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IMosicHUTeIbHASA 3aANIMCKA
CopepxaHve TporpaMMbl  HampaBlieHO Ha (OpMHpOBaHHE E€CTECTBEHHOHAYYHOMU
IPaMOTHOCTH YYAIIMXCSl U OPraHU3aluio M3ydeHHs (U3UKU Ha JESTETbHOCTHOM OCHOBE. B
HEW YYMUTHIBAIOTCS BO3MOXKHOCTH TpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIaHUPYEMBIM  JIMYHOCTHBIM W MCTAIPCIMCTHBIM PC3yJibTaTaM O6y‘-ICHI/I$I, a TaK¥XKC
MEXIPEAMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX NMPEAMETOB HAa YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus

Peasiuzanms BOCHUTATEILHOIO MOTEHIMAJIA HA YPOKaAX (PM3UKH MpeAnoaaraer
ciaenyouiee:

- YCTAaHOBJICHUE JIOBEPUTEIIbHBIX OTHOLIEHHH MEXIYy Yy4YUTEeIeM M €ro y4eHHKaMH,
CIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSTHIO y4YallUMHUCS TpeOOBaHUM W MPOCHO yduTens,
IIPUBJICUEHUIO MX BHHMMaHUS K OOCyXJIaeMOH Ha ypoke HMH(OpMalUM, aKTUBU3ALMH HUX
IM03HABATEILHOM JeSITEIIbHOCTH,
- MOOY’KJEHNE IIKOJIBHUKOB COOJIIOIAaTh Ha YPOKE OOIIECNPUHATHIE HOPMBI ITOBEICHHS, IIPaBUIIa
OOIIEHUsI CO CTapmMUMHU (YUYUTENISIMH) M CBEPCTHUKAMHU (IIKOJIBHUKAMH), TPUHIUIBI y4eOHOU
JUCLUIUIMHBI ¥ CaMOOPraHU3alluy;
- TpUBJICYCHHE BHHUMAHMs IIKOJIBHUKOB K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YypoKax
SIBJICHUM, OpraHu3anus ux padboTsl ¢ HOJIy4aeMoi Ha YpOKe COLMaIbHO 3HAYMMOM nHpopmanuei
— MHUIMMPOBAHUE €€ OOCYXkIECHHUs, BHICKAa3bIBAaHUS YYALIMMKCSI CBOETO MHEHHUS 110 €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;
- HCIOJb30BAHUE BOCIHMTATENIBHBIX BO3MOXKHOCTEH colepkaHMs ydyeOHOro IpeaMmera uepes
JIEMOHCTPALMIO JIeTSIM INPUMEPOB OTBETCTBEHHOI'O, T'PaKJAHCKOI'O MOBEJICHMS, IPOSBICHUSA
YEJIOBEKOJIIOOMS U TOOPOCEPIEYHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB JJISI YTCHHS,
3aJa4 AJIs pelieHus], poOJEeMHbBIX CUTyallui Ui 00CYXKJIeHHs B KJlacce;
- IPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OpPM pabOThl ydyallMXcCs: MHTEIUIEKTYaJbHBIX HUIP,
CTUMYJIMPYIOIIMX [O3HABATEIbHYI0 MOTHUBALIMIO IIKOJbHUKOB; JMCKYCCUH, KOTOpBIE Har0T
y4aluMcsi BO3MOXHOCTh IPUOOPECTH OIBIT BEIEHUS KOHCTPYKTUBHOIO JHajiora; IpyHIoBOi
paboTbl wmiM paboThl B TMapax, KOTOpbIE YydyaT UIKOJbHUKOB KOMaHAHON pabore u
B3aMMOJICHCTBHIO C IPYTHMU JCTHMHU;
- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTA0T MOJIepKaTh MOTUBALIHMIO JAeTel K
MOJYYCHHUIO 3HAHWH, HAJOKWBAHUIO IMO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLICHWH B KJiacce,
MIOMOTAIOT YCTAaHOBJICHUIO JOOPO’KeNaTeIbHOM aTMOC(Ephl BO BpEMsI YPOKa;
- opraHuzanusi IedCTBA MOTHBHPOBAHHBIX W DJPYIUPOBAHHBIX yYAIIUXCS HAA UX
HEYCIEBAIOIUMHU OJHOKIACCHUKAMH, JAlOIIero IIKOJbHUKAM COLMAJbHO 3HAUYUMBIA OIBIT
COTPYJHUYECTBA U B3aUMHOM ITOMOIIIH;
- MHULUHUPOBAHME U TOJJIEP)KKAa HCCIENA0BATENbCKOM JEATETbHOCTH IIKOJIBHUKOB B paMKax
peanu3ali UMW HWHIUBHIYaJbHBIX M TPYNIOBBIX HCCIIEIOBATEIHCKAX MPOEKTOB, YTO JIacT
HIKOJIbHUKAM BO3MOYKHOCTb IMPHOOPECTH HABBIK CaMOCTOSITEIBHOIO PEIIEHUS TEeOpPEeTHUYECKOMH
poOJIEMbI, HABBIK TCHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX Wi, HABBIK YBaKHUTEIHHOTO
OTHOLIEHHUS K YYXUM HAesM, O(QOpMIECHHBIM B paboTax JAPYruX HCCIeloBaTeei, HaBBIK
MyOJIMYHOTO BHICTYIUICHHS TIEpEl ayIUTOPHEN, apryMEHTHPOBAHUS U OTCTAaMBAaHHS CBOCH TOUKH
3peHusl.

O0mas xapakrepucruka yyeOHoro nmpeamera «@usukay»

Kypc ¢usuku — cucreMooOpas3yromuil i eCTeCTBEHHOHAYUYHbIX Y4€OHBIX MpPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABJICHUM, N3Y4aeMbIX XUMHUEH,
Ouonorueii, actpoHoMuel u ¢puznyeckoil reorpadueit. dusznka — 3TO NMpeaAMET, KOTOPHIN He
TOJIbKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO U MPEI0CTABISAET
HanOoJiee sicCHpIe 00pasIbl MPUMEHEHUSI HAYYHOTO METO/1a MIO3HAHUS, T.€. CII0c00a MOTydeHUs
JIOCTOBEPHBIX 3HaHMU O Mmupe. Hakowern, ¢gusumka — 3TO HpeaMeT, KOTOPBIH Hapsmy C
JPYTMMH €CTECTBEHHOHAYYHBIMU MIpeIMETaMu JIOJKEH /1aTh IIKOJIbHUKAM IpeJCTaBlIeHue 00
YBIIEKATEJIIbHOCTH HAYYHOTO HMCCIIEIOBAHUS U PAZIOCTH CaMOCTOATEIBHOTO OTKPBITHS HOBOTO
3HAHMSL.



OpnHa W3 TIaBHBIX 3a4ad (pu3nueckoro oOpa3oBaHMsI B CTPYKType OOIIEro oOpa3oBaHUs
cocTONT B (OPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HHTEpeca K Hayke Yy
OCHOBHOI Macchl OOy4arolmuxcs, KOTOpble B JalibHEWIeM OyAyT 3aHSAThl B CaMbIX pPa3HO
o0Opa3HbIX cdepax nesTenbHOCTH. Ho He MeHee BaxxHOW 3ajadeil SBJISETCS BBISBICHHE U
MOJIMOTOBKA TAJAHTIUBBIX MOJIOJABIX JIIOJIEH AJIs MPOJOJIKEHHsI 00pa30oBaHUs U JaibHeuein
npo(hecCHOHANLHOM ACSITETPHOCTH B OOJNACTH E€CTECTBCHHOHAYYHBIX HCCICIOBAaHUN U
CO3aHMM HOBBIX TexHoJorui. COrjiacHO MNPUHATOMY B MEXKIYHApOIHOM COOOIECTBE
omnpenenenuio, «EcrecTBeHHOHAYYHAs TPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHUMATh
AKTUBHYIO TPaKJAHCKYIO MO3MIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C
€CTECTBEHHBIMU HAayKaMH, M €ro TOTOBHOCTh HWHTEPECOBATHCS ECTECTBEHHOHAYUYHBIMU
uaesMu. HaydHO TIpaMOTHBIA 4YeENOBEK CTPEMUTCS Y4acTBOBaTh B apryMEHTHPOBAHHOM
00CYXJIeHUH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHSIM, YTO TPeOyeT
OT HETro CIIEIYIOUIUX KOMIIETEHTHOCTEM!:

— Hay4HO OOBSICHSTD SIBJICHUS,

— OIICHUBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEeI0OBAHUS,

— MHTEPHPETUPOBAThH JaHHBIC U MCIOJIH30BaTh HAYYHBIE JI0KA3aTEILCTBA ISl TIOJYUCHUS
BBIBOJIOB.

W3ydyenne ¢u3Mku CHOCOOHO BHECTM  pelIaloIIuMi  BKIaag B (OpMHpOBaHHE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O00YYarOIINXCS.

ean nzydenust yueoHoro npeamera «ODuzuka
Lenn n3yuyenus (U3MKKA HA YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHUs OIpE/eNICHbI B

Konuenuuu npenonaBanus yueOHOro tmpeamera «®Pusuka» B 00pa3oBaTeIbHBIX

OpraHu3aIUsIX Poccuiickoi ®denepanuu, peaIn3yroLmx OCHOBHbBIE

00111€00pa3zoBaTEIbHbIE [IPOrPaMMBl, YTBEPXKAEHHOU pelIeHneM Komnerun

MunuctepcTBa nipocBemienust Poccuiickoit denepamnum, npotokos ot 3 aekadbps 2019 r

Ne [1K+4BH.

Lenu uzyuenus Gusuku:

—IpUOOpeTeHNEe HMHTEpeca M CTpeMJIeHHUs OOydYaromuxcs K HaydYHOMY H3YUYECHHIO
MPUPOABI, Pa3BUTHE WX HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;

—pa3BUTHE TIPEJCTABICHUM O HAy4YHOM METOJIe TMO3HaHUus U (POpMHUPOBAHUE
HCCJIEJIOBATENILCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

—GopMHUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yibTaTa H3Yy4YEHHUs] OCHOB
CTpoeHUs MaTepuu U (yHIaMEHTAJILHBIX 3aKOHOB (DU3UKH;

—dopMHUpOBaHUE MPEJICTABICHUI O PO (U3UKHU JJII PA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TE€XHOJOTHUH;

—pa3BUTHE TMPEJICTaBICHUH O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHanbHON
NeSTeIbHOCTH, CBSI3aHHOW ¢ (PU3UKOH, MOATOTOBKA K JallbHENIIeMy O0y4EeHUIO B 3TOM
HamnpaBJICHUU.

JlocTmkeHue 3TUX lieJeld Ha YpOBHE OCHOBHOIO oOlero oopa3oBaHus oOecrnieunBaeTcs
pelIeHUEM CIIeAYIOINX 3a/1a4:

—MpUOOpEeTeHNUE 3HAHUM O JAUCKPETHOM CTPOSHHUH BEIIEeCTBA, O MEXaHUYECKHX,
TEIUIOBBIX, PJICKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

—TpUOOpPETEeHNEe YMEHUM OMNHUChIBaTh W OOBSCHATH (PU3WUECKUE SIBICHHUS C
HCTIOJIb30BaHUEM TTOTYYSHHBIX 3HAHUH;

—OCBOE€HHE METOJIOB PEIIEHUs] MNPOCTEHIINX pacu€THBIX 3aJad C MCIIOJIb30BaHHEM
buzmyecknx mMojeei, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHUN HAOIIOJAAaTh MPUPOIHBIC SBJICHUS U  BBITIOJHATH  OIBITHI,
nabopaTopHble pPabOThI U DSKCIIEPUMEHTAIIBHBIE HCCIEIOBAaHUS C HCIOJIH30BaHUEM
U3MEPUTEIIHHBIX IPHUOOPOB;

—O0CBOeHHE MTPUEMOB paboThl ¢ MHPopMalmeit (U3NIECKOro CoAep KaHusl, BKIOUAs
nH(OPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSIX (PU3UKH; aHAIM3 U KPUTHYECKOE
OlLICHUBaHWE UH(POpPMAIINH;

—3HAKOMCTBO coO cdepamMu TPOo(ECCHOHATIBHON NIESITEIbHOCTH, CBS3aHHBIMH C
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(u3uKON, 1 COBpEeMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSIX
(pusmyueckoit HayKH.

MecTto y4eOHOro npeaMera «pu3HKa» B y4eOHOM ILIaHe
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBiseTcss o0s3aTEIbHBIM NMPEIMETOM HAa YpPOBHE
OCHOBHOT0 00111er0 00pazoBanus. JlaHHas nporpaMMa npeaycMaTpuBaeT u3ydeHue QU3uKu Ha
0a3oBoM ypoBHE B 8 kiacce B 00bEMe 68 "yacoB 1o 2 yaca B HEJIEINIO.

COIEPKAHUE YYEBHOI'O IIPEJIMETA

Pasznen 1. TenioBble siBiaeHUs

OCHOBHbIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTpPOCHMs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. ONbIThI, MOATBEPKAAOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. Mogenn TBEPAOTo, >KUIKOTO W Ta3000pa3HOrO COCTOSHHUM Bele
ctBa. Kpucramnuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX
TEJl Ha OCHOBE TMOJIOKEHUN MOJICKYJISIPHO-KHHETHYECKON Teopun. CMaunBaHUE W KaNUJUISIPHBIC
siBiIeHUs. TernoBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TEIIOBOTO IBUKEHUSI YACTHIL.

Buytpennsis sHepruss CrnocoObl W3MEHEHHS BHYTPEHHEH OJHEpruu: Teruionepenaya u
coBeplieHre padoThl. Bupl Temonepeaaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUEHUE.

KonuyectBo TemnoTel. YnenbHas TEIUIOEMKOCTh BeIIECTBA. TeriooOMEH U TEIIoBOE

paBHOBECHE.

VYpaBuenue TterioBoro Oamanca. [lnmaBneHue W OTBepACBaHWE KPUCTAUIMUECKHX BEIIECTB.
VYaenvHas Tteruiota IuiaBneHus. I[lapooOpasoBanne u konaeHcanus. HMcmapenuwe (MC).
Kunenue. YnenpHas Temora mapooOpa3oBaHMsA. 3aBHCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
atMoc(epHOro JaBieHUA. BIakHOCTh BO3AyXa. DHeprus TOIUIMBA. YJelbHas TeIoTa
CropaHusl.

[Tpuntmmner paboTel TeruioBbix apurateneid. KIIJ[ TermmoBoro nBurarens. TerioBbie
JMBUTATENN W 3anmra okpyxkatomen cpeasl (MC). 3akoH COXpaHEHHS W TPEBpAICHUS
SHEpPTuu B TeIoBbIX mporeccax (MC).

Jemoncmpayuu
. HaGmoienue OpOyHOBCKOTO JIBHIKEHHSI
. Habmonenue nupdysun
. Habmronenue siBieHuii cMauMBaHUsI U KalUJUIIPHBIX SBICHUN
. HaGmroneHune TennoBoro pacimpeHust Tenl
. I3MeHeHue naBieHus ra3a npu M3MEeHEHUU 00bEMa 1 HarpeBaHUM WK OXJIKICHUH
. [IpaBuiia u3mMepeHus TeMiepaTypbl
. Bunp! rerionepenaun
. OXJaxIeHue NMpy COBEPIICHUH PaOOTHI
. HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMH CHUJIAMU

10. CpaBHeHHE TETIIOEMKOCTEN PA3IMYHBIX BEIIECTB

11. HaOmroneHue KuieHns

12 .HabGmroieHre moCTOSIHCTBA TeMIIEPATYPhI MPH TIABJICHUH

13. Moneny TerIoBbIX ABUTATENEH

Jlabopamopuvie pabomol u onvimul

1. OnpIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO MPUTSKEHUS

2. OMBITHI IO BBIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOMN COJIM MJIM caxapa

3. OnbITH IO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TET

4. OmpeneneHue TaBJICHHS BO3AyXa B OAJIJIOHE IITIPHUILA

5. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJIEHUS! BO3yXa OT €ro 00b&Ma u
HarpeBaHUs WIH OXJIAKICHUS

6. [IpoBepka rumoTe3bl IMHEHHOW 3aBUCHMOCTH ITTUHBI CTOJIOHUKA KUKOCTH B
TEPMOMETPUUYECKOHN TPYOKE OT TeMIiepaTyphbl

7. HabmroneHre n3MeHeHusl BHYTpEHHEH SHEpruH TeNa B pe3yJbTaTe TeIruionepeiadu u
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paboOTHI BHEITHUX CHJT

8. UccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEITUBAHUN XOJIOJHON U TOPSYCH BOJIBI

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOJIYYEHHOTO BOAON IIPU TEINIOOOMEHE C HarpeThIM
METAJUIMYECKUM HUITUHAPOM

10. Onpenenenue yaenbHOM TEINIOEMKOCTH BELIECTBA

11. UccnenoBanue mpoiiecca UCTIAPEHUS

12. OnpeneneHre OTHOCUTEIBHOM

BJIAKHOCTH Bo3nyxa 13. Onpenenenue

yJ1€IbHON TEIIOTHI IUIaBJIECHUS JIbJIA
Pazgen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS

Onexrpuzauus Tenl. JlBa poaa 3J€KTpUUYECKUX 3apsiioB. B3aumopeicTBue 3apsyKEHHBIX TEIl.
3akon KyrnoHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEJTMYMHBI 3aps/IOB U
pPacCcTOSHUS MEXy TEIAMH).

Onektpuueckoe nojue. Hanpsk€HHOCTh anexktpuyeckoro noiid. llpuHumn cyneprno3unuun
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuyueckux 3apsoB. DIeMEHTApHBINA 3eKTpudyeckuid 3apsan. CTpoeHue aroma.
[IpoBOAHMKY M JUAIIEKTPUKU. 3aKOH COXPAHEHMSI AIEKTPUUYECKOTO 3apsiia.

OJIEKTPUYECKUIT TOK. YCIIOBUA CYIIECTBOBAHMS  3JEKTPUYECKOrO0 TOoKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe HamnpspkeHue. ConpoTuBIICHHE
IIPOBOJHMKA. YIeJIbHOE CONPOTHUBJIEHHWE BeulecTBa. 3akoH Oma s ydacTka LEMu.
[TocnenoBarenpHOE M NapaAIIEIBHOE COEAMHEHUE IPOBOAHUKOB.

Pabota 1 MOIIHOCTH AneKTpUYeCKOro Toka. 3akoH Jlkoyns— Jlenna. Dnekrpuueckue Henu u
NOTPEOUTENHN PIEKTPUIECKON SHEPTHH B OBITY. KOpoTKOE 3aMbIKaHHe.

[locTostHHBIE MarHuThl. B3aumoneldcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJeE.
MarnuTtHoe 1none 3eMiIM U €ro 3HaueHue Ui XKu3HM Ha 3emie. OnblT Opcrena. MarautHoe
T0JI€ AIEKTPUUECKOTO TOKA. [ [puMeHeHue 31EKTPOMArHuTOB B TEXHUKE. [[eliCTBME MATHUTHOTO
T10JIs1 HA IPOBOJIHUK C TOKOM.

DneKTpoABUTaTeIb MOCTOSHHOTO ToKa. lcrmonbp3oBaHWe ayieKTpoaBHUraTesieil B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

Onpiter  ®apanes.  SIBneHue  snexkTpoMarHuTtHOM — mHAaykuuu.  IlpaBwino  Jlenna.
Onexrporereparop. CrocoObl MOJNydyeHHUs 3JIEKTPUYECKON HSHEpruu. OJIEKTPOCTAHIMHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPIHH.

Jemoncmpayuu
OnexTpusanus Ten
JIBa pojia 2JEKTPUUECKUX 3apsII0B M B3aUMOJIEHCTBUE 3apsKEHHBIX TeEIl
YCeTpoiCTBO U JEHCTBUE IIEKTPOCKOIA
OnexTpocTaThuecKas HHAYKLIUS
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPSAI0B
IIpoBOAHMKY U AUDTEKTPUKH
MonenpoBaHu€e CUIOBBIX TUHUH IEKTPUYECKOTO OIS
M cTOuHMKH IOCTOSITHHOTO TOKA
JIefCTBUS SIEKTPUIECKOTO TOKA
0. DnexTpuYecKHii TOK B JKUAKOCTH
11. T"a30BHIit pa3psn
12. 3mepeHune cuiibl TOKa aMIepMeTpoOM
13. U3MepeHne 3JIeKTPUIEeCKOTO HANPSKEHUST BOJIETMETPOM
14. PeocraT 1 Mara3uH CONpOTUBICHUN
15. B3aumoelicTBrE IIOCTOSTHHBIX MAarHUTOB
16. MonennpoBaHie HEBO3MOKHOCTH Pa3/ICICHHUS TTOFOCOB MarHuTa
17. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB
18. OmwIT Dpcrena
19. MaruuTHOE 1oJie ToKa. DJIEKTPOMArHuT
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20. JleiicTBE€ MarHUTHOTO TIOJISI HA IPOBOJHHUK C TOKOM
21 DneKTpoaBUTATENh MOCTOSSTHHOTO TOKA
22. VccnenoBanue SBJICHUS AIEKTPOMarHUTHOM MHAYKIIUN
23. OnbiTel Papanes
24. 3aBUCHMOCTb HalpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro BOSHUKHOBEHHSI
25. DieKTporeHepaTop MOCTOSSHHOTO TOKa
Jlabopamopuvie pabomol u onvimul
OnpIThI 110 HAOTIOACHUIO AIIEKTPU3ALIUY TEJI MHAYKUIKEH U TPU CONPUKOCHOBEHUH
HccnenoBanue neiicTBUS 3JEKTPUUECKOTO MOJISl HA TPOBOAHUKHU U JUJIEKTPUKU
COopka u mpoBepka paboThI AIEKTPUICCKON IIETTH MOCTOSHHOTO TOKa
W3mepenue u peryaupoBaHue CUIIbI TOKa
V3mepenue u peryinpoBaHue HAPSHKCHUS
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HITYIIETO Yepe3 PE3UCTOP, OT CONPOTUBICHUS
pe3UCTOpa M HAIPSDKCHUS Ha PE3UCTOpE

7. OTmBbITHI, JEeMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COIPOTHBIICHHS ITPOBOIHUKA
OT €ro JUIMHBI, TUIOIIAI MOTIEPEYHOTr0 CEUECHUs U MaTepHrasa

8. IlIpoBepka mpaBuiia CIOXKEHHS HAPSHKSHUN TP TTOCIIEA0BATEILHOM COSAMHEHUH IBYX
pe3UCTOpOB

9. TIlIpoBepka mpaBuiia Uit CUIIBI TOKA MTPU MTAPAJUIETLHOM COSAMHEHUH PE3HCTOPOB

10. Onpenenenuie pabOTHI AIEKTPHYECKOTO TOKA, HIYIIETO YePe3 PEe3UCTOP

11. Onpenenenue MOLTHOCTH JIEKTPUUECKOI0 TOKA, BBIIEIAEMON Ha PE3UCTOPE

12. ViccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUsS Ha
HEeM

13. Onpenenenne KI1/1 narpeBares

14. ViccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MarHUTOB

15. V3ydeHue MarHuTHOTO TOJIS IIOCTOSTHHBIX MarHUTOB MPH WX 00BETUHEHNUN U Pa3IeTICHUN

16. UccrnenoBanue AeicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA W HAINPaBJICHUS TOKA B KaTYIIKe

18. Uzydenue neiicTBUs MarHUTHOTO TIOJISE HA TPOBOTHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue padOThl JIEKTPOJBUTATENS

20. N3mepenue KIT/[ anexTpoaBUraTeaIbHON YCTaHOBKU

21. OnbITHI 110 UCCNEAOBAHUIO SBIEHUS IIEKTPOMATHUTHON MHAYKIIUU: UCCIIEIOBAHHE
W3MEHEHU 3HaYeHHsI U HapaBlIeHUS MHAYKIIMOHHOTO TOKa

ok wnE

IMJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbBI
N3yuenue ¢pusnku B 8 Ki1acce HaMpaBJIeHO HA JOCTHKEHNE 00YyYaIOIIMMUCS TNYHOCTHBIX,
METaNpeIMETHBIX U MPEJIMETHBIX Pe3y/IbTaTOB OCBOEHUS yUEOHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe 6ocnumanue:

— TPOSBJICHHE UHTEpPECa K HCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON
¢bu3nveckoil HayKH; — IEHHOCTHOE OTHOUIEHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX
(U3UKOB.

I'pasxicoanckoe u dyxo6eno-npascmeennoe 6ocnumanue:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUHU OOIIECTBEHHO-3HAYUMBbIX U
3THUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKH;
— OCO3HAaHME Ba)XHOCTH MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B ACSITEIBHOCTH YUYEHOTO.

Icmemuueckoe éocnumanue:

— BOCIIPHUSTHE CTETHYECKUX KaueCTB (PU3NUECKOI HayKH: €€ TapMOHUYHOTO
ITOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HAHHUE IIEHHOCTH (PM3MUYECKON HayKH KaK MOIITHOI'O MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIOIIEH KYIbTYpPHI;



— pa3BUTHE HAYYHOH JIFOOO3HATEIFHOCTH, MHTEPECA K UCCIIET0BATEICKOM
NEeSTETHHOCTH.

Dopmuposanue Kyabmypot 300p08bs U IMOUUOHAILHO20 0J1A20N0AYYUA:

— OCO3HaHHME IIEHHOCTH 0e30macHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHIECKOM
MUpE, BAXKHOCTH MIPABHII O€30MTACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTax, C
AJIEKTPUYCCKHUM U TETJIOBBIM 000PYI0BAaHUEM B JIOMAIITHUX YCIOBUSX;

— c(hopMHPOBAaHHOCTH HaBbIKa pe()ICKCUH, PU3HAHUE CBOETO MTpaBa HA OIIHUOKY H
TaKOro K€ IIpaBa y APYroro 4eaoBeKa.

Tpyooeoe socnumanue:

— aKTHMBHOE y4acTHE B PEIICHUHU MPAKTUYECKHUX 33J1a4 (B paMKaX CEMbH, IIIKOJIbI,
ropojia, Kpas) TEXHOJIOTHYECKOM M COIMAIbHOM HAIIPaBICHHOCTH, TPEOYIOIIMX B TOM
yucie U PU3NIECKUX 3HAHUM;

— HHTEpEC K MPAKTHYECKOMY H3y4eHUIO Mpodeccuid, CBSI3aHHBIX C (DU3UKOM.

JKonozuueckoe eocnumanue:

— OpHEHTAIUs Ha TpUMEHeHNe (U3UIYECKUX 3HAHUN TS pelIeHUs 3a/1ad B 00J1acTH
OKpY>Karollel cpeibl, IIIaHUPOBAHUS TOCTYIKOB U OIEHKH X BO3MOXKHBIX
MOCIIEACTBHH JIJIsl OKPYXKAIOIIEH cpeabl;

— OCO3HaHHE TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX IMPOOJIEM U MyTEeH UX PEIICHUS.
Aoanmayus o0yuaroue2oca K UsMEHAIOUWUMCA YC108UAM COUUATbHOU U NPUPOOHOIL CPedbl:
— MOTPEOHOCTh BO B3aUMOCHCTBUH IIPH BBHIMIOJHEHUN UCCIICIOBAHUH U IIPOSKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JAPYTHUX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO IEATETbHOCTh;
— MOTpeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHUIL, B TOM YucCIie (OPMYIUPOBATH UJIEH,
MOHSATHS, TUIIOTE3bI O QU3HYECKUX OOBEKTaX U SBJICHHSIX;

— OCO3HaHHE JIe(PUITMTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKH;
— IUIAaHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETCHUN HOBBIX (DH3UYECKHUX 3HAHUM;

— CTpeMJICHUE aHAIM3UPOBATH U BBISBISATH B3aUMOCBSI3H PUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3UYECKUX 3HAHUI;

— OILIEHKA CBOMX JEHCTBUI C YUETOM BIUSHUSA HA OKPYKAIOIIYIO CPEly, BO3SMOKHBIX
JI00ATBHBIX TIOCIIEICTBUM.

METANIPEJIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIe MO3HABATEIbHBIC IEUCTBUS

ba3zoevle nozuueckue oelicmeus:

— BBISBIISITh U XapaKTePU30BaTh CYIIECTBEHHbBIE TPU3HAKN OOHEKTOB (SIBJICHUH);

— YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JJIsi 00OOIICHHS U
CpaBHEHUS,

— BBISBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (akTax, TaHHBIX U
HaOJIIOICHUSIX, OTHOCSIIUXCS K PU3NUECKUM SIBIICHUSIM;

— BBISBIIATH IPUUYUHHO-CJIEICTBEHHBIE CBS3U MPU U3yUYeHUU GUBHUECKUX SIBICHUN U
MPOIIECCOB;  JEJIaTh BBIBOJbI C UCIIOIb30BAHUEM JIE€TYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIFOUeHHH, BBIJIBUTATh THUTIOTE3bI O B3aUMOCBS3IX (DU3NYECKUX BEITHYHH;

— CaMOCTOSITEIHHO BBIOUpATh croco0 pelieHus: yaeOHol Gpu3ndeckoii 3a1a4u (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHHUsI, BHIOOp Han0oJIee MOIXOAIIETO C YYETOM CaMOCTOATEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:
— HCHOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENbCKUM HHCTPYMEHT IMO3HAHUS;
— TPOBOJUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIJIAHY OMBIT, HECTIOXKHBINA (PU3NUECKU
AKCIIEPUMEHT, HeOOMBIIIOE HCCe0BaHNe (U3UMUECKOTO SBICHHUS,
— OIIEHUBATh Ha MPUMEHUMOCTH B IOCTOBEPHOCTh HH(OPMAITHIO, TTOTYICHHYIO B XOJIE
HCCIIE0BAHUS WM SKCIIEPUMEHTA;
— CaMOCTOSITENbHO (OPMYIUPOBATH 0000IIEHHUS ¥ BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHUSI, OIBITA, NCCIIENOBAHM,
— MPOTHO3UPOBATH BO3MOXKHOE AalIbHENIIIee pa3BUTHE PU3NIECKUX TIPOIECCOB, a TAKKE



BBIIBUTATh MPEIOI0KEHUS 00 UX PA3BUTHUH B HOBBIX YCIOBUSX U KOHTEKCTAaX.

Paboma c unghopmayuei:
— MPUMEHSTH Pa3INYHbIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IPU TIOUCKE U 0TOOpe
nH(OpPMAaIIMY UITH JJAHHBIX ¢ YYETOM MpeIoKeHHON yueOHO! (pu3ndecKoi 3a1auu;
— aHaIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(DOPMAIIHIO PA3TUIHBIX BHIOB
1 (OpM IpeICcTaBICHUS;
— CaMOCTOSITeNIbHO BEIOMPATh ONTUMAIIbHYIO (POpMY IIpeCTaBIeHU HHPOPMALIUU U
WUTIOCTPUPOBATH PellIaeMble 3a7]a4ui HECIIOKHBIMU CXEMaMHu, IuarpaMMaMu, HHOU TpaduKoi u
UX KOMOMHAIUSMU.
YHuBepcanbHble KOMMYHUKATUBHbBIE IEHCTBUS
Obwenue:
— B X0JIe 00Cy>KIeHHs yueOHOT0o MaTepualia, pe3yabTaToB J1a00paTOPHBIX PadOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TeMbI U BBICKa3bIBAaTh UJICH, HAIICJICHHbIC Ha
pellIeHre 3aauu U oJiiepKaHue 01arokenaTeIbHOCTH OOLICHUS;
— COIIOCTABJIATh CBOU CYXICHUS C CY)KACHUSMH JIPYTHX YYaCTHUKOB TUAJIOTa,
OoOHapyXUBaTh Pa3IMYKMe U CXOJICTBO MO3UIIMIL; BEIPAXKaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX; MyOJIMYHO MPEICTABIATH PE3YJIbTAThl BBITOIHEHHOTO (PU3HUECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, IIPOCKTA).
Coemecmnasn deamenpHocmy (COmpyoOHUYECmMaEo0):
— MOHUMATbh U UCIOIB30BATh MPEUMYILECTBA KOMAHIHON U UHIUBUIYATbHON paOOTHI pU
pelIeHnH KOHKPETHON (hPU3HUecKOi mpoOIembl;
— MPUHUMATH LIEJIH COBMECTHOU JeSTeNIbHOCTH, OPTaHU30BBIBATh ACUCTBUS IO €€
JTOCTIDKEHUIO: PACTIPEICISITh PO, 00CYKIATh MPOIECCHI U PE3YIIbTAaThl COBMECTHOM
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
— BBINOJIHATH CBOIO YacTh PabOTHI, JOCTHrasi KAYECTBEHHOTO pe3yabTara 10 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOM JICUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
— OIICHMBATh KAUeCTBO CBOETO BKJIAJa B OOIINI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YUACTHUKAMU B3aUMOJACHCTBHUS.
YHuBepcanbHbIe PETyIsSTUBHbIEC IEHCTBUS
Camoopzanuzayus:
— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMIUX IS PEIICHHS
(bu3NUYeCKUX 3HAHMI;
— OPHUEHTUPOBATHLCS B PAINYHBIX IMOJXOAAX MPUHATHS PEIICHUH (MHINBUIYAITBHOE,
MIPUHSATHE PEIIeHUs B TPYIIE, IPUHATHE PEUICHUH TPYIIOoN );
— CaMOCTOSITENTFHO COCTABJIATH AITOPUTM PEIICHUsT PU3NIECKON 3a1auu WITH TIIaHa
WCCIIEIOBAHMS ¢ YYETOM HUMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH MpeaiiaraeéMble BApUaHThI PEIICHUN;
— JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camokonmpons (peghrexcus):
— JIaBaTh aJICKBaTHYIO OIICHKY CUTYAIlUU U MpeJiarath 1iaH e€ n3MEeHEHUSs;
— OOBSACHATH MPUYHUHBI TOCTHKEHUS (HEJJOCTUKEHHSI) PE3yIbTaTOB AEITEIbHOCTH, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY;
— BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTH (B TOM YHUCJIE B XOJ] BBIIIOJHEHHUS (PU3HUUECKOTO
WCCIIETOBAHMS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIUXCS CUTYAIIHH,
YCTaHOBJICHHBIX OIIMOOK, BOSHHUKIIIUX TPYTHOCTEH;
— OIICHMBATh COOTBETCTBUE PE3yIbTaTa IENH U YCIOBHUSIM.
Imoyuonanvholit unmenneKm:
— CTaBHTH ce0s1 Ha MECTO JIPYTOT0 YEIOBEKa B XOJI€ CIIOpa MM IUCKYCCHU Ha
Hay4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.
Ilpunamue ceba u opyzux:
— TpU3HAaBaTh CBOE MPABO HA OMIMOKY IPHU PEIICHUH PU3NIECKUX 3a]1ad HITH B
YTBEPKJACHUSIX Ha HAYYHBIE TEMBI M TaKOE K€ TIPaBO APYTOTO.

INPEIMETHBIE PE3YJIBTATDBI



[TpenmerHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(OPMUPOBAHHOCTH Y
0o0yJaronuxcsi yMEeHUM:
—  HCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTATMUECKUE U aMOp(HBIE Tella, HACHIICHHbIH
U HEHACBILICHHBIM Map, BJIAXHOCTb BO3/yXa; TeMIIepaTypa, BHYTPEHHsS SHEprus, TEIIOBOMH
JBUTATEb; DJIEMEHTApHBIM 3JIEKTPUUECKUN 3apsf, SJIEKTPUUECKOE TIO0J€, IMPOBOJHUKU U
IUAJIEKTPUKH, IIOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE I10JI€;
— pa3nuyarth SABICHHS (TEIIOBOE pacIIMpeHne/CkaTue, Teronepeaaya, TeIioBoe paBHOBECHE,
CMauyMBaHME, KallWUISPHbIE ABJICHMs, UCHApEHHE, KOHAEHCAlUs, IUIaBJICHHUE, KPUCTAIIU3aIMs
(oTBepaeBaHue), KHUIEHHE, TeIUlonepenaya (TEmIONPOBOJIHOCTh, KOHBEKIUS, H3Iy4eHHUE);
UIEKTpU3alMs Tell, B3aUMOACHUCTBUE 3apsAloB, AEHCTBHs 3JIEKTPUYECKOr0 TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBUE MArHUTHOIO IOJI Ha MPOBOJAHUK C TOKOM,
JIEKTPOMArHUTHAsE MHIYKIMS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
— pacrno3HaBaTh MPOSIBICHHE HM3YYCHHbIX (DU3MUYECKMX SIBJICHHUN B OKPYXAloOIEeM MHpE, B
TOM dYucie (U3NYECKUE SIBICHUS B NPUPOJAE: MOBEPXHOCTHOE HATSHKEHHWE M KaNWUISIPHBIC
SBJICHUSI B TNPHUPOJE, KpUCTAIbI B mpupoje, uznydeHue CousiHua, 3amep3aHue BOIOEMOB,
MOpCKHE Opu3bl, O00pa3oBaHHWE pOCH, TyMaHa, HHEs, CHEra; JJCKTPUYECKUE SBICHHUS B
aTMocdepe, 3JIeKTPUYECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE IoJjie 3eMiH, Jpei¢ MO0 COB,
pOJIb MarHUTHOTO MOJIS JUIS KU3HU Ha 3emile, NOJSPHOE CHUSIHHUE;, MPU 3TOM IEPEBOIUTH
IIPAKTUYECKYIO 3ajauy B yueOHy1o, BBIJICIISATh CYIIECTBEHHbIE
CBOWCTBa/TpU3HAKN (DU3UUECKUX SBICHHIA;
— OIIMCBIBaTh M3y4YCHHbIE CBOICTBAa Tesl W (U3NYECKUE SIBJICHUS, UCIONb3Ys (U3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPrUsl, KOJIMYECTBO TEIUIOTHI, YEIbHAs TEINIOEMKOCTb
BEIIECTBA, YJeNbHas TelJoTa IUIABJIEHUs, YyJelIbHAas TEIUIoTa MapooOpa3oBaHMs, YyelbHas
TEIUIOTa CrOpaHMs TOIUIMBA, KOX(PQHUIMEHT TIOJE3HOrO JEHCTBUS TEIUIOBOW MAIIHMHEI,
OTHOCHUTEJIbHASI BJIAXHOCTb BO3JlyXa, OJEKTPUUYECKUN 3apsij, CHJa TOKa, 3JIEKTPUYECKOe
HalpsDKEHUE, CONPOTUBIIEHHME IPOBOJHMKA, YAEJIbHOE CONPOTHBIICHHE BEIIECTBA, paboTa U
MOIITHOCTh JIEKTPUUYECKOI'0 TOKA); MPU OMHCAHUM NPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUs U €IUHULBI (PU3HUECKUX BEJIMYMH, HAXOAUTH (YOPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO (DPU3MUYECKYI0 BEIMUYUHY C JAPYTMMM BEJIMYMHAMM, CTPOUTH TI'padUKu
M3Y4YEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUNH;
— XapakTepu30BaThb CBOMCTBA Tej, (PU3MYECKUE SBICHHUS M MPOLECCH, UCHOIb3ysd OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEIECTBA, IPUHIUI CYNEPHIO3UINU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui ydacTka Liemw,
3akoH J[oyns -JleHna, 3aKOH COXpaHEHUs! SHEPTUU; MIPU ITOM J1aBaTh CJIOBECHYIO (JOPMYIUPOB
KY 3aKOHA U 3alAChIBaTh €70 MATEMaTUYECKOE BBIPAXKECHHUE;
— OOBSICHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYaluil
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00bsic-HeHHe U3 1 - 2 TOrMYecKuX IIaroB ¢ ornopoil Ha 1 - 2 U3y4YeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUM, (PU3UYECKUX 3aKOHOB WJIM 3aKOHOMEpPHOCTEH; pemaTh pacuéTHble 3agaud B 2 - 3
NeNCTBUS, UCIOJB3YSl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PHU3MUECKUE BEIMYUHBI: HA OCHOBE
aHaJIM3a yCJOBMS 3a/layM 3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUIS
pelieHns 3ajadd, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE JIIsl €€ pelIeHUs, MPOBOIUTh
pacy€Thl U CPaBHUBATH MOJIyY€HHOE 3HaUeHUE (PU3MUecKOl BETMUUHBI C N3BECTHBIMU JTaHHBIMH;
— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPHU MOMOIIU (U3UYECKUX METOJIOB;
UCIOJIb3YSl ONMCAaHUE HCCIIEJOBaHMs, BBIIEIATh IPOBEPSEMOE IPEIIIOJIOKEHNE, OLEHUBATh
MIPaBWJIBHOCTb MOPSIIKA MPOBEIEHUS UCCIIEIOBAHMSI, IEIaTh BHIBOJIBI;
— TPOBOJUTH OIBITHI MO HAOMIOJNEHHUIO (PU3UYECKUX SBICHUNA MM (PU3NYECKUX CBOMCTB Tel
(KanwIsipHBIE SIBJICHMS, 3aBHCHMOCTH JIaBJICHHSI BO3/JyXa OT ero o0béma, TemrmepaTyphl;
CKOPOCTH  TIpollecca  OCTBIBaHUS/HarpeBaHusi  NpH  U3IYYEHHH  OT  I[BETa M3y
YaroIIel/IorIomaroleil MOBEPXHOCTH; CKOPOCTh UCIIAPEHMs BOJBI OT TEMIEPaTyphl >KUJIKOCTH
U iomanu e€ MOBEPXHOCTH; 3JIEKTPHU3aALMUs TE€Jl U B3aUMOJAEHCTBHE AIEKTPUUYECKUX 3apsi/IOB;
B3aUMOJICHCTBHE MTOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisi MarHUTHBIX MOJIEH MOCTOSHHBIX



MarHuToB; ACWCTBHS MAarHMTHOTO IOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHMTa,
CBOWCTBA  OJICKTPOJBUTATENsS  IOCTOSIHHOTO  TOKa):  (OPMYIHMpOBaTh  MpOBEpsiEMbIE
NPEIIOI0KEHNs, COOUPAaTh YCTAHOBKY W3 NPEIJIOKEHHOIO O0OpYAOBaHMS; OMNMCHIBATH XOJ
OIbITa U (POPMYITUPOBATH BHIBOJIBI;

— BBIIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAXKHOCTH BO34YXa, CHJIBI
TOKa, HANpSHKEHUS C HUCIOJIB30BAHMEM aHAIOTOBBIX MPHOOPOB W JIATYUKOB (PH3HUUECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTATHl U3MEPEHUN C YUETOM 3a1aHHON aOCOIFOTHON MOIPEIIHOCTH;
—  TPOBOJUTH HCCIEJOBAHUE 3aBUCHMOCTH OJHOW (DM3WYECKOM BEIMYMHBI OT JPYro ¢
HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTb COIIPOTUBIIEHHUS IPOBOJHHKA OT €ro
JUIMHBI, TUIOINAAU IONEPEYHOI0 CEUYEHUs U YACIBHOIO COIPOTHUBIICHUS BEUIECTBA NPOBOJIHUKA;
CWJIBI TOKa, WAYIIErO0 4epe3 IPOBOJHUK, OT HANpsIKEHUS Ha IPOBOJAHHUKE; HCCIEIOBAHUE
[I0CJIEIOBATENbHOTO M MApaJJIeNIbHOTO COEIMHEHWH IPOBOJHUKOB): IUIAHUPOBATh HUCCIIEAO
BaHUE, cOOMpaTh YCTAaHOBKY W BBINOJHATH H3MEPEHHUSA, CIEAys MPeIOKEHHOMY IUIaHY,
(buKkcupoBaTh pPE3yNbTaThl MOJTYYEHHOW 3aBUCHMMOCTH B BHJE Tabaul] U TrpaduKoB, IenaTh
BBIBOJIbI 110 PE3YyJIbTaTaM MCCIIEI0BAHUS;

— TPOBOJAUTH KOCBEHHBIC HM3MEpPEHHsS (DU3NYECKHX BEIUYMH (yIEJbHAs TEII0EMKOCTh
BEIIIECTBA, COINPOTHBIIEHUE IPOBOJHMKA, paboTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA):
TUTAHUPOBATh U3MEPEHHSI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEIIOKEHHON
MHCTPYKLUU, U BBIYUCIIATH 3HAUEHUE BEJINYUHBL;

— co0uroaTh MpaBmiIa TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
— XapaKTepu30BaTh NPUHLUIIBI AEUCTBUSA U3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
ONOpO Ha MX omnucaHus (B TOM 4YMCIE: CHCTEMa OTOIJIEHHs JIOMOB, TMIPOMETp, MapoBas
TypOuHa, aMIEpPMETP, BOJBTMETP, CUETUMK BJIEKTPUUYECKOM SHEPrUH, IEKTPOOCBETUTEIbHbIE
npuOOpBl, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), MEKTPHUUECKUE MPeAOXPaHUTEINN;
AJEKTPOMArHuT, AJIEKTPOJBUraTeNIb IIOCTOSIHHOIO TOKA), HCIOJb3YyS 3HAHHUS O CBOMCTBax
¢busnueckux SIBJICHUI U HEOOXO0MbIe
¢bu3nveckre 3aKOHOMEPHOCTH;

—  pPacHo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA W M3MEPHUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEPMOC, MCHUXPOMETD,
TUTPOMETP, JIBUTATeNlb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBbI
ANEKTPUYECKUX LIeTIel € MOCIEeA0BaTeNbHBIM U NapauIeIbHbIM COEIMHEHUEM AJIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAYCHMS SJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

— MPUBOJAUTH IPUMEPBI/HAXOUTh HHPOPMAIIUIO O TPUMEpPaX NMPAKTUIECKOTO UCIIOJIb30BAHUS
(bu3nYecKux 3HaHUH B MOBCETHEBHOM JKU3HU I oOecrieueHus: 0€30MacHOCTH MpU 0OpaIlieHuH ¢
npubo-paMu ¥ TEXHUYECKHMMH YCTPOHCTBAMM, COXPAHEHUs 3/10pOBbSI U COOJIOJICHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOLIEH CpelIE;

— OCYILIECTBIJIATh MOUCK HHpOpMAnuu (U3UYECKOTO cojJiepkaHus B ceTu VHTepHeT, Ha
OCHOBE MMEIOIINUXCS 3HAHUN U IIyTEM CPAaBHEHHs JOIOJHUTEIBHBIX HCTOUYHUKOB BBIIEIATH
nH(pOpPMaLINIO, KOTOpas SIBJISIETCS TPOTUBOPEUNBOM UITM MOXKET OBITh HEOCTOBEPHOI;

—  HCIIOJIb30BaTh IPH BBINOJHEHWU Y4YEOHBIX 3a/JaHUNl HAay4HO-TIOMYJSPHYIO JINTEPaTypy
($U3MYECKOTO CcoJep)KaHMs, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu WHTepHeT; BiaueTh
npuémMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMAIMK M3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTYIO,

—  co3/aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M KpaTKUE YCTHBIE cCOOOIIeHus, 00001mas
MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PM3UYECKOIO COAEpKAaHMS, B TOM YHUCIE IMYOJIUIHO
MIPENCTABIATh PE3YNbTAaThl NMPOEKTHOW WM MCCIEN0BATENIBCKONW JESATENBHOCTH; IPU 3TOM
IrPaMOTHO HCIOJIb30BaTh HM3YYEHHBIN NOHATUWHBIM ammapar Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUIEHHUE ITPE3EHTAIINEN;

—  TpU BBINOJHEHWU YUYEOHBIX TNPOEKTOB M HCCIEAO0BaHUN (U3HUECKUX TIPOIECCOB
pacripenienath 005S3aHHOCTH B IPYIIE B COOTBETCTBHM C IMOCTABICHHBIMH 3aJlauaMU, CIEIUTh
3a BBIMIOJIHEHUEM IUIaHa JEHCTBUIM U KOPPEKTUPOBATH €T0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ| B JIEATEIILHOCTh T'PYIIIbI; BEICTPAaUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, TPOSBIAL
TOTOBHOCTb Pa3periaTh KOH(DIUKTHI.
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TeMaTnuyeckoe NJIAHMPOBAHUE

dusuka 8 Kiacc

Ne Pazgen, Tema Kom-Bo K-Bo K-Bo
n/m 4-B IIPAKTUYECKUX | KOHTPOJBHBIX
pabor pabor
1 | Pasnpen 1. TemnoBeie aBiIeHUS 28 2
1.1 | CtpoeHue u CBOMCTBA BEIIECTBA 7 1
1.2 | TemnoBsie mpoIeCcChl 21
2 | Paznmen 2. DnekTpuyecKre U MarHUTHBIE 37
SIBJICHUS
2.1 | Dnexrpuyeckue 3apsaapl. 3apsLKEHHbIE Tena U 7 1
HX B3aUMOJICHCTBHUE
2.2 | TlocTOSIHHBIN 2JIEKTPUUECKHI TOK 20 10 1
2.3 | MarHuTHbIC SIBJICHUS 6 1
2.4 | DneKTpOMarHuTHas WHIYKIIHS 4 1
3 | [loBTOpenue 3 1
4 | Uroro 68 21 5
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IoypouyHoe muIaHMpOBaHUeE

No Tema ypoka Koin-Bo OCHOBHBIE BU/IbI DJIEKTPOHHBIN Hcnons3oBanue
n/m 4acoB JIeATETLHOCTH pecypce 00opyIoBaHUs IIEHTPA
€CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKON
HanpasieHHocTen «Touka
pocTtay
1 OCHOBHBIE MOJIOKEHUS 1 Ha6moeHue u | Karajor ccbuiok
MOJIEKYJISIPHO-KUHETHUECKON Teopuu MHTEpIIpeTays omnbIToB, | Ha
CTPOCHHUS BEIIECTBA CBUJIETEIBCTBYIOLINX 06 | pecypcebl 0
2 Monenu TBEpAOro, KUAKOIO U 1 ATOMHO-MOJICKYJISIPHOM busuke;
razo00pa3HOro COCTOSHUMN CTPOEHHH BemecTpa; | OCCIUIATHbIC
BCIICCTBA ONBITHL ¢ pacTBOpeHmem | OOydatonIue
3 CmauuBanue 1 pasIMYHBIX ~ Bewects B | IPOTPAMMbI  TIO
4 Kanunnspusie sBieHus. 1 BOJIC; dusuke; Ob6opynoBanue IS
JlaboparopHas pabota "U3ydyeHue Pemicuue 3a1a4 o | 1abopaTopHbie | naGopaTOpHBIX pabot u
KanWJUISPHBIX SIBJIEHUN" OLIEHUBAHUIO  KOJMYECTBA paboTEI; YUYEHUUECKUX OIBITOB (Ha
aTOMOB WJIM MoOJieKya B | dHAMaluid base KOMIIJIEKTOB
SAMHULIE oGbéma | Pr3HUECKHX s OI'9)
5 Kpucrannnueckue u amopgHbie 1 BellecTBa, AHaiu3 Tekcra | TPOUCCCOB;
TBEPABIE TEIA JPEBHUX aTomucrop | PU3HUCCKas
6 TermoBoe pacIIMpeHue U CKaThue 1 (Hampumep, (dbparmenTa OHUUKIIONIC AN,
7 O60061maronuii ypok 1no Teme 1 nosMmel  Jlykpemua — «O POIL;
"CtpoeHue u cBOWCTBa BemecTna' MIPUPOAE BELICH») ¢ | MynbTumenuitn
H3II0KeHHEeM obOocHoBaHuii | PIC IPC3CHTANMH
aTOMHOM TUIIOTE3bI
(cMbIcTIOBOE YTEHHE).
OrneHka  yOeIUTEIbHOCTU
9THUX 00O0CHOBAHUIA;
OOBbsicHeHHe OPOYHOBCKOTO
JIBHKEHUSI, SIBJICHUSI
muhdy3unn pasnuuui
MEXJy HHMH Ha OCHOBE
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IIOJIOKECHUM MOJIEKYJISIPHO-

KMHETUYECKON TEOpUH
CTPOECHMS BEIIECTBA;
OO0ObBsAcHEHHE OCHOBHBIX
paziuuuii B CTPOCHHUU
ra3os, JKUJKOCTEH u
TBEPJIBIX TEN c
HCHOJIb30BaHUEM
OJIOKEHUM
MOJIEKYJISIPHOKHUHETUYECKO
)74 TEOPUH CTPOECHMUS
BEIIICCTRA;

IIpoBenenue ONbITOB MO
BBIPAIUBAHUIO

KPUCTAJJIOB MMOBAPEHHOM
coau WJIN caxapa;
ITpoBenenue U
0O0BsICHCHUE OIILITOB,
JIEMOHCTPUPYIOIINX

KalmuUIsIpHbBIC SIBICHUS U
SIBJICHUE CMauyHBaHUS,
OObsicHeHHE posu
KalmWJUISIPHBIX SIBICHUW JIJIS
MOCTYIJICHUS BOJIBI B
opranusm pactenuit (MC —
ouosorus);

Habnronenune, mnpoBeneHue
H OOBSICHEHHE OIILITOB IO
HaAOJIFOJICHUIO  TEIJIOBOIO
pacupeHust ra3os,
JKUJKOCTEU U TBEPIBIX TEJI;
OObsicHEHHE  COXpaHEHUs
o0BéMa TBEPABIX TEl,
TEKYy4ECTH KUIKOCTH (B TOM
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YHUCJIC, Pa3HUIIbL B
TCKYUCCTU JJIA Pa3HbIX
KHUIKOCTEH), JaBJICHUS
rasa;

[IpoBenenue OTIBITOB,
JEMOHCTPUPYIOLLIUX
3aBUCHUMOCTD JABJICHUS
BO3/yXa OT €ro o0béMa u
HarpeBaHus WK
OXJIaXXKACHUA, nu nux
OOBsSICHEHHE Ha  OCHOBE

aTOMHO-MOJIEKYJIIPHOT O
YUYCHUS; Amnanu3z
MPAKTUYECKUX  CUTYyaIlUH,
CBSI3aHHBIX CO CBOMCTBaMU
ra3os, JKHJIKOCTEH u
TBEPJIBIX TEII,

8 Temmneparypa. BHyTpeHHsIs sHEpTHs 1

9 CrniocoObl U3MEHEHNS BHYTPEHHEN dHEprun 1

10 | Bunmsl Teruionepenadn 1

11 | Temnsonepenaua B mpupoze U 1
TEXHUKE

12 | KontpomnsHas paboTa 1o reMam 1
"CTpoeHue u CBOIMCTBa BelecTBa" 1
"Teruonepenaya”

13 | KommnyecTBo TemIoOTEL. Y aeabHas 1
TEIUI0EMKOCTh BEILIECTBA

14 | Tennoo6men. JlaboparopHas 1
pabora "VccnenoBanue siBICHUS
TEII000MeHa NpU CMEUTMBaHUN
XOJIOJTHOW Y TOpsiueit BObI"

15 | TemnmoBoe paBHOBECHE. 1

JIaGoparopHas paboTa

OG6ocHOBaHKE MPaBUII
M3MEPEHUS TEMIEPaTyphI;
CpaBHeHUE pa3INYHbIX
CIOCOOOB U3MEPEHUS U
[IKAJT TEMIIEPaTyPHI;
Habmonenue n
0OBsICHECHHE OITLITOB,
JEMOHCTPHUPYIOIITIX
W3MEHEHNE BHYTPEHHEN
SHEPruu Teja B pe3ysibTaTe
Teronepeaayu u paboThl
BHEIIHUX CHIT,
Haobmronenue u
O0O0BSICHEeHHE OIIBITOB,
00CYXJIeHUE TTPAKTUIECKUX
CHUTyalHH,

Karanor cceliok
Ha

pecypchl 0
¢du3uke;
OecriaTHBIC
obOyyaromue
IpOrpaMMbl  TIO
¢du3suke;
nabopaTopHbIe
paboThI;
aHMMAaIus
buznyecKux
MPOILIECCOB;
¢buznueckas
SHIMKJIONEINS,
POIII;
MynpTrMeTUITH

Ob6opynoBanue VTS
1a00paTOPHBIX pabor u
YUEHHUYECKUX OIBITOB (Ha
6aze KOMILJIEKTOB
st OI'9)

O6opynoBanue JUTS
1a00paTOPHBIX pabot u
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"OnpeneneHue KOIM4ecTBa
TEIJIOTHI, MOJYYEHHOTO BOAOU MPHU
TEII000MEHE C HarpeThIM
METAUTUYECKUM HHIHHIPOM"

16

YpaBHeHHE TEIJIOBOTO OajlaHca.
JIaboparopHast pabota
"OnpeneneHue yaeabHON
TEIIOEMKOCTH BellecTBa"

17

Pemrenue 3agad mo reMme
"Temrooomen"

18

[InaBnenue u oTBEpAECBaHUE
KPUCTANINYECKUX BEIIECTB

19

VY nenbHas TEmIoTa MIaBJICHUS.
JIaboparopHast pabota
"OnpenencHue yaeabHOU TEIIOThI
IUIaBJIEeHNA JIbaa"

20

[TapooGpa3oBanue U KOHICHCAITHS.

Hcmapenue

21

BrnaxnocTth BO3yXa

22

W3mepeHune BIa)KHOCTH BO3IyXa.
JlabopaTopHas pabota
"OnpeneneHne OTHOCUTENbHOU
BJIQ)KHOCTH Bo3ayxa"

23

Kunenne. Y gensHas Termiora
napoo0pa3oBaHus

24

Pemrenue 3agad mo reMme
"N3meHeHne arperaTHbIX
COCTOSIHUH BelecTBa"

25

DHeprus TOIINBA. Y IeTIbHas
TEIJI0Ta CTOPAHUS

26

[TpuHIUTIBI paOOTHI TETIIIOBBIX

JIEMOHCTPUPYIOIIHX
pa3UYHbIE BUIbI
TeTIoNepe1auu:
TETJIONPOBOIHOCTb,
KOHBEKITUIO, U3JTyYCHUE;
Hccnenoanue siBICHUS
TETJI000MeHa MpH
CMEIIMBAHUU XOJIOJHOMN

U TOpsiueil BOJIbI;
HaGmroneHue
YCTaHOBJICHHUS

TETIJIOBOTO PABHOBECHS
MEXy TOpsYer U
XOJIOJHOM BOJOIA;
Onpenenenue
(u3mepeHue)

KOJIMYECTBA TEILJIOTHI,
MOJIYYEHHOTO BOJIOMN

IpH TEIUI0OOOMEHE ¢
HarpeThIM
METaTTUYECKUM
WIUHIPOM;
Onpenenenue (U3MEpEHUE)
YJI€TbHOM TEIUIOEMKOCTH
BEIIIECTBA;

Pentenue 3amau,
CBSI3aHHBIX C
BBIYMCJIICHUEM KOJIUYECTBA
TEIUIOTHI U TETUIOEMKOCTH
NP TEII000MEHE;
Ananmu3s cutyanun
MPAKTUYECKOTO
HCITOJIb30BAHUS TETIJIOBBIX
CBOWCTB BEIIECTB U

BbIC MIPC3CHTAlNN

YUEHUYECKUX OIBITOB (Ha
baze KOMILJIEKTOB
st OI'D)

O6opynoBanue IS

n1abopaTOPHBIX pabot u
YYCHUYECKUX OMBITOB (Ha

0aze KOMIUICKTOB
st OI'D)

Oo6opynoBanue TSI
1ab0pPaTOPHBIX pabot u
YUECHUYECKUX OIBITOB (Ha
0aze KOMIUICKTOB
st OI'D)

Ob6opynoBanue VTS

1a00paTOPHBIX pabor u
YUYEHUYECKUX OMBITOB (Ha

Oase KOMILIEKTOB
st OI'D)
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npurateneii. KII TerioBoro
JIBUTATEIIS

27

Pemenue 3agau mo Teme ""TermioBnie
siBieHus". Buasl Temionepenayu,
KOJIMYECTBO TEIJIOTHI, HU3MEHEHHE
arperaTHbIX COCTOSIHUM BEIIECTBA,

BJIAKHOCTh BO3/1yXxa"

28

Pemenue 3agau mo teme ""TermioBnie
siBieHus". Buasl Temionepenayu,
KOJIMYECTBO TEIJIOTHI, U3MEHEHHUE
arperaTHbIX COCTOSIHUI BEIIIEeCTBa,

BJIAYKHOCTh BO3Ayxa"

29

O60061maromui ypok 1mo Teme
"TermioBble ABIeHUA"

30

KonTponbnas padbora no teme
"TenoBele ABIeHUA"

MaTepuaaoB, HAIPUMEp B
LIEJISIX SHEProcOepeKeHUs:
TETLTON30JIS IS,
sHeprocOeperarpmnme
KPBIIIIH,
TEPMOAKKyMYJISITOPHI H T.
A.;

HaoOmronenue sssnenuii
WCIIApCHUS U
KOHJICHCAINH,
Hccnenopanue mporecca
HCTIapEHUS] PA3JIMIHBIX
JKUJIKOCTEH;

OObsicHEeHHE SABJICHUN
WCIIApCHUS U
KOH/ICHCAIIUW Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO
yuenus; Habmronenue u
o0BsICHEHHUE TIpoIiecca
KUTICHUS, B TOM YHUCJIS
3aBUCUMOCTH
TeMIIepaTypbl KUTICHUS

OT JIaBJICHHS;
Omnpenenenue (U3MEPEHUE)
OTHOCHUTENHHOM BIAXXHOCTH
BO3/yXa;

Habnronenne

nporiecca IIaBJIeHUs
KPUCTAITUYECKOTO
BEIIECTBA, HAIIPUMEP
nbaa; CpaBHEHHE
MIPOIIECCOB TIJIABJICHUS
KPUCTAJUTHICCKHUX Tl

W pa3MATYCHUS TTPH
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HarpeBaHUH
aMOpGHBIX TEJT,
Omnpenenenue
(u3mMepenue) yaeapHoM
TEIUIOTHI TLIABJICHHS

abaa. O0ObsicHEHHE
SIBIICHUH TIJIABJICHUS B
KpHUCTaJUTU3alluu Ha
OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUYCHUS;
Pemenne 3aga4, CBsI3aHHBIX
C BBIYHCJICHUEM
KOJIMYESCTBA TEIJIOTHI B
npolieccax Terionepeadn
MIPH TIJIABJICHUU U
KpHUCTaJUTU3allNH,
HUCIIAPCHUH U
KOHJICHCAIUH;

Amnanus cutyanuin
MPAKTHYECKOTO
MIPUMEHEHUS SIBJICHUI
IUTABJICHUS U
KpHUCTaJTU3allNH,
HampuMep, MOJTy9IeHUe
CBEPXUYUCTHIX MAaTEPHUAJIOB,
coJieBas TpeJika u Jp.;
AHnanus paboTsl 1
00bsICHEHUE MTPUHIUTIA
JIEHCTBUS TEILIOBOTO
JIBUTATEIIS;

Brrunciienue KoimyecTBa
TEIUIOTHI, BBIJIEISIONIETOCS
MIPY CTOPAHUH PA3TUIHBIX
BUAOB ToruivBa, U KIT/]
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JIBUTATEJIS
OOcyxnenne
9KOJIOTHYESCKUX
HOCJIC/ICTBUH
HCHOJIb30BaHUS
JIBUTaTeJIEd  BHYTPEHHETO
CropaHusi, TEIUIOBBIX U
TUAPOIJIECKTPOCTAHIIUIA
(MC — skostorust, Xumusi);

31

9HeKTpI/ISaHI/IH TECII.

B3anmMozeincTBre 3apsyKEHHBIX TEJ.

3axon Kyrnona

32

DNeKTprUYECcKoe MoJie.

Hanpspxkennocts niond. [TpuHnun
CYNEPIIO3ULINH SJIEKTPUUECKUX MOJIEH

33

Hocurenu anexTpudeckux 3apsioB. 3aKOH
COXPaHEHMs HJIEKTPUUYECKOTr0 3apsaa

34

Crpoenue atoma

35

[TpoBOAHHKY U AUDTEKTPUKH.
JIaboparopHast pabota
"HccnenoBanue OeHdCTBUS
AIIEKTPHUYECKOTO TOJIS Ha
MIPOBOJAHUKY U AUDIEKTPUKNA"

36

Oo6o0uiaromuii ypok no reme
"DNeKTpUUECKHUE 3apsbl.
3apshKeHHBIE Tela U UX
B3auMojercTBre"

HaOmnronenue u
MPOBEJICHUE OIIBITOB IO
AJICKTPHU3AMU  TEJI TpHU

CONPHUKOCHOBEHUU u
nHayknueit; Habmonenmne
Hu 00BsICHEHHE
B3aNMOJICHCTBUA
OJTHOMMEHHO U
Pa3HOUMEHHO
3apSIKEHHBIX Tel;

OOpscHEHHE  IpUHIUIIA
JIeWCTBUS AJIEKTPOCKOIIA;

OOBbsACHEHHE SIBJIEHUH
3JIEKTpU3AIUU npu
CONMPUKOCHOBEHUU TeI U
HHAYKIUEN c
HCIIOJIb30BAaHUEM 3HAHHUM
o) HOCHTEJISX
DIIEKTPUYECKUX 3apsiJIOB B
BEIIIECTBE;
Pacno3naBanue u
00BsACHEHUE SIBICHUI
AJICKTPU3AIUU B
MHOBCEIHEBHOM

*ku3HM; HaOmronenue

Karanor ccpuiok
Ha

pecypchl 0
¢u3uke;
OecruraTHbIe
obOyuaromue
IpOrpaMMbl  TIO
¢u3suke;
nabopaTopHbBIS
paboThI;
aHUMaIIHs
(bUBUIECKUX
MIPOILIECCOB;
¢buznueckas
SHITUKJIOTICIHS;
PO,
MynpTrMeIUiTH
bI€ MPE3CHTAIlUU

Oo6opynoBanue TSt
1ab0pPaTOPHBIX pabot u
YUEHUYECKUX OIBITOB (Ha
6aze KOMILJIEKTOB
st OI'D)
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" 00BSICHEHUE
OIBITOB,
WLTFOCTPUPYIOIIUX
3aKOH  COXpaHEHUS
AJICKTPUYECKOTO

3apsia;

HaGaronenue OIBITOB IIO
MOJICJTUPOBAHUIO CHUJIOBBIX
JIMHUH AJIEKTPUIECKOTO
TOJIA; WccaenoBanme
JICUCTBHUS DJIEKTPUUECKOTO
MoJiss Ha TIPOBOAHUKUA H
JIUDJICKTPUKU;

37 | Dnekrpudeckuii Tok. Cria Toka 1

38 | HcTOYHHKH MMOCTOSIHHOTO TOKA 1

39 | JlecCTBUSA AIEKTPUYECKOTO TOKA 1

40 DJIEKTPUYECKUH TOK B JKUJIKOCTSX M ra3zax 1

41 | Dnektpuueckas 1eMb. 1
JlaboparopHas pabota "COopka u
MpOBepKa pabOTHI ANEKTPUUECKON [IEITU
MTOCTOSTHHOTO TOKa"

42 | Cuna Toka. JlabopaTopHas pabora 1
"N3mepeHue u peryinupoBaHue
CuJIbl TOKa"

43 | DnexkTpuuecKoe HampsHKEHHE. 1
JlabopaTopHas pabora "M3mepenune u
peryiupoBaHue HanpspkeHus "

44 ConpoTHBIIEHNE IPOBOIHUKA. 1

JIaGoparopHas paboTa

HaGmronenune pa3andHbIX
BUIOB NEUCTBUS
AJICKTPUYECKOTO TOKa U

0o0Hapy>XKeHHUE STUX BHUIOB
JICMCTBUS B OBCEIHEBHOMN
JKU3HU;

Coopka ¥  HCHBITAaHHG
AIIEKTPUYECKON eny
MOCTOSIHHOTO TOKQ;
HN3mepenne cunabl  TOKA
aMIIEpMETPOM;
HN3mepenne
BJIEKTPUYECKOTO
HAIPSDKEHUS
BOJIbTMETPOM;
[IpoBenenue 51
00BSICHEHUE OITBITOB,
JIEMOHCTPHUPYIOITHAX
3aBUCUMOCTh
AJIEKTPUIECKOTO

Karanor ccpuiok
Ha

pecypchl 0
¢u3suke;
OecruraTHbIe
obOyyaromue
IpOrpaMMbl  TIO
¢du3uke;
nabopaTopHbIe
paboThI;
aHUMaIIs
buznyecKux
MIPOILIECCOB;
¢buznueckas
SHITUKJIOTIEIHS;
PO,
MynpTrMeTUITH
BIC MIPE3CHTAITUU

Oo6opynoBanue TSI
1ab0paTOPHBIX pabot u
YYCHUYECKUX OIBITOB (Ha

6aze KOMILJIEKTOB
st OI'D)

Ob6opynoBanue VTS
1a00paTOPHBIX pabor u
YUEHUYECKUX OIBITOB (Ha
Oaze KOMILJIEKTOB
st OI'D)

Ob6opynoBanue VTS
1a00paTOPHBIX pabor u
YUEHHUYECKUX OIBITOB (Ha
6aze KOMILJIEKTOB
st OI'9)

O6opynoBanue JUTS

1a00paTOPHBIX pabot u
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"MccnemoBaHue 3aBUCUMOCTH CUJIBI TOKA,
UJYILETO Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOpPa U
HanpsHKEHUs Ha pe3ucTope”

45

3akon OMa aJ1s ydacTka 1enu

46

Y aenbHOE CONPOTUBIICHUE

BemiectBa. JlaboparopHas pabota
"3aBUCUMOCTb JICKTPUUYECKOTO
COMPOTHUBIICHUS TPOBOIHUKA OT €T0 JJIMHBI,
IJIOLIA/IA MTOIIEPEYHOIO

ceyeHus u marepuana”

47

Peocrar. JTaboparopnas pabota
"PerynupoBaHue CUiibl TOKa
peocratoMm"

48

[TocnenoBarenbHOE COETUHEHUE
poBoAHUKOB. JIaboparopHas padoTa
"[IpoBepka npaBuiia

CJIOKEHHUSI HATIPSKSHUI TTPH
MOCIIEI0BATEIIHHOM COSMHEHHUH ABYX
pe3uctopos"

49

[TapannensHoe coeMHEHNE
npoBoAHUKOB. JlabopatopHas padoTa
"[IpoBepka mpaBuiia AJsi CHIIbI TOKA MpU
napauieIbHOM COCTMHEHUT
pe3nucTopos”

50

CMelranubie COeINHEHUS
MTPOBOTHUKOB

51

Pabora 1 MOIIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa—Jlenna

52

Pacuér paboThl 1 MOIITHOCTH TOKA.
JlaGopaTopHBIE OIBITHI;

COHpOTI/IBJICHI/ISI
MPOBOJHUKA oT ero
JUTHHEL, IUTONIA N
MOMEPEYHOT0 CEUCHUSI U
MaTepuana;
WccaenoBanue
3aBHCUMOCTHU CHJIBI TOKA,
MPOTEKAIOIIETO yepes
pe3ucTop, oT
COHpOTI/IBJIeHI/ISI
pe3ucTopa U HaIPSKCHUS
Ha pe3UCTOpE;

IIpoBepka MpaBHUIa

CIIOKEHUsI  HaNpsHKeHUN
Npyu  MOCJeA0BaTEILHOM
COCOUHCHUH JIBYX
pE3UCTOPOB; IIpoBepka
npaBuja JJis CUJIbl TOKa
npu napauie IbHOM
COCUHEHUH PE3UCTOPOB;
Awnanus CUTyal
OCIEO0BATEIHLHOIO 74
napaaieabHOro
COEIUHEHMSI TIPOBOIHUKOB
B JOMAaNTHUX
AIIEKTPUYECKHUX CETHAX;
Pemenue 3a7a4 C
HCIIOJIb30BAaHNEM 3aKOHa
Owma u dopmyn pacuéra

AJICKTPUICCKOTO
COTIPOTHUBIICHUS pu
I1OCJIe10BaTEILHOM u
napasuieIbHOM
COETMHEHNH

YUYCHUUECKUX OIBITOB (Ha
0aze KOMIUICKTOB
st OI'D)

O6opynoBanue IS
n1abopaToOpHBIX pabot "
YUEHUYECKUX OIBITOB (Ha
6aze KOMIUICKTOB
st OI'D)

Oo6opynoBanue TSt
1ab0pPaTOPHBIX pabot u
YUECHUYECKUX OIBITOB (Ha
0aze KOMIUICKTOB
st OI'D)

Oo6opynoBanue TSt
1ab0pPaTOPHBIX pabot u
YUECHUYECKUX OIBITOB (Ha
0aze KOMIUICKTOB
st OI'D)

Ob6opynoBanue VTS
1a00paTOPHBIX pabor u
YUEHUYECKUX OIBITOB (Ha
Oaze KOMILJIEKTOB
s OI'9)

O6opynoBanue TUTSt
1a00paTOPHBIX pabort u
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"OnpezneneHue padoThI
NEKTPUYECKOTO TOKA, UAYILErO Yepes3
pesucrop" u "OnpeneneHre MOIHOCTH
3JIEKTPUYECKOIO TOKA, BBIACISEMON HA
pesucrope”

53

DNEKTPONPOBOKA U MOTPEOUTENN
AJIEKTPHUECKON YHEpruu B ObITy. KopoTkoe
3aMbIKaHUE.

JIaboparopHast pabota

"Onpenenenue KII1/] narpesarens.
HccnenoBanue 3aBUCUMOCTH CUITBI TOKA,
UYIIEro Yyepes JIAaMIIOUKY, OT HaIpsDKEeHUs
Ha Hel"

54

Pemenne 3agad nmo remam "Cuiia Toka,
HaIpshKEHUE, COMPOTUBIICHUE, 3aKOH OMa
JUIS ydacTKa LIeTH,

YACIBHOE COMPOTUBIICHUE,

COCMHEHMS TPOBOIHUKOB"

55

Pemenue 3amay mo remaMm "3axon Oma
JUIS y4acTKa [enu, paboTa ¥ MOIIHOCTh
TOKa, 3aKoH Jlxoynsa-Jlenna"

56

O060061maromuii ypok 1o Teme
"DnekTpudeckue siBiaeHus"

57

KonTponbHas pabota mo Teme
"DnekTpuueckue siBneHus"

MPOBOJHUKOB;
Onpenenenue

paboThI
AJIEKTPUYECKOTO

TOKa,

IIPOTEKAIOIIETO

yepes pes3ucrop;
Onpenenenue
MOIIHOCTH
AJIEKTPUYECKOTO

TOKa, BbIJIENIAEMOM
Ha pes3ucrope;
HccaenoBanue
3aBUCUMOCTH  CHJIBI
TOKa yepes
JIAMIIOUKY oT
HanpsHKEHUS Ha HEW;
Onpenenenune KI1/]
HarpeBaTers;
HccnenoBanue
npeoOpa3oBaHUs IHEPTUU
npu noabEMe rpysa
BJIEKTPOJIBUTATENIEM;
OOBbscHeHne
YCTpPOWCTBA u
MpUHIUIIA  JIEUCTBUS
JIOMaITHUX
AJIEKTPOHATrpEeBaTEIbH
BIX pruOOpoOB;
OObsicHeHHEe  NPUYUH
KOPOTKOTO 3aMbIKaHHS
Y TIpUHIUIIA JEUCTBUS
TJTABKHAX
NpeOXPaHUTETIEH;

YUYCHUUECKUX OIBITOB (Ha
0aze KOMIUICKTOB
st OI'D)

O6opynoBanue L
n1abopaTOPHBIX pabot u
YYECHUYECKUX OIBITOB (Ha
6aze KOMIUICKTOB
st OI'D)
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Pemienue  3agau C
HCII0JIb30BaHUEM
3aKOHa Jbxoynsa—
Jlena;

Hao6mronenue
BO3HHUKHOBCHUS
AJICKTPUYECKOTO TOKa B
JKUJIKOCTH;

58

MarnuthHoe nosue. OnsiT Dpcresa.
JlaGopaTopHas pabota
"HccnenoBanue QeiCTBUS
JIEKTPUYECKOTO TOKA Ha
MarHiTHYIO CTPEJKy "

59

MarHuTHOE I0JIe AIEKTPHYECKOTO TOKA.
DNeKTpOMarHur.

JIaboparopHas padota "OnbITHI,
JIEMOHCTPHPYIOIINE 3aBHCUMOCTh CHUTBI
B3aMMOJICHCTBHSI KATYIIKU C TOKOM U
MarfuTa OT CHJIBI TOKA ¥ HAIPaBJICHUS
TOKa B KaTymke"

60

IlocTosTHHBIC MArHUTEI.

JIaGopatopHble paboThI

"UccenoBanue MarHUTHOTO
B3aMMO/JICHCTBUS MMOCTOSHHBIX
MarHuToB" u "M3yueHue

MAarHUTHOTO ITOJISl IOCTOSSHHBIX MAarHUTOB
MIpH UX OObETMHEHNUH U pa3AeIeHUN"

61

MarnuTHO€ noje 3eMJu U ero pojb A
SKA3HU Ha 3eMiie

62

JleficTBHe MarHUTHOTO MOJIS Ha
MIPOBOJHHUK C TOKOM

63

OneKTpOABUTaTENb IOCTOSHHOTO TOKA.
JlabopaTopHas pabota
"KoHcTpynpoBanue u n3yueHue padoThbl

UccnenoBanue
MarHHUTHOTO
B3aNMOJICHCTBUSA
MOCTOSIHHBIX MarHUTOB;
N3zyuenue MarHUTHOI'O
OJIs MOCTOSTHHBIX
MarHUuTOB npu ux
00bEeIUHEHUN u

pasnenenun; IlIpoBenenue
ONBITOB IO BHU3yaJW3alNU

I10JIs1 ITIOCTOSAHHBIX
MardyiTOB;

N3zyuenue SIBJICHUS
HaMarHndyumBaHUA
BEIIIECTBA;

UccaenoBanne nercTBUA

AJIEKTPUYECKOr0 TOKA Ha
MAarHUTHYIO CTPEJIKY;

IIpoBenenue OIIBITOB,
JIEMOHCTPHUPYIOIINX
3aBUCUMOCTb CHUJIBI

B3aMMOCUCTBUS KaTyHIKH
C TOKOM WM Mar"turTa OT
CHUJIbI 1 HAITPABJICHUS TOKaA
B KaTYIIKE;

Karaor ccpuiok
Ha

pecypcsl 0
buzuke;
OecriiaTHbIE
oOyJaromue
POrpaMMbl  TIO
buzuke;
nabopaTtopHbIe
paboThI;
aHUMaIIHs
(bU3HIECKUX
IIPOLIECCOB;
¢buznueckas
SHITUKJIOTIEIHS;
PO,
MynpTrMeIUiTH
bIC
Mpe3eHTAIINH;
AJIEKTPOHHBIN
yu4eOHUK 1o
¢buzuke 9 knacc

O6opynoBanue L
J1a00paTOPHBIX pabor u
YUYEHUYECKUX ONBITOB (Ha
0aze KOMILJICKTOB
st OI'D)

O6opynoBanue TSt
J1a00paTOPHBIX pabor u
VYICHUYCCKUX OIBITOB (Ha
0aze KOMILJICKTOB
st OI'D)

Ob6opynoBanue TUTST
1a0opaTOPHBIX pabor "
VYIEHUYECKUX  OIBITOB (Ha
6aze KOMILJIEKTOB
st OI'D)

Ob6opynoBanue JUTS
1a00paTOPHBIX pabot "
VYCHUYCCKUX  ONBITOB  (HA
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AJIEKTPOABUTATENS " Awnanus CUTYyaI i Oase KOMIIJIEKTOB
MIPAKTUYECKOTO g OI'D)
64 | KIIJI anekrpoaBuraTesns [IPUMEHEHUA
65 | KonrponbHas paboTa 1o teme AIEKTPOMArHUTOB (B
"MarauTHbIC SBIICHHS" OBITOBBIX TEXHUYECKUX
YCTPOUCTBAX,
MIPOMBIIIJICHHOCTH,
MEIUITNHE);
N3zydenue NEUCTBUA
MarHUTHOI'O  MOJiI  Ha
MPOBOJIHUK C  TOKOM;
Nzyuenue JIeUCTBUS
AJIEKTPOIBUTATEIIS;
H3mepenue KT/
AJIEKTPOIBUTATEIBHOM
YCTaHOBKHU;
PacnioznaBanue u ananus
pPa3NUYHBIX TPUMEHEHUI
AJIEKTPOJIBUTATEIICH
(TpaHCcmopT, OBITOBBIC
yCTpOHCTBa U JIp.);
OnbITHI IO UCCHEOBAHUIO
SIBIICHUSI
AJIEKTPOMAarHUTHOM
WHAYKIMH: UCCIEIOBAaHUE
W3MEHEHUW 3Hau4YeHus WU
HaIpaBJICHUS
UHAYKIIMOHHOTO TOKA;
66 | IloBTopenme u 0600mIEHHE
coJiepkaHus Kypca Gpusnku 8 Kiracca.
Tewmel "Crpoenue u
CBOICTBA BEILIECTBA. TEIIOBBIE
sIBJICHUS "
67 | IloBTopenue u 0000IICHNE
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conepxkaHus Kypca pusuku 8
kinacca. Tembl "Onexkrpuueckue u
MAarHUTHBIE SIBJICHUS"

68

HroroBas KoHTpoJbHAs paboTa 10 KypCcy
¢usuku 8 knacca. Temsr

"CTpoeHue 1 CBOMCTBA BEILIECTBA.
TennoBble sIBJICHHUS.

DNEeKTPpUYECKUE U MarHUTHBIE

siBJIeHUS"
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CoctaB YMK «®usuka» 8 Kiacc:
®usuka. 8 xi1.: yueoHuk /A.B. [lepbikun. — 5-¢ u3a., crepeorun. - M.: Ipoda, 2016. — 224 ¢.: u.
®dusuka. 8 k1. Metoauueckoe nocooue/ H. B. ®dunonosuy.-2-¢ uzn., crepeotuin. - M.: JIpoda, 2015.
- 189, {3}c.
Owusuka. 8 kiacc. Tectol k yueOHUKY A. B. Ilepeiukun / H. K. Xannanos, T. A. Xannanosa — 2-¢
u3g., nepepad. — M.: Jlpoca, 2014, — 112 c.: un.
®usnka. 8 kiace: CaMOCTOSTENbHBIE M KOHTPOJIbHBIC padoThI K yueOHuky A. B. INepoimkuna/ A. E.
Mapomn, E. A. Mapon. — M.: JIpoda, 2016. — 95 {1} c.: u.
Owusnka. COOpHUK BOIIPOCOB U 337a4. 7-9 KiI. : yueb. [locobue amns odmieobpas3oBaT. yupeskIeHu/
A. E. Mapon, E. A. Mapon, C. B. Ilo3oiickuii. M.: [Ipoda — 2013. -270 c. un.
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JIuct pukcupoBaHus U3MEHEHU

Howmep
ypoka

Tema ypoka

[Hara
[IPOBEICHUS
T0 TUIaHY

IIpnunna
KOPPEKTUPOBKHU

®opmMma
KOPPEKTUPOBKH

Jlarta
o
IJIaHy
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