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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MporpaMMbl HAIPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUaIIUXCs U
OpraHu3aluio U3yueHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yUnTHIBatOTCS BO3MOXKHOCTHU MTpeIMeTa
B peasmsanuu TpeboBanuiik ®I'OC OOO K miaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pE3yJIbTaTaM
o0ydeHUs1, a TAK)KE MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MMPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucrteMmoo0pa3yronmii 111 €CTEeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SBJICHUMN, U3y4aeMbIX XUMHEH, OH0JIoruel, acTpoHoOMHen
u pusndeckoit reorpadueit. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEAO0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHNs HAy4HOTO
METOZa MO3HAHHUA, T.€. ClI0c00a NOIy4eHUs JOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HAapsALy C IPYTUMHU €CTECTBEHHOHAYUYHBIMU [IPEIMETaMU JO0JDKEH AAaTh IIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATE€IbHOCTH HAYYHOT'O HUCCIIEI0BaHMS U PAIOCTH CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(OopMHPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIE B JaJIbHEWIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BaYKHOMW 3a/1a4ueil ABJIETCS BbISIBICHUE U IIOJrOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIFOJIEH 17151 IPOAOIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHANIbHOMN 1eATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JJaHUM HOBBIX TEXHOJIOTHH. COrsiacHO MPUHITOMY B MEXAYHAPOIHOM COOOIIIECTBE
orpeJiesieHuo, EctecTBeHHOHayyHast FpaMOTHOCTb — 3TO CIIOCOOHOCTh YeJIOBeKa 3aHUMaTh AKTUBHYIO TPax-
JAHCKYIO MO3UIINIO 110 00IIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMu, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAEAMHU. HaydHOrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apIr'yMEHTHPOBAHHOM OOCYXAEHUU MPOOJIeM, OTHOCALINXCSA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPeOyeT OT HETO CIEIYIOMINX KOMIETEHTHOCTEH:

— HAY4YHO 00BACHATH SBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb OCOOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMOJTYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCSl.

HEJIM U3YUEHUSA YYEBHOTI'O IPEJMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeeneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHOM pemenneM Komnerun
MunuctepctBa npocseiienus Poccuiickoit @eneparuu, npotokosu ot 3 nexkadpst 2019 r. Ne [TK4BH.

Henu nzyuenust puszuxu:

— mpuoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaronIXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

— Ppa3BUTHUC HpeI[CTaBJIeHI/If/’I 0 HAYYHOM MCTOAC MO3HAHUA U (bOpMHpOBaHI/Ie HUCCICI0OBATCIBCKOT'O
OTHOILICHUA K OKPYXKAIOIIUM SBJICHUAM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK Pe3yiIbTaTa U3yYCHUs OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyayien mpodeccnoHaaIbHOM e TeNTbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMGHPII;'I OIIHCBLIBATH U OOBIACHATH (I)I/ISI/I‘IGCKI/IG SABJICHHA C MCIIOJIb30BAHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/I3I/I‘ICCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB PadOTHI ¢ HHPOpMaInHel (GU3NIECKOTO COJIepIKaHMs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTHYECKOE OIICHUBAaHUE HH(OpMAIIHH;

— 3HAKOMCTBO €O cepamu npodecCHoHaTbHOMN AESITEIBHOCTH, CBI3aHHBIMU C (U3UKOH, U
COBPEMECHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha NOCTHIXCHUAX q)HSH‘IGCKOﬁ HAayKH.

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

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpuanku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TersioBbIe IBJICHUSA

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. OBITHL, IOATBEPKIAIOIINE OCHOBHBIE II0OJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeniecTBa. Kpucramnnueckue u aMmopQHble Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHUE U KallWJUIAPHBIC IBIEHUS. TEIoBoe paclIMpEeHUe U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETUIOBOTO IBUIKEHUS YaCTHII.

BuyTpennss sueprust Crioco0bl H3MEHEHHST BHYTPEHHEH SHEpTUu: TEIUIOoNepeiaya i COBEPIICHNE paboTHI.
BI/IZ[BI TCILIONCpCaAaqu: TCIJIOMIPOBOAHOCTh, KOHBCKI WA, U3JIYUCHUC.

KonmuecTBo TemoThl. Y aenbHas TeII0EMKOCTh BeliecTBa. TermmooOMeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [lnaBneHne n oTBepAeBaHHE KPHCTALUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konaencanus. Mcnapenue (MC). Kunenue. Y nenbHas temiora
napoo0pa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpHOTro AaBiIeHUs. BiaxkHOCTh Bo3Tyxa.

OHeprus TOmIuBa. Y AeiabHas TEII0Ta CrOPaHUsL.

[Tpuntumnel padoTs! TeroBsix Asurateneid. KIIJ[ termoBoro auratesns. TeroBbie IBUraTeId U 3alIuTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. Habnmroienue siBieHnii cMauMBaHusI U KAMWUTSIPHBIX SBICHUN

. Habmroienue TemnoBoro pacimupeHus e

. I3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue nipu coBepiIeHHH padOThl BHEITHUMH CHIIAMU
10. CpaBHEeHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEPaTyphl IPH TJIaBICHUN
13. Mojenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnBITHI MO OOHAPYKEHUIO TEHCTBHUS CHII MOJICKYJISIPHOTO MPUTSIKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa

3. OnbITHI 1O HAOIOACHHUIO TETIJIOBOTO PACHITUPEHUS Ta30B, JKUIKOCTEH 1 TBEPIBIX TEI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTh JIaBJICHHUsI BO3AyXa OT €ro 00hEMa M HarpeBaHUsI HIIHA
OXJIAXKIACHUA

6. [IpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JITTHHBI CTOJIOMKA YKUIKOCTH B TEPMOMETPHUIECKOM TpyOKe
OT TeMIIEpaTypbl

7. HabmioeHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysibTaTe TeIuionepeau u padboThl BHEIIHUX
cui

8. UccnenoBanue sSBICHUS TETJIOOOMEHA MPU CMENIMBAHUN XOJIOAHOUW U TOPsYEH BOIBI

9. OmnpeneneHue KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEMIOOOMEHE C HarpeThIM
METAJUIMYECKUM HUIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEIBLHOM BIIa)KHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnexTpusanus Teil. [[Ba poaa 3yekTpuuecKkux 3apaaoB. B3aumoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3apSI0B U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuieckoe moiie. Hanpsmk€HHOCTD ek TprYecKoro nodist. [IpuHIUI cynepro3uiiuy 3J1eKTPUIEeCKUX
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DiaeMeHTapHbIN diekTpudeckuil 3apsii. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS DJIEKTPUYECKOr0 3apsa.

ONeKTpUYecKUil TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTPUYECKOI0 TOKA. MICTOUHMKHU OCTOSHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KUJKOCTSIX
U rasax.

Onekrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juid yyacTka uenu. [locnenoBarenbHoe U napaiesIbHOE COSMHEHUE
IIPOBOJIHUKOB.

Pabota u Mo1IHOCTD A5eKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHI. B3anMmoneiicTBUe MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MarHutHoe moie
3eMJIM U €ro 3HaYeHHe AJ KU3HU Ha 3emie. OnbIT Opcerena. MarHuTHOE 10JI€ AJIEKTPHUECKOrO TOKA.
[IprmeHeHue IeKTPOMarHuToB B TEXHUKE. J{efiCTBUE MarHUTHOTO I0JIsS HA IPOBOIHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO ToKa. Vcrob30Banue JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAaX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHol MHIYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS DJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHLIUN HA BO30OHOBIIIEMBIX HCTOYHUKAX YHEPIHH.

Hemoncmpayuu

DneKTpu3anus Tenl

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOICHCTBUE 3apsIKEHHBIX Tell
Y CTpolcTBO M ICMCTBHE 3JIEKTPOCKOIA

DIIEeKTpOCTaTUYECKAsT MHTYKIIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOoBOTHUKY ¥ TUDTIEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e N

M CTOYHHKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2EKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KUAKOCTH

11. I'a30BBIi1 pa3psan

12. U3MepeHne cuiibl TOKa aMIIEpMETPOM

13. 3MepeHue 3JIeKTPUYECKOr0 HANpPSHKEHUST BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTHUBJIEHUN

15. B3aumoelcTBie NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTtHoe nosie Toka. DJIEeKTPOMarHUT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHAYKIIMOHHOTO TOKAa OT YCJIOBHMM €ro BO3HHUKHOBEHHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OnbITHI IO HAOTFOICHUIO SJICKTPU3AINH TEJI MHIYKIIMEH U IIPH COMPUKOCHOBCHUN
HccnenoBanue NeicTBUS SIEKTPUIESCKOTO MO HA IIPOBOAHUKH U JIUAICKTPHKH
COopka 1 mpoBepKa padOTHI IEKTPUUECKOH IETH MOCTOSHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

IS

W3mepenue u peryinpoBaHue HallpsHDKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTOpe

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUHU JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA MPH NAapaAJUIEIbHOM COETMHEHUH PE3UCTOPOB

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYILET0 Yepe3 PE3UCTOp

11. Onpenenenre MOLITHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBaHne 3aBUCHMOCTH CUJIbI TOKA, UJIYILIErO Yepe3 JTaMIIOUKY, OT HANpsKEHUs Ha Hell

13. Onpenenenue KII/l narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MIPU UX 00BbETUHEHUU U Pa3/IeIeHUN

16. ViccnenoBanue AeWCTBUS 3EKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aMMOJEHCTBUSA KaTyIIKA C TOKOM M MarHuTa OT
CHJIbI TOKA U HaNpaBJICHUS TOKA B KATYyILIKE

18. M3yuenue neicTBUS MarHUTHOTO TOJIsI HA TPOBOAHUK C TOKOM

19. KonctpyupoBanue u usydeHue paOOThl JIEKTPOJBUrATENs

20. Uzmepenne KIIJI anekTpoaBUraTesIbHON YCTaHOBKH

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJIEHUS YJIEKTPOMATHUTHON MHAYKIIUU: UCCIIETI0BAHNE H3MEHEHNUN

SHAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOI'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TPOSIBIIEHUE HHTEpECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (PU3HUECKON HAYKH;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpa.m’dancxoe u nyoeno-npaecmeeunoe eocnumaHnue.:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.ICCTB€HHO-3H3‘-II/IMLIX N 3THYCCKHX np06neM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/I)KCHI/II;'I (bI/I?;I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1%01(0171 HAayKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOILICH KYJbTYPBHI;

— pa3BUTHE HAYYHOH JIFOO03HATENbHOCTH, HUHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOI0 MOBEJCHHSI Ha TPAHCIIOPTE, Ha IOPOrax, C MEKTPHUUECKUM U TEIUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE Y4acTHe B PEUICHUH MPAKTUUECKHX 3a/]1a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/a, Kpasi)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHii, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe ocnumanue:
— OpHUEHTaIUs Ha IPUMEHEeHHE (PU3MUECKUX 3HAHUH NI pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE TJIO0AIBHOTO XapakTepa AKOJOTHYECKHUX MPOOJIEeM U IMyTel WX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOJIHEHUN UCCIIEJOBAaHUI U MTPOEKTOB (hHU3HUECKOI
HANPAaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM IPYTHX;
— TOBBILIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPEe3 MPAKTUUYECKYIO NEATEIbHOCTh;

— TOTpeOHOCTH B (POPMUPOBAHMM HOBBIX 3HAHH, B TOM UuClie (OPMYIHPOBATH U/IEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pU3HKH;

— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHU;

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BO3MOYKHBIX TII00aTbHBIX

MOCJICICTBUH.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJIICHHIN);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIHN, OCHOBAHHUS JJIsl 000OIIEHUS U CPABHEHUS,
— BBISBJIATH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHUS B PaCCMAaTPUBAEMBIX (DaKTax, TAaHHBIX ¥ HAOIOICHHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBIABJIATH MPUIMHHO-CIICACTBCHHBIC CBS3U NP U3yYCHUH (PH3NUICCKHUX SBICHUI H ITPOIIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus yueOHoi (husndeckoi 3aaaun (CpaBHEHNE HECKOIBKUX
BapUAHTOB PEIICHUsI, BEIOOp HanOoJIee MOAXOISIIETO C YYETOM CAaMOCTOSTEIFHO BBIICTICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IJIAHY OIBIT, HECJIOKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIIeI0BaHUs
WM SKCIIEPUMEHTA;
— CaMOCTOSITeNIbHO (OpMYyIUPOBATH 000OIIEHUS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIIBUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE M 0TOOpe HH(OpMAITUK WIH
JAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (PU3NUeCcKOi 3aauu;
— aHaJM3UPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX BUIOB U POpPM
IIPE/ICTABIICHMS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMbI M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HA DPEILICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— COIIOCTABJISITh CBOM CYXKJIEHUSA C CY>KICHHUSMU JAPYTUX YYaCTHUKOB JUAOra, OOHapyKUBATh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenpHoOCHb (COMPYOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHXKEHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIIbTaThl COBMECTHOM pabOThI; 00001aTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUIrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQUeCTBO CBOETO BKJIJa B OOIIUNA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUSI.

YHI/IBepcaJ'IBHBIC PCTYIATUBHBIC JIeNCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IIMYHBIX MOAXOAAX MPUHATUS PEelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu W IJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaracMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH | MPEJIaraTh MjiaH e€ N3MEHEHUS;

— OOBSICHATH MPUYMHBI JOCTHKEHUS (HETOCTHIKEHUS) PE3YIbTATOB JIEATEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B JCSITENLHOCTD (B TOM YHCIIE B XOJ BHIITOJIHEHUS (PU3MUECKOTO HCCIEA0BaHUS
WIN TIPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITEILCTB, H3MEHUBIIINXCS CUTYallMH, YCTAHOBIEHHBIX OIIUOOK,
BO3HMKIIUX TPYIAHOCTEH;

— OLCHUBATb COOTBCTCTBHUC PEC3YyJIbTAaTa LECINU U YCIIOBUAM.
3M0uu0HaJlebll2 UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYToro YeloBeKa B X0JIe CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedsn u opyzux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHrnr (U3NUECKUX 3a/1a4 WK B YTBEPKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCS
YMEHUH:

— HCIOJIB30BaTh MOHATHS: Macca U pasMepPbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeJla, HACBIILIEHHBIA U HEHACHI-
LICHHBIN [1ap, BIAXXKHOCTh BO3/yXa; TEMIIEPATYpa, BHYTPEHHSIS SJHEPrUs, TEIUIOBOM JBUTATENb;
JJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsAll, 2JIEKTPUUECKOE 110JI€, IPOBOAHUKHU U JUDIIEKTPUKHU, TIOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SBJICHUs (TEIIOBOE paclIMpeHHe/cykaTue, Teryonepeaaya, TeIoBOe paBHOBECHE,
CMauMBaHUE, KallWJUIAPHbIC SBJICHHUS, UCTIApEHHE, KOHACHCAllUs, TUIaBlICHUE, KPUCTAILTU3alus
(oTBepaEBaHKE), KUIICHHE, TEIIoNepeaada (TeIoNPOBOHOCTh, KOHBEKIIMS, U3TYUCHUE); DIICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsIIOB, JCHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOICHCTBUE
MarHuTOB, IEWCTBUE MArHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs MHIYKIUS) 110 OIHU-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHUE;

— Ppacmo3HaBaTh IMPOSBICHHE M3YYEHHBIX (DPU3MUYECKHX SIBICHUH B OKPY)KAIOLIEM MHUPE, B TOM YHCIIe
¢du3nyeckre sIBIEHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KallWJUIIPHbIE SBJICHUS B IPUPOJE,
KpHUCTaJIbl B Ipupoe, u3nydenue ConHila, 3aMep3aHue BoJoEMOB, MOpPCKHeE Opu3bl, 00pa3oBaHue
pOChl, TyMaHa, HHesl, CHETa; JIEKTPUUYECKHE SIBIEHUS B aTMOc(]epe, 3JEKTPUUECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE IoJie 3eMIIH, Apei( MO0 COB, pOJIb MATHUTHOT'O MOJIS AJIS )KU3HU Ha 3eMJIe, NOJISIPHOE CHU-
SIHUE; TIPU 3TOM M1E€PEBOJIUTh MPAKTUUECKYIO 3a7auy B Y4eOHYI0, BBIIENISATH CYILIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— OIIUCBIBATh U3yYECHHBIE CBOWCTBA Te U (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUNHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, Y/AEIbHas TEIIOEMKOCTD BELIECTBA,
yJleNbHas TeryIoTa MJIaBJIeHus, yelbHas TelIoTa MapooOpa3oBaHus, yieiabHas TEII0Ta CTOPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JEKTPUYECKUH 3apsill, CUIIa TOKA, SJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE NPOBOIHUKA, YIEIbHOE
COTIPOTHBIIEHUE BEIIECTBA, pa0OTa U MOILIHOCTD ANEKTPUUYECKOTO TOKA); IPU ONMMCAHUU TPABUIIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONb3YEMBIX BETUUNH, 0003HAUEHUS U €MHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUYHUHY C JPYTMMH BETUYUHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

— XapaKTepu3oBaThb CBOICTBa TCI, (bPISI/I‘IeCKI/Ie SABJICHUA U IIPOUCCChI, UCITOJIB3YA OCHOBHBIC
MI0JIO’KEHUS] MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3UIINH MTOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3aps/ia, 3akoH Oma J1s yyacTka Lemu, 3akoH Joys -
JleHua, 3aKOH COXPaHEHUs SPHEPTUH; IIPU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH (PU3NUECKUE NPOLIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTyaLui
IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh IPUUNHHO-CIICICTBEHHBIE CBA3H, CTPOUTH O0bBsC-
HeHMe U3 | - 2 TOTUYeCKUX 1IaroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,
(U3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacuEéTHbIC 3a1a4H B 2 - 3 IeCTBUS, UCIIONIb3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBATh KPATKOE YCIOBHE, BBIBIATH HEJJOCTATOK JaHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U pOopMyIIbl, HEOOXOAUMBIE 1711 €€ PeLIeHHUs, IPOBOAUTD PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE
¢u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXKHO PEIIUTDH ITPU ITOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLUCHHUBATD ITPABUJIBHOCTDL ITOPAAKA
MMPOBCACHUA UCCIICA0OBaHUsA, ACIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB TEJ
(KanwIISIpHbIE SIBJICHUS, 3aBUCUMOCTbH JIaBJICHHUS BO3AyXa OT ero 00bEMa, TeMIlepaTyphbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPEBAHMUS TIPU M3IIyUYECHUH OT [[BETa W3JTyYarolleil/orIOmAloeld TOBEPXHOCTH;
CKOpPOCTb MCHIIaPEHUs BOJBI OT TEMIIEPATYPHI )KUAKOCTH U IUIOLIAAU €€ IIOBEPXHOCTH; DJICKTPU3ALUSA TEI
Y B3aUMOJICUCTBUE JICKTPUUYECKUX 3apsA10B; B3aUMOACUCTBUE IOCTOSHHBIX MarHUTOB, BU3yaJIn3aLus
MAarHUTHBIX ITOJIEU IOCTOSIHHBIX MarHUTOB; JEMCTBUS MarHUTHOTO 10JI1 HA IIPOBOJIHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OpMYyIHUPOBATH
IIPOBEPSEMbIE IIPEIION0KEHNS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOT0 000PYA0BAHUS; OIIUCHIBATH
XO/JI OTbITa U (POPMYIUPOBATH BHIBOIBL;

— BBIIOJHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CHJIbI TOKA,
HaIPsKCHUA C UCITOJIB30BAHUCM aHAJIOI'OBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH; CpaBHHUBATb
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

— TIPOBOJUTH UCCIICJOBAHUE 3aBUCUMOCTH OJHOM (pU3MUeCcKOr BEIMYUHBI OT IPYTOii ¢
MCIIOJIb30BaHUEM MPSAMbIX U3MEpPEHUH (3aBUCUMOCTh COITPOTHBIIEHUS MPOBOJIHUKA OT €r0 JUIMHBI,
IJIOIIAY TIOTIEPEYHOTO CEYEHMS U YAEIbHOIO CONPOTUBIIEHUS BEILIECTBA ITPOBOIHUKA; CHJIIbI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U T1a-
paJuIeIbHOI0 COEIMHEHUH IPOBOTHUKOB): TUIAHUPOBAThH UCCIIEI0BAaHHE, COOMPATh YCTAHOBKY U
BBITOJIHATH U3MEPEHMUS, ClIeAYs MPEATI0KEHHOMY IUIaHy, PUKCUPOBATH Pe3yJbTaThl HOTYYEHHOM
3aBUCHUMOCTH B BUJI€ TaOJIML U TpapuKOB, I€IaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIIEI0BaHUS;

— MPOBOAWUTH KOCBCHHLIC U3MECPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH (YILCHLHaH TEILIOEMKOCTD BC€IICCTBA,
COIIPOTUBJICHHUEC MPOBOJIHHKA, pa60Ta 1 MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)I IJIaHUPOBAThL U3MEPCHUA,
CO6I/IpaTI> OKCIICPUMCHTAIIbHYIO YCTaHOBKY, CICAYS npennomeHHoﬁ HHCTPYKIMU, U BBIYHUCIIATD
3HAYCHUC BCIINYUHBI;

— co0oaaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMa OTOIJICHUS JJOMOB, TUTPOMETp, NapoBasi TypOMHA, aMIIEpMETD,
BOJIBTMETP, CYETUMK IEKTPUUECKON SHEPTUH, DJIEKTPOOCBETHTEIbHbBIE TPUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHUE MTPEIOXPAHUTENH; DIIEKTPOMATHUT, SJIEKTPOABUTATENb
MOCTOSIHHOTO TOKa), UCIIOJb3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI DJIEKTPUUECKHX IIeTeil ¢
NOCJIEI0BATENBHBIM U MapaJIeIbHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3HYECKUX 3HAHWI B MMOBCETHEBHOM JKU3HU IS 0OecrieueHus 6€30MacHOCTH Py 0OpaIieHuu ¢ mpudo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPaHEHHsS 370POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMAlMKU (PU3HMUECKOro cojaepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIIMXCS 3HAHUH U TyTEM CPaBHEHUS JIOTIOTHUTENILHBIX HCTOYHUKOB BBLICIATH HH(POPMAIIHIO,
KOTOpAast SABJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHIMIOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy PU3NIECKOTO
CoJIepXKaHusl, CIPaBOYHbIE MaTEpHUaJIbl, pecypchl cetu IHTepHeT; BIaaeTh npuéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBanusi UH(GOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHbIE COOOLIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHMS, B TOM YHCIIE yOJINYHO MPEACTABIATH PE3YIIbTAThI
IIPOEKTHOM UJIM MCCIIEN0BATEIbCKON AESITEIbHOCTH; IIPU 3TOM IPAMOTHO MCIOJIb30BaTh N3YUEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BRICTYIUICHNE MPE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,Z[OBaHPlﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCOB pacCpCaAcCIATh
0053aHHOCTHU B rpymnic B COOTBCTCTBHUU C IMTOCTABJICHHBIMU 3aa4aMM, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[CﬁCTBHfI H KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHNBATDH COOCTBEHHBIH BKJIag B ACATCIIbHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B3aI/IMOI[eI>JICTBPIG, IMPOABJIAA TOTOBHOCTD pa3pClliaTh KOH(l)JII/IKTBI.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne n/m Haumenosanue KomnnuectBo yacos Jara Buns! nestenbHOCTH Bunsl, ¢opmsl DnexkTpoHHbIe (IU(POBEIE)
pa3aernoB U TeM H3y9IeHHS KOHTPOJIS o0pa3oBaTeNbHbIEe PeCypChI
HPOTPaMMBI
BCEr0 | KOHTPOJIBHBIC [IPAKTHYECK
paboThI ne paboThl
Paspgen 1. TeruioBslie ABICHUS
1.1. Ctpoenue u 7 0 1 01.09.20 | Hab6romeHne 1 MHTEPIPETALHS OMBITOB, CBHACTEIBCTBYIOLINX 00 aTOMHO-- VeTHbIi https://resh.edu.ru/subject/lesson/1533
CBO¥CTBa 22 MOJIEKYJIIPHOM CTPOSHHH BEIIECTBA: OIMBITHI C PAaCTBOPEHUEM pa3IUIHBIX 0oIIpoC; [start/
BEIIECTBA 22.09.20 | BewectB B Boje; PeleHue 3a1a4u Mo OIIEHUBAHUIO KOJMUYECTBA aTOMOB MM https://resh.edu.ru/subject/lesson/1534
22 MOJICKYT B CIOUHHIC O0BEMa  BemlecTBA;  AHAIM3 TEKCTa JPEBHUX [start/
aroMHCTOB (Hanpumep, GpparmenTa modmMsl JIykpenus «O npupoje Bemiei») https://resh.edu.ru/subject/lesson/1532
C HM3JI0KEHHEM OOOCHO-BaHUH aTOMHOW THUHOTE3Bl (CMBICIOBOE UYTEHHE). [start/

OreHka yO0eauTeIbHOCTH 3THX oOocHOBaHMH; OOBsICHEHHE OPOYHOBCKOTO
IOBIKEHMS, SBICHUS AUGQY3HUH pasIuduid MEXIy HHMH Ha OCHOBE
NIOJIOXKEHUI MOJEKYJISIPHO- KHHETHYECKOM TEOpUM CTPOCHUS BEIIECTBA;
OO0BsiCHEHHE OCHOBHBIX Pa3IMYHi B CTPOCHUH T'a30B, )KUAKOCTEH U TBEPIBIX
Tel ¢ UCHOJB30BAHUEM IOJ0XKEHUH MOJEKYJIIPHO-KMHETUYECKOH TEOpUu
cTpoeHus BemiecTBa; IIpoBeeHne ONBITOB MO BBIPALIMBAHUIO KPUCTAILIOB
MOBApEHHON CONMM WM caxapa; [IpoBeneHne W OOBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIUX KaNWUIIPHbIE SBJIEHUS M SBJICHUE CMadyMBaHMUS;
OObBsiCHEHHE pONM KalWUIIPHBIX SBICHUH AT TOCTYIUICHHS BOABI B
opranusm pactenunii (MC — Owuonorus); Habmonenue, nmpoBencHUE H

OOBSICHEHHE ONbBITOB 110 HAONIOACHUIO TEIUIOBOTO  PACIIMPEHHUs Ta3oB,
KHUIKOCTeH 1 TBEPABIX Ten; OObsCHEHNE COXpaHEeHUs] 00bEMa TBEPABIX Te,
TEKY4eCTH JKHIKOCTH (B TOM 4HCJe, Ppa3HMIBI B TEKYYECTH JUI1 Pa3HBIX
KUJIKOCTEH), maBieHus raza;, IIpoBeIeHHE OIBITOB, JEMOHCTPUPYIOLINX
3aBUCHMOCTh JaBJICHHS BO3QyXa OT ero o0béMa M HarpeBaHHs WIH
OXJIXKACHUS, U UX OOBSCHEHHE Ha OCHOBE aTOMHO- MOJIEKYJISIPHOTO YYCHHS,;
Ananus NPAKTUICCKUX chyaum‘zi, CBSI3aHHBIX CO CBOMCTBAMH rasos,

JKUAKOCTEH U TBEPBIX TE,




1.2

TemnoBbie
MIPOLIECCHI

22

28.09.20
22
21.12.20
22

BreluncneHne KOJNWYECTBA TEIUIOTHI,  BBIACIHSIOMIETOCS NPU CrOPaHUU
paznmmuHbix BunoB TorumBa, M KIIJ| apurarens; OOOCHOBaHWE MpaBHII
H3MepeHHs TeMmIieparypsl.;; CpaBHEHHE Pa3IMUHBIX COCOOOB U3MEPEHUS U
KAl ~ TeMIEPaTyphL.;; HaOnronenne W OOBSCHEHHE  OIBITOB;;
JEMOHCTPUPYIOLIINX HW3MEHEHHE BHYTPEHHEH JHEprHU Tella B Pe3ysbTare;
TEIUIONepeayn U paboThl BHEIMIHHX Cwil.;; HaOmomeHue u oOBSICHEHHE
OTBITOB;; OOCY)KICHHE TNPAKTUYCCKUX CHTYAIUif;; JIEMOHCTPHPYIOIIAX
pa3iMYHBle BHIBl  TEIUIONEPEAayH: TEIUIONPOBOAHOCTh,  KOHBEKIIHIO;;
m3nydeHue. McciaemoBaHue SBICHHS — TEIUIOOOMEHA TPU CMENIMBaHHUH
XOJOAHOW W ropsuedl Bozpl;; HaOmromeHue ycTaHOBICHHS TEMJIOBOTO
paBHOBeCHs MEXIy TOpsdYeidi W XOJOAHOW  Bojoil;;  OmpenencHue
(M3MepeHue) KOoIU4ecTBa TEIUIOTHL;; MOJy4eHHOTO BOJAOW MpH
TErIo0OMEHE C HarpeTblM METAJUTMYECKUM; LWIHHIAPOM.;; OmnpexaeneHue
(u3MepeHue)  yaenbHOM TEIUIOEMKOCTH  BellecTBa. Pemnienue 3ajady;
CBAI3aHHBIX C BBIYHMCICHHEM KOJMYECTBA TEIUIOTHI U TEIIOEMKOCTH TIpH;
TEIUIOOOMEHE.;;  AHANM3 CHUTyalluid MPaKTHYECKOTO  HCIOJB30BAHUS
TEIJIOBBIX CBOMCTB BELIECTB M MaTepHAJOB;;  HAampuUMep;; B LEIAX
SHEPTOCOEPEIKEHMS:  TEIUIOM3OJALMS;  JHEprocOeperarolue  KpbILI;;
TEPMOAKKYMYJIATOPBl W T. 1.;; HaOJroneHue SBICHWNA HCHapeHUs U
KoHIeHcanuu. MccrmemoBaHue — mporecca WCTIAPCHUS  PA3IMYHBIX
KUIKOCTe.OOBSICHCHHE SABJICHHUI WCIAPCHUS M KOHJCHCAIIMA HAa OCHOBE
aTOMHO- MOJICKYJIIPHOTO y4eHUs.;; HabOmromeHune u oOBsSCHEHHE mporecca
KHIICHHUS;; B TOM YHCIIE 3aBUCHMOCTH TEMIICPATYPhl KUTICHUS OT JABJICHHS.
Onpenenexue (u3MepeHHe) OTHOCHUTENIBHOI  BIAXHOCTH  BO3JAyXa.
HaOnronenne mpomecca TUlaBIEHHS — KPHCTAUIMYECKOTO — BEIIECTBA;;
Hampumep;; Jbaa.;; CpaBHEHHE MPOIECCOB IUIABJICHHUS KPHCTAUTHICCKUX
TeJ W pa3MAT4eHUsl MpH HarpeBaHWM aMophHBIX Tel.;; OmnpexaeneHue
(u3MepeHue) yaenbHON TEIUIOTHI IUIaBieHus Jibaa. OOBbsICHEHHE SBICHHUN
TUTABJICHUS ¥ KPUCTAIM3AIUH Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUSL.;;
Pemenne 3amad;; CBSI3aHHBIX C BBIYMCIICHHEM KOJIWYECTBA TEIUIOTHI B
mpoIieccax TEIUIoNnepeaayr NPy MIIABJICHUN ¥ KPUCTAUTU3AINH;;, HUCTIAPCHUH
¥ KOHJICHCAIINN.;; AHAIN3 CHTYalllil MPAKTUIECKOTO MPUMEHEHHS SBICHUMA
[IJIABJICHUS H; KPUCTAIM3AlMK;;, HAIpUMeEp;; IOJy4YeHHE CBEPXUYHMCTHIX
MaTepHaloOB;; COJieBas Tpesika W Jp.;; AHanmu3 paboTel M OOBsSCHEHHE
MPUHIMIA  JCHCTBUS TEIUIOBOTO IBHTATENS.; BBIYUHCIEHHE KOJIMYECTBa
TEIUIOTHI;; BBIACIAIOUIECTIOCA IPU CrOPAHUMN PA3JIMYHBIX BHUJOB TOIUIMBA,, H
KIT[A  mBurarens. Ob6cyxnenue 3KOJIOTUUECKUX  MOCJIEICTBHI
HCIIOJIb30BaHUS ﬂBHFaTeJ’Iei’I BHyTpeHHeFO CropaHus;; TCIUIOBBIX H

ruaposnektpoctaniuit (MC —>KOoI0THs;; XUMUA);

Kontponex
ast paboTa;

https://resh.edu.ru/subject/lesson/2595
[start/
https://resh.edu.ru/subject/lesson/2594
[start/
https://resh.edu.ru/subject/lesson/2989
[start/
https://resh.edu.ru/subject/lesson/2988
[start/
https://resh.edu.ru/subject/lesson/2987
[start/
https://resh.edu.ru/subject/lesson/1539
[start/
https://resh.edu.ru/subject/lesson/2986
[start/
https://resh.edu.ru/subject/lesson/2985
[start/
https://resh.edu.ru/subject/lesson/2984
[start/
https://resh.edu.ru/subject/lesson/2593
[start/




Hroro no pasznery
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Paznen 2. DnekTpuyeckrue 1 MarHUTHBIC ABJICHUS

2.1.

DIeKTpuYecKue
3apsIIbL.

3apspKeHHbIE Tena
H UX
B3aHMOJIEHCTBHE

26.12.20
22
23.01.20
23

HaGmonenne u mpoBeAeHHE ONBITOB 110  ONEKTPH3AIMU TNl IIpU
COIPUKOCHOBEHUM W  HHOYKLHMEIl; Habmonenne u  oObsicHEHHE
B3aUMOJEHCTBUSL ONHOMMEHHO M  PAa3sHOMMEHHO 3apsDKCHHBIX  Tell,
OOBbscHEHHE NpPUHIMIA JNEHCTBUS 3MeKTpockona, OOBsSCHEHHE SBICHHH
JIEKTPHU3AINMH IIPH CONPUKOCHOBEHNH TeJ ¥ HHIYKIHEH ¢ HCIIOIb30BaHHEM
3HAHUI 0 HOCHTENAX DJIEKTPUUECKUX 3apsIoB B BellecTBe, Pacro3HaBaHue
U OOBSICHEHUE SBICHUN SNIEKTPU3ALMK B TOBCEAHEBHOH IKH3HH;
HaGmoenne n 00bsICHEHHE ONBITOB, MINTIOCTPHPYIOLINX 3aKOH COXPaHEHUS
9NIEKTPUYECKOro 3apsina;  HaOmrogeHue ONBITOB MO  MOJACTHPOBAHUIO
CHJIOBBIX JIMHHUH 3JEKTPUYECKOro IO HccnenoBanne  nedcTBHS
IEKTPUIECKOTO OIS Ha IPOBOJHHUKHU U TUAJIEKTPHKH;

Tectuposan
ue;

https://resh.edu.ru/subject/lesson/2983
[start/

https://resh.edu.ru/subject/lesson/1540
[start/

https://resh.edu.ru/subject/lesson/2592
[start/

https://resh.edu.ru/subject/lesson/2591
[start/




2.2. TocrostHubIH 19 25.01.20 | HabmromeHue pasiaMyHBIX BHUJIOB JAEHCTBHSL dIeKTpuueckoro Toka u | KoHTpomsn https://infourok.ru/videouroki/481
INEKTPHIECKUH 23 oOHapy)KeHHEe STHX BHIOB JCHCTBHs B MoBceaHeBHOW sxu3Hu; COopka u | as pabora; | https://resh.edu.ru/subject/lesson/2982
TOK 10.04.20 | ucnplTaHne ISKTPUYECKOM LENMU MOCTOSHHOrO TOKa; M3mepeHue CHiibl [start/
23 TOKa  aMIIepMETPOM; V3mepeHne  dIEKTPUYECKOTO  HANpPSHKEHHS https://resh.edu.ru/subject/lesson/3126
BonbT™MeTpOM; IIpoBeneHne M OOBSICHEHHE OIBITOB, AEMOHCTPHUPYIOLINX [start/
3aBUCUMOCTb 3JIEKTPHUUECKOTO CONPOTUBIICHHUS NPOBOJHHKA OT €r0 JUIHHBI, https://resh.edu.ru/subject/lesson/2590
[UIOMIAMH  MOTIEPETHOTO CeUeHHsT W MaTepuaia; Hccnenoanue [start/
3aBHCHMOCTH  CHIIBI  TOKa, MPOTEKAOIIET0  Yepe3  pe3UcTop, OT https://resh.edu.ru/subject/lesson/2589
COTIPOTHBIIEHHUS PE3UCTOPA U HATIPSHKEHUsIHA pe3ucTope; [IpoBepka mpaBuia [start/
CIIOKCHUSI HANPSDKEHHM TpH  TIOCIENOBATCIBHOM —COCAMHEHHH JIBYX https://resh.edu.ru/subject/lesson/2980
pesucropos; IIpoBepka MpaBmiia IUIs CHIIBI TOKA TIPH  MAapaUIEILHOM COEIH [start/
HEHHH  PE3HCTOPOB; AHamM3  CHTyalMii  MOCNICJOBATENHHOTO U https://resh.edu.ru/subject/lesson/3246
[apaJuIeIbHOTO COEAMHEHMsSI TPOBOJHMKOB B IOMAIIHHX OJIEKTPHICCKHUX [start/
cersix; Pemnenue 3amau ¢ ucrnons3oBanneM 3akoHa Oma u popMyi pacuéra https://resh.edu.ru/subject/lesson/2981
9IEKTPUIECKOTO CONPOTUBIICHHUS MPH MOCIEAOBATEIHHOM H MapaLIeIbBHOM [start/
COEIMHEHHH TMPOBOAHKMKOB; OrnpeneneHre pabOTHl JIEKTPHYECKOTO TOKa, https://resh.edu.ru/subject/lesson/2588
MPOTEKAIOIIEro Yepe3 pe3ncrop; OmpeneneHne MOMHOCTH JTEKTPHIECKOTO [start/
TOKa, BBIJENAEMON Ha pesucrope; IcciemoBaHHe 3aBUCHMOCTH CHJIBI TOKA https://resh.edu.ru/subject/lesson/2979
yepes JaMIoYKy OT HamnpspkeHus Ha Hell; Omnpenenenue KIIJI HarpeBarens; [start/
UccnenoBanme  mpeoOpa3oBaHWs  DHEpPrHM  HOpU  HOABEME  Tpy3a
anexrpoxaBurarenieM; OOBsSCHEHHE YCTPOMCTBA M INpPUHLMUNA  JIEHCTBUS
JOMAITHUX JJICKTPOHArpeBaTeNbHBIX MpuOOpoB;  OOBACHEHHE NPUUUH
KOPOTKOTO 3aMBIKAHHS U MPHHIMIA JIEHCTBUA [UIABKUX TPENOXPAHUTENEN;
Pewenne 3aga4 ¢ ucrnonb3oBanueM 3akoHa J[xoyns—Jlenna; Habmonenue
BO3HUKHOBEHUSI SIEKTPHIECKOTO TOKA B KHIOCTH;
2.3. MarauTtHbie 7 12.04.20 | UccnenoBaHne MAarHUTHOTO B3aWMOJCUCTBHUSI TIOCTOSIHHBIX ~MArHHTOB; Verubrii https://resh.edu.ru/subject/lesson/2978
SABIECHUS 23 HW3y4eHne MArHUTHOTO TIOJIS MOCTOSIHHBIX MarHUTOB TIPU UX O0BEIMHEHUH U omnpoc; [start/
15.05.20 | pasgenenun; IIpoBeleHHE OIBITOB MO BH3YaJH3al[MH MOJSI MOCTOSHHBIX https://resh.edu.ru/subject/lesson/1541
23 MarHuToB; M3yueHue siBneHMs HaMarHW4YMBaHUA BeulecTBa; lccrnempoBaHue [start/
JEHCTBUSL JJIEKTPUYECKOTO TOKA Ha MArHHTHYKO CTpenky; IIpoBeneHue https://resh.edu.ru/subject/lesson/2587
OIIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD CHIIBI B3aHMOJCHCTBHUS KATYIIKH [start/

C TOKOM M MarHuTa OT CWJIbl M HAalpaBlICHHsA TOKa B KaTyllke, AHanu3
CUTyallMii TPAaKTHIECKOTO IPHMEHEHHS SJIEKTPOMATHUTOB (B OBITOBBIX
TEeXHUYECKHX YCTPOWCTBAX, IPOMBIIUICHHOCTH, MeaunuHe), M3ydenne
JEeWCTBUA MarHUTHOTO IIOJI Ha NMPOBOJHHK C TOKOM; V3yuyeHue melcTBHA
anekrponsurarens; Mamepenue KIIJI snextponaBuratesnbHOM — yCTaHOBKH;
Pacro3HaBaHMe W aHaNM3 Pa3IM4YHBIX TNPUMEHEHHH 3JeKTpoaBHrarenei
(TparcnopT, OBITOBBIC YCTPOUCTBA U Jp.);




2.4. DIeKTpOMarHuTHA 4 1 17.05.20 | OnbiTel 1O HCCIENOBAHHMIO SIBJICHUS — dJeKTpoMarHuTHOi wuHaykuuu: | Konrtpomsn | https://resh.edu.ru/subject/lesson/3011
ST THIYKIHS 23 HCCIIeI0BaHIE M3MEHEHN 3HAUCHUS U HAIIPABJICHUS! MHIYKIMOHHOTO TOKa,; ast paboTa; [start/ https://mosobr.tv/release/7849
24.05.20
23
HUroro o pazaeny | 35
PeszepBHOE Bpemst 4 25.05-
31.05.20
23
OBIIEE 68 21
KOJIMYECTBO

YACOB IIO




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebl, popmsl
n/m U3Y4YeHHs] | KOHTPOJs
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. | OcHOBHBIC OJOKEHHS 1 0 0 05.09.2022 | YcrHBIii ompoc;
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
CTPOCHUS BEIECTBA

2. | Mogenu tBEépIOTO, XKHaKOro | 1 0 0 07.09.2022 | YcTHbI# ompoc;
Y Ta3000pa3HOro COCTOSIHUN
BEIIECTBA

3. | CmauuBaHue 1 0 0 12.09.2022 | YcTHBI# ompoc;

4. | KanuisipHble sIBJICHUSL. 1 0 1 14.09.2022 | ITpakTuyeckas
JIaGoparopnas padota Nel pabora;
"N3yueHne KanuuIIpHbIX
SIBJICHUI"

5. | Kpucrammueckue u 1 0 0 19.09.2022 | [TucepmeHHbI#I
amopdHbIe TBEPIBIC TEA KOHTPOJIb,

6. | TeruoBoe pacmmpeHue u 1 0 0 21.09.2022 | YcrtHBII onpoc;
cHKaThe

7. | OboOImIaIuUil ypok 1mo 1 0 0 26.09.2022 | TectupoBaHue;
teMe "CTpoeHue 1 CBOICcTBa
BeniecTa”

8. | Temneparypa. Buytpenuss |1 0 0 28.09.2022 | YcTHBII onpoc;
SHEprus

9. | CiocoObl H3MEHEHHSI 1 0 0 03.10.2022 | YcTHBI# ompoc;
BHYTPEHHEHN SHEPTUU

10. | Buasl Teruionepenaqu 1 0 0 05.10.2022 | YcTHBI# ompoc;

11. | Temnonepenaua B mpupoae u | 1 0 0 10.10.2022 | YerHslit ompoc;
TEXHHUKE

12. | Konrpomnsnas pabora Nel mo | 1 1 0 12.10.2022 | KonTponpHast
temaM "CtpoeHue u pabora;
CBOICTBa BelecTBa" 1
"Tennonepenaya"

13. | KoanuecTBO TEIUIOTHI. 1 0 0 17.10.2022 | CamoorieHka ¢
VY nenpHas TETI0EMKOCTh UCTIOJIb30BaHUEM
BEILIECTBA «O11€HOYHOT 0

JIUCTAY;




14. | Temmoo6meH. JlabopatopHas 19.10.2022 | IIpaktuueckas
pa6ora Ne2"HccnenoBanne pabota;
SIBIIGHUS TETUIOOOMEHA TTPU
CMEILIUBAaHUM XOJOAHON U
ropsiaeit Boanl"

15. | TemoBoe paBHOBeECHE. 24.10.2022 | [TpakTryeckast
JlaGopaTopHas padora Ne3 pabora;
"OnpeneneHue KOIM4ecTBa
TEIUIOTHI, TOTY4YEHHOTO
BOJIOH IpH TETIIO0OMEHE ¢
HarpeThiM METAITNYECKIUM
HWIAHAPOM"

16. | YpaBHeHue TemioBoro 26.10.2022 | [TpakTryeckast
6ananca. JlJabopaTopHas pabora;
pabota Ne4"Ormpenenenue
YAEIBbHOMN TEIIIOEMKOCTH
BemecTna"

17. | Pemrenue 3ama4 mmo Teme 07.11.2022 | [IucsMeHHBI
"Tenmooomen" KOHTPOJIb;

18. | [InaBienue u OTBEpICBAHHUE 09.11.2022 | YcTHbI# ompoc;
KPUCTAITTNYECKHUX BEIIECTB

19. | YnenwsHas Teriora 14.11.2022 | IIpakTrueckas
iaBneHus. JlaboparopHast pabora;
pabota Ne5"Omnpenenenue
YAETbHON TEITOThI
IIaBJIeHH JIpaa"

20. | TTapoo6GpazoBanue u 16.11.2022 | YerHslit onpoc;
KoHaeHcanus. Vicnapenue

21. | BnaxHOCTb BO3/1yXa 21.11.2022 | YcTHBIi onpoc;

22. | I3MepeHHue BIaXKHOCTH 23.11.2022 | ITpakTuyeckas
Bo3ayxa. Jlaboparopras pabora;
pabota Ne6 "Omnpenenenune
OTHOCHUTEILHOU BIIAKHOCTH
BO3qyXa"

23. | Kunienue. Y nenpHas 28.11.2022 | YcTHBIM 0npoc;
TEIUIOTa MapooOpa30BaHUS

24. | Pemenue 3a1a4 1o teMe 30.11.2022 | ITucsMeHHBIN
"M3MeHeHune arperaTHbIX KOHTPOJIb;
COCTOSIHUH BemecTna"

25. | DHeprust TOIINBA. 05.12.2022 | YcTHBIH ompoc;

VI[GJ'H:HaSI TCIIOTA CrOpaHusa




26.

[TpuHtUBl pabOTHI
TeruioBbIX ABurarenend. KIT/]
TEIJIOBOTO JIBUTATENS

07.12.2022

VYceTHBIT 01poc;

217.

Pemrenune 3ama4d mo tTeme
"TerioBble aBiaeHud". Buanl
TeIIonepe1aun, KOJIM4eCTBO
TEIUIOThI, K3MEHCHHUE
arperaTHbIX COCTOSTHHUI
BCIIIECTBA, BIAKHOCTh
Bo3ayXxa"

12.12.2022

TectupoBanue;

28.

Pemenne 3amad mo teme
"TerioBble aBiaeHUd". Buanl
TeIIonepe1aun, KOJIM4eCTBO
TEIJIOTHI, U3MEHCHHE
arperaTHbIX COCTOSTHUI
BEILIECTBA, BIAKHOCTh
BO3ayXa"

14.12.2022

ITuceMeHHEbIN
KOHTPOJIb;

29.

KonTponbnas padora Ne2 no
Teme "TemmoBeie sBieHus"

19.12.2022

Kontponbnas
pabora;

30.

DneKkTpu3aius Teml.
B3anmoneiicteue
3apsOKEHHBIX TeJ. 3aKOH
Kynona

21.12.2022

VYeTHBIT onpoc;

31.

DNEeKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 1o,
[IpuHIuI cyneprno3unumn
NMEKTPUYECKUX TTOJIEH

26.12.2022

YeTHBIN 0onpoc;

32.

Hocurenu QJICKTPHUICCKUX
3apsA0B. 3aKkoH COXpPAaHCHUA
QJICKTPHUYCCKOTI'O 3apsaa

28.12.2022

VYeTHBII onpoc;

33.

Crpoenune aToma

16.01.2023

IIncbMeHHbBIN
KOHTPOJIb;

34,

[IpoBoHMKY 1
JTUDIICKTPUKH.
JlabopaTopHas pabota
Ne7"UccnemoBaHue
JEUCTBUSA IEKTPUIECKOTO
TIOJIs1 Ha TIPOBOJHUKHU U
JUAJIEKTPUKH"

18.01.2023

[IpakTnueckas
pabora;




35. | O6006mIaronHii YpOoK 1o 23.01.2023 | I[TucsMeHHBIN
Teme "DIeKTpuIecKue KOHTpOJIb;
3apsbl. 3apsHKEHHBIE Tea U
uX B3auMojieicTBue"

36. | DnexTpuueckuii Tok. Crna 25.01.2023 | YcrHbli onpoc;
TOKa

37. | ICTOYHUKH OCTOSHHOTO 30.01.2023 | YcTHBI# ompoc;
TOKa

38. | JleiicTBHS 3JIEKTPUIECKOTO 01.02.2023 | YcrHblit onpoc;
TOKa

39. | DIEKTpHUUECKHIA TOK B 06.02.2023 | [TrcbMeHHBIIH
KHUJKOCTSIX M ra3ax KOHTPOJIB;

40. | DnexTpuyeckas 1enb. 08.02.2023 | [TpakTrueckast
JlaGopaTopHas pabora pabora;
Ne8"COopka u mpoBepka
pabOTHI TEKTPHYECKOI
LIEMH [TOCTOSIHHOT'O TOKA"

41. | Cuna Toka. JlaboparopHas 13.02.2023 | ITpakTuueckas
pabora Ne9 "M3mepenue u paborta;
peryJIupoBaHue CUIIbI TOKA"

42. | DnexTpuueckoe 15.02.2023 | IpakTuueckas
HanpsbkeHue. JlabopaTopHas pabora;
pabora Nel0"M3mepenue u
peryaupoBaHHe
HanpspkeHns"

43. | CompoTuBneHue 20.02.2023 | ITpakTrueckas
npoBojiHUKaA. JlabopaTopHas pabora;
paboraNell "HMccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA,

WAYIIETO Yepe3 pe3nucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”
44. | 3axon Oma a7 y4acTka 22.02.2023 | YcTHBIH onpoc;

LENH




45.

VY ienbHO€E CONPOTUBIICHUE
BemecTBa. JlabopaTopHast
pabota Nel2 "3aBUCHMOCTH
ANEKTPUYECKOTO
COIPOTHUBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, 10N
MOTICPEYHOTO CEUCHUS U
Marepuaia"

27.02.2023

[IpakTuueckas
pabora;

46.

Peocrar. JTaboparopHas
pabora Nel3
"PerynupoBanue Cuibl TOKa
peoctaroM"”

01.03.2023

[IpakTnueckas
pabora;

47.

[TocnenoBarensHOE
COEIMHEHHE MPOBOAHUKOB.
JlaboparopHast pabora Nel4
"IIpoBepka npaBuia
CJIOKEHUS HAIIPSKEHUHN ITPU
MOCJIeI0BATEIbHOM
COEJIMHEHHH JIBYX
pe3uctopos”

06.03.2023

[IpakTnueckas
pabora;

48.

[TapannensHoe coeMHEHUE
MIPOBOTHUKOB.
JlabopaTtopHas padota Nel5
"IIpoBepka nmpaBuiia Ass
CHJIBI TOKA TIPH
napajuieIbHOM COEAMHEHUN
pe3ucropos”

13.03.2023

IIpaxTueckas
pabora;

49.

CMmenranHbIe COCOUHCHUA
IIPpOBOAHHUKOB

15.03.2023

VYceTHBIN onpoc;

50.

Pabora 1 MOIIIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa—Jlenna

20.03.2023

IIncbMeHHbBIN
KOHTPOJIb;

51,

Pacuér paboTsr u MOIITHOCTH
Toka. JlabopaTopHbie
onbIThl: "OnpeneneHue
PpaboThI ANEKTPUYECKOTO
TOKa, UAYILIETO Yepes
pesucrop" u "Onpenenenue
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIICIIEMOH Ha
pesuctope"

22.03.2023

[TpakTnueckas
pabora;




52.

DJIEKTPONPOBOJIKA U
noTpeduTenn
JJIEKTPUYECKOM SJHEPIUU B
owiTy. KopoTkoe
3ambIkanue. JlabopaTopHas
pabora Nel6 "Omnpenenenue
KIII HarpeBarens.

HccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UIYLIEro Yepe3
JIAMIIOYKY, OT HANPSKEHUS
Ha Hel"

03.04.2023

[IpakTuueckas
pabora;

53.

Pemenue 3agau o remam
"Cuna Toka, HanpsiKeHue,
COMpOTHUBIIEHUE, 3aKOH OMa
JUTSl y4acTKa LEeTd, yIeTbHOe
COTIPOTHUBIICHHUE,
COEJIUHEHUS IPOBOIHUKOB"

05.04.2023

I1rceMeHHbBIN
KOHTPOJIb;

54,

KonTponbnas padora Ne3 no
TeMe "DIeKTpuyecKue
sIBIICHUS "

10.04.2023

Kontponbnas
pabora;

55.

MarnutHoe nose. OnpIT
Opcrena. JlaboparopHas
pabota Nel7 "UccnenoBanue
JEUCTBHS DJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTPEJIKY

12.04.2023

IIpaxTueckas
pabora;

56.

MarnuTHO€ 1osue
JIEKTPUUECKOTO TOKA.
DNeKTpOMarHumr.
JIaGoparopHas paboTa
Nel18"OnsITH,
JI€MOHCTPHPYIOLIHE
3aBHCUMOCTH CHJIBI
B3aMMOJICHCTBHS KATYIIKH C
TOKOM ¥ MarHHWTa OT CHJIBI
TOKa U HalpaBJIEHUS TOKA B
Karymke"

17.04.2023

[IpakTnueckas
paborta;




57.

IlocTosIHHBIC MAarHUTEL.
JlabopaTopHbie paboTsl Nel9
"HccnenoBanue MarHUTHOTO
B3aUMOJICUCTBU
MOCTOSIHHBIX MarHUTOB" U
"M3y4yeHrne MarHuTHOTO
I10JISI IOCTOSIHHEIX MArHUTOB
MIPU UX OOBCTUHCHUH U
pazneneHun"”

19.04.2023

[IpakTuueckas
pabora;

58.

MaruutHOE 1101 3eMIU U
€ro poJib JUIsl )KU3HU Ha
3emiie

24.04.2023

YcrTHbIN onpoc;

59.

JlelicTBME MarHUTHOTO TOJISI
Ha [IPOBOJIHUK C TOKOM

26.04.2023

YcTHBIN onpoc;

60.

DNEeKTpOABUTATEINb
MMOCTOSTHHOTO TOKA.

JlaboparopHas pabora Ne20
"KoHcTpynpoBanue u
n3ydyeHue padoThbl
3JeKTpoaBUrarens"

03.05.2023

[IpakTnueckas
pabora;

61.

KIII anexrpoasurarens

10.05.2023

YeTHBIN 0onpoc;

62.

OneiTel Dapanes. SBnenue
3JIEKTPOMATrHUTHOMN
naaykuud. [Ipasuio JleHna.

SIBnenne caMOMHAYKIIMU

15.05.2023

IInceMeHHbBIN
KOHTPOJIb;

63.

OnexTporeseparop.
CriocoOblI nosryyeHust
JIEKTPUYECKON SJHEPTUH.

DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX
HMCTOYHUKAX DHEPTUU.

Tpancdopmarop.

17.05.2023

YeTHBIN 0onpoc;

64.

JlaboparopHas pabota Ne 21«
OMnBITHI O UCCIIEIOBAHUIO
SIBJICHUS DJICKTPOMArHATHOM
WHIYKIIHH: UCCIICIOBaHUE
W3MEHEHUH 3HAYCHUS U
HaIpaBIICHUS
WHIYKIIHOHHOTO TOKa

22.05.2023

IIpaxkTrueckas
pabora;




65. | Kourponbhas pabotaNe4 mo
Teme "MarauTHsle
SIBJICHUA",
"DJIeKTpOMarHuTHas
UHAYKIUA"

24.05.2023

KonTtponbHas
pabora;

66. | [ToBropenue u 00001ICHNE
coziepKaHus Kypca (GU3UKH
8 Kiacca.

29.05.2023

YcrTHbIN onpoc;

67. | IloBropeHue u 06001ICHIE
cojiep KaHus Kypca (pu3nku
8 knacca. Tembl
"DyeKTpUUecKue U
MarHMTHBIC SABJICHUS",
"DJIeKTpOMarHuTHas
UHIyKIUs"

30.05.2023

ITuceMeHHEbIN
KOHTPOJIb;

68. | UToroBast KOHTPOJIbHASI
pabota 1o xypcy pusuku 8
kyacca. Temsl "CtpoeHue u
CBOICTBA BEILIECTBA.

TernoBbie SIBICHUS.

DNEeKTPUUYECKHUE U
MATrHUTHBIE SIBJICHUS".

"DJIeKTpOMAarHuTHas
UHIyKIUs"

31.05.2023

KonTponbnas
pabora;

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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YYEBHO-METOIUYECKOE OBECTIEYEHHUE OBPA3OBATEJIBHOTI'O INTPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka, 8 kiacc/Ilepeimkun U.M., iBanoB A.U., AkuimonepHo€e 00IIeCTBO
«M3narensctBo«l IpocBeieHne;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

CoOopnuk 3ama4 o pusuke 7-9 knacc: k yaeoOnukam A.B. [leprimkuna u ap. "®dusuka.7 kinacc", "dusuka. 8
kiacc", "®@uzuka. 9 knace" ®I'OC k HoBbIM yueOHUKaM/ A.B. IleppimkuH, coct. I'.A. Jlonnosa- M.:
HsznarensctBo "Ok3amen", 2017r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLLECCA

YYEBHOE OBOPYJIOBAHMUE
Kommnbrotep, MynpTuMeauiinelii mpoekTop, MuTepakTiuBHast qocka, Habop mabopaTtopHoro o60opyaoBaHus
s GU3NIECKOTO SKCIIEPUMEHTA.

OBOPYJOBAHME /151 TIPOBEJEHUS JIABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIINM

CrannaptHelii Habop 1abopaTopHOro 000pYIOBaHUS YYCHHUKA, BUPTYyaibHas (husndeckas 1abopaTopus
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