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MNOACHUTEJIBHASA 3AITMCKA

ConeprkaHue IporpaMMbl HalpaBJIeHO Ha (YOPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH y4YallluXCsl U
OpraHu3aINIo U3y4eHUs (PU3NKU Ha IESTEIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH IpeIMeTa
B peanmzauuu tpedoBanuit ®I'OC OOO k naaHupyeMbIM JINYHOCTHBIM U METANIPEIMETHBIM Pe3yJIbTaTaM
00y4YeHHsI, @ TAK)KE MEKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YUEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHuUs.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «®U3UKA»

Kypc ¢pusukn — cucteMoo0pas3yromuii A €CTeCTBEHHOHAYYHBIX YIEOHBIX MPEIMETOB, TIOCKOJIBKY
¢u3nUeckre 3aKOHbI JIS)KAaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTHEH, acTpOHOMUEH
U Qusnueckoii reorpaduein. dusznka — 3T0 NMpeaMeT, KOTOPHI HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO ¥ IIPEJOCTaBIAET Hanbosiee sicHble 00pa3iibl IPUMEHEHUS HAyYHOT O
METO/1a O3HAHUs, T.€. CII0c00a MOTYUYeHUs JOCTOBEPHBIX 3HaHU 0 Mupe. Hakonen, ¢puznka — 3to
IIpEeIMET, KOTOPBIN HapsAy C IPYTMMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH JAaTh IIKOJbHUKAM
npeJcTaBiIeHrue 00 YBIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIEHOTO OTKPBITUS
HOBOTO 3HAHMSL.

OnHa U3 rIaBHBIX 337a4 PU3NUECKOro 00pa3oBaHus B CTPYKType 00IIero ooOpa3oBaHHs COCTOUT B
(opMHpPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U HHTEpeca K HayKe y OCHOBHON MacChl 00y4JaronIuxcs,
KOTOpBIE B JJaJIbHEHIIEM OyIyT 3aHATHI B CAMbIX pa3HO 00pa3HbIX chepax aestenpHocTu. Ho He MeHee
BaXHOMU 3aJ1a4€H SABIIETCS BBISBICHHUE U MOArOTOBKA TAJTAHTJIMBBIX MOJIOBIX JIFOJEH IS IPOAOIKECHUS
00pa3zoBaHus U JaJIbHEHIEH TPOPECCHOHAIBHON ACATEIHPHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JaHUU HOBBIX TE€XHOJOIMH. COrnacHo MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
omnpenenenuio, EctecTBeHHOHAay4YHAs TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeI0BEKa 3aHUMAaTh aKTUBHYIO I'PaX-
JAHCKYIO TIO3UIIMIO IO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAesIMU. HaydHO rpaMOTHBIN YEJIOBEK CTPEMUTCS
Yy4acTBOBATh B ApT'YMEHTUPOBAHHOM OOCYKICHHH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEero CIEeAYIONMX KOMIIETEHTHOCTEH:

— HAY4HO 00BACHATH SIBJICHUA,
— OLICHUBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'0 UCCJICAOBAaHN,
— HHTCPHNPETUPOBATH JAHHBIC U NCII0JIb30BaTh HAYYHBIC JOKA3aTCIbCTBA JJIA IMOJTYYCHH A BEIBOIOB.

W3yuenne pu3KMKH ClIOCOOHO BHECTH PEIAIOINNA BKJIAJ] B JOPMHUPOBAHUE €CTECTBEHHOHAYUYHOU
IPaMOTHOCTH O0YYaOLTHXCS.

HEJIN U3YYEHUA YYEBHOI'O ITIPE/IMETA «®U3UKA>»

[enn uzydenus: GU3MKU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus onpeneneHsl B Konmenmuu
npenogaBaHus yaeoHoro npeameta «dusnka» B 00pa3zoBaTeIbHBIX opranu3anusix Poccutickoit @enepanun,
pean3yIonuX OCHOBHBIE 00111e00pa3oBaTelbHbIE MPOrpaMMbl, YTBEPKIEHHOI perienneM Komteruu
MunucrepcTa npocsenierus Poccuiickoit deaepannn, mpotokodt ot 3 aexadps 2019 r. Ne [TK4BH.

Lenu u3ydeHus: GU3UKH:

— npuoOpeTeHre HHTepeca U CTPEMIICHUS 00YJaIOUINXCS K HAYYHOMY U3YUEHHUIO MPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHUE NMPEACTABICHUIN 0 HAYYHOM METO€ MO3HAHUS U (HOPMUPOBAHHE UCCIIE0BATEIHCKOTO

OTHOIICHUS K OKPYXAIOIIUM SBJICHUSAM,



— (dopMupoBaHHEe HAYYHOTO MUPOBO33PEHHUSI KaK pe3ysibTaTa H3y4eHHs] OCHOB CTPOSHUS MAaTEPUU U
(dbyHIaMEHTANBHBIX 3aKOHOB (DU3HKH;

— (QopMupoBaHUE IPEACTABICHUI O pOJIH (PU3UKH JJISl pa3BUTHUA APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;

— Ppa3BUTHE MPEJICTABICHUH 0 BO3MOXKHBIX cepax Oynyiieit mpodeccuoHanbHON 1eATeIbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHIO B 3TOM HaIPABJICHHH.

JloCTIKEHHE ATHX LieJIel Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs 00ECIIEYMBAETCS pEIICHUEM
CJICAYIONINX 33/1a4:

— mpuoOpeTeHne 3HaHUI 0 TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— npuoOpeTeHre yMEHHU ONUCHIBATE U OOBIICHATH (PU3UUECKUE SABJICHUS C UCTIOIb30BAHUEM
IIOJIyYEHHBIX 3HAHUH;

— OCBOCHHE METOJIOB PELICHHS MPOCTEHIINX PACYETHBIX 3a/1a4 C CIIOIb30BAHNUEM (PU3HUECKUX
MOJIEJICH, TBOPYECKUX U NTPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

— pa3BUTUE YMEHUI HAOII0AaTh MPUPOIHBIC SBJICHUS U BBITIOIHATH ONBITHI, 1a00paTOpHbIE PadOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

— OCBOCHHUE NMPUEMOB paboThl ¢ HHpOpMaLueil pusnyeckoro copepkanus, BKItoYas HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTIKCHUAX (DU3UKH; aHATN3 U KPUTHUECKOE OIICHUBaHNE HH(OPMALIUH;

— 3HAKOMCTBO cO chepamu MpoheCcCUOHATBHON JACATEIHPHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHUSIX (DU3NICCKOIN HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVTAHE

B cootBercTtBum ¢ ®I'OC OOO dusuka sBaseTcs 00s3aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oobpazoBanus. JlaHHasi mporpaMMa mpeaycMaTpuBaeT uzydeHue Gu3uku Ha 6a30BOM YpOBHE B 8
KJjIacce B 006éMe 68 4yacoB IO 2 4daca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

Pa3gen 1. TensioBbIe ABJICHUSA

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BellecTBa. Macca u pasmepsl
aTOMOB U MOJIEKYJI. OTBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJI0KEHHS MOJIEKYIISIPHO-KMHETUYECKON TEOPHUN.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro cocTosiHUI BemecTBa. Kpucraminueckue u amopgHbIe Tena.
OOBsicHEeHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJOKEHUN MOJICKYIIPHO-KMHETHIECKOM
teopu. CMauyMBaHUE U KaNWUISPHBIE SBICHUS. TEIIOBOE paclIupeHUe U CHKATHE.

Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEINIOBOTO IBMKEHUS YaCTHULL.

Buytpennss sHeprust CriocoObl UI3MEHEHHS BHYTPEHHEH YHEPTHH: TEIUIONepeada U COBEPIIeHNE paOOTHI.
Bunbl Temonepeadn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHNUE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BeleCTBa. TernI000MeH U TeMIOBOE PaBHOBECHE.
VYpaBHenue terioBoro 6ananca. [lnaBnenrue u oTBepaeBaHrEe KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs
terioTa riaBnenus. [TapooOpa3zoBanue u konnencanus. Mcmapenue (MC). Kunenue. Y nenpHas Temaora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUs OT aTMOC(hEpHOro aapieHus. BrnaxHocTs Bo3ayxa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTA CrOpaHusl.

[TpunnmIB padoThl TeruioBbix apurateneii. KI1/] termmoBoro apuratens. TemnoBsie ABUTATENH U 3aIUTA
okpyxatomiert cpeasl (MC). 3akoH coxpaHeHHsI U IPEBPALCHNs YHEPTUU B TEIUIOBBIX npoueccax (MC).

Hemoncmpayuu

1. HabGmronenne OpOyHOBCKOTO JIBHIKEHUS
. Habmonenue muddyzum
. HaGmonenue siBnennii cMauMBaHUS U KaMMLIISIPHBIX SIBJICHUMA
. Habnroienue TerniaoBoro pacimpeHus Ten
. I3aMeHeHue naBieHus ra3a npu U3MeHeHHH 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUI
. [IpaBuna u3mMepeHns Temneparypol
. Bune! remionepenauu
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. OxnasxJieHre pu CoBepIIeHUH paboThI

9. HarpeBanue npu coBepIiiieHUU paOOThl BHEITHUMH CHIIAMH
10. CpaBHEHUE TEMIOEMKOCTEHN Pa3IMYHBIX BEIIECTB

11. HaGnroneuue kuneHust

12 .HabmroieHre MOCTOSTHCTBA TEMITEpaTyphl MPH TUTABICHUN
13. Moaenu TEIUIOBEIX ABUTraTeiel

Jlabopamopuusie padbomot u onvimot

1. OnbITHI MO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbITH 10 HAOJIIOCHUIO TETIJIOBOTO PACIIUPEHUS ra30B, )KUIKOCTEH U TBEPABIX TEl

4. OmpenerneHue JaBIeHUS BO3AyXa B OalsIOHE IIIpUIa

5. OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCHMOCTD JaBICHHS BO3AyXa OT €ro 00bEMa M HarpeBaHUs WK
OXJIXK]ICHUS

6. [IpoBepka ruMoTe3bl TUHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOMKA )KUIKOCTH B TEPMOMETPUUECKON TPYOKe
OT TEMIEPATYPBI

7. Habnroienue u3MeHeHsl BHYTpEHHEH SHEPIUH Tella B pe3yibTare Terionepeaadn U padoThl BHEIIHUX
CHII

8. MccnenoBaHue sBICHUS TEIUIOOOMEHA PU CMEIINBAHUU XOJIOJHON U TOpsSYe BObI

9. Onpenenenue KOIMYECTBA TEIJIOTHI, OJY4EHHOTO BOAOH MPHU TEINIOOOMEHE C HArPEThIM
METaJUIMYECKUM LUIUHAPOM



10. Onpenenenue yieabpHON TEIIOEMKOCTH BELIECTBA
11. MccnenoBanue mpouecca uCrnapeHus

12. OnpeneneHne OTHOCUTENBLHOM BIAXXHOCTH BO3/TyXa
13. OnpeneneHue yeabHOM TEIIOTHI IJIABJICHHUS JIbJIa

Pasznea 2. DinekTpuyecKkue 1 MArHUTHbIE SIBJICHUS

DnekTpusanus Teil. [[Ba poaa 3yekTpuyeckux 3apanoB. BzanmopaeiicTeue 3apsskeHHbIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEIHMUMHBI 3apAJI0B U PACCTOSIHUS MEXAY TeJlaMu).

Onekrpruueckoe noje. Hanpspk€HHOCTH anekTprudeckoro nois. [I[puHumn cynepno3unum 3JeKTpUIeCKUX
noJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsiioB. DIEMEHTAPHbBIN eKTprudeckuii 3apsaa. Ctpoenue atoma. [TpoBogHukmn
Y JUDJIEKTPUKHU. 3aKOH COXPAHEHMS JJIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUH TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKM MOCTOSTHHOTO TOKA.
JleficTBUSI PJICKTPUIECKOTO TOKA (TETUIOBOE, XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUECKHH TOK B KHUIKOCTIX
U razax.

OnexTpuueckas nemnb. Cuna Toka. DJIeKTpudeckoe HanpspbkeHne. ConpoTUBIIEHHE POBOIHUKA. Y AETIBHOE
COIPOTHBIIEHNUE BellecTBa. 3akoH OMa aiis yuacTtka 1enu. [locnenoBarenbHoe U napajjieIbHOE COEAMHEHNE
IIPOBOJTHUKOB.

PaboTa n MOIIHOCTB 3JEKTPUYECKOro ToKa. 3akoH J[xoyns— JleHna. DnekTpuyeckue enu U moTpeOuTenu
3IIEKTpUUYECKON 3HEpruu B ObITy. KOpoTKOe 3aMbIKaHue.

[TocTtossHHBIE MarHuThl. B3auMonencTBue MOCTOSHHBIX MAarHuTOB. MarHuTHOE noJie. MarHuTHOE 1oJie
3eMJIu ¥ €ro 3HaueHue AJs )ku3HU Ha 3emuie. OnbIT OpcTena. MarHuTHOE 1oJie JIEKTPUYECKOrO TOKA.
[IpumeHeHne 21eKTpOMarHuToB B TEXHUKE. JlelicTBHEe MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
DneKTpoABUTaTEb IOCTOSHHOTO TOKA. Mcronb30BaHye 2IEKTPOABUraTeNIel B TEXHUYECKUX YCTPONHCTBAX U
Ha TPaHCIOpTE.

OnbiTel @apajes. SBaeHue 3aeKTpoMarHuTHOM nHIyKkuu. [Ipasuio Jlenna. DnexrporeHeparop. CrocoOsl
MOJTyYEHUS JIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHLIMN HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DnexTpu3anus Tein
JIBa pona 3neKTpUYECKHX 3apsAI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEll
Y CTpoUCTBO U ACHUCTBUE MIEKTPOCKOIIA
DNeKTpocTaTUYEeCKask MHTYKIUS
3aKOH COXPAaHEHHUS NIEKTPUUECKUX 3apsi/I0B
[IpoBONHMKY U TUDIEKTPUKHU

MogenupoBaHue CUIOBBIX JINHUN JIEKTPUYECKOTO MOJIS
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. I3Mepenune cuitbl TOKa aMIepMeTpom
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. I3MepeHue 31eKTpUuecKoro HampsbKeHHs BOJIBTMETPOM
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. PeocTtaTt u mara3uH cCONnpoTUBICHUN

—
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. BzaumoencTBrue NOCTOSIHHBIX MAarHUTOB

—
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. MOI[CJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH pa3acICHUA IIOJIOCOB MarHuTa

—
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. MOI[CJ'II/IPOBaHI/Ie MarHUTHBIX I10JICH MOCTOSHHBIX MarHUTOB

—
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. OneIT Opcrena



19. MarauTtHoe 1ojie TOKa. DJEKTPOMAarHuT

20. [eiicTBHE€ MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOTO TOKA

22. VccnenoBaHue ABICHUS AJIEKTPOMArHUTHON MHAYKIIUU

23. OnbiTel Dapanes

24. 3aBUCUMOCTb HallpaBJIEHUs HHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUS
25. DnexTporeHepaTop OCTOSHHOTO TOKa

Jlabopamopuwvie pabomut u onvimul

OnBITHI 110 HAOTIOACHUIO ANEKTPU3AINH TEJT UHAYKIIHUEH U MPU COIPUKOCHOBEHUH
UccnepoBanue neicTBUs 3JIEKTPUUECKOTO MOJISI HA TPOBOJHUKHU U TUAJIEKTPUKU
COopka u mpoBepka paboThI AMEKTPUIECKON IETTH MTOCTOSHHOTO TOKA

N3mepenue u peryampoBaHue CHIIbI TOKa

A

N3mepenue u peryampoBaHue HAMPSKEHUS

6. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIPsKEHUsI Ha PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD JIEKTPUUECKOTO COMTPOTUBIICHHS POBOJAHUKA OT €0 JJIUHBI,
JIOILA M TIOTIEPEYHOTO CEUCHHS U MaTepuasa

8. IIpoBepka npaBuiia CIOKEHUS HAMIPSKEHUHN MPU MOCIIEIOBATEILHOM COEIUHEHUHU ABYX PE3UCTOPOB

9. TlpoBepka mpaBuiia JJig CUIJIbI TOKA IPU MapajIeIbHOM COEAMHEHUN PE3UCTOPOB

10. Onpenenenne padboOTHI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. OnpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJAEISIEMON HA PE3UCTOPE

12. VccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, MAYILETO Yepe3 JIAMIIOUKY, OT HANPSHKEHUS Ha HEl

13. Onpenenenue KIIJI narpeBarens

14. UccnenoBanue MarHUTHOT'O B3aUMO/ICUCTBUS IOCTOSIHHBIX MAarHUTOB

15. V3ydeHnue MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPHU UX 00bEITMHEHUH U pa3/IeiICHUN

16. VccnenoBanue AeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUSA KaTYIIIKKA C TOKOM U MarHuTa OT
CHWJIBI TOKA U HAIPaBJIEHUS TOKA B KaTYIIIKE

18. N3yuenue neiicTBUS MAarHUTHOTO TOJIsL HA IPOBOJTHUK C TOKOM

19. KonctpynpoBanue u u3ydyeHHe pabOThI 3JIEKTPOABHUIATEIS

20. U3mepenue KII/] anexTpoaBurarenbHON ycTaHOBKH

21. OnbITHI 11O UCCIETOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHAYKIIUU: UCCIIEJOBAHNE U3MEHEHUI

3HAYCHHUA U HAIIPABJIICHHUA UHAYKIITUOHHOI'O TOKA



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJ/IbTATDBI

N3yuenue ¢pu3nku B § Kilacce HAIpaBJICHO Ha JOCTHXKEHUE 00yYarOIUMUCS JTUYHOCTHBIX,
MeTaNnpeMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOEHUS y4eOHOI0 peIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TIPOsIBIIEHUE UHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3HUECKON HAYKH;
— IICHHOCTHOE OTHOIICHHE K IOCTUKECHUSM POCCUHCKUX YUEHBIX (DU3UKOB.
I'pasxicoanckoe u 0yxoéno-upagcmeennoe 6ocnumanue:

— TI'OTOBHOCTbH K aKTUBHOMY Y4aCTHUIO B OGCy)I(,Z[GHI/II/I OGH.IGCTBGHHO-SH&‘II/IMBIX N 3THYCCKHX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMPUMECHCHUEM I[OCTI/I)KCHI/Iﬁ (1)I/I?>I/IKI/I;

— OCO3HAaHHE BAXKHOCTHU MOPAJIBHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO.
Jcmemuueckoe ocnumanue:

— BOCHPHUATHE 3CTETUYECKUX KauecTB (pU3nUecKol HaAyKu: €€ TapMOHUYHOT'O TIOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH.

l[eunocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTHU (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MIO3HAHUS MUPA, OCHOBBI

Pa3BUTUS TEXHOJIOTHUH, BAKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;
— Ppa3BUTHE HAYYHOH JTH0O03HATENFHOCTH, MHTEPECA K UCCIIE0BATENILCKOM AeATENbHOCTH.
Dopmuposanue Kyibmypol 300p06b: U IMOUUOHATLHOZ0 ONAZONONYHUA:

— OCO3HAaHME LIEHHOCTH 0€30MacHOro 00pa3a KU3HHU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
B2XHOCTH TpaBUJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JOPOTaX, C SMEKTPHUIESCKUM U TETIJIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTH HaBbIKA pe(IEKCUH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOr'o JKe MpaBa y
APYyroro 4ejaoBeKa.

Tpyooeoe 6ocnumanue:

— aKTHUBHOE y4acTHE B PEIICHUU MPAKTHYECKUX 3a7a4 (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKON ¥ COIMAIbLHON HAMIPABIEHHOCTH, TPEOYIONINX, B TOM YHCIE U GU3HUECKUX
3HAHUI;

— HMHTEpEC K MPAKTUYECKOMY HM3y4YCHMIO Tpodeccuil, CBI3aHHBIX C (PU3HUKOIL.
JKono2uueckoe eocnumanue:

— OpHEHTAIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHUM /Ui PELIeHUs 3a7a4y B 00J1aCTH OKpY KaroIien

Cpelibl, INTAHUPOBAHUS TTOCTYITKOB U OIICHKH WX BO3MOXKHBIX MOCIEACTBUHN JIJIsI OKPYIKAIOIIEH CPEJIbI;
— OCO3HaHHE TJIOOAIBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U MyTeH UX PEIICHUS.

Aoanmayusa odyuarouiecoca K U3MEHAUUMCA YCI08UAM COUUATbHOU U RPUPOOHOTL CPeObl:

— TOTPEeOHOCTH BO B3aMMO/ICHCTBUM TIPY BBHIIOJTHEHUHU UCCIIEOBAHUN U MPOEKTOB (PU3HUECKON
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

— TMOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO eSTebHOCTE;

— MOTPeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM Uucie (GOPMYIHPOBATh UJIEH, MOHATHUS,



TUNOTE3bl O (PU3HYECKHX OOBEKTaX U SIBICHUSAX;
— OCO3HaHHE Ne(PUIIMTOB COOCTBEHHBIX 3HAHUHM U KOMIETEHTHOCTEH B 001acTH (pU3HKY;
— TUIAHUPOBAHME CBOETO Pa3BUTHSI B MPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPCMIJICHHUC aHAJIM3UPOBATh U BBIABJIATL B3AUMOCBA3U IPUPOIBLI, 06mecma 1 5KOHOMHKH, B TOM

YHCIIe ¢ UCTIOJIb30BaHUEeM (PU3NYECKUX 3HAHUM;
— OLIEHKA CBOMX JICUCTBHUM C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPENly, BO3MOXKHBIX TTTOOAIBHBIX
MOCJIECTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIe TO3HABATEIbHBIC JCHCTBUS

bBa3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIUKA, OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUS,

— BBIABJISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (paKTax, JaHHBIX U HAOMIOICHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

— BBIABJIATH NPUYHNHHO-CJICACTBCHHBIC CBA3U ITPHU U3YUCHUHN (1)I/IBI/ILICCKI/IX SIBIICHUH U IIPpOLIECCCOB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOLIeHI/II>'I, BbIABHUI'ATh

THUIIOTE3BI O B3aUMOCBA3AX (bHBH‘-IGCKHX BCJINYHH,

— CaMOCTOSITEIILHO BBIOMPATh CIIOCO0 perieHus yueOHoi pusznyeckoi 3a1aun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PEUICHUS, BEIOOP HanOoJIee MOAXOASIIETO C Y4ETOM CaMOCTOSITEIEHO BBIJICTICHHBIX
KpUTEPUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:
— HMCIIOJIB30BAaTh BOITPOCHI KaK HUCCIEA0BATEIbCKUM HHCTPYMCHT IIO3HAaHM,

— MPOBOAUTH MO CAMOCTOSITENILHO COCTABIIEHHOMY ILJIAHY OTIBIT, HECIOKHBINA (PU3NYECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHue (PU3NUECKOTO SIBICHMUS,

— ONLCHUBATH HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH HH(bOpMaL[I/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBAaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSTENBHO (hOopMyTUPOBATH OOOOIIICHHSI U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeH NS, OIIBITA, UCCIIEIOBAHMS,

— MPOTHO3UPOBATh BO3MOXHOE JajibHElIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAKKE BBIABUTaTh

MIPEIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Paboma c ungpopmavueii:

— TPUMEHSTH Pa3UYHbIE METO/IbI, ”HCTPYMEHTHI U 3aIPOCHI IIPU OUCKE U 0TOOpe HH(POPMALIUU HITH

JTAHHBIX C Y4ETOM IPEATIOKEHHON YueOHO! (PU3NIECKO 3a1auu;

— aHaJM3UPOBaTh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUI0B U GOPM
[IPEICTaBICHMS;

— CaMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (OPMY MpeAcTaBICHUS HH(POPMALIMY U UIUTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IharpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMSIMU.

YHuBepcaabHble KOMMYHUKATUBHBIC JEHCTBUS



Obwenue:

— B X0Ie 00CYXXJIeHUs YI4eOHOr0 MaTepuraia, pe3yJbTaToB Ja00OpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI 110 CYIIECTBY 00CYX/1aeMOW TEMBI U BBICKA3bIBATh WCH, HAIICJICHHBIC HA PEUICHHUE 33[a4d U
Moj/IepKaHue 0JIaroXKenaTeIbHOCTH OOIIECHUS;

— COIIOCTABJISTh CBOU CYXACHHUS C CY>KICHUSIMU IPYTUX YYaCTHUKOB JHaliora, OOHapyKUBATh
pasivyue ¥ CXOACTBO MO3UIIMI; BhIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABISATh PE3YAbTAThl BHIMOTHEHHOTO (PU3MYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEI0BAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COMpPYOHUUECME0):

— TIOHUMATh ¥ UCTIOJIh30BATh MPEHUMYIIECTBA KOMAHIHOW ¥ WHAMBHYaTbHON pabOThHI IPU PEIICHUN
KOHKPETHOU (pr3nyecKkoit mpoOIemsr;

— MPUHUMATD LEIH COBMECTHON JEeSTEIbHOCTH, OPTaHU30BBIBAThH AEUCTBUS 1O €€ JOCTUKECHUIO:
pacmpenensaTb poir, 00CyKIaTh MPOLECCHI U Pe3yIbTaThl COBMECTHOU paboThl; 0000IIaTh MHEHUS
HECKOIBKUX JIFOICH;

— BBITNIOJHSATH CBOIO YacTh PabOTHI, JOCTUTAs KAUeCTBEHHOTO PE3YJIbTaTa 10 CBOEMY HAIMIPABICHHUIO U
KOOPJIUHHUPYS CBOU JCHCTBUS C IPYTUMHU WiIEHAMU KOMaH/Ibl;

— OICHUBATh Ka4YC€CTBO CBOCI'O BKJIaJa B O6I.HHI>1 IMPOAYKT IO KPUTECPUAM, CAMOCTOATCIILHO

chOpMyITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcanbHbIC PETYIITUBHbBIC 1CUCTBUS

Cwnoopzauuzauuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYAIUSIX, TPEOYIOIIUX JIISl pEIIeHUsT (PU3HUECKUX
3HAHU;

— OPHUCHTHUPOBATHCSA B PA3JIMYHBIX IOAXOAAX IMPUHATUSA pGI_HeHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJIBHOG, IIPUHATHC
perieHus B TpyIIe, IPUHATHE PEIICHUN TPYIIION);

— CAaMOCTOSITEIILHO COCTABIIATh AJITOPUTM pelIeHHUs GU3NUECKOH 3a1auu UITH TIaHaA UCCIIEJOBAHUS C
y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIpejlaracMble
BAPUAHTHI PEILCHUN;

— J1e1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.
Camoxkoumpons (pegpnexcus):
— JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYallUH U MpeJyiaraTh MjaH e€ N3MEHEHNUS;

— OOBSICHATH IPUYUHBI JOCTHXKCHUS (HEIOCTHKECHNUS) PE3YIIbTaTOB ICATEIIEHOCTH, JABATh OLICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B I€ATEIHHOCTD (B TOM YHUCIIE B X0/ BBIIOIHEHUS (PU3NUECKOTO UCCIIEOBAHUS
WJIM NTPOEKTa) HA OCHOBE HOBBIX 00CTOSTENLCTB, U3MEHUBIINXCS CUTYAllUH, YCTAHOBJIEHHBIX OLIHUOOK,
BO3HUKIIUX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHUE PE3YJIbTATA IIETTU H YCIOBHSIM.
DmouuonanvHwvlii UHMENIEKM:

— CTaBUTH ce0s HA MECTO APYTOro YeJIOBEKa B XOJI€ CIIOpa MITH TUCKYCCHH HA HAYYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHMUS U JIOTUKY IPYyroro.



Ilpunamue cedsn u opyzux:

— MpHU3HABaTh CBOE MPaBO Ha OMUOKY MpH petieHnH (GU3NUecKHX 3a7a4 WK B YTBEP)KICHUIX Ha
Hay4YHbIE TEMBI U TaKOE K€ MPaBO JAPYroro.

INPEJAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yapTaThl HA 6A30BOM YPOBHE JIOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTh Y 00 yUJaIOLTUXCSI
YMEHUM:

— HCIOJIb30BaTh NOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tella, HACHIIICHHBIH U HEHACHI-
LICHHBIN Nap, BIaXXHOCTh BO3yXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPTHsl, TEIJIOBOM JIBUTATEb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsij, JIEKTPUUECKOE T0JIE, TPOBOAHUKHU U AUDIEKTPUKH, TOCTOSHHBIN

BHCKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOC I10JIC,

— pa3nuuaTh ABJICHHS (TEIUIOBOE pacIIMpEeHHe/CKaThe, TeIyionepeaaya, TeioBOe paBHOBECHE,
CMa4yMBaHKE, KaMUISIPHBIC SIBIICHUS, HCTIApEHIE, KOHICHCAIINS, TUIABJICHUE, KPUCTATU3aIUs
(oTBepaeBaHme), KUTICHHE, TEIJIoNepeaava (TermIonpoOBOAHOCTh, KOHBEKIIUS, U3ITYICHHE ); STICKTPU3ALIH
TeJ, B3aUMOJICHCTBHUE 3apsI0B, IEHCTBUS JEKTPUIECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJICHCTBHE
MAarHuToB, ﬂeﬁCTBHG MAarauMTHOI0 1oJid Ha MPOBOAHUK C TOKOM, SJICKTPOMAIrHUTHASA I/IH,Z[yI(I_[I/IH) 10 O1Iu-
CaHMIO X XapaKTePHBIX CBOMCTB ¥ HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE

SIBJICHHE;

— Ppacmo3HaBaTh MPOSBICHHE M3YYCHHBIX (U3NYECKUX SBICHHI B OKPYXKAIOIIEM MHPE, B TOM YHCIIE
(bHSI/I‘IeCKI/Ie SABJICHUSA B IIPUPOJC: ITOBECPXHOCTHOC HATAKCHUC U KAITUJUIAPHBIC SIBJICHUA B IPUPOJL,
KPUCTAJLIBI B TIpUpoe, uznydeHue ColHIa, 3aMep3aHre BOAOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE
POCHI, TYMaHa, HHEC, CHCTA, SJICKTPUYCCKUC SABJICHUS B aTMocq)epe, QJICKTPHUYCCTBO KUBBIX OPraHU3MOB;
MarHUTHOE TI0JIe 3eMJIH, APEi( MO0 COB, POJIb MArHUTHOTO TTOJIS JJIs1 )KU3HU Ha 3emiie, OJISIPHOE CH-
SIHUE; TIPY 3TOM MIEPEBOIUTH MPAKTHYECKYIO 3a/1a4y B YUCOHYIO, BBIICISAThH CYIIECTBCHHBIC
CBOMCTBA/MIpU3HAKHA (PU3NYECKUX SBJICHUM;

— OIIMCHIBAaTh U3yUYECHHBIE CBOWCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3HUECKUE BETHUNHBI
(Temrieparypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, YAENIbHAs TEIVIOEMKOCTD BEILIECTBA,
yllenbHas TeIyIoTa IJIABJICHUS, YeIbHAas TeII0Ta NapooOpa3oBaHus, yAeIbHAasl TEIUIOTa CTOPAHUS
TOTUTUBA, KOA(PPHUIIUEHT MOJIE3HOTO JICHCTBUS TEIJIOBOI MAIIMHbI, OTHOCUTEINIbHAS BJIAYKHOCTh BO3/TyXa,
JIIEKTPUYECKUN 3apsiJl, CUJIa TOKA, DJIEKTPUYECKOE HAIIPSKEHUE, COIPOTUBIICHUE ITPOBOIHUKA, YACIBHOE
COIIPOTHBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUUYECKOTO TOKA); TIPH OMUCAHUU MPABUIIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCHIOIB3YEMBIX BEJINYMH, 0003HAYCHUS U €IUHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOIUTH (hOPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUYMHY C JPYTUMHU BETMUYNHAMH,

CTPOUTH TPaPUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, (PM3HUECKUE SBJICHUS U MPOLIECCHI, UCIOIB3Ysl OCHOBHBIE
MOJIOKEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPHH CTPOEHUS BELIECTBA, IPUHIIUII CYTIEPIIO3ULIUU TOJIeH
(Ha KauECTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH Oma Ji1s yyacTka 1emnu, 3akoH J[xoyrs -
Jlen1ia, 3aKOH COXpaHEHUsI PHEPTUH; IIPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTUYECKOE BhIPAKEHUE;

— 00BACHATH (hHM3MUECKUE TIPOIECCH U CBOWMCTBA TEJN, B TOM YUCIIC U B KOHTEKCTE CUTYAIIHid
MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIATH IPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTD O6’b$IC'
HEHHE U3 | - 2 JOTUYECKUX IIaroB ¢ onopoi Ha 1 - 2 U3y4eHHBIX CBOWCTBA (PU3NUECKUX SBICHHM,

($U3NYIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pemaTh pacyéTHbIe 3a7auu B 2 - 3 e CTBUSA, HCTIONB3YS



3aKOHBI U (JOPMYJIBL, CBSA3BIBAIOIINE (PU3UUYECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H
3aMUCBIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JJISl PEIICHUS 3a/1a41, BBIOMPATh 3aKOHBI
1 popMyIibl, HEOOXOIUMBIE [T €€ PEeLICHHsI, TPOBOAUTH PACUETHI M CPABHUBATH MOyYEHHOE 3HAUCHHE

(bHSH‘IGCKOﬁ BCJINYHHBI C U3BCCTHBIMU JaHHBIMH,

— pacrno3HaBaTh NPo0IEeMbl, KOTOPbIE MOKHO PEHIUTh MPU NOMOIIH (PUINIECKUX METOJI0B; UCIIOIb3YS
OMHUCaHUE UCCIIEI0BAHUS, BBIJCISTH IPOBEPSIEMOE MPEANOI0KEHHE, OLIEHUBATH MPABUIBHOCTD MOPSIIKa

MMPOBCACHUA UCCIICAOBAaHM, 1CJIaTh BBIBOABI;

— TPOBOAUTH OMBITHI IO HAOTIOACHHUIO (PUINYECKUX SIBICHUHN WIN (PU3HMUECKUX CBOWCTB TEI
(xanuIUIsipHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3/yXa OT €ro 00bEMa, TeMIepaTyphl; CKOPOCTH MPO-
1[ecca OCThIBaHMSI/HArPEeBaHUs MPU U3IYUSHHUH OT LIBETA U3JTy4arolIeil/Iorionaonei moBepXHOCTH;
CKOPOCTh MCIIaPEHUSI BOJbI OT TEMIEPATYPhI KUAKOCTU U IUIOMAIN €€ TOBEPXHOCTH; IIEKTPU3AIUS TEI
Y B3aUMOJEHCTBHE NEKTPUUECKUX 3apsI0B; B3aUMO/IEHCTBHE OCTOSHHBIX MarHUTOB, BU3yaIn3alus
MarHMTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB; IEHCTBUS MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTelIsl TOCTOSHHOTO TOKa): GOpMYyIUPOBAThH
IIpOBEpsieMbIe MPEINOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000PYI0BaHMSI; ONTUCHIBATD

X071 OmbITa U (POPMYIUPOBATH BHIBOJIBI,

— BBINOJHATH NPSIMbIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaMPSHKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB GU3NYECKUX BETUYHNH; CPABHUBATD
PE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIFOTHON TOTPEITHOCTH;

— TIPOBOJMTH UCCIICAOBAHHE 3aBUCUMOCTH OAHOHN (PU3MUECKOM BETMYUHBI OT IPYTOil ¢
UCIOJIb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCHMOCTb COIIPOTHBIIEHHS IPOBOIHUKA OT €r0 JUIMHBL,
IUIOLIAIA MONIEPEYHOIO CEUYEHUS U yIEIBHOIO CONPOTHUBIICHUS BELIECTBA TPOBOJHUKA; CHIIBI TOKA,
UIYLIEro Yepe3 MPOBOJHUK, OT HAIIPSKEHUS Ha IPOBOJAHUKE; UCCIIEIOBAHKE ITOCIIEN0BATEIBHOIO U I1a-
paJUIETILHOTO COEAMHEHHH MTPOBOIHUKOB): TUIAHUPOBATh UCCIIEA0OBAaHUE, COOMPATh YCTAHOBKY U
BBITOJIHATE U3MEPEHHUSI, CIIEAYS MPEATI0KEHHOMY TUIaHy, GUKCUPOBATH PE3YNIbTAThl HOJTYYECHHOM

3aBUCHMMOCTH B BUJC TaGHI/II_I n Fpa(bI/IKOB, ACJIaTh BBIBOJELI IO PE3YyJIbTaTaM UCCICAOBAHUA;

— MPOBOAUTH KOCBEHHbIE U3MepEHUs (PU3NUECKUX BEIMYMH (yIeTIbHas TeII0OEMKOCTh BELIECTBa,
COIPOTHUBIICHUE MMPOBOJHUKA, paO0Ta U MOIIHOCTb 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBATh U3MEPEHMUS,
coOupaTh IKCIIEPUMEHTATILHYIO YCTAHOBKY, CIIEys MPEIJI0KEHHON HHCTPYKIUH, U BBIYUCIIATH
3HAYEHUE BEINYMHBL;

— Co0I0JaTh MpaBUiIa TEXHUKH 0€3011acHOCTH MPpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

— XapaKTepU30BATh MPUHLMIIEI AEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOH
Ha MX OMHMCAHUs (B TOM YHCJIE: CUCTEMa OTOILICHHS JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIepMETP,
BOJIETMETP, CUETUHK ICKTPUUECKOI SHEPTHH, HIIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEBATEIbHBIC
AJIEKTPONIPUOOPHI (IPUMEPHI), HIEKTPUUYECKHE MTPEIOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOIBUTATEINb
MIOCTOSTHHOTO TOKa), MCTIOJIb3Ysl 3HAHUA O CBOMCTBAX (PU3MUYECKUX SBICHUN U HEOOXOAUMBIE

(bH3I/I‘IeCKI/I€ 3aKOHOMCPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA H U3MEPHUTENIbHbIE TPUOOPHI 0 CXEMaM U
CXEMAaTUYHBIM PUCYHKAM (3KHJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI 3JIEKTPUUECKUX LIETEH ¢
MOCJIeIOBATEIbHBIM U MAPaJUICIbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3jindas YCIOBHbIE 0003HAYECHUS

OJICMEHTOB JJICKTPHUUYCCKUX ueneﬁ;

— TPUBOJIUTH MIPUMEPHI/HAXOIUTH HHPOPMALIHUIO O IPUMEPAX MPAKTUYECKOTO HCIIOIb30BAHHS



(u3HUECKUX 3HAHUH B MOBCEHEBHOM JKU3HU TS 0OecriedeHrsi 0€30MacHOCTH MPU OOpaIeHUH ¢ PrUOo-
pamMH ¥ TeXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 370POBbS U COOIIOICHUS HOPM 3KOJIOTHIECKOTO

MTOBEJICHUS B OKPYXKAIOIICH cpelie;

— OCYLIECTBIATh NMOUCK HH(POpPMAIUU (PU3NYECKOTO CoJepXKaHMs B ceTu MIHTEepHeT, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpaBHEHUS JIOTIOJTHUTENBHBIX HCTOYHUKOB BBIICIATHh HH(OPMAIIUIO,

KOTOpasi SIBJSETCS] IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCIIOJIB30BaTh IIPU BBIIOJHEHUN YUE€OHBIX 3aJJaHUI HayYHO-IIOMYJIIPHYIO JIUTEpaTypy GU3NIECKOTO
COJIepKaHus, CIIPAaBOYHbIE MaTepHaJIbl, pECYPCHI C€TH VIHTEpHET; BlaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, TpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

— co3JaBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIBKUX MICTOYHUKOB (PU3NYIECKOTO CO/IEPKAHNUS, B TOM YHCIIE TyOINYHO NPEACTABIATh PE3yIbTAThI
INPOEKTHON MJIM MCCIIE0BATEIbCKOM AEATEIFHOCTH; IPH 3TOM IPaMOTHO HCIOIb30BaTh U3yYEHHBIN
MOHSATUHHBIN anmapar Kypca (U3uKH, COTPOBOXKIAThH BHICTYIIJICHHE MTPE3CHTAIINCH;

— TIpH BBIIIOJIHEHUH Y4eOHBIX MTPOEKTOB U HCCIEA0BaHUN (PU3MUECKUX MPOIIECCOB PACTIPEACTATh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABICHHBIMU 3a7a4aMU, CIICJUTh 32 BHITIOJTHEHUEM IJIaHa
JEHCTBHI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]] B IESTEIILHOCTh TPYIIIIBL;

BBICTpanBaThb KOMMYHHUKATUBHOC BBaHMOHCﬁCTBHC, MMpOABJIAA TOTOBHOCTD pa3pCulaTb KOH(l)J'II/IKTbI.



TEMATHYECKOE IINTAHUPOBAHUE

IIPOTPAMME

Ne HaumeHoBaHMe pa3e/10B H TeM KonuuecTBo yacoB Jara Bujbl 1esiTeIbHOCTH Buanbl, JyekTpoHHbIe (HU(POBLIE)
n/m | NporpamMmal H3y4YeHust ¢opmbI o0pa3oBaTe/lbHbIE
BCEro | KOHTPOJIbHBIE | MpPaKTHYeCKHe KOHTPOISi pecypeni
pa6oTsI pa6oTsI

Paznen 1. TennoBble siBaenust

1.1. | CTpoenue u cBolicTBa BeliecTBa 7 0 0 01.09.2022 | HabaroneHne ¥ HHTEPIPETALHS OMBITOB, CBUACTEIbCTBYOLUIMX 00 aTOMHO-- YcerHbrit http://school-
25.09.2022 | mMoneKyIIpHOM CTPOESHHHU BEILECTBA: OMBITHI C PACTBOPEHHEM Pa3IMYHBIX BEIIECTB B oI1poc; collection.edu.ru

BOJIE;

1.2. | TenJioBbIe npoLEcChHI 21 2 3 26.09.2022 | O6ocHOBaHUE MTPABUII U3MEPEHUS TEMIIEpaTyphl; ITuceMeHHBIH http://school-
08.12.2022 KOHTPOJIB; collection.edu.ru

Hroro no pazneny 28

Pazzen 2. DnexTpuyeckne 1 MArHUTHBIE SIBJICHHSI

2.1. | DaexTpuyeckue 3apsabl. 7 0 0 09.12.2022 | HabaroneHue 1 poOBEICHNE OIBITOB I10 3JICKTPU3ALIMH TEJI IPU COIPHKOCHOBEHUH 1 Tectuposanue; | http://school-

3apskeHHbIE TEJIa B UX 31.12.2022 | nHIyKUIUEH; collection.edu.ru
B3auMMoOeiicTBHE

2.2. | TIocTOSIHHBII 3JIeKTPHYECKUI TOK 20 2 5 11.01.2023 | HabmroneHne pa3indHbIX BUJOB IEHCTBHS 2JICKTPUIECKOI0 TOKA K 0OHAPYKCHHE ITHX KontpomnsHas http://school-
26.03.2023 | BHJIOB JACHCTBUS B ITOBCEIHEBHOM KU3HU; pabora; collection.edu.ru

2.3. | MaruuTHbI€e SIBJIEHUS 6 0 1 03.04.2023 | WccrnenoBaHne MarHUTHOTO B3aMMOJACHUCTBHUS MOCTOSIHHBIX MarHHTOB; VerHbiii http://school-
23.04.2023 OIIpoc; collection.edu.ru

2.4. | DneKTpOMArHUTHASI MHIYKIHUS 4 1 1 24.04.2023 | OmBITHI 10 KCCIIEAOBAHUIO SIBJIICHUS DJICKTPOMArHUTHON HHIYKITHH: UCCIIe/JOBaHHE Ipaktuueckas | http://school-
14.05.2023 | n3MeHeHHId 3HAYCHUS Y HAIIPABJICHHSI HHAYKIIMOHHOTO TOKa; pabora; collection.edu.ru

Hroro no pasneny 37

PesepBroe Bpemst 3
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HNOYPOYHOE IIVIAHUPOBAHME

Ne | Tema ypoxka KosuyectBo 4acoB Jarta Bunapi,
n/n u3yyeHus | popmMbl
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHe
KOHTPOJISI
padoThl padoThI

1. | OcHOBHBIE MTOJIOKEHHS MOJIEKYIISIPHO-KHHETHIECKOU Teopun | 1 0 0 02.09.2022 | YcrHbrit
cTpoeHus BemecTBa ONbITHL, TOATBEPKAAIOIINE OCHOBHEIE orpoc;
MIOJIO’KEHUS] MOJIEKYISIPHO-KMHETHIECKOH TEOpUH.

2. | Macca u pa3mepbl aToMOB U MoJieKyll. OObsICHEHHE CBOICTB 1 0 0 07.09.2022 | YcrHbrit
Ta30B, JKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN OTIpOC;
MOJIEKYJISIPHO-KHHETHUECKOH TEOPUH.

3. | Mojaenu TBEpIOTO, KHUKOTO U Ta3000pa3HOTO COCTOSIHU I 1 0 0 09.09.2022 | TectupoBanue;
BEIIIECTBA.

4. | Kpucrauimueckue u amop(Hbie TBEPBIC Tema. 1 0 0 14.09.2022 | YcrHsrit

orpoc;

5. | Cma4yuBaHUE U KaIIUJUISIPHBIE SIBICHUS 1 0 0 16.09.2022 | Ycrublii

o1poc;

6. | TerioBO€ pacipeHue U CxaTue 1 0 0 21.09.2022 | Ycrablii

o1poc;

7. | O6001ICHNE U3YYSHHOTO 110 TEME :TETIJIOBBIC SBJICHHS 1 0 0 23.09.2022 | IInucsmeHHBII

KOHTPOJIb;

8. | Temmneparypa. CBsi3p TeMIepaTypsl CO CKOPOCTHIO TETIOBOTO | 1 0 0 28.09.2022 | YcrHbrit
JIBYDKEHUS YacTull. BHyTpenHsis sneprus. Crioco0bl 0TIpOC;
M3MEHEHUs BHYTPEHHEH SHepruu: Temonepesada u
COBepILIEHHE PaOOThI

9. | Buasl Terionepeaayn: TEMIONPOBOIHOCTh, KOHBEKIINS, 1 0 0 30.09.2022 | TectupoBanue;
U3IIy9eHHE.

10. | KonuuecTBo TEmIOTHL. YiebHas TEIIOEMKOCTb BELIECTBA. 1 0 0 05.10.2022 | ITucoMmeHHbIH

KOHTPOJIB;

11. | JJaGoparophas pabota Nel: CpaBHEHHE KOJIUYECTB TEIJIOTHI 1 0 1 07.10.2022 | ITpakTrueckas
TIpY CMELIMBAHUH BOJBI Pa3HOH TeMIepaTyphbl. pabora;

12. | TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO | 1 0 0 12.10.2022 | [TucoMeHHbIH
OanaHca. KOHTPOJIb;

13. | JTaboparopHast pabota Ne2 : 3mepenue yaenpHou 1 0 1 14.10.2022 | [TpakTrueckas
TEIUIOEMKOCTH TBEPAOIO TEA. pabora;

14. | Pemenwue 3ama4 o Teme: TemnooOMeH 1 TEIUIOBOE 1 0 0 19.10.2022 | ITucsMeHHbIH
paBHOBecHe. YpaBHEHHE TEIUIOBOrO OanaHca. KOHTPOJIB;

15. | Konrponbnas pabora Nel no teme: 1 1 0 21.10.2022 | KonTponsHast
KosmuectBo TermnoTel. YpaBHEHHE TEIIOBOTO OanaHca. pabora;

16. | [InaBneHue u OTBEplIeBaHUE KPUCTAIIMYECKUX BELIECTB. 1 0 0 26.10.2022 | Ycrablii
VY aenbHas TEeroTa IUIaBiIeHUs oI1poc;

17. | IlnaBneHue ¥ OTBEpAEBAHUE KPUCTAIIUUECKUX BEILECTB. 1 0 0 28.10.2022 | TectupoBaHue;
Y aenbHas TeroTa IUIaBiIeHUs

18. | [TapooOpa3zoBanue u koHaeHcanwms. Mcnapenne. Kunenue. 1 0 0 09.11.2022 | TectupoBanue;
VY penpHas TEI0Ta NApooOPa30BAHMS

19. | 3aBUCHMOCTB TEeMIIEpaTypbl KUIIEHHUS OT aTMOC(HEPHOTO 1 0 0 11.11.2022 | [TucemeHHbIH
JIaBIICHUS KOHTPOJIB;

20. | JJabopatopnas pabota Ne 3 : I3mepenue BiakHOCTH Bo3ayxa. | 1 0 1 16.11.2022 | Ilpaxtuueckas

pabora;




21. | Oueprus TonnuBa. ¥ AeibHas TEIIIOTa CTOPaHMUS. 1 18.11.2022 | ITucsmeHHbIH
KOHTPOJIB;
22. | Pemenue 3aa4u Ha TeMy: Pacuér konuyecTBa TEIIOTh 1 23.11.2022 | ITucoMeHHbIH
KOHTPOJIB;
23. | IIpunHuuns! padboTs! TermoBsIx aurareneil. KI1/] Temosoro 1 25.11.2022 | TectupoBaHnue;
JBHUTATEIS.
24. | Pemenue 3ana4 Ha Temy : KT/ TerutoBoro nsurarens 1 30.11.2022 | ITucoMeHHbIH
KOHTPOJIb;
25. | TenyioBble IBUTATEINH U 3AIIUTA OKPYKAIOIIEH CpelIbL. 1 02.12.2022 | Ycrublid
o1poc;
26. | 3aKOH COXpaHEHUs U IPEBPAILCHUs YHEPTUU B MEXaHUYECKUX | 1 07.12.2022 | YcrHbiit
Y TEIJIOBBIX MpoILeccax orpoc;
27. | Pemenue 3a1a4 Ha 3aKOH COXpaHEHUs SHEPIUU 1 09.12.2022 | ITucbMeHHbIH
KOHTPOJIB;
28. | Konrponbnas padora Ne2 1 14.12.2022 | KontponbHas
o reme: Mcnapenue. Kunenne. Konnencanus pabora;
29. | Dnexrpu3zanus Ten. J[Ba pojia 31eKTpUYECKUX 3apsiioB 1 16.12.2022 | Ycrablid
oI1poc;
30. | BaumogpeiicTBre 3apspkeHHBIX Tell. 3akoH Kynona. 1 21.12.2022 | TectupoBanue;
31. | Onexrpudeckoe mosne. [Ipuniun cyneprno3uunu 1 23.12.2022 | TectupoBanue;
SJIEKTPUIECKUX MOJIeH
32. | Hocurenn >5eKTpUIecKrX 3apsiioB. DIeMEHTApPHbIN 1 28.12.2022 | TectupoBanue;
SJIEKTPUIECKUH 3aps]
33. | CtpoeHue aToma. 1 11.01.2023 | TectupoBaHue;
34. | [IpoBOJHHMKH U AUANEKTPUKH. 3aKOH COXPaHEHUS 1 13.01.2023 | Ycrbiid
3JIEKTPUYECKOT0 3apsia o11poc;
35. | O600IeHNe H3YUYEHHOTO TIO TeMe: DIIEKTPUUECKUE SIBICHUS 1 18.01.2023 | [TucemeHHbIH
KOHTPOJIb;
36. | OnexTpuUeCcKUi TOK. Y CI0BUS CYILIECTBOBaHMS 1 20.01.2023 | Ycrnbiit
EKTPUYECKOTO TOKA. VICTOYHUKH TOCTOSIHHOTO TOKa o1poc;
37. | JdedcTBUS IIEKTPUYECKOTO TOKA (TEIIOBOE, XUMHYECKOE, 1 25.01.2023 | Ycrabrit
MarHuTHOE). or1poc;
38. | DneKTpUUECKHid TOK B XHJIKOCTSAX U Ta3ax. 1 27.01.2023 | Ycrablii
oI1poc;
39. | JlaboparopHas padota Ne 4: CO0pKa 311€KTpUUYECKOil LIeru 1 1 01.02.2023 | ITpakTrueckas
HU3MEpEHHUE CUIIbI TOKA B €€ Pa3JIMuHbIX y4acTKax. pabora;
40. | ConpoTuBieHHE IPOBOJHHUKA. Y IETFHOE COMPOTUBIICHUE 1 03.02.2023 | YcrHbrit
BEIIECTBA oI1poc;
41. | JJabopatophas padota Ne 5 : I3mepeHue HanpspKeHUs Ha 1 08.02.2023 | ITpakTrueckast
Pa3IUYHBIX YYacTKaX 3JIEKTPUUECKOH LemnH . pabora;
42. | JJabopatophas pabota Ne 6 :PerynupoBanue cuibl TOKa 1 10.02.2023 | IlpaxkTuueckas
peoctaTom. pabora;
43. | JJabopatopnas padota Ne 7 : I3amepeH#e COnpoTUBIICHUS 1 15.02.2023 | Ilpaxktuueckas
MIPOBOJIHUKA MIPY TIOMOIIM aMIIEpPMETPa U BOJIBTMETpA. pabora;
44. | 3axon Oma a1 yyactka nenu. Pemenue 3ai1au 1 17.02.2023 | [TucoMeHHbIiH
KOHTPOJIb;
45. | 3axon Oma i1 yuacTka nemnu. Pemenne 3amaq 1 22.02.2023 | IInceMeHHBII

KOHTpOJIb;




46. | I[locnenoBaTensHOE U apaljIeTbHOE COETUHEHUE 1 24.02.2023 | TectupoBanue;
IPOBOAHHKOB.

47. | IlocnenoBarenbHOE U MapauIeNIbHOE COSTUHEHHE 1 01.03.2023 | TectupoBanue;
TIPOBO/IHUKOB.

48. | IlocnenoBarenbHOE U MapauIeNIbHOE COSTUHEHHE 1 03.03.2023 | [TucpMeHHbIH
TIPOBO/IHUKOB. KOHTPOJIb;

49. | Pemenue 3a1a4 Ha COEMHEHNE TPOBOTHUKOB. 1 15.03.2023 | [TucemeHHbIH

KOHTpOJIb;

50. | Konrponbhas pabora Ne3 1 17.03.2023 | KonTponbsHast
o Teme: 3akoH Oma s y9acTKa menu pabora;

51. | PaboTa 1 MOLITHOCTb 3JIEKTPUUYECKOT0 TOKa. 3aK0oH JIkoysi— 1 22.03.2023 | TectupoBanue;
Jlenna

52. | JlaboparopHas padota Ne 8 : I3mepeHue MouHoCTH U paboThl | 1 05.04.2023 | ITpakTryeckas
TOKA B DJIEKTPUYECKOM J1amIie. pabora;

53. | DnexTporpoBoIKa 1 MOTPEOUTENH SJIEKTPUUECKON SHEPTUU B | 1 07.04.2023 | Ycrublid
6biTy. KopoTkoe 3amblkanue 0oI1poc;

54. | Pemienne 3agad va 3akoH Jxoyms-Jlenna 1 12.04.2023 | [TucemeHHBIHA

KOHTPOJIB;

55. | KonrponbHas pabora Ne4 1 14.04.2023 | KonTponsHast

o Teme: PaboTa 1 MOIITHOCTB 3JIEKTPHYECKOTO TOKA. pabora;

56. | [locrosiHHBIE MarHUTHI. B3aumoeiicTBre OCTOSHHBIX 1 19.04.2023 | YerHblit
MarauToB. MarautHoe nojie. MarHuTHOE moJie 3eMITH U €TO OTIpOC;
pOJIb 1UIs )KU3HH Ha 3emIie

57. | Ompir Dpcrena. MarautHoe moJie 3JeKTPHYECKOTO TOKA. 1 21.04.2023 | YcrHbrit

o1poc;

58. | JlaboparopHast padota Ne9 : COopka 311eKTpoMarHira u 1 26.04.2023 | Ilpaxktuueckas
WCHBITAHUE €0 JeHCTBHUS. pabora;

59. | Jle#icTBrE MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM. 1 28.04.2023 | TectupoBaHue;

60. | DnexTponBUraTeslb MOCTOSHHOTO TOKa 1 03.05.2023 | YcrHbrit

o1poc;

61. | JlaboparopHast padota Ne 10 : 3yueHue 351eKTpUIecKoro 1 05.05.2023 | ITpakTrueckast
JIBUTATEIIS] IOCTOSIHHOTO TOKA (Ha MOEIH) pabora;

62. | OnbiTel Dapajes. SIBneHUE 3MEKTPOMATHUTHON UHIYKLIUY. 1 10.05.2023 | TectupoBaHue;
IIpaBuino Jlenna.

63. | Dnexrporeneparop. CriocoObl MOIyYEeHUS SIEKTPUUECKON 1 12.05.2023 | Ycrablii
SHEpruy. DJIEKTPOCTAHIMH Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX 011poc;
SHEpruu

64. | Dnexrporeneparop. CriocoObl MOIyYEeHUS SIEKTPUUECKON 1 17.05.2023 | Ycrblii
SHEpruu. DJIEKTPOCTAHIMH Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX o11poc;
SHEpruu

65. | Konrponbnas pabora NeS no reme: MaruutHoe nose 1 19.05.2023 | KonrponbHas

pabora;

66. | Ucrounuku cBera. Pacmpoctpanenue cera.Otpaxenue ceera | 1 24.05.2023 | Ycrblii

oI1poc;

67. | [Ipenomnenue csera. Ilnockoe 3epkaiio 1 26.05.2023 | Ycrublit

01Ipoc;




68. | JIunza

31.05.2023

[TucemeHHbIH
KOHTPOJTb;

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUI1 YYHEHUKA

®dusmka 8 knacc/Ilepeimkun A.B., OO0 «IPODAy»; AO «M3aatensctBo [IpocsemieHue;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. ITepprmkun A.B., 'yrauk E.M. ®@u3suka. 8 knace. — M.: [Ipoda, 2019

2.A.B.Ileppikun. COopHHK 3a1a4 10 pu3uke. 7-9 kmaccbl. — M.; «Ox3amen», 2020

3. IlpumepHBbIe TporpaMMsbl o y4eOHBIM IpeameTam. Pusuka. 7 — 9 kiaccsl: npoekt. — M.: [IpocBerienue,
2020

4. BonkoB B.A. YHuBepcangbHbIe TIOYpOUHbIE pa3pabOTKu 1Mo Gu3mKe: § Kiacc. — 3 —e u3.. nepepadboT. u
nom. — M.: BAKO, 2019

5. A.E.MapoH, E.A. Mapon KoHTpobHbBIE U caMOCTOSTENbHbBIE PA0OTHI IO (PU3UKE 8 KIIacC: K yUeOHUKY
A.B. Ilepsimkuna. @usuka. 8kiacc. — M.: M3narensctBo «/Ipoda» 2021.

6. H.K.Xannanos, T.A. XannanoBa «®usuka» Tectsl k yaeOHuxy A.B.Ilepeimkuna «®uszuka. 8 kimaccey, M.
«dpoda» , 2019

7. Peanuzarust oOpa3oBaTeIbHBIX TPOTPAMM €CTECTBEHHOHAYYHOHN M TEXHOJOTHUECKOM HAMTPaBJICHHOCTEH 10
¢usuke c ucnoapzoBanueM odbopynoBanus nentpa «TOUKA POCTA»7-11 knaccsl/ MUHHCTEPCTBO
npocsemnieHust Poccuiickoit @enepannn/,2022r.

8. TexHoIornuecKrue KapTol ypokoB

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://school-collection.edu.ru



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPY/IOBAHHE

CrnpaBo4HBIE TAOJIHUIIHI,

Hcnonb3yemble TEXHUYECKUE CPENICTBA:

* [IepcoHanbHbBI KOMITBIOTEP

* MynbTUMEIUITHBIN TPOEKTOP

OO6pazoBaTenbHBIC TUCKHU

VYyeOHbIe AEMOHCTPAIIUU TT0 BCEMY KYpPCY (PU3UKH OCHOBHOM IIKOJIBI C TOAPOOHBIMU KOMMeHTapusiMu. DVD
muck.6 UMIL] Apcenan o6pa3oBaHus

[Ipe3enTanuu, co3JaHHbIe YUUTEIEM U I€TbMU B Mpoliecce 00pa3zoBaTeNbHOTO Mpoliecca Mo Kaxa0i
HU3y4aeMou Teme

Kommnekt pusznueckoro I'MA obopynoBanus Asisi IpoBeaeHUS J1a00OPaTOPHBIX padoT.

OBOPYJIOBAHMUE JJ151 IPOBEJEHUS IABOPATOPHbBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIMN

KommekT o6opynoBanust Llentpa «Touka pocTta
MynbTUMEAUITHBINA TPOSKTOP, 000PYT0BAHUE IS AEMOHCTPAIIUNA, TPOBEACHUS JTA0OPATOPHBIX padOT C
MYJIbTHIATYNKAMHU.






