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KPACHOYOUMCKUM OKPYT

IHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre TpPOTpaMMBbl HAINpPABICHO Ha (OPMHUPOBAHUE ECTCCTBCHHOHAYYHOW TPAMOTHOCTH
yYalUXCSd W OPraHU3alMI0 HM3y4eHHUS (PU3NKKM Ha JeATEIbHOCTHOM OCHOBe. B Hell yuuThIBaroTCS
BO3MOXXHOCTH TpeameTa B peanuszauuu TpeboBanuit ®I'OC OOO kx nnaHUpyeMbIM JTUYHOCTHBIM U
METaIpeMETHBIM pe3yjbTaTaM OOyYeHHs, a TaKKe MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢usukn — cructeMoo0pasyrommii Uit eCTeCTBEHHOHAYYHBIX YY€OHBIX MPEJMETOB, MTOCKOIBKY
¢u3nyeckue 3aKOHbI JIEKAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XHMHEH, Ouojoruei,
acTpoHOMHed W ¢usmueckoil reorpadueii. duzmka — 3TO TPEIMET, KOTOPBIH HE TOJIBKO BHOCHUT
OCHOBHOH BKJIa/l B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, HO M IPeAOoCcTaBisieT Hauboee ssCHble 00pa3ibl
NPUMEHEHHS HAyYHOTO METO/a MO3HaHUS, T.e. CHoco0a IONydeHUs JTOCTOBEPHBIX 3HAHUU O MHpE.
Haxonen, ¢usuka — 3TO ImpeaMer, KOTOPbI Hapsly ¢ APYrUMH €CTECTBEHHOHAyYHBIMH IpeAMETaMU
JOJDKEH JaTh IIKOJIBHUKAM MPEJCTaBICHHE 00 YBJICKATEIbHOCTH HAYYHOTO HWCCIENOBAHHS M PaIOCTH
CaMOCTOSITEJIBHOTO OTKPBITHSL HOBOT'O 3HAHHUS.

OpnHa #3 IIaBHBIX 3a/1a4 (PU3UYECKOr0 00pa30BaHMS B CTPYKType OOIIEro oOpa3oBaHUsI COCTOUT B
(GOopMHpPOBAaHUN €CTECTBEHHOHAyYHOW TIPaMOTHOCTM M MHTEpeca K HayKe Y OCHOBHOM MaccChl
00ydJaromuxcs, KOTOpble B JaJbHEHIIEM OyAyT 3aHATHI B CAaMBIX Pa3HO OOpa3HBIX cepax NesTeTbHOCTH.
Ho He MeHee BayKHOU 3a7adell SABIAETCS BBIABJICHUE U MOATOTOBKA TAJIAHTIMBBIX MOJIOABIX JIIOAEH AJIA
npojoIDKeHus o0pa3oBaHUST H  JalbHEHmedl mnpodecCHoHaNbHOW — AEATENBHOCTH B OOJIACTH
€CTECTBEHHOHAYYHBIX HCCIICJOBAHMM M CO3JAaHMM HOBBIX TEXHOJNIOTMHM. COIJIacHO IPUHATOMY B
MEXIYHApPOJAHOM COOOIIECTBE oOIpeneneHnio, EcrecTBeHHOHay4YHAass TPaMOTHOCTh — 3TO CIIOCOOHOCTH
YeJOBEeKa 3aHMMaTh AKTHBHYIO TPaKIAHCKYIO IO3UIMIO 1O OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 T'OTOBHOCTb HMHTEPECOBATHCS €CTECTBEHHOHAYUHBIMHU
uaesMu. HaydHO-rpaMOTHBIM YellOBEK CTPEMMTCS YYacTBOBAaTh B apryMEHTHUPOBAHHOM OOCYXJEHUH
npoOJIeM, OTHOCSIIUXCS K €CTeCTBEHHBIM HAayKaM M TEXHOJIOTHSM, YTO TPEOyeT OT HEro CIeIyIOIIuX
KOMIIETEHTHOCTEM:

— Hay4YHO OOBACHSTH SIBJICHUS,

— OLIEHUBATh U TIOHUMATh OCOOCHHOCTH HayYHOT'O UCCIIEI0OBaHMS,

— UHTEPIPETUPOBATh JAHHBIE U HCIOJb30BaTh HAy4yHbIE J0KA3aTeNbCTBA JUISl MOJIYYEHUS
BBIBOJIOB.

Nzyuenne ¢u3nku crocoOHO BHECTH PEMIAIONINKA BKJIaX B (OPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YUYaIOLIUXCSl.

HEJIM U3YUYEHUA YYEBHOI'O IPE/IMETA «®PU3UKA»

Henu wm3ydenuss puU3MKKM HA ypOBHE OCHOBHOTO 00IIero oOpasoBaHusi omnpezesneHsl B Konueniuu
npernofaBaHus yueOHoro mpenMera «®dusuka» B 00pa3oBaTeNbHBIX OpraHu3zanusx Poccuiickoit
deneparyy, peaTu3yNMX OCHOBHBIE 00me00pa3oBaTebHBIC MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM
Konnernn MwunucrepcrBa npocBemenust Poccuiickoii @enepanyu, npotokon ot 3 aekadps 2019 r. Ne
[1K4BH.

Lenu nzydenus GU3MKu:

— mpuoOpeTeHHue HHTEepeca W CTPEMIICHHS OOYYaloIIUXCS K HAydHOMY HW3YYCHHIO MPHUPOJIEI,
pa3BUTHE HMX UHTEIUICKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;

— pa3BUTHE TPEICTABICHUIA O HAyYHOM METOJIe MO3HAHUS U (DOPMHPOBAHHE HCCIIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

— (dopmupoBaHUEC HAYYHOT'O MHPOBO33PCHUS KaK pe3yiibTaTa H3y4eHUs] OCHOB CTPOCHUS MATCPUH U
(byHIaMEHTaIbHBIX 3aKOHOB (DHU3HKHU;

— (dopmupoBaHUE TPENCTABICHUNA O poyid (PU3UKH ISl Pa3BUTHS JPYTUX E€CTECTBEHHBIX HaYK,
TEXHUKUU TEXHOJOTUH;



— pa3BHUTHE TNPEJICTABICHUN O BO3MOXHBIX chepax Oymymied mpodecCHOHANBHON NEsATeIbHOCTH,
CBSI3aHHOU ¢ (DU3MKOM, MOJITOTOBKA K JalIbHEHIIIEMY OOYYCHHUIO B 3TOM HAIPaBJICHUU.

JlocTikeHre STHX IIeJieil Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs 0OECHEUMBACTCS PEIICHHEM
CIICYIOIINX 3a1a4:

— [pUOOpeTeHue 3HAaHUW O JUCKPETHOM CTPOCHHUM BEILIECTBA, O MEXAHUYECKHUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

— TpuoOpeTeHHEe YMEHHU ONHCHIBATh W OOBSCHATH (PU3MUECKUE SBJICHUS C HCIIOIb30BaHUEM
MOJTYYCHHBIX 3HAHMIA;

— OCBOCHHE METOJOB PCIICHUS MPOCTCUINUX PACYETHBIX 3a/1ad C HCIOIb30BAaHUEM (DH3HMUCCKHUX
MoOJIeJIeH, TBOPYECKHUX M MTPAKTHKOOPUCHTUPOBAHHBIX 33]1a4;

— Ppa3BHUTHE YMEHUI HAOIIOIaTh MPUPOIHBIC SBICHHUS U BBITIOIHSITH OMBITHI, JIJAOOPATOPHBIE PAOOTHI
MAKCIICPUMEHTAIBHBIC UCCIICIOBAHMSI C HCIIOJIb30BAaHHEM U3MEPUTEIILHBIX PHOOPOB;

— OCBOCHHE PHUEMOB pabOTHI ¢ MHPOopMaIel PU3NIECKOro COepIKaHUs, BKIIOYas HHPOPMAIIHIO
OCOBPEMEHHBIX JOCTIKECHUSIX (PU3UKHU; aHAIHM3 U KPUTUYECKOE OllCHUBaHUE HH(DOpMaIH;

— 3HAKOMCTBO €O cdepamu TPO(ECCUOHATBLHOW JEATEIHHOCTH, CBS3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBaHHBIMHU Ha JIOCTIKEHHUSX (PU3HMUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO ¢usuka sBisercs o0s3aTeNbHBIM TPEIMETOM HAa YpPOBHE
OCHOBHOro o0miero oOpa3oBanus. JlaHHas mporpamMma MpeaycMaTpUBaeT H3yueHue (pU3MKU Ha
0a30BOM ypoBHE B 8 Kilacce B 00béMe 68 yacoB 1o 2 Yaca B HEHIEIIO.



COJEPKAHUE YYEBHOI'O IIPEJIMETA

Pazgen 1. TemioBLIe AiBJIeHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUHM CTPOCHHs BemecTBa. Macca u
pazMepsl aTOMOB M MoJieKyd. OIBITBI, MOATBEPKIAIONIME OCHOBHBIC TOJOXKEHUS MOJEKYJISIPHO-
KUHETHYECKON TEOPHH.

Mopnenu TBEPAOro, XUAKOTO W Tra3000pa3HOr0 COCTOSHUM BemlecTBa. Kpucramnuyeckue u
amopdusie Tena. OOBsICHEHHE CBOWCTB Ta30B, KUJIKOCTEW MU TBEPIBIX TEI HAa OCHOBE IOJOKECHUMA
MOJIEKYJISIPHO-KHHETHYECKOM Teopun. CMaurBaHWe W KallWUIApHBIC sIBIeHUA. TeroBoe paciuiupeHue u
coKaTue.

Temmnepatypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEILIOBOTO JBUKESHHSI YACTHII.

Buytpennss sHeprus CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPrUH: TEIUIoNepeaada U COBEPIICHUE
paboTel. Buibl Terionepenayu: TeIIONPOBOJHOCTD, KOHBEKIIUSA, U3TyUCHHE.

KonnuecTBo TemnoTel. Y ienbHas TEIIOEMKOCTb BellecTBa. Temioo0MeH U TEII0BOE paBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lmaBieHue U OTBEpJeBaHUE KPUCTATMYECKHX BEIIECTB. YelbHAs
terota tasnenus. [lapooOpa3zoBanne u konnpeHcauus. Mcmapenne (MC). Kunenuwe. VpenbHas
TEIJIoTa MapooOpa3oBaHUA. 3aBUCUMOCTb TEMIIEPATyphl KHUIEHUS OT arMOC(hEpHOro JIaBICHUS.
Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y AeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuuns! padots! Temnosbix Asurareneil. KII/I termmoBoro nsurarens. TermioBble ABUTaTeny 1
3amuTa okpyskatomeit cpenbl (MC). 3akoH COXpaHEHHsS M TPEBpAIICHUS DHEPIHMH B TEIUIOBBIX
nporeccax (MC).

Hemoncmpayuu
HaGmotenne OGpOyHOBCKOTO JIBHIKEHUS
Ha6monenue nuddysuu
HaGrotenue siBiIeHN CMaYMBaHUS U KAITWILISIPHBIX SBIICHUI
Habmtoienue TernaoBoro pacumpeHus Tel
M3MmeHeHue naBiieHus Ta3a Mpu H3MCHCHUH 00hEMa U HarpEeBaHUH WIIA OXJIAKICHUH
[TpaBuiia u3MepeHus TeMIepaTypbl
Bupael remionepenaun
OxmnaxieHre nMpyu COBEPILICHUN pabOThI
9. Harpesanue npu coBepiieHuH paOOThl BHEIIHUMHU CHIIaMU
10. CpaBHeHME TEMIOEMKOCTEN pa3IMUHbIX BELIECTB
11. HaGimrotenne KuneHus
12 .HaGnroeHne mocTosSHCTBA TeMITEPaTyphbl MU MIIaBICHUN
13. Mojienu TEeTUIOBBIX JBUTATENCH
Jlabopamopusie padbomwt u onvimol

e A o e

1. OmnbITH 10 0OHAPYKEHUIO ICHCTBUS CHII MOJICKYJISIPHOTO IPUTSHKSHUS

2. OnbITH 110 BBIPALIMBAHNIO KPUCTAJIJIOB IOBAPEHHOM COIM MM caxapa

3. OmnBITH 10 HAOIOICHHUIO TETIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH U TBEPIBIX TEI

4. Onpenenenue 1aBieHus Bo31yXa B OaJuIOHe LINpUIla

5. OmnbITH, NEMOHCTPUPYIOIINE 3aBUCHMOCTH TABJICHUS BO3IyXa OT e€ro o0béma u
HarpeBaHMs WINOXJIAKICHUS

6. [IpoBepka THIIOTE3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI ~CTOJOMKa JKHUAKOCTH B
TEPMOMETPHUECKOI TpyOKEOT TeMIeparypsl

7. HaOmionenne n3MeHEHUs BHYTPEHHEH SHEPrHHM Teja B pe3yJbTaTe TEIUIoNepeiadyn |
pabOThI BHEITHUXCHIT

8. HccnenoBanue sBICHHS TEIUIOOOMEHA IPU CMEIIMBAHUY XOJIOTHON U TOPSIUEH BOJIBI

9. Onpenenenne  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOM  mpH

TEII000MEHEe ¢ HarpeThIMMETAITUYECKUM LIUITHHAPOM
10. Onpenenenue yaeapHON TEIIOEMKOCTH BEIIECTBA
11. MccnenoBanue mpoiiecca ucnapeHus
12. Onpenenenue OTHOCUTENBHOMN BIIaXKHOCTH BO3AyXa
13. Onpenenenue yeapHON TEIUIOTHI IJIaBICHUS JIb/1a



Pasznen 2. JaekTpuyecKue 1 MArHUTHbIE SIBJICHUS

OnekTtpuzanus Teil. J[Ba ponxa 3JIEKTpUUECKMX 3apsaoB. B3aumoaeicTBHE 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTBH CHJIBI B3aMMOJICUCTBHS 3apSOKCHHBIX TEJT OT BEIMYMHBI 3apsiIOB M PACCTOSHHS
MEX]y TeJIaMH).

OnekTpuueckoe noje. Hanpssk€HHOCTD 3MeKTpudecKoro nodist. [I[puHImn cyneprno3uiun 31eKTPUIECKUX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snextpuueckux 3apsoB. OJIEMEHTapHbI 3jekTpuueckuid 3apsia. CrpoeHue aroma.
[IpoBOIHMKNY AUAIIEKTPUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiaa.

DNEKTPUUECKHUI TOK. Y CJIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHUKH MOCTOSTHHOTO TOKA.
JIeicTBUSI SJEKTPUUECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHuTHOE). OIEeKTPUYECKHIl TOK B
KUJKOCTSAXU Ta3ax.

Onektpuueckass unenb. Cuiia Toka. DieKTpuueckoe HampsbkeHue. CONpoTHBIEHUE MPOBOJHUKA.
VYnenpHOE compoTuBieHHWE BemiecTBa. 3akoH Oma s ydactka uenu. [locnemoBarenbHoe U
MapajuieJIbHOE COEIMHEHUETIPOBOHUKOB.

Pabora u MOIIHOCTH 3JEKTpUUYECKOTO TOKa. 3akoH Jxoyns— JleHuma. DiexTpuuyeckue LENU U
MOTPEOUTENUIIIEKTPUUECKON YHEPTUH B ObITY. KopoTKoe 3aMbIKkaHue.

ITocrossHHbIE MarHUTBHL. B3anMoneiCcTBHE IOCTOSHHBIX MAarHuTOB. MarnutHoe moJsie. MarHutHoe
nosie 3eMJIM M €ro 3HaueHHe IS »ku3HU Ha 3emie. OnelT Dpcerena. MarHuTHOE 1oJie 3JIEKTPUUECKOTO
TOKA.

[IpuMeHeHne 3JEKTPOMArHUTOB B TEXHUKE. J[eliCTBME MarHUTHOrO IOJS HAa IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKa. VICIoap30BaHmue 3JIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX
MHA TPaHCIOpTE.

Onbitet @apajnes. SBneHue 37eKTpoMarHUTHOM uHAykuuu. [lpaBmno JleHma. DnexTporeHneparop.

CrocoObl MoyydeHUs SJIEKTPUYECKOM SHEPTrUU. ODIJIEKTPOCTAHLMKM HAa BO30OHOBISIEMBIX HCTOYHUKAX

SHEPIrUM.
Hemoncmpayuu
1. Dnexrpuzauus Tein
2. JIBa poja 3JE€KTpUUYECKUX 3apsAJ0B U B3aUMOACHCTBHE 3apPSKCHHBIX TEI
3. VYcrpolicTBO U A€HCTBHE AIIEKTPOCKOIA
4. DIeKTpocTaTUyecKast UHIYKLHUS
5. 3aKkoH coXpaHEHUs IEKTPUUECKUX 3apsI0B
6. IIpoBOIHUKH U TUINEKTPUKH
7. MopennpoBaHuEe CUIIOBBIX JIMHUN JJIEKTPUYECKOTO MOJIS
8. McTOYHMKM OCTOSTHHOTO TOKA
9. JlelicTBuUS 3JIEKTPUUECKOIO TOKA

10. DnexkTpuuecKuid TOK B )KUJIKOCTH

11. T"a30BBIi1 pa3psin

12. VI3amepeHue cuiibl TOKa aMIepMeTpoM

13. VI3mepeHue 3JeKTPUUECKOro HAMPSKEHHUsSI BOJBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTHUBICHUN

15. BzaumoieiicTBHE TOCTOSIHHBIX MAarHUTOB

16. MogenupoBaHre HEBO3MOKHOCTH Pa3/IeTICHUS IMOJTIOCOB MarHuTa

17. MonenupoBaHuE MarHUTHBIX MOJIEH MTOCTOSIHHBIX MAarHUTOB

18. OnbiT OpcTena

19. MarnuTHOE 10J1€ TOKa. DJIEKTPOMArHUT

20. JleficTBue MarHMUTHOTO IOJII Ha MPOBOJHHUK C

TOKOM2 1 DneKTpoaABUraTeb MOCTOSHHOTO TOKa

22. VccnenoBaHue SIBJICHHS AJIEKTPOMArHUTHON MHAYKIIMH

23. Onbitel Papanes

24. 3aBUCHMOCTb HaIPaBJICHU UHAYKIIMOHHOTO TOKa OT YCJIOBHI €ro BOZHUKHOBEHUS
25. DIeKTpOreHepaTop MOCTOSIHHOTO TOKa

Jlabopamopuvie pabomut u onvimot

1. OmnbIThI 110 HAOJIIOICHUIO STIEKTPU3AINH TEJl MHIAYKIIUEH U MPU COIPUKOCHOBEHUU
2. WccnenoBanue AEHCTBUS AIEKTPUUYECKOTO MO HA POBOIHUKU U TUAJIEKTPUKH
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3. Cb6opka u npoBepka paboThI ANEKTPUIECKON IIEMH MOCTOSHHOTO TOKa

4. V3mepeHue U peryJupoBaHUE CUIIbI TOKA

5. M3mepeHue U peryMpoBaHNUE HAIIPSKEHUS

6. HccnenoBaHnue 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Yepe3 PEe3UCTOp, OT COMPOTUBICHUS PE3UCTOpa U
HaNpsDKCHUS Ha PE3UCTOpe

7. OnbITHL, AEMOHCTPUPYIOIINE 3aBHCHUMOCThH 3JIEKTPUUYECKOTO COMPOTHBIICHUS MPOBOJAHHKA OT €ro
JUTMHBL,TUTOIIAAH TIOTIEPEYHOT0 CEYSHHSI U MaTepHaia

8. IlIpoBepka mpaBuiia CIIOKEHUS HAPSHXKEHUH MPU MOCIIEI0BATEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB

9. TIlpoBepka mpaBuiia Ui CHIIBI TOKA TIPY MTAPAJUIETLHOM COSTMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop

11. Onpenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE

12. VlccnepoBanre 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 JIaMIIOUKY, OT HAIPsDKEHUS Ha Hel

13. Onpenenenue KI1J[ narpeBarens

14. ViccnenoBanre MarHuTHOTO B3aMMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB

15. V3ydenne MarHuTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB IPH WX O0BEINHEHUH U Pa3AeICHUN

16. VccnenoBanue 1eCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY

17. OnbITEL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS KATYyIIKA C TOKOM H
MarHuTa OTCHUJIbI TOKA M HAMPaBJICHUS TOKA B KaTYIIKe

18. U3ydenue neiicTBUS MAarHUTHOTO TOJISE HA IPOBOJTHUK C TOKOM

19. KonctpyupoBanue M u3ydeHue pabOThI JIEKTPOJBUTATENS

20. Uzmepenue KI1/] anexTpoaBurareabHONH yCTaHOBKU

21. OnpITBI O HCCIEAOBAHUIO SIBICHUS DIEKTPOMArHUTHOW MHIYKIMU: HCCIEIOBaHHE
M3MEHEHH 3HaYCHUs ¥ HallPaBJICHUS WHIYKIIMOHHOTO TIOTOKA.

INNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne ¢u3ukun B & Kjacce HampaBl€HO Ha JOCTHXKEHHE OOY4YaOUIMMHUCSA JIMYHOCTHBIX,
MeTaIpeIMETHbIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHMSI yUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

Ilampuomuueckoe 6ocnumanue:

— MpOsBIIEHUE UHTEpPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3HUECKON HayKH;

— IIEHHOCTHOE€ OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (M3UKOB.

I'pasicoanckoe u dyxo6no-upascmeennoe 60CnumManue:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJCHHU OOLIECTBEHHO-3HAUMMBIX M 3THYECKUX
poOJIeM, CBA3aHHBIX C TPAKTUIECKUM IPUMEHEHHUEM TOCTHKECHUN (PU3UKY;

— OCO3HAHME BaXHOCTU MOPAJIbHO-3TUYECKUX IPUHLUIIOB B IEATEIBHOCTH YUEHOTO.

Acmemuueckoe ocnumanue:

— BOCIpHATHE HCTETUUECKUX KauecTB (U3MYECKON Hayku: €€ TIapMOHUYHOIO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUIHOCTH.

Ilennocmu nayunozo nosnanua:

— OCO3HAHME LIEHHOCTH (PM3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMUS MHPA, OCHOBBI
pa3BUTHA TEXHOJIOTUM, BaXKHEHUILIEH COCTaBISAIONIEH KYIbTYpHI;

— pa3BHUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEPECA K UCCIICIOBATEIILCKON IS TEbHOCTH.

Dopmuposanue Kynbmypbl 300p06bs U IMOUUOHANLHOZ0 O1AZONONYUUA:

— OCO3HAaHHE IIEHHOCTH O€30IacHOro o0Opa3a XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH INpaBWJI O€30M1aCHOrO MOBEAECHUS Ha TPAHCIOPTE, HA JAOPOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM
000pYyAOBaHUEM B JJOMAIIHUX yCIOBHUSAX;

— c(OpMHPOBAHHOCTh HAaBbIKa peQIIEKCUH, NMPU3HAHUE CBOErO IpaBa Ha OMIMOKY M TaKOro xe
IIpaBa y Apyroro 4enoBeKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE Y4YacTH€ B PEIICHHWU NPAKTHUECKUX 3a7ad (B paMKaxX CEMbH, LIKOJbI, TOpoja, Kpas)
TEXHOJIOTUYECKOH U COLMaJIbHOW HApaBIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI,

— MHTEpeC K NPaKTUIECKOMY M3ydeHHIO Mpodeccuii, CBA3aHHBIX ¢ (U3NKOI.

JKonozuueckoe gocnumanue:

— OpHEHTAIMsI HAa IPUMEHEeHNE (PU3MUECKUX 3HAHUH U PEeUIeHHs 3a7ad B O0JIACTH OKPY>KaIOIIeH
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Cpelibl, TUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH WX BO3MOKHBIX TOCJIEICTBUMN IS OKPYXKAIOIIEeH Cpebl;
— OCO3HaHHE TTI00ATBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHuUs.
Aoanmauyus 00yuarouiecoca K u3MEeHAIOUUMCA YC0GUAM COUUATbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTh BO B3aUMOJICHCTBHUU TIPH BBIMOJTHEHUU HCCICIOBAHUM W IMPOCKTOB (PU3HUECKOM
HANPABJIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM JIPYTHUX;

— TOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTD;

— TOTpeOHOCTh B JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (DOPMYITHPOBATH UICH, TIOHATHS,

— THUIOTE3bl 0 PU3NUECKUX OOBEKTAX U SBJICHUSIX;

— OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKHY;

— TUIAHMPOBAHUE CBOET'O PA3BUTHUS B IPUOOPETEHNUN HOBBIX (DH3NUYECKUX 3HAHHM;

— CTpeMJICHUE aHAIM3UPOBAThH U BBISBIIATH B3AUMOCBSI3H IIPUPOJIBI, OOIIECTBA M YKOHOMHUKH, B TOM
YHUCJIEC C UCITIOIb30BAaHNEM (PU3HUCCKUX 3HAHUH;

— OIIGHKA CBOUX JICHCTBUN C YYETOM BIUSHUS HA OKPY>KAIOIIYIO CPEay, BOSMOXKHBIX TJI00abHBIX
OCJIEJICTBHH.

METAIIPEIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIe TO3HABATEIbHBIC ICHCTBUS

bazoevie nocuueckue oeiiccmeusn:

— BBISABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBJICHHI);

— YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KIAacCU(PUKALMK, OCHOBaHUS s 0000meHus u
CpaBHEHUS,

— BBIIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (akTax, ITaHHBIX H
HaAOJIIOICHUSAX, OTHOCAIINXCS K (PH3UICCKUM SIBIICHUSIM;

— BBISBJIATh MPUYMHHO-CIICJICTBEHHBIC CBS3HM MPU U3YUYEHUU (DU3HUECKUX SBJICHHUN M IMPOLIECCOB;
JIeaTh BBIBOJIBI C UCIIOIB30BAHUEM JICYKTUBHBIX U UHIYKTUBHBIX YMO3AKJIIOUEHUM, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI35X (PU3UYCCKUX BEIIMYNH;

— CaMOCTOSITENIbHO BbIOMpATh CIoOco0 pemnieHus y4dyeOHOW (¢u3ndeckol 3agaud (CpaBHEHHUE
HECKOJIbKUX BapMAHTOB PEIlIeHUs, BBIOOp HanboIIee MOAXO0IAIEr0 ¢ yU€TOM CaMOCTOATEIbHO BhIICTICHHBIX
KpUTEPUEB).

bazoevie uccneoosamenvckue oelicmeus:

— HCHOJIB30BaTh BOMPOCHI KaK UCCIEAOBATEIIbCKUNA HHCTPYMEHT IMO3HAHUS;

— TMPOBOJUTH IO CAMOCTOSITENIbHO COCTABIEHHOMY IUIaHy OIbBIT, HECIOXKHBIA (QU3NYeCKUit
IKCIIEPUMEHT, HEOOIBIIIOE HCCIICOBAaHNE (PU3UUECKOTO SIBJICHUS,

— OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMALMIO, TOIYyYEHHYID B XOJe
WCCIIE0OBAHUS WM SKCIIEPUMEHTA;

— CaMOCTOSITENbHO (QOpPMYIMpPOBaTH OOOOIIEHHS UM BBIBOJABI IO peE3ylbTaTaM MPOBEAEHHOTO
HaAOJIIOICHUS, OTIBITA, UCCIICIOBAHHSI,;

— TPOTHO3UPOBATH BO3MOXKHOE JajibHEHIIIee pa3BUTHE (DU3UYECKUX MPOIIECCOB, & TAK)KE BBIIBUTATh
MIPEATNON0KEHHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

— TNPUMCHSTH Pa3IMYHBbIC METOJbI, MHCTPYMECHTHI U 3alPOCHI TPU MOUCKE U O0TOOpEe MHGPOpMAIUU
WM JAHHBIX ¢ Y4ETOM MPEASIOKEHHOHN yueOHOo# pu3ndeckoi 3aaauu;

— aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH MH(POPMALMIO PA3JIMYHBIX BUIOB H
(dbopM TIpeICTaBICHHUS,

— CaMOCTOSITENIbHO  BBIOMpATh  ONTUMaNbHYIO (GOpMy  MpeAcTaBieHUs UHPopManuu U
WJUTIOCTPUPOBATh pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH, IMarpaMmaMy, MHOW rpaduKo U HUX
KOMOHWHAIIUAMU.

YHuBepcaabHble KOMMYHUKATUBHBIC JEHCTBUSA

Oowenue:

— B XoJe OOCYXJeHHs y4eOHOro MaTepuaina, pe3yJbTaToB JabOpaTOpHBIX PabOT M TPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMON TEMbl U BBICKA3bIBaTh WJEH, HAllEJICHHBbIC HA PEIICHUE
3aJla4M U TOoIIepKaHue OIarokenaTeIbHOCTH OOIICHUS;

— COTOCTaBJATh CBOHM CYXICHHS C CYXICHUSMHU JPYTMX YYaCTHUKOB Juajiora, oOHapyXHBaTh
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pasnuure U CXOJICTBO TO3WIIMIA;, BBIPAXAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M NMHCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABISTH PE3YNIbTAThl BBIMOJIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEI0BAHUS,
IIPOEKTA).

Coemecmuasn deamenbHocms (COMpyOHUYECmME0):

— TMOHWMATh M UCIOJB30BaTh MPEUMYIISCTBA KOMAHIHOW ¥ WHAMBHAYAIbHOH pabOTHl mpu
pelIeHnr KOHKPETHON (hU3NUYECKOil MpoOIeMBbl;

— I[PUHUMATH LIEJIM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATH JECHUCTBUA 0 €€ JOCTUKEHMIO:
pacmipenenartb poiiu, OOCYXKIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOW paboThl; 0000IIaTh MHEHUs
HECKOIBKHX JIIOJICH;

—  BBINOJHSATH CBOIO YacThb PabOTHI, IOCTUrasi KAYECTBEHHOTO Pe3ysibTara MO CBOEMY HAlpaBICHHUIO
Y KOOPJIUHUPYSI CBOM JICUCTBUS C IPYTUMH YJICHAMU KOMAaH/IbI;

— OIICHMBATh KadeCcTBO CBOEr0 BKJIaJa B OOMIMH MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMyITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUS.

YHuBepcanbHble PeryasTUBHBIC JEHCTBUS

Camoopzanuzayusa:

— BBIABJIATH MNpOOJEeMbl B JKU3HEHHBIX M YUEOHBIX CUTyalMsX, TPEOYIOIUX I pEelIeHUs
(bu3NIeCKUX 3HAHUH;

— OpHUEHTUPOBATHCA B PA3IUYHBIX IMOAXOAAX NPHUHATHUSA pElIeHUN (MHAMBHUAYallbHOE, MPUHSATUE
pellIeHus B IpyMIe, IPUHIATHE PELLIEHUH TPYIOoi);

—  CaMOCTOSITENIBHO COCTABJIATH AITOPUTM pellieHus (GU3HMUeCKOl 3aaun WK IIJIaHa UCCIIeI0OBAHUS C
Y4€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBaTh IIpelaracMble
BapHaHThI PEUICHHUI;

— J1enath BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghnexcusn):

— J1aBaTh aJIEKBATHYIO OLIEHKY CUTYallU{ U IpeuIaraTh IJ1aH €€ H3MEHEHMUS,

— OOBACHATH MPUYUHBI JOCTHKEHUS (HEJOCTHIKEHUS) Pe3yNbTaTOB JEATEIbHOCTH, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJA BBIMOJIHEHUS (HU3UUECKOTO
UCCIIEIOBAaHUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBILUXCS CHUTyaluH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEIH;

— OILICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSM.

ImoyuonanbHvll UHMEIIEKm:

— CTaBUTh ce0sl HA MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JHUCKYCCUU Ha HAY4YHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

Ilpunamue ceoa u opyzux:

— TMpU3HaBaTh CBOE MPaBO HA OLIMOKY MpHU pelieHuH (GU3NYECKUX 3a7ad WM B YTBEPXKACHUAX Ha
Hay4yHbIE TEMBI U TAKOE K€ IPaBO JAPYroro.

MNPEJIMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y
00yJaroInXCIyMEHUN:

— HCIIONIb30BaTh MOHSTHS: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE ABI)KEHHE aTOMOB U MOJEKYI,
arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAIUTMUECKUE M aMOP(HBIE Tella, HACHIIEHHBI U HCHACHIIIICHHBIH
nap, BJIQKHOCTb BO3JyXa; TeMmIlepaTypa, BHYTPEHHSS HSHEpPrusi, TEIUIOBOM JBUTraTellb; 3JIEMEHTApHBII
ANEKTPUYECKUI 3apsfl, MIEKTPUUYECKOE T0JI€, IPOBOJAHUKHN U TUAIEKTPUKU, TOCTOSHHBIN AJEKTPUYECKUIN
TOK, MarHUTHOE TI0JIE;

— pasnuuaTh SBICHHA (TEIUIOBOE pACIIMpEHHE/C)KaThe, TeIlulonepeaada, TEIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISpHbIC SBJICHUS, UCHApeHUEe, KOHJEHCAlMs, IUIaBJICHUE, KPHUCTaUIU3aIHs
(oTBepaeBaHKe), KUIEHUE, TEIUlonepeaada (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3IYYEHHUE); AJICKTPU3ALIUS
TeJ, B3aUMOJICUCTBUE 3apsIIOB, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBHE
MarHuTOB, JCMCTBHE MArHUTHOTO TIOJIA HAa MPOBOJHHMK C TOKOM, 3JIGKTPOMAarHUTHAas WHIYKIUSA) IO
OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (U3NYECKOE
SIBJICHUE;

— pAacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOIIEM MUPE, B TOM YHCIIE

(1)I/I3I/I‘-I€CKI/I€ ABJICHUSA B IMPUPOAC: NOBCPXHOCTHOC HATAKCHUC W KallWJUIAPHBIC ABJICHHA B HPHUPOJL,
7



KpUCTAJIBI B Tipupoae, u3nydenue CoiHIa, 3aMep3aHrue BOJAOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHEra; JJIEKTpUYECKHE SIBIEHUS B aTMocdepe, 3IEKTPUYECTBO >KHUBBIX OpPraHH3MOB;
MarHMTHOE 1oJjie 3eMJjH, Apeiid Moo COB, POJIb MarHUTHOTO MOJS AJIA KU3HU Ha 3emiie, OJISIpHOE CH-
SHHUE;, TpPU OTOM TMEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIIEIATH CYLICCTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3UIECKUX SBICHUML;

— ONHCHIBATh W3YYCHHBIE CBOICTBA TNl U (PU3NYECKUE SBICHHUS, UCTIOIB3Ys (U3MUECKHE BETUIUHbI
(Temrieparypa, BHyTPEHHSSI SHEPIUs, KOJIUYECTBO TEIIOTHI, YEJIbHAs TEIIOEMKOCTh BEIIECTBA, Y/EIbHAS
TEIUIOTa IUIaBIICHUS, yJedbHas TeIoTa MapooOpa3oBaHus, yeibHas TEIIOTa CropaHusi TOILUIWBA,
KOO(QQUIHUEHT TOJEe3HOTO JCWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENBHAS BIXKHOCTH BO3IyXa,
ANEKTPUYECKUN 3apsij], CUja TOKA, 3JIEKTPUUECKOE HANpPsHKEHUE, CONMPOTUBIIEHUE IMPOBOJHUKA, YIEIbHOE
CONIPOTHBIICHUE BEUIECTBA, pabOTa M MOIIHOCTh DJEKTPUYECKOTO TOKA); TPU OINUCAHUH HPABUIBHO
TPAKTOBATh (PU3UYECKHUIT CMBICI UCIIOJIb3yEMbIX BETUYHH, 0003HAYCHHS U eIMHUIBI (PU3NUECKUX BEJTUYUH,
HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTMMH BEJIMYMHAMH, CTPOHUTH
rpadUKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

— XapaKTepu30BaThb CBOMCTBA Te€l, (U3UYECKUE SBJICHHUS U IPOLECCHl, HMCHOJIb3ysl OCHOBHBIE
TMIOJIOXKEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUHU CTPOCHUS BEILIECTBA, MPUHIIUII CYTIEPIO3HUIINHU Moyl (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma 115 yyacTka 1ent, 3akoH Jxoyns - Jlenua,
3aKOH COXPaHEHHUs SHEPrHM; MPH ITOM J1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3alHUCHIBATH €r0
MaTEMaTHUYECKOE BbIPA)KEHUE;

— 00BACHATH (hU3MUECKHE IPOLIECCHl M CBOWCTBA TN, B TOM 4YHUCIE M B KOHTEKCTE CHUTYyaluil
[IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH [PUYUHHO-CIEICTBEHHBIE  CBSI3U, CTPOUTH
oOBsicHeHue U3 1 - 2 JIOrMYecKUX MIaroB ¢ omopor Ha 1 - 2 U3yueHHBIX CBOMCTBA (PU3NYECKUX SBICHUM,
($U3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemiaTh pacu€THBIC 3a1aud B 2 - 3 IEHCTBHS, MCIIONB3YS
3aKOHBI W (OpPMYJBI, CBS3bIBarONIME (U3MYECKHUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJady
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBISITh HEJOCTATOK JAHHBIX JJIS PELICHMs 3a/lauM, BbIOMpPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMbIE NI €€ pellleHus, MPOBOIUTH Pacu€Thl M CPABHHUBATH MOJNyYEHHOE 3HAYCHHE
(U3MIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

— pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEHINTh MpU MOMOIM (U3HUECKUX METOJIOB;
UCIOJIb3YSl ONMCAHUE UCCIIEN0BAHUS, BBIICIATh IPOBEPSIEMOE IPEANON0KEHUE, OLICHUBATh [IPaBUIBHOCTh
MOPsIAKA IPOBEICHUSI UCCIIEIOBAHUSA, J€IAaTh BbIBO/bI;

— TIPOBOJWUTH OMBITHl MO HAOMIOJCHHUIO (PU3MUECKUX SBICHUA WM (PU3HMUECKUX CBOWMCTB TeI
(KamwIIsipHbIE SIBJICHHS, 3aBUCMMOCTH JIaBJICHHUS BO3JyXa OT €ro o0béMa, TeMIepaTyphbl; CKOPOCTH
nporecca OCTHIBAHHSI/HATPEBAHUS MPH U3IYYCHUU OT [[BETa W3ITYYaOIIECH/TOTTIONAIOIEH MTOBEPXHOCTH;
CKOPOCTb UCIIAPEHUs BOJIbI OT TEMIIEPATypPhl )KUJIKOCTU U IJIOMIAAM €€ TOBEPXHOCTH; JIEKTpU3AIUS TE U
B3aUMOJICIICTBUE JJIEKTPUUYECKUX 3apsAA0B; B3aUMOJCHCTBUE IOCTOSHHBIX MArHUTOB, BU3yalH3aLUsl
MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB; ACHCTBUS MarHUTHOI'O OJIA HA MIPOBOJIHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOWCTBA JJEKTPOJBUTATENS MOCTOSIHHOTO TOKa): (OPMYJIHpPOBATH MpPOBEpsSEMbIC
MPEIOIIOKEeHHS, COOMpPATh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOpYyIOBaHUS; OIMMUCHIBATH XOJ OIbITa U
(hOopMyIIMPOBATH BEIBOJIBI;

— BBINOJHATh IPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOMN BIIA)KHOCTU BO3/yXa, CHJIbI TOKa,
HANPSDKCHUSI C MCIIOJIb30BAaHHEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (PM3MUECKUX BEIMYMH; CPABHHBATH
pe3yNbTaThl U3MEPEHUN ¢ YU€TOM 3aJaHHON a0COIFOTHON MOTPEUTHOCTH;

— IMPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OIHOW (U3NYECKOM BEIUMYMHBI OT JpYyrod c
UCIOJIb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCHUMOCTH COMPOTHBIICHUS MPOBOJHUKA OT €ro JIJINHBI,
IUIOUIaI MONEPEYHOr0 CEYEHUS] U YJEIbHOIO CONPOTUBJIEHMSI BEIIECTBA IMPOBOJHHUKA; CUJIBI TOKA,
UIYLIEr0 4epe3 IMPOBOJHMK, OT HANPSIKEHUS HA IMPOBOJAHHUKE; HCCIEAOBAaHUE IOCIEIOBATEIbHOIO M
MapajyieIbHOTO COCJMHEHUH TPOBOJHUKOB): IJIAHWPOBATH HCCIEOBaHUE, COOMpPATh YCTAHOBKY U
BBITIONIHATh U3MEpPEHUs, CIeAys NpeIOKEHHOMY IIIaHy, (QUKCUPOBATh pe3ylbTaThl IOTYYEHHON
3aBHCUMOCTH B BH/JIE TaOJUI] ¥ TPApHUKOB, AETATh BEIBOBI IO pe3yJIbTaTaM MUCCIICAOBAHMS,

— TMPOBOJUTH KOCBEHHBIE M3MEpPEHHS (U3MUECKUX BeNMUYUH (yIelbHas TEIIOEMKOCTh BEIECTBa,
CONPOTHBIICHUE TPOBOJHHMKA, paboTa M MOUIHOCTH DJEKTPUYECKOTO TOKA): IUIAHHUPOBATH HM3MEPEHHS,
coOUpaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, CIEAys MPEAT0KEHHOW MHCTPYKIMH, U BBHIYUCIATH 3HAYCHHE
BEJIMYMHBI,

— coOmroaTh nMpaBuiia TEXHUKU 0€30MacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;
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—  XapaKTepu30BaTh MNPUHIUINBI JCHCTBUS HM3YyYEHHBIX MNPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OMoOpod Ha UX omucaHus (B TOM 4YHUCIE: cHCTeMa OTOIUJICHHs JOMOB, THTPOMETp, MapoBas TypOuHa,
amMIiepMeTp, BOJBTMETP, CUYETYUK OJCKTPUUYECKOH DHEPIUH, DIIEKTPOOCBETUTENBHBIC IMPHOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOpPHl (MPUMEpPBI), DIIEKTPUUYECKHE MPEIOXPAHUTETH; SJICKTPOMArHMT,
AJIEKTPOABHUTATENb TMOCTOSTHHOTO TOKA), WCIIOJB3YSl 3HAHUS O CBOMCTBaX (DM3WYECKHX SIBICHUNA U
HeoOxoauMble (HU3HMUECKHE 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPHUTENbHBIE NMPHOOPHI MO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, ABHUTaTENb
BHYTPEHHETO CTOpaHMsl, OJJIEKTPOCKOI, pEOCTaT); COCTABIATh CXEMbI JJIEKTPUYECKUX Lener ¢
MOCNIEOBATEIbHBIM W TapajuIebHBIM COCIMHEHHUEM JIIEMEHTOB, pa3jnyas yYCIOBHBIE O0003HAYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— MPUBOJUTH MPUMEPHI/HAXOUTh HHPOPMAIIHIO O TPUMEpaX MPAKTUIECKOT'O UCIIOIB30BaHUS

— (uBUYecKHUX 3HAHWIA B MMOBCEJIHEBHOM KU3HU IS 0OecriedeHusI OE30IMaCHOCTH TPU OOPAIICHHUH C
npubopaMu U TEXHUUYECKUMHU YCTPOICTBAMH, COXPaHEHUS 3/I0POBbS U COOTIOCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPENE;

— OCYHIECTBIIATh MOMCK HH(OpMAIMK (PU3UUECKOrO colep:kaHus B ceTH MHTepHET, Ha OCHOBE
NMCHOIIIUXCA 3HAaHUU U Hy’l'eM CpaBHCHHA OONOJIHUTCIBbHBIX HCTOYHUKOB BBIICIATH I/IH(l)OpMaLII/IIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HEJOCTOBEPHOIA;

— WCIOJI30BaTh IIPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUil  HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3MYECKOTO COJNIEp)KaHUs, CIPaBOYHBIE MaTepualbl, pecypchbl ceTu WHTepHeT; BiageTh MNpUEMaMU
KOHCIIEKTUPOBaHUs TEKCTA, IpeoOpa3zoBaHust HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— co37aBaTh COOCTBEHHbIC MMCbMEHHBIE 1 KPAaTKUE YCTHBIE cO0OIIeHHs, 000011as nHpOpMaIuio u3
HECKOJBbKUX MCTOYHHUKOB (1)I/I3I/I‘~I€CKOFO COJCpIKaHudA, B TOM YHCJIC HY6JII/I‘-IHO MNpEaACTaBJIATL PC3YyJIbTAThL
MPOEKTHON WM HCCIENOBATENbCKOW JIEATENbHOCTH; MPH 3TOM TPAMOTHO HCIOIB30BaTh HW3YYECHHBIN
MOHATUIHBIN anmapat Kypca (PU3HUKH, COMPOBOXKAATH BBICTYIIJICHHUE TPE3EHTALINCH;

— TIPH BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIENOBaHUN (PU3NYECKUX IMPOLIECCOB PACHPENEITh
O6H33HHOCTI/I B Ipynri€e B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJjadyaMH, CJICAUTH 3a BBIIOJHCHHUCM IIJIaHa
JNEHCTBUI U KOPPEKTUPOBATh €ro, a/IeKBaTHO OLIEHWBATh COOCTBEHHBINM BKJIAJ B JEATEIHHOCTH TPYIIIHI;
BBICTpanBaTb KOMMYHHUKATUBHOC B3aHMOI[€fICTBH€, IMPOABJIAA TOTOBHOCTD pa3pCllaTb KOH(l)J'II/IKTBI.



TEMATHYECKOE IINTAHUPOBAHUE

No
n/n

HaunmeHnoBanue
pa3iesioB U TeEM
NPOrpaMmbI

KoanuyecTBO 4acoB

BCEro

KOHTPO
JibHbIE
padoThI

NMpaKTH
yecKue
padoThI

Hara
H3Yy4eHUs

Buanl
IesITeIbHOCTH

13370108

¢dopmsbIl
KOHTPOJIA

DJeKTpoHHbIE (HU(pPOBHIE)
o0pa3oBaTeJIbHbIC PecypChl

Pasznen 1. TemyioBbIe ABJICeHUS

1.1.

Crpoenue u cBoiicTBa

Beliecrea

7

01.09.2022
28.09.2022

OOBbsicHeHUE
OpPOYHOBCKOTO
JIIBYOKCHUS,
SIBJICHUS
muddy3unn
pa3nuuuit
MEXIy HUMHU Ha
OCHOBE
MOJIOKECHU M
MOJIEKYJIAPHO-
KHMHETUUYECKOM
Teopuu
CTPOCHHUSA
BEIIECTBA;

ITuceMeHHBI
W KOHTPOJIb;

http://school-collection.edu.ru/
https://resh.edu.ru/
http:/www.fizika.ru/
http://interfizika.narod.ru/index.html

1.2.

TenioBble NPoOLECCHI

21

29.09.2022
17.12.2022

Pemenwne 3amay,
CBs3aHHBIX C
BBEIYHCJICHUEM
KOJInyeCcTBa
TEIJIOTHI B
npoieccax
TerJionepenayu
HpI/I IIJIABJICHUU U
KpUCTAJIM3AIIUH,
HUCIIApEHNUHU U
KOHJICHCAIIVH;

KonTtponbsna
spabora;

http://school-collection.edu.ru/
https://resh.edu.ru/
http:/www.fizika.ru/
http://interfizika.narod.ru/index.html

10



http://school-collection.edu.ru/
http://www.fizika.ru/
http://interfizika.narod.ru/index.html
http://school-collection.edu.ru/
http://www.fizika.ru/
http://interfizika.narod.ru/index.html

Htoro o pasaeily

28

Pazpgen 2. 3J1eKTpuqec1<ne M MAaroMmTHbIC ABJICHUSA

2.1. | DaekTpuuyeckue 7 0 0 19.12.2022| Uccnenoanue | [Ipaktuueck | http://school-collection.edu.ru/
3apaabl. 18.01.2023| neiicTBus aspabora; https://resh.edu.ru/
3apsizkeHHbIE 3JIEKTPUUYECKOTrO http://www.fizika.ru/
TeJIA U UX MOJisg Ha http://interfizika.narod.ru/index.html
B3auMojeiicTBue MIPOBOJIHUKH U
JIMDJTICKTPUKH;
2.2. | IlocTOsTHHBIH 20 1 6 19.01.2023| IIpoBepka KonTponsHa | http://school-collection.edu.ru/
JIEKTPUYECKHH TOK 05.04.2023| npaBuiia spabora; https://resh.edu.ru/
CIIOKEHHUS http://www.fizika.ru/
HaIpsHKEHUN pu http://interfizika.narod.ru/index.html
MOCJIeI0BATENbH
OM COCTMHCHHUH
JBYX
pPE3UCTOPOB;
2.3.| MaruutHble aBjieHuss | 6 0 2 06.04.2023| ITpoBenenue I[Mucemenns! | http://school-collection.edu.ru/
06.05.2023| onbITOB, W KOHTpOJIb; | https://resh.edu.ru/
JEMOHCTPUPYIOIIL http://www.fizika.ru/
HX 3aBUCUMOCTH http://interfizika.narod.ru/index.html
CHUJIBI
B3aMMO/JICNCTBUA
KaTyIIKH C
TOKOM U MarHuta
OT CHJIBI U
HaIpaBJICHUS
TOKa B KaTYIIKE;
2.4.| D1eKTPOMarHuTHas 4 1 1 08.05.2023| OnbIThI 110 KonTtponbna | http://school-collection.edu.ru/
HHAYKIUSA 30.05.2023| uccnenoBanurw | sspabora; https://resh.edu.ru/
SIBJICHUS http://www.fizika.ru/

QJICKTPOMAIrHUTH

http://interfizika.narod.ru/index.html

11



http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://interfizika.narod.ru/index.html
http://school-collection.edu.ru/
http://www.fizika.ru/
http://interfizika.narod.ru/index.html
http://school-collection.edu.ru/
http://www.fizika.ru/
http://interfizika.narod.ru/index.html

OM MHAYKLUU:

HCCIICIOBAHUE
N3MEHCHHU U
3HAUYCHHUSA U
HarpaBJICHUS
WHAYKIIMOHHOTO
TOKA;

Hroro mo pazneny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68 11

YACOB IIO

ITPOI'PAMME

12




IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosuunyecTBo 4acoB Hara Buabi, popmbi
n/n BCEro| KOHTPO | MPaKTH | U3y4YeHHsl | KOHTPOJIst
JbHbIE |4YecKue
padoTsl | paboThI

1. |Pa3Burue B3IIAI0B HA 1 0 0 YcrHbIi onpoc
CTPOEHHE BELECTBA.

2. | Momnekymsl 1 0 0 [TucemenHbIi

KOHTPOJIb

3. | JBmxeHue MoJeKy. 1 0 0 VYerHbI# onpoc
Jnbdyszus

4. | BzaumopeiictBue mosekyn | 1 0 0 YcTHBIH onpoc

5. | CmauuBanue. Kanumisapueie | 1 0 0 [TuceMeHHbII
SIBJICHUSI KOHTPOJIb

6. | Ctpoenue ra3os, )xuakocren | 1 0 0 TectupoBanue
Y TBEPJBIX Tl

7. | 3akoH Ilackans. lelictBue |1 0 0 [IpakTnueckas
KUJKOCTHU Ha MOTPY>KEHHOE paboTta
B HUX TeJIO. ApXHUMeI0Ba
CHUJIA.

8. | TermoBoe BHKEHHE. 1 0 0 VYcerHbI# onpoc
Temneparypa

9. | BHyTpeHHss SHEPTHUSL. 1 0 0 [TuceMeHHbII
CnocoObl U3MEHEHUS KOHTPOJIb
BHYTPEHHEHN SHEPrUHU

10. | TenonpoBOAHOCTD. 1 0 0 3auer
Konsekuus. M3nyyenue.

11. | KomuuecTBo TEMIOTHI. 1 0 0 [IpakTnueckas
VY aenbHas TEMIOEMKOCTb paboTta
BELIECTBA

12. | JTaboparopHas pabota Ne 4 |1 0 1 [IpakTrueckas
«CpaBHEHHE KOJIMYECTB pabora
TEIUIOTHI IIPH CMEUTUBAHUU
BOJIbl PA3HOU TEMIIEPATYPbD»

13. | Peurenue 3amau ¢ 1 0 0 [TuceMeHHEbIN
UCTIOJIb30BaHUEM (DOPMYJIBI KOHTPOJIb
JUISL pacueTra KOJIM4ecTBa
TETJIOTHI

14. | JJaboparopnas padora Ne 5 |1 0 1 [IpakTnueckas
«3mepenue yaenbHon pabora
TEIJIOEMKOCTH BEIIECTBA»

15. | YnenbHas TenoTa cropanus | 1 0 0 YcrHbIi onpoc
TOIJIMBA

16. | [TepBslii 3ak0H 1 0 0 TectupoBanue
TEPMOIMHAMUKHU

17. | Pentenue 3amay no TeMe 1 0 0 [IpakTueckas
«TemoBblie IBIEHUS» pabora
0O060011IeHNE 1 TTOBTOPECHHE

13




TeMbI « T eIIOBbIE SIBICHUS

18. | KonTponbsHas pabora 1o 1 0 KontponbHas
teMe «TeroBbie SIBICHUS paboTa

19. | IlnaBnenue u oTBEpACBaHNE 0 0 [TucbmenHbIi
KPUCTAJUTMUECKUX BEIECTB KOHTPOJIb

20. | Pemenue 3aay no teme 0 0 [TucemenHbIi
«[InaBneHue U OTBEpJICBaHUE KOHTPOJIb
KPUCTAJUIMYECKUXBEILIECTBY

21. | Ucnapenue u KOHACHCALIHS 0 0 Y CTHBIN 0npoc

22. | Kunenne. Y nenpHas 0 0 YCTHBIN ONpOC
TeI10Ta napooOpa3zoBaHus

23. | BnaxxHoCTh BO3/1yXa. 0 0 Y cTHBIN onpoc

24. | Pewienue 3aaa4 1o teme 0 0 [TucemenHsbIi
"Bnaxxnocts". KOHTPOJIb

25. | CBa3b MeX 1y apaMeTpaMu 0 0 YcrHbIi onpoc
COCTOSTHUS ra3a.
[IpuMeHeHue razos

26. | TeroBoe pacipeHue 0 0 YcTHbIl onpoc
TBEPABIX TEJI U KUIKOCTEH

27. | [IpuHIuUme! paboTe 0 0 YcTHbIl onpoc
TEIUIOBBIX JABUTATENCH.
JIBurareinb BHyTPEHHETO
CropaHus

28. | ITapoBast TypOuHa. 0 0 YcTHbIl onpoc
TenoBble ABUTATENH U
OXpaHa OKpYKarouen
CpEIbL.

29. | DnexkTpuuecKuii 3aps. 0 0 YcrHbI onpoc
DJIEKTPUYECKOE
B3aWMO/ICHICTBUE

30. | AenuMocCTb 3IEKTPUUECKOTO 0 0 [IpakTnueckas
3apsaa. CTpoeHue aToma paboTa

31. | Dnexrpu3zanus Ten. 3aKoH 0 0 YcTHbIl onpoc
Kynona

32. | [lonsiTue 006 31€KTPUUECKOM 0 0 YcTHbIl onpoc
noJe

33. | JIuHuM HaANPSIKEHHOCTU 0 0 YcrHbIi onpoc
AIEKTPUYECKOTO TMOJIS

34. | DnexTpuzanus yepes 0 0 [TuceMeHHbII
BiusiHue. [IpoBoiHUKY 1 KOHTPOJIb
JUDIICKTPUKU

35. | DaexkTpudecKkuii TOK 0 0 YcTHbIH onpoc

36. | Uctounuku ToKa 0 0 Y cTHBIN onpoc

37. | AeicTBUS 2IEKTPUUECKOTO 0 0 [IpakTnueckas
TOKa pabora

38. | Cuna Toka. AMepMeTp 0 0 Y cTHBIN onpoc

39. | JTaboparopnas padota Ne6 0 1 [IpakTuueckas
«COopKa 31eKTpUIeCcKOon pabora
[ENU U U3MEPEHUE CHIIBITOKA

14




Ha Pa3IMYHbIX €€ YYACTKaX)

40. | ConpoTuBieHue 1 0 0 VYcerHbI# onpoc
IPOBOIHUKA

41. | 3akon Oma 115 yyacTka 1 0 0 YcTHbIl onpoc
enu

42. | JlJabopatopHas pabota Ne 8§ | 1 0 1 [IpakTuueckas
«3mepeHne conpoTHBIICHUS paboTta
MPOBOTHUKATIPY TTOMOIIIH
BOJIbTMETPA U aMIIEPMETPay

43. | PacueT conpoTUBIICHUS 1 0 0 [TuceMeHHbII
IPOBOIHUKA KOHTPOJIb

44. | PeocraTsl 1 0 0 Y cTHBIN onpoc

45. | JlJabopatopHas pabota Ne 9 | 1 0 1 [IpakTuueckas
«PerynupoBaHue CUiIbl TOKaB paboTta
I[ETMY C TOMOIIIbIO PEOCTaTa

46. | IlocnenosarensHOE 1 0 0 TectupoBanue
COCJIMHEHNE TPOBOHUKOB

47. | JJaboparopnast pabota Ne 1 0 1 Jlaboparopuas
10 «M3yuenue pabora
MOCIIE0BATEIHHOTO
COCJIMHEHUS POBOTHUKOBY

48. | [TapamnensHoe coequnenue | 1 0 0 CamoorieHka ¢
MPOBOJAHUKOB. UCIIOJIb30BaHUEM

«O11€HOYHOTO
JNCTa»

49. | JTabopatopHas padorta Nell |1 0 1 JlabopaTopHas
«M3yuenue napamienbHOro paboTta
COCJIMHEHUS TPOBOTHIKOBY

50. | Peurenue 3ama4d Ha 1 0 0 ITuceMeHHEbINI
[0CJIEI0BATEIbHOE U KOHTPOJTb
napasuieIbHOE COeTUHEHUE
IIPOBOJHUKOB, Ha 3ak0oH OMma
JUISI y4acTKa [Eenu

51. | MoutHocTb 3aekTpudeckoro | 1 0 0 YcrHbIi onpoc
TOKa

52. | PaboTa 31eKTpUIeCcKOro 1 0 0 YcrHbI onpoc
ToKa. 3akoH Jlxoyns—

Jlenrra.

53. | JTaGoparopnas padota Nel2 |1 0 1 JlabopaTopHas
«M3mepenue paboThI U pabora
MOIIIHOCTHU 3JIEKTPUIECKOTO
TOKa

54. | KonTponwsHas pabora 1o 1 1 0 KontponbHas
TeMe «DTEKTPUUECKUN TOK) paboTa

55. | IlocTOsIHHBIE MAarHUTHI | 0 0 YcTHBII onpoc

56. | MarauTHOE moJie 1 0 0 Y cTHBIN onpoc

57. | MarautHoe noJie 3emiid 1 0 0 Y CTHBIN 0ITpoC

58. | JTaboparopnas padora Ne 13 | 1 0 1 JlabopaTopHas
«M3yueHne MarHuTHOTO paboTa

15




I10JIA IIOCTOSAHHBIX
MAar"auToOB).

59.

JlericTBE MarHUTHOTO MOJIS
Ha IMPOBOJHUK C TOKOM.

YCTHBIN ONpOC

60.

JlaGopaTopnas pabora Ne 15
«3yuenue JIEeUCTBUA
MarHUuTHOTO oJIs HA)
IPOBOTHHUK C TOKOM)

JlaGopaTopHas
pabora

61.

9HeKTpOI[BI/IFaTCJ'II>

Y CTHBIN ONIPOC

62.

JlaGopaTtopHnas pabota Ne 16
«3yuenune paboThl
AIIEKTPOABHUTATEIS
TIOCTOSIHHOTO TOKay

JlaGopaTopHas
pabora

63.

DJIeKTpOMarHuTHas
VHJTYKIIUS

3aueTr

64.

KonrposbHas pabora no
TeMe «DJIEKTPOMAarHUTHbIE
SIBJICHUSD)

Kontponbhas
pabora

65.

IToBTOpEHUE TEMBI
«CTpoeHue U CBOWCTBA
BEILIECTBA»

TectupoBanue

66.

IToBTOpEHUE TEMBI
«TennoBbie TPOLIECCHI)

TectupoBanue

67.

[ToBTOpEHUE TEMBI
«ITocTosiHHBIN
AIEKTPUUECKUN TOK)»

TecTtupoBanue

68.

IToBTOpEHKE TEMBI
«MarHHuTHBIE SIBICHUS»

TectupoBanue

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME

68

11
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MNPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
®dwusuka,8 knacc/ [Typsimesa H.C., Baxeesckas H.E., 000 «/IPO®A»; AO
«M3narenscTBO [IpocBemenue»; Beequre cBOM BapuaHT:
METOAUYECKHUE MATEPUAJIBI JJI51 YYUTEJISA
http://www.drofa.ru/for-users/teacher/help/peryshkin/

IHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH
HUHTEPHET

http://school-collection.edu.ru/ https://resh.edu.ru/ http:// www.fizika.ru/
http://interfizika.narod.ru/index.htm

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOT' O TIPOLECCA

YYEBHOE OBOPYJIOBAHUE

®duzuka. 7,8,9 knacc. Yuebnuk (H.C. Ilyprimesa, H.E. BaxeeBckas ).
dwusuka. Pabouas Terpans.7,8,9 kimacc (aBropel H.C.Ilypeiiesa, H.E. BaxeeBckas).
®dusuka. Meroauueckoe nocodue. 7,8,9 knacc (aBropsl H.C. [Typsimesa, H.E.
BaxxeeBckas ).

®wusuka. [IpoBepouHbie U KOHTPOIbHBIE paboThL.. 7,8,9 kiacc (aBTopsl H.C.
[Typeuuesa, H.E. BaxxeeBckast ). OneKTpOHHOE MPUIIOKEHHUE K YUEOHUKY HA
www.drofa.ru

OBOPYJAOBAHMUE JJISA TPOBEJAEHUSA JIABOPATOPHBIX,
INPAKTUYECKHUX PABOT,JEMOHCTPAIIUM

HaGop naboparopustii "Onrrka"

Hab6op nmaboparopnsrit" dnexrpudecto” Habop maboparopHblii «MexaHuKa»
Ha6op "Ipaktukym DnekrpoarnHamMuka'
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