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IHOACHUTEJIBHASA 3AIINCKA

N =

ConeprkaHue MporpaMMbl HaMpaBlieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON I'PaMOTHOCTH
yUYalIUXCsl U OPTaHU3AIMI0 U3Y4YeHUs (PU3UKU HA JEITeITbHOCTHOW OCHOBE. B Hell yuuThIBarOTCS
BO3MOXKHOCTH mpeamera B peanmuzanuu  TpeboBanuit. PIOC OOO k miaHUPYEMBIM
JUYHOCTHBIM M METAlpeIMETHBIM pe3yJibTaTaM OOY4YeHHUS, a TaKKe MEXIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»

Kypc ¢usukm — cucremooOpa3yromuil s eCTeCTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB,
MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXAT B OCHOBE NPOLIECCOB U SIBJICHHM, M3y4yaeMbIX XUMHE,
Ouonorue, actpoHOMHUeH u Qgusnueckoir reorpadueil. Ousnka — 3TO NMperIMET, KOTOPHIA He
TOJIbKO BHOCUT OCHOBHOH BKJaJ B €CTECTBEHHOHAYYHYH) KapTUHY MHUPa, HO U MPEJOCTABISIET
HauOosee sicHble 00pa3lbl NPUMEHEHHUs] HAYYHOTO METo/a MO3HaHMs, T.€. CIocoda MOolydeHus
JIOCTOBEPHBIX 3HaHUM 0 mupe. HakoHel, pusnka — 3T0 npeaMer, KOTOPbIH Hapsady C APYyTrUMU
€CTECTBEHHOHAYYHBIMU IpEAMETaMHM JODKEH JaTh IIKOJbHMKAM NpEACTaBileHHE 00
YBJIEKAaTEIbHOCTH HAay4YHOIO MCCIECIOBAHHUS M PAJOCTU CAMOCTOSTEIBHOIO OTKPBITHS HOBOIO
3HaAHUS.

OnHa W3 raBHBIX 3a1ady (U3MUECKOro 0oO0pa3oBaHUS B CTPYKType oOILIero oOpa3oBaHMs
COCTOMT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOH I'PAaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 00y4aroIUXCsl, KOTOpbIE B JalbHENIeM OyAyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX chepax
nestenbHoCcTH. HO HE MeHee BaXKHOW 3a7a4eil IBJIIETCS BBISBICHUE U ITOArOTOBKA TaJaHTJIMBBIX
MOJIOJIBIX JIIOA€H JUIsl TMPOJOJDKEHHs O0O0pa3oBaHMs W JailbHelled mnpodeccruoHanbHON
JeATeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIEIOBAHUN U CO3aHUU HOBBIX TEXHOJIOTHH.
CornacHo HpUHATOMY B MEXAYHapOAHOM COOOLIECTBE oOIpeneicHuto, EcTecTBeHHOHay4dHas
IPaMOTHOCTb — 3TO CIHOCOOHOCTH YEJIOBEKA 3aHMMAaTh aKTHUBHYIO T'PaXKIaHCKYIO IMO3ULHUIO I10
00IIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBATHCSl €CTECTBEHHOHAYYHBIMH MAesIMH. HaydHOrpaMOTHBIM 4YEIOBEK CTPEMHTCS
y4acTBOBaThb B apryMEHTHPOBAHHOM OOCYXKJIEHMM MPOOJEM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTHSIM, YTO TpeOyeT OT HEeTo CIEAYIONUX KOMIETEHTHOCTEH:

Hay4YHO 00BICHSTE SABJICHUA,

OLICHUBATH U ITIOHNUMATh 0COOEHHOCTHU Hay4YHOT'O HCCIICIOBAHNA,

HHTCPIIPETUPOBATL AAHHBIC W HCIOJB30BATh HAYYHBLIC IOOKA3aTCIbCTBA I HOITYUYCHUA
BBIBOJIOB.

W3ydenue ¢u3uku crnocoOHO BHECTH peularoliuii BkJIaa B (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH OOYYarOIUXCS.

HEJN N3YYEHUA YYEBHOI'O IPEJIMETA «®U3UKA»

Ilenu wu3ydeHus (U3MKH Ha YPOBHE OCHOBHOIO 00ILero oOpa3oBaHMs OINpEIETICHbl B
Konuenuuu npenopaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTENbHBIX OpraHU3aIMsIX
Poccuiickoit @enepanuu, peaqu3ylOIUX OCHOBHBIE 0011€00pa3oBaTelIbHbIE IMPOrpamMMBbl,
yrBepKAEHHON pemieHneM Komnernn Munucrepcrsa npocsemenus Poccuiickon denepanuu,
npotokod oT 3 nexadps 2019 r. Ne [TK4BH.

emu nzydenust GU3NKM:

npuodpeTeHre MHTepeca U CTPEMIICHUs OOy4YaloIUXCsl K HayYHOMY M3YYEHHIO TMPHPOJBI,
pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHME  TpPEACTAaBICHUH O  HAyyHOM  MeTojIe TMO3HaHUus U (QOopMUpOBaHUE
HCCJIEN0BATENILCKOr0 OTHOIICHHS K OKPYKAIOIIUM SIBJIICHUSM;



e (QopMHpOBaHME HAay4YHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Y4YEHHs] OCHOB CTPOCHMS
MaTepuu 1 QpyHIaMeHTaJIbHbIX 3aKOHOB (DU3UKHY;

e (opmHupoBaHME MPENCTABICHUNA O ponu (U3MKK JUIsL PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TE€XHOJIOTHIA;

e pa3BUTHE NPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyayiel npodeccunoHanbHOM qesTeIbHOCTH,
CBSI3aHHOM ¢ (PU3MKOI, TOATOTOBKA K JaJIbHEHIIIEMY 00y4E€HHUIO B 3TOM HalpaBJICHUH.

JlocTiokeHue STUX I1elieil Ha YpPOBHE OCHOBHOTO 00IIero obOpa3oBaHUsi 0OecrmeunBaeTCs
pEILICHUEM CIIEAYIOMINX 3aa4:

e mpuoOpeTeHHe 3HAHMWA O IUCKPETHOM CTPOEHHH BEIIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,
JIEKTPUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e mpuOOpeTeHHE YMEHHH ONHCHIBATh M OOBICHATh (PU3MYECKHE SIBICHUS C HWCIIOJIB30BAaHUEM
MOJTyYCHHBIX 3HAHUM;

e OCBOGHHE METOJOB PEIICHHUS MPOCTEUIINX PACUETHBIX 33734 C MCIOIb30BaHUEM (DU3NIECKUX
MOJIEJIeH, TBOPYECKUX U MPAKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHHH HAONIONATh TPUPOTHBIC SBICHUS WM BBINOJIHSATH OIBITHI, JTA0OPATOPHBIC
paboTHI ¥ SKCIIEpUMEHTANILHBIE HCCIeIOBAaHUS C UCIIOJIb30BAHUEM U3MEPHUTENILHBIX IPUOOPOB;

e ocBOoeHHE TMpuéMOB paboTel ¢ wuHpopManueldn (UNYECKOTO COAECp)KAHUS, BKIIOYAs
UHGOPMAIIUIO O COBPEMEHHBIX NOCTIKEHUSX (HU3UKU; aHAIN3 U KPUTHUYECKOE OLIEHUBaHUE
uH(popMaIuy;

e 3HAKOMCTBO €O cepamMu TPOPECCHOHATBLHON NEATEILHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JIOCTHXKECHUSX (PH3NICCKOU HAYKH.

MECTO YYEBHOI'O ITPEIMETA «®PU3UKA» B YYHEBHOM IUVIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBIseTcs 00sM3aTeIbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOI'0 00111ero oopazoBanus. JlaHHas mporpaMMa MnpeaycMaTpuBaeT U3ydeHHe (U3UKU Ha
0a30BOM ypoBHE B 8 ki1acce B 00béMe 68 wacoB mo 2 yaca B HEAEIIO.

COILEPKXAHUE YYEBHOI'O IPEJIMETA

Paznen 1. TensioBble siBJIeHUSA

OcHOBHBIEC MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUM CTpOEHUs BeliecTtBa. Macca u
pa3Mepbl aTOMOB ¥ MOJIEKYJI. OMBITHI, TOATBEPKAAIOUINE OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO -~
KMHETUYECKON TEOPUH.

Mogenu TBEPIOro, >KMIKOIO M ra3000pa3HOro COCTOSIHHMM BemlecTBa. Kpucrammmyeckue u
amopdusbie Tena. OObsICHEHHE CBONCTB I'a30B, KUAKOCTEH U TBEPIBIX TET Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIpHO-KUHETHYeCcKoW Teopuu. (CmauMBaHMEe M KanWwUIIpHBIE sBJIEeHUA. TeroBoe
pacimpeHue u cxxaTHe.

Temneparypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YACTHII.

Buytpennsiss sHeprus CnocoObl H3MEHEHHUS BHYTPEHHEW OSHepruu: Temjonepenaya u
coBepieHrue paboTel. Buabl Temnonepenayu: TemIONPOBOJHOCTh, KOHBEKIU S, H3TyUCHHE.

KomnuectBo TemmoTel. VYaenpHas TEIIOEMKOCTH BeEHIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecue. YpaBHEHHE TEILIOBOrO OamnaHca. [lnaBieHne W OTBepAEBaHHE KPUCTALTUYECKUX
BEIECTB. YenbHas TeruioTa niasieHus. [lapooOpa3zoBanne u konaencanus. Mcnapenne (MC).
Kunenune. YnaenpHas Terora mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEpATypbl KHUIEHUS OT
aTMoc(epHOTo JAaBiIeHUs. BIaxkxHOCTh BO3ayXa.

DHeprus TONJIUBA. Y 1elbHas TENJI0Ta CrOPaHUsl.

[TpuHIMIIEI paboTHI TeroBIX aBurateicii. KIT/] temoBoro asuratess. TemioBbie IBUTaTeIN
u 3ammuTa okpyxatomiei cpeasl (MC). 3akoH coxpaHeHHsI ¥ MTPEBPAILEHHS] SHEPTUH B TEIJIOBBIX
nporneccax (MC).

Hemoncmpayuu



. Habmonenrne OpOyHOBCKOTO JBM)KEHUS

. Habmonenue nuddysun

. HaGmroieHue sSIBJIGHNY CMAYUBaHUS U KAITMJUIIPHBIX SBJICHUN
. HabmroieHre TerioBoro paciypeHus Ten

. I3aMeHenue naBiieHus raza mpu U3MEeHEHUH 00bEMa M HarpeBaHUU WJIH OXJIAXKICHUHI
. [IpaBuna usmMepeHus TeMrepaTypbl

. Bunp! Teronepenauu

. Oxnaxk1eHue npu COBEPIICHUH pabOThI

. HarpeBanwue mipu coBepiieHIH padOThl BHEITHUMH CHUIIAMU
10. CpaBHeHME TENIOEMKOCTEH pa3IMUHbIX BEIIECTB

11. HabmoieHue KureHus

12 HabmtoneHne mocTosHCTBA TEMIIEpaTyphl IPU TIIaBJICHUH
13. Mopenu TeIUIoBBIX ABUTATENEH

OO NO OIS, WN P

Jlabopamopmuvie padomul u onvimel

1. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJIIPHOT'O MIPUTSKEHUSI

2. OnBITHI IO BEIPANIMBAHUIO KPUCTAJUIOB ITIOBAPEHHOW COJIM U caxapa

3. OnbITHI IO HAOIOICHUIO TETJIOBOTO PACHIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX Tel

4. Omnpenenenue 1aBieHUs Bo3Ayxa B OayIOHe HINPHIIA

5. OnbIThl, NEMOHCTPUPYIOLIME 3aBUCUMOCTb  JaBJICHHS BO3AyXa OT €ro oonémMa u
HarpeBaHus WIA OXJIAXKICHUS

6. IIpoBepka THNOTE3Bl JIMHEHHONW 3aBUCHMOCTH JUIMHBI ~CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEpaTyphl

7. HabGmonenne W3MEHEHUsS BHYTPEHHEH JHEpPruM Tela B pe3yibTaTe TEIUIONepenadyu U
paboOThI BHEITHUX CHJI

8. UccnenoBanue siBJICHUS TEIIOOOMEHA ITPU CMEITMBAHUH XOJIOJIHOW M TOPSTUEH BOMIBI

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYSHHOTO BOJOW MPU TEINIOOOMEHE C HArpEeThIM
METaJUTMYECKUM IFJIMHIPOM

10. Ompenenenue yaeabHON TEMIOEMKOCTH BEIeCTBa

11. UiccnenoBanue mpoiiecca UCIapeHust

12. OnpeneneHue OTHOCUTEIBHON BJIQXKHOCTH BO3/TyXa

13. Omnpenenenue yaeapbHON TETIOTHI TUIABJICHHUS JIb/Ia

Pa3nen 2. DiiekTpuyecKre U MATHUTHbIE SIBJEHUS

OnexTpusanus Ted. J[Ba poja 3IEeKTpUUYECKMX 3apsiioB. B3aumonelcTBue 3apsKEHHBIX TEIl.
3akon KyioHa (3aBUCHUMOCTH CHJIBI B3aUMOZCHCTBUS 3apsXKEHHBIX TEJl OT BETUMYMHBI 3aps/IOB U
PacCTOSIHUSL MEXKIY TEJIaMu).

Onextpudeckoe mnojie. Hampsk€HHOCTh 3nekTpudeckoro mnois. [IpuHuun cynepno3unuu
JNEKTPUUYECKUX I0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTAPHBIN 3eKTpruueckuil 3apsa. CTpoeHue aToma.
IIpoBOHUKYN U AUIEKTPUKHU. 3aKOH COXPAaHEHHUS IJIEKTPUYECKOr0 3apsiia.

DNEKTPUYECKUHA TOK. YCIOBUS CYIIECTBOBAaHUS AJIEKTPHUYECKOTO TOKa. VcTouHuKM
MOCTOSIHHOTO TOKa. JIeCTBUS SIEKTPUUYECKOTr0 TOKa (TEIIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B KUJKOCTAX U razax.

Onextpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTHUBIIEHHE
MpPOBOJAHUKA. YJEIbHOE CONPOTUBIECHHE BellecTBa. 3akoH OMa g ydacTKa LeMnH.
[TocnenoBarenpHOE U MApAJLIETLHOE COEUHEHUE TPOBOJTHUKOB.

PaboTta u MOIIHOCTH AeKTpudeckoro Toka. 3akoH [xoyns— JleHna. DiekTpruuecKue enu u
MOTPEOUTENH IIEKTPUUECKOM SHepruu B ObITy. KOpoTKOE 3aMbIKaHHE.

[TocrossHHbIE MarHuThl. B3anMomelCTBUE IOCTOSIHHBIX MArHUTOB. MarnutHoe moJe.
MarnuTHOE€ 1moJie 3eMJId U €Tr0 3HaYeHHU e JJIs1 )KU3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE ToJie
ANEKTPUUECKOro ToKa. [[puMeHeHne 2JIeKTpOMarHuToB B TeXHUKE. JlelicTBE MAarHUTHOTO TIOJISI



Ha TPOBOJHUK C TOKOM. OJEKTPOJABUTATENh IOCTOSHHOTO TOKa. Mcmomp3oBanue
3JIEKTPOJBUrATEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanges.  SBieHue  3JeKTpoMarHuTHOM — wHAyKOuW.  [lpaBmwio  Jlenma.
Onextporenepatop. CrmocoObl TMOJYyYEHUS] DJIEKTPUUECKOW SHEPruH. ODIEKTPOCTAHIIMU Ha
BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpayuu
DneKTpu3anus Tenl
JIBa pojia 2NEeKTPUUYECKUX 3apsA0B U B3aUMOJICICTBUE 3apSKEHHBIX Tel
YeTpoilcTBO 1 €M CTBUE DIIEKTPOCKOIIA
DNeKTpoCcTaTUy ecKasi UHIYKIUS
3aK0H COXPaHEHUS JICKTPUICCKUX 3apsIOB
[IpOBOTHUKY U TUAIEKTPUKH
MonaenupoBaHue CUIIOBBIX JTMHHUH JIEKTPUUECKOTO TOJIS
HcTouHNKY MOCTOSIHHOTO TOKa
JleiCcTBUS 3JIEKTPUYECKOr O TOKa
0. DNeKTpUYECKUH TOK B KHUIKOCTH
11. Ta30BBIit pa3psyg
12. 3mepeHue cuibl TOKa aMIIepMeTpoM
13. U3mepeHue 31eKTpUIecKOoro HampsbKeHUsT BOJIBTMETPOM
14. Peoctat u Mara3uH COlpoTUBJICHUN
15. BzaumopeiicTBHE MOCTOSTHHBIX MAaIrHUTOB
16. MonenupoBaHue HEBO3MOKHOCTH Pa3eICHUS TIOJIOCOB MarHuTa
17. MopenupoBaHue MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB
18. OmeIT Opcrena
19. MaruutHoe moJie Toka. DJIEeKTPOMarHuT
20. JleficTBME MarHUTHOI'O TOJISl HA IPOBOJIHUK C TOKOM
21 DnekTpoaBUraTenb MOCTOSHHOIO TOKa
22. iccnenoBanue SIBICHUS SJIEKTPOMATHUTHON MHIYKITMH
23. OnbiTel Dapajes
24. 3aBHCHMOCTb HANPABIICHUSI HHAYKIIMOHHOTO TOKa OT YCIIOBHI €0 BOSHUKHOBEHUS
25. DneKTporeHepaTop MOCTOSHHOTO TOKA

RBoOoo~NoOR~WLNE

Jlabopamopnuvie pabomol u onvimol

OmnpbITh IO HAOJIIOIEHUIO AJIEKTPU3ALIMN TNl HHAYKLIKEH U IPH COMPUKOCHOBEHUU
HccnenoBanue AeiiCTBUS 3JEKTPUIECKOTO MOl Ha TPOBOJIHUKH U TUANIEKTPUKU
C6opka u mpoBepka pabOThI AEKTPUUECKON IEMH MOCTOSHHOIO TOKa
W3mepenne u peryampoBaHue CUIIbI TOKA
W3mepenue u perympoBaHUe HAMIPSHKEHHS
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO 4YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3UCTOpa U HANPSKEHUS HA PE3UCTOPE

7. OnbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh 3JIEKTPUUYECKOrO0 COMPOTUBIICHHS MPOBOJHUKA
OT €ro JUIMHBI, IJIOIIAH ITONIEPEYHOr0 CeYeHHs U MaTepuaa

8. IlpoBepka mpaBmia CIOKEHUS HANPSHKECHUHA NMPU TTOCIEIOBATEILHOM COCIHHEHUH JBYX
pE3UCTOPOB

9. TIlpoBepka mpaBuiia AJisi CHIIBI TOKA IIPU MapauIeIbHOM COSTUHEHUU PE3UCTOPOB

10. Ompenenenue pabOTHI NEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3nucTop

11. Onpenenenre MOUTHOCTH AJIEKTPUUECKOTO TOKA, BHIJEIIIEMOI Ha pE3UCTOpe

12. VccnenoBanue 3aBUCUMOCTHU CUJIBI TOKA, MAYIIETO Yepe3 JIAMIOUYKY, OT HalpsKeHHs Ha
Hel

13. Onpenenenue KII1/l narpesarens

14. ViccnegoBanue MarHUTHOT'O B3aUMOJIEHCTBHS TTOCTOSIHHBIX MarHUTOB

15. M3yuenne MarHuTHOTO MOJISt TOCTOSHHBIX MAarHUTOB MPH UX 00BETUHEHUN U Pa3/IelICHUU

16. UccrnenoBanue AeHCTBHS AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY

AN



17. OnpITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CUJIbI B3aMMOAECHCTBUS KATYLIKU C TOKOM U

MarHuTa OT CHJIbl TOKAa U HAIIPAaBJICHUS TOKA B KaTYHIKC

18. M3y4enue neiicTBUS MarHUTHOT O T10JIS1 HA TPOBOJHHUK C TOKOM

19. KoncrpyupoBanue u usydeHue paOOThl 3JIEKTPOJBUTATENS

20. Uzmepenue KI1JI anekTponBUrarenbHON yCTaHOBKU

21. OnpITel 1O HUCCIEAOBAHMIO SIBJIEHUS 3JIEKTPOMAarHUTHOM MHIYKIMH: HCCIE0OBaHUE

M3MCEHEHUI 3HAUCHUS U HampaBJICHUA HHAYKIHMOHHOI'O TOKa

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbI

HSy‘IeHI/Ie (I)I/ISI/IKI/I B 8 kiacce HalpaBJICHO HAa AOCTHIKCHUC 06y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX,
MCTANIPCAMETHBIX U IPCIMCTHBIX PC3YJIbTATOB OCBOCHUA yqe6H0r0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

Hampuom UyecKoe socnumanue:

IIPOSIBJIEHUE MHTEpEca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOHN (u3nueckoin
HayKH;
IIEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

Fpa.ucdancxoe u 0yxoeno-npascm(;euuoe eocnumaHue.

TOTOBHOCTh K QKTHBHOMY YYacCTHIO B OOCYXKJIEHHUU OOIIECTBEHHO-3HAYMMBIX U ITHUECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUH (PU3UKU;
OCO3HAHHE BaXHOCTH MOPAIBHO-3TUYECKUX ITPUHLIUIIOB B AEATEIBHOCTH YYEHOTO.

Icmemuueckoe socnumanue:

BOCTIPUSATHE AICTETHUYECKUX KAdyecTB (PU3UUECKOW HayKu: €€ TapMOHHYHOI'O IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

lleuuocmu HAYYHO20 NO3HAHRUAZ

OCO3HaHUE I[EHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa TIO3HAHMS MHpa,
OCHOBBI Pa3BUTUS TEXHOJIOTH, BAXKHEHUILIEH COCTaBIAIOIIEH KYIbTYPBI;
pa3BUTHE HAyYHOH JII0O03HATENBHOCTH, MHTEpPECA K UCCIIEI0BATENIbCKOMN 1€ TENbHOCTH.

(Dopmuposanue Kyjlbmypol 300p06b}l UIMOUUOHATIBHO20 6.71(120}10.71)7‘!”}1.'

OCO3HaHUE LEHHOCTH 0e30macHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaYXHOCTH MpaBUJI 0€30MacHOro MOBEIECHUSI Ha TPAHCIOPTE, HA JAOPOrax, C SIEKTPUUECKUM H
TETJIOBBIM 000PYZOBaHUEM B JOMALTHHUX YCIOBHSIX;

chOpMHUPOBAHHOCTh HaBbIKa pedIIEKCHH, MTPU3HAHUE CBOETO IpaBa Ha OIMMOKY U TaKOTO Ke
[IpaBa y JIpyroro 4ejaoBeKa.

Tpyoosoe eéocnumanue:

AKTHBHOE YYaCTHE B PELICHUU MPAKTHUECKUX 3a/1au (B paMKaX CEMbH, LIKOJIbI, TOPOJa, Kpas)
TEXHOJIOTUYECKON U COIMATBHONW HAMPABJICHHOCTH, TPEOYIOIMUX B TOM YUCIE U (PU3HUIECKUX
3HAHUM;

WHTEPEC K MPAKTHYECKOMY HU3Y4YeHHUIO0 Tpodeccuii, CBsI3aHHBIX C (PU3UKOI.

IKonozuueckoe socnumanue:



e OpHEHTAIMs Ha TNpPUMEHEHUE (PU3NYECKUX 3HAHWM [JIsl peleHus 3axad B 00JacTu
OKpYXarolleh cpelibl, JIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MOCIEACTBUN s
OKPYXaIoIIEn Cpebl;

e OCO3HAHME TIJ00ATBHOIO XapakTepa 3KOJOTMYECKHX MPOOJeM U IyTeH UX perieHusl.

Adanmayun o0yuarowezoca K UIMEHANOUWUMCA YCA0GUAM COUUAILHOU U HPUPOOHOU
cpeowi:

e MOTPEOHOCTH BO B3aUMOCHCTBUY NPH BBINOIHEHUH UCCIEA0BAHUHI U MTPOEKTOB (pr3HUecKoit
HaIIPaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM IPYTHUX;

e TIOBBIIIECHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4€pPe3 MPAKTHUUECKYIO IEATEIbHOCTD;

e MOTpPeOHOCTh B (OPMHPOBAHUU HOBBIX 3HAHUH, B TOM uwucie (HOPMYIHpPOBATH HJCH,
MIOHSATHUS, TUMOTE3bl 0 (PU3UUECKUX OO0BEKTaX U SBICHUSIX;

e OCO3HAaHME ACPHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (PU3HKHY;

e IUIAHUPOBAHHUE CBOETrO Pa3BUTH B IPMOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMI;

e CTpEMJIEHHE AaHAJM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e OLICHKa CBOMX JCHCTBUH C Yy4ETOM BIIMSAHMSA Ha OKPYKAIOIIYIO CpPELY, BO3MOXHBIX
IJ100aJIbHBIX MTOCIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIe NO3HABATEIbHbIE ICHCTBUS

Bba3zoevie nozuueckue oeiicmeus:

e  BBUIBJIATH U XapaKTEPU30BAThH CYIIECTBEHHbIC IPU3HAKH O0BEKTOB (SBICHUI);

e YCTaHABJIMBATh CYLIECTBEHHBIH NPU3HAK KJIACCU(UKAIMK, OCHOBAaHUS [ 00OOIIEHUS U
CpaBHEHUS;

e BBIABIATH 3aKOHOMEPHOCTM M MPOTHBOpPEUMsS B paccMaTpUBaeMbIX (akrax, JaHHBIX H
HaO0JII0IEHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

e BBIABJISATH NPUUMHHO-CJIEICTBEHHBIEC CBSI3U MPH U3yUYeHUU PU3NYECKUX SIBJICHUN U TPOLIECCOB;
JieNaTh BBIBOJBI C MCIOJNB30BAHMEM JEAYKTHBHBIX M HMHAYKTUBHBIX YMO3aKJIIOUYEHUH,
BBIJIBUTATh TUITOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIUYNH;

e  CaMOCTOSITENILHO BBIOMpATh CIOCOO pelIeHust ydeOHOH ¢u3uueckoi 3anaun (CpaBHEHHE
HECKOJIbKMX BAPHAHTOB pelIeHUs, BBIOOP HanboJiee MOAXOAALIEr0 ¢ yYETOM CaMOCTOATENbHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3zosvie uccneoosamenvckue oelicmeusn:

*  HCIOJIb30BaTh BOIPOCHI KAK UCCIIEI0BATENbCKUI HHCTPYMEHT O3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIaHY OIBIT, HECIOXKHBIM (hU3UYecKuit
9KCIEPUMEHT, HEOOJIBIIIOE HCCiIeIOBaHUE (PU3HUECKOIO SBIICHMUS;

e OLECHMBATh HAa MPUMEHMMOCTb U JIOCTOBEPHOCTb HH(OpMalMIO, IMOITYYEHHYI0 B XOJ€
HCCJIEI0BAHUSI MJIN DKCIIEPUMEHTA;

e CaMOCTOATEIBHO (HOPMYIHUPOBATH OOOOIIEHUS M BBIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HAOJIIOIEHM S, OTIBITA, UCCIEIOBAHNUS;

e TMPOTHO3MPOBATH BO3MOXKHOE JallbHEiIIee pa3BUTHE (PU3MUECKHUX MPOILECCOB, a TaKXKe
BBIJIBUTATH TIPEIITOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmayueii:

e TIPUMEHSTH pa3IMYHbIE METOJAbl, HMHCTPYMEHTbl M 3alpochl TNpU TIOMCKE U OTOOpE
MHGOPMALIMU WM JAHHBIX C YIETOM IPEIJIOKEHHON yaeOHOH (pU3nuecKoi 3a1auu;



aHAJM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(GOPMALIUIO PA3IIMYHBIX BUIOB U
(dhopM npeaCTaBICHHUS;

CaMOCTOSATENILHO BBIOMPATh ONTHUMalbHYH (QopMy mpeacraBicHHs HHpOpMaluu W
WJUTIOCTPUPOBATH PelIaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, JharpaMmMaMu, HHOU Tpadukon
A UX KOMOHMHAIMSIMH.

YHuBepcaabHble KOMMYHHKAaTUBHBIE IEUCTBUS

Obwenue:

B XO0ZI€¢ OOCYXIEHHUS Y4eOHOro MaTepHalsia, pe3yjbTaTOB JaOOpPaTOPHBIX PabOT M MPOEKTOB
3aaBaThb BOIIPOCHI MO CYHICCTBY 06CY)I(H3€MOI>1 TEMBI U BbICKA3bIBaTh UJCHU, HAIICJIICHHBIC Ha
PCHICHUC 3a4a4u U IOAACPKAHUC 0JIaroKeaaTelIbHOCTH O6H_[€HI/ISI;

COIIOCTaBJISATh CBOU CYXAECHUS C CY)KIEHUSAMHU JPYI'MX YYaCTHUKOB JMajora, oOHapy>XuBaTh
pas3immianue U CXOoACTBO HOBI/IHI/Iﬁ; BbIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U NHUCbMCHHBIX
TEKCTaxX; IMyOJMYHO MPEACTABIATh pPE3YJbTaThl BBIMOJIHEHHOTO0 (U3UYECKOrO  OIbITa
(9KCnepUMeHTa, HCCIIeIOBaHMUS, POCKTA).

Coemecmnasn deamenvhocmy (COMpYOHUYECMBO):

NOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHUAyaldbHOH pabOThl mpu
pelIeHUuU KOHKPETHON (pr3nvecKor TpoOIeMbl;

IPUHUMATH I[€JIM COBMECTHOW JeITeIbHOCTH, OPraHU30BBIBATH NEHCTBUS MO €€ JOCTUKEHUIO:
pacmpenensiTh pojH, 00CYXAaTh MPOILECCHl U PE3yJbTaThl COBMECTHOW paboThI; 0000maTh
MHEHHS HECKOJIBKUX JIIOEH

BBITIOJIHSTh CBOK) YacTh pabOTHI, JOCTHras KadyeCTBEHHOTO pe3yjibTaTa [0 CBOEMY
HAIpPaBJICHUIO ¥ KOOPIAUHUPYS CBOH JEHCTBUS C APYTUMH YICHAMU KOMaH/IbI;

OLIEHMBATh KAaueCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
copMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcanbHbI€ PETYJIATUBHBIE IEUCTBUS

Camoopzan usawus:

BBISIBJSITH NMPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsX, TPEOYIOLIUX sl peLICHUS
(bu3NYeCKUX 3HAHUIA;

OPUEHTHPOBATHCS B PA3JIMUHBIX MOAXOAAX MPUHATUS pelleHUH (MHIMBUIYaJIbHOE, IPUHATHE
pelleHus B IpyIIe, IPUHATHE PEIIEHUN IPYIIIION);

CaMOCTOSITEJIbHO ~ COCTaBJSATh AJNTOPUTM  pelleHdus (U3MYecKOM 3ajJauyd WM IUlaHa
UCCIIEZIOBAHUA C Y4E€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBATh NPEJIaracéMble BApUaHThl PELICHMI;

7ienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

Camoxonmpons (pegharexcusn):

JlaBaTh AJICKBATHYIO OLIEHKY CUTYalluy U IPEAIararh IIaH €€ U3MEHEHUS;

OOBSICHSTh TMPUYHUHBI JOCTHKEHUS (HEIOCTHIKEHHS) pe3ylbTaTOB JESITEIbHOCTH, aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHCII€ B XOJ BBIMOJHEHUS (PU3NIECKOTO
WCCJIENOBAaHMs MJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIINXCS CHTYAIIUH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHUBATH COOTBETCTBHE PE3YJIbTaTa LEIU U YCIOBUSIM.

DMOUUOHATILH LI UHMEIICKM:



CTaBUTb Ce€0s1 HA MECTO APYroro 4ejOBEKa B XOJ€ CIOpa UM AUCKYCCHM HAa HAY4YHYIO TEMY,
HOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTroro.

Ilpunsamue cebs u opyzux:

MpU3HaBaTh CBOE MPaBO HA OMIMOKY MpU pelIeHrud (U3MYECKHUX 3a7ad WU B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE K€ IIPABO IPYIoOro.

NPEAMETHBIE PE3YJIBTATBI

[TpenmerHbIie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTH Y
o0yJaronmxcs yMEeHUMH:

UCIIOJIb30BaTh MOHATHSI: Macca U pa3Mepbl MOJIEKYJI, TENJIOBOE IBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTAIJIMYECKHEe M aMopdHbIe Tena, HACBIIICHHBIM U
HEHACBIIIEHHbIM I1ap, BJIaXHOCTb BO3[yXa; TEMIIEpaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM
JIBUTATENb; AJIEMEHTAPHBIM AJIEKTPUYECKUM 3apsj, 3JEKTpUUECKOoe I10Jie, NPOBOAHUKU U
JUBJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE T10JIE;

pa3nuuaTh SBJICHUS (TEIJIOBOE pacIIMpeHHe/CKaThe, TeIIonepeaaya, TEeNI0oBOe PaBHOBECHUE,
CMauMBaHUE, KAIIMJUIAPHBIE SBJICHUS, UCIIAPEHUE, KOHIEH AW, TUIaBJIEHUE, KPUCTAJUIN3ALHS
(oTBepaeBaHue), KHUIIEHHE, TeIulonepenaya (TEIIONPOBOAHOCTb, KOHBEKIMs, H3Iy4YCHHUE);
UIEKTpU3aLUs TEJl, B3aUMOJICHCTBUE 3apsiioB, ACHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBHE MAarHUTOB, IECTBUE MAarHUTHOT'O I10JIsI HA IPOBOJIHUK C TOKOM,
JIEKTPOMArHUTHasi MHAYKLKS) [10 ONUCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (Pr3HUEcKOe SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKHX SBJICHUN B OKPYKAIOLIEM MHpPE, B TOM
qucie pUu3nYecKue SIBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHHUE U KallMJUIIPHBIC SIBICHUS
B IIpUpOJE, KpPUCTALUIBl B Npupone, uznydeHue CosHLA, 3aMep3aHHE BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHUE pPOCHI, TyMaHa, WHEs, CHEra; 3JEKTpPUYECKUE SIBJICHUS B atMmocdepe,
JJIEKTPUYECTBO JKUBBIX OPraHMW3MOB; MAarHuTHoe moje 3emiu, Apeid mnomo coB, poib
MarHUTHOTO TOJIA JJs JKM3HM Ha 3emile, MOJSIpHOE CHUSHUE; IMpPU 3TOM IEepEeBOAUTH
NPaKTHYECKyI0 3a7adyy B y4eOHYI0, BBLICNATh CYIICCTBEHHBIE CBOWCTBA/TIPHU3HAKH
(bU3NUECKUX SBIICHUN;

OIMCHIBaTh HM3YYECHHBIE CBOICTBA TE€N W (U3NYECKUE SBJICHUS, HCIONb3Yysd (U3NUECKuE
BEJIMYMHBI  (TeMIeEpaTypa, BHYTPEHHSAS DSHEPrus, KOJMYECTBO TEIUIOTHI, yJeJbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yZAEJbHas  TEIUIOTa  IUIABJICHMs,  yACIbHAs  TEIIoTa
napooOpa3oBaHus, yelbHas TeNJIoTa CropaHus TOIUINBA, KO3()QUIIMEHT mose3Horo aeicTBus
TETJIOBOW MAaIllMHbI, OTHOCUTEIbHAS BJIAXKHOCTb BO3/yXa, JIEKTPUUECKUHN 3apsj, cuja TOKa,
UIEKTPUUECKOE HAIPSDKEHHWE, CONPOTUBJICHHE IPOBOJHUKA, YAEIBHOE COINPOTHUBIIECHUE
BELIECTBA, paboTa U MOILIHOCTb JIEKTPUUECKOT 0 TOKA); IPH ONUCAHUU NPaBUIbHO TPAKTOBATh
¢Gu3nUecKuil CMBICI HCIOJb3YEMbIX BEIMYMH, OOO3HAUEHUS M EJUHUILBl (U3MUECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DPU3MYECKYIO BEIMYMHY C JIPYTHMMU
BEJIMYMHAMU, CTPOUTH I'papUKH NU3YU4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;
XapaKkTepu3oBaTh CBOMCTBa Tej, (U3NYECKUE SIBJICHUS M IPOLIECCHI, MCIOJIb3YsS OCHOBHBIE
MOJIO)KEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOpUM  CTPOEHHS  BEIIECTBA,  MPUHIUI
CyIEepHO3ULIUU IT0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH Oma 1
ydacTka Lenu, 3akoH Jlxkoyns - JleHLa, 3aKOH COXpaHEHUs SHEPruu; IpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCBHIBATh €r0 MaTEMAaTHUECKOE BBIPAKEHUE;
O0BSACHATH (PU3MUYECKHE MPOIECCH U CBOWCTBA TEJN, B TOM YHUCJIE M B KOHTEKCTE CHUTYyalUi
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh NPUUYMHHO-CIEACTBEHHBIE  CBS3H,
CTpOUTH OOBSICHEHHE M3 1 - 2 JIOTMYECKUX IIaroB ¢ Oomopoil Ha 1 - 2 M3y4yeHHBIX CBOMCTBa
¢busnyeckux sBIEHUH, (QU3MUECKHMX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelaTh pacuéTHbIE
3amaud B 2 - 3 JEWCTBHA, UCIONB3YysS 3aKOHBI M (OPMYIBI, CBS3bIBArOIINE (U3NUECKUE



BEJIMYUHBI: HA OCHOBE aHA/lM3a YCJIOBHUS 3a/Jaud 3allChIBaTh KPATKOE YCIOBME, BBISIBIISTH
HE0CTaTOK JJAHHBIX I peIIeHHs 3a7a4uH, BBIOUPATh 3aKOHbBI U (POPMYJIbl, HEOOXOAUMBIE IJIs
e€ peleHus, IPOBOJUTH PAcYEThl U CPAaBHUBATh MOJIy4YEHHOE 3HAUYEHHE (PU3UUYECKOI BEIMYH -
HBbI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh MNPOOJIEMBbl, KOTOPbIE MOXHO pPELIUTh MPU MOMOIIM (PU3NYECKHX METO/O0B;
UCIOJIb3Ysl ONHUCAHHE HCCIEJOBaHUS, BBLIEISATh MPOBEPIEMOE IPEINOJ0KEHNUE, OLEHUBATh
IIPaBWJIBHOCTb MOPSIKAa IPOBEAEHMSI UCCIEI0BAHNUS, J1€J1aTh BBIBOJBI;

MPOBOJUTH ONBITHI MO HAOMIONCHUIO (DU3NYECKUX SBICHUNA MIM (PU3NYECKUX CBOWCTB Tel
(KanmWJUIIpHBIE SIBJIEHHSI, 3aBUCHUMOCTb JaBJICHUS BO3JyXa OT ero o0béma, TemIeparypsl;
CKOpOCTH  Tpolecca  OCThIBaHMs/HarpeBaHWsi MpH  HW3JIy4eHUH OT IBeTa  U3IYy-
YarouIel/Moraomarneil MOBEpXHOCTH; CKOPOCTh HCIAapeHUs BOJbI OT TeMIepaTyphl
KHUJKOCTH U TUIOIAHN €€ IOBEPXHOCTH; SJIEKTPU3AIUS T U B3aUMOJIEHCTBUE DIIEKTPHUECKUX
3aps/i0B; B3aUMOJIEHCTBUE IOCTOSIHHBIX MArHUTOB, BHU3yalM3allMsi MAarHUTHBIX TOJEH
MIOCTOSTHHBIX MAarHUTOB; JEHCTBMSI MarHUTHOTO IOJS HAa IPOBOJAHMK C TOKOM, CBOWCTBA
JIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJABUIATENsl IIOCTOSHHOIO TOKa): (hOpMYyJIHMpOBATH
IpoBepsieMble IPENOI0KEHNs, COOUPaTh YCTAHOBKY M3 MPEIJIOKEHHOIO 000pyIlOBaHMUS;
OIUCBIBATh XOJ ONBbITa U (HOPMYJIMPOBATH BHIBO/IBI;

BBINOJIHSATh NPSAMblE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHOM BIIaXXHOCTH BO3/yXa, CHIIBI
TOKA, HAIpPsDKEHUS C HUCIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB U JATUMKOB (PUIMUECKUX
BEJIMYUH; CpaBHUBAThb pE3yJbTaThl H3MEpEeHUNl ¢ ydyéroM 3a7aHHOM aOCOIMIOTHOM
MOTPELIHOCTH;

IPOBOAUTh MCCIEJOBAHUE 3aBUCHUMOCTH OAHON (DU3NYECKON BEJIMYMHBI OT JPYrod cC
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHMH (3aBUCUMOCTb CONPOTHBIIEHHS NPOBOJAHUKA OT €ro
JUIMHBI, IUIOINAAM TIOMEPEYHOro CEeYeHWs M  YAEIbHOTO CONpPOTHUBJICHHMS BEIIECTBA
MIPOBOJIHMKA; CUJIBI TOKA, WAYIIETO 4epe3 IMPOBOAHMK, OT HANPSHKEHHUS Ha HPOBOJHUKE;
UCCIIEIOBAHUE  IIOCIENOBAaTEIbHOTO M IApaJlJIebHOIO  COEAMHEHMH  IPOBOJHMKOB):
IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY U BBINOJHATH HM3MEPEHUs, Cleys
MIPEIJIOKEHHOMY IJIaHy, (UKCHPOBATh Pe3yJIbTAaThl IOJIyYE€HHON 3aBUCHMOCTH B BUJE TaOJIHUI]
U rpauKoB, JenaTh BEIBOJIBI IO pe3yIbTaTaM MCCIIEAOBaHUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMUYUH (yIelNbHas TEMIOEMKOCTh BEIIECTBA,
CONPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUUYECKOr0 TOKa): IJIAaHUPOBATh
U3MEpeHHUsI, COOMpaTh HKCIEPHUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEII0KeHHON MHCTPYKIIHUH,
Y BBIYUCIIATH 3HAYCHHE BEIMUHHBDI;

COOJTIIOAATh MPaBUIJIa TEXHUKH 0€30MacHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0BaHHEM;
XapaKkTepU30BaTh MPUHLMUIBI AEHCTBUS HM3YyYEHHBIX HNPHOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIOPOM Ha MX ONMMcaHus (B TOM YHUCIE: CHUCTEMa OTOIUIEHUS JOMOB, I'MI'POMETp, HapoBas
TypOuHa, aMIIepMETpP, BOJIBTMETP, CUETUUK HIIEKTPUUECKOM SHEPruH, 3JIeKTPOOCBETUTEIbHbIE
npuOOPBI, HarpeBaTebHbIe IEKTPOIPUOOPH! (IPUMEpPBI), IEKTPUUECKHE MPEIOXPAHUTENH;
3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA), MCHOJb3ys 3HAHUS O CBOWCTBAX
(bu3nYecKuX ABJIEHUI U HE0OX0IuMBbIe (PHU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U MU3MEPUTEIbHBIE MPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIM TEpMOMETp, TEpMOC, ICUXPOMETp, TI'MIPOMETP,
JBUTaTeNlb ~ BHYTPEHHErO  CrOpaHUs, d3JIEKTPOCKOI, PEOCTaT); COCTaBJATH  CXEMbI
AJIEKTPUYECKUX IeNel C IOCIeloBaTeIbHBIM U HapajlIeIbHBIM COCTUHEHHEM HIIEMEHTOB,
pasiinyas yciIoBHblE 0003HAUEHMsI HIIEMEHTOB 3JIEKTPUYECKUX LIEeH;

MPUBOJUTH HPUMEPHI/HAXOIUTh MH(OPMALIMIO O MPUMEPAX MPAKTHUECKOI'O HCIIOJIb30BAHUS
¢bu3nyeckux 3HAHUNH B TOBCEIHEBHOM JKU3HU s oOecreyeHus: O0e30MacHOCTH MpHU
oOpamieHuu ¢ mnpuOopaMM W TEXHHYECKMMHU YCTPOWCTBAMH, COXPAaHEHMs 370POBbS U
COOJIIOZICHNSI HOPM 9KOJIOTHYECKOr0 MOBEEHHsI B OKpYXKaroleil cpene;

OCYWIECTBIATh NOUCK HH(popMammu (U3UYECKOro CcoJepkaHusi B ceTd VHTepHeT, Ha
OCHOBE UMEIOUIMXCS 3HAHUW U MyTEM CpPaBHEHMS OMOJHUTEIHHBIX MCTOYHHUKOB BBIACIATH
nH(pOpPMaINIO, KOTOPas SIBJISIETCS MPOTHBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI;



UCIOJb30BaTh IPH BBINOJHEHUHM Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJSPHYIO JIUTEPaTypy
(GU3NYECKOro CoJepKaHUs, CHpPAaBOYHBIE MaTepuajbl, pecypchl ceTH HTepHET, BialeTh
npuéMamMu KOHCIEKTHPOBAHHUs TEKCTa, MpeoOdpa3oBaHus WH(OpPMAIMU M3 OJHON 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 0000111as nH(OpMALIHIO
13 HECKOJIBKMX UCTOYHUKOB (PU3UUECKOI0 COJIEpKaHMSI, B TOM YHCJIe MyOIMYHO NPEeICTaBIIATh
pe3ysibTaTbl HPOEKTHOM WM HCCIIEN0BATENIBLCKOM NEATENbHOCTH; IPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3yYCHHBIN MOHATUIHHBIN anmapar Kypca (PU3UKH, COIPOBOXKIATh BBICTYIJICHUE
Mpe3eHTalUEH;

IIPU BBIMIOJIHEHUH y4EOHBIX MPOEKTOB U HCCIIEN0BAaHUMN (PU3NYECKUX MPOLIECCOB PACIpEEnsITh
0053aHHOCTH B TpyNme B COOTBETCTBHM C TIIOCTaBJICHHBIMHU 3a/JadyaMH, CJIEeIUTh 3a
BBITIOJIHEHUEM IIJIaHa JAEHCTBUN UM KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHHMBATh COOCTBEHHBIN
BKJIQJ] B 1€ATEIBHOCTb TPYIIIbI; BBICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, POSBIIAS
TFOTOBHOCTh pa3pemiaTh KOH(QIUKTHI.




Ne | HaumenoBanue pa3genoB u | KosuvecrBo yacoB [ara Buabi Buawbl, popmbl | Di1eKTPOHHBIE

1/n | TeM NPOrpamMMal H3y4YeHust AeATeJIbHOCTH KOHTPOJIsI (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe 06pazoBaTeIBLHbIE
padoThI padoThI pecypebl

Pasnen 1. TensoBble siBnenus

= = P A Sl
1.1. | Crpoenue u CBO/CTBA BelmecTsa 7oL P2 06 09. 2023 HaGmiopenne ¥ |V CTHBIH " xmacc" "Yum
o o N WHTepIpeTanus T Yy N "
1 :
OIIBITOB, (l_P_OSH - "C(bepyM -
conerenscrayioux | [McemenHEI, | PDoxedopa’]
06 aTOMHO-- KOHTpOJ'II) "CI/IpI/ch" §
MOJIEKYJIIPHOM | =
CTpOEI-¥ p BEI[eCTBa: ILII_)a_K;FKIqe ilf?_’_l_'
ONBIThI c pac- Q?_@_Q_TEZE

TBOPEHUEM Pa3/IMUHBIX
BEILECTB B BOJIE;
Pemenue 3azady 1o

OILleHUBaHUIO
KOJIM4eCTBa aTOMOB
WU MOJIEKYT B
eINHUILIEe 06BEMa
BelIeCTBa;

Ananus TeKCTa

JPEeBHUX  aTOMHUCTOB
(Hanpumep, dpparMeHTa
noambl Jlykpenusa «O
NpUpozie Belllel») C
U3JI0KeHueM 060CHO-

BaHUH aTOMHOM
runoTtesbl (CMBICIOBOE
YTeHUe). OneHka
y0eIUTEeJbHOCTH 3THX
000CHOBaHU;
O6bsICHEHU E
GPOYHOBCKOTO

JABW)KEHMs,  sBJIEHUSA
Aubdysunn pasanuui
MeX/Jly HIMH Ha OCHOBe
NOJIOKEHU I
MOJIEKYJIIPHO-
KUHETHUYECKON TeOopUuH
CTpOEHHS  BellecTBa;
O6bsicHeHHEe OCHOBHBIX
pas3uYvi B CTPOEHHUU
rasoB, J>KHUJKOCTEH U
TBEPABIX TeJl c
M CII0JIb30BaHUEM




MOJIOXKEHUH
MOJIEKYJISIPHO-
KHHETUYECKOW Teopruu
CTPOEHUSI  BellecTBa;
[IpoBeneHWEe  OMNBITOB
no BbIpallliBaHU IO
KpPUCTA/IJIOB TMOBapeH-
HOM COJIM MJIU caxapa;

Tennosbie nponecce 1! 08.09.2023-{ | O6ocHOBaHMe MpaBU | |V CTHEII "9 kmacc" "Yum
o R T | usmepenus ————! !
01.12.2023; 2 orpoc;| "Ccepym"|
BRI TEMIEPATYpbl; | jm———t— | -
CpaBHeHHe pas/IM4HbIX EZISB_M_QEHE__E | Doxcdopa”
CII0CO60B U3MEPEHUS U KOHTpOJ'IB, . "CI/IpI/IyC"§
Ha6miozenue u ' PPl KOHTpOJIL Hast|
06 bsACHEHHUE OIBITOB, 1136013"' —
JIEMOHCTPUPYIOLIHUX HpaKTH 4ecKas|
M3MeHeHue pa60Ta,.

BHYTpeHHeH aHepruu
TeJia B pe3yJbTaTe
TeIJonepejauy u
pabOThI BHEIIHUX CUJT;
Ha6niogenue u
06bSICHEHHE OTBLITOB,
06CyKeHUe TpaKTHuye-
CKUX CUTYyalUH,
JIeMOHCTPHUPYIOIIHNX
pasIn4YHble BUbI
TeIvionepeaayn:
TEIJIOPOBOHOCTD,
KOHBEKIINIO,
U3JIy4yeHue;
HUccnenoBaHue
SIBJIEHHU S TeII00OMeHa
NIPpU CMeIIUBaHUU
XOJIOJAHOU U ropsiuei
BO/JIbI;

Ha6sioaenue
YCTAHOBJIEHU S
TEILJIOBOTO PaBHOBECHUS
MeXAy ropsiued u
XOJIOJHOM BOJIOM;




Uroro no pazneny

Pa:men 2. JJIeKTpUYeCKHe U MarHMTHhBIE SIBJIEHUSA

2.1. | 3eKTpUYecKHe 3apSaabl.

3apsiKeHHbIe TeJla U UX
B3aMMo/JelcTBue

i

06.12. 2023-;

Ha6srogenue u

110 3JIGKTPHU3all U TeJl

MPY CONMPUKOCHOBEHU U
U UHAYKLMUEN;
Ha6mronenve u
00'bsICHEHHE
B3aHMO/IEN CTBUA
OJHOMMEHHO U
pPa3HOMMEHHO
3apsKeHHbIX TeJT;
O6bsicHeHMe IPUHLMIIA
JeUCTBUSA
3JIEKTPOCKOIA;
O6bsiCHeHHE SIBJIEHUH
3JIEKTPU3ALUU TIPU
CONPUKOCHOBEHUH TeN
Y UHAYKLHUEHN C
HCII0JIb30BaHUEM
3HAHUU 0 HOCUTEJISAX
3JIEKTPHUYECKUX
3aps/10B B BELECTBE;
Pacno3naBaHue 1
00'bsICHEHUE SIBJIEHUH
3JIeKTpU3alUU B I0-
BCeJJHEBHOM >KU3HHU;
Ha6siogenue u
00'bsICHEHHE OTBITOB,
WLJTIOCTPUPYIOIIUX
3aKOH COXpaHeHUs
3JIEKTPUYECKOT O
3apsja;

Ha6Jro/ieHre onbITOB
110 MOJZeJIMPOBAHUIO
CUJIOBBIX TIMHUH
3JIEKTPUYECKOT O MOJIS;

yCTHBII/I'

onpoc, !

"I xmacc

"Vyu

1
ni
i
1

"Coepym

HI/ICBMeHH I)H/Iu

"(Doxcq)opﬂ

2.2. | [IocTOAHHBIN

Ha6siogeHue
pas/IMYHbBIX BU/I0B

" xmacc"

"Vyu




3JIEKTPUYECKUH TOK

‘a
U 06Hapy>1<eH1/1e 3TUX

BU/IOB JIEMCTBHUS B
MOBCEJHEBHOM KU3HHU;
C60pKa U UCIIbITaHHE
3JIEKTPUYECKOH 1lenu
MOCTOSTHHOTO TOKa;
H3mMepeHHe cUIbI TOKA
aMIIepMEeTPOM;
H3mepeHue
3JIEKTPUYECKOT O
HanpshKeHUsI
BOJIbTMETPOM;
[IpoBenenue u
00'bsICHEHH E OTIBITOB,
JIeMOHCTPHUPYIOIIUX
3aBHUCHUMOCTb
3JIEKTPUYECKOT O
COTPOTUBJIEHUS
NPOBOJHUKA OT €TO
JJIVHBI, TIOLAU
NOIMepevYHOro ceueHust
Y MaTepuasa;
HUccnenoBaHue
3aBUCUMOCTH CHUJIbI
TOKa, IPOTEeKaIoLIero
yepes pe3ucTop, oT
CONIPOTUBJIEHHUS
pesucropa 1
Hanpsh>KeHUsTHa
p€e3UCTOpE;

_____ 'I- S

iyt .-————————-l

I [paKTiaecKas

2.3.

MarHuTHbl€e IBJICHUS

HUccnenoBaHue
MarHuTHOTO
B3aMMO/IEV CTBUS
MOCTOSTHHBIX
MarHuTOB;

moJid HOCTOHHHbIXHOFO

MarHUTOB MPH UX
06 beJUHEHUH U
paszesieHuu;

1
'Y CTHBI |
]

OIpPOC; | |

TeCTnpOBaHI/Ie.,

"9 xmacc"

'"Vuu

"'CDOKC(bop)J

i
n




[IpoBeseHue ONBITOB
110 BU3yaJIM3al[UH MOJIs
MOCTOSTHHBIX
MarHuTOB;

H3ydeHue aBaeHUSA
HaMarHUYMBaHUs
BeLIECTBA;
HccnenoBaHue
JEeNCTBUSA
3JIEKTPHUYECKOT O TOKA
Ha MarHUTHYO
CTpEJIKY;

[IpoBeeHYE ONBITOB,
JE€MOHCTPHUPYIOIUX
3aBUCUMOCTb CUJIBI
B3aMMO/IEU CTBUS
KaTyIIKH C TOKOM U
MarHuTa OT CUJIbl U Ha-
NpaBJieHUS TOKa B

KaTylIKe;
24. | dneKTpoMarHuTHasI |_4: I_lI I_lI 20042024_ OnbITHI IO YET—HEH‘,]' "I kmace" "Yun
MHIYKIUS 18.05.2024; | “ccrenosanmio ompoc;| "cq)epyM"i
CTTTTTTTTTTTTTTTTT ABJIEHU —————— -
3JIEKTpOMar HUTHO#M I_IKISB_MEEEI’_IH: {'Dokcdopa”;
MHZYKLMY: EO_H_TEEH_I%'_____ !'_Q_H_plﬂ.}{sz__
HcCleloBaHrEe ISQH_TPQJIB gg_g._
VM3MeHeHN! 3HaYeHUs pa60Ta;i
u vanpassers paxruscoras
WHAYKIOHMOHHOI'O TOKa; 15_%_@2)_;_%::
Pe3seps 5 21052024
30.05.2024]
Hroro no pasneny i37'
OBIIEE KOJIMYECTBO 6 11

YACOB IIO ITPOTPAMME

TEMATHYECKOE IIVIAHUPOBAHUE




Kosun4vecTBo yacoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka
w/n yp Beero Ko;Tpo.m,m,le Hpﬁamnqecxne 0BpazoBaTEbHBIC
padoThI padoThI pecype
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHHETUYECKOH TEOPHH U UX ozmglme bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJTBEPKIEHUS
2 Macca u pazmMep aTOMOB U MOJIEKYJT
3 Monenu TBEPIOTO, )KHIKOTO ¥ Ta3000pa3HOT0 bu6motexa [JOK
COCTOSIHHMI BelllecTBa https://m.edsoo.ru/ff0a540e
OO0bsicHeHUE CBOKCTB TBEPAOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIECTBA HA
OCHOBE IOJIOKEHU I MOJIEKYJIISIPHO-
KMHETUYE€CKON TeOpuHn
5} Kpucrammueckue u amopHbIe Tena bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalUJUIIPHOCTbD. bubmmorexa [{OK
IToBepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacIIMpeHUe U CKATHE bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIIepaTypbl CO
CKOPOCTBIO TEMJIOBOTO JIBUKEHUS YACTHUIL
9 Buytpennss sneprusa. Crioco0sl H3MEHEHUS bubmmoreka [JOK
BHYTPEHHEW SHEPIruu https://m.edsoo.ru/ff0a5c60
10 Bunb! Teronepenauu bubmiorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepennus "TIpakTuyeckoe 1 Bu6morexa LIOK

HCII0JIb30BaHUE TEIIJIOBBIX CBOHCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHaJIOB B IEJISX dHEprocoepexeHus"

12 KonuyectBo TemnoTel. Y nenpHas bubmmoreka [IOK
TEIIOEMKOCTh https://m.eds00.ru/ff0a6976
13 YpaBHeHue TermnoBoro 6ananca. TermmooomeH bu6motexa [JOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
n
154
o | ToSoponas o sz Bumorea 0K
. e tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU ¥ TOPSTYEH BOJIBI
Pacder konmudecTBa TEIIOTHI, HEOOXOIUMOT O
15 JUIS HarpeBaHUs Tejla U BBIACISIEMOro UM U
OXJIAXKICHUU
16 Jlaboparopnas pabota "Onpenenenue bubmoteka [JOK
YAEIbHON TENJI0EMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y AelibHas TEIIoTa bu6mmoreka [JOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpAEBaHUE
18 KPUCTAJUTMYECKUX I’E?ﬂ VY aenvHas TerioTa bubmaorexa LIOK
P hde https://m.edsoo.ru/ff0a71d2
TUTABIICHHS
3.Jlaboparopnas pabota "OnpeneneHue bubmmorexa [IOK
19 v " .
YAENIbHOMN TENIOTHI IJIABJICHUS JIbAa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHACHCAIIHS. bu6motexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
napooOpa30oBaHus U KOHICHCAIUH. bubmoteka [JOK
21 :
3aBUCHMOCTH TEMIIEPATypPbl KUIICHHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOT 0 JaBIICHUS
BnaxuocTh Bo3yxa.4. JlJabopaTopHas pabora
22 "Onpenenenue Hoiﬁocnrenbﬁlcj)ﬁ Bﬁamchm bubmoreka LIOK
P " https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3a1a4 Ha onpeeneHNe BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3/yXa

[TpuHIMIIBEI PaOOTHI TEMIOBBIX JBUTATEIICH.

24 [TapoBas TypOuHa. /IBuraTens BHYTPEHHETO
CTOpaHHsI

o5 KII/I renoBoro nBuratesns. TernioBbie bu6moreka [JOK
JIBUTaTENN U 3a11UTa OKPYKAOLIEH CPeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHUs U MPEBPAILEHUS SHEPTUH B
TEMJIOBBIX IpoLIeccax
[ToaroroBka K KOHTPOJIBHOM padoTe IO TeME

27 "TCHHJ'IOBI)IG ;IBJIeHHf H3M6HCI:IH6 arperaTHbIX bu6morexa HOK

. Y https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BeIlleCTBA
KonrponbHas padota no teme "TermmoBbie
28 ;IBnermI I/ISMepHeHI/Ie arperaTHbIX COCTOSTHUM bubmaorexa LIOK
o P https://m.edso0.ru/ff0a86ae
BEIIIECTBA

29 DnekTpu3anus Tei. [[Ba poja 3J1eKTpUIeCKUX
3apsIoB

30 VYpok-uccrnenoBanue "IneKkTpuszanus Ten
MHAYKLHEN U IIPH COPUKOCHOBEHUH"

31 B3auMmoneiicTBue 3apsyKEHHBIX TN, 3aKOH Bu6moteka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpruyeckoe moie. HampsokeHHOCTh

32 BHCK'I:[p MYeCKOro moss. 11 II/)IHI_II/IH bubmorexa HOK

P P . https://m.edsoo0.ru/ff0a8a0a
CYNEPIIO3UIINHU IIEKTPUUECKHUX MOJICH
33 Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbli 3apsag. CTpoeHue aToMa

34 [TIpoBOAHUKY U TUBIIEKTPUKU. 3aKOH bub6morexa IJOK
COXpaHEHMS JIEKTPUIECKOr 0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a7jau Ha NpYMEH €HUE CBOWCTB bubmuorexa IJOK

QJICKTPUUCCKHUX 3apsaA10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DIIEKTPUYECKUN TOK, YCIIOBUS €ro

bu6morexa IJOK

36 CYIIECTBOBAHUSA. VICTOUHHUKY 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JIecTBUS 3JIEKTPUYECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBrue
38 AJIEKTPUY €CKOT'0 T0JIsl Ha ITPOBOAHUKHU U 1
JIADTIEKTPUKH"
39 DNeKTPUYECKUH TOK B METaJUIaX, JKUIKOCTSIX Bbubmmorexa IJOK
U raszax https://m.eds00.ru/ff0a9838
40 DneKkTpudecKas 1ernb U €€ COCTABHbIC YaCTH
Cua Toka. 5.JlabopaTopHas pabota bu6motexa [JOK
41 " " 05
H3MmepeHue u peryimpoBaHue CHIIbl TOKa https://m.edsoo.ru/ff0a8bd6
DJIEKTpUYECKOE HanpsbKeHne. BonpTmeTp.
42 6 Ha6(l>) aTopHas aGPOTa "U3mepenue u P 05 bubmorexa LOK
' paTopHai p ep ' https://m.edsoo.ru/ff0a9e14
peryianpoBaHUE HAMIPSHKEHUS
ConpoTuBieHHe TPOBOAHUKA. Y I€IBHOE bubmotexa [JOK
43 :
COIPOTHBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
7.JlabopaTopHas pabora "3aBUCHMOCTb
44 ANIEKTPUYECKOTO COMPOTUBIICHUS TPOBOIHUKA 1 bubmmorexa [IOK
OT €ro JAJIMHBI, IUIOLAIX MOMEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus U marepuana’
45 3aBUCUMOCTB CHJIbI TOKA OT HAIPSHKEHUS. bubmoteka [JOK
3axkoH Oma 1 y4acTka [enu https://m.edsoo.ru/ff0aad4a
8.JIabopatopnas padora "MccrnenoBanue
16 3aBUCHUMOCTH CHJIBI TOKA, UJTYIIIETO Yepe3 1 bubmumoreka [IOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsoKeHUs Ha pesucTope”
47 [TocnenoBarenbHOE U MapajuiebHOE

COCAWMHCHH ITPOBOJHUKOB



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

9.JlabopaTopnas pabota "[IpoBepka mpaBuiia

48 CJIOKEHUS HATIPSHKEHUHN TTpH bu6motexa [JOK
MIOCIIEI0BATEIbHOM COEIMHEHHUH IBYX https://m.edso0.ru/ff0aaa58
pe3ucTopoB”

10. JTabopaToprast padota "[IpoBepka mpaBuia
49 TS CI/IJIB?TOKI;. Hpnpnapanneniﬂonf ’ Bubmzorexa LIOK
y https://m.edsoo.ru/ff0aadle
COCTMHECHHUH PE3UCTOPOB

50 Pemenue 3a1ay Ha mpuMeHeHue 3akoHa Oma bu6motexa [JOK
JUISL Pa3JIMYHOTO COCIMHEHUS TTPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOT0 TOKA. bu6mmoreka [JOK
3akon Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124

59 11.JIabopaTtopHas padota "OnpenencHue bubmoteka [JOK
pabOTHI U MOIIHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKUE 1NN U TOTPEOUTEIn

53 3J1eKT§quCK013I ;epmn B 6£1Ty Kopotkoe Eubmiorexa ITOK

' https://m.edsoo.ru/ff0ab660
3aMBIKAaHUE
[ToaroroBka K KOHTPOJIBLHOH paboTe Mo TemMe

54 "DnexTpuyeckue 3apaasl. 3apsyKEHHBIE Tea U bubmmoreka LIOK
X B3aumonercTsus. IlocTostHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUHN TOK"

KontponsHas paboTta o teme
"DnekTpudecKue 3apsabl. 3apspKEHHbIE Tella U bu6motexa [JOK

55 . . _
ux B3aumozpeictBus. IlocTossHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUH TOK"

56 [TocTosiHHBIE MATHUTBI, UX B3aUMOJICHCTBHE

57 VYpok-uccienopanue "M3ydeHue moyei bu6motexa [JOK
MMOCTOSIHHBIX MaraHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTHoe noje. MarautHoe rnosue 3emMiau 1 bu6motexa [JOK

58 :
€ro 3HauY€HUe IS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmneiT Dpctena. MarauTHoe Tosie bubmmorexa [{OK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

QJICKTPUUCCKOI'O TOKa MarsuTHoOE I1oJie
KaTyHIKH ¢ TOKOM

https://m.edsoo.ru/ff0acld?

60

[TpuMeHeHue H1eKTPOMarHuToOB B TEXHUKE.
12.JlabopaTopHas pabora "U3yuenne
JEMCTBHSI MATHUTHOT O MOJIS HA TPOBOJHHUK C
TOKOM"

0.5

bubmuoreka IJOK
https://m.edsoo.ru/ff0ac74a

61

DNIEeKTPOABUTATENb IOCTOSHHOT O TOKA.
Hcnonb3oBaHue anekTpoaBUraTeneii B
TEXHUYECKUX YCTPOKWCTBAX U HA TPAHCIOPTE.
13.JIabopaTopHas padota "KoHcTpynpoBanue
Y U3y4eHHE pabOThI AIEKTPOoABUTATENS"

bubmuorexa IJOK
https://m.edsoo.ru/ff0ac86c¢c

62

Omnebitel apazest. 3aKOH 2JIEKTPOMAarHUTHOU
uaaykuuu. [pasuno Jlenna

63

Onextporenepatop. CriocoObl HOTy4eHuUs
AJIEKTPUY €CKOW DPHEPTUU. DIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX HCTOUHUKAX HEPTHH

64

[ToaroroBka Kk KOHTPOJILHOM paboTe o Teme
"DeKTpuYecKre U MarHUTHBIE sIBJICHUS"

65

KonTtponpHas pabora 1o reme
"DJIeKTpUYECKUE U MAarHUTHBIE SIBJICHUS "

bubmuoreka IJOK
https://m.edsoo.ru/ff0ach14

66

PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme
"TenuoBble siBJIeHNA"

bubmuorexa IJOK
https://m.edsoo.ru/ffOacc5e

67

PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme
"TIoCTOSIHHBIN 2JEKTPUYECKUI TOK"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme
"MaruuTtHbI€ SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOT O ITPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI AJ/11 YYEHUKA

1. ®wusuka 8 xknacc Ileppimkun A.B, O61iecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCThIO «M3marenbpcTBo sx3amen» 2016
2. KoHTposbHble 1 camocToaTeNbHble PaboTbl No Ppusmke «M3patenbcTBo IK3ameH» pomuesa P.M.

3. CoOopuuk 3anay no ¢pusuke 7- 9 xknacceel: Coct. B.M.JIykammk. - M.; [Ipocemenne, 1994

METOANYECKHUE MATEPUAJIbI AJIA YYUTE/IA

Tematrueckoe miaHupoBanue ( 0a30Bbli yPOBEHB), BEOMHAPHI, TEXHOJIOTHYECKAasl KapTa yPOKOB, MaTepuabl st moAroToBku k OI'D u EI'D.

IIUPPOBLIE OBPA30BATEJ/IbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
"SI knacc" "Yuu py" "®@okchopa" "Cupuyc"

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OGPA30BATE/IbHOI'O ITIPOLIECCA

YYEBHOE OBOPYJOBAHUE

JKpaH, JOKyMeHT KaMepa, KoMmieKT TeMaTrdeckrx Tabuu, TexHHKa 6e30MacHOCTH B KabuHeTe Gpu3nku, KoMnbioTepHbIe o6ydatoliye nporpamMmbl, [llopTpeThl
BbIAaOIKXCcsA GU3UKOB, TeXHHKa 6€30MacHOCTH IPH CO0PKe 3JIeKTpUudecKux remneit, Tabarna «MexayHapoaHas cucteMa eJUHUL», Tab/ua «J0TbHBIX U KPATHBIX»
Besin4KH, TabyHIbl ¢ GOpMyJIaMH.

OBOPY/IOBAHUE /I/I1 MTPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT, IEMOHCT PALIUA

Ka.)'[OpI/IMeTp, OUJIMHAPD H3MepPITeJIbeIﬁ, TepMOMETpP, CTaKaH, HUJIWHAD MeTaJIInYeCKUH, BEChI C pa3HOBECKaMH. HCI/IXpOMeTp, HWCTOYHUK IIMTAHHA, JIaMIIa, K/IH0Y,
aMIiepMeTp, BOJIbTMETP, pe3UCTOPhbI, COeJUHUTEJIbHbIE IPOBOAA, JIaMIld Ha IIOACTaBKe, co6npammaﬂ JINH3a, JIMHEMKa, 3KpaH.
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