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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MporpaMMbl HAIPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIMIo U3yueHus: (U3UKHN Ha JesITeIbHOCTHON OCHOBE. B Hell yunThIBatOTCS BO3MOKHOCTHU MTpeIMeTa
B peasmsainuu TpeboBanuii ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3yJibTaTaM
o0OyueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnknu — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SBJICHUMN, U3y4aeMbIX XUMHEH, OHO0JIOTHel, acTpoOHOMUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHMpa, HO U IPEJOCTABIIsAET Haubosee sicHble 00pa31bl IPUMEHEHUS
HAY4HOI'O METOJia IO3HAHMUs, T.€. COoco0a MOIy4eHHs JOCTOBEPHbIX 3HaHUi o Mupe. Haxonen, ¢pusuxa —
3TO MpPEeAMET, KOTOPBIN HAPsy ¢ APYTUMH €CTECTBEHHOHAYYHBIMU MPEAMETaMU JIOJKEH J1aTh IIKOJIbHUKAM
IpeCTaBICHNE 00 yBIEKATEIbHOCTH HAYYHOT'O HCCIEOBAHUS U PAIOCTH CaMOCTOSITEIBHOTO OTKPBITUS
HOBOI'O 3HaHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKType 0oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HAyKe y OCHOBHON MacChl 00yJaroInuxcs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
B)KHOM 3aJ1ayueil SIBJISIETCS BBIABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJOJIBIX JIFOJIEH TSl POIOIIKEHUS
o0pa3oBaHus U JalbHEUIIeH npodeccuoHaIbHOMN 1eATEeIbHOCTH B 0071aCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUN. COrJIacHO MPUHATOMY B MEKIYHAPOIHOM COOOIIECTBE
ornpezaeneHuio, EcrecTBeHHOHaYYHAsi TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
JAHCKYIO IMO3HIIHIO 110 OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMU, H €r0
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMHU. HaydHOTrpaMOTHBIHM YeIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIIeM, OTHOCSIITNXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HETO CIAEAYIOIINX KOMIIETCHTHOCTEH:

— HAY4YHO 00BACHATH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCIIO0Jb30BAaTh HAYYHBIC NOKA3aTCIbCTBA JIJId IMOJIYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH peIIaAOInil BKIIa B JOPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0yYaromMuXcsl.

HEJIN U3YUYEHUSA YYEBHOTI'O IPEJMETA «®U3UKA»

Henu nzyuenus pu3nku Ha ypoBHE OCHOBHOTO 00I11ero 00pa3oBaHus onpeaeneHs B Konuenmmn
npernoiaBaHus yueoHoro npenmera «Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepa
L[MH, peaTU3yIOIIUX OCHOBHBIE 00111€00pa3oBaTebHbIE IPOrPaMMBbl, YTBEPKAEHHOH perienneM Komernu
MunuctepctBa npocsetienus Poccuiickoit @enepanuu, nporokon ot 3 aexadps 2019 r. Ne [1K4BH.

Henu nzyuenust puszuxu:

— MpHOoOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJarOUINXCs K HAYYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;



— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHHUSIM;— (POpMHUpPOBaHHE HAYYHOTO

MHPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHHUsI OCHOB CTPOCHHSI MaTepru U (yHAAMEHTAIBHBIX
3aKOHOB (PU3HKH;

— (QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU JUTsl pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— pa3BUTHUE NPEJCTABICHUN O BOBMOXHBIX cpepax Oyayiied mpodeccnoHanbHOM e TeNbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEeieMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTIoKeHne ITUX LeNeil Ha ypOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus 00eCIIeunBaeTCs peeHueM
CIEIYIOIIMX 3a1a4:

— MpUOOpETeHHE 3HAaHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— mnpuoOpeTeHne yMEHUM OMUCHIBaTh U OOBACHATH (PU3MUYECKUE SIBJICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHU;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTCﬁIlIHX paC‘IéTHLIX 3aJa4 ¢ UCIIO0Jb30BaHUCM q)HSI/I‘leCKI/IX
MOZ[GJIef/'I, TBOPYCCKUX U IMTPAKTUKOOPHUCHTHUPOBAHHBIX 3a1a4,

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB OpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
OKCIICPUMCHTAJIBHBIC HCCIICAOBAHUA C HCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— O0CBOEHHE PUEMOB pabOTHI ¢ HH(popManHel (PU3MUECKOTO CoAepKaHus, BKIt0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (GU3UKH; aHATN3 U KPUTUYECKOE OIleHUBaHNE UH(OPMAIIHH;

— 3HAKOMCTBO cO cepamu npodeccuoHaIbHOMN 1eATeIbHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ @I'OC OO0 (usuka spusercs 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero oobpazoBanus. JlaHHas mporpaMMa NpeaycMaTpuBaeT u3yueHne pu3nku Ha 6a30BOM ypoBHE B 8
Kjlacce B 00b€Me 68 yacoB mo 2 yaca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB ¥ MOJIEKYJI. OBITBI, IOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeulecTBa. Kpucrananueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TN HA OCHOBE MOJIOKEHHIH MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temmeparypa. CBsi3b TEMIIEPATyPBI CO CKOPOCTHIO TEILIOBOTO JIBUYKCHHS YaCTHII.

Buytpennsis sreprus CriocoObl M3MEHEHHsI BHYTPEHHEW YHEPTUU: TeIIonepeada U COBEpIICHHE PabOTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHUC.

KosmdecTBo TErOTHI. Y IebHAas TETUIOEMKOCTD BelIecTBa. TEII000OMEH U TEIIIOBOEC PABHOBECHE.
VYpaBHeHue TermioBoro 6ananca. [InaBnenre M OTBepAeBaHUE KPUCTAJUIMYECKUX BEUIECTB. YeNbHas
teruiora tiaBneHus. [TapoodpazoBanue u konnencanus. Ucnapenne (MC). Kunienue. Y aenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHUS OT aTMoc(hepHOro JaBieHus. BiaxxHoCTh Bo3ayxa.

DHeprus TOMIMBA. Y IeJbHas TEIIOTa CTOPaHHUSL.

[Tpuntumnel padoTs! TermoBsix Asurarenei. KIIJ[ teroBoro apurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpalleHus YHEPTUH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

1. HaGmotenne OpOYHOBCKOTO JBUKCHHSI

2. Habmonenue nuddysuu

3. HaGnronenue sBIICHU CMauyuBaHMS M KalTWJUTSIPHBIX SBJICHUN
4. HabGmroieHHE TETUTOBOTO PACIIUPEHUS TEJT

5. 3meHenune gaBiaeHuUs ra3a Ipy K3MEHEHHH 00bEMa U HarpeBaHUK HIIH
oxnaxzaeHuu 6. [IpaBuna namepeHus TeMieparypbl

7. Bunbl Temuionepenadu

8. Oxnak/IeHue Mpy COBEPIIIEHUH PabOThI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEIICH

Jlabopamopnuvie pabomovt u onvimul

1. OnbITH IO OOHAPYKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00béMa 1 HarpeBaHUs WU
OXJIAXKICHUS

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEMIEepPaTyphl

7. HabmroieHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysbTaTe TeIuionepeaay u padoThl BHEIIHUX
CHII



8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IPY CMELITMBAHUU XOJIOJAHOM U Topsidel BOJIBI
9. OnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJYYCHHOTO BOJON MPH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM LUIUHAPOM

10. Onpenenenue ynenbHo TemoéMKocTy Benlectsa 11. MccnenoBanue npouecca ucnapeHus
12. Onpenenenne OTHOCUTEILHON BIAXKHOCTH Bo3yxa 13. OnpeneneHue yaeabHOM TeIIOThI IJIaBJICHUS
JIbJA

Pa3znea 2. DiiekTpuyeckrue 1 MAarHUTHbIE SIBJIEHUS

Dnektpusanus Ten. [[Ba pona sanexkTpuueckux 3apsaoB. Bzaumoelictsue 3apsbkeHHBIX Ted. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOACHCTBUS 3apSYKEHHBIX TeJl OT BEJIMUUHBI 3apAI0B U PACCTOSHUS MEXIY TeJIaMu).

Dnekrpudeckoe mojie. Hanpspk€HHOCTD 3JeKTpUYecKOro mostst. [I[puHIMI Cynepio3uiing JJIeKTPUIECKIX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTapHbIN eKkTpuueckuid 3apsa. Ctpoenue aroma. [IpoBoaHuku
U AUDJICKTPUKU. 3aKOH COXpaHEHHS SJIEKTPUUECKOTO 3apsijia.
DIIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKHM MOCTOSIHHOTO TOKA.

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TeHJ’IOBOC, XUMHNYECCKOC, MaFHI/ITHOC). SHGKTpI/I‘leCKI/Iﬁ TOK B JKHMAKOCTAX
H rasax.

SHGKTpI/I‘ICCKaH nernb. Cuiia Toka. QHGKTpI/I“IGCKOC HaIIpsAKCHUC. COHpOTI/IBJ'ICHI/Ie IIpOBOAHHKA. VY nenbHOE
COIMPOTUBJICHHUEC BCIICCTBA. 3akon Oma AJId ydacCTKa LCIIN. ITocnemoBarenbHOE U napaujiCJIibHOC
COCAMHCHHNEC ITPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpuyeckue Lenu 1 noTpeduTenu
AJIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMblkaHuE.

IlocTosiHHBIE MarHuTbl. B3auMonelcTBHUE ITOCTOSHHBIX MarHuTOB. MarHuTHoe 1mosje. MarHuTHoe 1oJie
3eMJIu U ero 3HaueHue JJ1s )kM3HU Ha 3emuie. OnbIT Opcerena. MarHuTHOE MoJie SJIEKTPUYECKOro TOKa.
[IpumeHeHue 3JeKTpOMarHuToB B TEXHUKE. [[eicTBMEe MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

BJ'ICKTpO,Z[BI/Il"aTeJ'IB MIOCTOSIHHOT'O TOKa. Mcnoap30BaHue SHCKTpO,HBHFaTeHCﬁ B TCXHHUYCCKHNX YCTPOﬁCTBaX u
Ha TpaHCIOPTE.

Omnprtel @apazes. SIBnenue snexrpoMarauTHor HHAYKIUU. [IpaBumo Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUSI DIIEKTPUIECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpayuu

DneKTpu3anus Tei

JIBa pona aeKTpUUYECKUX 3apsi0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEI
YCTpolCTBO U AEMCTBUE JIEKTPOCKOIIA

DNEeKTpOoCcTaTUYEeCKask MHIYKLIUS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

IIpOBOIHUKY U TUIIEKTPUKHU

MoaenupoBaHHe CUIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS
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15. BzaumoeiicTBiE OCTOSIHHBIX MarHUTOB

16. MoaenupoBaHrue HEBO3MOKHOCTH pa3/IeJIeHUs IOJ0COB MarHura 17.
MopennpoBaHre MarHUTHBIX MOJI€H MOCTOSIHHBIX MATHUTOB

18. OmbIT Opcrena

19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleficTBUE MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM

21 DaexTpoaBUraTesib NOCTOSIHHOTO TOKa

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onbitel @apanes

24. 3aBUCUMOCTD HaIPaBJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIEeKTpOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOIIOJICHUIO SJICKTPU3ALIUH TS HHAYKIMEH U IIPU COMPUKOCHOBCHUH
HccnenoBanue AeHCTBUS 3JEKTPHUCSCKOTO MOJISI HA MPOBOIHUKH U TUICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPUUSCKOH IETH MOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

I

W3mepenue u peryInpoBaHne HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIIYLIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS pe3UcTopa U
HanpsDKEHUs Ha pe3ucTope

7. OmBbITHI, JEeMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUUYECKOT'O COMMPOTHBIICHUS IPOBOJAHUKA OT €TO JUINHBI,
IUTOIIAM [TONIEPEYHOr0 CEUEHHs U MaTepHraa

8. IlpoBepka mpaBuiIa CIOKEHUS HANPSDKEHUH MTPH MOCIIEI0BATEILHOM COSIMHEHHUH JIBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA IPH NAapAJUIEIbHOM COETMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOp

11. Onpenenenrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. UccrnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIETO Yepe3 JTAMITOUKY, OT HAMPSDKEHHS HA HEH

13. Onpenenenue KII/l nHarpeBarens

14. UccrnenoBanue MarHUTHOTO B3aWMO/JICHCTBHS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHUTHOTO MOJISl TIOCTOSTHHBIX MAarHUTOB MPU UX 00BbETUHEHNH U pa3/ieiIeHUN

16. ViccnenoBanue AefcTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpIThL, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJCHCTBHS KaTYIIKH C TOKOM M MarHuTa OT
CHJTBI TOKA W HAINPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUS MarHUTHOTO TOJISL HA POBOJAHUK C TOKOM

19. KonctpynpoBanue u u3ydeHue paOOThl 3JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTaHOBKU

21. OUBITHI IO UCCIIEAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW WHIYKIIMH: UCCIIEIOBAaHHE U3MEHEHNUI

SHAYCHUA U HAIIPABJICHUSA UHAYKIIMOHHOT'O TOKa



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

N3zyuenne ¢pusuku B § Ki1acce HAMpaBJICHO HA JIOCTHKEHHE 00yJarOIUMHUCS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOCHUS yU4E€OHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— MpOsIBIIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hr3HUecKoit

HAYK{; — [EHHOCTHOE OTHOIICHHUE K IOCTUKECHUSAM POCCUHCKUX YUEHBIX (PU3HKOB.

Fpa.ucdancxoe u dyxoeuo-npaecmeeunoe eocnumanue:;
— T'OTOBHOCTb K dKTUBHOMY y4aCTHUIO B O6CY)KI[€HI/II/I 06H_[eCTBeHHO-3Ha‘II/IMBIX 1 OTUYECCKUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,Z[OCTI/I}KCHI/Iﬁ (bI/I3I/IKI/I;

— OCO3HAaHUC BAXKHOCTH MOPAJIbHO-3THYCCKHUX ITPUHIOUIIOB B ACATCIIbHOCTH y‘IéHOFO.

Icmemuueckoe gocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O ITOCTPOCHHU,

CTPOroCT, TOYHOCTH, JIAKOHUYIHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHHWE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA IMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIISIIONIEN KYJIbTYPBI,

— Pa3BUTHC Haquoﬁ J'IIO603H8.T6J'IBHOCTI/I, HHTCPECA K HCCIIEIOBATEILCKON NeITeIbHOCTH.

Dopmuposanue Kyaomypot 300p06ba U IMOUYUOHATLHOZ0 DIAZONOSIYUUA:
— OCO3HaHHE IIEHHOCTH 0€30MacHOro oopasa >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUpE,
BaXHOCTH MPaBUJI 0€301TaCHOTO TOBEJICHHSI HA TPAHCIIOPTE, HA IOPOTaX, C ANEKTPHIECKUM H
TEIUIOBBIM 00OPYAOBaHUEM B JOMAITHUX YCIIOBHSAX;
— ¢(hOpMHPOBAHHOCTH HaBBIKA Pe(IICKCUH, IPU3HAHUE CBOETO MpaBa Ha OMHMOKY U TaKOTro ke

IIpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe socnumanue:
— AaKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKaX CEMbH, IIKOJIbI, TOpOa, Kpasi)
TEXHOJIOTHYECKOUN M COLMAIbHON HAMPABICHHOCTH, TPEOYIONIUX B TOM YUCIIE U PU3MUECKUX 3HA

HUN;— HMHTEpeC K MPAKTUYECKOMY M3YyYEHHUIO NpoQeccHil, CBA3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:
— OpHCHTalHA Ha TPUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HaHUH JJ11 pCUICHUA 3a/1a4 B o0actu
Opr)KaK)IJ_ICﬁ CpCAbl, INIAaHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUI JJIsI
Opr)KaK)IJ_ICﬁ CpCAbl,— OCO3HAaHUC r100aJIEHOTO XapaKTepa IKOJIOTHYCCKUX HpOGJ’ICM n

IIyTEN UX pELICHUS.



Aoanmayus o0yuarouie2oca K U3MEHAUUMCA YCA0GUAM COYUATLHOU U RPUPOOHOIL CPedbl:

— TOTPEeOHOCTH BO B3aUMOACHUCTBUY NPH BHIMOJIHEHUH UCCIICIOBAHUN U IPOSKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

— IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO NEATEIbHOCTb;

— OCO3HaHHE AePHUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 00J1acTH (DU3HKHY;

— IUTAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETECHUU HOBBIX (PM3NYECKUX 3HAHMIA;

— CTpeMJICHHE aHAJTM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPOIBI, 00IIeCTBAa M SKOHOMHUKH,
B TOM YHCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;

— OLIEHKA CBOMX JEHCTBUM C yUETOM BIUSHHUS HA OKPYKAIOIIYIO CPEly, BO3SMOXKHBIX

r100aIbHBIX HOCHCHCTBHﬁ.

METAIIPEAMETHBIE PE3YJIbTATbBI

YHuUBepcalbHbIC TTO3HABATEILHBIC ICHCTBHS

ba3zoevie nozuueckue oeiicmeusn:

— BBIABJIATH U XapaKTEPH30BATh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHUN);

— YCTaHaBIMBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKALMKN, OCHOBAHMS 111 0000IIEHUS U
CpaBHEHHs;, — BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaX, JaHHBIX U
HaOJII0ICHUSX, OTHOCSILIMXCS K PU3NUECKUM SIBIICHUSM;

— BBIABJIATH IPHYUHHO-CIICICTBEHHBIE CBS3H MPU U3YUEHUH (PU3UYECKUX SIBICHUI U IPOIIECCOB;

JieNIaTh BBIBO/IbI C UCIIOJIb30BAaHUEM JI€IYKTUBHBIX U HHAYKTUBHBIX YMO3AKIOUEHUH, BbIIBUTaTh

THITOTE3BI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;

— CaMOCTOSITEIBHO BBIOMPATh CIIOCOO peleHus yueOHoM pusnueckoii 3agauu (CpaBHEHUE
HECKOJIbKUX ~ BAapHAHTOB pPEIIEHUs, BEIOOp HanOoJee MOIXOASIIETO ¢ yYETOM CaMOCTOSITEIIbHO

BBIICIICHHBIX KpI/ITepI/ICB).

baszoevie uccnedoeamensvckue oeicmeus:
— HCIIOJIB30BATh BOIPOCHI KAK UCCIIEN0BATEIbCKUN HHCTPYMEHT ITO3HAHMS;
— MPOBOAMTH [0 CAMOCTOSATEIBHO COCTABIEHHOMY IJIAHY OMBIT, HECJIOKHBIN (PU3NYECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBICHNUS;
— OIIEHMBATh HAa IPUMEHHUMOCTb U JJOCTOBEPHOCTHh MH(OPMAIIHIO, TOJYYEHHYIO B XO/1€
HCCIEA0BAHUS WM SKCIIEPUMEHTA;
— CaMOCTOSITeNIbHO (OPMYIUPOBATH 000OLIEHHS U BHIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUs, OMIbITA, UCCIIEIOBAHMS;
— TMPOTHO3MPOBATH BO3MOXKHOE JalibHElIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKe

BBIIBUT'ATh MIPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmaueii:
— TPHUMEHSTH Pa3INYHbIE METO/IbI, HTHCTPYMEHTHI U 3alPOCHI MIPH MOUCKE U 0TOOpE HHPOpMAITHH

WIN JAHHBIX C Y4ETOM MPEATIOKEHHOH yueOHOH (pu3nuecKoil 3a1auu;



— aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHUIO PA3INIHBIX BUIOB U
dhopm mpecTaBIeHUs,

— CaMOCTOSITeNIbHO BBIOMPATh ONTUMANBLHYIO (OpPMY Mpe/icTaBIeHUS HHPOPMAIIH U

WUTIOCTPUPOBATH PelIacMbIe 3a71a9i HECIIOKHBIMU CXEMaMH, JIHarpaMMaMiu, HHOU TpaduKor U X
KOMOHWHAIIUSIMU.

YHuBepcalbHbIe KOMMYHHUKATUBHBIC JCHCTBHS
Obwenue.
— B X0JIe 00CYXIeHHs y4eOHOT0 MaTepuala, pe3yJIbTaToB JIA0OPATOPHBIX PadOT U MPOEKTOB

3aaaBaThb BOIIPOCHI 110 CYIIECTBY o6cy>1<z[aeM0171 TEMBI U BBICKA3bIBATh UJCH, HALICJICHHBIC Ha PCIIC
HHUEC 3a1a4i U IOAACPKAHNEC O1aro)kenaTeIbHOCTH O6H.I€HI/I${;

— COIIOCTABJIATh CBOU CY)KJIEHHS C CYXACHUSAMH IPYTUX YYaCTHUKOB JHajora, oOHapyKUBaTh
pasyinyMe U CXOJCTBO MO3ULIMHI; BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHbIX
TEKCTaxX; MyOJUYHO MPEJICTABIATH PE3yIbTaThl BHIIOJHEHHOTO (PU3MUYECKOTO OTIbITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IIPOEKTA).

Coemecmuasn deamenpbHOCMb (COMPYOHUYECMBO):

— IOHHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U HHIUBUYaIbHOU pabOThl IpU
pelIeHN KOHKPETHOW (PU3NYIECKOM MPOOIIEMBL;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHHU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCHI U Pe3yIbTaThl COBMECTHOH paObOThI; 0000IIaTh
MHEHHS HECKOJBKUX JIIOICH;

— BBIIIOJHATS CBOKO 4aCThb pa6OTBI, AOCTHUTad KaUCCTBCHHOI'O PE3yJIbTaTa 110 CBOEMY HAIIPABJICHUIO
" KOOPAUHUPYS CBOU JCUCTBHUS C APYIr'UMH YJICHAMU KOMAHIBbI;

— OICHUBATh Ka4€CTBO CBOCTO BKJIaJa B O6HlPII>'I MPOAYKT 110 KPUTCPHUAM,
CaMOCTOSATCIIbHO C(l)OpMy.]'II/IpOBaHHLIM Y49aCTHUKaMHU B3aHMOJICHCTBUS.

YHUBEpPCATBHBIE PETYIATUBHBIEC IEHCTBUS

Camoopzanmauu}l:

— BBIABJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOIIMX JJIs pelIeHUs
bu3nyeCKuX 3HAHMIA;

— OPHEHTUPOBATHCS B PA3TUYHBIX MOAX01aX IPUHATHS pellieHUH (MHIUBUAYaTIbHOE,
INPUHITHE PELIEHUs B IPYIIEe, IPUHATHE PELICHUHN IPYyIIIon);

— CaMOCTOATCIIbHO COCTABJIATh AJITOPUTM PCUHICHUA (bI/ISI/I‘-IeCKOI\/II 3aa4u UJIM I1J1aHa UCCIICJOBAaHUA

C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IpeJlaraeMble
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IJIaH e€ N3MEHEeHHS;

Ilpunamue cebs u Opy2ux:— TNpU3HABATh CBOE MPABO Ha OIIMOKY NPU PELICHUH PU3NUECKUX 3a]a4
HJIN B YTBCPXKACHUAX HAa HAYUYHBIC TEMBI U TAKOC K€ ITPaBO APYToro.



INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3ynbTaThl Ha 0A30BOM YPOBHE JJOJKHBI OTpakaTh c(HOPMUPOBAHHOCTH Y
00yJaromuxcst yMEHU:

— HCIIOJIB30BATh IOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeJla, HACBIILICHHBIH U HEHACHI-
LICHHBIN Map, BIaXXHOCTh BO3YyXa; TEMIIEPATypa, BHYTPEHHsIS SJHEPTUs, TEIUIOBOW JBUTaTENb;
3JIEMEHTAPHBIN AIEKTPUUYECKUI 3apsJl, JJIEKTPUUECKOE I10JIE, IPOBOJHUKHU U IUDIIEKTPUKH, 110
CTOSIHHBIH 2JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;

— pasinyaTh ABJICHUS (TEIUIOBOE paclIMpeHne/cxkaTue, Telaonepeiaya, TeII0OBOe PaBHOBECHE,
CMauMBaHUE, KaIWJUIIPHBIE SIBJICHMS, HCIIAPEHNE, KOHAEHCALNS, TUIaBJIEHUE, KPUCTAIIN3aLNs
(oTBepaeBaHME), KUIIEHHUE, TEIUIONEpeaada (TEMIONPOBOIHOCTb, KOHBEKIIMS, 3JIyUEHUE);
JIEKTpU3aLMs Tell, B3AUMOACHCTBUE 3apA0B, NEHCTBHS JIEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKa
HUE, B3aUMOJICHICTBHE MarHUTOB, IeHCTBME MarHUTHOI'O I10JI Ha IPOBOJIHUK C TOKOM,
JIEKTPOMAarHUTHAs MHAYKIUS) [0 ONU-CAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

— pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B OKPYKAIOIIEM MHUpE, B TOM
yrcne Gu3nyecKre BJICHUs B MPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KAWL PHBIC SIBJICHUS B
IIPUPO/IE, KPUCTAILIBI B IpUpOJIe, u3inydyeHrne ConHla, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpU3bI,
o0Opa3oBaHKE POCHI, TYMaHa, MHES, CHETa; AIEKTPHUUECKUE SBICHHS B aTMOC(eEpe, JIEKTPUIECTBO
KHUBBIX OPraHU3MOB; MArHUTHOE T0JIE 3eMITH, Ipel( MO0 COB, POIIb MATHUTHOTO TTOJIS JIJIS )KU3HU
Ha 3emJie, MOJIIPHOE CU-SHUE; TIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATh
CYLIECTBEHHbIE

CBOMCTBA/MPU3HAKHN (PU3UUECKHUX SBICHUM;

— OIUCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIONB3Ys (PU3HUYECKHe
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS 3HEPTHsl, KOJIMYECTBO TEIUIOTHI, YAeIbHAs TEIIOEMKOCTD
BEIIECTBA, y/€IbHas TEIUIOTA IUIABJICHUS, yeIbHas TEIUIOTa TapooOpa3oBaHus, yAeabHas TEIIOTa
CrOpaHusl TOIINBA, KOA(PPHUIIMEHT MOJIE3HOTO JEHCTBUS TEMJI0BOI MalIMHbI, OTHOCUTEIIbHAS
BJIIAKHOCTB BO3/1yXa, IEKTPUUECKUH 3apsi], CUJIa TOKA, DJICKTPUUECKOE HANIPSHKEHUE,
COIIPOTHBIIEHUE MTPOBO/IHUKA, Y/I€IbHOE CONMPOTUBIICHNUE BEIIECTBA, PA0OTa U MOIIHOCTh
ANEKTPUYECKOT0 TOKA); IPY OMMCAHNUU PABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHMS U eTUHUIIBI (PU3HMUECKUX BEIUYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAOIIE
JaHHYIO (U3HUECKYIO BEIUUUHY C JPYTUMHU BETUYUHAMH, CTPOUTH TpapUKU U3yUEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYNH;

— XapaKTepH30BaTh CBOMCTBA Tell, (PU3NYECKHE SBICHUS U MIPOLIECCHI, HCIOIb3Yys OCHOBHBIE
II0JIO’KEHUSL MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIMII CYTIEPIIO3ULIUH 110
neil (Ha KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHUsI 3aps/a, 3akoH Oma JIsl ydacTka Lenu, 3aK0H
Jlxoyns -JleHna, 3aKOH COXpaHEeHUs! SHEPTUH; IPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA
U 3aIlUCBIBaTh €r0 MaTEMaTHYECKOE BBIPAKEHHUE;

— 00BACHATH (U3NYECKHE TPOIIECCH] M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalluit

MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00bsic-HeHHe U3 | - 2 IOTHYecKUX 1I1aroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SABJICHUM, (PU3NUECKUX 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKHE BEIMUUHBI: HA OCHOBE



aHaJIM3a yCIIOBUS 3aJ]aui 3alHChIBaTh KPaTKOE yCIOBHE, BBISBISATH HEIOCTATOK JAHHBIX IS
pelIeHus 3a/1auu, BEIOUpaTh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHus], MPOBOIUTh pac
YETHI U CPAaBHUBATH MOJyUYEHHOE 3HaUeHUE (PU3NYECKON BETUUYUHBI C U3BECTHBIMU JAHHBIMU;

— Ppacmo3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PELIUTH MTPU MOMOIIM (PU3UUYECKUX METOJIOB; UCIIOIb3YS
OIIMCaHUE UCCIIEI0BAHHUS, BBIIEIATE IIPOBEPAEMOE MIPEATION0KEHHUE, OLIEHUBATH IIPABUIIBHOCTD MTOPsIKa
IIPOBEICHMS UCCIIEIOBaHNUs, N€IaTh BbIBOIBI;

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBJICHUIN WU GU3NYECKUX CBONCTB Tell
(KanmuJUIIpHBIE SBJICHHSI, 3aBUCUMOCTbD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIIepaTyphl; CKOPOCTH HPO-
1ecca OCThIBAHUSA/HATPEBAHUSI IPU U3IIYYCHUU OT LBETA MU3JTy4aloLIeil/OrIonaoel MoBepXHOCTH;
CKOPOCTb MCIApEHHUsI BOJBI OT TEMIIEpATyphl )KUAKOCTH U IUIOIIAAN €€ IOBEPXHOCTH; IIEKTPU3ALIHS TEIl
Y B3aUMOJICHCTBHUE JIEKTPUUECKHUX 3aps/10B; B3aUMOJECHCTBUE TOCTOSIHHBIX MarHUTOB, BU3YyaJIM3aLlUs
MAarHUTHBIX ITOJIEU IIOCTOSIHHBIX MarHUTOB; JEMCTBUS MarHUTHOT'O I10JI1 HAa IIPOBOJHUK C TOKOM,
CBOICTBa 3JIE€KTPOMArHuTa, CBOMCTBA AJNEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OPMYyIHUPOBAThH
IpoBepsieMble IPEINOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000PYA0BaHUS; OITUCHIBATH
XOJ1 ObITa U (POPMYITHPOBATH BHIBOBI;

— BBINOJHSATH MIPSIMbIE U3MEPEHUS TEMITEPATyPhl, OTHOCUTEIHHON BIIAYKHOCTH BO3/yXa, CHJIbI TOKA,
HANPSDKEHUS C UCIOIb30BAaHUEM aHAIOTOBBIX MPUOOPOB U AATYMKOB (DU3HUECKUX BEIIMYUH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETUYMHBI OT APYTOM €
UCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCIMOCTh COIIPOTUBIICHUS MPOBOIHUKA OT €r0 JUIMHBI,
IJIOILAY TIOTIEPEYHOr0 CEUECHHSI U YAEIbHOTO COMPOTUBIICHUS BELIECTBA TPOBOJIHUKA; CUJIbI TOKA,
UYIIETO Yepe3 MPOBOJHUK, OT HAIIPSKEHUS HAa MPOBOJHUKE; NCCIIEIOBAHUE TTOCIEA0BATEIBLHOIO U Ma-
paJUIETFHOTO COSAMHEHUH MTPOBOIHUKOB): TUTAHUPOBATH UCCIIEAOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIEYs TPEIIOKCHHOMY TIJIaHy, (PUKCUPOBATh Pe3ybTaThl MOJYyUeHHON
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpadUKOB, AeJIaTh BHIBOJBI MO PE3yIbTaTaM HCCIEIOBAHUS;

— M[NPOBOAUTH KOCBCHHLIC U3MCPCHU A q)HBH‘IeCKI/IX BCIIMYHH (y,HCJ'ILHaH TEINIOEMKOCThH BEIIIECTBA,
COIIPpOTUBJICHHUEC ITPOBOJIHHKA, pa60Ta U MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)Z IJIAaHUPOBATb U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CJICAYS HpeZ[HO)KCHHOfI HHCTPYKIMU, U BBIYHUCIIATDH
3HAYCHUEC BCIINYUHBI,

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000pYI0BaHHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI ISHCTBUS M3YYEHHBIX NPHUOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOii
Ha MX ONMHCaHus (B TOM YMCIIe: CUCTEMAa OTOIUIEHHSI IOMOB, TUTPOMETD, NTapoBas TypOHHa, aMIEpPMETP,
BOJIBTMETP, CYETUUK AIEKTPUUECKON SHEPTUH, dJIEKTPOOCBETUTENbHBIE TPHUOOPHI, HarpeBaTEIbHBIE
NEKTPONPUOOPHI (MTPUMEPHI), HIEKTPUUYECKHE TPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3J1€KTPOIBUTATEIb
MOCTOSTHHOT'O TOKA), UCIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOUMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHET'0 CTOPaHUs, JIEKTPOCKOII, PEOCTaT); COCTABJIATH CXEMBI DJIEKTPUUYECKUX IIeTIeH C
NI0CJIEI0BATENBHBIM U MApaJIJIeIbHBIM COEIMHEHHEM HJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUYEHUS
3JIEMEHTOB JJIEKTPUUYECKUX LIETIEH;



(bU3MYEeCKUX 3HAHUHN B TIOBCEHEBHOMN KU3HHU JIJIs1 0OecIieueHus: 0€30MacHOCTH IPH 00paIeHuH ¢ puodo-
paMM U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHs 37J0OPOBbS U COOIIOJCHHS HOPM 3KOJIOTMYECKOTO
TIOBEJICHHS B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISAITh TMOUCK HHPOpMAIMK (U3HUECKOTO COJEpKaHUs B ceTH VIHTepHeT, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHUS JAOMOJHUTENbHBIX HCTOYHUKOB BBIIEATH HHPOPMAIIHIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOI M MOXKET OBITH HEIOCTOBEPHOM;

— HCIIOJIB30BAaTh MPH BHINIOJIHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO JIUTEPATYPy (PU3HYECKOTO
CoJIepXkKaHusl, CIPaBOYHbIE MaTEpHUaJIbl, pecypchl ceTu NHTepHET; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi UH(POPMALIUU U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHMS, B TOM YHCIIE yOJIMYHO MPEACTABIATH PE3YIIbTaThI
HPOCKTHON MM MCCIIEA0BATEIBCKONW JIEATEIIbHOCTH; IPU 3TOM IPaMOTHO UCIOIb30BATh N3yYCHHBIH
HNOHSATUHHBIN anmapar Kypca GU3HKH, COIPOBOXKIATH BHICTYIIIICHUE [TPE3EHTALINCH;

— IIpH BBIIIOJIHEHUH Y4EOHBIX ITPOEKTOB U UCCIEA0BaHUN (PU3NYECKUX MPOLIECCOB PACIIPENETAThH
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C [TOCTABJIEHHBIMU 3a/1adyaMHU, CJIEIUTh 32 BBIIIOJHEHUEM IJIaHa
JEHCTBUI U KOPPEKTUPOBATh €0, a/IEKBaTHO OLIEHUBAaTh COOCTBEHHBII BKJIa/l B AE€SITEIbHOCTD IPYIIIBL;
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIIASA TOTOBHOCTh pa3pelaTh KOH(IUKTHI.



TEMATHYECKOE IIJIAHUPOBAHHUE

No
n/n

HaumenoBanue pasziesioB H TeM
MPOrpaMMbl

KoauuecTBo yacoB

BCero

KOHTPOJIbHBIE
paboTsl

NpaKTHYeCKHe
paboTbl

Jara
U3yYeHHst

Bupl qesiTeTbHOCTH

Buabi,

hopmbl
KOHTPOJIS

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTelbHbIe

pecypesl

Pasnen 1. TenuioBble siBJIeHUS

1.1

CTtpoeHue u CBOICTBA BelIECTBA

12

01.09.2022
26.09.2022

Perienye 3a1a4 1o OLEHUBAHHIO KOJIMYECTBA aTOMOB MIIM MOJICKYJI B €/IHHIIE 00bEMa BEIECTBA;
AHasnu3 TeKcTa IpeBHUX aTOMUCTOB (Hampumep, pparmenta noamsl Jlykperus «O npupose Bewein»)
¢ U3I0XKeHHneM 000CHOBaHHIT aTOMHOM THIIOTE3H! (CMBICIOBOE uTeHue). OreHka

yOeIUTENBHOCTH 3TUX 000CHOBAHUIA;

OOBbsicHEeHHE OPOYHOBCKOTO JBIDKEHUS, IBICHAS [ (y3HUH pa3nuuuii MexXIy HUIMH Ha OCHOBE
HOJIOXKEHUH MONEKYJIAPHO-KHHETHYECKOH TEOPHH CTPOCHHUS BEIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3IM4Ui B CTPOCHHU Ta30B, KUAKOCTEH U TBEPABIX T C HCIIOIb30BAHHEM
TOJIOKECHUH MOJEKYIIPHOKMHETHYECKOH TEOPUH CTPOCHHS BEIIECTBA;

KonTtposbpHas
pabora;

https://api-
edu.skysmart.ru

1.2.

TemnaoBbie npoueccol

29

28.09.2022
14.12.2022

Hab6nronenue 1 00bICHEHUE OIBITOB, IEMOHCTPUPYIOLINX U3MEHEHNUE BHYTPEHHEH SHEPruu Tena B
pe3ynbTaTe TeIonepe ayu U paboThl BHEIIHUX CUIL;

Hab6nroneHue 1 00bICHEHUE OINBITOB, 00CYKICHHE IPAKTHYECKUX CUTYALUH, TEMOHCTPUPYIOIINX
Ppa3NHYHbIe BUBI TEILIONEPEeIaul: TEIIONPOBOIHOCT, KOHBEKIIUIO, H3Ty4eHHE;

HccnenoBanue sBICHAS TEIUI000OMEHA IIPH CMEIINBAHUN XOJIOAHON U ropsiueil BOJbL;

Habmonenne ycTaHOBIEHUS TEIUIOBOIO PABHOBECHS MEX/y Topsideil 1 XOJIOIHOH BOIOH;
Omnpenenenne (M3MepeHNe) KOJIMIECTBA TEIUIOTHI, IIOTYYSHHOTO BOJOH IIPH TEIIOOOMEHE ¢ HarpeThIM
METaJUTHIECKUM LIIHHAPOM;

Omnpenenenne (I3MepeHNE) yASILHOMN TEIIOEMKOCTH BEIECTBA;

Pemenne 3a1a4, CBS3aHHBIX C BBIYHCICHHEM KOJIMYECTBA TEILIOTH ¥ TEIUIOEMKOCTH IIPU
TEII000MEHE;

AHanm3 CHTyanuil IPaKTHIECKOTO UCIIOIb30BAHNS TEIUIOBBIX CBOIMCTB BEIIECTB H MATEPHAIIOB,
HaIpuMep B EJSIX HeprocOe peskeHus: TeIION30JIHs, dHeprocoeperarome KpbImm,
TEPMOAKKYMYJISITOPHI U T. 11.;

Habmonenue sBIeHNi HCapeHNs ¥ KOH/ICHCAIHI;

HccnenoBanue nponecca ucnapeHus pasiInyHbIX KUAKOCTEH;

OOBbsicHeHHe SBICHHI HCIApeHUs U KOHIECHCAIUK Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUCHUS;
Habmonenue u 00bscHeHHE Ipoliecca KUIEHUs, B TOM YHCTIe 3aBUCHMOCTU TeMIIEPaTyphbl KUIIEHHS OT
JaBICHUS;

Onpezenenue (M3MepeHNe) OTHOCUTEILHON BIKHOCTH BO3/IyXa;

Habmiogenue mponecca MaBIeHUs KPUCTAILIMYECKOTO BEIECTBA, HAIPUMED JIbIa;

CpaBHeHHe IIPOLECCOB IIaBICHUS KPUCTAIUIMIECKHX Tell M pa3MATrYeHuUs IpU HarpeBaHu U
amopdHbIX Te;

Onpezenenue (M3MepeHUe) yaenbHON TeIIOTH IUIaBaeHus Jbaa. OObsICHEHNE BICHUI ITABICHHUS 1
KPHUCTAIUTH3AIMH HAa OCHOBE aTOMHO-MOJIEKYIIPHOTO YUCHHUS;

Pemenne 3a1a4, CBS3aHHBIX ¢ BRIYUCICHHEM KOIHMYECTBA TEILIOTHI B IPOLECcaX TEILIONEepefadn Ipu

NIARTEHWW W KNDUCTATTURATIANW UCTHANCHUWN W KOHTEHCATTIAN "

KonTtposbHas
pabora;

https://api-
edu.skysmart.ru

Hroro no paszzeny
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Pasznen 2. DaexkTpudeckHe H MATHUTHbIE SIBJIEHUS




2.1. | DaekTpHYecKHe 3aps/bl.
3apsiikeHHbIE TeJIa 1 HX
B3aMMOJIeliCTBHE

11

19.12.2022
23.01.2023

Habmonenue u npoBeeHUE OIBITOB 110 AJICKTPU3ALMH TEJI IPH CONPUKOCHOBEHUH M HHAYKUHET;
Hab6nronenue v 00bICHEHNE B3aUMOACHCTBYS OTHOUMEHHO U Pa3HOMMEHHO 3apsDKCHHBIX TEl;
OOBsICHEHHE IPUHIUIA JSHCTBHS IEKTPOCKOIA;

OOBbsiCHEHHE SBJICHHHN JEKTPH3ALIHHU [PU COMPHKOCHOBEHHH TEN U MHIYKLHEH C UCIIOIb30BaHHEM
3HAHUH O HOCUTEIISIX HJIEKTPUUECKUX 3apsI0B B BEIIECTBE,

PacnioznaBanue U 00bSCHEHUE SBICHUI JICKTPU3ALUH B TOBCEAHEBHON KU3HH;

Hab6nroneHue u 00bSICHEHHE ONBITOB, HILTIOCTPHPYOIINX 3aKOH COXPAHECHHS IEKTPUUECKOTO
3apsiaa;

HabnroeHre ONBITOB 10 MOACTMPOBAHUIO CUIIOBBIX JIMHUIT JIEKTPUYECKOTO TI0JIS;

KonTtponbHas
paborta;

https://api-
edu.skysmart.ru

2.2. | TlocTOSIHHBIN 3JIeKTPHYEeCKHil
TOK

31

25.01.2023
12.04.2023

COOpKa 1 HCTIBITaHUE YJIEKTPUYECKOI! IIeTH IIOCTOSIHHOTO TOKa;

V3Mepenue CUIIbI TOKa aMIIepMETPoM;

H3Mepenue 31eKTpHIECKOr0 HAIPSHKEHUS BOJILTMETPOM;

IpoBeneHue 1 06bACHEHHE ONBITOB, IEMOHCTPUPYIOIIHX 3aBHCUMOCTb JJIEKTPUUECKOIO
CONPOTUBIEHHS IPOBOJHHKA OT €T0 JIMHBI, IIIOMaIN HONEePEeYHOro CEUSHHs U MaTepraa;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, MPOTEKAOIIET0 YEPE3 PE3UCTOP, OT CONPOTHUBIIEHUS
pe3UCTOpa M HANPSHKCHHUSHA PE3HCTOPE;

ITpoBepxka mpaBuIa CI0XKEHHS HAIPSIKEHUI IIPH MOCTIeJ0BATEIbHOM COSAUHEHUH JIBYX PE3HCTOPOB;
ITpoBepxa mpaBmIIa ISt CHIIBI TOKA IIPH TTAPAILIETEHOM COSIHHEHNH PE3HCTOPOB;

AHanu3 cuTyanuil ocIe0BaTeIbHOrO U NapalieIbHOr0 COeJUHEHHS IPOBOAHUKOB B JOMAIIHUX
JNEKTPUYECKUX CETSX;

Pemenue 3agau ¢ ucrnons3oBanueM 3akoHa OMa U popMya pacuéra HJIEeKTPUIECKOr0 COPOTHBIICHHU S
IIpH NOCTIeJ0BATENbHOM H Tapaie]bHOM COeJUHEHUN IPOBOAHUKOB;

Omnpezenenne paboThI HIEKTPUYECKOTO TOKA, MIPOTEKAOIIETO YEPE3 PE3HCTOD;

OmnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKa, BBIAEIEMOI Ha PE3UCTOPE;

KonTtposbHas
paborta;

https://api-
edu.skysmart.ru

2.3. | MarHuTHbIe SIBJIEHUS

17.04.2023
10.05.2023

HWccnenoBanre MAarHUTHOTO B3aMMOJICHCTBUS TIOCTOSTHHBIX MarHuToOB,

I/I3y‘IeHI/IC MarHuTHOT'O ITOJIA IIOCTOAHHBIX MarouTOB IIPU UX OGLGI[I/[HGH]/IPI " pa3aciICHUuN,
HpOBC,ZlCHl/IC OIIBITOB IO BU3YaIHU3ALMU I10JIA MOCTOAHHBIX MAarHUTOB;

I/l3y‘{eHI/Ie SABJICHUS HAMAarHUYMBaHUA BEIICCTBA,

HWccnenoBanue neicTBus SJIEKTPUYECKOI'O TOKa Ha MAarHUTHYIO CTPEIIKY,

ITucemMeHHBIH
KOHTpOJIb;

https://api-
edu.skysmart.ru

2.4. | DaekTpOMarHUTHAsE WHAYKIHAS

15.05.2023
31.05.2023

OIBITBI TIO HCCIICIOBAHUIO ABJICHUS 3HeKTp0MaFHHTHOﬁ HMHIAYKIWU: UCCIICTOBAHNUE HM3MEHEHHI
3HAYCHUA U HAIIPABJICHUA HHAYKIIMOHHOTO TOKA,

TTuceMeHHBIH
KOHTPOJIb;

https://api-
edu.skysmart.ru

Hroro no paszzeny
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PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102

10




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebl, popmsl
n/n U3y4YeHUsl | KOHTPOJs
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. | OcHoBHBIE TIOJIOKEHUS 1 05.09.2022 | YcTHbI# ompoc;
MKT. Macca u pazmepsl
MOJIEKYI.

2. | Peuienue 3amad Ha 1 07.09.2022 | IlucbMeHHBII
MAacChl ¥ pa3Mephl KOHTPOJIb,
MOJICKYJI.

3. | OmbIThl, moaTBepskaatonme | 1 08.09.2022 | YcTHbIi ompoc;
ocHoBHbI€ nonoxeHuss MKT.

Monenu razoo0pazHoro,
XKHUJKOTO U TBEPJIOTO
COCTOSIHUS TEJI.

4 | Peurenue 3a1a4 Ha OCHOBHBIE | 1 12.09.2022 | ITucrMeHHBIN
nonoxenus MKT. KOHTPOJIb,

5. | Kpucraimyeckue u 1 14.09.2022 | YcTHbI# ompoc;
amop(HbIe TBEp/bIE TENA.

6. |Pemienue 3a1a4 Ha 1 15.09.2022 | [TnceMeHHBIN
amopQHbIe Terna. KOHTPOJIb;

7. | OOBsICHEHHUE CBOWCTB 1 19.09.2022 | YctHBIi onpoc;
TBEP/BIX, KHUJIKUX U
ra3o00pa3HbIX TeJ Ha
OCHOBE OCHOBHBIX
nonoxenuit MKT.

8 Pemenue 3amau Ha 1 21.09.2022 | ITuceMeHHBIN
arperatHele KOHTPOJIb;
COCTOSTHUS TEIl

9. | CmauuBaHue U 1 22.09.2022 | YcTHBIH ompoc;
KaIMAJUTSIPHBIC SBIICHUS.

10. | TenmoBoe pacmupenune u 1 26.09.2022 | VcrtHblit onpoc;
cKartue.

11 |Pemrenue 3a1a4 Ha 1 28.09.2022 | ITuceMeHHBIN
KaIlWJUIIPHBIE SBJICHUS. KOHTPOJIb,

12. | KonrtposbHas paboTa mo 1 1 29.09.2022 | KontposbHast
CTPOEHHIO ¥ CBOHCTBaM pabora;

BEIECTBA.




13. | Temneparypa. CBs3b 03.10.2022 | YcrHBIi onpoc;
TEMIIEPATYPHI CO CKOPOCTHIO
JIBUKCHHSI MOJICKYJI.

14 | Pemenue 3aa4 Ha 05.10.2022 | ITncbMeHHBII
HW3MEHEHUE TEMIIEPATYPHI. KOHTPOJIb,

15. | BuyTtpeHHss SHEeprusi. 06.10.2022 | YcTHBIH onpoc;
CnocoObl U3MEHEHHS
BHYTPEHHEH YHEPTUU Tea.

Tennonepenava u
COBEPIIICHHUE PAOOTHI.

16. | Bunsl Teronepenauu. 10.10.2022 | YcrtHBIii ompoc;
TennonpoBOAHOCTS,

KOHBEKIIHSI, U3ITy4eHUE.

17. | Pemrenue 3a1a4 Ha BUABI 12.10.2022 | ITucboMeHHBIH
TETIONPOBOIHOCTb. KOHTPOJIb;

18 | Pewenue 3amau Ha 13.10.2022 | [ITnuceMeHHBIHI
KOHBEKIIHIO ¥ U3JIyUYCHUE KOHTPOJIb;

19. | KonmruecTBO TeIIOTHI. 17.10.2022 | YcrHsI# ompoc;
VaenpHas TEII0EMKOCTh
BEIIIECTBA.

20 | Pewrenue 3aga4d Ha 19.10.2022 | I[ITuceMeHHBII
KOJIMYECTBO TCIJIOTHL. KOHTPOJIb;

21. | JTaboparopHas pabota 20.10.2022 | TTpakTrueckas
"N3mepenue yaenbHoi pabora;
TEIJIOEMKOCTH TBEPJIOTO
Tela.

22. | Ter000MeH U TETIOBOE 24.10.2022 | YcTHBIH ompoc;
paBHOBecHE. YpaBHEHHE
TETUIOBOTO OajltaHca.

23. | Pemenwue 3a1a4 Ha 26.10.2022 | [TuceMeHHBIH
KOJIMYECTBO TEIIOTEL. KOHTPOJIb;

24. | JlTaboparopHast pabota 27.10.2022 | TIpakTrueckas
"CpaBHeHHUE KOTMYECTBA pabora;
TEIUIOTHI MTPH CMETITUBAHUHT
BOJIbI pa3HOW TeMIlepaTypbl"”

25. | [1naBienue u OTBEpACBaHNE 31.10.2022 | YcTHBIH ompoc;

KpUCTAJUNIMYCCKUX TCII.

VeapHas TeIioTa
JIaBJICHUS.




26. | Pewenue 3amayd Ha 07.11.2022 | ITucsMeHHBII
TUTABJICHUE U OTBEPJICBAHHE KOHTPOJTb;

TeJL

27. | TTapoobpa3oBaHue u 09.11.2022 | YcTHBIH 011pOc;
KOHJIeHCalus. Y IenbHas
TETJIOTA TUIABJICHUS.

28. | UcnapeHnue u KUneHue. 14.11.2022 | YcTHBIN ompoc;
3aBUCUMOCTb TEMIIEPATYPBI
KHIIEHUS OT aTMOC(HEPHOTO
JaBIICHHSL.

29. | Ucnapenne u KUNeHUE. 16.11.2022 | YcTHBIi ompoc;
3aBUCUMOCTh TEMIIEPATYpPBI
KHIIEHUS OT aTMOC(HEPHOTO
JaBIICHHSL.

30. | Pemmenue 3amau Ha 17.11.2022 | ITucbMeHHBIH
WCTIApEHHE U KOHICHCAIHIO KOHTPOJIb;

31. | BraxxHOCTb BO31yXxa. 3a1a4n 21.11.2022 | YcTHBIH o11poc;
Ha mapooOpa3oBaHue U
BJIQKHOCT.

32 | Pemienue 3aa4 Ha 23.11.2022 | I[ITuceMeHHBII
BJI&KHOCTb BO3/1yXa. KOHTPOJIb,

33. | JlaboparopHasi pabota 24.11.2022 |TIpakTuyeckast
"N3mepenue BIaXxHOCTU pabora;
BO3/yXa C MOHOIIbIO
ncuxpomerpa'.

34. | DHeprus ToMIMBA. 28.11.2022 | YcTHBIi onpoc;
Y aenbHas TEMJIOTa CrOpaHus
TOTLIUBA

35. | 3a1auu Ha YHEPTHIO 30.11.2022 | [TuceMeHHBI
CTOpAroIIero TOIUINBA. KOHTPOJIb;

36. | [IpuHImI paboTHI 01.12.2022 | YcrtHBIi onpoc;
teroBoro asuratens. KITJT
TEIUIOBOTO JABHUTATEIIS.
3ammra OKpyKarouiei
Cpeabl OT TEIIOBOTO
3arps3HEHUSL.

37. | Pemenwne 3amau na KI1J] 05.12.2022 | [TucsMeHHBII
TEIUIOBOT'O ABHUTATEIIA. KOHTPOJIb,

38. | 3akOH cCoXpaHEeHUsI SHEPTHU 08.12.2022 | YcTHBII onpoc;

B MCXaHHUYCCKUX H
TCIJIOBBIX IIPpOLIECCax.




39. | Pemrenue 3a1a4u Ha 3aKOH 09.12.2022 | ITnceMeHHBIH
COXpaHECHHUS. KOHTPOJIb;

40 | TloaroToBka K 12.12.2022 | [TuceMeHHbIH
KOHTPOJIbHOM paboTa 1mo KOHTPOJIb,
TETUIOBBIM SIBJICHHSM. .

41. | KontpobHas pabora 1o 14.12.2022 | KonTponbHas
TETJIOBBIM IPOLIECCAM. pabora;

42. | Onexrpuzanus ten. [a 15.12.2022 | YcTHslii onpoc;
poJia AIEKTPUIECKUX
3apsiioB.

43. | Pemenue 3a1a4 Ha BUILI 19.12.2022 | [IncbMeHHBIH
3apsAI0B. KOHTPOIb,

44. | BzanmogelicTBre 21.12.2022 | YcTHBIN o1poc;
3apsDKCHHBIX TeJl. 3aKOH
Kymnona.

45. | Pemenue 3a1a4 Ha 22.12.2022 | [IuceMeHHBII
3axon Kyrnona KOHTPOIIb,

46. | DnekTpuyeckoe more. 26.12.2022 | YcTHBIN ompoc;
[TpuHIMD cynepno3uuuu
MOJIEN.

47. | Hocurenu 3JeKTpUIeCKOro 11.01.2023 | YcrHBIH o11poc;
3apsiaa. DieMeHTapHbIN
BJIEKTPUYECKUM 3apsl.

48 | Pemenue 3a1a4 Ha 11.01.2023 | [TuceMeHHbIH
IIEKTPUUECKUE 3apsIbl. KOHTPOJIb,

49. | Ctpoenue aToma. 12.01.2023 | YcTHslii onpoc;
[IpoBoHMKY 1
TDIICKTPUKH.

50. | Pemenue 3anau 14.12.2022 | IIucsMeHHBIH
Ha CTPOEHHUE KOHTPOJIb,
aToma.

51. | 3akoH coxpaHeHHs 18.01.2023 | YcTHslii onpoc;
AIIEKTPHUYECKOTO 3apsizia.

52. | KoutposnbHas pabora mo 23.01.2023 | KonTposbHast
JIEKTPUUYECKUM SBICHUSIM. pabora;

53.. | DnexTpuvecKuit TOK. 25.01.2023 | YcTHBIi onpoc;
VYcoBus CylecTBOBaHUS
AJIEKTPUUECKOTO TOKA.

54. | YcinoBHbIe 0003HAYEHUS 26.12.2022 | I[TnucbMeHHBIN
pannodJIeMEHTOB B KOHTPOJTb;

QJICKTPHUYCCKUX MLCIIAX.




55. | Pemrenue 3aga4 Ha 30.12.2022 | ITncsMeHHBIH
MTOCTPOCHHE ICKTPUUCCKUX KOHTPOJIb;
HEIen.

56. | Ucrounuku Toka. JleiicTBue 01.02.2023 | YcTHbI# ompoc;
ANEKTPUYECKOTO TOKA.

57. | Peutenue 3agay Ha 02.02.2022 | I[TucsMeHHBII
JIEHCTBHSA TOKA KOHTPOJIb,

58. | DyeKTpUYECKHii TOK B 06.02.2023 | YcTHBIi onpoc;
KUIKOCTSIX U raszax.

59. | Dnekrpuueckas nemns. Cua 08.02.2023 | YcTHBIH ompoc;
TOKa.

60. | Pemenue 3aau Ha cuiry 09.02.2023 | [TucbMeHHbIiH
TOKa. KOHTPOJIb;

61..| JTJaboparopHast paboTta 13.02.2023 | ITpakTuveckas
"COopKa 3IEKTPUIECKOI pabora;

I[EMU ¥ U3MEPEHUE CHITBI
TOKa Ha Pa3JIuYHbBIX
ydacTkax'.

62. | DnekTpruecKoe 15.02.2023 | YcrHBIH o11poc;
HanpsDKeHUE.

63. | Pemenue 3amau 16.02.2023 | [IncbMeHHBIH
Ha HaIPsDKEHUE. KOHTPOJIb;

64.. | JlaboparopHas paboTa 20.02.2023 | ITpakTrueckas
"U3mepeHue HanpsHKeHUs Ha pabora;
pa3IMYHBIX ydacTKax Lenu".

65. | Conporusnenue 22.02.2023 | YerHslii onpoc;
MPOBOJHUKA. Y JETBHOE
COIPOTHBIICHUE.

66. | Peienue 3amad Ha 23.02.2023 | [ITuceMeHHBII
COIMPOTHUBIICHUE.

67. | 3akon Oma JuIst yuacTKa 27.02.2023 | TTuceMeHHBINI
nenu. 3agadn Ha KOHTPOJIb;
IIpUMEHEeHHe 3aKkoHa OMa.

68 | Pemienue 3a7a4 Ha 3aK0H 01.03.2023 | [IucbMeHHBIHI
Owma. KOHTpO!JIb;

69. | [TocnenoBarelbHOE U 02.03.2023 | YcTHBIH o11poc;

napaJjiyieJIbHOC COCAMHCHUC
IIPOBOAHUKOB.




70. | Pemenue 3amad Ha 02.03.2023 | ITnceMeHHBIH
pa3AYHbIE COETUHEHUS KOHTPOJIb;
MIPOBOTHUKOB.

71. | Peoctatsl. JlTaboparopHas 06.03.2023 | [TpakTruyeckas
pabora "PerynupoBanue pabora;

CHJIBI TOKA peocTaToM".

72. | JlaboparopHast pabota 09.03.2023 | IIpakTrueckas
"N3mepenue conpoTUBICHUS pabora;
MIPOBOJIHUKA TIPU TIOMOIIH
amIepMeTpa U BOJIbTMETpA.

73. | PaboTa 1 MOIIIHOCTh 13.03.2023 | YcrHblit ompoc;
AJIEKTPUYECKOTO TOKA.

74 | Pewienue 3a1a4 Ha 15.03.2023 | [TuceMeHHbIH
paboTy U MOIITHOCTH KOHTPOJIb;

75. | JlaboparopHasi pabota 16.03.2023 | [IpakTrueckast
"U3mepeHue paboThl U paborta;
MOIITHOCTH B AJICKTPHUECKOM
Jamrie.

76. | Pewienue 3ama4g Ha 20.03.2023 | [IuceMeHHBIM
MOCIIE0BATEIHHOE U KOHTPOJIb;

napajjicJibHOC COCAUHCHHUA
IIDOBOJIHHUKOB.




77. | 3akon [Ixoyns-Jlenna. 22.03.2023 | YcTHBIH om1poc;
3agaun Ha BEIIEICHUE
TEIUIOBOW SHEPTHUH.

78. | Pemenue 3amau Ha 23.03.2023 | [InceMeHHBII
3akoH [[xxoynsa-Jlenna. KOHTPOJIb,

79. | DeKTpONpPOBOIKA U 03.04.2023 | YcrtHBIi onpoc;
noTpeOuTeNs
ANEKTPOIHEPTHH.

80. | KopoTkoe 3aMbIKaHUE U 05.04.2023 | YcTHBIit onpoc;
3aJla4ud Ha HETO.

81. | Pewenue 3amad 1o 06.04.2023 | ITnceMeHHBIH
DJIEKTPUUECKOMY TOKY. KOHTPOJIb,

82. | [logroroBka kK 10.04.2023 | I[TucpMeHHBIH
KOHTPOJILHOM padoTe KOHTPOJTb;
0 AJIEKTPHUUECKOMY
TOKY.

83. | KonrposnbHas pabora mo 12.04.2023 | KouTposbHas
INEKTPUUYECKOMY TOKY. pabora;

84. | IlocTosiHHBIE MAarHUTHI. 13.04.2023 | YcrtHblit ompoc;
B3aumonelictBue
MOCTOSIHHBIX MarHUTOB.

85. | MarauTtHOe moie. 17.04.2023 | YcrtHEIH ompoc;
MarunuTtHOoe nojie 3eMIu U
€ro 3HAYCHHE IS KU3HU.

86. | Pemrenue 3agau Ha 19.04.2023 | [TuceMeHHbIH
MarHuTHOE TOoJIe. KOHTPOJIb;

87. | OmbrT Dpcrena. MaruuTHoe 24.04.2023 | YcTHBIH ompoc;
T0JIE DIIEKTPUIECKOTO TOKA.
YcerpolicTBo
ANEKTPOABUTATESL.
[IpumeHeHre MarHUTHOTO
TOJISI B TEXHHKE,
TpaHCIIOPTE.

88. | JTaboparopuast pabota 26.04.2023 | TIpakTHueckas
"COopKa 3JIeKTpOMarHuTa 1 pabora;

HCIIBITAHUE €T0 JACHCTBUSA.




89. | JTaboparophast pabota 27.04.2023 | IpakTrueckas
"N3yuyenue pabora;
ANIEKTPOBUTATENS Ha
monenun"

90. | I[Togroroska k 03.05.2023 | ITuceMeHHBIH
KOHTPOJILHOH paboTe KOHTPOJIb;

110 MarHUTHBIM
SIBJICHUSIM.

91. | KonrposnbHas pabora 1o 04.05.2023 | KonTtposbHast
MarHUTHBIM SIBJICHUSIM. pabora;

92. | Onbitel ®Papanes. SIsnenue 08.05.2023 | YcrHBIi onpoc;
3JIEKTPOMATrHUTHOMN
naaykuud. [Ipasuio Jlenna.

93. | DaekTporeHepaTop. 10.05.2023 | YcrHbIii ompoc;
Cnoco0bl mosry4eHust
AJIEKTPOIHEPTUH.

94. | Pewienue 3ama4d Ha 11.05.2023 | [IncbMeHHBIH
IOJIy4YeHHue KOHTPOJIb,
AIIEKTPOIHEPTUH.

95. | DieKTpoCTaHIUH 14.05.2023 | YcrHsI# ompoc;
TpaIuIIOHHBIC U HA
BO300HOBIISIEMBIX
MCTOYHHUKAX DHEPTHH.

96. | KouTponbHas pabora mo 17.05.2023 | KouTposbHas
ANIEKTPOMArHUTHOM pabora;
WHTyKIINH.

97. | IloBTOpenue 18.05.2023 | Camoonuenxka ¢
MOJIEKYJISIPHOTO CTPOCHMS HCTIONB30BAHHEM
BEIIIECTB. «O11€HOYHOTO

JIUCTA»,

98 [[loBTOpeHue 22.05.2023 | Camoornenka ¢
MOJICKYJISIPHOT'O CTPOCHU HCTIO0JIb30BAaHUEM«
BCIICCTB. OueHouHOro

JIUCTAY;
99. [[ToBTOpEHNE PNEKTPUIECKUX 24.05.2023 | Camoouenka ¢
MIBJICHUU. HCIIOJIB30BAHUECM «
OneHo9HOTO
JINCTa»,
100 [[ToBTOpEHUE PMEKTPUIECKUX 25.05.2023 | Camoouenxka ¢

SIBJICHUH.

HCIOJIB30BAHUEM
«O1eHOYHOTO
JIACTaY;




29.05.2023

101 [[ToBTOpEeHHE MarHUTHBIX 1 CamooreHKa ¢
SIBJICHUH. HCIIONB30BAHUEMK
O11eHOYHOTO
JIHCTAY;
102 [[ToBTOpEeHuE 1 31.05.2023 | cavoonenxa ¢
PIIEKTPOMATHUTHBIX SIBJICHUU. HCIIOIB30BaHHEMK
O11€HOYHOT O
JIUCTaY,
OBILEE KOJIMYECTBO 102 10

YACOB I10 ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka, 8 kiacc/Ilepeimkun .M., IBanoB A.U., AxuronepHoe o61iecTBo «3nareascTBo
«IIpocBenieHuey;

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

®dusuka, 8 kiacc/Ilepeimkun .M., IBanoB A.U., AkuronepHoe o61iecTBo «H3mareascTBo
«IIpocBenienuey;

Jlykammk B. U. Coopuuk 3a1au no ¢usuke ais 7-9 xkinaccos oduieobpazoBaTeabHbIX yupexaenuii / B. U.
Jlykammk, E. B. UBanoBa. — M,: IIpocsemienue, 2010.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://api-edu.skysmart.ru
www.sch2000.ru
www.ege.moipkro.ru
www.fipi.ru

ege.edu.ru

WWW.mioo.ru
www.1september.ru
www.allmath.ru
www.uztest.ru
http://schools.techno.ru/tech/index.html
http://school-collection.edu.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHMUE

Komnerotep

IIpoekrop

HNuTepakTuBHAs 10CKa

KOJIOHKU

Tabmuma «MexayHnaponnas cucrema exuaur] CHU»

Tabnuma «Tpaekropust nBrkeHUS/OTHOCUTETHHOCTD JIBHKCHUSDY
Tabmuupl «Buasr nedopmaruii»

Tabnuma «IIpucraBku s 00pa30oBaHMsI NECATUIHBIX KPATHBIX M TOJBHBIX
eaqnHuny Tadmnna «Pusndeckue MoCTOSHHBIE

Tabnuupl «MOoJeKyISIPHO-KUHETHYECKAsT SHEPT U

Tabmuup! «TepmoarHaMUKay

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIUM

W3mepurenbHble HUINHAPHI

Kanopumetpsi

HaGop merammmiyeckux MUIMHIPOB pa3HOM MAcChl M OIMHAKOBOTO 00beMa
VIcTOYHMKM NUTAaHUS TOCTOSSHHOTO ToKa 4B
Peocratsl

Pesucropsl

Kiroun anexkrpuueckue

AmMniepMeTpsl

BoasT™eTpsl

DNeKTpOMarHuThl pa3oopHbIe

[IITaTuBsI ¢ TaKON

Tepmomerp

Ha6op «MarautHoe mnose 3eMian»
[IpakTukym «91€KTpOIUHAMUKA»

JlaTuuk MarHUTHOTO TOJISt

JlaT4MK BIIQXKHOCTH

JlaTuuK OTHOCUTENBHOTO 1aBJICHUS

JlaTuuK 371€KTpOIPOBOAHOCTH

TepMoMeTp KUAKOCTHBIN

[Tpubop Jlenna (1eMOHCTpAITMOHHBIN )
Becsl yueOHbIe ¢ TUpsiMU

JlabopaTopHsbiit Habop «KpucTtammu3amusy»
AmniepMeTp 1eMOHCTPAIIMOHHBIN ITU(PPOBOI
BonbT™MeTp neMoHCTpanmoHHbIN HUPPOBO



I'urpomerp — ncuxpomerpuueckuiit BUT -1

HaGop neMoHCTpaniMOHHBIN «DIEKTPUIECTBOY

JIaGopartopHblii HAb0p «DIEKTPUIECTBO»

Habop snekTpon3mMepuTebHbIX TPUOOPOB MOCTOSHHOTO U IEPEMEHHOT0 TOKa
HaGop BemiecTB 17151 MccieI0BaHuUs TUIABICHUS M OTBEPACBAHUS
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