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Pabouas nporpamma no ¢gusnke ans 8 knacca coctaBneHa B COOTBETCTBUU C
OCHOBHbIM MOMI0XeHNneM ®eaepanbHOro rocyfapcTBEHHOro 06pa3oBaTebHOro
cTaHjapTa OCHOBHOro o6uwero o06pa3oBaHWA BTOPOro MOKONEHWUSA, Ha OCHOBe
npumepHon Mporpammbl OCHOBHOTO 06Lero o6pasoBaHust No Pu3nKe, aBTOPCKOW
nporpammbl no uamke gna 7-9 knaccoB (H.B. ®unoHosuy, E.M. T'yTHUK, M.,
«poga», 2016 r.)T K cucteme y4yeb6HUKOB «BepTtukanb». (A. B. TepblWKKH
«®Pu3nka» gnsa 8 knacca ) 1 Ha OCHOBe C/efyoLWnX 4OKYMEHTOB:

- ®epepanbHbiM  3aKOHOM «O6 o06pasosaHun B P®» oT 29.12.2012r.
Ne273-93;

- npukasom MwuHucTepcTBa npoceelweHnsa Poccuiickoin depgepaynm ot 28
aerycta 2020 r. N 442 "O6 yTtBepxXaeHun Tlopagka opraHusaumm u
OCyLecTBeHNS obpasoBaTe/ibHOM NeATeNbHOCTH no OCHOBHbIM
obuweobpasoBarteibHbIM  nporpaMmam -  obpasoBaTe/lbHbIM  Mporpammam
HayasbHOro o6uiero, OCHOBHOro 06LWero n cpefHero obwero obpasoBaHns";

- yka3som [MpesngeHta P® ot 07.05.2018 Ne 204 «O HaLWOHaNbHbIX Lenax
N cTpaTermyecknx sagayax passutusa Poccuiickoin depepaumnm Ha nepuog go 2024
roga»;

- CaAHUTApPHO-3aMUAEMWOSIOTNYECKUMN  TpebOoBaHUAMW K  YCNOBUSAM U
opraHusauumn obyyeHus B 06LWe06pa30BaTe/IbHbIX YUPEXAEHUAX, YTBEPXAEHHbIX
MocTaHOBNeHMeM [NaBHOro TrocyAapCTBEHHOro caHuUTapHoro Bpaya P® oT
28.09.2020 r. No28 (CaHlMunH 2.4.3648 - 20);

- YcTaBOoMm (hepgepanbHOro rocyfapCTBEHHOrO O 4KETHOro
06pa3oBaTeNbHOI0  Yy4YpeXAeHus  BbICWIEro 06pa3oBaHMA  «TUXOOKEaHCKWiA
rocyapCTBEHHbIN MeANLUNHCKNIA YHUBEPCUTET» MUHMUCTEpPCTBA 34paBOOXPaHEHUS
Poccuiickoin ®epepaumnm (YTBEPXAEH NpMKazoM MuUHMUCTepCTBA 34paBOOXPaHEHUS
Poccuiickoin ®epepaymm ot 30.06.2016 r. Ne 442);

- MonoxeHnem o aKynbTeTe [A0BY30BCKOW noarotoekn ®reoy BO
TrMY MuwuH3gpasa Poccum o1 21.01.2012 Ne 034 (C M3MEHEHUSAMU W
LONOSIHEHNAMM, MPUHATLIMU Ha  3acejaHuu YyeHoro coBeTa oT

28.05.2021,npoTokon Ne6/20-21).



CopepxaHue nporpamMmmbl Hanpas/ieHO Ha thopmmpoBaHue
eCTeCTBEHHOHAYYHOM FPaMOTHOCTM Yy4YalMXCca U OpraHmn3aunio U3yyeHus Qusnkm
Ha [esATeNbHOCTHOW OCHOBe. B Hell yuyuTbiBalOTCA BO3MOXHOCTM npeameTa
B peanusauun TpeboBaHMii PrOC OOO K nnaHUpyembiM JIMYHOCTHLIM U
MeTanpeaAMeTHbIM pe3y/nbTaTaM O0O0y4YeHUs, a TaKXe MEeXMNpeaMeTHble CBS3N
eCTeCTBEHHOHAYUYHbIX Y4YebHbIX MNpPeAMEeTOB Ha YPOBHE OCHOBHOro 006LLEro
o6pasoBaHuAa

OBLAA XAPAKTEPNCTUKA YYEBHOTIO MPEAMETA
«PUN3NKA»

Kypc hm3mkm — cuctemoobpasytowmnii 4ns ecCTeCTBEHHOHAaYYHbIX YUYeOHbIX
npeagMeToB, MNOCKONbKY (M3NMYECKMEe 3aKOHbl fieaT B OCHOBE MPOLECCOB M
ABNEHWUIN, WU3yYaeMblX XUMUEWRA, Ouonornen, acTpoHoOMuein u  PU3nYeckomn
reorpaguein. ®usmka — 3T0 NpeaMeT, KOTOPbIA He TOAbKO BHOCWUT OCHOBHOW
BKNaj B eCTECTBEHHOHAYUHYK KapTUHY Mupa, HO U MpepocTaBnser Haumbonee
ACHble 06pa3ubl MNPUMEHEHMS HayyHOro mMmeToAa MO3HaHuA, T.e. cnocoba
Nosy4YeHNs AOCTOBEPHbIX 3HaHMA O mupe. HakoHey, husmka — 3TO0 nNpegmer,
KOTOpbIA Hapsagy C APYrMMWU eCTEeCTBEHHOHAy4YHbIMW NpeamMeTaMn AOMKEH [aTb
LWUKONIbHWUKaM npefacTaBneHne o6 yBNeKaTeNbHOCTM HAy4YHOro WcCnefoBaHUS U
pagoCTN CaMOCTOATENIbHOIO OTKPbITUS HOBOTO 3HAHWUS.

OpfHa 13 rnaBHbIX 3ajay (YM3M4YecKoro obpasoBaHUA B CTPYKType 06LLero
obpasoBaHUs COCTOUT B (POPMUPOBAHMWN €CTECTBEHHOHAY4YHOW rpPaMOTHOCTU W
MHTepeca K HayKe Yy OCHOBHOM MacCbl 06yvarolWmMXcs, KOTOpble B Aa/ibHeWLem
OyayT 3aHATbl B CaMblX pa3HO 06pasHbIX cepax AeAaTeNbHOCTU. HO He MeHee
BaXHOIM 3ajayeil ABNASAETCA BbIIBAeHWE W MNOArOTOBKA TaNaHTAMBbIX MONOAbIX
noaen ana npoao/HKeHMs o6pa3oBaHMA UM AanbHelwwen npodeccMoHanbHOM
AeATEeNbHOCTN B 0611aCTN €CTECTBEHHOHAYYHbIX UCCNeA0BaHN U CO3[aHUN HOBbIX
TexHonoruii.  CorfacHo  MPUHATOMY B MeXAyHapogHOM  coobuiecTse
onpegeneHnto, «EctecTtBeHHOHay4yHass rpaMmoOTHOCTb - 3TO CMOCOGHOCTb YenoBeKa
3aHMMaTb aKTUBHYK T[PaXAaHCKYK MO3UUUK0 Mo O06WecTBEHHO 3Ha4YMMbIM

Bonpocam, cCBA3aHHbIM C €eCTeCTBEHHbIMW HayKaMW, W €ro TrOTOBHOCTb



MHTepecoBaTbCA €CTECTBEHHOHAyYHbIMW uKAesMW. HayyHO rpamMOTHbIA 4enoBek
CTPEMMUTCA  Yy4yacTBOBaTb B  aprymMeHTUPOBaHHOM  06CYXAeHWW npobnem,
OTHOCALMXCA K eCTECTBEHHbIM HayKam W TeXHON0rusm, 4To TpebyeT OT Hero
cnefyruwmnx KOMNETEHTHOCTEN:

1. HAy4YHO OOBACHATH ABNEHUA,

2. OLleHMBaTb M NOHMMaTb OCO6GEHHOCTM HAYyYHOro UCCNeL0BaHNS,

3. MHTepnpeTMpoOBaTbh [aHHble M WCMNOMb30BaTb Hay4Hble [0Ka3aTenbCTBa
AN NONy4YeHUs BbIBOLOB.

N3yyeHne (u3MKM CNOCOOGHO BHECTM pellalowWwunii Bknag B hopMupoBaHue
eCTeCTBEHHOHAYYHON rpamMoTHOCTU 06yyatoLnXCH.

LEIN N3IYUEHUNA YYEBEHOIO MNMPEAMETA «®N3UNKA»

Llenn un3yyeHMsa @U3NKNM Ha YpPOBHE OCHOBHOro o6uwero ob6pasoBaHuA
onpefeneHsl B KoHuenuun npenogasaHns yyebHoro npegmeTra

«®Pun3nka» B 00Opas3oBaTefibHbIX oOpraHu3ayusax Poccuitckoin degepauum,
peanu3ylLWwmnx OCHOBHble 06U eobpa3oBaTe/ibHble MPOrpamMmMbl, YTBEPXAEHHOM
peweHnem Konnermm MuHucTepcTBa npocseweHns Poccuitckoin depepayun,
npoTokon ot 3 gekabpsa 2019 r. No MK-4BH.

Llenn nayyeHns Quanku:

* npuobpeTeHne WHTepeca M CTPeMsieHUs 06yvalLWnUxcs K HayyHOMY
N3YYEeHUO  MPUPOLbl, pasBUTUE  UX WHTENNEKTyallbHbIX U  TBOPYECKUX
CNocobHOCTeN;

* pasBUTME MpeACTaBNeHU 0 HAYYHOM MeToAe MO3HaHMA 1 popMupoBaHue
nccnef0BaTeIbCKOro OTHOLWEHUA K OKPYXaloLWmM ABNEHUAM;

* (hopmMMpOBaHME HAYUYHOro MMUPOBO33PEHUA KaK pe3ynbTata U3y4veHus
OCHOB CTPOEHUA MaTepun U (PyHAaMEHTaNIbHbIX 3aKOHOB (PU3NKN;

* (popMMpOBaHWE NpeACTaBNeHUA O ponun (PU3UKWU LN PasBUTUA LPYTUX
eCTECTBEHHbIX HayK, TEXHUKN U TEXHONOTUA;

* pas3BuMTUE MNpeACTaBNeHWn O BO3MOXHbIX ciepax Oyayuein npo-
(beccMoHaNbHON  [eATeNbHOCTW, CBA3AHHOW C  ()M3WKOW, TMOAroTOBKA K

AanbHelieMy 06yUYeHNo B 3TOM HanpasieHUu.



[ocTmxeHne 3TUX LUene Ha YpPOBHE OCHOBHOro o6uwero o6pa3oBaHUsA
obecneynBaeTCcsa pelleHMeM CrefyroWmMX 3ajauy:

e npuobpeTeHMe 3HaHWUN O [UCKPETHOM CTPOEHWW BewecTBa, O Me-
XaHNYeCcKnX, TeNM0BbIX, 3IEKTPUUYECKUX, MATHUTHbLIX U KBAHTOBbIX SABNEHUAX;

e npuobpeTeHNEe YMEHMWIA ONUCbIBaTb M 00BACHATL (PU3NYECKME SBMEHUSA C
MCNONb30BaHWEM MOMYUYEHHbIX 3HAHWUIA;

* 0OCBOEHME MEeTOAOB PELIEHNA MPOCTEMWNX pPacyéTHbIX 3agay C McC-
NoNb30BaHWEM (PU3NYECKUX MOAENER, TBOPUECKUX U NPaKTUKOOPUEHTUPOBAHHbIX
3ajad;

e pasBuUTME YMEHWUIN Habnwaatb NPUPOAHbIE ABEHUS U BbINOMHATL ONbIThI,
nabopaTtopHble paboTbl M 3KCNepUMeEHTaNbHble UCC/e40BaHMUA C UCNOJb30BaHUEM
N3MepUTeNbHbIX NPUOOPOB;

* 0CBOEHMe NPUEMOB paboTbl C UHOPMaLUen (HU3NYECKOTO COAepXKaHus,
BKAOYAA WH(pOpPMaUMUI O COBPEMEHHbLIX [OCTUMXKEHUAX (QU3NKN;, aHanm3 wu
KpUTUYECKOe OLeHNBaHMe UH(popmaumu;

e 3HAKOMCTBO CO chepaMy NpoeccMoHanbHOM AeATeNbHOCTN, CBSA3AHHbIMY
C (PM3MKOW, N COBPEMEHHLIMU TEXHOMNOTMAMMW, OCHOBaAHHbIMW Ha [AOCTMXKEHUAX
(hn3nyvecKor HayKu.

MECTO YYEBHOIo nNPEAMETA «PUINKA» B YUYEBHOM
MNNAHE

B cootgetctBuM ¢ ProC OOO ¢u3mka dABngetca o06d3aTe/ibHbIM
npeAMeTOM Ha YypOBHe OCHOBHOro obuiero obpasoBaHusA. [aHHasa nporpamma
npegycmarpueaer  u3ydvyeHue (pu3nMkm Ha 6a30BOM ypoBHe B 8  KJjacce
B 06bEMe 68 yacoB MO 2 4yaca B Hefento.

COAEPXAHWE YYEBHOI'O NMPEAMETA

Pasgen 1. TensoBble ABNEHUA

OCHOBHbIE MOMOXEHNA MONEKYNAPHO-KUHETUYECKOW TeopuUn CTPOEHUS
BewlecTBa. Macca M pa3mepbl aTOMOB W Moseky/n. OnbITbl, NOATBEpPXAaloL e

OCHOBHbIE MOM0XKEHUA MOI'IeKyfIFlpHO-KI/IHeTI/ILIeCKOVI Teopun.



Mopgenun TBEPAOro, XMAKOr0O M ra3oo6pasHOro COCTOSIHWIA BeLlLecTBa.
Kpuctannnyeckme n amopHble Tena. O6bACHEHNE CBOWCTB ra3oB, XWUAKOCTER K
TBEPAbIX TeN Ha OCHOBE MMOJIOXKEHUN MOJIEKYNAPHO-KMHETUYECKON Teopuu.
CmaumBaHue 1 KanunnsapHble e HUA. TensoBoe pacliMpeHne n cxxaTue.

Temnepartypa. CBa3b TeMnepaTypbl CO CKOPOCTbLIO TEMNNOBOr0 ABUXEHUSA
yacTuL.

BHyTpeHHAA 3Heprua Cnocobbl  WM3MEHEHUA BHYTPEHHER  3Hepruu:
Tennonepegaya 7 coBepLueHune paboThl. Buasbl Tennonepefayn:
TEeNnNonpoBOAHOCTb, KOHBEKLUA, N3NyUYeHUe.

KonnuecTtso TennoTbl. Y aenbHas TeN/0EMKOCTb BellecTBa. TennoobmeH
7 Tennosoe paBHOBecwUe. YpaBHeHue TENN0BOTO banaHca.
MnaBneHne u OTBepAeBaHUE KPUCTANNIUYECKUX BeLWecTB. Y[AeNnbHasa Tennota
nnaeneHus. [lapoobpasoBaHne W KoHaeHcauuda. WcnapeHne (MC). KuneHue.
YpenoHas TennoTta napoobpas3oBaHud. 3aBUCMMOCTb Temmnepatypbl KUMEHUA OT
aTMOC(epHOro AasfieHna. BnaxHoCTb BO3gyXxa.

OHeprua Tonnmea. Y[enbHasd TennoTta CropaHus.

MpuHuMnbl paboTbl TennoBbiX fAsuratenein. KIMJ[ TennoBoro Asurartens.
Tennosble gBurateny u 3awmnta okpyxatowen cpegbl (MC). 3aKOH COXpaHeHUs u
npeBpaLleHns 3Hepruu B Tennosbix npoueccax (MC).

JdemoHcTpaunm

1. HabnogeHne 6POYHOBCKOTO [ABUXKEHUS

2. HabnwoneHve guddysnm

3. HabnwogeHne aBMeHUI A CMaYnBaHNS N KanuanspHbIX ABEHUIN

4. HabntogeHne TeN10BOro paclinpeHns Ten

5. '3ameHeHVe [aBneHua rasa npu U3MeHeHUU 06bEMA U HarpeBaHUW WU
OXNaXKaeHunu

6. MpaBuia n3MepeHna Temnepartypbl

7. Bugbl Tennonepegayn

8. OxnaxpeHue npu coBepLleHUN paboTbl

9. HarpeBaHMe npu coBepLleHUN paboTbl BHELIHUMUW CUNAMU



10. CpaBHeHMe TennoéMKOCTeN pa3InyHbIX BELLECTB

11. HabnwogeHne KuneHuns

12 .HabnwogeHne NoCTOAHCTBA TeMnepaTypbl Npu naaBfeHUn

13. Mogenu TennoBbIX ABUTaTeNei

JTabopaTopHbIe paboThbl N ONbIThI

1. OnbITbl N0 06HAPYXXEHUIO JEACTBUSA CUI MOJIEKYNAPHOTO NMPUTSXEHUA

2. ONbITbl MO BbIpaLLMBAHUIO KPUCTa/IOB MOBAPEHHOW CONM UK caxXapa

3. OnbITbl NO HabNOAEHUIO TEMJOBOr0 paclUpeHns rasos, XUAKOCTEN K
TBEPAbIX Ten

4. OnpepeneHue faBneHunsa Bo3gyxa B 6ansoHe wnpuua

5. OnbITbl, AEMOHCTPUPYIOLULME 3aBUCUMOCTb [aBfieHUA BO34yXa OT €ero
06bEMa 1 HarpeBaHMsA WU OXNaXKAEHUSA

6. MpoBepka runoTesbl TMHENHOW 3aBUCUMOCTU AJIMHBI CTONBMKA XNLKOCTU
B TEPMOMETPUYECKON Tpy6Ke OT TemnepaTypbl

7. HabnwopgeHve un3MeHeHUA BHYTPEHHel 3HepruyM Tena B pesynbTaTe
Tennonepeayn n paboTbl BHELIHUX CUN

8. NccnepgoBaHue sABneHus TensoobmeHa Npv CMeELWMBAHUU XONOAHOW W
ropsyer Bogbl

9. OnpegeneHve Ko/NnyecTBa TenaoTbl, MNOJYYEHHOro BOAOW nNpwu
TEeNn1006MeHe C HarpeTbiM MeTa/lsIM4eCcKUM LUINHLPOM

10. OnpegeneHne yaenbHOW TeN0EMKOCTY BeLLecTBa

11. iccnepoBaHme npouecca ucnapeHunsa

12. OnpegeneHve OTHOCUTENbHON BNaXXHOCTM BO34yXa

13. OnpegeneHve yaenbHOW TeNA0Tbl MIaBNeHUA Nbja

Pa3sgen 2. SneKTpnyeckne N MarHUTHbIE ABNEHNA

AnekTpusayns Ten. [Ba poja 3NeKTPUYECKMX 3apsafoB. Bsaummopgencreue
3apsHKeHHbIX Ten. 3akoH KysoHa (3aBUCUMMOCTb  CWU/bl  B3aMMOfEACTBUS
3apPAXKEHHbIX TeN OT BEIMYUHBI 3apPAL0OB U PACCTOAHUA MEXAY Tenamu).

JnekTpuyeckoe nose. HanpaXEHHOCTb 3neKTpuyeckoro nonda. lMpuHUmMn

Cynepnosnunm aneKTpnuyecknx noneit (Ha KA4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyecknx 3apsifoB. S/IEMEHTaPHbIA 3NeKTPUYECKUIA 3apsj,.
CTtpoeHne artoma. [1pOBOAHWKM W ANINEKTPUKKW.  3aKOH  COXpaHeHus
3NeKTPUYeCKoro 3apsaga.

JNEeKTPUYECKUIN TOK. YCNOBUA CYLLECTBOBAHMA 3NEKTPUYECKOro TOKa.
N CTOUYHUKN NOCTOAHHOTO TOKa. [encTteusa 3N1eKTpPUYecKoro
ToKa (TennoBoe, XMMUYECKOEe, MAarHUTHOE). JNIEKTPUYECKUIA TOK B XKUAKOCTAX U
rasax.

AnekTpuyeckad uUenb. Cuna TOKa.  INIEKTPUYECKOe  HanpsxeHue.
ConpoTunBneHne NPOBOAHMKA. Y [eNnbHOe cOonpoTMBNeHWEe BewecTBa. 3akKoH OmMma
ANns yyacTka uenu. [locnepoBaTenbHOe W napasnsieflbHoe  COefUHeHWe
MPOBOAHWKOB.

PaboTa M MOLLHOCTb 3/IeKTpuyeckoro Toka. 3akoH [hxoyns— JleHua.
JneKkTpuYyeckue Lenn n NoTpedbuTenn 3aNeKTPUYeCcKon aHeprum B 66iTy. KopoTkoe
3aMblKaHue.

MoCTOAHHbIE ~ MarHUTbl.  B3ammogenicTBMe  MOCTOAHHLIX  MAarHWUTOB.
MarHutHoe nose. MarHMTHoe nose 3eMaN U ero 3HayYeHne A9 XXU3HU Ha 3eMne.
OnblT 3pcTega. MarHutHoe nNoJjie  3NeKTPUYECKOro Toka. [lpumeHeHue
39NeKTPOMarHMTOB B TEXHMKe. [eNCcTBME MarHUTHOrO NoAS Ha MPOBOAHUK C TOKOM.
dnekTpoABUratenb MNOCTOAHHOrO ToKa. lMcnonb3oBaHWe 3nekTpoABuratenein B
TEXHUYECKMX YCTPOMCTBAX M Ha TpaHCMnopTe.

OnbITbl ®apages. ABneHne 3NeKTPOMArHUTHOW MHAYKUUK. paBuno JleHua.
AnekTporeHepaTop. Cnocobbl  MONYYEHUS  3/1EKTPUYE  CKOW  3Hepruu.
SNIeKTpPOCTaHLUM Ha BO30OHOBNAEMbIX UCTOYHUKAX 3HEPruun.

JemoHcTpaunm

AneKkTpusaumsa Ten
[lBa poja afieKTpuUyeckKnx 3apsafoB 1 B3aMMOLENCTBMNE 3apSXKEHHbIX Ten
Y CTPOWCTBO M AeiCTBUE 3NEKTPOCKOoNa

1

2

3

4. JnekTpocTaTmyeckasa UHAYKLMUS

5. 3aKOH COXpaHeHMa 3INeKTPUYecKux 3apsasoB
6

MPOBOAHNKN N ANINEKTPUKN



7. MopgenupoBaHue CUNOBbIX IMHUIA 3NEKTPUYECKOTO MONs

8. WCTOYHWMKN NOCTOAHHOTO TOKa

9. [leiicTBMUS 3NEKTPMUYECKOrO TOKa

10. SneKTpUYECKNii TOK B XXKNAKOCTHU

11. Ia30BbIN pa3psg

12. N3mepeHune cunbl ToKa amnepMeTpom

13. N3amepeHne 3NeKTPNUYECKOro Hanps>XeHna BONbTMETPOM

14. PeocTaT U mMarasuH conpoTUBEHU

15. B3anmogencTBme NOCTOAHHbIX MarHMTOB

16. MogennpoBaHne HEBO3MOXHOCTU pa3feneHna noatocoB MarHuTta

17. MogenupoBaHe MarHUTHbIX NOel NOCTOAHHbLIX MarHMTOB

18. OnbIT IpcTema

19. MarHMTHOe noJie ToKa. JNEeKTPOMarHuT

20. [leiicTBME MArHUTHOrO MOJA Ha NPOBOAHUK C TOKOM

21 OnekTpoABuUratenb NOCTOAHHOIO TOKa

22. NiccnepoBaHme ABNEHUS 3N€KTPOMArHUTHON MHAYKL UK

23. OnbIThl ®apajes

24. 3aBUCMMOCTb HanpaBfieHUss WUHAYKLMOHHOrNO TOKa OT YC/NOBWUIW €ro
BO3HWKHOBEHUA

25. DNeKTporeHepaTtop NOCTOAHHOIO TOKa

JlabopaTopHble paboThl U OMbIThI

1. OnbiTbl NO HabNAEHUKD 3nNeKTpu3aumm Ten WHAYKUMER U Npw
COMPUKOCHOBEHUY

2. WccnepoBaHve [eWCTBUSA 3NEKTPUYECKOro MO Ha MNPOBOAHUKM U
ANANEKTPUKN

3. Cbopka n npoBepka paboTbl 3N1EKTPUYECKOW Lenn NOCTOAHHOIO TOKa

4. N3mepeHne n perynupoBaHue Cuibl ToKa

5. VismepeHune n perynmpoBaHue HanpaxeHus

6. WccnepoBaHue 3aBUCMMOCTU CUMbl TOKa, UAYLLErO 4yepes pe3nctop, OT

CONMpPOTUBNEHNA PEINCTOPA N HaNpPAXEHNA Ha PE3NCTOPE



7. OnbITbl, [AeMOHCTpUpyOLMe 3aBUCUMOCTb 3NEKTPUYECKOro  CO-
NMPOTUBNEHNA MPOBOAHUKA OT €ro AJ/IMHbI, NAOWAaAM MOMepPeyHoro CcCeyvyeHUs U
maTtepuana

8. lpoBepka npaBuia CMOXEHWUA HaNpPsHXKeHU Npu NocnefoBaTe/ibHOM
COeIMHEHUNW [BYX Pe3ncTopoB

9. TlpoBepka npaBuna And CUAbl TOKa MNpW napanfie/lbHOM COEeAUHEHUN
pPe3nCcTopoB

10. OnpegeneHve paboTbl 3/IEKTPUYECKOTO TOKa, NAYLLETO Yepes pesnucTop

11. OnpegeneHne MOLWHOCTM 31EKTPMYECKOrO TOKa, BblgenseMon Ha
pesncrtope

12. ViccnepoBaHne 3aBUCUMOCTU CUbI TOKA, MAYLLErOo 4yepe3 namMmnoyky, oT
Hanps>XeHUs Ha Hei

13. OnpepeneHne KI1/[ HarpesaTens

14. NiccnepoBaHve MarHUTHOTO B3auMOAEACTBUSA NOCTOAHHbIX MarHMTOB

15. W3yyeHMe MarHUTHOro Mofis MOCTOAHHbLIX MarHMTOB MNpu  UX
00beHEHNN Y pa3feNieHnn

16. NiccnepoBaHue feACTBUS 3/IeKTPUYECKOT0 TOKA Ha MarHUTHYHO CTpPesiky

17. OnbITbl, [AeMOHCTPUpPYlOLME 3aBUCUMOCTb CW/bl B3aMMOAENCTBUA
KaTyLW KN C TOKOM U MarHMTa OT CU/bl TOKA WU HanpaBileHNsA TOKa B KaTyLIKe

18. NI3yyeHune [eNCTBUA MarHUTHOrO Mo/ Ha NPOBOLHUK C TOKOM

19. KoHCTpyupoBaHne n K3y4yeHue paboTbl 3MeKTpoABUraTens

20. N3mepeHne KM MO anekTpoaBUraTenbHOW YCTaHOBKN

21. OnNbITbl NO MCCNEA0BaHWUIO SBNEHUSA 3NEKTPOMArHUTHOW WHAYK LUK:
nccnefoBaHve U3MEHEHW 3HAYEHUSA U HanpaBieHUs UH AYKLMOHHOIO TOKa

NMNTAHNPYEMbBbIE OBPA3OBATEJIbHbIE PE3YJIbTATDbI

N3yueHne Gu3nky B 8 Knacce HanpaBieHO Ha JOCTVXKEHME 06yyYatoLuMucs
NIMYHOCTHbIX, MeTanpeaMeTHbIX W NPeAMETHbIX Pe3ynbTaTOB OCBOEHUS Y4YeOHOro
npegmeTa.

JINMHHOCTHbLIE PE3YJIbTATDI

IMaTpruoTNYECKOE BOCMU T aHNE:



* TMpPOsIBEHNE WHTepeca K WUCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKOW PU3NYECKON HaYKU;

* LUEHHOCTHOE OTHOLWIEHME K AOCTUXEHUSAM POCCUACKUX YUEHBIX (HN3NKOB.

["pa>kaaHCKoe 1 AyXOBHO-HPABCTBEHHOE BOCMMT aHUe:

* TOTOBHOCTb K aKTMBHOMY y4yaCTUO B 0OCYXAEHUU OOLLeCTBEHHO-
3HAYMMbIX N 3TUYECKUX MPO6MEM, CBSA3aHHbIX C MNPaKTUYeCKUM MNPUMEHEHUEM
AOCTVKEHNI DU3NKMN;

* 0CO3HaHWE BaXXHOCTW MOPa/ibHO-3TUYECKUX NMPUHLMNOB B AeATENbHOCTHU
YUYEHOrO.

ACTeTNYECKoe BOCNUTaHMe:

. BOCMPUATUE 3CTETUYECKUX  KayecTB (M3MYECKON Hayku: eé rap-
MOHMWYHOIO NOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, TAKOHUYHOCTH.

LIeHHOCT W Hay4HOro rnosHaHus:

e 0CO3HaHWEe UEHHOCTU (U3NYECKONW HayKM KakK MOLWHOro MHCTPYMEHTa
MO3HaHMA MWUpa, OCHOBbI Pa3BUTUS TEXHONOIMIA, BaXHeWLWed CoCTaBNALLEN
KYNbTYpbl;

* pasBMTUE Hay4yHOW NO6O3HATENbHOCTU, UHTEpPEeca K MccneaoBaTebCKOl
NeATeNbHOCTH.

dopmunpoBaHme KynbTYypbl 340P0BbA U 3MOLIMOHANILHOTO 6/1aronoyyns:

* 0CO3HaHMe LUeHHOCTM 06e3onacHoro o6pasa >W3HW B COBPEMEHHOM
TEXHO/NIOTMYECKOM MMUpe, BaXHOCTWM nMpaBui 6e30nNacHOro MOBeAeHMs Ha
TpaHcnopTe, Ha foporax, C 3/IeKTPUYECKMM W TensjoBbiIM 060pyaOBaHWEM B
AOMaLHNX YCNOBUSAX;

e CchOpMMPOBAHHOCTb HaBblKa pedrekcun, Npu3HaHUEe CBOEro npasa Ha
OWMOBKY 1 TaKOro Xe npasay ApYyroro 4enoBeka.

TpynoBoe BOCMNT aHWUE:

* aKTUBHOE y4yaCcTue B PeleHMU npakTuyeckmx 3agay (B pamkax CembH,
WKONbI, ropofa, Kpas) TeXHONOrM4yeckonm W counanbHOW Hanpas/ieHHOCTH,

TpebyoWmX B TOM Ynucne n GnU3NYeCKNUX 3HaHWA;



* WHTEPeC K MPaKTUYeCKOMY M3YyYeHUI0 nNpodeccuin, CBA3AHHLIX C
(hU3NKOM.

JKO0/10rM4ecKoe BocnnTaHue:

* OpUWEeHTauMs Ha NPUMeHeHMe (U3NYECKUX 3HAHWI ANA peleHusa 3agad B
obnacTn oOKpyxarwlleidi cpeabl, NNaHUPOBAHUSA MNOCTYMKOB W OLUEHKM UX
BO3MOXHbIX NOCNeACTBUI ANA OKPY>XKatoLLel Cpeabl;

e 0CO3HaHWe rnobanbHOro xapakTepa 3KONOrMYECKMX Npob6aemM u nyTei
NX peLleHuns.

AfanTaums obydarolerocsi K U3MeHSOLWNMCA YCNOBUAM COLUNasbHOM W
NPUPOAHON cpedbl:

e MOTPeOGHOCTb BO B3aUMOJENCTBMM NPU BbINONHEHUN WCCNeA0BaHWIA 1
NPOEKTOB (YM3NYECKON HanpPaBNeHHOCTW, OTKPbITOCTb OMbITY WU 3HAHUAM APYTUX;

* MOBbILWEHNE YPOBHA CBOEA KOMMETEHTHOCTM uYepe3 MNpaKTUYEeCKyto
NEeATeNbHOCTD;

e MOTPeO6HOCTb B (HOPMUPOBAHMM HOBbIX 3HaHWIA, B TOM uucne ¢op-
MYAMpoBaTb UAEN, MOHATMA, TMNOTe3bl 0 (IU3NYECKUX OOBEKTAX U ABNEHUSAX;

e 0CO3HaHWe [euUMTOB COOCTBEHHbIX 3HAHWUI W KOMMETEHTHOCTEN B
o6nactun pu3nKu;

* NMaHMpOBaHMWE CBOEro pasBUTMA B MPUOBPETEHUM HOBbIX (DU3NYECKUX
3HAHUN;

e CTpPeM/IeHMe aHanu3nmpoBaTb W BbIBAATb B3aMMOCBA3M  MPUPOAHI,
o6uiecTsa  3KOHOMMUKMK, B TOM YUC/Ee C UCMONb30BaHNEM (U 3UYECKMX 3HAHWIA;

e OLIEHKA CBOMX AEWCTBUIA C YYETOM BAUSHUA Ha OKPY>KawLlyk cpeay,

BO3MOXHbIX rNo6anbHbIX I'IOC]'IGACTBI/IVI.

METAMPEOMETHDBIE PE3Y/IbTATDI

yHI/IBepCaI'IbeIe NO3HaBaTe/lIbHbIE I[l,El‘/JICTBI/IFI

BasoBble Nornyeckme AeiicTBums:

* BbIABNATbL W XapaKTepun3oBaTb CYLWECTBEHHbIE TMPU3HAKN 06beKTOB

(ABNeHUI);



* yCTaHaB/MMBaTb CYLLECTBEHHbIN MPU3HaK Knaccugmkaymm, oCHOBaHUA 4N
0606LEeHNA 1 CpaBHEHMS;

* BbIABMIATb 3aKOHOMEPHOCTM W MNPOTUBOPEYNA B paccMaTpmBaeMblX
(hakTax, JaHHbIX U HAONOA4EHMAX, OTHOCALMUXCA K (PU3MYE CKUM SABNIEHUAM;

* BbIAB/MATb MPUUYMHHO-CNEACTBEHHbIE CBA3M MPU U3YUYEHUU (HU3NYECKUX
ABNEHUIA W MpOLECccoB; feNnaTb BbIBOAbI C MCNOMb30BaHWEM [eAYKTUBHbLIX W
MHOYKTUBHBIX  YMO3aK/OUYEHWA, BbiABUraTb  FUMOTE3bl O  B3aMMOCBA3AX
(hM3nYeCKUX BEINYUH;

* CamMOCTOATENIbHO Bbl6MpPaTb CNOCO6 peweHUs Y4yebHOW (U3NYECKOW
3afiaun (CpaBHEHME HEeCKO/IbKMUX BapuaHTOB peleHns, Bbl 60p Hambonee
NOAXOA4AWEro ¢ y4TOM CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble nccneaoBaTeNbCKME AeNCTBUA:

. UCMO/Ib30BaTb BONPOCHI KakK UCCNef0BaTeNbCKNMn MHCTPYMEHT NO3HAHUSA;

* MPOBOAUTbL MO CaMOCTOATE/IbHO COCTaBAEHHOMY MJiaHy OMbIT, HECMIOXHbIN
(hM3nYecKnin aKCnepnmMeHT, He6ObLLIOE UCCef0BaHNe PU3NYECKOTO SBIEHUS;

* OUEeHMBaTb Ha MPUMEHUMOCTb W  [OCTOBEPHOCTb WH{OpPMaymio,
MONIYYEHHYIO B X0fe UCCNefoBaHNA NN 3KCMEPUMEHTA,;

* CamoCTOATE/IbHO POpMYyNMpoBaTb 0600LLEHNSA U BbIBOAbLI NO pe3yfbTaram
NpoBeAE&HHOro HabnaeHNs, ONbiTa, UCCef0BaHUS;

* MPOrHO3MpOBaTb BO3MOXHOEe fajfbHeillee pa3BUTMe  (HU3INYECKUX
npoueccoB, a TakKXe BblABUraTb NPeAnosioKeHns 06 KX pasBUTUM B HOBbIX
YCNOBUAX N KOHTEKCTax.

PaboTa ¢ nHopmavmeil:

* MNPUMEHATb Pa3IMyHble METOAbl, UHCTPYMEHTbI U 3anpochbl NPU NOUCKe K
oT60pe MHopMaLMN UK AaHHbIX C YYETOM NPEA/IOKEHHON y4ebHOW (r3nyecKon
3afiaun;

* aHann3nposaTb, CUCTEMATU3NPOBATb U UHTEPNPETUPOBATL UH(OPMALUIO

pas3nnMyHbIX BUAOB 1 (OpM MpefCcTaBNeHNS;



* CaMOCTOATENbHO BbIOMPATb ONTUMaNbHYH (OpMYy nNpeacTaB/ieHUs
MHopMaLUM U WUANKOCTPUPOBaTL pellaeMble 3afadyn He CAOXKHbIMU CXemMaMu,
auarpaMmamu, MHOM rpakoin U MX KOMOUHaLUaMN.

YHuBepcanbHble KOMMYHUKaTUBHbIE AeNCTBUA

ObLeHwe:

e B X0fe 06CYyXAeHMA yye6HOro matepuana, pesy/bTaToB /1abopaTopHbIX
paboT W MPOEKTOB 3ajaBaTb BOMPOCbI MO CYLULeCTBY O06CYXAaeMOW TeMbl U
BbiCKa3blBaTb WAeW, HaleNeHHble Ha peweHue 3ajayM u nofLep)aHue
6naroxenaTenbHOCTU OOLLEHUS;

e COMOCTaBNATb CBOM CYXAEHUA C CYXAEHUSAMW [PYrUX YYacTHUKOB
Avanora, o6Hapy>XuBaTb pasfinyne U CXOACTBO MO3ULMIA; BblpaXaTb CBOK TOUKY
3peHNs B YCTHbIX U MUCbMEHHbLIX TeKCTax; Ny6/NYHO NpeacTaBnATb pPe3y/ibTaThbl
BbIMO/IHEHHOTO (YM3NYECKOro onbiTa (3IKCNepnMMeHTa, UCCNef0BaHUA, NMPOeKTa).

CoBMeCTHas AeAaTeNbHOCTb (COTPYAHNYECTBO):

* MOHMMaTb W WUCMNOMb30BaTb MNpPeMMyL,ecTBa KOMAaHAHOW W  WUHAM-
BMAYyasnbHON paboThbl NPY peLleHnn KOHKPETHOM (hn3nveckor npobnemsl;

* MPUHMMATbL LeNn COBMECTHOMN AeATEeNbHOCTWU, OpraHn30BbIBaTb AEeNCTBUA
Mo eé AOCTUXEHWIO: pacnpegenaTb ponu, 06CyXAaTb NPOLECCbl WM pPe3ynbTathl
COBMECTHOW paboTbl; 0606WaTh MHEHUA HECKONbKNX NHOAEN;

* BbINO/IHATbL CBOK 4YacTb PaboThl, JOCTUras Ka4eCTBEHHOroO pesy/bTaTa no
CBOEMY HanpaBNeHWID W KOOPAWHMUPYSA CBOW feill CTBMA C APYrUMU 4sieHaMu
KOMaHfbl;

* OUeHMBaTb KayecTBO CBOEro BKnafja B OOWMWMIA NPOAYKT MO KPUTEPUAM,
CaMOCTOSITE/IbHO CHOPMYIUPOBAHHBIM YYaCTHUKaMM B3aUMOLENCTBUS.

YHuBepcasbHble perynsaTuBHbIe 4enCTBUSA

CamoopraHunsauus:

* BbIABNATb MPO6GAEMbI B XWU3HEHHbIX U YYeOHbIX CUTyaLuax, TpebyroLwmnx
ONS peleHns GU3NYeCKMUX 3HaHWN;

* OpUEHTMPOBaTLCA B  PasIMUHbIX MOAX0AAX MPUHATUS  peLleHUni

(MHAMBMAYaNbHOE, NPUHATWE PELEeHNs B TPynne, MPUHATUE PELLEHWA TPYNNoii);



* CamMOCTOATE/IbHO COCTABMATb aNroOpuTM pelleHns (U3NYecKon 3agauu
WA NnaHa WcCnefoBaHMA C YYETOM MMEKOLWMUXCA PEeCcypcoB UM COOBCTBEHHbIX
BO3MOXHOCTE, apryMeHTUpOBaTh npejsiaraeMble BapuaHTbl peLleHnii;

e [ienaTb BbI6OP M 6BpaTb OTBETCTBEHHOCTb 3a pPeLLeHue.

CamoKoHTposb (pedhekcns):

e [aBaTb afleKBaTHYI0 OLleHKY CUTyauun v npepnaratb njaaH eé n3MeHeHus;

* 00BACHATL  MPUYUHBI  LOCTUMXKEHUA  (HELOCTMIXKEHWUs)  pesynbTaToB
[eATeNlbHOCTU, faBaTb OLEeHKY NPUO6GPeTEHHOMY OMbITY;

* BHOCWUTb KOPPEKTMBbLI B AeATEeNIbHOCTb (B TOM 4MCNEe B XOA BbIMOSHEHUS
(hM3MYecKoro uccnefoBaHMs WAM MNPOEKTa) HAa OCHOBE HOBbIX OOCTOATENbCTB,
N3MEHUBLUUXCH CUTYaL WA, YCTAHOBMIEHHbIX OLWMNOO0K, BO3HUKLWNX TPYLHOCTEN;

* OUeHMBaTb COOTBETCTBME pe3y/ibTata Lenn 1 YCI0BUSM.

AMOUMOHA/bHBIN NHTENNEKT :

* CTaBUTb CebA Ha MeCTO LpYroro 4YenoBeka B X04e crnopa Wau AUCKYyCCuu
Ha Hay4HYl0 Temy, MOHUMaTb MOTUBbI, HAMEPEHWUS U NOTUKY 4PYrOro.

MpuHATME cebs N apyrux:

* MpuU3HaBaTb CBOE NMpaBO Ha OWMOKY NpU peleHnmn (u3ndecknx 3agad uau
B YTBEPXAEHUAX HA HAYUYHble TEMbl U TAKOE XXe NpaBo ApYyroro.

NMPEAMETHBLIE PE3YJIbTATDI

MpegMeTHble pe3ynbTatbl Ha 6a30BOM  YpPOBHE  [O/MKHbI  OTpaXaTb
CchOPMMPOBAHHOCTb Y 06YyUatOWNXCA YMEHWIA:

* MCNONb30BaTb NMOHATUA: Macca U pasmepbl MONEKY/, TEN/0BOE ABUKEHUNE
aTOMOB W MOJIeKy/, arperatHble COCTOSAHMA BelecTBa, Kpuctaainyeckune u
aMop(Hble Tena, HacblIWeEeHHbI W HeHaCbIWEeHHbIA Map, BMaXHOCTb BO3AYXa;
Temnepatypa, BHYTPEHHAA 3Heprus, TenjoBON [ABWUratefilb; 31eMEHTapHbIN
ANEKTPUYECKNI 3apsaf, 3/1IeKTPUYecKoe nosie, MPOBOAHWUKN W AN3NEKTPUKK, MO-
CTOSIHHbIN 3/1EKTPUYECKNIA TOK, MAarHUTHOE NoJie

* pasfninyatb fABneHusa (TennoBOe paclimpeHue/cxarue, Tensonepenaya,
Ten/0BOe paBHOBECUE, CMayMBaHue, KanwunnsapHble $B JIEHUA, UCMNapeHue,

KOHAeHcauus,  nnaBneHWe,  KpucTannusauus  (0TBepAeBaHue),  KUMEHUE,



Tennonepegaya (TennonpoBOAHOCTb, KOHBEKLMUA, U3NYUYEHWE); 3aNeKTpu3auns Ten,
B3aMMO/eNncTBme 3apafoB, AeNCTBMA 3EKTPUYECKOr0 TOKa, KOPOTKOe 3aMblKaHue,
B3aMMO/JeNCTBME MArHUTOB, AeCTBME MArHUTHOrO MOAS Ha NPOBOAHUK C TOKOM,
3NeKTPOMarHnuTHas WHAYKUMS) MO OMMCaHUK0 WX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OMbITOB, AEMOHCTPUPYIOLMNX faHHOe (DU3NYECKOE SBMIEHUE;

e pacnosHaBaTb MNpPOSIBNEHWE  WU3YUYEHHbIX  (U3NYECKUX  SABNEHUIA B
OKpyXawuwem Mupe, B TOM 4Yucne (MU3MYECKMe SBAEHUA B MpUpoae:
MOBEPXHOCTHOE HaTAXEeHMEe W KanuinspHble ABAeHWS B NPUpofe, KpucTanibl B
npupoge, wu3nyyeHune ConHua, 3aMmeps3aHue BOJOEMOB, MOPCKuMe  Opu3bl,
obpasoBaHMe pochbl, TyMaHa, UHes, CHera; 3/fIeKTpUYeckue ABneHnUs B aTtmocgepe,
3N1eKTPUYECTBO XMBbIX OPraHW3MOB; MarHUTHOe nosne 3emnu, Apeid nonw Ccos,
PONb MArHWTHOrO MNOAA AN KW3HW Ha 3emae, MONSPHOE CUAHWE;, MNpWU 3TOM
NepeBOAUTb MNPaKTUYECKYH 3afadyy B Y4ebHYH, BbIAeNsATb CYL,eCTBEHHbIe
cBOWCTBa/MpU3HaKN PU3NYECKUX ABNEHNIA;

* OMUCbIBaTb M3YyYeHHble CBONCTBA TN N (PU3NYECKME ABMIEHUSA, UCNONb3YS
(hu3nyeckne BenUUMHLI  (Temnepatypa, BHYTPEHHSA 3Heprus, KO/JMYecTBO
TENNOThl, yAenbHas TeMJIOEMKOCTb Bel,ecTBa, YAenbHad TennoTta naaBAeHUs,
yfienbHas Tennota napoob6pa3oBaHUs, YyfefnbHas TennoTa CropaHus TOMAMBa,
KO3(h(ULUMEHT NOMIe3HOr0 AeilCTBUA  Tenn0BOW  MalWHbl, OTHOCUTE/bHAS
BNAXHOCTb  BO34yXa, 3NEKTPUYECKWIA 3apsj, cuna ToKa, 3NeKTpuyeckoe
HanpsXeHue, CONPOTMBEHNE NPOBOAHMKA, YAeNbHOE COMPOTUB/IEHNE BELLECTBA,
paboTa M MOLWLHOCTb 3NEKTPMYECKOro TOKa); MNpW OnUcaHMn NpaBuUSIbHO
TpakToBaTb (PM3MYECKUIA CMbICT UCNOMb3YeMbIX BEMYMH, 0O003HaYeHUs W
eANHULbl  (U3NYECKMX BENUYUH, HaxOAUTb (OPMYNbl, CBSA3bIBalOWMEe [aHHYIO
(hU3NYECKYIO BENNYMHY C APYTMMU BeMYMHAMU, CTPOUTb Fpaguky U3YUYeHHbIX
3aBUCMMOCTEN (PU3NYECKNX BENINYNH;

e XapakTepu3oBaTb CBOWCTBa Ten, (U3MYECKMe SABNEHUS W MNPOLECCHI,
MCNOMb3YS OCHOBHbIE MOMOXEHUA MONEKYNAPHO-KUHETWN YECKON TeOpUK CTPOEHUS
BeW,ecTBa, NPUHLMN CynepnosuuumyM nonen (Ha KayeCTBEHHOM YPOBHE), 3aKOH

coXpaHeHud 3apaga, 3akoH Oma Ana yyacTka uenu, 3akoH [)xoyna - JleHua, 3aKoH



COXPaHEeHNs 3Hepruun; npu 3TOM faBaTb CNOBECHYI (OPMY/SIMPOBKY 3aKOHA U
3anncbiBaTh €ro MaTeMaTUYeCcKoe BblpaXeHUe;

e 00bACHATL (PM3MYECKMe npoueccbl M CBOCTBA Te/l, B TOM 4uUCle N B
KOHTEKCTe  CUTyauuii  NpakTUKO-OPUEHTMPOBAHHOIO  XapakTepa: BbIABAATb
MPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTb 06bACHEHME M3 1- 2 NOTMYECKMUX LLaroB
C onopoin Ha 1 - 2 M3YyYEHHbIX CBOWCTBA (PU3MYECKUX SABNEHWUIA, (PU3NYECKUX
3aKOHOB WM 3aKOHOMEPHOCTENW; pellaTb pacyéTHble 3ajaunm B 2 - 3 [AeilcTeus,
MCMONb3ys 3aKOHbI U (hOPMY/ibl, CBA3bIBaKOLLME (PU3NYECKNE BEIMYNHDBI: HA OCHOBE
aHanmsa yc/fioBMA 3afayy 3anucbiBaTb KpaTKoe YC/IOBUE, BbIIBNATb HeA0CTaTOK
JaHHbIX ONS pelleHns 3afjavn, BblOUpaTh 3aKOHbI U POPMY/bl, HEOBX0ANMbIe NS
eé peweHus, nNPOBOAWTL pPacyéTbl U CPaBHMBATb MONYYEHHOE 3HAa4yeHue
(hM3NYECKOW BENNUYMHBI C U3BECTHBIMWU JAHHbLIMU;

e pacrnosHaBaTb Mpo6nemMbl, KOTOpble MOXHO PpewnTb Npu nomowmu
(hn3nyecknx  MeToAO0B;  UCMOMb3YyS  OMUCaHME  WUCCNeLOBaHWUA,  BblAeNATb
npoBepsemMoe MpeAnonoXeHne, OUeHWBaATb MPaBUILHOCTbL MOpsALKa NPOBeAeHUS
nccnefoBaHua, fefnaTb BbIBOAbI;

* NPOBOAUTbL OMNbITbl MO HabNOAEHUID  (PU3NYECKUX ABMEHUA UK
(hn3nyecknux CcBOMUCTB Ten (KanunngpHble ABJIEHWUA, 3aBUCUMOCTb [AaB/IEHUS
BO34yXxa oT ero 00béMma, TemnepaTypbl; CKOpOCTH npouecca
OCTbIBaHMA/HarpeBaHns Npu M3Ay4YeHUU OT LBeTa M3NyyatoLiein/nornowaroLen
MOBEPXHOCTU; CKOPOCTb MCNapeHnsi BOAbl OT TemnepaTypbl XXUAKOCTU M NaoWwaan
€€ NMOBEPXHOCTU; 3NeKTpu3auma Ten U B3aMMOAEeNCTBME 3TEKTPUYECKMX 3apsoB;
B3aMMOJENCTBME MNOCTOSAHHbIX MAarHUTOB, BU3yanu3aunMsa MarHUTHbIX MNONeN
MOCTOSHHbIX MAarHWTOB; [AeWCTBUS MArHUTHOrO NOMS Ha MPOBOAHMK C TOKOM,
CBOWCTBA 3/IeKTpOMarHuTa, CBOWCTBA 3MEKTPOABUraTens MNOCTOAHHOIO TOKA):
(hopmynmpoBaTb NpoBepsAeMble NpeAnonoXeHnUs, cobupaTb YCTAHOBKY M3 Npeano-
XXEHHOro 060py0BaHNA; ONUCbIBATb XO4 ONbITa U (POPMYNUPOBATH BbIBOAbI;

® BbINONHATL  MpPAMble  M3MepeHWs  TemnepaTtypbl, OTHOCWUTENbHOW

BaXXHOCTU BO3AyXa, CWIbl TOKa, Hanpa>XeHuna C Mncnonb3oBaHMEM aHa/l0roBbliX



NPU60OPOB N AaTUYMKOB (M3NUYECKNX BENNYUYUH; CPAaBHMBATb pe3ynbTaThl M3MeEpPEHUN
C YYETOM 3a[aHHO abCONOTHOW NOTPeLHOCTH;

* MPOBOAUTbL UCC/EeAOBaHNE 3aBUCUMOCTUN OLHOM (DU3NYECKOA BENNUYNHbI OT
APYrO/ C WMCNOMAb30BaHWMEM MPSAMbIX M3MepeHui (3aBUCUMOCTb COMPOTUB/IEHMSA
NMPOBOAHMKA OT €ro [AAWHbI, NAoWaaM MOMNepeyHoro CevyeHUss W YAENbHOrO
CONPOTUB/IEHNS BellecTBa MPOBOAHMKA; CUMbl TOKa, MAYLLEro vyepe3 MpPOBOAHUK,
OT HanpsXXeHns Ha MNPOBOAHMKE; WUCCNef0oBaHWe nMocnefoBaTe/lbHOro W na-
pannenbHOro CoefMHEHNn NPOBOAHWMKOB); NNaHUPOBaTb MccnefoBaHue, cobupatb
YCTAHOBKY W  BbINOAHATb  U3MepeHus, cnefysa NPeanoXeHHOMY  MaaHy,
(hnKcmpoBaTb pe3ynbTaTbl MONYYEHHOW 3aBUCUMOCTU B BUAE Tabnuuy n rpaduKos,
AenaTb BbIBOAbl NO pe3ynbTaTaM UCCNeA0BaHUS;

* MPOBOAWTbL KOCBEHHble W3MEPEHUs (U3NYECKUX BeNUUMH (yaenbHas
TeNN0EMKOCTb BeLLecTBa, COMPOTMBAEHME MPOBOAHWKA, paboTa M MOLLHOCTb
9NEKTPUYECKOr0o TOKA): MNaHMpoBaTb M3MEPEHUs, cobupaTb IKCMEPUMEHTANbHYHO
YCTaHOBKY, cneays MpPeanoXeHHOW WHCTPYKLUMW, W  BbIMUCASATb 3HayeHue
BE/TNYNHBI;

e cobnopatb npaeBuia TeXHUKM 6GesonacHocTM npu pabote ¢ nabo-
paTOpHbIM 060pPYyAOBaHNEM;

e XapakKTepu3oBaTb MNPUHUMWMbI [AEACTBUS  WU3YYEHHbIX MNPUOGOPOB 1
TEXHUYECKNX YCTPOWCTB C OMOPOA Ha uMx onucaHns (B TOM u4uMCne: cucTema
OTONMEHNUS [OMOB, T[WUrPOMETp, MapoBas TypbwuHa, amnepmeTp, BONbTMETP,
CUYETUMK 3NEKTPUYECKO aHepruu, 9NEKTPOOCBETUTENbHbIE npnoéopsl,
HarpesaTe/lbHble 3N1EKTpONPUOOpPLI (NPUMepbl), 3/IEKTPUYECKNE NPefOXPaHUTeNn;
9NeKTPOMArHuT, 3MeKTpoaBuratesb MOCTOSAHHOrO TOKa), WCNOMb3yd 3HAHUA O
CBOMCTBaX PU3NYECKUX ABNEHUI N HEOOXOAUMbIE (hU3NYECKME 3aKOHOMEPHOCTHU;

e pacrno3HaBaTb MNpPOCTble TEXHWYECKMe YCTPONCTBA W WU3IMEPUTENbHbIE
npubopbl MO CXeMam W CXeMaTU4YHbIM pPUCYHKaM (KUAKOCTHbIA TepmMOMeTp,
TepMoC, NCMXPOMETP, TUrPOMETP, [ABWUraTeNb  BHYTPEHHEro  CcropaHus,

JNIEKTPOCKOM, DEOCTaT); COCTaB/IATb CXeMbl NNEKTPUNYECKNX Ll,el'lef/JI c



nocnefoBatenibHbIM U MapannefibHblM COEAMHEHWEM 3/1EMEHTOB, pasfnyas
YCNOBHble 0603HAYEHUSA 3NIEMEHTOB 3/IEKTPUYECKUX Lieneil;

* MNPUBOAUTL NPUMEPBLI/HAXOAUTL WH(MOPMaLMIO O MNpuMepax npak-
TUYECKOT0 WCMOJMIb30BaHMUA (U3NYECKUX 3HaHUWA B MOBCEAHEBHOW XXWU3HU [ANS
obecneyeHuns 6esonacHoOCTU npu obpaleHnmn c npnéopamu
M TEXHUYECKUMW YCTPOWCTBAMMU, COXPaHEHWS 340POBbS U COGMHOLEHUA HOPM
3KO/IOMMYeCKOro noBefleHUs B OKpYXXarLein cpefe;

* OCYLLeCTBNATbL MOWUCK MWHGpoOpMauunm  (U3NYECKOro  COLepXKaHua B
CeTM VIHTepHeT, Ha OCHOBE MWMEIKLWMXCA 3HAHUA W NYTEM CpaBHEHUA
JONONMHUTENbHLIX WUCTOYHWKOB BbIAENATbL WH(OpMauu, KoTopas sABaseTcs
MPOTUBOPEYNBOM UIN MOXKET BbITb HELOCTOBEPHOIA;

* UCNONb30BaThb MPW BbIMOMIHEHUN YUYEOHbIX 3a4aHUIN HAYUYHO-NONYNAPHYO
nuTepaTypy (U3MYeCKOro Cofep>kaHus, CrnpaBOYHble maTepuasnbl, Pecypcbl CeTu
WHTepHeT; Bnafgetb npuémamy KOHCNEKTUPOBAHWA TeKCTa, MpeobpasoBaHUS
MHopMaLMmn U3 OLHOM 3HAKOBOW CUCTEMbI B APYTYHO;

* C034aBaTb COOCTBEHHble MUCbMEHHbIE W KpaTKWe YCTHble CcOo0bLeHus,
0606Lasa MHPOPMALUIO U3 HECKO/IbKUX UCTOYHUKOB (PU3NYECKOr0 COAEepXKaHus, B
TOM uncne ny6anMyHO npeAcTaBNATh pe3ynbTaThl MPOEKTHOW
WA NCCNepoBaTeNbCKOW  [eATeNIbHOCTW; NpWM 3TOM [PaMOTHO MCMNOJ/Ib30BaTh
M3YUYEHHbIN MNOHATUIHBLIA annapaT Kypca (U3NKW, CONPOBOXAATb BbICTYMN/EHUE
npeseHTaumen;

* NpWY BbINOJIHEHUM Y4YebHbIX MNPOEKTOB W MUCCNefOBaHUN (HU3NYECKNX
npoueccoB pacnpefensaTb 00653aHHOCTM B rpynne B  COOTBETCTBUM C
MoCTaBMeHHbIMUW 3aZayaMu, CNeaUTb 3a BbIMNOJSIHEHMEM NaHa [AeACTBUA K
KOpPpeKTMpoBaTb ero, afjleKBaTHO OLeHMBAaTb COOCTBEHHbIV BKNafg B AeATENbHOCTb
rpynnbl; BbICTpaMBaTb KOMMYHUKaTUBHOE B3aMMOLENCTBME, NMPOAB/AS TOTOBHOCTb

paspelartb KOHMINKTbI.



CucrTema OLEHKMU

OLl,eHKa OTBETOB y4allunxcs

OueHKa «5» CTaBUTbCA B TOM C/lyyae, eCiun yyalimiics nokKasblBaeT BEPHOE
NOHNMMaHWNe dJI/ISI/MeCKOVI CYLWHOCTH paccCMaTpnBaeMbIX SABNEHUN n
3aKOHOMepHOCTeVI, 3dKOHOB U T€Op|/||7|, a TaK JXe€ T[paBWU/abHOE OMNpeaeneHne
Cbl/l3|/|l-IeCKl/IX BEJ/INYNH, UX eANHNL, U cnocobos N3MeEPEHNA. NPaBU/IbHO BbIMOJTHAET
HEPTEXN, CXEMbI M Fpa(bI/IKI/I; CTPOUT OTBET IO CO6CTBeHHOMy nnany,
CONPOBOX/JaeT paccka3 COOCTBEHHbIMU NpuMepamu, YMeeT NMPUMEHATb 3HAHUSA B
HOBOW cnTyaunnm npn BbIMOMHEHUN MPAKTUYHECKUX 3a,anl/II7I; MOXXeT YyCTaHOBUTb
CBA3b MeX[JY M3y4yaeMblM N paHee M3YYeHHbIM MaTepuanom Nno Kypcy (pusnku, a

TaKXXe C MmaTepunanom, YCBOEHHbIM NMPN N3yHYEHUN APYTUX NMPEAMETOB.

OueHKa «4» CTaBUTbCSA, €cnM OTBET YyYeHWKa YyA0BNeTBOPSET OCHOBHbIM
TpeboBaHMAM Ha OLeHKY 5, HO gaH 6e3 MCNno/ib30BaHWA COOGCTBEHHOrO MNaHa,
HOBbIX MNpPMMepoB, 6e3 MNPUMEHEHUs 3HaHWIA B HOBOW cuTyauuu, 6es3
NCMONb30BaHMSI CBs3eld C paHee W3YyYeHHbIM MaTepuanom W MaTepuasnom,
YCBOEHHbIM NPV WU3y4YeHUU Ap. NpeAMeTOB: ecCnu yyauluics AOoNyCTUN OfHY
OWMNGKY UNn He 6onee ABYX HEAOYETOB M MOXET MX MCMNPaBUTb CaMOCTOSATENbHO

UIN C HEH6ONbLLIOW MOMOLbLIO YUnNTeNs.

OueHka «3» CTaBUTbCH, €CAM  y4valwuincs NpaBUIbHO  MOHMMaET
(hM3nYecKyto CYLWHOCTb paccMaTpUBAeMblX SIBIEHWA U 3aKOHOMEPHOCTEN, HO B
OTBETE MMEKTCA OTAe/NbHble Npobesnbl B YCBOEHUM BOMPOCOB Kypca (M3UKK, He
npenaTCcTBYOLLME AaNbHeNWeMy YCBOEHUIO BONPOCOB MPOrpaMMHOro Matepuana:
yMeeT MNPUMEHATb MOJIyYeHHble 3HAaHUA NpuU  peweHuM npocTbiX 3agad cC
MCNONb30BaHMEM TOTOBbIX (hOPMY/, HO 3aTpPyAHSAETCH Mpu peweHun 3ajaud,
Tpebyownx npeobpaszoBaHUA HEKOTOPbIX (QOpPMYys, AONYCTUA He 60/ee OLHOM
rpy6oit owmnbknM U AByX HeAO4YETOB, He 6onee OAHONM rpy6oin M OAHOW Herpy6oi
OWMWN6KKM, He Gonee 2-3 HerpybbiX OWWOOK, OAHON Herpy6o0i OWNOKM K TPEX

Hef04éTOB; AonycTun 4-5 He,OYETOB.



OueHKa «2» CTaBUTCA, ec/n yqammﬁm HE OBJ/1lagen OCHOBHbIMW 3HAHUAMMU
n ymMmeHnaMmn B COOTBETCTBUN C Tpe6OBaHI/IFIMI/I nporpamMmmbl U AoMycTun 6onblue

OWNBOK N HEJOYETOB YEM HEOOXOAMMO ANA OLEHKMN «3».

OUEeHKa KOHTPO/IbHbIX paboT

OueHka «5» cTaBuUTCA 3a paboTy, BbINONHEHHYID TMNOMIHOCTLIO 6e3
OWMBOK N HelOYETOB.

Mpwn 3agaHun B Buae tecta 90-100%

Mpw 3agaHun B hopme BIP 11-18 6annos

OueHka «4» cTaBUTCA 3a paboTy BbINONHEHHYI MOMHOCTbK, HO Npwu
Hanu4YnuM B Heil He 60nee OAHONM rpy6oin MU OAHON Herpy6oi oWMOKM U OAHOTO
Hefo4YéTa, He 60nee TPEX He[OYETOB.

Mpwn 3agaHun B BuAe Tecta 74-89%

Mpwn 3agaHun B popme BIP 8-10 6annos

OueHkKa «3» CTaBUTCA, €CNN YYEHUK MPaBUNbHO BbINONHUN He MeHee 2/3
BCein paboTbl AW gonyctun He 6onee OAHOW rpy60Ol OWNOGKN N ABYX HELOYETOB,
He 6onee ogHol rpy6oit owMBKM U OAHON Herpyboin owwnbku, He 6Gonee Tpex
HerpyobIx OWMKN6OK, OfHOM Herpyo6oi OLnBKN 7 Tpex
HeQo4YeéTOB, NPUM Hanuuum 4 -5 HeOOYETOB.

Mpw 3agaHun B BUAeE Tecta 60-73%)

Mpwu 3agaHuun B popme BIP 5-7 6annos

OueHkKa «2» CTaBUTCA, €CNU 4YUcno OWuMboK U Hefo4YETOB NpPEeBbICUNO
HOPMY AN18 OUEHKN 3 NN NpaBU/ibHO BbIMOSIHEHO MeHee 2/3 BCeil paboThl.

Mpwn 3agaHnn B BUAE Tecta MeHee 60%

Mpwn 3agaHuun B hopme BIP 2-4 6annos

oueHKa nabopaTtopHbIX paboT
OueHka «5» CTaBUTCHA, €CNM Yy4yallMiicad BbINONHAET paboTy B MOSHOM

o6bemMe ¢ cobn0AeHNEM HEOOXOAMMOI MOCNef0BaTEIbHOCT NPOBEAEHMNSA ONbITOB



M WU3MEPEHWI; CaMOCTOATE/IbHO W pauuMoHanbHO MOHTUPYeT HeobXxognmoe
obopyaoBaHue; BCe OMbIThl MPOBOAUT B YCNOBUSAX U pexumax, 06ecrneymBaroLmnx
MoslyyeHne NpaBubHbIX Pe3ynbTaToOB U BbIBOAOB; COb6M0AaeT Tpe60oBaHMA NpaBu/l
6e30nMacHOCTU TpyAa; B OT4YeTe MPaBUIbLHO U aKKypaTHO BbIMOJIHAET BCe 3anuci,
Tabnnubl, PUCYHKWU, YEpTeXu, rpauMkn, BbIYUCNEHWS; NPaBUbHO BbINOMHSET
aHann3 NorpeLHoCTeN.

OueHKa «4» CTaBUTCH, €CNN BbINO/HEHbl TpeboBaHMA K OuUeHKe «5» , HO
ObINO AONyLUlEeHO [Ba - TpWM HeaoueTa, He 6onee OAHOM Herpy6oin owunbKM M
OflHOr0 HefouvéTa.

OueHka «3» cTaBuTCA, ecnum paboTa BbINO/HEHA He MOMHOCTbIO, HO
06beM BbIMONHEHHON YacTN TakoB, MO3BOJIAET NOMYUYUTb NPaBU/ibHbIE pe3ybTaThl
MW BbIBOAbI: €CAN B XOfAe NPOBeAeHWS OnbiTa U M3MEpPEeHUi OblNnM JONYLLEHbI
OLWMNOKMN.

OueHKa «2» CcTaBMTCS, ecnuM paboTa BbIMNOIHEHA He MOMIHOCTbIO U

00bemM BbINOSIHEHHOW YacTu paboTbl He MO3BOAAET cAenatb MpPaBUSIbHbIX
BbIBOJOB: €C/IX OMbITbl, M3MepPeHUs, BblYUCNEHUA, HabMOLEHUS MPOU3BOAUINCH
HenpaBWUbHO.

Bo Bcex cnyyasx oOUEHKa CHMXKaeTCs, €ecnM Y4YeHUK He cobnogan
TpeboBaHua npasun 6e3onacHOCTK rpyaa.

NepeyeHb OLIMGOK:

rpyoble OLLIMOKN

1. HesHaHMe onpefefneHnii  OCHOBHbIX MOHATWIA, 3aKOHOB, MpaBun,
MONMIOXKEHWI  Teopun, Qopmys, OOLWENPUHATLIX CUMMBOMIOB, 0603HAYEHUS
(hU3NYECKUX BEINYNH, eANHULY U3MEPEHUS.

2. HeymeHue BbIenATb B OTBETE IN1aBHOE.

3. HeymeHne nNpUMeHSATb 3HaHWSA A8 peweHus 3a4ady UM 0O6bACHEeHUd
(hU3nYeCcKNX ABMEHUIA; HENPaBUIbHO CHOPMYIMPOBAHHbIE BOMPOCHI, 3afaHns Uu
HeBepPHble 06BACHEHMA XOof4a WX peLleHus, He3HaHue MPUemMOoB pelleHMa 3afad,

aHanormM4HbIX paHee peEWEHHbIM B Knacce, OWN6KM, MokasbiBaro LW ne



HenpaBu/IbHOE MOHMWMAaHWe YC/IOBMA 3afjayn WAM HenpaBW/IbHOE WCTOJIKOBaHue
peLeHuns.

4. HeymeHMe yntaTb U CTPOUTH rpagmkn U NPUHLUMNNANBbHbIE CXEMbI

5. HeymeHne noprotoButb K paboTe yCTaHOBKY uanm nabopaTopHoe
obopypoBaHue, MNPOBECTU ONbIT, HEOOXOAUMbIe pacyeTbl WAM WUCMOJSIb30BaTb
MOSly4YeHHble faHHble 415 BbIBOLOB.

6. HebpexxHoe OTHOLLEHUE K nabopatopHomMy 060pyAoOBaHUIO W
N3MepuTeNbHbIM Npubopam.

7. HeymeHue onpegennTb NokasaHWAa U3MepUTeNIbHOro npmbopa.

8. HapyweHune Tpe6oBaHWii npaBua 6e30nacHOro Tpyga npu BbIMOJHEHUN
9KCMepuMeHTa.

Herpybble OLLNOKM

1. HeTo4yHOCTM  (DOPMYNIMPOBOK,  OMpefenieHWA,  3aKOHOB,  Teopwia,
BbI3BaHHbIX HEMO/IHOTOMW OTBETa OCHOBHbIX MPU3HAKOB OMNpefesIfeMoro noHATUSA.
OwnbKKM, Bbl3BaHHblIe HECO6NOAEeHNEM YCNOBWI NPOBELEHUA ONblTa WK
N3MepeHu.

2. OWKN6KN B YC/MOBHbIX 0603HAaYeHUAX Ha NPUHLUNMANBHBIX CXeMax,
HETOUYHOCTU YepTexen, rpagukoB, CXeM.

3. Mponyck unnm HeTOYHOEe HanucaHwe HaMMeHOBaHUI efuHUL, (HU3NYECKNX
BE/TNYMH.

4. HepauunoHanbHbIN BbI6GOP X042 peLleHuns.

Hefo4Ye T bl

1. HepauunoHanbHble 3anucu nNpu BbIYUCNEHUAX, HepaLnoHa/lbHble MpUembl
BblUMCIeHUI, Npeobpa3oBaHWii 1 peLleHnsa 3asay.

2. ApuimeTtnyeckne OWMOKN B BbIYUCNEHUAX, €CNM 3TN OWMKUOKKN rpy6o He
MCKaXatT peasibHOCTb NONYYEHHOr0 pesynbrara.

3. OTAeNbHbIe MOrpewHoCTN B POPMYIMPOBKE BOMpPOCa MU OTBETA.

4. HebpeXkHOe BbINO/HEHWNE 3anunceil, YepTexen, cxem, rpaKos.

5. Opthorpaduyeckme n NyHKTYaLMOHHbIE OLINGKK



OPIFAHU3ALMOHHO-METOANYECKUA PA3LE/

(ueTBepTb) OTA Bcero B Tom uucne dopma

ayanTonp. neKU'I/II/I r]paKque C,£I|C OTUETHOCTMN

3aHATUIA cCKne (3aueT, 3K3ameH)
3aHATMNS
1 16 16 KOHTponbHas
paboTa
2 16 16 KoHTponbHana
paboTa
3 18 18 KoHTponbHas
paboTa
4 18 18 KoHTpoNnbHaA
paboTa
NToro 68 68

TEMaTUYeCKUN nnaH

Ne HawmmeHoBaHMe pasgena M TeM (KONMYecTBO PacnpefeneHue 4acos
n/n 4acos,
O0TBOAMMbIX Ha MU3y4YeHUE) N3YyUeHNe TEMbI

nekumn nMpaktny CAC

eckue
3aHATUA
1. Paspen 1. Tennosble ABNIEHUS. 1
TexHukKa 6e3onacHocTu. MMOBTOpPEHME U3YYEHHOro
3a 7 Knacc
2. BxopgHO KOHTPONb. 1
3. Tennosble dABneHna. Temnepatypa BHyTpeHHAA 1

3Heprus.  Cnocobbl  W3MEHEHWS  BHYTPEHHEl
3Heprum



10.

11.

12.

13.

14,

15.

16.

17.

18.

Buabl Tennonepegauun. lNpumepbl TennoobMeHa B
npupoae n TeEXHUKe.

PacueTt N3MeHeHNs BHYTPEHHEN aHeprum.
YpenbHasa Ten10eMKOCTb

PacuyeT KonmyectBa TensoTbl, HEOOXOAUMOTO ANS
HarpeBaHWs Tena W  BbIAENAEeMOro UM  npu
oxnaxpneHuu. PeweHune 3agay.

PelwleHne 3agay MO TeMe «pacyeT Ko/M4YecTBa
TeNno0Tbl, HEO6XOAMMOr0o ANS HarpeBaHus Tena u
BblAENIEMOT0 UM MPU OXNaXKAEHUN.»

KonnyecTtso TennoThbl, Bblaendarouieecsd npu
CropaHunun Tonamea

3aKOH CcOXpaHeHMs BHYTPEHHER 3Heprum wu
ypaBHeHMe TenaoBoro 6anaHca

TabopatopHas  pabota No 1 «CpaBHeHUE
KONNYeCcTB TenaoTbl MPW CMEWWUBaHWU  BOAbI
pasHOW TemnepaTypbl»

NNabopaTopHasa pa6oTta Ne2 « Mi3amepeHue yaenbHOM
TEeNN0eMKOCTM TBEpPAOro Tena»

PeweHue 3a4a4 No TeMe «BHYTPeHHSAS aHeprus»

KoHTponbHaa pabota Nel no teme «BHYTpeHHSAA
aHeprua»

ArperaTtHble COCTOAHMA BellecTBa [lnaBneHue u
0TBEpPAEBaHNE KPUCTANTNYECKNX TeN

KonuuyectBo TennoTel , Heob6xogumoe  Ans
nnaBneHUs Tena W Bblaenswolieecs nNpu  ero
KpucTanimsayum

PeweHne 3aga4y  «KonnmyecTBo  TennoTbl
Heobxoaumoe AN nnaBfeHuns Tena K
BblAENSIOLLEeCs NPy ero KpucTanansaunum»

VcnapeHune n KoHaeHcauma. KnneHue.

BnaxHocTb BO3AyXxa. Cnoco0bl onpegeneHna
B/1aXXHOCTWN BO34YyXa



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

KonuuectBo  TennoThl, HeoG6XoAUMOe AN
napoo6pasoBaHus W Bblaenswolleecs npu
KOHeHcauuu

PelweHne 3agay

Tennosble pABuratenn.. [suratefnb BHYTPEHHEro
cropaHusa. Krg.

PeweHune 3agay. [MoarotoBKka K KOHTPOMbHOW
paboTe.

PeweHne 3afgay. [MoAroToBKa K KOHTPONbHOW
paborTe.

KoHTponbHas pabota Ne 2 « W3MeHeHue
arperatHblX COCTOSIHWIN BellecTBa» W « TensoBble
ABuratenn»

Pasgen 2 OJIEKTPUYECKUME ABNEHWA ( 25
4yacos)

dnekTpuzaums  Ten  NpM CONPUKOCHOBEHUM.
B3anmopeiicTBMe 3apshkeHHbIX Ten. [Ba poja
3apsaoB

dnekTpockon. T[MpoBOAHWKM WU  HENPOBOAHUKMN
aneKTpuyecTBa

3J'IeKTpI/Il-IeCKOG none

Jenumoctb a3nekTpuyeckoro 3apaga. CTpoeHue
aTOMOB .

OObACHEHME ANTEKTPUYECKUX SAB/IEHUNI

3ﬂ€KTpI/I‘—I€CKI/II7I TOK. VICTOYHUKWN 3NEKTPUYECKOro
TOKa

3ﬂ€KTpVI‘-I€CKaFI Lenb M ee COCTaBHble 4YacTu. 3n.
TOK B MeTa/islaxX U 3NEKTPOJINTax

,ﬂ,er/'ICTBI/Ie 3IeKTpnyeckoro ToKa. HanpaBneHue
TOKa

KoHTponbHaa pabota Ne 3 «3nektpuyeckue
3apsAabl U 3MIEKTPUYECKNIA TOK»



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Cwnna ToKa. EgMHMLbLI cuNbl TOKa. PeweHne 3apau.

AmMmnepmeTp. N3mepeHune cunbl TOKa.
NabopatopHas pabota Ne 4 « Co6bopka
3N1eKTPUYECKON Lenn n n3MepeHue CUbl TOKa B ee
PasNUUYHbIX yyacTKax»

ANeKTpnyeckoe HanpsaXxeHue. EanHnubl
HanpsaxeHua. BonbtmeTp. VismepeHne HanpaxXeHus

NabopatopHas pabota Ne 5 « WN3mepeHue
HanpsXXeHuns Ha pasnnyHbIX yyacTKax
3N1EeKTPNYECKON Lenu»

3ﬂ6KTpMH€CKOE conpotmeneHne nNpPoBOoAHNKOB.
EANHULLI CONPOTUBNEHUS.

PacueT conpoTMBNEHUA NPOBOAHMUKOB. YaenbHOe
conpoTtusrieHne

3aBUCMMOCTb CWU/IbI TOKa OT HanpaXeHus. 3aKoH
Owma f4na yyacTtka uenu

PelleHune 3aay.

PeocTtatbl.  JlabopaTtopHas  pa6ota Ne6  «
PerynupoBaHue cunbl Toka peoctatom» , Ne 7 «
Vi3mepeHne CcONpPOTMBAEHMS NPOBOAHMKA MNpU
nomowiy amnepmeTpa U BObTMeETpa.

[MocnepoBaTenbHOE M NapanienbHoe
MPoBOAHNKOB

PeweHne 3apgay Ha 3akoH Oma And ydyacTtka Lenwu,
nocnefoBateqibHOe W napasnienbHOe COefUMHeHUe
NPOBOAHWNKOB

PaboTa “ MOLLHOCTb 3/1IEKTPUYECKOTO TOKa
NabopatopHad pabota Ne 8 «lM3mepeHue
MOLWHOCTM K paboTbl TOKa B 3/IEKTPUYECKOW

nammne»

HarpeBaHne NpOBOAHWUKOB 3/IEKTPUYECKUM TOKOM.
3akoH [xoynsa - JleHua



48.

49.

50.

51,

52,

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

Namna HaKanmBaHus. dnekTpunyeckune
HarpeBaTenbHble Mpubopbl. KOpoTKoe 3ambiKaHue,
npefoxpaHuTenn

[MoBTOpeHME TeMbl «3NEeKTPUUYECKUe ABIEHUA»
PelleHune 3agau.

KoHTponbHasa pabota Ne 4
« 3aKOHbI 3/1IeEKTPUYECKOro Toka» B popmate BIP

Paszgen 3 QNNIEKTPOMATHUTHbBLIE ABNEHNA (
6 yacoB)
MarHmTHoe nose TokKa

MpuMeHeHne 3neKTpoOMarHuToB. JlabopaTopHas
pa6ota Ne 9 «Cb6opka 3neKTpoMarHuta wu
NCnblTaHWe ero LencTema»

MOCTOAHHbIE MAarHUTbl. MarHnTHOEe none 3emMnaun

,ﬂ,eIZCTBI/Ie MarHATHOro nona Ha nNpPoBOAHUK C
TOKOM. O/1eKTPOABUraTe/ib MOCTOAHHOIO TOKa

HOBTODEHI/IG TEeMbl 3/TEKTPOMarHMTHbIE ABNEHNA.

KoHTponbHas paboTa Ne5 no TemMe
««JNIEKTPOMarHuTHble ABNeHNs» B (popmarte BIP

Pasgen 4 CBETOBbIE ABEHWNA ( 8 yacos)
McTouHMKM  cBeTa. PacnpocTpaHeHue  cBeTa.
OTpaxeHune cBeTa. 3aKOHbl OTPaXXEHUA cBeTa

M306paxeHune B NIOCKOM 3epKane
MpenomneHne ceeta. JINH3bI.

MocTpoeHne  M306paXKeHWn, MNONYYEHHbIX C
NOMOLb NTNH3

PeweHne 3afa4y Ha MNOCTPOEHME U306paXKeHWUid,
MOMYYeHHbIX NPX MOMOLLN NNH3

®opmyna TOHKOI NNH3bI

NabopaTtopHas pabota Ne 11  «[lony4yeHue
N306paXKeHUSA NPU NOMOLLN NNH3bI»



64.

65.

66.

67.

68.

KoHTponbHas pa6bota Ne6 B d¢opmarte BIP
«CBeTOBble AB/IEHUA»

MosTOpeHMe. ( 5 yacos)

OCHOBHble BUAbI [0eATeNbHOCTU  Y4YeHUuKa:
nepeymncreHsl B npeablayLmx pasgenax.
MoAroToBKa K WTOroBOM KOHTPONbHON paborTe.
MoBTOpeHUe :TennoBble SBIeHNA. PewleHune 3agay

MoaroToBKa K MTOrOBOW KOHTPONbHOW paboTe
[MoBTOpeHME 3nekTpuyeckne dABneHna. PelueHue
3ajau.

MoAroToBKa K WMTOroBOW KOHTPO/bHOIW pa6oTe.
MoBTOpeHME 3MEeKTPOMArHUTHbIE W  CBETOBble
sBNeHus. PelleHne 3a4au.

NToroBas KOHTpo/bHas pa6oTa 3a Kypc gusmkm 8
Knacca.

Bcero

68



KOHTPOJIbHbIE MEPOTIPUNATUNA MO ANCLUUNTTTTNHE

dopma NpoBeAeHNS 1 COAEPXKAHUA KOHTPONbHbIX MePONpPUSTUIA

TemMbl

MonekynspHaa u3mka

OCHOBbI 3N1EKTPOANHAMUKYN

CBeTOBbIe AB/IEHUA

Bupg KoHTponA

Py6exHbll
KOHTPO/b
Py6eXXHbll
KOHTPO/b
Py6eXXHbIl
KOHTPO/b

dopma
nposefeHNsA

TecTt. KOHTpoO/NbHag
paboTta

TecT. KoHTpoOnbHadA
paboTta

TecT. KOHTpO/bHasA
paboTta



YYEBHO-METOAMNYECKOE OBECIMNEYEHNE ANCUUNTT/TUHDI
CMNCOK PEKOMEHAYEMOW NNTEPATYPbI

OcHOBHaA nuTepaTtypa:

MpenofaBaHWe Kypca OPMEHTUPOBAHO HAa WCMNOMb30BaHUE Y4Ye6HOro u
MeTOAMYECKOTO KOMMEKCA, B KOTOPbI BXOAAT:

Jlntepatypa ana yuntens:

1 MepbiwkuH A.B., TyTHuk E.M «®Pusumka» 7-9 «Knaccbl./[poda,
Beptukans/Mocksa 2013

2. Nykawunk B.N. « CO60pHMK 3a4ay no gpusnke 7-9 knaccol» /TpoceeLyeHmne
IMockBa 2016r.

3. TMMepblwkuH A.B. «CO0pHUK 3aga4y no uamke 7-9 Knaccbl»
/3k3ameH/MockBa 2016r.

4. M.IO. Oemwnposa, E.E. KamseeBa «a cpgam ora!» Yactbl u 4acTtb
2./npocseuteHne/Mocksa/2018r.

5. Bnp 3agaHus c caita https://fioco.ru

6. KacbsaHOB B.A. «MnAOCTPUPOBaHHbLIN atnac no ¢guankel0-11 knacc» M.

noceseweHne 2011r.

NnTtepaTypa ANA yYeHNKa
1. MepblwknH A.B., TytHuk E.M. «®dusmka» 8 knacc/Apoda,
Beptukans/Mocksa 2013-2021
2. MepbiwkuH A.B. «C6opHMK 33gay no  uauke 7-9  Knaccbl»
/9k3ameH/MockBa 2016r.
3. Nlykawwunk B.N. « CO60pHMK 3a4ay no ¢usnke 7-9 knaccol» /IpocBelyeHue

/MockBa 2016r.


https://fioco.ru

