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IHHOACHUTEJIBHASA 3ATINCKA

CopneprkaHue IporpaMMbl HaIllpaBJIeHO Ha (YOPMUPOBAHKUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH yYaIlUXCsl U
OpraHu3aLMI0 U3yUYeHUs GU3NKU Ha JesTeIbHOCTHON OCHOBE. B Hell yuMThIBatOTCS BO3MOXKHOCTH IIpEeIMETa
B peanmzanuu tpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKe MEXKIIPEIMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHbIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJJMETA «®U3UKA»

Kypc ¢pusukn — cucteMo00pa3yromuii 1151 €CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IOCKOJIBKY
¢bu3nveckre 3aKOHbI JIS)KAaT B OCHOBE IIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusndeckoi reorpaduein. dusnka — 3TO NpeaAMeT, KOTOPbIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MUPA, HO U IIPEJOCTABIISICT Hanbosiee sICHbIe 00pa3Ibl IPUMEHEHHUS HAyYHOTO
METO/a MO3HaHHUs, T.€. ClI0co0a MOIy4YeHUs JOCTOBEPHBIX 3HaHUH o0 Mupe. Hakonen, ¢pusuka — 310
IIPEAMET, KOTOPBIM HAPSALY C IPYTMMH €CTECTBEHHOHAYYHBIMH IIPEIMETAMHM JIOJKEH JaTh NIKOJIbHUKAM
IpeJCcTaBiIeHUEe 00 yBIEKaTEIbHOCTH HAyYHOI'O UCCIEI0BAHUS U PAJOCTH CaMOCTOSATEIIBHOTO OTKPBITUS

HOBOT'O 3HAHU:.

OpHa U3 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHUS B CTPYKTYpE 001Iero oopa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPaMOTHOCTH M MHTEPECa K HayKe y OCHOBHOW MacChl 00yUarOIInUXCs,
KOTOPBIC B JAJIbHEHIIIEM Oy TyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX chepax mestenpHocTH. HO HEe MeHee
Ba)XKHOU 3aﬂaqeﬁ ABJISICTCA BBIABJIICHHUEC U ITOATOTOBKA TAaJJAHTIWBBIX MOJIOABIX JHOI[Cﬁ IJIA ITPOJOJIZKCHU A
00pa3zoBaHUs U AaJbHEHIICH TPOPECCUOHATLHON IEATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAHUM U CO3JJaHHH HOBBIX TeXHOJIOTUN. COTIIaCHO MPUHATOMY B MEXJTyHAPOTHOM COOOIIECTBE
orpeieNieHuo, EcrecTBeHHOHAYYHAs TPAMOTHOCTD — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh aKTUBHYIO TPaX-
JAHCKYIO TIO3UIIMIO 10 O0IIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €r0
TFOTOBHOCTb MHTCPECOBATHCA €CCTCCTBCHHOHAYYHBIMU UACAMMU. Hay‘IHOFpaMOTHI)II\/'I YCIIOBECK CTPEMUTCA
y4acTBOBAaTh B apIYMEHTHUPOBAHHOM OOCYXJACHUU MTPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUAM, YTO Tpe6yeT OT HEro CIICAYIOIINUX KOMIIETEHTHOCTEN:

— HAy4HO O0OBSACHATH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPHNPCTUPOBATH JAHHBIC U UCITI0Jb30BATh HAYYHBIC NOKA3aTCIbCTBA JJIA MMOJIYUYCHW BBIBOJOB.

Nzydenue ¢pu3nku crnocoOHO BHECTH pellaonuil BKIaa B GOpMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 0OYYaIOLIHXCSl.

HEJIN U3YUEHUSA YYEBHOT'O IPEJIMETA «®U3UKA»

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeeneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®dusnka» B 06pazoBarenbHbIX opranuzanusx Poccuiickoit deneparum,
pealn3yIoNUX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTpaMMbl, YTBEPKIEHHOM perienneM Komeruu
MunuctepctBa npocsenienust Poccuiickoit ®denepanuu, npotokon ot 3 aexadps 2019 r. Ne [1K4BH.

Henu nzyuenus Gpusnku:

— MpHOOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaloUINXCs K HAyYHOMY U3YYEHHIO MPHUPOBbI,
pa3BUTHE WX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— pa3BUTHE NPECTABICHUN O HAyYHOM METO/E NMO3HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHONICHUS K OKPY>KAIOILIUM SIBJICHHSIM;



— (¢opMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pPe3yibTaTa U3yYeHHUs OCHOB CTPOCHHS MAaTepUH U
(dyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHHE MPEACTABICHUN O posid (DU3UKU JIJIs1 pPa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— Ppa3BUTHE NPEICTaBIECHUI 0 BO3MOXKHBIX cepax Oyayiel npopeccnoHaabHON e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIeMY 00yUSHHIO B 9TOM HallpaBJICHUH.

JlocTirkeHue 3THX 1eJiei Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00eCcIIeYnBaeTCs pelieHueM
CIIEIYIOIINX 3aa4:

— MpUOOpPETEeHHE 3HAHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpUOOpeTeHne YMEHUH ONMUCHIBATh U OOBICHATH (DU3HUECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB PELICHUs MTPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PHU3NUECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BUTHUC y'MCHI/Iﬁ H8.6J'II-OI[3.TB IpUPOAHBIC ABJICHUS U BBIIIOJIHATDL OIIBITHI, na6opaToprle pa6OTLI n
SKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO CoAepKaHus, BKII0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3MKH; aHAJN3 U KPUTUUYECKOE OIIEHUBAaHNE UH(OpMAIIHH;

— 3HAKOMCTBO cO cepamu npodeccuoHaIbHON 1eATeNbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.

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

B cootBerctBrm ¢ ®I'OC OOO dusuka sBaseTcs 00s53aTeIbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanus. JlaHHas mporpaMMma npeaycMaTpuBaeT u3yuyeHne pu3nkyu Ha 6a30BOM YpOBHE B 8
Kjlacce B 00b€Me 68 yacoB mo 2 yaca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

Pa3gen 1. TemioBbie IBJICHUSA

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOI TeopuH CTpOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB M MOJICKY!II. OHLITLI, MOATBCPIKAAOIIUEC OCHOBHBIC ITOJIOXKCHUA MOJIGKyJISIpHO-KHHGTH‘-IGCKOﬁ TCOpHU.

Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTr0 COCTOSIHUM BemlecTBa. Kpucrammueckue u amopgHbIe Tela.
OObscHEeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJOXKEHUH MOJIEKYJIIPHO-KMHETUYECKOU
TCOpHU. CMauuBaHue U KalmnuJIIAPHBIC ABJICHUA. TermoBoe pacipCHUC U CIKaTUC.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TETIJIOBOTO JABHIKECHUS YaCTHII.

BuyTtpennsist sneprust CriocoObl MI3MEHEHUS! BHYTPEHHEH SHEpTHH: TEIIoNepeada U COBepIIeHue paboThl.
Buzp! Tennonepenaun: TEIIIONPOBOIHOCTD, KOHBEKIIHS, U3JTyUCHHUE.

KonmuecTBo TemoThl. Y aenbHas TemI0EMKOCTh BelecTBa. TermiooOMeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepieBaHHE KPHCTAUIMYECKUX BEILIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napoo0Opa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUs OT aTMOCc(epHOro AaBieHus. BiaxxHocTs Bo3tyxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[punnuns! padots! Temnosbix asurareneil. KIT/[ reroBoro asurarens. TemioBble ABUraTeNu U 3allUTa
okpyxatoriert cpenpl (MC). 3akoH coxpaHeHUs U MPEBpalleHUs SHEPTUU B TeII0BbIX nporeccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmronenune muddysun

. HaGnroenue siBiieHM cMaunBaHUs M KalTMJUISIPHBIX SIBICHUN

. HabiroieHue TemnoBoro pacivpeHust Tes

. I3MeHeHne naBneHns ra3a npu n3MEeHEeHHH 00bhEMa 1 HarpeBaHUH MITH OXJIaXKICHUU
. [IpaBuia u3mMepeHus TeMieparypsl

. Buas!l Tennonepenaun
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. OxnaxieHne pu COBEPIICHUN PaOOTHI

9. HarpeBanue npu coBepLIeHUH padOThl BHEITHUMH CUJIAMH
10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB

11. HaGmroaenue KUneHus

12 .HaOnroaeHue mocTosHCTBA TEMIIEPATyphl IPH MJIaBICHUU
13. Mozenu TemIoBbIX ABUraTesen

Jlabopamopnwvie padbomovt u onvimol

1. OnbITH MO OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS

2. OnpITHI MO BBIPAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa

3. OnbITHI 10 HAOIOICHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX TeI

4. Omnpenenenue 1aBjeHUs BO3AyXa B OalNIOHE MINPHIIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3/yXa OT ero 00bEMa U HarpeBaHUs WU
OXJIAKICHUS

6. IIpoBepka runore3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIIEPATypHI

7. HaGmroieHre n3MeHeHUsl BHyTPEHHEN SHEPruy Tejla B pe3ysbTaTe Terulonepead U paboThl BHEIIHUX
970

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOAHOM U Topsidei BOIbI

9. OnpeneneHne KOJIMYECTBA TEIUIOTHI, TOJIyY€HHOTO BOJOU P TEIJI000MEHE C HArPEeThIM
METAIIINYECKUM LIUJIMHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca vCnapeHust

12. Onpenenenre OTHOCUTEILHON BIAXKHOCTH BO3/lyXa
13. Onpenenenue yneabHON TEIIOTHI MJIABJIICHUS JIbJa

Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Dnektpusanus Ten. [[Ba pona anexTpudeckux 3apsaoB. BzanmonelictBre 3apsbkeHHBIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJACHCTBUS 3apSXKEHHBIX TEJl OT BEJIMUMHBI 3apI0B U PACCTOSHUS MEXK1Y TeJlaMu).

Dnexrpudeckoe moje. Hanpspk€HHOCTD 3JeKTpUUecKoro mosst. [IpuHIHI cynepio3uiinu JeKTPHIeCKUX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsaoB. DJIeMEHTapHbIN ieKkTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBoanuku
U AUDJIEKTPUKHU. 3aKOH COXpAaHEHUS SJIEKTPUUECKOTO 3apsiia.
DNEeKTpUUECKU TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. ICTOUHUKH MMOCTOSIHHOTO TOKA.

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TeHJ’IOBOC, XUMHNYECCKOC, MaFHI/ITHOG). 9HeKTqueCKHﬁ TOK B JKMAKOCTAX
H rasax.

Onexrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETBHOE
CONPOTHUBIIEHHE BelecTBa. 3akoH OMa 1 ydacTka nenu. [locienoBaTenbHOE U MapauiesIbHOE COCTMHEHHE

IMPOBOAHHUKOB.

PaboTa 1 MOLTHOCTH 3EKTPUUECKOro Toka. 3akoH J[xoyns— JleHna. DiaekTpuyeckre enu 1 noTpeduTenu
ANeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3ambIkaHUE.

ITocrositHHple MarHWUTHL. B3anMmoneicTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MaruutHoe nose
3eMJIM ¥ €T0 3HauYeHue )i KU3HU Ha 3emiie. OnelT OpcTena. MarHuTHoOE 110JIe JIEKTPUYECKOrO TOKA.
IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE. J[eiCTBUE MarHUTHOTO 110JISI HA IPOBOJHUK C TOKOM.

3J'ICKTpO,Z[BI/Il"aTeJ'H> MMOCTOSIHHOT'O TOKa. Mcnoap30BaHue SHCKTpO,HBHFaTeHCﬁ B TCXHHUYCCKHX YCTPOﬁCTBaX 151
Ha TpaHCIOPTE.

Omnbrtel @apazes. SIBnenue snexrpoMarauTHor HHAYKIUU. [IpaBumno Jlenna. dnexkrporeneparop. CriocoOs
MOJTyYEHUS ANEKTPUIECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu

DneKTpu3zanus Tei

JIBa pona aeKTpUUYECKUX 3apsii0B U B3aUMOJEHCTBUE 3apSIKEHHBIX TEI
YCTpoKCTBO U AEMCTBUE JIEKTPOCKOIIA

DNeKTpOoCcTaTUYEeCKast UHYKIIHS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

[IpoBOIHMKY U TUDIIEKTPUKH

MoaenupoBaHH€e CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TIOJIS

e R U e

M cTOYHUKM ITOCTOSSHHOI'O TOKa

e

JleficTBUS DIIEKTPUYECKOTO TOKA

10. DnekTpruyeckuii TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psa

12. I3mepeHne cuilbl TOKa aMIIEPMETPOM

13. MI3mepeHne 2JIeKTpUYeCKOro HANpsKEHUsT BOJIBTMETPOM

14. PeoctaT u Mara3uH CONPOTHUBIICHUI

15. B3anMopelicTBHE OCTOSTHHBIX MarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/IeJIeHUs IOJI0COB MarHura 17.
MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB

18. OmbIT Opcrena



19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHUT

20. [leiicTBME MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM

21 DaexTpoaBHUraTeslb NOCTOSIHHOIO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHOM UHAYKIIUU

23. Onbrtel @apanaes

24. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKIIMOHHOTO TOKa OT YCJOBHUH €ro BOSHUKHOBEHHS
25. DAeKkTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopnwvie padbomot u onvimol

OnpIThI 10 HAOTIOJCHUIO SJIEKTPU3ALUH TEJ HHIyKIUEH U TPU CONPUKOCHOBEHUHT
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKY U JUAJIEKTPUKU
COopka u mpoBepKa paboThl JIEKTPUUECKOH 1IETIH TOCTOSHHOTO TOKa

W3mepenue u peryinpoBaHue CUIbl TOKa

kB -

H3mepenne u perympoBaHue HAPSHKEHHS

6. HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HAIpsDKEHUS Ha PE3UCTOpe

7. OmBbITHI, JEeMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPHUUYECKOT'O COMMPOTHUBIICHUS IPOBOJAHUKA OT €TO JUINHBI,
IUTOIIA/T! TTOTIEPEYHOTO CEYCHUS U MaTepuana

8. IlpoBepka mpaBuiIa CIOKEHUS HANPSDKEHUH MTPH MOCIIEI0BATEIFHOM COSIMHEHHUH ABYX PE3UCTOPOB

9. TlpoBepka mpaBuiia st CUIIBI TOKA IPH MAapaAJUIEITFHOM COSTMHEHHH PE3HUCTOPOB

10. Onpenenenuie paboThl MEKTPUUECKOrO TOKA, UAYILErO Yepe3 pe3ucTop

11. Onpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIJEJIIEMOI Ha PE3UCTOpE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepes3 JIaAMIIOUKY, OT HApsDKEHHS Ha HEl

13. Onpenenenue KI1Jl narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MarHUTOB

15. 3y4yenne MarHuTHOTO TIOJISt TIOCTOSTHHBIX MAarHUTOB MPH WX 00BEIMHEHUN U pa3ielICHAN

16. UccrnenoBanue qeicTBUs 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnBITHL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS KaTyIIIKK C TOKOM M MarHUTa OT
CHJIBI TOKA U HaIlpaBJIEHHUs TOKA B KaTYyILIKe

18. M3yueHne neiicTBUS MArHUTHOTO TTOJISl Ha TPOBOJTHUK C TOKOM

19. KoHcTpyrpoBaHue U u3ydeHue paldoThl IIEKTPOABHUraTENs

20. Uzmepenune KIIJ] anekrponBUraTesibHON yCTaHOBKU

21. OnBITHI 110 UCCIIEAOBAHUIO SIBJIICHUS 3J€KTPOMAarHUTHONW MHTYKIIMU: UCCIIEI0BaHNE U3MEHEHUI
3HA4YCHUs U HANPABICHHUS WHIYKIIMOHHOTO TOKA



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue pusnku B § Kilacce HAMPABICHO HA JIOCTHKEHHE 00yYarOIIUMUCS JTNYHOCTHBIX,
METAaINpPeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHS YU€OHOI 0 peiMeTa.

JIMUHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe éocnumanue:
— TMpOSABIIEHUE UHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUecKOl HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

Fpa.m’daucxoe u nyoeno-npaecmeelmoe eocnumaHue.:
— TI'OTOBHOCTH K aKTUBHOMY Yy4aCTUIO B O6Cy)KI[eHI/II/I O6H_[€CTBGHHO-3H3‘-II/IMBIX N OTUYCCKUX HpO6JICM,
CBA3aHHLBIX C IMPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (bI/I?)I/IKI/I,

— OCO3HAaHHEC BaA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIUIIOB B ACATCIIbHOCTU y‘-IéHOFO.

Icmemuueckoe eocnumanue:

— BOCIIPHUATHE 3CTETHYECKUX KA4eCTB (PM3UIECKON HAyKH: €€ TApMOHHMYHOTO MOCTPOSHHSI, CTPOTOCTH,

TOYHOCTH, TaKOHUYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [[EHHOCTU (PU3MYECKOI HAyKH KaK MOIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYyIbTYPbI,

— pa3BUTHE HAYyYHOU JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON JESTENbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 D1AZONONYHUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH MPaBUJI 0€30MacHOrO MOBEJCHNS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa PeQIEKCHH, IPU3HAHUE CBOETO IIPaBa Ha OMMUOKY M TaKOro *ke Mpasa y

JPYyroro 4eaoBeKa.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE Y4acTHe B PEUICHUH MPAKTUUECKHX 3a/1a4 (B paMKaX CEMbH, IKOJIbI, TOpO/a, Kpasi)
TEXHOJIOTUYECKOW M COLMATLHOI HAPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIE M (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPaKTUYECKOMY M3Y4YEHHIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpHUEHTaIus Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUM IS pelIeH s 3a1a4 B 00J1aCTH OKpYyXKaromien
Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBHM I OKPYIKAIOIIEH

Cpelbl;— OCO3HaHUE TJIO0AIBHOTO XapakTepa AKOJOTHYECKUX MPOOJIEeM U IMyTeH WX pemieHHs.
Aoanmayusa o0yuarouie2oca K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTHh BO B3aUMOJICHCTBUY NPH BBHITIOJIHEHUH MCCIIEJOBAHUN U TPOEKTOB (pru3nueckont
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;
— TMOBBIIIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO EATEIbHOCTb;

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM yucie GOpMyIHpoOBaTh UJI€U, TOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKAa CBOMX JICHCTBUI C Y4ETOM BIUSHUS Ha OKPYKAIOLIYIO CPELy, BO3MOKHBIX TTI00aTbHBIX

IOCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIE IEHCTBUS
ba3zoesvie nocuueckue oeiicmeus:
— BBIABIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUMN);
— YCTaHaBJIMBATb CYIHGCTBGHHBIﬁ IMPU3HAK KJ'IaCCI/I(l)I/IKaIII/II/I, OCHOBaHUA OJIA O606HIGHI/I$I N CPABHCHUA,
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTaX, JaHHBIX U HAOIIOACHUSX,
OTHOCAIIUXCA K (1)H3I/I‘ICCKI/IM SIBJICHUSAM,
— BBIABIATH IPUUMHHO-CIICICTBEHHbIE CBA3H IIPU U3YUYEHUU (PU3MUECKUX SBICHUHN U IPOLIECCOB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHBHBIX 1 HHAYKTUBHBIX YMOSaKHIOquHfI, BbIABUI'ATh
TUIIOTE3bl O B3AUMOCBS35X (PU3NYECKUX BEJIUYHH;
— CaMOCTOSITENILHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pu3nuecKoi 3a1auu (CpaBHEHNE HECKOIBKIX
BapHUaHTOB PELIEHHUs, BBIOOP Haubosee MOAXOIAIIEro C y4€TOM CaMOCTOSATENILHO BbIIEIEHHBIX

KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
— TMPOBOAUTH IO CAMOCTOATEIHHO COCTABIIEHHOMY TIJIaHY OMBIT, HECIOXKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh MH(POPMAIIHUIO, MTOTYUYSHHYIO B XO/I€ UCCIIEAOBAHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSTENbHO (GOpMYyIHUPOBATH 0000IIIEHHUS M BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIBITA, HCCIICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIee pa3BUTHE (HU3UIECKUX MPOIECCOB, a TAKKE BBIJIBUTATH

MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IMUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE U 0TOOpe MH(POPMAITUH WU
JTAHHBIX C Y4ETOM IpeIOKEHHON yueOHO! (pU3nUecKoil 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTABIICHUS,;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IpeAcTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmMamMu, HHOM rpaguKoil 1 nX KOMOUHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGfICTBHH



Obwenue:

— B X0JIe 00CYXJIeHHs y4eOHOT0 MaTepuaa, pe3yJIbTaToB JJa00PaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TeMbI U BBICKA3bIBAaTh UJICH, HAIICJICHHbIE Ha pPELICHHE 33Jau U
HoJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHHS;

— COIIOCTABJISATh CBOM CYXKJICHHUS C CYXICHUSIMU APYTUX YUACTHUKOB JUAOra, OOHapY>KUBATh
pa3iryure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
myOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoOCHb (COMPYOHUYUECMEO):

— TIOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHTHOW ¥ WHAMBHUIYaJIbHON paOOTHI IIPU PEIICHUH
KOHKPETHOU (PU3UUYECKOU MPOOIEMEI;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacaupeaciisaTb poJju, O6CY)I(I[3TL MMpOHECChl U PE3YyJIbTATHL COBMECTHOM pa6OTBI; 0606H_IaTL MHCHU A
HECKOJIBKHX HIO,HGI;'I;

— BBIIIOJHATH CBOKO 4aCThb pa6OTBI, AOCTHUTasd KaUCCTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOpAUHUDPYS CBOU JICHUCTBUS C APYIruMHU 4JI€HAaMH KOMaH/bI;

— OICHUBATh KAa4€CTBO CBOCT'O BKJIaJda B O6HII/II>1 IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO
C(l)OpMy.HI/IpOBaHHbIM yY4aCTHHUKaMH BSaHMOﬂeﬁCTBHH.

yHI/IBepcaHBHHC PCTYJIITUBHBIC ﬂeﬁCTBHH

Camoopzauusauu}l:

— BBIABJIATH MPOOIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSAX, TPEOYIOUNX A perieHus: GU3nIeCcKux
3HAHH;

— OPHEHTUPOBATHCS B PA3IUYHBIX MOAX0aX NPUHATH pelleHUH (MHIUBUIyalbHOE, IPUHSITHE
pelleHts B IpyIIe, IPUHATHE PEIIeHUH rpynmnoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu W MJIaHa UCCIIEI0OBaHMS C
y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaraeMbie
BapUaHThI pEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIMH U MPeJIararh MiaH e€ N3MEHEHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEJOCTUKEHHSI) PE3YJIbTATOB JEATEIbHOCTH, 1aBaTh OLIEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B J€SITEILHOCTD (B TOM YHCIIE B X0 BBIITOJHEHUS (PU3MUECKOTO HCCIEA0BaHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX OOCTOSITENLCTB, H3MEHUBIINXCS CUTYyallul, YCTAHOBJIEHHBIX OLUIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTaTa LHCIU U YCIOBUAM.
QMOMMOHaJleblﬁ unmesliekm:

— CTaBUTh Ce05 HA MECTO JIPYrOro YeIOBEKa B XOJI€ CIIOpa MITU TUCKYCCUU HAa HAYYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTOro.



Ilpunamue cedsn u opyaux:

— TpU3HABaTh CBOE MMPABO HA OMIMOKY NP PEHICeHUH (PU3HMUECKUX 3aJ1a4 WU B YTBEPXKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYIrOro0.

INPEAMETHBIE PE3YJIBTATDBI

ITpeameTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXkaTb CHOPMUPOBAHHOCTD y 00YUarOLIUXCS
YMECHUM:

— HCIOJIb30BaTh MOHSATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBU)KEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTALNTUNIECKUE H aMOp(HBIE Tella, HACHIIIIEHHBI U HEHACHI-
HICHHBIN Map, BIaXXHOCTh BO3/lyXa; TeMIIEpaTypa, BHYTPEHHsISI SHEPTUs, TEINIOBOM JIBUTATEIIb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, SIEKTPUUECKOE 10JIe, TPOBOJIHUKH U TUAJICKTPUKH, TTOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE T10JI€;

— pasnuyaTh sIBICHU (TEIJIOBOE paclIMpeHue/cKaTe, Terionepeaayda, TerioBoe paBHOBECHE,
CMauMBaHUE, KAITWJUISIPHBIE SIBJICHUS, UCITAPEHUE, KOHJICHC AW, TIJIABJICHUE, KPUCTAIIIU3alUs
(oTBepaEeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHUE); AIEKTPHU3AIUs
T€J, B3aUMOJEHCTBUE 3apsi/10B, JEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE
MarHuTOB, IEWCTBUE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs MHIYKIIUs) 110 OIHU-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PHU3HUECKOE
SBJICHUE;

— Ppacno3HaBaTh IMPOSBICHHUE HM3YUYEHHBIX (PU3MUYECKUX SIBJIECHUI B OKPY)KAIOLIEM MUDPE, B TOM YHUCIIE
(du3nueckue sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNUE U KalUJUIIPHbIE SBJICHUS B IPUPOJE,
KpHUCTaJlIbl B Ipupoe, u3nydyenue CoiHla, 3aMep3aHue BoJoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOChl, TyMaHa, HHesl, CHETa; JIEKTPUUECKHUE SIBICHUS B aTMOC(epe, JIEKTPUUECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE IoJie 3eMIIH, Apei( MO0 COB, pOJIb MATHUTHOTO 1OJIS AJIS )KU3HU Ha 3eMJle, NOJSIPHOE CH-
SIHUE; IIPU 3TOM ME€PEBOIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBIJIENIATH CYIIECTBEHHbBIE
CBOMCTBa/MpU3HAKU (PUBNUECKUX SIBIICHUN;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3YS PU3NUECKUE BEIUYUHBI
(TemnepaTypa, BHYTPEHHSS SJHEPTUsl, KOJIMUYECTBO TEIIOTHI, YeIbHas TeINIOEMKOCTh BELECTBa,
yZeNnbHas TEeIJIoTa ILIaBJICHUs, yAeIbHas TEII0oTa Iapoo0pa30BaHus, yAeIbHAas TEIIOTa CTOPaHHUSI
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUUYECKOTO TOKA); IPU ONMMCAHUU MPABUIBLHO
TPAaKTOBATh (PU3MUECKHUI CMBICI UCTIOIB3YEMBIX BEJTMUHH, 0003HAYEHUS U €AMHULBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (YOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BETUYMHAMU,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHUNH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBICHUS U MIPOLECCHI, UCIIOIb3YysI OCHOBHBIE

ITOJIOKEHU A MOJ'IeKy.]'IﬂpHO-KI/IHeTI/I'-IeCKOﬁ TCOPHUU CTPOCHUS BCUICCTBA, IPUHIUII CYIICPIIO3NUITUA noJjieit
(Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHUsI 3apsA/a, 3akoH Oma J1sl ydacTka Lernu, 3akoH J[>oys -
JleHna, 3aKOH COXpAaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIUCHIBATh
€ro MaTeMAaTUUYECKOE BBIPAKEHHUE;

— OOBSCHATH (PU3NUECKUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00bsC-
HeHHUe U3 | - 2 JOTHYECKUX IIaroB ¢ omopou Ha 1 - 2 u3yueHHBIX CBOKWCTBA (PU3NUYECKHUX SBIICHUM,
(GU3UUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE; peraTh pacyéTHbIC 3a1a4M B 2 - 3 NeiicTBUS, UCIIONB3Ys



3aKOHBI ¥ (POPMYJIBI, CBA3BIBAIOIME (PU3HMUECKUE BETMUNHBI: HA OCHOBE aHAIM3a yCIOBHS 3a1a4n
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JaHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U GpopMyIIbl, HEOOXOAUMBIE 7S €€ PelIeHNUs], IPOBOAUTH PACUETHI U CPAaBHUBATH MOJYUYCHHOE 3HAYCHHE
($u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb npo6neMm, KOTOPBIC MOKHO PEIIUTH ITPU ITOMOIIH (1)I/ISI/I‘IGCKI/IX MECTOHOB; UCIIOJIb3Ys
OIMMCAHUE UCCIICAOBAHMs, BEIACIIATE IIPOBEPACMOEC MPEATIIOJIIOKCHNE, OLICHUBATH ITPABUJIBHOCTD IIOPSAAKA
IMPOBEACHUA UCCIICA0BAaHN, ACJIaTh BBIBOIKI,

— TPOBOJHTD OIBITHI 110 HAOIIOACHHIO (PU3MUECKUX SBICHUHN MM (PU3MUYECKIX CBOWCTB T
(KanuJUIIpHBIE SBJICHHSI, 3aBUCUMOCTb JIABJICHUS BO3/lyXa OT €ero 00bEMa, TeMIIepaTyphl; CKOPOCTH MPO-
1ecca OCThIBAHUSA/HATPEBAHMSI IPU U3IIYYSHUH OT LIBETa M3ITy4arolleil/orionaoel moBepXHOCTH;
CKOPOCTb MCIApEHHMsI BOJBI OT TEMIIEpATyphl )KMAKOCTH U IUIOIIAAN €€ IOBEPXHOCTH; SIEKTPU3ALIHS TEIl
Y B3aUMOJIEUCTBHUE JIEKTPUUECKUX 3aps/10B; B3aUMOJCICTBIE TOCTOSIHHBIX MarHUTOB, BU3yaIl3alus
MAarHUTHBIX ITOJIEU IIOCTOSIHHBIX MarHUTOB; JE€UCTBUS MATHUTHOIO II0JIsI HA IPOBOJHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATENSI IOCTOSHHOTO TOKA): (OPMYyJIUPOBAThH
IIPOBEPSEMbIE IIPEIION0KEHUS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOT0 000PYJ0BaHUS; OITUCHIBATH
X0/l OTIbITa U (POPMYITHPOBATH BHIBOIBL;

— BBIIOJHATH IIPAMBIC UBMCPCHUSA TCMIICPATYPHI, OTHOCHUTEJIbHOM BIAXKHOCTHU BO3yXa, CUJIbI TOKa,
HaIpsKCHUA € HCIIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCIIMYHH, CPABHUBATDH
PE3yJIbTaThl I/ISMepeHI/Iﬁ C y‘IéTOM 3aJaHHOM a0COJIFOTHOH IOTPCIITHOCTH;

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJIHON (PM3UUECKON BEIMYHUHBI OT IPYTOM C
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD COMTPOTUBJICHHS TIPOBOAHUKA OT €T0 JJIUHBI,
IJIOIAY TIOTIEPEYHOT0 CEYEHMS U YIE€IbHOTO CONPOTUBIICHUS BEILIECTBA ITPOBOIHUKA; CUJIbI TOKA,
UIYLIETO Yepe3 MPOBOJIHUK, OT HAIIPSIKEHUS HA MPOBOJHUKE; UCCIIEIOBAHUE TTOCIEN0BATEIBHOIO U Na-
palJIENIbHOTO COSIMHEHHI TPOBOJHUKOB): IIAHUPOBATh UCCIEA0BaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIEYS MPEATI0KEHHOMY TUTaHy, PUKCUPOBAThH PE3yIbTaThl MOTyUYEeHHOM
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPauKOB, JI€TaTh BBIBOJIBI IO PE3YIbTaTaM HUCCIICIOBAHMS;

— M[NPOBOAUTH KOCBCHHLIC U3MCPCHU A q)HBH‘IeCKI/IX BCIIMYHH (y,[[eJ'ILHaH TEINIOEMKOCTh BCIICCTBA,
COIIPpOTUBJICHHUEC ITPOBOJIHHKA, pa60Ta U MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)Z IJIAaHUPOBATb U3MEPCHU,
CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAHOBKY, CIICAYS HpeHHO)KCHHOfI HHCTPYKIMU, U BBIYHUCJIATD
3HAYCHUEC BCIINYUHBI,

— coOmrofaTh npaBuia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000pYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBUSI W3YYEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOMUCTB C OMOPOM
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETD,
BOJIFTMETP, CYETUMK DIEKTPUUECKOM SHEPTUH, SJIEKTPOOCBETHTEIbHbBIE TPHUOOPHI, HArPEBATEIbHBIE
ANEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE MTPETOXPAHUTEINN; HIEKTPOMATHUT, 3JIEKTPOABUTATENb
MOCTOSIHHOTO TOKa), UCIIOJb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKHX SIBICHUH U HEOOXOIMMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHEI0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABISATh CXEMBI SJIEKTPUUECKHX LIeTeil ¢
NIOCJIEI0BATENIbHBIM U TTapaJIeTbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUS
JJIEMEHTOB JIEKTPUYECKUX LENEH;

— TPUBOJIUTH NPUMEPHI/HAXOAUTh MH(OPMAIHIO O TPUMEpPaxX MPAKTUYECKOT'O UCTIONb30BaHUS



bu3NYECKUX 3HAHHI B MOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 6€30MacHOCTH Py 0OpaIieHuu ¢ mpudo-
paMu ¥ TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbBS M COOIIOICHUS HOPM SKOJIOTHIECKOTO
TIOBEJICHHS B OKPY’KaIOIIeH cpejie;

— OCYHICCTBJIATH IIOUCK I/IH(l)OpMaLII/II/I (bl/ISI/ILIeCKOFO COACpIKaHUA B CETU I/IHTepHeT, Ha OCHOBC
HUMCIOIIUXCA 3HAHHUH U HYTéM CpaBHCHHA OJOIIOJHUTCIBHBIX HCTOYHHUKOB BBIACIIATD I/IH(l)OpMaI_II/IIO,
KOTOpas sABJIACTCA HpOTHBOpG‘lHBOﬁ WJIH MOXKET OBIThH HC,Z[OCTOBCpHOfI;

— HCIIOJIb30BAaTh MPH BHINOJIHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIONYJISIPHYIO JUTEpaTypy pusnueckoro
COJZIepKaHus, CIIPAaBOYHbIC MaTEPUAJIbI, pecypcsl ceT VIHTepHeT; BiIageTh NpuéMamMmu
KOHCITIEKTUPOBAHMs TEKCTa, MpeoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PM3UYECKOTO COJEPKAHMS, B TOM YHCIIE MyOJINYHO MPEACTABIATH PE3yIbTaThI
NPOCKTHON MIIM MCCIIE0BATENBCKON JAEATEIbHOCTH; TIPU 3TOM I'PaMOTHO UCTIOIb30BaTh H3YUYECHHBIN
NOHSATUHHBIN anmapar Kypca GU3HKH, COIPOBOXKIATH BBHICTYIIJICHUE MTPE3EHTALINECH;

— TIpY BBIIIOJHEHUU Y4EOHBIX MMPOEKTOB M UCCIEAOBAHIH (PU3NYECKHX MPOLIECCOB PACIIPEEIIATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C [IOCTABJIIEHHBIMU 3a/ladyaMH, CJIEIUTh 32 BBIIIOJHEHUEM IJIaHa
JEICTBUI U KOPPEKTUPOBATh €r0, a/IEKBaTHO OLIEHUBATh COOCTBEHHBII BKJIa/l B AESITEIbHOCTD IPYIIIIBL;
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3pelaTh KOH(IUKTHI.



TEMATHYECKOE IIJIAHUPOBAHHUE

yOeIMTENbHOCTH ITUX 000CHOBAHUIA;

OO0BsicHeHHE OPOYHOBCKOTO JIBHKCHHUS, IBICHHS qU((y3UUn pa3Inuuii MeXI1y HUMU Ha
OCHOBE I0JIOXKEHUI MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHHS BEIECTBA,;

OOBsICHEHHE OCHOBHBIX Pa3JIMUMil B CTPOCHUH Ta30B, )KMAKOCTEH U TBEPIBIX TEJ C
UCIIOJIB30BAHUEM IOJIOKEHUH MOJIEKYJIIPHOKMHETHIECKON TEOPUH CTPOCHUS BEIIECTBA;
TIpoBeeHKe OTBITOB IO BHIPAIMBAHUIO KPUCTAJLIOB [IOBAPEHHOM COJIM MJIM caxapa;
TIpoBeneHue u 00BSICHEHNE OIBITOB, IEMOHCTPUPYIOIIUX KAITMJUIAPHBIC SIBJICHUS M SBJICHUE
CMayuBaHUS,;

OOBsICHEHHE POJIHM KAMJUIAPHBIX SBJICHUIT [T MOCTYIUICHHS BOJIbI B OPIaHU3M PacTeHHIt
(MC — 6uonorus);

Ha6nronenue, nposesieHre u 00bSICHEHNE ONBITOB 10 HAOJIIOJICHHIO TEIUIOBOTO PACIIMPEHUS.
ra3oB, XKUAKOCTEH U TBEPJBIX TEl;

OO0BbsiCHEHHE COXpaHEHUsE 00bEMA TBEPIBIX TEJl, TEKYUECTH KHIKOCTH (B TOM YHCIIE, Pa3HULIbI
B TEKYYECTHU JUIsl Pa3HBIX KUAKOCTEH), TaBICHUS Ta3a;

IIpoBeneHue OnbITOB, AEMOHCTPUPYIOIUIMX 3aBUCUMOCTD JJaBJICHUS BO3IyXa OT ero 00bémMa 1
HarpeBaHMs WM OXJIKACHHUS, M UX O0BbSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIAPHOTO YYECHHS;
AHanu3 NpakTHYECKUX CUTYalHi, CBI3aHHBIX CO CBOWCTBAMHU I'a30B, KUIKOCTEH U TBEPBIX
Te;

Ne | HanmeHnoBaHue pa3ieoB U KosimnuectBo yacoB Jara Buapl gesiTeIbHOCTH Bunpl, J1eKTPOHHbIE (LU (POBbIE)
n/1 | TeM MPOrpamMMbI U3y4eHust (hopmbI oGpazoBaTebHbIE pecypchl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIsi
padoThI padoThI
Pasnen 1. TenioBble siBACHHS
1.1. | Crpoenue u cBoiicTBa 7 1 1.25 01.09.2022 | Ha0nroseHne U MHTEPIPETALKS OIBITOB, CBHAETEILCTBYIOLIMX 00 ATOMHO-MOJIEKYJIIPHOM VYerHbli https://www.yaklass.ru/p/fizi
BelIeCTBA 28.09.2022 | cTpoeHHH BEWIECTBA: ONBITHI C PACTBOPEHUEM PA3JIMUHBIX BEIIECTB B BOJIE; ormpoc; ka/7-klass/stroenie-
Pelenue 3a1a4 110 OLEHUBAHHIO KOJIMYECTBA aTOMOB MIIM MOJICKYJI B €/IMHHIIE 00bEMa Iucemenssiii | veshchestva-11123
BEILCCTBA; KOHTPOJIb;
AHanu3 TeKCTa IPEeBHUX aTOMHCTOB (HampuMep, ¢pparmenta moomst Jlykpernus «O mpupozne Kowntposbhas
BeIIel») ¢ H3I0KeHHeM 000CHOBaHHI aTOMHOMU TUIIOTE3EI (CMBICTIOBOE uTeHHe). OneHka pabora;




1.2. | Tens10BbIE MpoOUECCH

21

29.09.2022
16.12.2022

;

O00CHOBaHME MPABUIT U3MEPECHNUS TEMIIEPATYPhI;

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHHMS | LKA TEMIIEPATYPhI;

Habmonenne 1 00bsICHEHHE ONBITOB, IEMOHCTPUPYIOLIMX H3MEHEHHE BHYTPEHHEH SHEPI UM
TeJa B pe3yJbTaTe TeIUIoNepejaull 1 paboThl BHEITHUX CHIL;

Hab6nronenue n 00bsCHEHUE OIBITOB, 00CYKICHHE IPAKTHIECKHIX CUTYAIH,
JIEMOHCTPUPYIOIIHUX PA3IMYHbIC BUBI TEIUIONEPEIaul: TEIUIONPOBOHOCT, KOHBEKIHIO,
U3IIydeHHe;

HccnenoBanue sBIEHUS TEINI00OMEHA IIPH CMEIINBAHUY XOJIOAHON U TOpSYEH BOJIBI;
Hab6ronenue ycTaHOBIIGHHS TEIIOBOTO PABHOBECUS MEXKTy TOpSIEil ¥ XOIOJHOH BOIOH;
Onpenenenne (M13MepeHne) KOJIMIECTBA TEILIOTHL, IIOIYYSHHOTO BOAOI P TEIIO0OMEHE C
HArpeThIM MeTaINYECKUM LHIHHAPOM;

Onpenenenue (M3MepeHne) yASIEHON TEIIOEMKOCTH BEIECTBA;

Pemenune 3a1a4, CBSI3aHHBIX C BHIYHUCICHHEM KOJIMYIECTBA TEIUIOTHI M TEIUIOEMKOCTH TIPH
TermooOMeHe;

AHanu3 CUTyalmi IPaKTHYECKOro HCHOJIb30BAHNUS TEIVIOBBIX CBOMCTB BEIECTB U
MaTepHaJIoB, HAIPUMeEP B LIEIX SHEProche peskeH s : TeIIOU30IAINIS,
sHeprocoeperaromue KphIly, TePMOAKKYMYJLITOPBI H T. 1.;

HabGnroneHue siBeHui ncnapeHus 1 KOHCHCALUH;

HccnenoBanue nmporuecca HCHAPEHUs Pa3IHYHbIX KUAKOCTEN;

OOBsICHEHHE SBJICHUN UCTIAPEHUS U KOHJICHCALIMM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUCHHS;

Hab6nronenue u 00bsicHEHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATypbl
KHIICHHS OT JaBJICHHUS;

Ornpenenexue (M3MEpEHNE) OTHOCUTENIBHON BIIQXKHOCTH BO3/yXa;

Habmrozienue nporecca maBJIeHHs] KPUCTALTNYECKOTO BELIECTBA, HAIPUMED JIbJIa;
CpaBHeHNe POLECCOB ILIABIEHHUS KPUCTALIHYECKUX Tell U Pa3MArdeHus IPH HarpeBaHUH
aMOp(HBIX Tel;

Onpenenenne (M3MepeHne) yASTbHOM TEIUIOTHI IUTaBIeHUs Jibaa. OObsICHEHNE SIBICHAN
IUTaBJICHUS M KPUCTAIUTM3ALMH HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHNUS;

Penrenue 3a1a4, CBS3aHHBIX C BEIYHCICHIEM KOJIMYECTBA TEIUIOTHI B MPOIIECCax
TeIuIonepe1ady IIPH IUIABJICHIN U KPHCTAUTH3ALNH, HCIIApEHNN U KOHICHCAIINH;

AHanu3 CHTyaluil NPaKTHIECKOTO MPUMEHEHHS SIBICHUH IIaBICHHS M KPUCTAUIN3AINH,
HanpuMep, HOoIydeHHe CBEPXYHCTHIX MaTePHAIIOB, COJIEBast Tpejka H Jp.;

Anamm3 paboTs! 1 00bsICHEHNE IPHUHITAIA ASHCTBUS TEIUIOBOTO JIBHTATEIS;

Brruncnenne Koan4ecTBa TEIIOTHI, BBIIEISIOMIET0Cs IPH CTOPAHNH PA3IMYHBIX BHJIOB
toruuBa, u KI1/1 nBurarens;

O6cyxeHne IKONOTHYECKHX MOCIEACTBHIT HCIOIB30BaHMUS ABUTaTeNcii BHY TPEHHETO
CTODAHMSL, TEIIOBBIX M THADOIEKTDOCTAHIHHN (MC — JKONOrHA. XUMUSA):

YerHblid
orpoc;
ITuceMeHHBIiH
KOHTPOJIb;
KonTtponbHas
pabora;

https:/iwww.yaklass.ru/p/fizi
ka/8-klass/izmenenie-
sostoianiia-veshchestva-
141552/plavlenie-i-
otverdevanie-tel-
temperatura-plavleniia-
163759

https://www.yaklass.ru/p/fizi
ka/8-klass/izuchaem-
teplovye-iavleniia-

12324/teplovoe-dvizhenie-sviaz-

temperatury-tela-so-
skorostiu-dvizheniia-
molekul-12325
https://iwww.yaklass.ru/p/fizi
ka/8-klass/izmenenie-
sostoianiia-veshchestva-
141552/paroobrazovanie-i-
kondensatciia-173885
https://www.yaklass.ru/p/fizi
ka/8-klass/izmenenie-
sostoianiia-veshchestva-
141552/Kipenie-temperatura-
kipeniia-udelnaia-teplota-
paroobrazovaniia-141553
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Pa3nen 2. nexTpuyeckue H MAarHUTHbIE SIBJICHHS




2.1.

JJIeKTpUYecKHe 3apsablL.
3apskeHHBbIE TeJIa H HX
B3auMo/eiicTBHE

0.5

19.12.2022
18.01.2023

HaGnronenue u npoBeeHUE OIBITOB 110 AIEKTPU3ALUH TEJ PH CONPUKOCHOBEHUH U
HHIYKIHEH;

Hab6nronenue n 00bsicCHEHNE B3aUMOICHCTBUS OJTHOMMEHHO M Pa3HOUMEHHO 3apsHKEHHBIX
TeI;

OOBsICHEHHE IPHHIIUIA JICHCTBUS IEKTPOCKOIA;

OObsICHEHHE SIBICHHI DIEKTPH3ALMH TIPH CONPUKOCHOBEHHUH Te i HHIYKLHEH C
UCIIOJIb30BAHUEM 3HAHHUN O HOCUTEISX 3JICKTPUUECKHX 3apsi[IOB B BELIECTBE;
PacrioznaBanue u 00bsICHEHUE ABJICHUH AIEKTPU3ALIMU B IOBCEIHEBHOM KU3HMU;
Haburoenue 1 00bSCHEHHUE OIBITOB, WILUTKOCTPUPYIOIIUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOT0 3apsiia;

HaburoieHue OnbITOB MO MOJICTMPOBAHHUIO CHUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS;
HccnenoBanue ACHCTBUS IEKTPUUECKOTO TIOJIS HA TPOBOJHUKH M TUAICKTPUKH;

YerHblid
ompoc;
ITuceMeHHBbIH
KOHTPOJIb;

https:/iwww.yaklass.ru/p/fizi
ka/8-klass/izuchaem-
elektricheskie-iavleniia-12351

2.2.

IocToAHHBIN 31eKTPHYECKHIA
TOK

20

4.25

19.01.2023
07.04.2023

HabozieHue pa3inM4HbIX BUOB JEHCTBHS 3ICKTPHYECKOr0 TOKA M OOHAPYKEHHE ITHX BHI0B
JIEUCTBUS B IOBCEIHEBHOM JKU3HU;

COopKa ¥ HCIBITaHUE EKTPUIECKOIT IIeTIH ITOCTOSIHHOTO TOKa;

VI3MepeHue CHIIBI TOKa aMIIepMETPOM;

HM3mepenue 1eKTpUYecKOro HapsHKEHHS BOJIIBTMETPOM;

IIpoBenenre 1 00bsICHEHHE OIBITOB, IEMOHCTPUPYIOMIUX 3aBHCUMOCTD 3JI€KTPUUECKOTO
COIIPOTUBJICHHS IPOBOJHKKA OT €r0 IJIUHBI, IUIONIA1H IOIEPEUHOro CeUeHUs] 1 MaTepHaa;
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, IIPOTEKAIOIIETO Yepe3 Pe3UCTop, OT
COIIPOTUBJIEHHS PE3UCTOPA U HATPSHKEHUSHA PE3UCTOPE;

IIpoBepxka npaBuiIa CI0XKEHHUs HAIPSKEHUH IIPH NOCTIE0BATEIbHOM COSIUHEHHUH ABYX
PE3HCTOPOB;

IIpoBepxka mpaBuIa 715 CUIIBI TOKA IPU NapajieIbHOM COeIHHEHUH PE3HCTOPOB;
AHanu3 cUTyaluil HOC/IeA0BAaTEIBHOTO U NapaieIbHOr0 COeJUHEHHS IPOBOIHUKOB B
JOMAIITHUX 3IeKTPHIECKUX CETAX;

Pewenue 3aa4 ¢ ucnosb3oBanueM 3akoHa OMa u hopMyi1 pacyéra 3JeKTPUYECKOro
CONIPOTUBIICHHS [IPH [IOCIIE0BATENHHOM H NIapaJLIeTbHOM COSIMHEHUH IIPOBOIHUKOB;
Omnpenenenne paboTHI NEKTPHIECKOTO TOKA, MPOTEKAIOMIETO YePe3 PE3NCTOP;
OnpeneneHne MOITHOCTH dIIEKTPHIECKOTO TOKA, BRIIEISIEMOIT Ha pE3UCTOPE;
HccnenoBanne 3aBHCHUMOCTH CHITBI TOKA 4epe3 JJAMIIOUKy OT HalpsDKSHHS Ha Heil;
Onpenenenne KIIJ| narpesaTens;

HccnenoBanne npeoOpa3oBaHis SHEPIUH NPH MOABEME TPy3a ANIEKTPOABUIaTEIIEM;
OOBsiCHEHHE YCTPOHCTBA U NPUHIIUIA JeHCTBHS JOMAIIHUX 3JIeKTPOHArPEBATENbHbIX
pubopoB;

OOBsICHEHHE IPIYNH KOPOTKOIO 3aMbIKaHHs! U IPUHIIUIA JAeHCTBHS IUTaBKUX
IpeJoXpaHuTeNei;

Pemenne 3ana4 ¢ ncrnonb3oBanyeM 3akona Jhxoyni—Jlenna;

HaGmionenue RORHUKHORPHUI ATEKTNUUECKOTO TOKA R WU TKOCTI"

YcTHbIH
o1poc;
[TucemeHHBIN
KOHTPOJIb;
KonTtposnbHas
pabora;

https://www.yaklass.ru/p/fizi
ka/8-klass/izuchaem-
elektricheskie-iavleniia-

12351 /elektricheskii-tok-
elektricheskaia-tcep-
galvanicheskie-elementy-12359

2.3.

MarnuTHble sIBJIEHUS

1.25

08.04.2023
28.04.2023

HccnenoBanie MarHUTHOTO B3aMMOICHCTBHS TIOCTOSHHBIX MAaTHATOB;

W3y4eHne MarHUTHOTO TIOJIS TOCTOSIHHBIX MAarHUTOB MPU MX 00BEIMHEHNN U Pa3JieNICHIN;
IIpoBenenne ONbITOB MO BU3YaTH3alUU OIS MOCTOSHHBIX MATHUTOB;

W3ydeHne sBIeHNS HAMArHHYMBAHNUS BEIECTBA,;

HccnenoBanue nefCTBHSA DIEKTPHIECKOTO TOKA HA MATHUTHYIO CTPEIIKY;

TpoBezeHNE OMBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTb CHJIBI B3aHMMOJICHCTBUS KaTyIIKH C
TOKOM M MarHHTa OT CHJIBI M HATIPaBJICHUS TOKA B KaTYIIIKe;

AHanu3 CUTyalMil NPaKTHYECKOr0 NPUMEHEHHUS HIIEKTPOMArHUTOB (B OBITOBBIX
TEXHHYECKUX YCTPOHCTBAX, IPOMBIIIICHHOCTH, MEJIUIIHHE);

HW3yuenne neificTBHSA MarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM;

W3ydenne neicTBHS 3IEKTPOIBUTATEIIS;

W3amepenne KI1JI anekTpoaABUraTenbHON yCTaHOBKY;

Pacno3HaBaHue 1 aHATN3 Pa3INYHBIX TPUMEHEHUIT 3MEKTPOIBUTATENEH (TPAHCIIOPT,
OBITOBBIC YCTPOHCTBA M 1. );

Yerabii
ompoc;
IucemeHHBII
KOHTPOJIb;
KonrponsHas
pabora;

https://www.yaklass.ru/p/fizi
ka/8-
klass/izuchaemelektromagnitnye-
iavleniia-

18851




2.4. | daekTpoMarHuTHas 4 0.75 29.04.2023 | OnbIThl 10 UCCIEAOBAHHIO SIBIICHHS JIEKTPOMArHHTHON MHIYKIMHU: HCCIIE0BAHNE VYerHblit https://www.yaklass.ru/p/fizi
HHAYKUHUS 25.05.2023 | n3MeHEHHI 3HAYCHNS ¥ HANPABICHHS HHIYKIMOHHOTO TOKa; 0oIpoc; ka/9-klass/elektromagnitnoe-

IMucomennbiii | pole-535026/chto-takoe-
KOHTPOJIb; elektromagnitnaia-
Kontponbras | induktciia-532779
pabora;

Hroro no pazaeny 37

PesepBHOe BpeMmst 3

OBLIEE KOJIMYECTBO YACOB 10 | 68 10

IMPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosanyectBo yacos Hara Bunel,
n/n u3ydeHust | popmsl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe KOHTPOJISI
padoThI padoThI

1. | Boansiii uacTpykTaxk o Thu |1 0 0 06.09.2022 | VcrHbIit
OT.OcHOBHEIE ITOIOKEHUA Ompoc;
MOJIEKYJIAPHO-KMHETUYECKOI [TuceMenHbIN
TEOPUHU CTPOCHUS BELIECTBA. KOHTPOJIb,
Macca u pazMepsl aTOMOB U
MOJIEKYII.

2. | OnbITHI, MOATBEPIKIAOIIHE 1 0 0.25 08.09.2022 | ITpakTHuecKast
OCHOBHBIE 10JIOKEHHUS pabora;
MOJIEKYJISIPHO-KUHETHYECKON
teopun.JIP1. OnbIThI 110
OOHAPYKCHHIO ICUCTBUS CHIT
MOJIEKYJISIPHOTO TIPUTSKEHUS

3. | Mogenu tBEpIOTO, KHMAKOrO 1 |1 0 0 13.09.2022 | YcrHblH
ra3o00pa3HOro COCTOSHUM OTIpoc;
BEILIECTBA. [InceMenHbIn

KOHTPOJIb;

4. | Kpucramnnueckue u 1 0 0.25 15.09.2022 | ITpakTrueckas
amopdusie Tena.JIP2. OnbITel pabora;
I10 BBIPAILIMBAHUIO KPUCTAIIJIOB
ITOBAPEHHOM COJIM WM caxapa

5. | OObscCHEHHE CBOWCTB r'a30B, 1 0 0.5 20.09.2022 | TTpakTrueckas
KHUJIKOCTEH M TBEPIBIX TEJ HA pabora;
OCHOBE IT0JIOKEHUI MOJIEKY-

JISIPHO-KUHETUYECKON TEOPHH.
JIP3. OnbIThI 1O HAOTIOICHHUIO
TETJIOBOTO PaCIIMPEHHUs T'a30B,
KUJIKOCTEN U TBEPJIBIX
tenJIP4. Onpenenenue
JABJICHUS BO3/IyXa B OAJIJIOHE
[ImIpuIa

6. |BxoaHas koHTpoJdbHasg pabora |1 1 0 22.09.2022 | KonTtposbHast

pabora;




CmauvBaHue U KalUJUTSIPHBIE
sBieHus. TemioBoe
pacumpenue u cxartue.JIPS.
OneIThI, IEMOHCTPUPYIOLIHE
3aBUCHUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEéMa u
HarpeBaHus WIH OXJIAXKICHUS

0.25

27.09.2022

IIpakTrueckas
pabora;

Temneparypa. CBs3b
TEMIEPATYPbl CO CKOPOCTHIO
TEIUJIOBOTO ABM)KEHUS
gactuu.JIP6. ITpoBepka
TUIIOTE3bI JINHEUHON
3aBUCHUMOCTH JIJIUHBI CTOJIOMKA
KHUJKOCTHU B
TEPMOMETPHUUECKOH TPyOKe OT
TEeMIIEPaTyphl

0.25

29.09.2022

[IpakTnueckas
pabora;

BuyTtpenssist sneprust Crioco6st
W3MECHEHUs BHYTPEHHE! SHep-
THU: TeIuIonepeaaya u
cosepuieHue padotsl.JIP7.

Habntonenue n3amenenus
BHYTpPEHHEH YHEPrUH Teja B
pe3yJnbTare Temionepeaadn u
paboTHl BHEUTHUX CHII

0.25

04.10.2022

[IpakTuyeckas
pabora;

10.

Buas! Tenonepenaun:
TEILIONPOBOJHOCTb,
KOHBEKIMsI, n3iryuenue.JIP§.

Uccnenosanue saBieHus
TEII000MEeHa IpH
CMEUIMBAaHUU XOJIOTHOU U
ropstueit BObI

0.25

06.10.2022

IIpaxTrueckas
pabora;

11.

Komnuectso temtorsl. JIPY.
Onpenenenne KOIUYECTBA
TEIJIOTHI, TOJIy4YEHHOTO BOJIOM
IIPH TETJIO0OMEHE C HarpeThiM
METAJUTMYECKUM HUIUHAPOM

0.25

11.10.2022

IIpakTrueckas
pabora;

12.

VeabpHas TEIIOEMKOCTD
BemecTsa. JIP10.

Onpenenenne yieabHON
TEIUIOEMKOCTH BeEIIeCcTBa

0.25

13.10.2022

VceTHBIM
OIpoc;
ITuceMeHHBIN
KOHTPOJIb;




13. | TeriooOMeH 1 TEMIOBOE 0 18.10.2022 | YcTHbIi
paBHOBECHE. OIIpOC;
[TucbmeHHbBIM
KOHTPOJIb;
14. | YpaBHeHue TerioBoro 0 20.10.2022 | Vcrublit
Oananca. OIIpoC;
[TucbmMeHHbI
KOHTPOJTb;
15. | TInaBienue u oTBepiaeBaHUE 0 25.10.2022 | YcTHBIH
KPUCTAJNIMYECKUX BEIICCTB. OIpoC;
[TucbmMeHHbBIM
KOHTPOJIb;
16. | YaenbHas TEIUIOTA IUIABICHHMS. 0 27.10.2022 | Ve
OIIpoC;
[TucbmeHHbIM
KOHTPOJIb;
17. | ITapoobpazoBanue u 0.25 08.11.2022 | VcrubIit
KoHieHcanus. Mcrnapenue OIpoC;
(MC). JIP11. UccnenoBanue [TucbMeHHBIH
nporiecca UCIapeHus KOHTPOJIb;
18. | Kunenue. 0 10.11.2022 | YcrHbIit
OIIpoc;
[TucbmeHHbIM
KOHTPOJIb;
19. | Vaenpnas remnora 0 15.11.2022 | YcrHbIN
napooOpa3oBaHusl. OIIpOC;
[InceMenHbIn
KOHTPOJTb;
20. | 3aBHCHMOCTD TEMIIEPATyPhI 0 17.11.2022 | YcrHbIi
KHUIIEHUS OT aTMOC(EPHOTO OT1poC;
JTaBJICHHUS. [TnceMenHbIN
KOHTPOJTb;
21. | BnaxHocTs Bo3ayxa.JIP12. 0.25 22.11.2022 | TIpakTrueckas
OmnpeneneHre OTHOCUTELHON pabora;
BJIQKHOCTH BO3yXa
22. | KP Nel"V nenpHast 0 24.11.2022 | KonTposbHast
TEIUIOEMKOCTR" pa60Ta;
23. | DHeprus TOIIMBA. 0 29.11.2022 | VeI
OIIpoC;
[IncemMeHHBIM

KOHTPOJIb;




24. | Y nenbHas TemoTa 0.25 01.12.2022 | YcTHbII
cropanua.JIP13. Onpenenenue OIpoc;
YACIBHOU TEIIOTHI IUIABJICHUS IInceMeHHBIM
T/ KOHTPOJIb;

25. | IIpunImIbl paboThI TEILIOBBIX 0 06.12.2022 | YcrHbIii
nsurareneit. KITJ[ remnosoro OIIpOC;
JBUTATEIISL. [TucbmMeHHbI

KOHTPOJIb;

26. | KP Ne2"V nenbHas 0 08.12.2022 | KonrpossHast
TeroTa cropaus" pabora;

27. | TerutoBble IBUTATEIN U 0 13.12.2022 | YcrHBIH
3alIUTa OKPY’KAIOIIEH CPebl OI1poC;

(MC). [InceMeHHBII
KOHTPOJIb;

28. | 3aKOH COXpaHEHHS 0 15.12.2022 | YcrHbrit
MIpEBpAILCHHsI SHEPTHH B OIIpOC;
TeroBkIX rporeccax (MC). [TucbMeHHBIH

KOHTPOJIb;

29. | KP Ne3 3a 1 momyronue 0 20.12.2022 | KonTposbHast

pabora;

30. | B3aumopeiicTBHE 3apsKEHHBIX 0.5 22.12.2022 | VeI
ten. JIP14 OmnsiTel IO OIpoc;
HaOJII0/IEHUIO AJIEKTPU3ALUN ITnceMeHHBIH
TeJl UHAYKIUEH U TIPU KOHTPOIIb;
COIIPUKOCHOBEHUH

31. | Bakon Kyiona (3aBUCHMOCTB 0 27.12.2022 | VcTHBIH
CWJIBI B3aUMOJCICTBUSA OIIpOC;
3apsDKEHHBIX TN OT BEITMYMHBI [TucpMeHHBIH
3apsi/I0B M PACCTOSIHUS MEXKIY KOHTPOJIb;
TeJIaMu).

32. | Onexrpusamus Ten. J[Ba poaa 0 29.12.2022 | YcrHbrlit
AJIEKTPUUECKUX 3aPsI/I0B. OIIpoC;

ITucemeHHBI
1 KOHTPOJIb;
33. | DnexTpudeckoe moe. 0 10.01.2023 | VcrHIM
OT1poC;
IIncemeHHBI

1 KOHTPOIIb;




34. | Hanipsk€HHOCTH 0 12.01.2023 | YcrHbrit
JIEKTPUUYECKOTO TOJIA. OIIpOC;
[TuceMenHbIN
KOHTPOJIb;
35. | [IpuHIHMII CyTepO3UIHU 0 17.01.2023 | YcrHbrit
AJIEKTPUUYECKUX TOJIeH (Ha OIIpOC;
KaueCTBEHHOM YPOBHE). [TuceMeHHbII
KOHTPOJIb;
36. | Hocurenu 3MeKTPUIECKIX 0 19.01.2023 | Ycrubrid
3aps/10B. DIIEMEHTaPHBII OTpoc;
BJIEKTPUYECKUN 3apsil. [TuceMenHbIN
CrpoeHue aToma KOHTPOJIb;
37. | IIpOBOAHMKH U IUDIIEKTPUKH. 0.25 24.01.2023 | IIpakTHyeckas
JIP15 UccnenoBanue pabora;
JeUCTBUS SIEKTPUUYECKOTO
10JIs1 Ha IPOBOJTHUKY U
TUAJIEKTPUKU
38. | 3akoH coxpaHeHHs 0 26.01.2023 | Vcrublit
AIIEKTPHUYECKOTO 3apsiza. OIIpOC;
[InceMenHbIn
KOHTPOJIb;
39. | DnexTpruecKuii TOK. Y CIOBHSI 0 31.01.2023 | VeI
CYLIECTBOBaHMS OTIpOC;
DIEKTPUYECKOIO TOKA. IInceMeHHBIM
KOHTPOJIb;
40. | IcTOYHUKH OCTOSIHHOTO TOKa 0 02.02.2023 | VcrubIit
OIIpoC;
ITnceMeHHBIH
KOHTPOJIb;
41. | IeiicTBHS DIEKTPUIECKOTO 0 07.02.2023 | YcrHbIi
TOKa (TEIIOBOE, XUMHUYECKOE, OIpOC;
MarHuTHOE). DJIEeKTPUYECKUI IInceMeHHBIH
TOK B JKHJIKOCTSIX M ra3ax. KOHTPOJTb;
42. | Dnexrpuueckas nemns. JIP16 0.25 09.02.2023 | ITpakTryeckas
C6opxka u mpoBepka paboThI pabora;
AJIEKTPUYECKON e
MTOCTOSTHHOTO TOKa
43. | Cuna toka. JIP17 U3mepenue 0.25 14.02.2023 | Ycruabii
Y PeryJINPOBaHUE CHITBI TOKA OTIpoc;
[TnceMenHbIM

KOHTpOJIb;




44. | DnexTpudecKkoe HampsHKEHHE. 0.25 16.02.2023 | Ycrubrii
JIP18 U3mepenue u OIpoc;
peryJiIupoBaHue HAIPSKECHUS IInceMeHHBIM

KOHTPOJIb;

45, | ConpoTuBIICHUE MPOBOTHUKA. 0.25 21.02.2023 | YcrHbIiT
JIP19 UccnenoBanue OTpoc;
3aBUCHUMOCTH CHJIBI TOKA, [TuceMeHHBIN
UIYIIETO Yepe3 pe3ucTop, OT KOHTPOJIb;
COIIPOTHBIICHUS PE3UCTOPA U
HaNpsHKCHUS Ha Pe3UCTOpe

46. | VY menpbHOE COMPOTHBIICHHE 0 22.02.2023 | VcrubIii
BelecTra. 3akon Oma aJis OIpoc;
y4acTKa LEIH. [InceMenHbIn

KOHTPOJIb;

47. | Y aenpHOE COMPOTHUBIICHHUE 0.25 28.02.2023 | IpakTrueckas
BemiecTsa. 3axkoH Oma g pabora;
yuactka nenu. JIP20 Onbitsl,

JIEMOHCTPHPYIOIINE
3aBHUCHUMOCTH 3JIEKTPUUYECKOTO
COIIPOTHBIICHUS POBOHUKA
OT €r0 JUIMHBI, TUTOIIAIN
MOTIEPEYHOT0 CEYCHUS U
MaTepuaia

48. | TTocnemoBarenbHOE U 0.25 02.03.2023 | VeI
napajieIbHOE COCIMHEHUE OIIpoC;
npoBoaHukoB.JIP21 [IpoBepka IInceMeHHBIH
IIpaBUJIa CIOXKEHUS KOHTPOJIb;
HanpsHKeHUH Ipu Mocie0Ba-

TEJIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB

49. | TlocnenoBarenbHOE U 0.25 07.03.2023 | [TpakTHuecKast
napaiesIbHOe COeMHEHUE pabora;
npoBoaHukoB.JIP22 [Iposepka
MpaBHJIA JUIS CHITBI TOKA TIPH
napaieIbHOM COCMHEHUN
PE3UCTOPOB

50. | PaGoTa 1 MOILIHOCTH 0.25 10.03.2023 | YcTHBIH
AJIEKTPUUECKOTO TOKA. OIIpoC;

JIP22 TIpoBepKa mpaBmiIa s [TnceMeHnbIi
CHJIBI TOKA IIPU HMapajljIeIbHOM KOHTPOJTb;

COEIMHEHUH PE3UCTOPOB




51. | PaboTra 1 MOILHOCTH 0.25 14.03.2023 | YcTHbIH
aneKTpuyeckoro Toka JIP23 OIpoc;
Omnpenenenue padOTHI [TucbmeHHbIiM
AIEKTPUIECKOTO TOKa, KOHTPOJIb;
UIYIIETO Yepe3 pe3ucTop

52. | 3akon [Ixoyns— Jlenna. JIP24 0.5 16.03.2023 | YcrHbrit
OrnpeneneHne MOITHOCTH OTpoc;
3JIEKTPUYECKOI0 TOKA, IInceMeHHBIN
BBIZICJISIEMOM Ha PE3UCTOPE KOHTPOJIb;

53. | DnekTpHYecKue e U 0 21.03.2023 | Vcrublit
MOTPEOUTEIH DIICKTPHUIESCKOM OTpoc;
sHeprum B ObITy. KopoTkoe [TuceMeHHbII
3aMBIKaHHE. KOHTPOJIb;

54. | JIP25 UccnenoBanue 1 23.03.2023 | IIpakTHueckas
3aBHCHUMOCTH CHJIbI TOKA, pabora;
UIYIIETO Yepes JIaMIIOUKY, OT
HaIpsDKEHUS Ha
neJIP260npenenenue KI1J]

HarpeBaTest

55. | KP Ne4 "TToctosiHHBIN TOK" 0 04.04.2023 | KouTpoibHast

pabora;

56. | I[TocTOAHHEBIE MarHWTEHL 0.25 06.04.2023 | YcTHBIIT
Bzaumoneicreue OITpPOC;

MOCTOSIHHBIX MAarHUTOB. IInceMeHHBIN
JIP27 UccnenoBanue KOHTPOJIb;
MarHMTHOTO B3aMMOJICHCTBHS
IMOCTOSIHHBIX MAarHUTOB

57. | MarautHOe mnosie. MaraHuTHoe 0.25 11.04.2023 | YcTHbIN

rmoJjie 3eMJIM U ero 3HauYeHHe OTIpoC;
IS sku3HU Ha 3emue. JIP28 ITnceMeHHBIH
N3ydyeHre MarHuTHOTO OIS KOHTPOJIb;
MOCTOSIHHBIX MarHUTOB TP UX

00BETMHEHNH U Pa3JIeICHUN

58. | OneIT Dpcrena. MarautHoe 0.25 13.04.2023 | YcrHBIH
T0JIE DJIEKTPUIECKOTO TOKA. OTIpoC;
JIP29W ccnieqoBaHue aeiicTBUS IInceMeHHbIi
ANEKTPUYECKOTO TOKA Ha KOHTPOJIb;

MarHMTHYIO CTPEIIKY




59. |Tllpumenenue 0.25 18.04.2023 | YcrHblit
ANEKTPOMAarHUTOB B TEXHUKE. OIIpoC;
JleficTBHEe MAarHUTHOTO MOJIS Ha IIucprMeHHBIH
MPOBOJHUK ¢ ToKOM. JIP30 KOHTPOJIb;
OneIThI, IEMOHCTPUPYIOLIHE
3aBHCUMOCTh CHUJIBI B3aUMOJICH-

CTBHSI KATYIIKU C TOKOM U
MarHuTa OT CHUJIbI TOKA U
HaNpaBJICHUs TOKA B KaTYyIIKE

60. | DiekTpoaBUTATEIb TTOCTOSTH- 0.5 20.04.2023 | YcTHBIH
HOro Toka. Mcnonp3oBanue OIIpoC;
3JIEKTPOJIBUTATENIEHN B [TuceMenHbIN
TEXHUYECKUX YCTPONUCTBAX U KOHTPOJIb;
Ha Tpa"cnopre.JIP31
Nzyuenue neiictBust
MarHUTHOTO TIOJIS Ha
MIPOBOJHHK C TOKOM

61. | KPNe5 "MaruutHble siBIeHUS" 0 25.04.2023 | KonrposbHas

pabora;

62. | OnbiTel Papanes. SBnenue 0.25 27.04.2023 | Vcrublit
ANEKTPOMArHUTHOW UHIYKITHH. OI1poC;

JIP32 KoHcTpynpoBaHue u ITucemenHbIl
u3ydeHue paboThl KOHTPOJIb;
AIIEKTPOABHUraTENS

63. | [IpaBuiio Jlenua. 0.25 04.05.2023 | YcrHbIi
Onektporeneparop. JIP33 ompoc;
N3zmepenne KITJ{ [InceMenHbIn
ANIEKTPOABUTATEEHON KOHTPOJIb;
YCTaHOBKH

64. | CiocoOsI oIy YeH st 0.25 05.05.2023 | ;
BJIEKTPUYECKON SHEPIUHU. ; V CTHBIM
DJIEKTPOCTAaHIIUM Ha OIpoc;
BO300HOBIISIEMBIX HCTOYHHUKAX [TuceMeHHBIIH
sHepruun.JIP34 OnbITel 1O KOHTpPOJIb;
UCCIIEIOBAaHUIO SBJICHUS
ANEKTPOMArHUTHOW UHIYKITUH:

HCCIEN0BAHNE NU3MEHEHUN
3HAYEHUS U HAMPaBJICHUS
WHIYKIIMOHHOTO TOKA
65. | IToroBast KOHTpoJIbHas paboTa 0 11.05.2023 | KouTposabHas

pabora;




66.

Peszeps

16.05.2023

YcTHbIM
OIpoc;
ITnceMeHHEBIN
KOHTPOJIb;

67.

Peszepn

18.05.2023

VcTHBIN
OTpoc;
IInceMeHHBIN
KOHTPOJIb;

68.

Pe3zeps

23.05.2023

YcrHbiit
OIpoc;
ITnceMeHHBIN
KOHTPOJIb;

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka, 8 kiacc/Ileppimkun A.B., O0OIECTBO C OrpaHMYCHHONW OTBETCTBEHHOCTHIO "M3/1aTenbecTBO
DK3aMeH;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.B. Ilepprmkun ®@usnka-8xin 2017 M. JIpoda

H.B. ®unonosnu Metoaudeckoe nocodue 2015 M. [Ipoda

A.E. Mapomn, E.A. Mapon CaMocTosiTebHBIE M KOHTPOJbHBIE PaboThI-8 kiacc 2017 M. Ipoda
B.B. lIlaxmaToa ,0.P. llledep Auarnoctuueckue padotsl -8 kitacc 2016 M. JIpoda

A.E. Mapom, E.A. Mapos, C.B. Ilo3otickuii Coopuuk Borpocos u 3amgaud 2015 M. poda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHMUE

Jlocka yueOHas

[xad

Crenn «KpaTHble U 10JIbHBIC €AUHUIBI 1

Tabmuna «Hexoropeix ¢pusndeckux Bennuut B cucteme CHy» 1

[IpaBuiia mo TexHuke 6€30MaCHOCTU MIPU BHIIOJHEHHE Ta00paTopHOi paboThl 1
HOYTOYK

MIPOEKTOP

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPAIIUM

1. MOOUIIBHBIN 1a00PAaTOPHBIN KOMILIEKC AJ1 y4eOHOU MPAKTUUECKON U MPOEKTHON JAESITEIbHOCTH 1O
¢buznke
2. nudpoast 1a00pATOPHSI IS YIUTEIIS

. 6apomeTp-aHepous

. OJIOK MUTaHMS PETYIIUPYEMBIH

. Be0-Kamepa Ha MOJBUKHOM LITATUBE

. BUACOKaMEpa IJis pa6OTLI C OIITUYCCKUMHU an6opaMH

3
4
5
6. BECbl TEXHUYECKUE C PA3HOBECAMH .
7
8. reHeparop 3ByKOBOH .

9

. TUTpOMETD (TICUXPOMETD) .
10. rpy3 HaOOpHBIi
11. nuHaMOMETp TEMOHCTPALIMOHHBIH .
12. KOMIUTEKT TOCY Il IEMOHCTPAIIMOHHOH C TPUHA/IIICKHOCTIMHU

13. MaHOMETp KHUAKOCTHOM IEMOHCTPAIIMOHHBIH
14. MeTp 1eMOHCTPallMOHHBIN
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