI000MEHA ITPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

Onpez[eHeHI/Ie KOJINYCCTBA TCILJIIOTHI, HOquCHHOFO BOIIOfI HpI/I TGHHOO6MCHC C HarpeTLIM MECTAJNINYCCKUM I_[I/IJII/IHI[pOM.
Onpenenenne yaeabHOW TEIIOEMKOCTHA TBEPAOTO Tea.

Onpez[eHeHI/Ie OTHOCI/ITCJII:HOI\/JI BIIQKHOCTHU Bo31[yxa.

MRS

Pa3nes 2. DiiekTpuyeckne M MATHUTHbBIE SIBJICHUSA

DnekTpusanus Ten. [IBa pona sanexkTpudeckux 3apsaoB. Bzanmoelictere 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTB CHITbI B3aUMOACHCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3aPSAI0B U PACCTOSTHUS MEKY TEIaMH).

Onexrpuueckoe nojue. Hanmpspk€HHOCTD 37€KTpUUecKoro nois. [IpuHIun cynepno3uiun 3IeKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn 3meKTpudyecKkux 3apsaa0B. DIeMEHTapHbIN AeKkTpuueckuid 3apsa. Ctpoenue atoma. [IpoBOIHUKH M AUAIIEKTPUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

DIIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPUUECKOTO TOKA. MICTOUHHUKHM MOCTOSSHHOTO TOKA. JISHCTBUS AIEKTPUIECKOTO TOKA (TETUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B KUJIKOCTAX U Ta3ax.

OnekTpuyeckas 1enb. Cuiia Toka. DIeKTprudeckoe HanpsskeHue. ConpoTrUBICHUE TPOBOAHUKA. Y ACIbHOE COMPOTUBIIEHUE BelecTBa. 3akoH Oma
Uit yyactka uenu. [locinenoBarenbHoe U napajjieibHOE COEMHEHUE TPOBOHUKOB.

PaboTa 1 MOIITHOCTH JIeKTpHUECKOro Toka. 3akoH Jkoyns—IIeHna. DneKkTpudeckre nenu U MoTPpeOruTe N JICKTPUIECKOW SHEPTHH B OBITY.
KopoTtkoe 3aMbikanue.

[TocTosiHHBIE MarHUTHL. B3anMopaelicTBHE OCTOSHHBIX MarHUTOB. MarHuTHOE noJje. MarHuTHoOE 1nose 3eMII U €r0 3Ha4€HUE I KU3HU Ha 3eMIle.
OnbIT Opctena. MarHuTHOE TOJIE€ AIIEKTPUUECKOTO

ToKa. [[puMeHeHune 31eKTpOMarHuToB B TEXHUKE. JleficTBHE MarHUTHOTO NOJISl HA POBOJHUK C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoABUTaTENCH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OmnbiTel @apanes. SBnenue snekTpoMarauTHOM UHYKIHU. [IpaBuno Jlenma. Dnexkrporeneparop. CriocoObl MOMTy4eHHS HIEKTPHUECKON SHEPTUH.
DNEeKTPOCTaHIIMKM Ha BO3OOHOBIISIEMBIX HICTOYHUKAX SHEPTUH.

JleMOHCTPAIINH

Onextpu3zanus Tei1. OnbITH 0 HAOIIOASHUIO SJICKTPU3AUH TEJI HHAYKIIUEH U TP CONPUKOCHOBEHHH.
JIBa pojia 3EKTPHUECKUX 3apsAA0B U B3aUMOIECHCTBHE 3apsHKEHHBIX TEIL.

YCTpOUCTBO U JEHUCTBHE IJIEKTPOCKOIIA.

OnexkTpocTaTHYecKasi HHIYKLHUS.

P



5. 3aKOH COXpaHEHHMS JIEKTPUUECKUX 3aPSIOB.
6. [IpoBOIHMKY M TUIIEKTPUKH.
7. MopaenupoBaHHU€ CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO TOJISL.
8. HcTouHrkH NOCTOSIHHOTO TOKA.
0. JleicTBUA 3JIEKTPUYECKOTO TOKA.
10. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
1. I"a30BbIit pazps.
12.  H3mepeHue cuiibl TOKa aMIIEPMETPOM.
13. N3MepeHne 371eKTpUYecKOro HarpsKeHUsT BOJTbTMETPOM.
14. Peoctat 1 marasuH CONpOTHBIICHUMN.
15. B3aumopeicTBuE NOCTOSSHHBIX MarHUTOB.
16. MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUSI TTOJIFOCOB MarHUTA.
17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHuToB. McciaenoBane MarHuTHOTO B3aUMOJIEHCTBUS OCTOSTHHBIX MarHUTOB.
18. OnbIT OpcTena.
19.  MarnuTHOe nosie Toka. DJIEKTPOMAarHuT.
20. JlelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.
21.  DnexTpoaBUrareab NOCTOSIHHOI'O TOKA.
22.  OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIbI B3aUMOJECHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPABIICHUs TOKA B KaTYIIIKE.
23.  HccnenoBaHue SBJICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
24. OnbiTel Dapajes.
25.  3aBHCHMOCTb HAMPABJICHUS] HHAYKIIMIOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHHUS.
26. DJIEKTPOTreHePaTOp MOCTOSHHOTO TOKA.
JlabopaTopHbie pa00Thl U ONBITHI
I. COopka u mpoBepKa pabOoThI NMEKTPUIECKOM e MOCTOSHHOTO TOKa. Mi3MepeHue u peryInpoBaHue CHIIBl TOKA MPHU IIOMOIIN PEOCTaTa.
2. N3MepeHne u peryinmpoBaHrue HAPSAKEHUS.
3. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT HAMPSKEHUS Ha PE3UCTOPE.
4. Omnpenenenue pabOTHl 1 MOUTHOCTH 3JIEKTPUUECKOTO TOKA, UITYILEr0 Yepe3 Pe3UCTOp.
5. COopka 2JIeKTpOMarHuTa u mpoBepKa ero JeHCTBUS
6. OMBITHI 110 UCCIEIOBAHUIO ABJICHUS 3JIEKTPOMArHUTHON MHAYKIUU: UCCIEOBAaHUE U3MEHEHUI 3HAaYEHUS U HAIIPaBJICHUS MHAYKIIMOHHOTO TOKa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

N3yuenue yueGHOTro npeamera «Pu3nka» Ha ypoBHE OCHOBHOIO 00IIEro 00pa30BaHus JOKHO 00ecneunBaTh JOCTUKEHUE CISAYIOUINX JTUYHOCTHBIX,



MeTanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe 6ocnumanue:
—TIPOsIBJICHUE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nyeckoit HayKu;
—IIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHUCKHUX YUEHBIX-(PH3UKOB.

I'pasicoanckoe u yxo6Ho-npaecmeennoe 60cnumanue:

—TOTOBHOCTh K aKTI/IBHOMy yLIaCTI/IIO B 06CY)K,Z[€HI/II/I O6H.I€CTB€HH3H3.‘II/IMBIX U OTHUYCCKUX HpOGHGM, CBsA3AHHBIX C HpaKTI/I‘IGCKI/IM HpI/IMeHeHI/ICM
JTOCTIKCHHUHN (PU3HUKH;

—O0CO3HAaHHE BaAX)KHOCTU MOPAJIbHO-3THUYCCKUX IMPUHIIUIIOB B ACATCIIbHOCTU y‘léHOFO.
Jcmemuueckoe socnumanue:

—BOCHPUATUC SCTCTUICCKUX KAUYCCTB (1)H31/I‘{CCKOI\/'I HAYKH: et TapMOHHUYHOTO IMOCTPOCHUA, CTPOr0OCTHU, TOYHOCTH, JIAKOHHUYIHOCTH.
l[elmocmu HAYYH020 NO3HAHUA.

—OCO3HaHUE IIEHHOCTH (PU3UYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHMUS MHUPA, OCHOBBI PAa3BUTHUSl TEXHOJOTHH, Ba)KHEHIIEH COCTaBIISIOLICH
KYJIbTYPBI;

—pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEPECa K HCCIIEIOBATEIBCKOMN IEATEIILHOCTH.
Dopmuposanue Kyapomypol 300p06bs U IMOUUOHATLHOZ0 OJIAZONOTIYUUA:

—OCO3HaHUE IEHHOCTH 0€30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH MpaBUl 0€30I1aCHOrO MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIoporax, C JIEKTPHUUECKUM U TETJIOBBIM 000PY/I0BaHUEM B IOMAIITHUX YCIOBUSX;

—c(OopMUPOBAHHOCTH HABBIKA pediekcun, TPU3HAHKE CBOETO MPaBa Ha OIIMOKY U TAKOTO K€ MpaBa y IPyroro 4yeaoBeKa.
Tpyoosoe eocnumanue:

—AaKTUBHOE y4YacCTHE B PELICHMM IPAKTUYECKUX 3aJad (B paMKax CEMbH, LIKOJIbI, TOpOAa, Kpas) TEXHOJIOIMUYECKON M COLMaJIbHOM HAIpaBJIEHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NUECKUX 3HAHHA,

—HHTEpeC K NPaKTUYECKOMY U3YUYEHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe eocnumanue:

—OpHEHTallUsd Ha NpUMEHEHUEe (PU3MUECKMX 3HAHMN NI pelleHHs 3ahad B O0JIAaCTH OKpY’Kalollel cpenbl, MNIAHUPOBAHUS IOCTYIKOB U OLEHKH HX
BO3MOJKHBIX ITIOCIIEACTBUM IS OKPYKAIOLIEH CPEIbI;

—O0CO3HAHUE TT00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTel X perieHus.
Aoanmauusa 00yuaruie2o0ca K U3MEHANUWUMCA YC08UAM COUUATLHOU U RPUPOOHOIL CPeobl:

—TIOTPEOHOCTH BO B3aMMOICHCTBHH ITPH BHIMIOJIHEHUH UCCIICAOBAHHUI U IPOEKTOB (PU3NUECKOI HANIPAaBICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUAM APYTHX;



—TIIOBBINICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO IESTEIbHOCTH;

—T0TpeOHOCTH B (JOPMUPOBAHNH HOBBIX 3HAHUH, B TOM Ynciie (popMyanpoBaTh WAEH, TOHATHS, TUIIOTE3BI O PU3NIECKUX 00BEKTaX U SABICHUSX;
—O0CO3HaHue 1e(UIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

—IUTaHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETCHNN HOBBIX (PM3MUCCKUX 3HAHUIA;

—CTpEeMJICHNE aHAIM3UPOBATH U BBIABISTH B3aNMOCBSI3H IPUPO/IBL, O0IIECTBA U 3KOHOMUKH, B TOM YHCIIE C UCTIOIB30BaHNEM (DH3UUECKIX 3HAHUM;

—OIICHKa CBOMX JICUCTBHUM ¢ y4ETOM BIUSHHS Ha OKPYXKAIOIIYIO CPETY, BOBMOXKHBIX II100aJIBHBIX MOCIEICTBHIMA.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

YHHuBepcaJbHbIe NO3HABATEJIbHbIE 1eHCTBUA

Bba3zoeuvie nocuueckue oeiicmeus:
—BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUI);
—yCTaHaBJII/IBaTB CyH_ICCTBeHHBIfI HpI/IBHaK KHaCCI/I(I)I/IKaL[I/II/I, OCHOBaHUA IJId 0606IJ_IGHI/I$I 148 CpaBHeHI/IH;
—BBbIABJIIATH BaKOHOMepHOCTI/I nu HpOTHBOpC‘IHH B paCCManI/IBaeMLIX (baKTaX, JAaHHBIX U H8.6.]HO,ZL€HI/ISIX, OTHOCIIINXCA K (pI/ISI/I‘-IGCKI/IM SABJICHUAM,

—BBIABJIATh IPUYIUHHO-CICACTBCHHBIC CBA3H IIPU HM3YUCHHUUN (bI/ISI/ILICCKI/IX SIBJICHUM H IMponeCcCoOB; A€IaTbh BBIBOJAbI C HCIIOJbB30BAHUEM ACAYKTHBHBIX U
HWHAYKTHUBHBIX YMO3aKJIIOq€HI/II>'I, BBIABHUI'aTb THUIIOTC3bI O B3AUMOCBA3AX (I)I/ISI/I‘-IGCKI/IX BCJIMYMH,

—CaMOCTOATENILHO BBIOMpAaTh CMOCO0 pemnieHus ydeOHOW (u3nyeckol 3amgaunm (CpaBHEHHME HECKOJIBKUX BapHAaHTOB pEIICHHsS, BBHIOOp HamOoiee
IIoAXOOAIIECTO C y‘-IéTOM CaMOCTOATECIIBHO BbIACJICHHBIX KpI/ITCpI/IeB).

ba3zoewie uccneoosamenvckue oeilicmeusn:
—HCIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUA HHCTPYMEHT ITO3HAHHS;
—TIPOBOJIUTH TI0 CAMOCTOSITENILHO COCTaBIICHHOMY TUIAHY OTIBIT, HECIIOKHBIN (PU3NYECKUI AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAaHUE (PU3UIECKOTO SIBICHUS;
—OIICHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTH HH(POPMALIUIO, TIOTYUYEHHYIO B XO/I€ UCCIIEIOBAHMS WM SKCIICPUMEHTA;
—CaMOCTOATENBHO (OPMYJINPOBATh 0OOOIIEHHS U BBIBOABI 110 pe3yJbTaTaM IMPOBEIEHHOIO HAOIIOIEHUS, OMIbITA, UCCIIEI0BaHMUS;

—IIPOrHO3UPOBATh BO3MOKHOE JabHElIIee pa3BUTHE (PU3NYECKHUX MPOIIECCOB, a TAKXKE BBIABUTaTh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX YCJIOBHUSX U
KOHTEKCTaX.

Paboma c ungpopmaueir:

—TIPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOoChl MPH IMOHUCKEe M O0TOOpe MH(OpMAIMM WM JAaHHBIX C YYETOM MPEUIOKEHHOW y4deOHOU
(bu3uIecKoi 3a1aum;

—aHaIU3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (HOPM MpEICTaBICHUS;



—CaMOCTOSITEIFHO BBIOMPATh ONTHMANbHYIO (HOpMY TpEACTaBICHUS WHPOPMAIMKM M HMUIIOCTPUPOBATH pElIaeMble 3aJadll HECIOXHBIMH CXEMaMH,
JararpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHAIIUSAMH.

YHupepcajidbHble KOMMYHUKATHBHBIE A€l CTBHS

Obwenue:

—B X0JIe 00CY)XJIeHHs yueOHOTO Marepuana, pe3yibTaToB JaOOpaTOPHBIX PadOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOl TeMbl U
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PELICHHE 3aa4H U MOep)KaHue 0JIaroXKenaTeIbHOCTH OOIIEHHS;

—COTIOCTABIISAITH CBOHU CY)KICHHS C CYKICHUSAMH JPYTUX YYACTHUKOB JAMAIOra, OOHAPYKHUBATH PA3IUUYHME U CXOJCTBO MO3UIIU;
—BBIPaXATh CBOIO TOUKY 3PCHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
—ITyOJIMYHO TPECTABIATh PE3YIbTAThI BBIMIOJIHEHHOTO (PU3NYECKOTO OMBITa (IKCIIEPUMEHTA, HCCIICIOBAHNUS, TIPOCKTA).
Coemecmnasn deamenvHocms (COMpPYyOHUUECMEO):
—TIOHMMATh ¥ UCIOI30BAThH IPEUMYIIIECTBA KOMAaHIHON U WHAWBUIYAIbHON pabOThI IPH pelIeHMH KOHKPETHON (PU3UUECKOi MPOOIIeMBbl;

—TPUHUMATH [EJM COBMECTHOH JISATCIIBHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€ TOCTHIKECHUIO: PACIIPEICIISITh POIH, OOCYXIaTh MPOIECCH U Pe3yIbTaThl
COBMECTHOH paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;

—BBINOJIHATH CBOIO YacTh PaOOTHI, JOCTUrasi KAaueCTBEHHOT'O pe3ysibTaTa Mo CBOEMY HANpaBICHUIO U KOOPAUHHUPYS CBOU JIEHCTBUS C APYTMMHU YWICHAMU
KOMAaH/Ibl;

—OIICHUBATh KA4EeCTBO CBOETO BKJIa/1a B OOIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATENIBHO C(HOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

YHusepcajibHbIe PeryJasTHBHbIC 1eHCTBUS

Camoopzanuzayus:
—BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIUX /Ui pelIeHus] GU3NUECKUX 3HAHUM;
—OPHUEHTHPOBATHCS B PA3TUYHBIX MTOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE PEIICHUs B TPYyIIe, MIPUHITHE PEIICHUI TPYIIOoi);

—CaMOCTOSATEIbHO COCTABIATH AJITOPUTM pPEUICHUS (U3MYECKOW 3a/Ja4 WM IUIaHA UCCIIEAOBAHMS C YYETOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MpeJlaracMble BAPUAHThI PEILICHUN;

—71enaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.
Camoxonmpons (pehrexcus):
—JlaBaTh aJICKBaTHYIO OLIEHKY CUTYAIMH U TpeyIaraTh IJIaH e€ H3MCHEHUS;
—OOBSACHATH MPUYUHBI TOCTHIKCHHUS (HEOCTIKEHUS ) PE3YIIbTATOB JCSITEILHOCTH, AaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY;

—BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3HMUECKOTO MCCIICTOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILUXCS CUTYallUii, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

—ONCHUBATb COOTBCTCTBUC PC3YyJIbTATa LCIIU U YCIIOBUSM.



Omouuonanvuslii unmeniekm:
—CTaBUTH ce0sl HA MECTO JPYTOro YelIOBeKa B XOJIe CIIopa MM TUCKYCCUHU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHHSI U JIOTUKY IPYTOTO.
Ilpunamue ceva u opyaux:

—TpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHud GU3NYECKUX 3a/1a4 WK B YTBEPHK/ICHUSAX HAa HayYyHbIE TEMbI U TaKOE K€ IPAaBO APYTOTO.

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPakaTh cHOPMUPOBAHHOCT y 00YHAIOIIUXCS YMEHUM:

—MUCIOJIb30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TEIJIOBOE JABMKEHHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U
amopHbIe Tea, HACHIIICHHBIM U HEHACHIIIEHHBIH Map, BIaXXHOCTh BO3yXa; TEMIIepaTypa, BHYTPEHHSS

SHEprusi, TEIUIOBOM IBUTATENb; SJEMEHTAPHBIA 2JIEKTPUUECKUM 3apsij, 3JIEKTPUUECKOe I0Je, MPOBOJHUKA U JUAIEKTPUKHU, MOCTOSHHBIN AJIEKTPUUYECKHMA
TOK, MArHUTHOE TI0JIE;

—pa3nu4ath SBJICHHUS (TEIJIOBOE pacCHIMpEHHE/CKaThe, TeIionepenadya, TEIJIOBOE pAaBHOBECHE, CMauyWBaHHWE, KAaNWUIAPHBIC SBJICHHS, HCIAapeHUe,
KOHJIEHCAalIUsl, TJIaBJIEHUEe, KpUCTAJIU3alus (OTBEpJEBaHUE), KUIIEHUE, TeIulonepeaaya (TemIonpoBOJHOCTh, KOHBEKIIUS, U3IIYYEHHUE); ICKTPU3aLUs Tell,
B3aUMOJICVCTBUE 3apsIIOB, AEHCTBUS AJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICMICTBHE MAarHUTOB, JICMCTBHE MArHUTHOTO TOJI HA TPOBOJAHUK
C TOKOM, 3JIEKTPOMAarHUTHASI MHYKIIHS ) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

—pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3MUECKUX SIBJICHUU B OKPY)KAIOIIEM MHUpPE, B TOM 4YHCie (GU3NYCCKHUE SBICHUS B MPHPOJIE: MOBEPXHOCTHOE
HATSHKCHHME M KalWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAJUIBI B pUpoje, uznydenune ColHIla, 3aMep3aHne BOJIOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera; JJIEKTPHUYECKUE SBICHHS B aTMOc(epe, dJICKTPUYECTBO KHUBBIX OPraHW3MOB; MAarHHUTHOE IOJie 3eMId, JApeid MoIocoB, poib
MAarHuTHOTI'O IIOJI1 OJId KU3HU Ha 3€MJIC, MMOJIIPHOC CHUAHHUC, TIPU 3TOM IMCPCBOAUTH IMPAKTHYCCKYIO 3aaa4y B y‘IC6HYIO, BBIACIIAATE CYHICCTBCHHBIC
CBOMCTBA/MpU3HAKH (PU3NYECKUX SBJICHU;

—OIMCHIBaTh M3y4EHHBIE CBOICTBA Tel U (U3MUYECKUE SBICHUS, HCIONb3Ys (U3NYECKUE BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSST YHEPrusi, KOJIUYECTBO
TEIUIOTHI, yIENbHAS TETUIOEMKOCTh BEIIECTBA, y/eIbHAs TEIUIOTA IJIABJICHUs, YAClIbHas TeIUIOTa TapooOpa3oBaHusl, yeIbHas TEIUIOTa CrOpaHUs TOTLINBA,
KOA((GULKMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENIbHAS BIAXXHOCTh BO3JyXa, JJIEKTPUUYECKUN 3apsll, CWJIa TOKa, JIJIEKTPUUYECKOE
HanpsHKEHUE, COMPOTUBIICHUE TIPOBOJIHUKA, YEIHHOE COMPOTUBICHHIE BEUIECTBA, pa00Ta U MOIIHOCTh JEKTPUUECKOTO TOKA); MPHU OMHCAHUH MPABHIBLHO
TPakToOBaTh (PU3NYECKUN CMBICT UCIOIb3YEMBIX BEJIMYMH, 0003HAYCHUS M €AMHULBI (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYJIIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMHU BEJIMYNHAMH, CTPOUTH IPa(UKN M3y4EeHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIIMYHUH;

—XapaKTepHu30BaTh CBOMCTBA Teld, (pU3NUYECKHe SBJICHHS U MPOLECCHI, UCIOb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYJISPHO-KHHETUYECKOW TEOpUU CTPOEHUS
BELIECTBA, IPUHLIUII CYNEPIIO3ULUY TT0JIeH (HAa KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Juisl yyacTKa Liemnu, 3akoH J[xoyns—Jlenna,
3aKOH COXPaHEHMsI SHEPTUU; IPU STOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHHUE;

—O0OBACHATh (U3NYECKUE IPOILECCHl M CBOMCTBA TEJN, B TOM 4YHCIE M B KOHTEKCTE CUTYallMil MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMHHO-CIICCTBEHHBIE CBS3HM, CTPOWTH OOBSCHEHHWE W3 1—2 JIOTMYECKUX IIaroB ¢ OMopod Ha 1—2 W3Y4YEHHBIX CBOWCTBA (DU3WYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;
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—peuiath pacu€THble 3alaydl B 2—3 NEWCTBHUSA, UCIOJIb3YS 3aKOHBI U (DOPMYIbI, CBSI3bIBAIONINE (PU3NYECKHE BEIIMYMHBI: HA OCHOBE aHAM3a YCIOBUS
3a/layyl 3alHChIBATh KPATKOE YCJOBHE, BBISBISITH HEJOCTATOK JAHHBIX JJISl PEIICHHs 3a/ayd, BHIOMpATh 3aKOHBI U (QOPMYJIBI, HEOOXOAMMBIC IJsi €€
pelIeHus, IPOBOAUTH PAcU€Thl U CPaBHUBATH MOJIyU€HHOE 3HaUeHUE (PU3HUECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

—pacno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MpU MOMOLIM (PU3UYECKHX METOJIOB; UCIOJb3YS OMKCAHUE UCCIIEOBAHUS, BBIICISATH IPOBEpsieMoe
MPEANOJI0KEHHE, OLIEHUBATh MPABUIIBHOCTD MOPSAKA TPOBEICHUS UCCIIEIOBAHNUS, IE1aTh BBIBOIbI;

—TPOBOJIUTH OMBITHI MO HAOIONEHUIO (PU3NUECKUX SBICHUM WIH (PU3NYECKUX CBOMCTB Tel (KamWUISPHBIE SIBJICHUSI, 3aBUCUMOCTh JaBJICHUS BO3AyXa OT
ero o0béMa, TeMIepaTyphl; CKOPOCTH IMPOIECCa OCTHIBAaHUS/HAIPEBAHMs MPU U3ITYYEHUH OT LBETa M3JIy4YalOIIeH/TOIIOMAoNIe MOBEPXHOCTH; CKOPOCTh
UCHApeHus BOJbI OT TEMIIepaTypbl >KUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH; OJJIEKTpU3alUg Tell U B3aUMOJEUCTBUE 3JIEKTPUUECKUX 3apsIOB;
B3aMMOJICHCTBUE MOCTOSHHBIX MarHWTOB, BU3yalH3allisi MATHUTHBIX MMOJIEH MOCTOSHHBIX MAarHUTOB; JCHCTBHS MarHUTHOTO TIOJISl HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArH1uTa, CBOMCTBA AJIEKTPOIBUraTelIs MOCTOSHHOTO TOKa): GOpMYyIUpOBAThH

IIpoBepsieMble MIPEINOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000PYI0BaHUS; OUCHIBATH X0/ OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

—BBITIOJIHATH MPSMBIC U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIBHON BIAKHOCTH BO3IyXa, CHIIBI TOKA, HANIPSDKEHUS C UCTIONB30BAHUEM aHAJIOTOBBIX IPUOOPOB
U JaTYUKOB (PM3NYECKUX BEJIMYMH; CPABHUBAThH PE3YIbTAThl U3MEPEHUH ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOrPEeNIHOCTH;

—TPOBOJIUTh HCCIICIOBAHUE 3aBHUCHUMOCTH OJHOH (U3WYECKOW BEIMYMHBI OT JPYrod C HCIOJB30BAHHEM TPSIMBIX H3MEPEHUH (3aBUCHMOCTH
CONPOTHUBJICHUS NMPOBOJHUKA OT €ro JUIMHBI, IJIOIMAIN MONEPEYHOTIO CEYEHUS U YIEIbHOTO COMPOTUBIIEHUS BEIIECTBA MPOBOJAHUKA; CUIIbI TOKA, UIYIIErO
yepe3 MPOBOJHUK, OT HAINpPSDKEHUS Ha MPOBOJIHUKE; HCCIENOBAHUE IMOCIENIOBATEILHOTO U MAapajyIeIbHOTO COEAMHEHUN MPOBOJHUKOB): IJIAHUPOBATH
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHHUs, CIeAys MPEeAJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU B
BUJIe TaONHI U TPpa(UKOB, AENIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHNUS,

—TPOBOJIUTh KOCBEHHBIC W3MEpEHUS (U3NUYECKUX BEIWYUH (yIelbHas TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBIICHHE IMPOBOAHHMKA, padOTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): MJIaHUPOBATh U3MEPEHUS], COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJIeys MPEVI0KEHHON HHCTPYKIUHU, U BBIYUCIIATH 3HAYCHHE
BEJIMYUHBI;

——co0mro1aTh NMpaBUiia TEXHUKHA O€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000pyA0BaHUEM;

—XapaKTepHU30BaTh NMPUHIUIBI IEHCTBUS U3yYCHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOI Ha UX ONMUCAHMS (B TOM YHUCIIE: CUCTEMa OTOIUICHHS
JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETp, BOJBTMETP, CUETUMK DICKTPUUECKON IHEPTUH, JICKTPOOCBETHTEIbHBIC MPUOOPHI, HarpeBaTelIbHBIC
ANEKTPONPUOOPHI (IPUMEPBI), SMEKTPUICCKHIE MPEAOXPAHUTENN; FIEKTPOMArHUT, SJEKTPOJBUTATENh TTOCTOSHHOTO TOKA), UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX
(UBUYECKUX SBICHUN U HEOOX0MMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpUTETbHBbIE MPUOOPHI MO CXEMaM W CXEMaTHYHBIM PUCYHKaM (KHUIKOCTHBIM TEepMOMETD,
TEPMOC, TICUXPOMETpP, TUIPOMETP, J[BHUraTellb BHYTPEHHETO CropaHMs, »3JEKTPOCKON, PEOCTAT); COCTaBIATh CXEMBbl DJJIEKTPUYECKHX Lened ¢
MOCJIEZI0BATEIBHBIM U MapaslieIbHbIM COETUHEHUEM 3JIEMEHTOB, pPa3jinyasi YCIOBHbIE 0003HAUEHUS DIIEMEHTOB JIEKTPUUECKUX IIeTIe;

—IIPUBOJUTH MPUMEPBI/HAXOAUTh WH(GOPMAIMIO O TMPHUMEpax MPAKTHYECKOTO HCIONb30BaHUA (U3MUECKUX 3HAHMNA B TOBCEAHEBHOM KM3HM JUIS
obecrieueHrs 6€30MaCHOCTH MPU OOpAIICHUH ¢ TPHUOOpPaAMU M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBBS M COOIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

—OCYIIECTBIATh MOUCK MH(pOpMaUK GU3NIECKOTO colepKaHusl B ceTu MIHTepHET, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS JTOMOJHUTEIbHBIX
MCTOYHUKOB BBIJICNISATH HH(OPMAINIO, KOTOpast ABISETCS MPOTHBOPEUYMBON HIIM MOXKET OBITh HEZOCTOBEPHOI;
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—MCIOJIb30BaTh MPHU BBHITOJIHEHUN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO JUTEPaTypy (pU3MUecKoro cojepskaHus, CIpPaBOYHbIE MaTepHAalbl, PECYPChI
cetu MlHTEpHET; BIageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOPMALIUK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

—Cco03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE I KPATKUE YCTHBIE COOOLIeHHs, 000011ast HH)OPMAIMIO U3 HECKOJIBKUX UCTOYHHKOB (PU3MUYECKOTO CONIEPIKAHHS, B
TOM 4HuCJIe MYyOJIMYHO NMPEACTAaBIATh PE3yJbTAThl IMPOEKTHON WINM HCCIENOBATENBbCKOM AEATENBHOCTH; MPH 3TOM TPAMOTHO HCIOJIb30BATh HM3Y4YEHHBIN
MOHATUIHBIN anmapat Kypca (PU3HMKH, COIPOBOXKIATH BBICTYIIJICHUE MPE3ECHTAINEH;

—TIpH BBINIOJTHEHUH Y4€OHBIX TPOEKTOB U UCCIIEIOBAHUM (PU3NUECKUX MPOLIECCOB PACIpPEesTh 00S3aHHOCTH B IPYIINE B COOTBETCTBUU C TIOCTAaBICHHBIMU
3a/ladyaMu, CIICAUTHh 33 BBHIMOJTHCHHEM IUIaHA JNEWCTBUUW M KOPPEKTUPOBATH €ro, aJeKBATHO OIICHUBATH COOCTBEHHBIM BKJIAA B JIEATEIHHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKaTUBHOE B3aMMOJEICTBIE, IPOSBIISS TOTOBHOCTh pa3petiaTb KOH(IUKTHI.

Cucmema ouenku

KouTposs npeanonaraeT BeIABIEHUE YPOBHS YCBOSHHs Y4eOHOTO MaTepualia Mpu U3y4eHHH, KaK OTAENIbHBIX Pa3/iesioB, TaK U BCEro Kypca (GU3UKHU B IEJIOM.
Texymmii KOHTPOJIb YCBOGHUS MaTepUaa OCyIECTBIISETCS MMyTeM YCTHOr0/ MUCbMEHHOTO omnpoca. [leproanyecku 3HaHUS M YMEHHUS IO PO ICHHBIM
TE€MaM MPOBEPSIOTCS MMCbMEHHBIMU KOHTPOJIBHBIMU WJIM TECTOBBIMU 33/IaHUSIMU.

OueHKa 0OTBETOB YYALMXCH

OneHka «5» CTaBUTHCS B TOM cllydae, €CIM y4allWiics IMMOKa3bIBaeT BEPHOE MOHMMAaHHE (PU3UYECKOW CYIIHOCTH pPAacCMATPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a TaK JK€ MPaBWIHLHOE OIpelesieHue (U3MYECKUX BEIWYHH, X CIUHHUIl M CIIOCOOOB HM3MEPEHHS: MPABUIBHO
BBITIONTHSIET YEPTEIKHU, CXEMBI U TpaUKH; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHYy,

COIIPOBOKIAET paccKka3 COOCTBEHHBIMH NMpPHMEPaMH, YMEET NMPUMEHSTh 3HAHWS B HOBOW CHUTYAIlMH NPH BBIMOJHEHHH MPAKTHUYECKUX 3aJaHHA; MOXKET
YCTaHOBUTH CBSI3b MEXIY M3YYaeMbIM U paHee M3yUYEHHBIM MATEPUAIOM IO Kypcy (U3HMKH, a TaKXKe C MaTepUaIOM, YCBOCHHBIM TPHU H3yYEHUH APYTUX
MPEIMETOB.

Onenka «4» CTaBUTHCS, €CIM OTBET YUYCHHKA yIOBJICTBOPSET OCHOBHBIM TPEOOBAHUSAM Ha OIEHKY 5, HO JaH 0e3 MCIOJIb30BaHUs COOCTBEHHOTO IJIaHa,
HOBBIX TIPUMEPOB, 0€3 MPUMEHEHHS 3HAHWI B HOBOW CHTYyalluH, 6€3 UCTIOIh30BAHUS CBS3EH C paHee M3yYCHHBIM MAaTEePHaIOM M MaTepPHajioM, YCBOCHHBIM
MIpU M3yYEHUU JAP. IPEIMETOB: €CIH y4Jalluics TOMYCTHII OJHY OIIMOKY WIIM He Oojiee NBYX HENOUYETOB M MOXET MX HCIPABUTH CAMOCTOATEIHHO WIIH C
HEOOJIBIIION TTOMOIIBIO YIHUTEIIS.

Onenka «3» CTaBUTHCS, €CIIM yUYAIIUKCS MPABIIIBHO TTOHUMAaET (PU3NYECKYIO CYIITHOCTh pacCMaTPHUBAEMBIX SBIICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/ICTbHBIC MPOOEITHI B YCBOCHUU BOTIPOCOB Kypca (GU3UKH, HE TPEISTCTBYIOIINE JaJbHEHIIIEMY YCBOSHHIO BOIIPOCOB MPOTPaMMHOT0 MaTepHaa:
yMeeT NMPUMEHSATH TOJY4YCHHbIC 3HAHHS TPHU PEHICHHH MPOCTHIX 3a]a4 C UCIOJIb30BAHUEM TOTOBBIX (DOPMYN, HO 3aTPyAHSIETCS NPU pPEIICHUH 3ajad,
TpeOyrommx Mnpeodpa3oBaHuss HEKOTOPHIX (GopMysi, AOMYCTHI He Ooyiee OaHOW rpy0oil OmMOKM U JBYX HEMOYETOB, HE OoJjiee OMHOW TpyOOW W OJHOU
HerpyOoi# ommoOku, He 6otee 2-3 HerpyObIX OIMOOK, OJHON HErpyOoil OIMOKHU U TPEX HEAOUYETOB; JOMYCTUI 4-5 HETOUYETOB.

OueHka «2» CTaBUTCS, €CIU y4YallUiicsi HE OBJaJie]l OCHOBHBIMHM 3HAHUSMU U YMEHHUSIMU B COOTBETCTBUHM C TPEOOBAHUSMHU MPOTPaMMbl U JOMYCTHUII
00JIbIIIe OMMOOK U HEJJOYETOB YeM HEOOXOAUMO JIJISl OLIEHKH «3).

OneHKa KOHTPOJILHLIX padoT
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Onenka «5» craBuTcs 3a padoTy, BBIOJHEHHYIO IOJHOCTBIO 0€3 OMMOOK U HEJOYETOB.

Ouenka «4» CTaBUTCS 3a pabOTy BBHIMOJIHEHHYIO MOJIHOCTHIO, HO NPU HAaJUYMU B Heil He Oosee ogHOW rpyOol M oAHON HerpyOoi OmMOKU U OAHOTO
HenouETa, He Oosiee TPEX HETOUETOB.

Ouenka «3» CTaBUTCS, €CIIM YYCHHMK MPABUJILHO BBINOJHUI HE MeHee 2/3 Bcel paboThl WM JOMYCTHN HE Oosee onHOM Trpy0Ooil ommuOKH H.IBYX
HeouéToB, He Oosnee OAHOM rpy0Ooil ommOKM W OAHON HerpyOoil ommOku, He Oojee Tpex HerpyObIX OmIMOOK, OJHOW HerpyOoil omuOku u Tpex
HEJIOYETOB, MpU Haauuuu 4 - 5 HEJOYETOB.

OmneHka «2» CTaBUTCSI, €CIIM YUCIIO OIIMOOK U HEJOUYETOB MPEBBICUIIO HOPMY JUIS OLIEHKH 3 WJIM MPAaBUIILHO BBIIIOJHEHO MeHee 2/3 Bceil paboThl.
OueHnka J1a00paTOPHBIX PadoT

OneHka «5» CTaBUTCS, €CIM YYalIUiCs BHITOTHSAET paboTy B TOJTHOM 00BEME C COOIOIEHUEM HEOOX0IMMOM TTOCIEA0BATEIHHOCTH MIPOBEICHUS ONBITOB
Y U3MEPCHHI; CAMOCTOSATEIBHO U PAIIMOHAIBHO MOHTHUPYET HEOOXOMMOE 000pYI0BaHUE; BCE OIBITHI TPOBOMT B YCIOBUAX M PEKUMAaX, 00CCIICUNBAFOIINX
MOJTyYeHHUE MPABWIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOMIOAaeT TpeOOBaHMUS MPaBmiI 0€30MaCHOCTH TPY/AA; B OTUETE MPABUIBLHO M aKKYPAaTHO BBIMIOTHSIET BCE
3aIHUCH, TAOJUIIBI, PUCYHKH, YePTEIKH, TPaQUKH, BEIYUCIICHHUS; TPABUIHHO BBIITOHICT aHAHM3 TIOTPENTHOCTEH.

OneHka «4» CTaBUTCS, €CIH BBIIIOJIHEHBI TPEOOBAHUS K OILEHKE «5» , HO OBLJIO JOMYIICHO JIBa - TPH HEI0UYeTa, HE OoJiee OHOM HEerpyOOoW OmHUOKH U
OJHOT'O HEeJ04ETA.

Onenka «3» craBuTCs, eciu paboTa BHINOJHEHA HE TOJTHOCTBIO, HO OOBEM BBIMOJHEHHON 4YacTH TaKOB, IO3BOJSET IMONYYUTh MPABHIbHBIC
pe3yJIbTaThl ¥ BBIBOBI: €CIIH B XOJI€ MPOBEACHUS OMBITA M H3MEPEHUI OBLTH JOMYIICHBI OIITHOKH.

Ounenka «2» CTaBUTCS, eciu paboTa BHINOJHEHA HE TMOJHOCTBIO M 00BEM BHITIOJTHEHHOW 4acTW paOOThI HE MO3BOJIAET CIENaTh MPABUIBHBIX
BBIBOJIOB: €CJIM OIBITBI, U3MEPCHHS, BBIYMCIICHUS, HAOTIOCHHSI POU3BOIMINCH HETPABUIIBHO.

Bo scex cnyuasx oyenka cnusicaemcs, eciu yueHux ne codnooanl mpebosanus npasuil 0e30nacHocmuy mpyoa.

Ilepeuensv omuook:
I'pyovie ouiuoku

1. Hesnanue ompeneneHnid OCHOBHBIX TOHSITHM, 3aKOHOB, MPAaBWI, MOJOXKEHUNW TEOpHH, (HOpPMYJ, OOMEMPUHATHIX CHMBOJIOB, 0003HAYCHUS
(bI/ISI/I‘-IeCKI/IX BCJIMYMH, CIUHUIY U3MCPCHUS.

2. HeyMmeHne BbIAEIATH B OTBETE TJIABHOE.

3. Heymenne npumeHSTh 3HaHMS JUISL PEUICHUs 3a1a4 U OOBACHEHMs (U3UUECKUX SIBJICHUI; HEMpPaBWIBHO CPOPMYIMPOBAHHBIE BOMPOCHI,

3aaaHus UKW HEBCPHBIC 00BsICHEHUS X04a uX pCIICHUS, HE3HAHUC MPHUEMOB PCUICHUA 3aaa4, aHAJIOTHYHBIX PAHEC PCHICHHBIX B KJIACCE] OI_HI/I6KI/I,
IMMOKAa3bIBAOIINEC HCIIPABUIIBHOC MOHUMAHUC YCIIOBHUA 3aJa4X UKW HCIIPABUIIBHOC UCTOJIKOBAHUC PCIICHUS.

4. Heymenue untate 1 cTpOUTH rpauKy U NPUHLIUIIHAIBHBIE CXEMBI
S. Heymenne noarotoButh K paboTe yCTAaHOBKY HJIU JIAOOpaTOpHOE 000pYIOBAHUE, IPOBECTH OMBIT, HEOOXOMMbIE pacyeThl I HCIIOJIb30BATh
IIOJIy4YEHHBIE JJaHHBIE JJIS1 BBIBOJIOB.

13



6. HeGpexxHoe oTHOIIEHHE K JTaO0OpaTOPHOMY 000PYI0BAHUIO U U3MEPHUTEIBHBIM ITPUOOPaM.

7. Heymenue onpenenuTs moka3aHusi HU3MEPUTEILHOTO TPUOOpa.
8. Hapymenne Tpe6oBanuii mpaBuil 6€30MaCHOTO TPyZa MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

Hezpyovie outuoku

1. Herounoctu ¢GopMynupoBOK, OIpeAcsIeHNid, 3aKOHOB, TEOPHid, BBI3BAHHBIX HETOJHOTOW OTBETa OCHOBHBIX IPHU3HAKOB OIPEILISIEMOTO
noHATus. OmKOKHY, BBI3BAHHBIE HECOOIIOCHUEM YCIOBUI IPOBECHUS OTIBITA WK U3MEPEHUI.
2. OmubKH B yCIOBHBIX 0003HAUEHMSIX HA MPUHIUIHAIBHBIX CXEMaX, HETOUHOCTH YepTexel, rpauKkoB, cxeMm.
3. [Tponyck miin HETOYHOE HAIIMCAHNE HAUMEHOBAHUM eMHULl (PU3NYECKUX BEJTMUUH.
4. HeparnmonanbHbIi BEIOOp X0/1a PELICHUS.
Heoouemui
1. HepanyonanbHble 3a11ucy IPY BBIYUCIIEHUAX, HEpAllMOHAJIbHBIE IIPUEMBI BBIYMCIICHUH, TPE0Opa30BaHU U peIIeHUs 3a/1a4.
2. Apudmerndeckre omMOKN B BEIYUCICHUAX, €CIIN 3T OLIHMOKK ITpy00 HE UCKAXKAIOT PEabHOCTh MOJyY€HHOTO Pe3yJIbTaTa.
3. OtnenbHble NOTPEUTHOCTH B (POPMYIMPOBKE BOIPOCA WIIK OTBETA.
4. HeOpesxHoe BBINOIIHEHHUE 3aMUCeil, YepTexkeil, cxeM, rpadukoB.
5. Opdorpaduueckrie v MyHKTYallMOHHBIE OITUOKH

IlIpu mecmuposanuu BCe BepHbIe 0TBeTHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTABIISICTCS] B COOTBETCTBUU C TAOIUIICH:

[TponieHT BBINOTHEHUS 3aJaHUs OtMmeTka

81% u Oonee OTIIUIHO

60-80% XOpOILIO

45-59% YAOBJIETBOPUTEIILHO
0-44% HEYJOBJIETBOPUTEIILHO

IIpu BBINOTHEHNH NPAKTHYECKO padoThl 1 KOHTPOJIBbHOI padoThI:

Conepxanre U 00beM MaTepualia, MoJjIeKallero NpoBepke B KOHTPOJIBHON paboTe, onpenensercs nmporpammoil. [Ipu mpoBepke ycBoeHus: Marepuania
BBISIBJIICTCSI [TOJIHOTA, IPOYHOCTh YCBOEHUS YYALIUMUCS TEOPUU M YMEHUE IIPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYallHsX.

OTMmeTKa 3aBUCUT TaKXKe OT HAJIMYMS U XapaKTepa IOIPEIIHOCTEH, JOMYIIEHHbBIX yUaIlllUMHCS.

-rpy0as ommOKa — MOJHOCTBIO MCKaKEHO CMBICIIOBOE 3HAUEHUE MTOHSATHUS, OIIPEIEIICHMS;

-TIOTPEITHOCTh OTPaXKaeT HETOUHbIE (POPMYITHPOBKH, CBUICTEIHCTBYIOIIME O HEUETKOM NPE/CTABICHUN PACCMATPHUBAEMOT0 0OBEKTa,;

-HEJI0YEeT — HENPABUIIBHOE MIPEJICTaBICHHE 00 00BEKTE, HE BIMSIOIIET0 KapMHAIBHO HAa 3HAHUS ONpEAEICHHbIE TPOrpaMMOoil 00ydeHus;

- MEJIKHE NIOTPEIIHOCTH - HETOYHOCTH B YCTHOW U IMCBbMEHHOM PEUM, HE NCKaXKAIOIINE CMbIC]Ia OTBETA WM PELICHHUS, CIIy4ailHbIE OIUCKHU U T.II.
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DTajloOHOM, OTHOCHUTEIIFHO KOTOpPOTO OIICHHBAIOTCS 3HAHMS Y4allUXCs, SIBISETCS O00S3aTelIbHBI MHUHHUMYM cojepxaHus ¢usuku. TpeboBarh OT
y4aImxcst OMpeIelIeH s, KOTOPbIE HE BXOJAT B MIKOJIBHBIA Kypc (PU3UKH — 3TO, 3HAUHT, HABIIEKAaTh Ha ce0sl POOJIEMbI CBSI3aHHBIE C HAPYIICHUEM IIPaB
yuamerocs (‘“3akon 00 oOpazoBanun’)/

Hcxons n3 HOpM, 3aJI05KEHHBIX BO BCEX MPEAMETHBIX 001aCTSIX, BBICTABISAETCS OTMETKA!

-“5” cTaBUTCS IPU BHITIOJTHEHUH BCEX 3aIaHUH MTOJTHOCTHIO WIIM NP HATUYHUH |-2 METKUX MOTPEIIHOCTEN;

-“4” craBUTCS IPU HAIMYUK 1-2HEA0YETOB WIIH OJHOW OIIUOKHY;

-“3” cTaBUTCS MPHU BBHITIOTHEHUH 2/3 OT 00beMa MPEII0KCHHBIX 3aJaHU;

-“2” CcTaBUTCS, €CIHM JOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, MOKA3aBINKE, YTO YYAIIUXCS HE BIAJCET OO0sM3aTeIbHBIMH YMEHUSMH IO JaHHOU TeMe B
TTOJTHOU Mepe (He3HaHME OCHOBHOTO MIPOTrPaMMHOTO MarepHuana): OTKa3 oT BBITIOJTHCHUS y4eOHBIX 00s13aHHOCTEH.

OneHKa yCTHBIX OTBETOB Y4YalIUXCH

Omeem oyenusaemcs ommemxou ‘5", eciu yyeHux:

-TIOJTHO PACKPBUI COMIEpKaHne MaTepuana B 00beMe, MpeyCMOTPEHHOM MPOTPaMMON;

-M3JI0KWJI MaTepuas TPaMOTHBIM SI3BIKOM B OTPEEICHHON JIOTHUYECKOW IMOCIEA0BATEIbHOCTH, TOYHO HCIOJIb3yS TEPMHUHOJOTHIO (U3MKU KaK y4eOHOM
JMCHMITIMHEL,

-TIPaBWJIHBHO BBITTOJTHHIII PUCYHKH, CXEMBI, COITYTCTBYIOIIIHUE OTBETY;

-1o0Ka3ajia yMeHUE WLTIOCTPUPOBATh TEOPETUUECKUE MOJ0KEHHUSI KOHKPETHBIMU MPUMEPAMU;

[IponemMoHCTpUpPOBANl YCBOCHHE paHEE U3YUCHHBIX COMYTCTBYIOIIMX BOMPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUHUBOCTH MUCIOJIb3YEMBIX MPH OTBETE YMECHUM U
HaBBIKOB;

-0TBEYaJl CAaMOCTOSATENILHO 0€3 HaBOISAIIUX BOMIPOCOB YUUTEJIS.

Bo3moxHBI 07iHAa-/IB€ HETOYHOCTU MPHU OCBEILEHUU BTOPOCTENEHHBIX BOMPOCOB MM B BBIKJIAJKAX, KOTOPHIE YUYEHUK JIETKO UCIpPaBWI MO 3aMEUAHUIO
YUUTES.

Omeem oyenusaemcss ommemkou 4", €cnmu OTBET YIOBJICTBOPSET B OCHOBHOM TpeOOBaHMSIM Ha OTMETKY 5”, HO MpHU ITOM HMEET OJUH W3
HEJIOCTATKOB:

-IONYILIEHBI OJIMH-Ba HEJIOUETa MPU OCBEIIEHUN OCHOBHOTO CO/IEP KaHUS OTBETA, UCIIPABIICHHBIE 110 3aMEYaHUIO0 YUUTEJIS;

-AOIMYIICHBI OIJ_II/IGKa nJIn 60H€€ ABYX HCOOYCTOB IMPHU OCBCHICHUH BTOPOCTCTICHHBIX BOIIPOCOB UJIK B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC 110 3aMCYAHUTIO
YUUTEISL.

Ommemxa “3” cmasumcs 8 cledyOWuUx Ciyyasx.

-HETIOJIHO WJIM HETOCIJIEI0BAaTeIbHO PACKPBITO CO/ECp)KaHHE MaTepualia, HO MOKa3aHo olliee MOHUMaHHE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIE JUISl TATbHEUIIEro YCBOSHUS MPOrpaMMHOI0 MaTepHala orpeiejeHHbIe HACTOSIIeH MporpaMMoi;

Ommemxa “2” cmagumcs 8 c1edyrowux cay4asnx:

-HE PacKpbITO OCHOBHOE COJIepKaHue yueOHOro MaTepuaia;

-00Hapy»XeHO HE3HAHUE WM HEMOJHOE MOHMMAaHNEe YYCHUKOM OOJbIIel Wil Hanbosiee BaXKHOM yacT yd4eOHOro MaTepHana;
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-AOIMYIICHBI OIIMOKH B OIpEaAcCICHUN HOHHTI/II\/'I, IIpr UCII0JIb30BaHUUN cIieIHaJIbHON TEPMHUHOJIOTUH. B PUCYHKax, CX€Max, B BBIKJIaAKaX, KOTOPBIC HEC

WCIIPABJICHBI MOCJIE HECKOIBKUX HABOASIINX BOIIPOCOB YUUTEIS.
-y4eHHK OOHapYKHJI OJIHOE HE3HAHNE U HEMIOHUMaHUe U3y4yaeMoro yueOHOro Matepuana;
-HE CMOT OTBETUTh HU Ha OJIUH U3 MOCTABIICHHBIX BOMPOCOB M0 U3y4aeMOMY MaTepHaIly;
-0TKa3aJICAd OTBEYaTh Ha BOIIPOCHI YUHUTEIIS.

OneHka MMCbMEHHBIX PadoT yYalmxcs

Ouyenxa”5” cmasumcs, eciu.

- paboTa BBINOJIHEHA MTOJHOCTHIO;

- B JIOTHYECKHX PACCYXKICHUSAX U 0OOCHOBAHUAX PELICHUS HET MPOOENOB, OUIHOOK;
-B PEIICHUH HET MaTEeMAaTHYECKUX OITHOOK (BO3MOXKHA OJTHA HETOUYHOCTH, OTTHCKA).
Ouyenka “4” cmasumcs, ecau.

-paboTa BBINOJIHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS I1ar0B PEICHUs HEJJOCTaTOYHBI,

-JIOIyIlIeHa O/Ha OIIMOKa, WK €CTh ABA-TPU HEeOoYeTa B BHIKJIAJKaX, PUCYHKAX, YepTekax, rpapuKkax u T.II.

Ouyenxa “3” cmasumcs, ecnu:

-JIoTyIeHo 6osee ofHON OoMMOKM MK OoJiee IByX-TpeX HEJAO0UYETOB B BBIKIAKAX, PUCYHKAX, YepTEXax, rpaduKkax, HO ydanuiicst obmanaet

00s13aTeIbHBIMH YMEHHSIMH 10 TIPOBEPSIEMOM TEME.
Ouyenka “2” cmasumcs, ecau.

-JIOTYIICHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIITUE, UTO YUaIIHiics He 00agaeT 00s3aTeIbHBIMA YMEHUSMHE 110 JAHHOM TeMe B TIOJTHOM Mepe.
- paboTa moka3aia MmoJIHOe OTCYTCTBUE y yUaIerocs: 00s3aTeIbHBIX 3HAHUN U YMEHHI 110 TPOBEPSIEMOI TeMe WIN 3HAYUTEIbHAS YaCTh PaOOTHI

BBINTOJIHEHA HE CAMOCTOSITEITLHO;
- BBITIOJIHEHO MeHee 1/3 wactu paboTEhI.
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TEMATUYECKOE IINTAHUPOBAHUE 8 kiaacc (68 1)

TemaTHyecKui
0JIOK, TeMbI

OcHoOBHOE co/lep:KaHue

OcHoBHBIE BHABI 1eITeJIbHOCTH Yuyamuxcs

(Ha ypoBHe y4eOHBbIX AelCTBHI)

Paznea 1. TemsioBbie

siBJieHud (28 4)

Ctpoenue
U cBolicTBa BemecTBa (7 4)

OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHMSI BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJT. OTBITHL,
MTOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro
cocTosiHU BemecTBa. Kpucramumueckue u
amopdusie TBEpaBIC Tena. OObsICHEHNE
CBOMCTB Ira30B, KUAKOCTEH U TBEPABIX TEJI HA
OCHOBE IOJIOKEHUHN MOJIEKYJIIPHO-
KMHEeTH4YecKoU Teopun. CMauuBaHue U
KallWJUIIpHBIE ABJIeHUs. TernoBoe pacumpenue
U CKaTue

Habmronenne u MHTEpIpeTaIus OMbITOB, CBUICTEILCTBYIOIINX

00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IUYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 o olleHWBAHUIO KOJMYECTBA ATOMOB MJIM MOJIEKYJI B
enuHUIle 00BEMA BEIIeCTBA.

AHanM3 TeKCTa APEBHUX aTOMHUCTOB (Hampumep, hparMeHTa

no3Mmebl JIykperust «O mpupoie Bemieii») ¢ u3okeHneM 000CHOBaHU
ATOMHOM TUTIOTE3bI (CMBICTIOBOE uTeHUE). O1IeHKa YOS IUTEIbHOCTH ATUX
000CHOBaHUH.

OObsicHeHe OPOYHOBCKOTO JBMKEHUS, SIBIICHUS MU Dy3un 1 pa3anauii
MEXKIy HUMHU Ha OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu cTpoeHus BemecTBa. OObsICHEHNE OCHOBHBIX Pa3InyMii B
CTPOCHHH Ta30B, JKUIKOCTEH U TBEPBIX TEN C UCTIOIH30BAHUEM
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKOI TE€OpUU CTPOSHHS BEIIECTBA.
[TpoBeneHNE OMBITOB MO BHIPANIUBAHUIO KPUCTAILIOB IOBAPEHHON COJIU
WIH caxapa.

[TpoBenenue u 00BSICHEHUE ONBITOB, IEMOHCTPUPYIOLIHX

KalWJUISIPHBIC SIBJICHUS U SIBJICHUE CMAuUBaHHUS.

OOBbsiCHeHNE POTH KAMMJUISIPHBIX SIBICHUH ISl TIOCTYIIJICHHUS BOJIBI B
opranusm pacrenuit (MC — Ouomnorus).

Habnronenue, npoBeieHre 1 00BSICHEHNE OIBITOB 110 HAOIIOICHHIO
TEIJIOBOTO PACHIMPEHUS Ia30B, KUAKOCTEH U TBEPBIX TeJl.

OObscHeHne coxpaHeHus 00bEMa TBEPABIX Tell, TEKYYECTH KUAKOCTH (B
TOM YHCJIe, Pa3HUIBI B TEKYYECTH JJIS1 Pa3HBIX KUIKOCTEH), 1aBlIeHUs
rasa.

[IpoBeneHune ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD AaBIICHUS
BO3/lyXa OT €r0 00bhEMA U HATPEBAHUS WM OXJIAXKICHUS, U UX
00BsICHEHNE Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

AHanM3 TpaKTHYECKUX CUTYaIlHii, CBSI3aHHBIX CO CBOWCTBAMH T'a30B,
YKUJKOCTEN U TBEPIBIX TEI

TensioBbie nponeccol (21 4)

Temnepatypa. CBsi3b TEMIIEpaTypbl CO
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YAaCTHIL.

O6ocHOBaHME MTPABUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE pa3IUYHbIX CIOCOOOB U3MEPEHUS U IIKAJl TEMIEPATypPHI.
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Buytpennsis sneprus.

CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTHH:
TeIJIoTepeiada U coBepieHrue padboTel. Buas
TEIIONEepeIauu: TEIIONPOBOAHOCTb,
KOHBEKIUSA, U3TyUYCHHE.

KomnuecTBo TemnoTel. Y nenbHas
TEII0EMKOCTh BelllecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TETJIOBOTO
OajaHca.

[1naBneHue u oTBEpIE€BaHUE KPUCTATNIMYECKHUX
BCIIIECTB. Y IeIbHAas TEIUIOTA IUIABIICHHS.
[TapoobOpazoBanue 1 KOHIEHCAITHS.
Ucnapenue. Kunenue. Y nenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI
KHUIIEHUSI OT aTMOC(EPHOTO JaBICHUS.
BnaxxnocTs Bo3tyxa. DHeprus TOIUIUBA.

VY nenbHas TeniaoTa CropaHus.

[TpuHIHITBE paOOTHI TETIJIOBBIX IBUTATEICH.
KIIJI TenmoBoro aBurarers.

TernoBble ABUTATENN U 3a1UTa OKPYKAOIIECH
Cpebl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUU B
MEXaHUYECKHUX U TEIUIOBBIX MPOIEccax

Ha6mronenue n 00bICHEHHE OTBITOB, IEMOHCTPUPYIOIIHUX

W3MEHEHUE BHYTPEHHEH SHEPTUHU Tela B pe3yabTaTe TeIUIonepeiadu u
paboThl BHemHUX cwil. HabmrogeHue u o0bsICHEHNE OIBITOB, 00CYXICHUE
MPAKTUIECKUX CUTYAIUH, TEMOHCTPUPYIOIINX PA3TMYHBIC BHJIBI TEILIO-
nepeaadn: TeIIONPOBOTHOCTh, KOHBEKIIUIO, U3TyUYCHHUE.
HccnenoBanue siBICHUS TEIUIOOOMEHA P CMEIIMBAHUH XOJIOIHOMN U
ropstaeil BOJBI.

HabmtoieHne ycTaHOBIIGHUS TEIUIOBOTO PABHOBECHUSI MEXKY TOpsiUeH U
XOJIOTHON BOJOM.

Omnpenenenue (M3MEPEHNE) KOJUYECTBA TEIUIOTHI, OJYYEHHOT'O BOJOM
MIPU TETUIOOOMEHE C HarpeThIM METAITMYCCKAM IIHITHHIPOM.
Omnpenenenue (M3MEPEHNE) YACIBHON TEIJIOEMKOCTH BEUIECTBA.
Pemenue 3a7a4, CBA3aHHBIX C BEIYMCICHUEM KOJNYECTBA TEIIOTEI 1
TEIUIOEMKOCTH TIPH TEIIOOOMEHE.

AHaM3 CUTyalMil TPAaKTUYECKOT0 UCIIOJIb30BaHUS TETNIOBBIX CBOMCTB
BEIIECTB U MAaTEPHUAJIOB, HAIPUMED B LEJISIX IHEPTrOCOEPEIKESHUSI:
TETTON3OJISIITHS, YIHEPTrocOeperaroniue KPbIiu, TEPMOAKKYMYIISITOPBI U
T.JI.

HaGmronenue siBeHnii ucrapeHus U KOHICHCAIIUH.

HccenenoBanue npouecca UCIapeHus pa3iInyHbIX KUIAKOCTEH.
OObsicHEeHWE SBIICHUN UCTIAPEHUS U KOHJICHCAIIMA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHUSI.

Ha6mronenue n o0bsCHEHHE MpoIecca KUTICHHSI, B TOM YHCIIE
3aBHCHMOCTH TEMIIEPATyPhl KUIICHUS OT JIaBJICHUSI.

Omnpenenenne (M3MEPEHKE) OTHOCUTEIIHPHON BIIAYKHOCTH BO3/TyXa.
Habmonenue nporiecca rmiaBieHns KPUCTALTUIECKOTO BEIIeCTBa,
HaMpUMep JIbJIa.

CpaBHEHHE MPOIECCOB TUTABICHUS KPUCTAJUTMUECKUX TEJ U pa3MATICHUS
MIPH HarpeBaHUH aMOP(HBIX Te.

Omnpenenenue (M3MEPEHNE) YACIBHON TEIJIOTHI TUTABJICHHMSI JIbJIA.
OObsicHeHrE SBIICHU MJIABICHUS U KPUCTAILTN3AIIMU HA OCHOBE
aTOMHO-MOJICKYJIIPHOTO yueHHusl. Pemnienne 3a1a4, CBsI3aHHBIX C
BBIYHCIICHHEM KOJMYECTBA TEIUIOTHI B MIPOIIECCaX TEIUIONEPEIayn IPU
MJIABJICHUHU U KPUCTAUTA3AIUH, UICTIAPSHUH M KOH/ICHCAIINH.

AHanu3 cuTyalui NpakTUYECKOTO IPUMEHEHUS SIBJICHUN

MJIABJICHUS U KPUCTAJUTH3AIMHN, HATPUMED, TTOTYIEHUE CBEPXUUCTHIX
MaTepUasoB, COJIeBas rpeka u Jp.

AHanu3 paboThl U 00BICHEHHE MPUHIINTIA IEHCTBUSI TETNIOBOTO
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JIBUTATEIIS.

Boluucnenue konnuecTBa TEIIIOTHI, BBIACISIIONIETOCS IPU CTOPaHUU
pa3nu4HbIX BUAOB ToruinBa, U KII/ qeurarens.

OO0cyXIeHre YKOIOTUYECKUX MOCIIEICTBUIN HCTIONh30BAHUS

JIBUTATEJICH BHYTPEHHETO CTOPAHMsI, TETUIOBBIX U THAPOAICKTPOCTAHIIUN
(MC — skonorust, Xumus)

Paszgea 7. duekTpuyeckne 1 MarHuTHble sijieHus (37 4)

JJIeKTPUYECKHUe
3apsiabl. 3apsi’KeHHbIE TeJla
U UX B3aumoaencrue (7 4)

DnekTpuzanus Tei. J[Ba poaa 3JIeKTpUYECKUX
3apAn0B. B3auMozeiicTBue 3apsyKEHHBIX TElL.
3akoH Kynona. Dnekrpudeckoe moie.
[TpuHIMI cynepro3uLIMy 3IEKTPUIECKUX
nosei. Hocurenu anekTprudecKkux

3apsA70B. DIEMEHTAPHBIN ANEKTPUUECKUI
3apsg. Ctpoenue atoma. [IpoBogHUKH 1
JIUBJIEKTPUKU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa

HaGmronenne u mpoBeieH e OIBITOB TI0 JIEKTPU3ALUN TEI TIPH
COHpI/IKOCHOBeHI/II/I 158 PIHILyKI.IPIGfI.

HaOmronenne u 00bsICHEHNE B3aUMOAENUCTBUS OTHOMMEHHO 1
Pa3HOMMEHHO 3apPSKEHHBIX TEIL.

OObsicHEeHNEe TIPUHITUTIA ACHCTBHUS AIEKTPOCKOTIA.

OOBbsicHeHHE SBJICHUH 3JEKTPU3ALNH [TPU COPUKOCHOBEHUHU

TeN ¥ MHAYKIIUEH C UCTIOJIb30BaHUEM 3HAHHUIN O HOCUTEISIX
AIEKTPUUYECKUX 3aPsI0B B BEUIECTBE.

Pacnio3naBanue u 00bSICHEHHUE SIBICHUH AJICKTPHU3AIIMN B TIOBCETHEBHOM
xu3Hu. Habmronenre u o0bsiCHEHUE OMBITOB, HILTFOCTPUPYIONIUX 3aKOH
COXpaHEHUs IECKTPUICCKOTO 3apsia.

Ha6JIIO,Z[eHI/Ie OIIBITOB I10 MO,HCJIHpOBaHI/IIO CHUJIOBBIX JIAHUN
AIEKTPUICCKOTO TIOJIS.

UccnepoBanue AecTBUS AIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U
JTUDJICKTPUKHU

IMocTostHHBII
3JIeKTpru4Yeckni ToK (20 v)

DNEKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS
INEKTPUYECKOTO TOKA. IcTOuHNKN
MOCTOSIHHOT'O TOKA. [[eCTBUS 3JIEKTPHUECKOTO
TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNeKTpUYeCKUit

TOK B JKHJIKOCTSIX U ra3ax.

Dnekrpuyeckas nenb. Cuia Toka.
DnekTpudeckoe HanpsikeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. Y IEJIbHOE COMPOTUBIICHUE
BemecTBa. 3akoH OMa Jy1sl yyacTka Lemu.
[TocnenoBarenbHOE U MapalIeIbHOE
COEIMHEHHE MPOBOAHUKOB.

PaboTta 1 MOITHOCTH ANEKTPUIECKOTO TOKA.
3akoH J[xoyns—JIeHna. DaeKTponpoBoIKa U
NOTPeOUTENN SJCKTPUIECKOM SHEPTHH B OBITY.

HabnroneHue pa3auyHbIX BUJOB JEHCTBUS IIEKTPUIECKOTO TOKA U
oOHapyKEeHHE ITUX BUJIOB JIEHCTBUS B IOBCETHEBHOM JKU3HHU.

COopka 1 ucCIbITaHUE HIIEKTPUIECKOH 1IETIH TTOCTOSHHOTO

TOKa.

N3mepenue cuiibl TOKa aMIEPMETPOM.

W3mepenne 37eKTprUuecKoro Hanps>KeHUs! BOJIbTMETPOM.

ITpoBenenue u 00BSICHEHNE ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €0 JAJIUHBI, TUIOIIA 1
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAIOIIET0 Yepe3 Pe3UCTOp,
OT CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

[IpoBepka mpaBuiia CI0KEHHsI HAMIPSKEHUI MTPH MOCIIE0BATEIbHOM
COEIMHEHHHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUIIBI TOKA MPH MapajjieIbHOM COSMHEHUH
PE3UCTOPOB.
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Kopotkoe 3ambikanue

AHanu3 cuTyalui Mocie10BaTeIbHOTO U NapaJJIeIbHOTO COEINHEHNS
MIPOBOJIHUKOB B JJOMAIIIHUX JJIEKTPUUECKUX CETHX.

Pemenne 3amau ¢ ucnonb3oBanueM 3akoHa Oma u hopmys pacuéra
AIEKTPUUYECKOTO COMPOTUBIICHUS MPU MOCIIEI0OBATENb HOM U
napajuieIbHOM COeAMHEHUH MTPOBOAHUKOB. OmnpeneneHne padboTsl
ANEKTPUYECKOTO TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OrnpenenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pesuctope. VMccrenoBanue 3aBUCHMOCTH CUIIBI TOKA YEPE3 JIAMIIOUYKY
oT HanpsbkeHus Ha Hell. Onpenenenune K111 narpeBatens. UccnenoBanue
peoOpa3oBaHUs SHEPTUU MPU TOIBEME TPY3a ANEKTPOABUTATEIIEM.
OObsicHEeHNEe YCTPONCTBA U IPUHITUIIA JIEHCTBUS TOMAIITHUX
ANIEKTpOHArpeBaTeNbHBIX TPHOOPOB. OOBsICHEHNE MPUIHH KOPOTKOTO
3aMbIKaHUs ¥ IPUHIUIA AEHCTBUS IUIaBKUX MIPEAOXPAHUTENEH.
Pemenue 3agau ¢ ucnosibzoBanueM 3akoHa J[xxoyns—IJIeHua.
Habmoienne BO3HUKHOBEHUS 3JIEKTPHUUECKOT0 TOKA B KUIKOCTH

MarnuTtHble siBjaeHus (6 1)

ITocTossHHBIC MaruuTHL. B3aumopelcTrre
IMOCTOSSHHBIX MarHUTOB. MarHuTHOE II0JIE.
MarnuTtHoe 1mojie 3eMIId U €ro 3HaUeHHUE I
U3HU Ha 3emyie. OnbIT DpcTena.

MarauTHO€E 1oJIe AJIEKTPUIECKOTO TOKA.
[IpuMmeHeHne 3J1eKTPOMarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C
TOKOM. DJIEKTPOJIBUTATENb TOCTOSTHHOT'O TOKA.
Hcnons3oBanue dI€KTpoABUTaTENICH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCTIOPTE

HccnenoBanne MarHUTHOTO B3aMMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.
W3y4eHre MarHMTHOTO TOJISl IOCTOSIHHBIX MarHUTOB IIPU MX
00bETMHEHNH U pa3zieseHuu. [IpoBeeHre ONbITOB 10 BU3yaIH3aluu
II0JIS1 TOCTOSIHHBIX MarHuToB. V3ydeHue sABJICHNS HaMarHUYMBaHUS
BEILECTBA.

HccnenoBanue NeHCTBUSA SJIEKTPUIECKOrO TOKA HA MArHUTHYIO
cTpenky. [IpoBeeHue onbITOB, AEMOHCTPUPYIOIIKX 3aBUCUMOCTD CHJIBI
B3aMMOJCHCTBUS KaTyIIKHA ¢ TOKOM U MarHuTa OT CHJIBI ¥ HaIllpaBJICHUS
TOKA B KaTYIIIKE.

Ananu3 cuTyalluii IpakTH4ECKOT0 MPUMEHEHUS 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUYECKUX YCTPOHCTBAX, MPOMBILIUIEHHOCTH, MEIUIIUHE).
W3ydyeHne neicTBUsI MArHUTHOTO I10OJIsI HA IPOBOJHUK C TOKOM.
N3yuenue neicTBUS DJIEKTPOABUTATEIIA.

N3amepenne KIIJ anekTpoaBUraTeIbHOM YCTAHOBKH.

Pacno3naBaHue 1 aHaIu3 pa3aIudHbIX IPUMEHEHUN JIEKTPOABUraTEICH
(TpaHCTIOPT, OBITOBBIC YCTPOWCTBA U JIP.)

JIEKTPOMarHNTHasA
HHAYKIHSA (4 1)

OnsiTel Papanes. SBneHue 3€KTPOMarHUTHON
unaykiuu. [Ipasuno Jlenma.
Onexrporerepatop. CriocoOb! MOTydeHUS
AJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHIIUN

Ha BO30OHOBIIIEMBIX HCTOUHUKAX YHEPTUU

OnbITHI IO HUCCIICIOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIHUH:
HUCCICOA0OBAaHUC W3MEHEHMI 3HAUCHUS U HarpaBJICHUA HHAYKIIHMOHHOI'O
TOKa

Pe3zepBHoe Bpems (3 1)
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Y4e0HO — TeMaTHYEeCKUI TIJIaH

No Kol-BO B Tom uucie
Tema
n/n 4acoB 71a6. paOoThI KOHTp. pabOoThI
1 CtpoeHue u CBOMCTBA BEIIECTBA 7 - -
2 TennoBble IPOLECCHI 21 5 1
DNEeKTpUYECKUE 3apsiibl.
3 3apsKEHHBIE TENA U UX 7 - 1
B3aNMOJICHCTBUE
4 ITocTOSIHHBIN 3EKTPUYECKUN TOK 20 5 1
5 MarauTHbI€ SIBIEHUS 6 2 |
6 DJIEKTPOMArHUTHASI MHIYKIIUS 4 1 1
7. pes3epB 3 - -
Bcero 68 13 6
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KanengapHo-remaTuveckoe njiaHUpoOBaHue

Ne DneKTpoHHbIE HU(POBBIE
Tema ypoka KoimnuyecrBo yacos
ypoka o0pa3oBaTenbHbIE PECYPCHI
KoHnTponbHsie
BCETO U IIpakTruueckue
IIPOBEPOYHEIE paboThI
paboThI
Crtpoenue u cBoiicTBa BemecTrsa (6 4)
Tb Ha ypokax ¢u3uku. OCHOBHBIE MTOJIOKEHHS
U1 MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHUS 1
BenlecTBa. OMBITHI, TOATBEPKAAIOIINE OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH.
Macca u pazMepsl aTOMOB U MOJIEKYJI. TeruioBoe
2/2 | pacmmpenue u cxatie. Mojenu TBEPIOTO, KUIKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIECTBA.
OOBsicHEeHHEe CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TEIl
3/3 | Ha OCHOBE IOJIOKEHHUH MOJICKYISIPHO-KMHETHYECKOM 1
TEOPHH.
4/4 | Kpucrannuueckue u amopdHbie TBEPAbIE Tea. 1
5/5 | CMaunBaHue W KalWUSIPHBIC SIBIICHUS. 1
6/6 | IlpoBepounas pabora 1 1
TemioBbie npoueccsl (21 1)
1/7 TennoBoe nBUKEHUE. ]%HYTpeHHSISI sHeprusi. CrocoOsbl 1
U3MEHEHHs BHYTPEHHEH dHEPruM.
2/8 | Buasl Teruonepenayn. TemaonpoBoIHOCTb. 1
3/9 | Bunsl teronepenaun. Konsekuus. M3nyuenue. 1
4/10 | ITpoBepounas padota . KoimmuecTBo TEmIOTHI. 1 0,5
VY nenpHas TEII0EMKOCTh. Pacdyer KomyecTBa TeIoThl,
5/11 | He0OX0AUMOTO JIJIsl HAarPEBAaHUSI TeJla U BBIACISIEMOTO 1
UM TIPU OXJIAKIEHUH.
Jlabopamopnan pavoma Nel tio teme “VccnenoBanue
6/12 | U3MEHEHUs CO BpEMEHEM TeMIIepaTyphbl OCThIBAIOIIEH 1 0,5

BoJbI . [IpaBmiia Th. Pemienue 3amau
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7/13 | TemioBoe paBHOBECHE. Y paBHEHUE TEIIOBOTO OajaHca.
8/14 | Pemenue 3amay
Jlabopamopuasa paboma Ne2 nio teme “ CpaBHEHHE
KOJIMYECTB TEIUIOTHI IIPU CMEIIMBAHUN BOJABI pa3HON
9/15 | Temneparypsr”’. Jlabopamopuas padboma Ne3 110 TeMe 1
“N3MepeHne yebHOM TEIIOEMKOCTH TBEPAOTO Tea .
IIpaBuna Th.
10/16 OHeprus TOIIMBA. 3aKOH COXPAHEHUS U MTPEBPAILICHUS
B MEXAHWYECKUX U TEIUIOBBIX MPOLECCaXx.
11/17 [ToBTOpHUTENEHO-0000IIIAIOIIHI YPOK IO TEME
«TennoBele BICHUS»
12/18 | KonTpoabHasi padora 1o teme “ TerioBblie SBICHUS .
ArperatHblie nipeBpaiienus. [InaBnenue u
13/19 | OTBEPAEBAHME TEIL. Jlabopamopnas paooma Nod 0.5
“BpIpaniBaHue KpUCTaUIOB COJIM WU caxapa’. ’
IIpaBuna Th.
14/20 I'paduk naBieHus 1 OTBepAECBaHuUs Y IebHas
TeruioTa rasjeHus. Pemenue 3agau
Pemenue 3anau
15/21 5
16/22 | Ucnapenne. Konnencamms.
Haceimennsiit map. OTHOCUTEbHAS BIAXHOCTh
17/23 | Bo3ayxa JIa6. paboma Ne 5 “VI3mepenue 0,5
OTHOCHUTEIIbHOU BIaXXHOCTH Bo3nyxa IlpaBwmia Th
Kunenue. TemnepaTtypa kunenusi. 3aBUCUMOCTD
18/24 | Temneparypsl KUTICHUS OT JIaBJICHUA. Y IenbHas
TEIJIOTa NapoOOpa30BaHHUS.
19/25 | Pemrenne 3agau
20/26 [ToBTOpPHUTENEHO-0000IIAOIINN YPOK IO TEME
«ArperaTHble MpeBpaLICHUS»
21/27 KonTpoasHnas padora no teme “ MI3meHeHne

arperaTHbIX COCTOSIHUM BEIECTBA™
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[Ipeobpa3oBaHre FHEPTUH B TEIJIOBBIX MalllMHAX.

9/28 1
JIBC

10/29 | IlapoBas u razoBas Typouna. KIIJI npurarens. 1

JJIeKTPUYeCKHUE 3apsibl. 3apsiKeHHbIe TeJla U UX B3aumojaeiicTeue (8 4)

1/30 Dnektpusanus Ten. [IBa pona 3apsos. |
B3anmoeiicTBre 3apsyKeHHBIX TEJI.

2/31 | 3akon Kyrona. 1

3/32 | IlpoBOJHUKH, TUIIEKTPUKU U TTOJTYITPOBOTHUKH. 1

4/33 Onekrpuueckoe nose. [Ipunnun cynepno3unuu 1
SJIEKTPUYECKUX MOJIEH.

5/34 | 3aKOH COXpaHEHHSI PIEKTPUUECKOTO 3apsiia 1
JMCKpeTHOCTD 3IeKTprUecKoro 3apsaa. CTpoeHue

6/35 | aromoB. Hocurenu syieKTpruecKux 1
3apsiioB.

7/36 | OObsICHEHUE INEKTPUUECKUX SIBICHUN 1

8/37 | IlpoBepouHas padora 1 1

IocTostHHBIM 1eKTpUYecKuil TOK ( 20 4.)

1/38 DneKTpuuecKui TOK. ICTOUHHUKH 3JIEKTPUUECKOTO |
TOKA.

2/39 | deicTBUS 3IEKTPUUECKOTO TOKA. 1

3/40 | DnexTpuYecKas 1eMb. 1

4/41 Hamnpagnenue 1. Toka. DIEKTpUUECKUI TOK B |
MeTajIax

5/42 | Cuna Toka. AMIepMeTp 1

6/43 | DnexTpruyecKkoe HanmpsHKeHUe. BobTMeTp 1
Jlabopamopnasn paboma Ne6 “ COopka
ANEKTPUYECKON LIeTIH U U3MEPEHUE CUIIBI TOKA Ha ee

7/44 | pa3nuuHbIX y4acTkax.. /labopamopuasa paboma Ne7 * 1
N3MepeHne HanpsiKEHHs Ha Pa3IMYHbIX ydacTKax .
IIpaBuna Th

8/45 | 3akon Oma 1j1s1 yyacTka 1enu 1

9/46 DNEeKTpUYECKOe COMPOTUBIICHUE. Y JENbHOE 1

COIIPOTUBJICHUC.

24



10/47

Peoctat Pentenue 3anau

Jlabopamopuasa paboma Ne8 nio Teme *
PerynupoBaHue CHIIbI TOKA pEOCTaTOM .
Jlabopamopuasa paboma Ne9 nio Teme “UccnenoBanue

11/48 | 3aBUCMMOCTH CHUJIBI TOKA B IIPOBOAHUKE OT 1 1
HaIpsKEHUS HA €ro KOHLAX IMPH MOCTOSSHHOM
COINPOTHUBIIEHUU. VI3MepeHne conpoTHBIICHUS
npoBoaHuka . Ilpasuna Th Ilpasuna Th
12/49 [TocnenoBarenbHOE U MapaieIbHOE COETUHEHHE 1
MIPOBOJIHUKOB.
13/50 | CMemanHO€ COEMHEHUE POBOHUKOB I
15/51 [ToBTOpHUTENEHO-0000IIAOIIHI YPOK IO TEME 1
« Pacuer anekTpuueckux nenemn»
16/52 Konumponvnasn paﬁonvm o teme « Pacuer 1
JIEKTPUUYECKUX LIeTICH»
17/53 | BIIP 1
PaGora u momrHOCTh TOKA. 3akoH Jxoyns-Jlenma.
18/54 | Jlabopamopnas paboma Nel( ““ Vizmepenue paboThI 1 1 0,5
MOIIIHOCTHU 3JeKTpruueckuM Tokom”. ITpasuna Th
19/55 Jlamna HakanuBaHMs. DJIEKTpPOHATpEeBaTEIbHbIE 1
npubopsl. KopoTkoe 3aMbIkaHueE.
20/56 Ilposepounas paboma no teme «Pabora, MOITHOCTh 1
TOKa»
MarnuTtHble siBjaeHus (6 1)
1/57 | MarautHoe mosie. MarHuTHOE IMOJie IPSIMOTO TOKA. |
OnbIT OpcTena.
2/58 MarauTHble TUHUU. DJIeKTpoMarHuThl. [locTostHHBIE 1
MarHUThI
3/59 | JleiicTBHE MarHUTHOTO I0JIsl HA MPOBOJIHUK C TOKOM 1
4/60 | MarautHoe nosie 3emiu. 1
Jlabopamopnasa paooma Nell “ Coopka
5/61 | aneKTpOMarHMTa M UCIBITAHUE ero AeicTBUs ™. 1 1

Jlabopamopnan paooma Nel2” V3yuenne
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3JIEKTPUYECKOTO IBUTATENS TIOCTOSSHHOTO TOKA™ .
IIpaBuna Th

6/62 | Ilposepounas paooma "Maznummole senenusn' 1 1
DJIeKTPOMAarHuTHAsI MHAYKUMS (4 9)
1/63 | Onbiter ®apanest. 1
SIBrieHME ANEKTPOMArHUTHOW UHAYKIIHH.
2/64 1
3/65 | IIpaBuno Jlenna. Pemenue kauecTBEHHBIX 3a/1a4 1
Onekrporerepatop. CriocoObl moTydeHus
4/66 | BJIEKTPUYECKON SHEPTUH. DIEKTPOCTAHIIUA 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
1-2/
67-63 O6o06matomee moBropeHne Kypca «duznka —8»
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