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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUN W TpeOOBaHWUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, TpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
¢denepanpHOl paboueil mporpammbl BocnuTaHuss M KoHnenuuu npenojgaBaHHus y4eOHOTO
npeaMera «Pusukay.

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBJII€HAa Ha
OCHOBE TOJOXEHUI W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenpHONW mporpammbl, mpeiactaBieHHbIX B PI'OC OO0, a Takke ¢ ydeToM
(denepanpHOl paboyeil MporpaMMbl BOCHUTAHHS W KOHIICTIIMK TPENOJIaBaHUs Y4eOHOTO
npeameta «Pru3ukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOH I'pPaMOTHOCTH OOYYalOIIUXCSd M OpPraHU3alUI0 M3y4deHUs (GU3UKU Ha
JesITeIbHOCTHON OcHOBe. B mporpamme mo (¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpedoBanuii PI'OC OOO k 1UIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTarTam  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs.

[Iporpamma no ¢u3MKe yCTaHABIMBACT paclpelesieHue y4eOHOro Marepuana Mo TojaaM
oOydenust (1Mo Kiaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh H3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Yy4yeTe BO3PACTHBIX
0coOeHHOCTeH 00yyJaroLxcs.

[Iporpamma o ¢usmke pazpaboTaHa C IEIbI0 OKa3aHUS METOIMYECKON MOMOIIN YUUTEITIO
B CO3/IaHMU paboyeii MPOrpaMMBbI 10 y4eOHOMY MPEIMETY.

®uszuka ABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
IOCKOJIBKY (pU3MUYECcKHe 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3yyaeMbIX XUMHEH,
Ouosiorueit, actpoHoMueld u (u3NYECKOi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBISET HamOoiee SICHble 00paslbl MPUMEHEHHWS HAyYHOTO METoja
MO3HAaHMsI, TO €CTh CII0CO0a MOyYeHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa M3 IIaBHBIX 337ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyyJaronuxcsi.

YcaoBusi 00ydeHusi AeTed HA JOMAIIHEM O0yUEeHUN:

co3JlaHKe OJIaronpUsATHON 00CTaHOBKH, IIA/ISIIETO PEXKIMA;

HCIOJIb30BaHUE MPUEMOB U METOJIOB O0yUYEHHS, aJeKBATHBIX BO3MOKHOCTSIM yUaIUXCA,
00eCTeynBaroOIIUX YCIEIIHOCTh YUeOHOM NesTeTbHOCTH;

muddepennmanys TpeOGoBaHUN U WHIUBUTyJTH3AIUS O0YUCHUS;

MomuduKanus y4yeOHOM mporpaMMbl — COKpalleHHe ee o0beMa 3a CueT
BTOPOCTETIEHHOTO MaTepuraja U BhICBOOOXKIEHHE BPEMEHHU Ha JIMKBUIAINIO TPOOEIOB B 3HAHUSIX
U YMEHUSIX y4aluxcs;

OpraHu3anus CHUCTEMbl BHEKJIACCHOH, (aKyJIbTaTHBHOW, KPYXKOBOM  pabOTHI,
MOBBIIIAIONICH YPOBEHb PA3BUTHS yUyaluxcs, TpoOyKAaromeil UX UHTEPeC K 3HAHUAM;

y4eT OCOOEHHOCTEHl IICHXMYECKOrO pPAa3BUTHUS, MPUUYUH TPYAHOCTEH TIOBEACHUS H
0o0y4YeHHs TpU OpraHMU3alUu OOyUeHUs] U KOPPEKIMOHHOW BOCHHUTATEIBHOM pabOThl C JaHHOU
KAaTeropueu eTeu;

B pabotre ¢ npumeHsercs WHAWBUAYAIbHBIH MOAXOJ Kak Hpu oTOope ydeOHOro
Collep’KaHusl, TaK W TIpU BbIOOpEe (OpPM U METOJOB €ro OCBOCHHS, KOTOPbHIE OJIKHBI
COOTBETCTBOBAThH UX JIMYHOCTHBIM U MHIAWBUIYAIbHBIM OCOOCHHOCTSIM.



N3yuenne ¢u3nku Ha 0a30BOM YpPOBHE NpEINOIaraeT OBJIAJACHUE CIEAYIOUIMMU

KOMIIECTCHTHOCTAMHU, XapaKTECPU3YIOIMNMH €CTCCTBCHHOHAYYHYIO 'PaMOTHOCTD!

HAay4YHO 00BACHATH SBJICHHA,

OLCHMUBATh U IIOHUMATh 0COOCHHOCTU HAay4YHOT'O UCCJICIOBAHUAA,

HUHTCPHIPECTUPOBATD JAHHBIC U UCII0Jb30BATh HAYUYHBIC NOKA3aTCIbLCTBA JJIA ITOJTYUCHUA
BBIBOJIOB).

Henmn wm3yueHuss (pU3MKKM HAa ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OIpENeICHB B
KOHICIIIINN HpCHOI[aBaHI/ISI y‘-IC6HOI‘O npenMeTa «d)mmca» B O6pa30BaTeJIBHBIX opraHmaum{x
Poccuiickoit deneparuu, peanu3yOmuX OCHOBHBIE 00111€00pa30BaTEIHHBIE MPOTPAMMEI.

[enu nzydyeHus: GU3NKH:

npuoOpeTeHre HHTepeca M CTPEMJICHUS OOyYaroluxcs K HaydYHOMY H3YUYEHHUIO
HPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TIPEACTABIEHUN O HAy4YHOM METOJAE TMO3HaHHA U  (OPMHUPOBAHUE
MCCJIEI0BATEIBLCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSM;

(hopMHUpOBaHKHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa N3y4YeHUs] OCHOB CTPOCHHS
MaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (DPU3UKH;

(hopMHpOBaHHE MPENCTaBICHUN O posid (GUBHUKH JJISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymieil npodeccrnoHaIbHOR
NeSITeIbHOCTH, CBS3aHHOM ¢ (PM3UKON, MOArOTOBKA K JaJbHEUIIEMY O0YyYCHHIO B 3TOM
HallpaBJICHUU.

JlocTkeHne STUX Iefed mporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMs 00eCTIeUnBaCTCS pELICHHEM CIEAYIONNX 3a/1a4:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKHX,
TEIUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTEeHHE YMEHHMA ONHUCHIBAaTh U OOBACHATH (PU3WYECKHE SBICHUS C
UCTIONb30BaHUEM TIOTYYEHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUs TMPOCTEUIINX PACUYCTHBIX 3a7ad C HCIOJIb30BAHHEM
(hu3HYECKUX MOJIeNIel, TBOPUECKUX U TIPAKTHKOOPHEHTUPOBAHHBIX 33]1aY,

pa3BuUTHE YMEHHI HaONOJaTh MNPHUPOIHBIC SBICHHUS W  BBIOJIHITH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIBbHBIC HCCIICIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TIPHEMOB paboThl ¢ MH(popMmammel (GU3NIECKOTO COACpIKAHMS, BKITFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTH)KCHUSX (GU3WUKH, aHAIW3 W KPUTHYECKOE
OlLICHUBaHKME WHPOPMAIINH;

3HAKOMCTBO €O c(hepamu po(heCCUOHATFHON IeATeIbHOCTH, CBI3aHHBIMU C (PU3UKOMH,
U COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIKCHHUSIX (PUINICCKOM
HaYKH.

KomnuectBo JacCoOB, OTBCACHHBIX IJISI U3YUYCHUS 6uogorun cocrtasiusger 34 yaca — 1 gac B
HEACIIIO.



COJAEP)KAHUE OBYYEHUA
8 KVIACC

TenoBble IBJICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUn CTpOEHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyld. OIBITbl, TOATBEP)KIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, XKUAKOTO U ra3000pa3HOro cocTOsIHUM BelecTBa. Kpucrammmueckue u
amop¢Hsbie Tena. OOBsICHEHNE CBOWCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKESHUN
MOJIEKYJISIPHO-KUHETHUECKONH Teopuu. CMauumBaHuME W KanWULIpHbIE sBIeHHs. TemoBoe
pacuIMpeHye U cKaTue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JABUKEHUS YacCTHIL.
Buytpennsis sHeprus. CrmocoObl W3MEHEHHsS BHYTPEHHEH OJHEprum: Tervionepenada u
coBepuieHre padboThl. Bupl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUECHHUE.

KonuuecTBo TEmioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemmooOMeH W TEemaoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. I[lnaBneHue u oTBepleBaHUE KPUCTALTUYECKHX
BEIIECTB. YAenbpHas Terwiora IuiaBieHus. [lapooOpa3oBaHue W KoHJeHcarus. lcnapeHue.
Kunenue. YnenpHas Tersiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHUIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus ToIIMBa. Y ieJbHasl TEMJI0Ta CrOPaHMsL.

[punuunsr pabdotsl TeruioBbix asurareneit KIIJ[ temnmoBoro nBuratens. TeruioBble
JIBUTATEJH U 3aIUTa OKPYKAIOLIEH CPebl.

3aKOH COXpaHEHUs U PEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Jemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO TBUXKEHUS.

Habmonenue quddysum.

Habnronenue siBjaeHi cMaqiBaHUs M KaMWUTSIPHBIX SBICHUI.
HabmiofeHune TerioBoro pacumpeHust Tel.

W3meneHnue naBneHus ra3za npyu U3MEHEHUU 00bEMA U HAarpEBaHUU WIIN OXJIAKICHHUH.
[IpaBuna n3aMepeHus TeMIepaTypsl.

Buasl Tenonepenaum.

OxmaxaeHre Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanwue npu coBepiieHHH PadOTHl BHEITHUMH CHIIAMH.

10. CpaBHEHME TEMIIOEMKOCTEN pa3INYHbBIX BEIIECTB.

11. HaOmroneHne KUIIEHU.

12. HabmroneHue mocTOSIHCTBA TEMIIEPATyPhI MPH IUIABJICHHH.

13. Mopenu TerIoBbIX ABUTATEIICH.

Jlabopamopuwvie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHSL.

e A

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B, KUIKOCTEH 1 TBEPIBIX TEIN.
Omnpenenenue AaBiIeHUs BO3AyXa B OAJUIOHE MINPHLIA.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JaBJIEHHUS BO3AyXa OT €ro o0béma Hu
HarpeBaHus WINA OXJIaKICHUS.

Al e



6. IlpoBepka THUIOTE3bl IUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA IKUAKOCTH B
TEPMOMETPUUECKOM TPyOKe OT TeMIiepaTyphl.

7. HabOnromeHue W3MeHEHUs BHYTPEHHEW DHEPTUU Tella B Pe3yJIbTaTe TEeIUIonepeaadn 1

paboThl BHEIIHUX CHIL.

8. HccnenoBanue sSBiICHHS TEIDIOOOMEHA TP CMEITMBAHUH XOJIOIHOM U TOPSYEH BOBI.

9. OrmpeneneHne KOMUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW TpH TEIJI0O0OMEHE C

HarpeThiM METAJUTMYECKUM ITUITHHAPOM.

10. Onpenenenue ynenabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCrapeHusl.

12. Onpenenenne OTHOCUTENBHOM BIQXKHOCTH BO3AyXa.

13. Onpenenenve yenbHON TEMIOTHI TUIaBJIEHUS JIbJA.

DJleKTpUYeCKHEe U MATHUTHbIE SIBJICHUS.

Onektpusanus Tel. JBa poma 3IEeKTpUUECKUX 3apsAnoB. BzaumonelicTBHue 3apsiKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHUCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3aps/IOB U PACCTOSIHHS MEXKTY TEIaMH ).

Onekrtpruueckoe nose. Hanpspk€HHOCTh anekTpudeckoro nois. [IpuHoun cyneprno3unun
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsjioB. DJIEMEHTapHbIA 3JeKkTpuyeckuil 3apsn. CTtpoeHue
atoma. [I[poBOAHUKY 1 JUAICKTPHUKHU. 3aKOH COXPAHCHHS DJICKTPUUECKOTO 3apsija.

ONEKTPUYECKU TOK. YCIOBUS CYILIECTBOBAHMS DJJIEKTPUUECKOro TOKa. VcTouHnkm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DIEKTPUYECKHUM TOK B )KHJIKOCTSIX U ra3ax.

Onexrpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHBIEHHE
NPOBOJIHUKA. YJIEIbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Owma i ydacTKa LEMNH.
[TocnenoBarenbHOE U NapAIJIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH ANIEKTPUYECKOTO TOKa. 3akoH Jlxoyns—JleHma. DnekTpuyeckue enu
U IOTPEOUTENH dIIEKTPUUIECKON sHEprun B ObITY. KOopoTKoe 3aMbIkaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHuTOB. MAarHuTHoe mMoJe.
MarnuTtHOoe noje 3eMIIU U €ro 3HaueHue s xKU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mnose
3JIEKTPUYECKOT0 TOKa. [[puMeHeHne 3IIEKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJISt
HAa TPOBOJHUK C TOKOM. OJEKTPOJBHUraTelb TOCTOSHHOTO ToKa. Vcmosb3oBanue
3JIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanes. SBneHuwe 3neKkTpoMarHUTHOM uwHAyKUuH. [lpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TOMYyYEHHUS DIIEKTPUYECKOW HHEPruu. ODJEKTPOCTAHIIUK Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Tel.

2. JIBa pojia aeKTPUUECKUX 3apsiA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEJl.
3. YcTpoiicTBO U IeHCTBUE 3JIEKTPOCKOIIA.

4. DnekTpocTaTU4ecKass HHIYKIIHS.

5. 3aKOH COXpaHEHMS IEKTPUUECKUX 3apsiIOB.

6. IIpoBOIHUKM U AUBIEKTPUKH.

7. MopnenupoBaHu€e CUIOBBIX JINHUN 3JIEKTPUYECKOTO TOJIA.

8. HCTOYHMKHM NOCTOSHHOIO TOKA.

9. JleicTBUSA 31EKTPUUYECKOTO TOKA.

10. DneKTpUYECKHl TOK B )KHJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. DIEeKTpOIBUTATENb TOCTOSIHHOIO TOKA.
22.
23.
24.
25.

21

I"a30BbIi1 pazps.

H3Mepenne cuibl TOKa aMIIEpMETPOM.

N3MepeHne 3J1eKTpUYECKOro HarpsKeHUsT BOJIbTMETPOM.

Peocrar n Mara3uH conpOTHUBIICHUH.

BzaumopaencTBue NOCTOSTHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3ICJICHUS TIOJIFOCOB MArHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.

MarnuTHoO€e nojie Toka. JIEKTPOMarHmr.

JlelicTBME MAarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

HccnenoBanue sIBJICHUS JIEKTPOMAarHUTHON MHIYKITHH.

OmnbiTel @apages.

3aBUCHUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
DIIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuosie pabomot u onvimel.

SRR e

10.
11.
12.

13

16.
17.

18.
19.
20.
21.

OnbITHI MO HAOTIOJECHUIO SNIEKTPU3ALUYU TNl MHAYKIKEH U MPU COPUKOCHOBEHHUHU.
HccnenoBanue neiCTBUS JIEKTPUIESCKOTO MOJIS HA TIPOBOJIHUKH U JUAIEKTPHUKH.
CoOopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

M3mepeHue u perympoBaHue CHUIIBI TOKA.

N3mepenue u peryinupoBaHue HAMPSKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKQ, UTYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBICHUS
pe3UCTOpa M HAMPSHKEHHS HA PE3UCTOPE.

OnbITHl, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  DJIEKTPUYECKOTO  CONMPOTHBIICHHS
MPOBOJHUKA OT €T0 JITMHBI, TIOIIAIN MTONIEPEYHOT0 CEYSHHS U MaTepHana.

[IpoBepka mpaBuna CIOXKEHUS HANPSHKEHUU IPU IOCIEA0BATEIIBHOM COEIUHEHHU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuIIa JUIst CHITBI TOKA MTPH ApaJLIEIIbHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

Omnpenenenre MOIIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMITOUKY, OT HAMPSIKEHUS
Ha HeWl.

. Onpenenenne KIIJ] narpesarens.
14.
15.

HccenenoBanue MarHUTHOTO B3aMMOJIEHCTBYSI IIOCTOSIHHBIX MATHUTOB.

W3ydyenne MarHUTHOTO TIOJISi TIOCTOSHHBIX MArHUTOB TIPH HMX OOBEAMHEHUH U
pa3leNeHuN.

HccnenoBanue 1eicTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTyLIKU C TOKOM H
MarHuTa OT CHJIbl TOKA U HaIpaBJICHUs TOKA B KaTYIIIKE.

W3y4eHne neicTBYUsI MATHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KonctpynpoBanue u nzyueHue paboThl 3JIEKTPOABUTaTeNs.

N3mepenue KIIJI anexTpoaBurareabHOl yCTaHOBKH.

OnpITl N0 HCCIENOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM WMHIYKIUHU: HCCIIEJOBaHHE
WU3MEHEHUH 3HAYCHHs U HAIIPABJICHUS UHAYKIHOHHOIO TOKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

W3yuyenne QUMK Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHMS HampaBiIeHO Ha
JTOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3yIbTATOB.
B pesynbraTte wu3yueHWs (QU3MKH Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Y

obyyaromerocst OyayT chOpMUPOBAHBI CISAYIOIINE TUIYHOCTHBIE PE3YJIHTATHl B YACTH:

* 1) mIaTpMoOTU4eCKOro BOCIIUTAHUSA:

® - MPOSIBJICHHWE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (pU3NUIECKOM
HAYKH;

® - [[CHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

® 2) rpaxkaaHCKOro v JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTH K aKTMBHOMY YYacCTHIO B 00CY)XKIIEHUU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUN (DU3HKY;

® - OCO3HAHHE BAXKHOCTH MOPATHHO-ITHYCCKHUX MPHUHIIAIIOB B ICATECIHLHOCTH YUEHOTO;

® 3)3CTeTUYECKOIr0 BOCIIUTAHUS:

® - BOCIPHITHE ICTETHMUYECKUX KadyecTB (DM3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOT0 MO3HAHUSI:

® - OCO3HaHUE IEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOT U, BAKHEHIIICH COCTABISAIONICH KYJIbTYPHI;

® - pa3BHUTHE HAYYHOM JTHOOO3HATEITHFHOCTH, HHTEPECA K HCCIIEA0BATEIHCKON e TEIILHOCTH,

¢ 5) popmupoBaHusi KyJbTYPbI 310POBbsI H YMOIMOHAJILHOI0 0JIArOMOTYYHsI:

® - OCO3HaHWE LIEHHOCTH Oe30macHoro oOpasza *KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXXHOCTH TMpaBWJI OE30MacHOTO TMOBEACHHUS Ha TpPaHCIOpTe, Ha JOporax, cC
ANIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIITHUX YCIOBHSIX;

* - copMHUPOBAHHOCTH HaBbIKa pedICKCUM, TIPU3HAHNWE CBOETO IMpaBa Ha OIMIMOKY U TaKOTro
e MpaBa y Jpyroro 4eaoBeKa;

® 6) TpyAOBOro BOCIIMTAHHUSA:

® - aKTUBHOE Y4YacTHE B PEIICHUM MPaKTHUECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTEILHOM
OpraHW3aIii, TopoJaa, Kpas) TEXHOJOTUYSCKOW W COIMAIBHON  HAmpaBICHHOCTH,
TPEOYIOIIKMX B TOM YHCIIe U (PU3NISCKUX 3HAHUI;

® - MHTEepec K MPaKTUYECKOMY M3y4eHHI0 Mpodeccuid, CBA3aHHBIX ¢ (UBNUKOM;

* 7)3KO0JOTHYeCKOr0 BOCTIMTAHUS:

® - OpuUeEHTAMsI Ha MNPUMEHCHHWE (U3MYSCKUX 3HAHWW JUIS PEIICHUs 3adad B o0JacTw
OKpYXaroliei cpespl, TUIAaHUPOBAHUS MOCTYIKOB U OLEHKHM HX BO3MOKHBIX MOCIEACTBHIA
JUTSL OKPY>KaIOIEH cpebl;

® - OCO3HaHME MI0OATLHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U MyTeH UX PEeIICHHUS,

e 8) aganTanuu K H3MEHSIOUIUMCS YCJIOBHUSIM CONMAIBLHOI ¥ MPUPOIHOMN CpPeabl:

® - [OTpeOHOCTH BO B3aUMOJCHCTBUM NPU BBINOJIHEHUU HCCIENOBAaHUN U IPOEKTOB
(bu3NYECKOIl HANIPaBICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHUX;

® - [OBBINICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATEIHHOCTH;

® - NOoTpeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHWW, B TOM 4YHCIe (DOPMYITHpPOBATH HICH,
MOHSITHSL, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSAX;

® - oco3HaHHe Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKU;

® - IAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHU,



¢ - CTPEMJICHHMC AHAJIM3HUPOBATH U BBIABIATH B3AUMOCBA3U IIPUPOJILI, O6H_ICCTB3. 1 5KOHOMUMKHU,

B TOM YHCJIE C MCIIOJIb30BaHUEM (U3NUECKUX 3HAHU;
® - OIEHKA CBOMX JEWCTBUM C Y4YETOM BIIMSHHMS Ha OKPYKAIOUIYK Cpeay, BO3MOYKHBIX
r1100aJIbHBIX MOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbraTte ocBOeHHMs mOporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanus y oOyuatomierocs OyayT c(hOpMHpPOBaHBI MeTaNpeAMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLME TI03HABATEJbHbIE YHUBEpCAJIbHbIE Y4eOHblEe JEHCTBUS, KOMMYHHMKAaTHBHbBIC
yHHUBEpCcaJbHbIe yueOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHBIE yueOHbIE AEHCTBHUS.

Ilo3naBaTenbHBIC YHHBeEPCaIbHbIC Y4eOHbIE JeHCTBUSA

ba3oBble Jornyeckue aeiicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECCTBEHHBIC TIPU3HAKU OOBEKTOB (SIBICHHIA);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIs1 0000IICHUS
U CpaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3HUUECKUM SIBIICHHSIM;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIC CBSI3UW MPH U3YYCHUU (PU3UYECKHUX SBICHUN U
mponeccoB, JAcjaTb BbIBOAbI C HCIHOJB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOIIeHI/Iﬁ, BbIIBHUTATh T'HIIOTE3bI O B3AUMOCBA3AX (i)I/ISI/I‘-ICCKI/IX BCJINYNMH,
CaMOCTOSITEJIBHO ~ BBIOMpAaTh CHOCOO pemieHus y4dyeOHOW (U3MUECKOW 3amadu
(cpaBHEHHE HECKOJBKUX BapHAHTOB pEIICHUs, BBIOOp HamOolee MOAXOJAIIET0 C
y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKue AeiiCTBHS:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIETOBATEILCKUIT HHCTPYMEHT TIO3HAHMS,

OPOBOJAUTH TIO CAMOCTOSITENIbHO COCTABIEHHOMY TIUIaHY  OMBIT, HECIOXHBIN
bu3nYECKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PHU3UIECKOTO SIBIICHUS;
OIICHWBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(DOPMAIHIO, MOIYICHHYIO B XOJIE
UCCIICIOBAaHHS WIIH DKCTICPUMEHTA;

CaMOCTOATENILHO  (hOpPMYJTHUpPOBaTh OOOOIIEHUST H  BBIBOABI IO  pe3yJbTaraM
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHUS,

IIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (DPH3UIECKHUX TPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

OPUMEHSTh pa3jIMYHbIe METOMbI, MHCTPYMEHTHl M 3alpochl NPH TOUCKE M OTOOpe
UH(POPMALIMU WU TAHHBIX C YYETOM MPEIOKEHHON yueOHOM (hU3nYecKoi 3a/1a4m;
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX
BUJIOB M (pOpM IpeCTaBICHHUS;

CaMOCTOSITEJIFHO BBIOMpPATh ONTUMANbHYIO (hopMy mpeiacTaBIeHUs HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3314l HECJIOXHBIMH CXEMaMH, JuarpaMMaMiu, WHOU
rpaduKoi U UX KOMOMHAIUSIMU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:



B Xojae OOCyXaeHus y4eOHOro MmaTepuana, pe3yiabTaToB JIabOpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKJaeMOi TEMBI M BBICKAa3bIBaTh UICH,
HalleJICHHbIC Ha pEIIeHUE 3a/1a4d U MMO/IIepKaHne 0JIaroKenaTeIbHOCTH OOIIEHHS,;
CONOCTABIATh CBOM CYKACHHS C CYXKACHUSIMH JpYTMX YYacTHHKOB JIHaJiora,
OOHapy’KUBaTh Pa3IMYMe U CXOJCTBO MO3ULIUH;

BBIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBISATh  PE3yJNbTAThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIEpHMEHTAa, HCCIIEIOBAHUS, IPOCKTA);

NOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOM pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3muecKoil mpoOaeMsl;

NPUHUMATh 1M COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JEHCTBHA MO &
JOCTHKEHUIO: PACTIPENeNIATh PO, 00CYXIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JAOCTHTras KaueCTBEHHOTO pe3yJibTara MO CBOEMY
HAINpaBJICHUIO M KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMH KOMaH/IBI;
OLICHMBAaTh KAayecTBO CBOEr0 BKJIAAa B OOMMHA MNPOIYKT MO KPUTEPHSIM,
CaMOCTOATENIbHO C(OPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PerJ]ﬂTI/IBHbIe YHUBEpPCAJIIbHBIC yqeﬁm)le JeHCTBUSA

Camoopranmn3anus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMUX ISl PEeLICHHUs
bu3nyecKux 3HaHMIA;

OpPUEHTUPOBATbCSI B Pa3IMUYHBIX IOAXO0JAX MPUHATHS PpELIeHUH (MHIMBUAYAJIBHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITENIFHO COCTAaBJIATH QJITOPUTM pelIeHus (PU3MUecCKOW 3aauyd WM IUIaHa
UCCJIEIOBaHMUSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MpeAaraeMble BapuaHThl pEILECHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CﬂMOKOHTpOJ’[b, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OIIEHKY CUTYallUU U IpeJylaraTh IJ1aH €€ N3MEHEHHUS,

OOBSCHATh MPHUYMHBI JOCTHKEHUS (HEAOCTM)KEHUS) pPE3yJIbTaTOB JAESITeNbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE B XOJ BHIMIOTHEHUS (DPU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yJIbTaTa LEIH U yCIOBUSIM;

CTaBHUThH ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIopa WIM AUCKYCCHU HAa HAYYHYIO
TeMy, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro;

npu3HaBaTh CBOE MpaBO Ha OIIMOKY MpU pemeHUH (QU3NYEeCKUX 3a1ad Wi B
YTBEPKIACHUSIX HA HAYYHBIEC TEMBI U TAKOE e MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 8 Kiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLIMXCS YMEHUH:



UCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKECHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BEIIeCTBa, KPHCTAUIMUECKWe M aMmopdHbie Tena,
HACBIIICHHBI U HEHACBIIIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSA
JHEPrus, TEIUIOBOW JBUIATENb, DJIEMEHTAPHBIA NEKTPUYECKUH 3apsijl, JEKTPUIECKOE
1oJIe, MPOBOJHUKHU U JHUDJIEKTPUKH, IOCTOSHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
oJIe;

pasznuyath sBJCHUS (TEIJIOBOE pacUIMpEeHHuEe U C)KaTue, Tervlonepenaya, TEIIOBOE
paBHOBECHE, CMauMBAHHWE, KaNWUIIPDHBIE SIBICHHSA, MCIAPEHUE, KOHICHCALMs,
IJIaBJICHUE, Kpuctaym3auuss  (OTBEpIEBaHUE), KUIICHHE,  TeIulonepeaada
(TEenIonpoBOJHOCTh, KOHBEKIMS, W3JIyYEHHUE), DJIEKTpU3alus TeJl, B3aUMOJEHCTBUE
3apsIioB, ACUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJICHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJIA Ha NPOBOJHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHIYKIUS) IO ONHCAHUIO MX XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY)KaroIleM MHUpE, B
TOM 4ucie (U3NYECKHE SBJICHUS B MpPHPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBIIEHUS B IPUPOAE, KpUCTaulbl B mpupone, usnydeHue CounHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE pPOCHI, TyMaHa, MHEs, CHEra,
JNEKTPUYECKUE SBJIEHUS B aTMocdepe, IJIEKTPUYECTBO JKHUBBIX OpPraHHU3MOB,
MarHuTHOE IoJie 3eMild, Jpel( IOIHCOB, pOJb MATHUTHOIO MOJS JUISL KH3HM Ha
3emiie, MOJIIPHOE CUSIHUE, IPU 3TOM IME€PEBOAUTH MPAKTUYECKYIO 3a/1ad4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OINMCHIBATh U3YUYCHHbIE CBOMCTBA TeN U (U3NYECKUE SIBJICHUS, UCIIONb3Ysl (PU3HUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS HHEPrus, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh  BELIECTBA, YJelbHAsd TEIUIOTA IUIABJICHMS, YAC/IbHAas TEIUIOTa
napooOpa3oBaHus, y/AelIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICCTBHsI TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAJKHOCTb BO31yXa, JIEKTPHYECKHUI
3apsf, CHja TOKa, ODIIEKTPUYECKOE HAIpPSDKEHHE, CONPOTUBICHUE IPOBOJHUKA,
yZleIbHOE CONPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA), IpU
ONKCAaHUM TMPABUIBHO TPAKTOBATh (U3WYECKHHA CMBICT HCIOJIB3YyEMbIX BEJIWYHH,
0003HaYCHHST ¥ €IUHUIBI (U3NIECKUX BEIWYHH, HAXOAUTh (DOPMYJIIBI, CBS3BIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEJIUYMHY C JAPYIMMH BEIMYMHAMH, CTPOUTh TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINUMH;

XapaKTepu3oBaTh CBOMCTBAa Ted, (PU3MUYECKUE SBIEHUS M TIPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKONM TEOPUH CTPOCHUS BEIECTBA,
NPUHIUI CYNEpHo3uIUKu Mojell (Ha KAauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsfa, 3akoH OMa ains ywyacTka nend, 3akoH J[kxoyns—J/leHna, 3akoH coxpaHeHHs
SHEPTUH, MPH 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3aIHCHIBATh €ro
MaTE€MaTHYECKOE BBIPAKCHHUE;

OOBSICHATh (DU3MYECKHE IMPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyauuin IIPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISBIIATH
NPUYMHHOCIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKHX IIaroB C
OTopoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PM3NYECKHX SBICHUHN, PU3UICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewatb pacuéTHble 3afayd B 2-3 JeHCTBMSA, HCHOJIb3Ys 3aKOHbI M (OPMYJIBI,
CBs3bIBarOIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHaluM3a YCJIOBHUA 3aJauu



3aMUChIBATh KPAaTKOE YCJIOBHUE, BBISABIATh HEAOCTATOK JAHHBIX JUIS PELICHMS 3a7a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIE ISl €€ PelIeHHUs, TPOBOIUTH PACUETHI U
CpaBHHBATh MOTYyYEHHOE 3HaUeHHE (PU3NUECKON BEIIMUYMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpOOJIEMbl, KOTOpPbIE MOXKHO PELIMTh INPU HNOMOIIM (PU3HUECKUX
METOJOB,  MCIIOJNb3ys  ONUCAaHUE  MCCIEAOBAaHUSA,  BBIAEIATH  IPOBEPSIEMOE
IPEJIOJI0KEHNE, OLIEHWBATh IPAaBWJIBHOCTh TOPSAKAa MPOBEACHMSI MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIBI;

IPOBOJUTH OMNBITHI N0 HAOMIOAEHHUIO (PU3MUYECKUX SBICHUN WMIH (PU3NYECKHX CBOWUCTB
Tesl (KamWUISIpHBIE SIBICHUS, 3aBUCHUMOCTb JIaBJIEHHS BO3JqyXa OT €ro o0néma,
TEMIIEPATYPbI, CKOPOCTH TNPOLIECCa OCTHIBAHUS U HarPEBAHUS NPU U3IYyUYEHUH OT LIBETA
u3Iyvarouieil  (moriomaroniei) MOBEPXHOCTH, CKOpPOCTb HCMAapeHHs: BOJABI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ MOBEPXHOCTH, JJIEKTpH3alus Tel U
B3aMMOJEHCTBUE DIIEKTPUUECKUX 3apsIiOB, B3aUMOJECHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yalM3alysl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, ACHCTBHUSI MAarHUTHOT'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hOpMyJIUpOBaTh IpOBEpseMble IPEINOJIOKEHHU, CcOOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO  000OpyJOBaHMs, ONHUCHIBATH XOJA OIBITa U
(GbopMyIIMpPOBATH BEIBOJIBI;

BBITOJHATH MPSAMbIE W3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHONW BIAXXKHOCTH BO3]yXa,
CHJIBl TOKA, HANpsDKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIaTYUKOB
(GU3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BETWYMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTHUBIICHHS MPOBOIAHHUKA OT
€ro JUIMHBI, TUIOIIAJU MOMEPEYHOIO CEYEHMS M YJIENbHOIO CONPOTHBIIEHHS BEIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA IIPOBOIHUKE,
UCCJIEIOBAaHUE TOCJIEI0BATEIbBHOTO W MapajUIeIbHOTO COEIUHEHUI MPOBOJIHUKOB):
IUIAHUPOBATh HCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEHys
NpPEeUIOKEHHOMY IUIaHy, (PMKCUPOBATh PEe3yJIbTAaThl MMOJYyYEHHON 3aBUCUMOCTH B BUJIE
TaOIMI U TpaUKOB, AeTaTh BBIBOIBI 110 pe3yJIbTaTaM MUCCIEI0BaHMS;

NPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIHUYWH (yIeNbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE MIPOBOJIHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh HM3MEpPEeHHs, coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEIys
NPEeI0KEHHON HHCTPYKIUH, U BBIYUCIISATh 3HAYCHNUE BEIMUHUHBI,

coOnrofarh TMpaBuia TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUMBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB € OMOpPOW HAa MX OMHUCAHUSA (B TOM YHUCIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIEpMETP, BOJBTMETP, CUETUYHK AJIEKTPUUYECKOU
SHEpPIrUH, DIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENIbHBIE  AIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE IPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBax (PU3MUYECKUX SBICHUN U
HEoOXouMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOMCTBA U H3MEPUTENbHbIE IPUOOPHI IO
cXeMaM U CXEMaTH4YHBbIM PUCYHKaM (PKUAKOCTHBII TEpPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUIaTEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOII, PEOCTAT), COCTABIISATH



CXEMBI 3JIEKTPUUYECKUX LIENEW C MOCIEN0BATENbHBIM U MapaJlIeIbHBIM COEAMHEHUEM
3JIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB IEKTPUUECKUX LIENel;
OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM KHM3HM i1 oOOecredeHus
0€30MacHOCTH MpH OOpaIleHud ¢ NpUOOpaMU W TEXHUYECKUMH YCTPOHCTBAMHU,
COXpPaHEHHs 3J0pOBbsi M COONIIOJIEHHS HOPM 3KOJOTHYECKOIO TIIOBEICHHS B
OKpYKarlollei cpee;

OCYILECTBIIATh IMOMUCK HH(pOpManuu ¢uzndeckoro conepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHUS [OINOJHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIIOJHEHUN YYEOHBIX 3a/laHUil HayyHO-IOMYJISIPHYIO JIUTEpaTypy
(U3UUECKOro CO/AEp)KaHMs, CHpaBOYHBIE MaTepHalbl, pecypchl cetu IHTepHer,
BJIAJCTh MpHUEMaMU KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHUs WHGPOpMAIUU U3
OJIHOU 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKME YCTHbIE COOOIIEHMs, 00o0Imas
UHPOPMALIUIO U3 HECKOJbKUX HCTOYHHMKOB (PU3UYECKOrO COJEpKAHUS, B TOM UHUCIIE
nyOJIMYHO  TPEACTaBIATh  pPE3yJbTaThl  MPOCKTHOM WM HCCIIEN0BATEIbCKOU
JEeSITEJIbHOCTH, TPU 3TOM T'PAaMOTHO HCIOJIb30BaTh M3YUYEHHBIN MOHATHHHBIN anmapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYIUICHHUE IIPE3EHTALUEH;

OpU BBINOJHEHUHM YYEOHBIX IPOEKTOB U HCCIENOBaHUNA (PU3MYECKUX IPOLECCOB
pacmpenensTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJauyaMH,
CIIEIUTh 32 BBINOJHEHHEM IUJJaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJIeKBaTHO
OLICHUBaTb  COOCTBEHHBbIM BKJIaJ B  JIEATENBHOCTh  TIPYHINbI, BbICTPaUBaTh
KOMMYHHKaTHUBHOE B3aMMOJAECHCTBHUE, MPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHE 8 KIIACC

HanmMeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBo yacos

JIeKTPOHHBIE (HH(POBHIE)

Ne ni/m Konrpoiabusie | IIpakTHyeckue
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznen 1. TernuioBble siBieHust
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V1R
1.2 TemnsoBble mporecch 21 1 5 https://m.edsoo.rw/F712M902V
Hroro no pazaeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
C) .3
2.1 JICKTpIHeCKHe 3ap THH APAACHIBIC 6 1 https://m.edsoo.ru/B7Y8R9ASA
TEJIa U UX B3aUMOIACHUCTBUC
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 34 ) 6

[NPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A

INOYPOYHOE INIVTAHUPOBAHMUE 8 KJIACC

KoanuyecTBO 4acos

Ne Hara DJIeKTPOHHBIe N (ppoBbIE
Tema ypoka Kontpoabubie | IlpakTHnueckue
n/n Bcero U3yueHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI

OcHOBHBIE TIOJIOKEHUS

1 MOTCHYIPHO-KIHETHACCROR 1 https://m.edsoo.ru/I1LO6WS5X0Z
TEOPUU U MX OTIBITHBIC
MTOITBEPIKICHUS
M

2 80CA M PasMep aToMOs A 1 https://m.edsoo.ru/P7F61L.4R6L
MOJIEKYT
Monenu TBEpAOTO, )KUIKOTO U

3 ra3000pa3HOro COCTOSTHUI 1 https://m.edsoo0.ru/N9T7D1S1F
BelIeCTBa
OOnbsicHEeHHE CBOWCTB TBEPOTO,
XKHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHHH BEIECTBA HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
K

5 PHCTAILIIHCCKHE 1 aMOPpHbIC 1 https://m.edsoo.ru/HOEW2Q8VS5D
Tena
C .

6 MaruRanc 1 KaninBpHOCTS 1 https://m.edsoo.ru/M209B3R1L
IToBepXHOCTHOE HaATSKEHUE
T

7 CTUIOBOE PACIIMperve 1 1 https://m.edsoo.ru/J7TITSC3B
ckarue
T .C

8 CMICPATYPA. L BIASE 1 https://m.edsoo.ru/COP4B3B3E

TeMIIEpaTypbl CO CKOPOCTHIO



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E

TCIIJIOBOI'O IBMXXCHUA YaCTHUIL

Buytpennss sneprus. CriocoOsl
U3MEHEHUS] BHYTPEHHEN
SHEPIUH

https://m.edsoo.ru/F1S701S9X

10

Bupl Terionepenaun

https://m.edsoo.ru/R8OOE4G2]

11

VYpoxk-koHpepeHus
"[IpakTHueckoe UCIOIb30BaHNE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaoB B LEJAX
aHeprocoOepekeHus "

https://m.edsoo.ru/ROD8O9VOQ

12

KonnuecTBO TEILIOTHI.
VY neapHas TEIIOEMKOCTD

https://m.edsoo.ru/F6M7F7K&S

13

YpaBHEHHE TEIUIOBOTO OanaHca.
Temioo0MeH U TEI0BOE
paBHOBECHE

https://m.edsoo.ru/E7R9C6G1Q

14

Jlaboparopnas pabota
"UcciaenoBanue ABICHUSA
TerI000MeHa TP CMEITHBAHUH
XOJIOJHOM U Topsiueit Bojabl"

https://m.eds00.ru/Q8RIC6H2R

15

Pacuer konnuecTBa TCIIJIOTHI,
HGO6XO,Z[I/IMOFO JIs1 Harp€BaHUA
TECJIa U BBLACIISIEMOTO UM TIpHU
OXJIAXKICHHUHA

https://m.edsoo.ru/X8H6JIWOY

16

Jlaboparopnas pabota
"OnpenaeneHue yaeiabHON
TEIUIOEMKOCTH BelecTna"

https://m.edsoo.ru/H4V7Q308C

17

DHeprus ToIMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

https://m.edsoo.ru/M8MS57Z4K 6B



https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B

18

[InaBnenue u oTBEpIEeBaHUE
KPUCTaJNINYECKUX TeJl.
VY nenbHas TemoTa MIaBIeHUs

https://m.edsoo.ru/D3W3A4Q21

19

Jlaboparopuas pabota
"OnpeneneHue yaenbHOU
TETUIOTHI TIJIaBJICHHS JThaa"

https://m.edsoo.ru/G8POHOX5B

20

[Tapoo6pazoBanue u
KoHeHcauus. Mcnapenue

https://m.edsoo.ru/V4Y0X80O3H

21

Kunenune. Y nennHas Temiora
nmapooOpa3oBaHus U
KOHJIeHCAlNH. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EepHOTO JaBICHHS

https://m.edsoo.ru/I6M5B7X7T

22

BrnaxnocTs Bo3myxa.
JlaGoparopnas pabota
"OnpeneneHne OTHOCUTENbHOU
BJIKHOCTH BO3ayxa"

https://m.edso0.ru/NOG6HEC2D

23

Pemrenue 3agaq Ha
ompe/ieeHUE BIaKHOCTH
BO3/yXa

https://m.edsoo.ru/DOJ8G4K8H

24

[TpuHIUIBEl paOOTHI TEIIIOBBIX
nsurateneil. [lapoas TypOuHa.
JIBuraTess BHYTPEHHETO
CTOpaHHUsI

https://m.edsoo.ru/J7B1B5SESE

25

KIII TermoBoro nBuratess.
TerioBbIe IBUTATENH U 3aIIUTA
OKpYIKaroIien cpeibl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHEHUS U

https://m.edsoo.ru/ION7C7D71



https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I

IIPEBPALICHUS YHEPTUU B
TEILIOBBIX IIpoLeccax

27

IToaroroBka K KOHTPOJIBLHOMN
pabote mo Teme "TemnoBsie
siBieHus. MI3menenue
arperaTHbIX COCTOSTHUI
BenrecTna"

https://m.edsoo.ru/F27Z3K2F2D

28

Konrponsnas pabora no teme
"TernnoBsie SBICHHUS.
N3meneHne arperaTHbIx
COCTOSIHHH BerecTBa"

https://m.edsoo.ru/EQOI6 W3U2P

29

BHCKTPI/IBa]_[I/ISI TCII. I[Ba poaa
QJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/U7V1TOV7Z

30

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIUEH
U TIPYA CONIPUKOCHOBEHUH"

https://m.eds00.ru/LOYVOYENIC

31

B3anmopeiicTBre 3apsyKeHHBIX
tei1. 3akoH Kynona

https://m.edsoo.ru/H2R1J1U60

32

DNEKTpUUECKOE MOJIE.
HanpsixeHHOCTB
AIEKTPUYECKOTO MOJIA.
[IpuHIun cynepno3unumn
AJIEKTPUYECKUX MOJIEH

https://m.edsoo0.ru/Z5Q3S3UO0K

33

Hocurenu snexkrpuyeckux

3apsA70B. DIEMEHTAPHBIN 3apsi.

CrpoeHnue atoma

https://m.edsoo.ru/X6 W509K 0K

34

ITpOBOTHUKY U JUIIEKTPUKH.
3aKOH COXpaHEHMS

https://m.edsoo.ru/J1F4R7N4F



https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F

SJICKTPHUYCCKOTIO 3apsAaaa

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

[Meppikun Y. M., BanoB A. . ®usuka. 8 kinacce: yueOHUK 1711 00111€00pa30BaTEIbHBIX
opranusauuii. — M.: IIpocsenienue.
METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

MeTtoauueckue nmocodus u pekomenaanuu. — URL: https://edsoo.ru/mr-fizika/
* Y4yeOHO-MeTOAMYECKOE OOecreueHue MpoIecCOB MPENoAaBaHusl XUMHUHM, OMOJIOTHH, (PU3UKK Ha
YPOBHSIX OCHOBHOT'O OOILEro M CpeAHero olriero oopa3oBaHusl ¢ BKIIOUYEHUEM JIOTIOJIHUTEILHOTO
WH)XEHEPHOTO KOMITOHEHTA: MeToanueckue pekomenaanun / H.A. 3arpannunas, JI.A. Tlapurytuna.
* Meroandeckuii keiic. DnekrpomMaruutHas naaykuus. (Ousuka. 8 xnacc) / T.B. Caymkuna, A.A.
Sxyta; nox pexa. JL.U. Acanosoil. — M.: ®I'BHY «MHcTtutyT copepxanusi 1 METOI0B OOyUEHUS»,
2024. - 15 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH

HUHTEPHET

SKiacc @u3unka, 9 kiacc: YpoKH, TeCTbl, 3aIaHUA
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