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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoM deaepanbHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIUXCS W OpTaHu3alvi0 H3ydyeHus (U3MKU Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUsL.
[Iporpamma no ¢u3mnKe ycTaHaBIMBAaeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHust (1o Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJIEPKaHUs U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHUI METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOLINM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX ITPEJIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IPENoCTaBisieT HaumOojee siCHble oOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHUS, TO €CTh CIIOCO0A MMOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HHTEpeca K Hayke Yy
o0yyJaroumxcsi.
N3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMPEIIOJAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHON pemenreM Kommermn Munucrtepersa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus pu3NKu:
e npuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs OOydaroluXcsi K HaydHOMY H3yYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUN O POJIU (U3UKHU ISl PA3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeidl mnpodeccnoHaIbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0yUEHHUIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX 1eledl mporpaMmbl Mo (u3MKe Ha ypPOBHE OCHOBHOTO OOIIETro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHWe YMEHHH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YyMEHUW HAOMIOJaTh MNPUPOAHBIE SBIECHUS U  BBIIOJHATH  OIIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX TPHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKE WHPOPMALINH;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
OTBOAUTCS B 8 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsriii B mporpamMme mo (pusmke nepedeHs J1ab0paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp MpOBeIeHUsl J1abOopaTOPHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaTbHBIX 0COOCHHOCTEN 00yUYaOIIUXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJjaHui, peAiaraeéMbIX B paMKaXx OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.



COJAEP/KAHUE OBYYEHUA
8 KVIACC

Paznen 1. TenioBeIe ABJICHUSA.

OCHOBHBIE I10JIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHMSI BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJeKyd. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cocTosiHUiI BemecTBa. Kpucrannmnyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TeroBoe
pacIIMpEeHHE U CXKaTHE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBEO TEIJIOBOTO JBH)KEHHSI YacTHL.
Bryrpennss sueprust. CiocoObl U3BMEHEHUS BHYTPEHHEH SHEPTUU: TEIUIONepeiaya i COBEPIICHUE
paboTsl. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3IyUYEHUE.

KonumdgecTBo TemioTel. YaenbHas TETUIOEMKOCTH BellecTBa. TeriooOMEH W TEIuioBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YJelbHas TemioTa IuiaBieHusd. [lapooOpa3oBanue u koHaeHcanus. Mcmapenue.
Kunenue. YnaenbHas temnora mapooOpa3oBaHHUs. 3aBUCUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

BnaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOPaHUs.

[Mpunnunsr pabotel TemnoBbix aurareneit KIIJ TemmoBoro nsurarens. TeruioBble
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenne nuddy3un.

3. Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUM.

4, HabGmronenue TenaoBoro pacuimpeHus Tel.

5. V3MmeHeHne JaBieHMs] Ta3a TpU HM3MEHEHMH O0bEMa M HArpeBaHUH WU
OXJIAXKICHUH.

6. [IpaBuna n3MepeHus TeMiepaTypsl.

1. Bunae! Tenionepenaun.

8. OxJnaxaeHue mpyu COBEPIICHUH PaOOTHI.

9. HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.

10.  CpaBHeHHE TETUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. Hab6monenue kuneHusl.

12.  HalmropeHue MOCTOSHCTBA TEMIIEPATyphl IPH TJIaBICHUU.

13. Mogenu TeIioBEIX ABUTATEIIEH.

Jlabopamopuvie pabomol u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.

3. OnbITEI O HAOTIOIEHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeJ.

4, Ornpenenenne 1aBieHUs BO3AyXa B OAJIJIOHE IIMPHUIIA.

5. OMnBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh JaBIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WM OXJTKICHHUS.

6. [TpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJNOWKA >KUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. Habnronenne n3MeHeHus: BHYTpEHHEW YHEPTUH Tela B Pe3yabTaTe TeIUIoNnepe1aun
Y pabOThI BHEIIHUX CHJI.

8. HccnenoBanue sBICHHS TEMJIOOOMEHA MPH CMENIMBAHUU XOJOJHON W TOopsSYen

BO/JBI.



9. OmnpeneneHyre KOJMYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOH MpPHU TEIUIOOOMEHE C
HarpeTbIM METaJUIMYECKUM LUIUHAPOM.

10.  Omnpenenenue yaenbHON TETIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue nporiecca uCrapeHusl.

12.  OnpeneneHre OTHOCUTENFHON BIAXKHOCTH BO3/yXa.
13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Paznen 2. DuekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JIBa poja 3JIEKTpUYECKUX 3apsnoB. B3aumopeicTBue 3apsKEHHBIX
ten. 3akoH KyoHa (3aBUCHMOCTD CHIIBI B3aUMOICHCTBUSI 3apSKEHHBIX TEJ OT BEJIMYUHBI 3aps/I0B
U PACCTOSIHUS MEXKIY TEJIaMU).

Dnekrpuueckoe noiie. Hanpsok€HHOCTD 3ieKTprudeckoro noiisd. [IpuHuun cyneprno3uinuu
JNEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsija.

DNEeKTPpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. VICTOuHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna TOKa. Onekrpuyeckoe HampspkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHE BemecTBa. 3akoH Owma s  ydacTka IIemu.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTB AIIEKTpHUYECKOT0 TOKa. 3aKoH Jlkoyns—JleHna. DiaekTpuieckue menu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[TocrossHHbIE MarHuThl. B3auMoJelcTBUME MOCTOSHHBIX MAarHUTOB. MarnuTHoe ToJe€.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs kU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTPOMAarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SIBineHue dsaeKTpoMarHUTHOW uHAyKuuu. IlpaBuno Jlenna.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYCCKOW JHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. OnexTpu3anus Tell.

2. JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. Y CTpoUCTBO U JEHCTBHE 3IEKTPOCKOIIA.

4. DneKTpocTaTHuecKast UHIYKIIMSL.

S. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [TpOBOAHMKH U TUAIIEKTPUKH.

7. MonenpoBaHu€e CUIOBBIX JIMHUH 2JIEKTPUUECKOTO TIOJIS.

8. HcTOYHUKY IOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.  T'a30BbIi pazpsa.

12.  H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31eKTPUUECKOT0 HAPSKEHHUS BOJIETMETPOM.
14.  PeocraT u Mara3uH COIPOTUBICHUH.

15.  BzaumojeiicTBHE MOCTOSHHBIX MarHUTOB.

16.  MogenupoBaHHe HEBO3MOKHOCTH Pa3JIEIICHUS ITOJFOCOB MarHHTA.
17. MogenupoBaHHe MarHUTHBIX MOJEH NOCTOSHHBIX MarHUTOB.
18. OmneIT OpcTena.

19.  MarunutHoOe moje ToKa. DIeKTPOMAarHHmT.

20.  JleficTBHME MarHWTHOTO ITOJISI HA TPOBOJHHUK C TOKOM.

21.  DnexTpojBUTATENb MOCTOSIHHOTO TOKA.

22. Uccnenoanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIVH.



23.  OmnbiTel Dapanes.

24.  3aBHUCHMOCTbH HampaBiIeHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHSI.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

OnbITH IO HAOJIOICHHUIO AJIEKTPHU3AIMY T HHAYKIUEH U IPH CONPUKOCHOBEHUH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.
COopka u mpoBepka pabOoTHI NMEKTPUIESCKOMN I[ENH MIOCTOSTHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue U peryImpoBaHue HAMPSHKEHUSL.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HWIYLIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

o E

7. OnbITE, JEMOHCTPUPYIOIIAE 3aBHCUMOCTH 3JCKTPUYECKOTO COMPOTHBIICHUS
MPOBOJHMKA OT €T0 JJIMHBI, TUIOIIAIU TIONIEPEYHOT0 CEUCHUS K MaTepHaa.

8. [TpoBepka mnpaBuiia CI0XKECHUST HANIPSDKEHHUH TPU TIOCIIEI0BATEIIEHOM COCIMHECHUH
JIBYX PE3UCTOPOB.

9. [TpoBepka nmpaBuIIa JJist CHIIBI TOKA MPH MApauIeIbBHOM COSTUHCHUN PE3UCTOPOB.

10.  Ompenenenue padOTHI ITCKTPHUUECKOTO TOKA, UAYIICTO Yepe3 PE3UCTOP.

11.  OmnpepeneHue MOIIHOCTH IEKTPUYECKOTrO TOKA, BBIACIAEMOMN Ha PE3UCTOPE.

12. HccnemoBanue 3aBHCHUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 JAMIIOYKY, OT

HAaIpsDKeHUs Ha HEH.
13.  Onpenenenune KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOEHCTBUS MOCTOSTHHBIX MarHUTOB.

15.  H3yuyeHwe MarHMTHOTO TOJS MOCTOSHHBIX MAarHUTOB NpPU UX OOBEIUHEHUU H
pa3JelIeHUN.

16.  HccnenoBanue AEHUCTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbITbl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbl B3aMMOJEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HallpaBJIEHUsS TOKA B KATYLIKE.

18.  M3yueHue AeHCTBUS MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

19.  KoncrpynpoBaHue U u3y4eHue paboThl JIEKTPOIBUTATEIS.

20. N3mepenne KIIJ[ anekTpoaBUraTrenbHoON yCTaHOBKH.

21.  OnbITHI MO HCCIIEOBAHUIO SIBICHUS IEKTPOMAarHUTHON HHYKIIMU: HCCIIEJOBAHUE

W3MEHEHMI 3HaYEHUS U HallpaBJICHUA UHAYKIIUOHHOTO TOKaA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

N3ydyenne ¢u3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs HaIpaBIEHO Ha
JOCTHIKEHHUE TNIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

B pesynbrare usydenuss (U3MKM HAa YpPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Y
oOyuarormierocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YACTH:

. 1) maTprMoTH4YeCcKOro BOCIIUTAHUSA:

. [] mposiBiieHWE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
¢du3nUecKoil HayKu;

. [] HeHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;

. 2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. [] TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXIE€HHUU OOIIECTBEHHO 3HAYMMBbIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

° [l oco3HaHHE BaXHOCTU MOPAJIbHO--3TUYCCKUX IMPUHIUIIOB B ACATCIBHOCTU
y4€HOT0;

° 3) acTeTH4eCKOr0 BOCIIMTAHMS:

. [] BoOCHIpUSTHE SCTETUYECKUX KadeCTB (U3NYECKON HayKu: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

° 4) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

. [] oco3HaHue EHHOCTH (PU3HUECKO HayKU KaK MOILITHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEHIIIEH COCTABISAIOIIEH KYIbTYpbI;

. [] pa3BuTHE Hay4yHOM JHOOO3HATEIBHOCTH, HHTEpPECa K HCCIIEI0BATEIbCKON
JeSITEIIbHOCTH;

. 5) dopMupoBaHusi KyJbTYpPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYHS

. [] oco3HaHue LIEHHOCTH Oe3omacHoro oOpa3a J>KU3HM B COBPEMEHHOM

TEXHOJIOTHYCCKOM MUPE, BAXJKHOCTH ITPABUJT 0e301acHOro IMMOBCACHM A HA TPAHCIIOPTE, HA JOpOTax,
C QJICKTPHUYCCKHUM H TCILJIOBBIM O60py,[[0BaHI/IeM B JOMAIITHUX YCJIOBUAX;

. [J chopMUPOBAHHOCTH HABBIKA PeQIICKCHHU, PU3HAHNE CBOETO MpaBa Ha OLIUOKY
Y TaKOTO K€ TpaBa y Apyroro 4eloBeKa;

. 6) TPY10BOT0 BOCIIUTAHMSA .

. [] aKkTMBHOE YydYacTHe B pEIICHHHM MPAKTHYEeCKHX 3a7ad (B paMKax CeMbH,

o0pa3oBaTeNnbHON  OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM H  COIMAIbHOMN
HaIPaBJIECHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3UIECKUX 3HAHUN;

o [ mHTEpec K MPaKTUYECKOMY U3yUeHHIO podeccHii, CBA3aHHBIX ¢ (PU3HKOIL;
o 7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS:
o [ opueHTanus HAa TpUMEHEeHNe (PU3NYECKUX 3HAaHUMH 1711 pelIeHus 3a1a4 B 006JacTu

OKPY’KaIOIIe cpejibl, TJIAaHUPOBAHUS TOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEICTBHH st
OKPY’KaloIllel Cpebl;

° [] oco3HaHue TJIOOANBFHOTO XapakTepa IKOJIOTUYECKUX MpoOieM W TyTed HX
penieHus;

° 8) ajanTanum K U3MEHSIOIMMCH YCJI0BHUSIM COUMATBHOM U IPUPOIHOM Cpebl:

° [] moTpeOHOCTH BO B3aUMOJICHCTBUY MPHU BHITIOTHEHUN UCCIICIOBAHUIA U TPOEKTOB
(bu3MYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

° (] TIOBBIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
JIeTEIIbHOCTE;

° [ moTpeGHOCTH B (pOPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM 4YHUCIE (POPMYITHPOBATH
UJICH, TIOHSITHSI, TUIIOTE3bI 0 GPU3UUECKUX OOBEKTAX U SIBICHUSX;

° [ oco3Hanue nePUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JacTH
buzuky;

L4 ] IJTaHUPOBAHUC CBOCTO PA3BUTHA B HpI/IO6peTCHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHPII>i;



° ] CTPCMIJICHHUC aHAJIM3UPOBATb U BBIABJIATH B3aUMOCBA3U NPUPOIBLI, OGH.ICCTBa n
SKOHOMHMKH, B TOM YHCJIE C UCIOJb30BaHNEM (GU3NYECKUX 3HAHUI;

. [J OumeHKa CBOMX JEHCTBUM C YYETOM BIIMSHUA Ha OKPYXKAIOUIYK Cpenay,
BO3MOXHBIX I‘JIO6aJIBHbIX HOCHGHCTBHﬁ.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynaprare ocBoeHMsS IMporpamMmbl 1O ()U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatomierocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKIIIOUAIONME TIO3HABATENbHBIC YHHUBEpCAJIbHBIC YYeOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornyeckue aeiicTBHA:

o BBISBJISITH M XaPaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUIA);

. yCTaHABJIMBATh CYIICCTBEHHBIH MpPU3HAK KJIACCH(DUKAIMKM, OCHOBAHUS IS
00001IeHUS 1 CPABHEHUS;

. BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX (paKTax, TaHHBIX
Y HaOJIOICHHSX, OTHOCSIIUXCS K (PU3UYCCKUM SIBICHUSIM;

o BBISIBJISITH IPUYMHHO--CJICJICTBEHHBIC CBSI3H MPH U3YYCHUH (PU3HMUCCKUX SBICHHUIA 1

IMponeccoB, A€JaTb BBIBOJbI C UCITIOJIB30BAHUECM JACAYKTUBHBIX U MHAYKTHBHBIX YMO33.KJHO'-ICHI/H>'I,
BBIJIBUTaTh TUIIOTE3BI O B3aMMOCBS3SIX (PU3NYECKUX BEIUYUH;

J CaMOCTOSITENIFHO BBIOMpATh CHOCO0 pemieHus y4eOHOH (u3mueckoi 3amadu
(cpaBHEHHME HECKOJIBKHX BAapUAHTOB peEIICHHs, BHIOOpP Hamboiee MOIAXOIAIIEro C y4EToM
CaMOCTOSTENIFHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1elicTBUS:

o MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

J MPOBOJIUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUJIaHY OIBIT, HECIOXHBIN
(bU3HYEeCKU HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

. OIICHMBATh HA MPUMEHUMOCTh U JTOCTOBEPHOCTh MH(MOPMAIIMIO, MOJYYCHHYIO B
X0J1€ UCCIEAOBaHUS UM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHUS] W BBIBOJALI IO pPE3yJIbTaTaMm
POBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

o MPOTHO3UPOBATh BO3MOXKHOE JajbHeEilliee pa3BuTHe (PU3HUECKUX MPOIECCOB, a

TaKXe BbIIBUTaTh MPE/OI0KEHUS 00 UX pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

o OPUMEHSATh Pa3JInYHble METO/AbI, HHCTPYMEHTHI U 3aIllpOChl NPHU MOMCKE U 0TOOpe
MHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;

. aQHAIN3UPOBaTh, CHCTEMATU3UPOBaTb U  HHTEPNPETHUPOBATH MHGPOPMAIUIO
pa3INYHBIX BUAOB U (POPM NpPECTABICHHUS;

. CaMOCTOSITENILHO BBIOMPATh ONTUMAIIbHYIO (OpPMY MpeACTaBICHUS HHPOPMAIUHU U
WUTIOCTPUPOBATH pellaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, harpaMMaMi, UHOU rpadukoi u
UX KOMOUHAIMSIMU.

KoMMyHHKaTHBHBIEC yHUBEpPCAJIbHbIC YUeOHbIEC 1eliCTBUA:

. B X0JIe 00CY)XJeHHs y4eOHOro MarepHaia, pe3yabTaToB JJaDOpaTOPHBIX paboT U
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMbl W BBICKa3bIBaTh HJIEH,
HAaIleJICHHbIE Ha pellieHue 3a/1a4i U MoJiep KaHne 0J1aroxenaTeIbHOCTH O0IIEeHNUS;

. COIOCTABJIAITh CBOM CYXACHHUS C CYXKACHMSIMM IPYIMX Y4YacCTHHKOB JMajora,
OOHapy>KUBaTh Pa3InyMe U CXOJICTBO NO3UIINH;

J BbIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;



. NyOJMYHO TIPENCTAaBIATh PE3yJAbTaThl BBIIOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

J NOHMMAaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAHAHON W WHAMBUIYAIbHOM
paboThI PH PeIICHNH KOHKPETHOU (PU3NYECKOI MPOOIIEMBI;
J NPUHUMATh e COBMECTHOW JESTEIbHOCTH, OPTaHM30BBIBATh NEHCTBHA 1O €€

JOCTHKEHUIO: paclpelesisiTh PO, 00CYKIaTh MPOLIECCHl U PEe3yJIbTaThl COBMECTHOM paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

J BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3ysbTara 0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JAEHCTBHS C APYTMMHU WICHAMU KOMAH/IbL;
o OLICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOIMH NPOAYKT IO KPUTEPHSIM,

CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHUBEpPCcaAJIbHbIE YUeOHbIE 1elCTBUS

Camoopranmusanus:

. BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX W YUEOHBIX CHUTyalMsX, TPEOYIOIIMX IS
pelieHus GU3NUECKUX 3HAHUI;

J OpPUEHTUPOBATHCS B PA3JIMYHBIX MTOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUYyaJIbHOE,
MPUHITHE PELICHUS B TPYIIe, MPUHATHE PELICHUN IPYIIIOii);

J CaMOCTOSITENIbHO COCTABJISATh AITOPUTM pelIeHUs] (PU3HUECKOH 3a/1aul WiIH IIaHa
UCCIIEIOBaHUSI € Y4€TOM  HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBaTh IIPearaéMble BAPUAHTHI PELLICHU;

J JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH HMHTEJIEKT:

o JlaBaTh aIeKBaTHYIO OLICHKY CUTYallu{ U MpeasaraTh I1aH e€ n3MEeHEeHMs,;

o OOBSICHATh MPUYMHBI JOCTHXEHUS (HEJOCTHXKEHHs) Pe3yJIbTaTOB JIEATENIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

J BHOCUTb KOPPEKTUBbI B JESITEIBHOCTb (B TOM 4YHCIE B XOJ BBIIIOJIHEHUS

(U3UYECKOTO MCCIIEIOBAHMS HIIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHUBIIUXCS
CUTYyallui, YCTAHOBIIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEN;

. OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

o CTaBUTh ce0si Ha MECTO APYroro 4ejoBeKa B XOJie CIopa WM IUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

. pHU3HaBaTh CBOE MPABO Ha OLIMOKY IpHU pElIeHUWH (U3NYECKUX 3aJady WIH B

YTBCPKACHUAX Ha HAYUYHBIC TEMBI U TAKOC K€ ITPABO APYTroro.



HNPEJMETHBIE PE3YJIbTATbHI

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

J UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYN, arperaTHble COCTOSIHHS BEUIECTBA, KPUCTAUIMYECKHE W aMOp(QHBIE Tena,
HACBIILEHHBIN U HEHACBHIIIEHHBIN Map, BIaXHOCTh BO31YyXa, TEMIEpaTypa, BHYTPEHHS SHEPIUs,
TEIJIOBOM JBUraTelb, SJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsl, JIEKTPUUECKOE 110JIe, IIPOBOAHUKU
U IU3JIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JI€;

J pa3iauyaTh ABJICHUS (TEIUIOBOE PACUIMPEHUE U CXKATHE, TEIJIONepeaaya, TEMIOBOE
paBHOBECHE, CMayMBaHUE, KallWUIApHbIE SBJICHUS, HCIApEHUE, KOHJIECHCALUA, ILJIaBJICHUE,
KpUcTalu3anus (OTBEepAeBaHUE), KUIIEHHE, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3JIyYEHHUE), AJIEKTpU3alMs TeJl, B3aUMOJEHCTBUE 3apsA0OB, JNEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHH€, B3aUMOJICHCTBUE MarHUTOB, AEHCTBUE MArHUTHOTO MOJIS Ha IPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHIYKLMs) 110 ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

J pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKHX SIBICHUH B OKpYXKAIOIIEM
MUpE, B TOM uuciie (U3NUECKUe SIBICHUS B IPUPO/JIE: IOBEPXHOCTHOE HATSYKEHUE U KallUJUIIPHbIE
SIBJICHUS B IIPUPOJIE, KPUCTAILIBI B IpUpoae, u3nydyeHue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3sbl, o0pa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, JJIeKTpUYEeCKHe SBJIEHHS B armocdepe,
3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE 110J1e 3eMJIH, Apeii( MOI0COB, pOJIb MArHUTHOTO
NoJIsl JUI YKU3HU Ha 3emile, MOJIAPHOE CUSHUE, IIPU ATOM IEPEBOIAUTH NMPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUH;

J ONMCHIBATh M3yYEHHbIE CBOWCTBA Te€l M (PU3MYECKHE SIBICHUS, HCIOJIb3Ys
¢uznueckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIus, KOJIUYECTBO TEIUIOTHI, yJENIbHas
TEIIOEMKOCTh BEILECTBA, yJeJIbHAs TEIJI0Ta IUIAaBJIEHUs, YAeIbHas TEIuIoTa NapooOpa3oBaHMUs,
yIleNbHasl TEeIJIOTa CrOPaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JICHCTBUS TETJIOBOM MAIIWHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OJJIEKTPUUYECKUM 3apsa, CHiia TOKa, 3JIEKTpUYECKOoe
HaIpsDKEHUE, CONPOTHUBIICEHHWE NPOBOJHHUKA, YJEIbHOE CONPOTUBJIEHHME BELIECTBA, paboTra U
MOIIHOCTb 3JIEKTPUYECKOI'0 TOKA), MPU ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS U €IUHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

o XapakTepu3oBaTh CBOICTBA Tel, (U3NYECKHUE SBICHUS U MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHUS BELIECTBA, NPHUHLHUII
CYMEPIIO3UINH TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoyns—JIenna, 3akoH coXxpaHeHMs SQHEPTUH, IIPU ATOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIlIMCHIBaTh €M0 MaTEMATHUECKOE BBIPAXKEHUE;

o OO0BSICHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBIABIIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMX MLIaroB C omnopod Ha 1—2 HM3y4yeHHBIX CBOMCTBa
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

. pemate pacuéTHble 3a7adyud B 2—3 NEHCTBUS, MUCIONB3YSd 3aKOHBI U (HOPMYIIbI,
CBS3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33JJa4M 3allUChIBAaTh KPATKOE
yCIIOBHE, BBISBIIATH HEJAOCTATOK JAHHBIX JUIS PELICHMS 3aJjaud, BHIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble UIsl €€ pelIeHUs, NMPOBOJUTH PacdyE€Tbl M CPaBHMBATh MOJYYEHHOE 3HAUEHUE
($u3uUeCcKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

J pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO DPELIUTh MPH MOMOIIM (U3NYECKUX
METOJIOB, HCIOJb3YySl OINUCAaHHE WCCIEIOBAHMS, BBIIEIATH MPOBEPSEMOE MPEIIOI0KEHHE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA IPOBEACHUS UCCIIEI0BaHMS, 1€NATh BHIBOJIBI;

J MPOBOAMTH OMBITHI MO HAOMIOJEHUIO0 (U3NYECKUX SIBICHUNH WIN (U3NYECKUX
CBOWMCTB Ten (KanmwUIApHBIE SIBJICHUS, 3aBUCHUMOCTb [aBJIEHHS BO3/1yXa OT €ro o0béMa,
TEMIEPAaTypbl, CKOPOCTU IMpolecca OCTBIBAHWS W HArpeBaHusi NpU HU3JIy4YEHUU OT IBETa
U3Iydaoue (mornomaromieif) MoBepXHOCTH, CKOPOCTh HCHApEHHUs BOABI OT TEMIepaTyphl



KUAKOCTH U IJIOWAAHN €€ MOBEPXHOCTH, JJIEKTPU3ALMS T€Jl U B3aUMOJECHCTBUE 3JIEKTPUUECKUX
3apsA70B, B3aMMOJCHCTBHE IIOCTOSHHBIX MAarHWTOB, BHU3yalu3allis MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHuUTOB, JEHCTBUS MarHUTHOIO IIOJIsI Ha IPOBOAHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOJABUIATENsl  IMOCTOSIHHOTO  TOKa):  (hOpMyJIMpOBaTh
IpOBEpsSEMbIE TPEINOJIOKEHHU, COOMPaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pyIOBaHUA,
OIUCBIBATH XOJ1 OIbITA U (POPMYIUPOBATH BBHIBO/BI;

J BBINOJHATh HPSMbIE HU3MEPEHMS] TEMIIEpaTypbl, OTHOCUTEJIBHON BJIA)KHOCTH
BO3/yXa, CWJIbl TOKA, HANPSXKEHHUsS C MCIOJIb30BAaHMEM aHAJIOTOBBIX HPUOOPOB M JIaTUUKOB
(u3nUeCKUX BETUYMH, CPABHHBATH PE3YJIbTAThl M3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOMN
MOTPEIIHOCTH;

. IPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OAHOHN (PU3HUECKON BEIUYHHBI OT JPYroi
C HUCIOJB30BaHUEM IIPSMBIX H3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAJU IONIEPEUYHOI0 CEUYEHUS U YAEIBHOTO CONPOTUBIICHHUS BEUIECTBA IPOBOJHUKA,
CHJIBI TOKa, WAYILIEro uepe3 IPOBOAHHMK, OT HAIpPSDKEHMsI Ha IPOBOJHUKE, HCCIEI0BAaHUE
[I0CJIEI0BATEIBHOTO U MapaJlJIeIbHOIO COEAMHEHUI TPOBOIHUKOB): IIAHUPOBATh UCCIIEA0BAHHE,
cOOMpaTh YCTAaHOBKY W BBIMOJHATH U3MEPEHHUS, CIEAys MPeIOKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl IOJyYEHHOM 3aBUCUMOCTM B BHJE TaOnull W TpaduKoB, JeNaTh BBIBOJABI I10
pe3yJbTaTaM UCCIIEIOBAHMS;

o OPOBOJIUTH  KOCBEHHBbIE  HW3MepeHus  (U3NYECKUX  BeNWYMH  (yJesibHas
TEIIOEMKOCTh BEILECTBA, CONPOTHUBIIEHHE MPOBOJHUKA, pad0Ta U MOIIHOCTb JIEKTPHUUECKOTO
TOKAa): IUIAHUPOBAaTh M3MEPEHHUs, CcOOUpaThb HSKCHEPUMEHTAIbHYIO YCTaHOBKY, CJenys
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYNHBI,

J coOuoaTh TpaBWia TEXHUKH O€30macHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;
J XapaKTepu30BaTh NPUHIUIBI JCHCTBUS HM3Y4YEHHBIX MPUOOPOB M TEXHHYECKUX

YCTPOMCTB C OMOPOH Ha WX ONMUCAHHS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETD,
napoBas ~ TypOWHa, ammepMeTp, BOJBTMETP, CUETYMK  DIJICKTPUUYCCKOW  DHEPTHH,
3JIEKTPOOCBETUTEIbHBIC prOOpHI, HarpeBaTeIbHbIC 3IEKTPOIPUOOPHI (mpumeps),
IEKTPUYCCKUE MPEIOXPAHUTEIH, JJICKTPOMArHUT, JJICKTPOJABHUTATEb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAaHUA O CBOMCTBaX (DM3MUECKUX SBICHHM U HeoOXoauMmele (Qu3ndeckue
3aKOHOMEPHOCTH;

° pacro3HaBaTh MPOCThIE TEXHHUUECKHUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI 10
CXeMaM U CXEMaTHYHbIM PUCYHKaM (KHUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENThb BHYTPEHHETO CTOPAHMS, SJICKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JICKTPUICCKUX
Heneil ¢ mocjaenoBaTeNIbHBIM U TapajuIeIbHBIM COSTUHEHHEM JJIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYCHHMSI SJICMEHTOB JJICKTPUICCKUX TETIeH;

° OPUBOIUTH TpUMEpHl (HAXOAUTH HMH(OPMALHUIO O TMPHUMEpax) MPaKTHIECKOTO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM kKU3HU I oOecrieueHus 0e30MmacHOCTU
npu oOpalieHuH ¢ TPHOOpaMU W TEXHUYCCKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbS U
COOJIIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKpYKaIOIIEeH cpene;

° OCYIIECTBIIATh MOUCK MHMOpMAIMKA (PU3UIECKOTO cojepxkaHus B MHTepHETE, HA
OCHOBE HMEIOIIUXCS 3HAHUW M MYTEM CpaBHEHUS IOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATH
uH(OPMAIIHIO, KOTOpas SBJSICTCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJIOCTOBEPHOM;

° UCIIONIb30BAaTh TMPH BBIMOJIHEHUU YUYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
TUTEepaTypy (PU3NYECKOTO COJEp>KaHUs, CIPaBOYHBIE MaTepHalbl, Pecypchl cetu HHTepHeT,
BJIQJICTh TPHUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHuss WHGOPMAIMM W3 OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

° co37aBaTh COOCTBEHHBIE MTMCHMEHHBIE M KPAaTKUE YCTHBIE COOOIEHUs, 0000mas
WH(OPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (DH3MUECKOTO COJIEPIKAHUS, B TOM YHUCIIC ITyOJIUIHO
MPEJICTaBISITh PE3YNbTaThl MPOCKTHOM WM HCCIIEIOBATEIbCKON NIeATEeIbHOCTH, MPU ITOM
IPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIN TMOHATHHHBIA ammapar Kypca (H3UKH, COMPOBOXIATH
BBICTYIUICHHE TTPE3EHTAIIHEIH;



° P BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M HCCIENOBAaHUIN (PU3UYECKUX MPOIIECCOB
pacipenensaTb 00s3aHHOCTH B TPYIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 3a
BBITIOJIHCHUEM IIJIaHA JIEUCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN

BKJIaJ] B JCSTENBHOCTb I'PYIIIbI, BHICTPAUBAaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, MPOSIBIISS
TOTOBHOCTb pa3periaTh KOHQIUKTHL.



TEMATHYECKOE IINTAHUPOBAHHUE

KosmmuecTBo yacoB Buast
DJ1eKTPOHHbBIE .
HaumeHoBaHue BocnurarenbHblii JesiTeJIbHOCTH 110
Ne (uu¢posbie)
pa3/1esioB U TeM KOMIIOHEHT ¢opmupoBanus
n/n Bua gesateJbHOCTH o0pa3zoBaTeIbHBI .
MPOrpaMMsbI Bcero KP IIP npo(popueHTALNOH GyHKUMOHAJIBbHOM
e pecypcbl .
PecyPp HbI MUHUMYM rPaMOTHOCTH
odyvyawuuxcs
Paznen 1. TensioBble siBJIeHUS
HaGuonenue v uHTEpIpeTaliysi OIbITOB, 3amaHus o TeMe
CBUAETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYIISIPHOM «IlepBoHauanbHbIE
CTPOCHHMHU BCUICCTBA: ONBITHI C PACTBOPCHUEM CBCACHUA O
Pa3IMYHBIX BEIIECTB B BoJle. Pemenwe 3amad mo CTPOCHUH
OIIEHWBaHUIO KOJIMYECTBA ATOMOB HIIM MOJIEKYIT B BEIIeCTBa». 3a/laHne
equHuIEe 00bEMa BelllecTBa. AHAIIN3 TEKCTa 1. «O30n», 3a7aH1e
IPEBHUX aTOMUCTOB (Harpumep, parmMeHTa 2. «Tecro»
no3Mmel JIykpenus «O npupoze Bemeii») ¢ AHanus TekcTa
M3TI0’KEHUEM 000CHOBAaHUN aTOMHOW THITOTE3HI JIPEBHUX aTOMHUCTOB
(cMbicoBoe uTeHue). OneHka yoeaAuTeIbHOCTH (Hampumep,
3THX 000cHOBaHMM. OOBACHEHHE OPOYHOBCKOTO (parmMeHTa MO3MBbI
NBUKEHUS, ABJICHUSA U 3UU U PasInYUni JIykpenus «O
Crpoenue u ’ Py pv Bubmoreka [IOK yEP i)
. MEXJ1y HUIMU Ha OCHOBE IMOJIOKEHHIA NPUPOJIE BEIEH») C
1.1 CBOMCTBa 7 Y . https://m.edsoo.ru pHp
MOJICKYJIAPHO-KMHETHYCCKON TECOPHUHN CTPOCHUA N3JI0KCHUEM
BEIECTBA yp p p . [7f4181ce .
BemecTBa. OOBICHEHUE OCHOBHBIX PA3JINYHiA B 00oCcHOBaHUH

CTPOEHUU T'a30B, KUJKOCTEN U TBEPABIX TEN C
WCTIOJIb30BAaHUEM ITOJIOKEHUH MOJIEKYIISPHO-
KUHETHYECKOU TEOPHUH CTPOCHUS BEIIESCTBA.
[IpoBeneHME OMBITOB IO BRIPAIIBAHUIO
KpPUCTAJUIOB MTOBAPEHHOW COJIM WIIM caxapa.
[IpoBenenme u OOBSICHEHHE OIIBITOB,
JEMOHCTPUPYIOIIMX KaMUJUISIPHBIE SIBJICHUS U
siBIeHne cMadnBanusl. OOBSICHEHNE POITU
KaWUISIPHBIX SBICHUH IJIS1 TOCTYIUICHISI BOJTBI B
opranm3m pactenuit (MC — Ouonorus).

HaoGutonenue, mposezicHre U 00bSICHEHUE OIBITOB

aTOMHOM TUIIOTE3bI
(CMBICITOBOE UTEHUE).
Orenka
yOeIUTEILHOCTH
JTHX 00OCHOBAHUI;
3amanust s
($hopmupoBaHus
€CTECTBEHHOHAYYHOMI
rPaMOTHOCTH
ydamuxcs 8 kiacca.
3aga”us 1o TeEMe
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1.2

TenoBbie
MPOLIECCHI

21

10 HaOJIOIEHUIO TEIIOBOTO PacIIMPEHHS I'a30B,
XKUIKocTel u TBEPABIX Ted. OObsicCHeHUE
COXpaHeHUs1 00bEMa TBEP/IBIX TEJ, TEKYIECTH
XKHUJIKOCTH (B TOM YHUCIIE, Pa3HUIBI B TEKYUECTH
IUIS1 pa3HBIX KUIKOCTEH), JaBICHUS rasa.
IIpoBeneHme ONbITOB, AEMOHCTPUPYIOLINX
3aBHCHUMOCTD JaBJICHUS BO3/yXa OT ero oobséma u
HarpeBaHus UM OXJIAXKIEHUS, U UX O0BSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUECHHS.
AHanu3 NpaKTUYECKUX CUTYalUH, CBA3aHHBIX CO
CBOMCTBaMU Ira3oB, )KUJIKOCTEH U TBEPIBIX TEA

O060ocHOBaHME TIPAaBUI H3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPCHHUS U
mKan remneparypsl. Habmronenne u o0bsacHeHue
OIBITOB, JICMOHCTPUPYIOIINX U3MCHEHUE
BHYTpPEHHEH SHEPrUH Tea B Pe3yJIbTaTe
TeIIonepeaur U paboThl BHEIIHUX CHIL.
Hab6mroaenue u 00bsICHEHHE OIBITOB,
o0CyKJIeHHe TPAKTHYECKUX CUTYaIUH,
JIEMOHCTPHUPYIONIUX PA3IMIHBIC BUJIbI
TeIIONEPEaun; TEIUIONPOBOIHOCTh, KOHBEKIIHIO,
n3nydyeHue. McciienoBanne sBIeHUS TEII000MEeHa
MpY CMEIIMBAHUM XOJIOJIHOM U TOpsSuen BOJIBI.
HaGmoiene ycTaHOBIICHUS TETLIOBOTO
PaBHOBECHSI MKy rOpsYei U XOJIOJHOU BOJOM.
Ompenenenre (M3MepeHNE) KOTUIECTBA TETUIOTHI,
MIOJTy4E€HHOTO BOJIOH MPH TEIIIO0OMEHE C
HarpeThiM METAJUTMYECKUM LIUIHHIPOM.
Omnpenenenue (M3MepeHne) yIeIbHON
TEII0EMKOCTH BelllecTBa. Pemenue 3a1ay,
CBSI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEILUIOTHI
Y TETUTOEMKOCTH IPH TEII000MeHe. AHAIN3
CUTYaIMI [TPAKTUUECKOT0 MCITOJIb30BaHUS
TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPHUAJIOB,
HaIpuMep, B LEJSIX IJHEProcOepe:KeHU:

bubmmoreka LIOK
https://m.edsoo.ru
[7f4181ce

MaremaTryeckue
pacyeTsl 1
mpeoOpa3oBaHus

«TermnoBnie
SIBIICHUSIY.
3aganue 1.
Temneparypa.

Pemrenne keticoB o
sHeprodddexTnBHOM
JoMe. 3agaHus I
(hopMupoBaHus
€CTECTBEHHOHAYYHOMI
TPaMOTHOCTH
ydamnuxcs 8 kiacca.
3aga”us o TEMe
«TennoBbIe
SIBJICHUS». 3aTaHue
8. Yremnenne 1oMoOB.
AHanu3 cutyauui
MIPAKTHIECKOTO
HCIIOJIB30BaHUS
TCIIOBLIX CBOMCTB
BEILIECTB U
MaTepHaJIoB,
HaIpUMED, B TEIIIX
SHEPrOCOCPEIKCHHUS:
TETION30JISIIHS,
sHeprocOeperaroIme
KPBIILIIH,
TEPMOAKKYMYJISTOPBI
UT. ]



https://m.edsoo.ru/7f4181ce
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TEIUIOM30JIALHUS, SHEProcOeperae Kpblii,
TEPMOAKKYMYJISTOPHI U T. A. Habmonenne
SIBICHUH MCIIApEHUsI U KOHICHCALUH.
HccnenoBanue npoliecca UCapeHus pa3inaHbIX
)unakocteit. OObsICHEHNE ABIICHUN UCTIApCHHS U
KOH/IEHCALIUN HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yuenus. HaGmonenne u o0bsicHeHHe Tpoliecca
KUIICHHS, B TOM 9HCJIE€ 3aBUCMOCTHU
TeMIIepaTypbl KUIICHUS OT JIABICHUS.
Omnpenenenne (M3MEpPeHIE) OTHOCHTEITEHOM
BJIa)KHOCTH Bo3ayxa. Habmronenue mpouecca
TUTABJICHUS] KPUCTAJUTMIECKOTO BEIIECTBA,
Hanpumep, jbaa. CpaBHEHHE IPOLIECCOB
TUTABJICHUS] KPUCTAJUIMYECKUX Tl M Pa3MATICHHS
pu HarpeBaHuM amopdHeIX Ten. OnpeneneHue
(M3mMepeHne) yaenpHON TeTUIOTHI IJIaBICHNUS JIB/A.
OOmbsicHeHUe SBJICHUH ITaBJICHUS 1
KpHUCTAIM3allii HA OCHOBE aTOMHO-
MOJIEKYJISIpHOTO yueHus. Pemenue 3anay,
CBSI3aHHBIX C BBIYMCIICHHEM KOJMYECTBA TETLIOTHI
B Ipolieccax TeIUIoNepeauy pH [UIaBJICHUH U
KpUCTaJUTM3AIINH, UCTIAPEHUU U KOHJICHCAIHH.
AHanu3 cUTyauii NpakTHIecKOro MPUMEHEHNUS
SIBIICHUH TUTABJICHUS U KPUCTAJUIN3AIIH,
HaTnpuMep, MOTYYSHNUE CBEPXUUCTHIX MAaTEPHANIOB,
coJjieBas Ipeiika u Ap. AHaJIu3 paboThl U
00bsICHEHHE TIPUHIIUTIA IEHCTBHSI TETLIOBOTO
nBUraTesns. Beruucnenue KoaumyecTBa TEIUIOTHI,
BBIJICJISIOLIETOCS IPH CTOPAaHUH PAa3IHYHBIX
Bu10B TotutnBa, U KI1J] aurarens. O0cyxaeHue
9KOJIOTHUYECKHUX TTOCIEICTBUMA UCTIOIB30BaHHS
JIBUTaTeJIel BHYTPEHHETO CrOPaHHUsl, TETUIOBBIX U
rugposnekrpoctaniuii (MC — 3Ko10THs, XUMHS)

Pemtenne keicoB o
MIPUTOTOBJICHUN
UM B TOpax.

Hroro no pazneny

28

Paznen 2. DinekTpuyeckne U MAarHUTHbIE SIBJIEHUSI




2.1

2.2

DNeKTpUuYecKue
3apsibl.
3apsoKeHHBIE
Tena 1 X
B3aUMOJICHCTBHE

IToctosannbIit
ANEKTPUUECKUM
TOK

20

HaGmoienue v mpoBeICHHE OIBITOB TI0
AIEKTPHU3ALUHU TEN MPU COIPUKOCHOBEHUU U
nHayknued. Habmronenne n 0O6bscHeHme
B3aUMOJICUCTBUSA OJHOMMEHHO U Pa3HOUMEHHO
3apsoKeHHBIX Tel. OOBsICHEHNE IPUHITAITA
nercTBUA dnekTpockorna. OObSICHEHHE SBIICHUH
SIEKTPU3ALUU IPU COMMPUKOCHOBEHUH TET U
WHIOYKUUEH C UCIOJb30BaHUEM 3HAHUM O
HOCHUTEJISIX AJIEKTPUUYCCKUX 3aPSA0B B BEIIECTBE.
PacmoznaBanue 1 0OBSICHEHHE SBICHHIA
AJIEKTPU3AIIMHU B IIOBCETHEBHOM KU3HU.
Hab6mroaenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
ANIEKTpUIECKOro 3apsia. HabroaeHue onbIToB 10
MOJIETTUPOBAHHIO CHIJIOBBIX JTMHHAN
aneKTpudeckoro nois. MccnegoBanue nelcTBUs
AIEKTPUYECKOTO OIS Ha MPOBOIHUKHU U
TUDIIEKTPUKHU

HaGmonenme u mpoBeieHne OIBITOB 110
AIEKTPHU3AINHU TEJ IIPU COMPUKOCHOBEHUH U
uHaykuued. Habnronenue u 00bscHeHNE
B3aMMOJICHCTBUS OJTHOMMEHHO U PAa3HOMMEHHO
3apsoKeHHBIX Tel. OOBsICHEHNE TIPUHITAIIA
neiictBus anekTpockomna. OObsICHEHNE SBICHUN
ANIEKTPU3AIINY TIPU COMTPUKOCHOBEHUU Tell U
WHIYKITUEH C UCTIOIB30BaHNEM 3HAHUM O
HOCHTEJISX DIIEKTPHUUECKUX 3apsI0B B BEIIECTBE.
Pacnio3HaBanne u 00ObsICHEHHE SIBJICHUM
AIEKTPU3aLUU B TOBCEAHEBHOM JKU3HH.
Habmonenue u 00bSICHEHUE OIBITOB,
WUTFOCTPHUPYIOIINX 3aKOH COXPaHCHUS
ANIEKTpUIECKOro 3apsiia. HabnroneHne onbIToB 1o
MO/JIETMPOBAHUIO CUJIOBBIX JIUHUN
aeKTpuaeckoro mos. MccnegoBanue TeiCTBUS
BIEKTPUUECKOTO MO Ha MPOBOJIHUKHU U

Bbu6moreka IJOK
https://m.edsoo.ru
[7f4181ce

bubmuoreka LIOK
https://m.edsoo.ru
[7f4181ce

PazBuBath
MO3HaBaTeIbHBIC
WHTEPECHI,
WUHTEIUICKTYaIbHBIC H
TBOpYECKHE
CIIOCOOHOCTH,
WHTEpeC K U3yUEHHIO
(U3UKH pa3BUTHE
(GYHKITMH OOLIECHUS
Ha ypoKe,
BOCIIMTAHUE YyBCTBA
TOBapHUIIIECTBA

Pa3BuBath
MO3HaBaTeIIbHBIC
WHTEPECHI,
MHTEIUIEKTYaJIbHbIE U
TBOpYECKHE
CIIOCOOHOCTH, HHTEPEC
K U3YYEHHIO (PH3HKH
pasBUTHE QYHKIUH
OO0IIeHNS Ha YPOKE,
BOCIIUTaHUE YyBCTBA
TOBapHILECTBA

AHanu3upoBarsb,
UHTEPIPETUPOBATH
JIaHHBIC H JIeJIaTh
COOTBETCTBYIOIIIKE
BBIBO/IBI.
TIpennoxuTs
OOBSICHUTEILHBIE
runote3pl. CaenaTh u
IIOATBEPAUTH
COOTBETCTBYIOIIIHE
MIPOTHO3HI.

Pacuer momHOCTH
3MEKTPUIECKUX
npuOOpOB T0Ma,
aHAJIN3 UHCTPYKIUH.
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2.3

MaruutHsle
SIBIICHUS

15

mnekTpuky. Onpenenenue paboThl
3NEKTPUYECKOT0 TOKA, IPOTEKAIOIIETO Yepe3
pesucrop. OmnpeneneHne MOIHOCTH
3JIEKTPUYECKOT0 TOKA, BBIAEIAEMO Ha
pesuctope. MccnenoBanne 3aBUCUMOCTH CHIIBI
TOKa 4epe3 JIAMIIOUKY OT HaIllpsDKEHUS Ha HEl.
Onpenenenune KI1J[ narpeBarens. MccnenoBanue
peoOpa30BaHusl SHEPTUH IIPU HOABEME Ipy3a
anekTpoaBurareneM. OObsICHEHNE YCTPOHCTBA U
MPUHIAIIA ICHCTBUSA TOMAIITHUX
AJIEKTPOHATPEBATENBHBIX TPHOOPOB. OOBICHEHNE
MIPUYNH KOPOTKOT'O 3aMbIKaHUA U ITPUHIHAIIA
JeHCTBUSA IJIABKUX Mpenoxpanuteneil. Pemenue
3aJ1a4 ¢ UCTOIb30BaHUEM 3aKkoHa [[xoyns—
Jlenna. Habnronenue BO3SHUKHOBEHHUS
3JIEKTPUIECKOT0 TOKA B KHUIKOCTH

HccnenoBanne MaruiuTHOTO B3aUMOICHCTBHSA
MIOCTOSIHHBIX MarHuToB. M3yueHne MarHuTHOTO
T0JIS MOCTOSIHHBIX MAarHUTOB MIPHU UX
oObeIMHEHUH U pa3aeicHuu. [IpoBeneHue
ONBITOB O BU3yaJIU3alliu MOJISI HOCTOSIHHBIX
MarHuToB. V3yueHue sIBIeHUSI HAMarHU4YMBaHUS
BemecTBa. MccnegoBanme qeCTBUS
3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
[IpoBenenue OMbITOB, JEMOHCTPUPYIOIIUX
3aBUCHUMOCTh CUJIbl B3aUMOJICUCTBUA KaTYyIIKHU C
TOKOM U MarHuTa OT CUJIbl U HAIIPaBJICHUS TOKA B
KaTyIIke. AHAIN3 CUTyallnid MPaKTHIECKOTO
MIPUMEHEHUS JIEKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMUCTBAX, IPOMBIIIJICHHOCTH,
MenuiHe). M3ydenne AeiiCTBUS MarHUTHOTO
T0JIs1 Ha POBOJIHUK C TOKOM. V3yueHue aeiicTBus
anektpoasurarena. smepenne KII
3JIEKTPOJIBUTATEIbHOW YCTaHOBKH.
Pacno3naBanue u aHanu3 pa3auyHbIX

bubmmoreka LIOK
https://m.edsoo.ru
[7f4181ce

Pa3BuBath
MO3HaBaTEIIbHbIC
MUHTEPECHI,
WHTEJUIEKTYaIbHBIE H
TBOpYECKHE
CIIOCOOHOCTH, HHTEPEC
K U3yYeHHIO QU3UKU
pa3BHUTHE QYHKIINU
OOIIeHNS Ha YPOKe,
BOCIIUTaHUE YyBCTBA
TOBapUINECTBA

AHanu3 cutyanuit
MIPAKTHYECKOTO
IIPUMEHEHUS
3IEKTPOMarHuToB (B
OBITOBBIX
TEXHHYECKUX
YCTPOMCTBAX,
MIPOMBIIIIEHHOCTH,
MEUIIHE);
PacnosnaBanue u
aHaAJIN3 Pa3IHYHBIX
MIPUMEHEHU I
3NEeKTpoABUraTenei
(TpancnopT,
OBITOBBIE YCTPOICTBA
H 1p.);
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NPUMEHCHUI IICKTPOABUTATENCH (TPaHCIIOPT,
OBITOBBIC YCTPOWCTBA U IIp.)

OnbITHI o UCCIIC/IOBAHUIO SIBJICHUS
DJIeKTPOMAarHuT AIIEKTPOMArHUTHOW ~WHIYKIMH: HCCIICIOBaHHE bubmorexa [IOK
24 Hast I/IHp KIIUS 4 1/13MereH1/H71 3Haqun:y ’ 1/1‘ Har aneHns{ https://m.edsoo.ru
o P [74181ce
HHIYKIIHOHHOTO TOKa
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIIEE
KOJIMYECTBO
68 14.5
YACOB I10

[MTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KonnuyecTBo 4acos ara u3y4eHus DJIeKTpOHHBIe HU(POBBIE
Tema ypoka A y P i pp
n/n Buapl KOHTPoJIA o0pa3oBaTeJibHbIE pecypchl
Bcero KP P Inan Dakr
OCHOBHBI€ TTOJIOKEHUST MOJIEKYJISIPHO-KUHETHIECKON . bubmmorexa [IOK
1 1 YcTHEI ompoc
TEOPUH U MX OIBITHBIC OATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pasmep aTOMOB U MOJIEKYJI 1 YcTHbIH ompoc
3 Monenu TBEPIOTO, KHUIKOTO M ra3000pa3HOTO 1 V eTHEL Omboc bubnuoreka [JOK
COCTOSIHMH BEIeCTBa P https://m.edsoo.ru/ff0a540e
OOBbscHEHUE CBONCTB TBEPAOTO, KUAKOTO U
4 ra3000pa3HOTO COCTOSHUH BEIECTBA HA OCHOBE 1 YcTHBIH ompoc
MIOJIOKEHUHN MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU
bubmuoreka LIOK
5 K 1 v i
pUCTaITHYECKUe U aMOpHBIE Tena CTHBII oTpoc https://m.edsoo.ru/f0a5800
6 CmMaurBaHKe U KanWLISIpHOCTh. I[ToBepXHOCTHOE 1 Y CTHLL OMbOC bubnmorexa [IOK
THBIN O
HaTsDKCHHE P https://m.edsoo.ru/ff0a5530
7 TermnoBoe paclIUpeHUE U CKaTue 1 VYerHbIi onpoc bubamorerca LIOK
P P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO 1 Vermsiii onpoc
TEIIOBOTO JIBHKSHHSI YaCTHUI]
BryTtpennss sneprusa. CriocoObl H3MEHEHHS . Bbubnuorexa LIOK
9 . 1 YcTHBIH Opoc
BHYTPCHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Terionepenauun 1 VYerHblIil onpoc bubamorera LIOK
A pea P https://m.edsoo.ru/ff0a6412
" YpOK-KOH(bepeiHumI "[IpakTHUecKoe UCIOIBb30BaHNE . IpaxTieckas Bu6morexa LIOK
TEIUIOBBIX CBOWCTB B TB U MaT€PHAJIOB B LIEJISAX
CIUTOBBIX EROHC " eHmee CPHATIOn B e pabora https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus
12 KonuyectBo Temnotel. Y ieiapHast TEIIOEMKOCTh 1 VYerHblit onpoc bubamorexca LIOK
de ) P https://m.edsoo.ru/ff0a6976
13 YpasraeHue TermioBoro 6ananca. TermiooOMeH 1 1 Perlieme sama bubnmnorexa [IOK
ICHU q
TEIJIOBOE PaBHOBECHE A https://m.edsoo.ru/ff0a7088
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JlaGoparophas pabora "Hccrienopanue BICHUS

1 5 . . JlaGopaTopHas bu6mmoreka IJOK
TEIJI000MEHa PU CMELIMBAHUHU XOJIOIHOM U ropsiyeit
" P 8 P pabora https://m.edsoo.ru/ff0a6a98
BOJIBI
Pacder konmyecTBa TEIUIOTHI, HEOOXOIUMOTO JIJIst
15 Pemenue 3anau
HarpeBaHus Tella U BBIICISEMOTO UM TIPH OXJIXKICHUN
16 Jlabopartophas padora "OnpeneneHue ynenapHON JlabopartopHast Bubnmuorexa LJOK
TEIUIOEMKOCTH BelecTBa" pabora https://m.edsoo.ru/ff0a6bb0
17 3 y v . bu6mmoreka IJOK
HEprusl TOIUIMBA. Y JIeIbHAsl TEIUIOTa CrOPaHHs CTHBIH ompoc
P A P P https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpAECBAHUE KPUCTAIUIMUECKUX TEN. . bubnmoreka [IOK
18 YcTHBIH o1poc
VY nenpHas TEIIOTA [UIABJICHHUS https://m.edsoo.ru/ff0a71d2
19 JlaGoparopHas padora "Onpe/enenue yaeabHOl JlaGoparopHas bubnuoreka [IOK
TETUIOTHI TUIABJICHHS JIba" pabora https://m.edsoo.ru/ff0a72fe
20 R 5 o v . Bu6nuoreka IJOK
apoo0Opa3oBaHue U KoHzeHcalus. Mcnapenue CTHBIN OIPOC
POOBP AeHcatt P P https://m.edsoo.ru/ff0a740c
Kumnenune. Y nenpHas Temnora napooOpa3oBaHus H
21 A 3 pooodP v . Bu6nmoreka IJOK
KOH/ICHCALIMH. 3aBUCUMOCTb TEMIICPATYPbl KUIICHHS OT CTHBIN OIPOC
A patyp P https://m.eds00.ru/ff0a786¢
aTMOC(EepHOTo NaBlICHUS
29 BnaxnocTs Bo3myxa. JlJaboparopHas padora JlaGoparopHast Bbubnuorexa LIOK
"OnpeeneHne OTHOCUTEILHON BIIAYKHOCTH BO3ayxa" pabora https://m.edsoo.ru/ff0a7628
23 Penrenue 3anau Ha ornpeeneHre BIAKHOCTH BO3yXa Pemenue 3anau
[IpunHIIUTIEI pabOTHI TEITOBBIX ABUTaTENeH. [1lapoBas
24 PURH P 8 P YcTHbIl onpoc
TypOuHa. [IBurareib BHYTPEHHETO CrOpaHUs
KII] TermoBoro asuratesis. TeraoBble ABUTATEIN U . bubmuoreka IIOK
25 - YcTHBI onpoc
3aIUTa OKPYKAIOIICH CPeJIbl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHECHUS U MPEBPAIICHHS YHEPTHUH B
26 P PEBpAT P YcTHEI ompoc
TEIUTIOBBIX TIPOIIeccax
[MoaroroBka kK KOHTPOIBHOI paboTe 1Mo Teme
27 - A P n P v . bubmmoreka LIOK
eIUIOBBIC sIBJICHH. VI3MeHeHHe arperaTHbIX CTHBIH ONIPOC
. " P P https://m.edsoo.ru/ff0a83f2
COCTOSIHUI BeIIeCTBa
28 Konrtponbnas padota no Teme "TensoBsie sSBICHUS. KonTponbHas Bbubmuoreka LIOK
M3MeHeHune arperaTHbIX COCTOSIHHN BemecTa" pabora https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Tei. J[Ba posa 3MeKTPUUECKUX 3apsIOB YcTHBIi orpoc
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30 VYpok-uccinenopanue "OneKTpu3anys TEJI HUHAYKLIUEH U 1 [IpakTnueckas
MIPU COTPUKOCHOBEHUN" pabora
bubmuoreka LIOK
31 B i .3 K v i
3aMMOJICiCTBUE 3apsDKEHHBIX Tel. 3akoH Kynona CTHBIH ompoc https://m.edsoo.ru/ff0ag7e4
C) .H
32 aJiIeicKTTp;;eecC;(ooli)r;oojfﬂ 1_? HI/II): )KI:rI[{ 210101:35 [O3ULIUU VYerHbIi onpoc brbmmorexa LIOK
P . PHHILIL EYHEp i P https://m.edsoo.ru/ff0a8a0a
ANEKTPUIECKUX TOJIEeH
Hocurenu ane ec 3apsAn0B. DIeMeHTa i
33 WTENH JIIEKTPUIECKHX 3apAI0B. DIeMEHTapHBIN Vermsiii onpoc
3apsn. CTpoeHne aToMa
[IpoBOHUKY U TUANEKTPUKHU. 3AKOH COXPaHEHUS . bubnmoreka [IOK
34 YcTHBIH o1poc
ANEKTPHUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1ay Ha NpUMEHEHUE CBOMCTB bubnuoreka [IOK
35 Pemenne 3amauq
AIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUNA TOK, YCIOBUS €r0 CYIECTBOBAHUSA. . bubnmorexa [IOK
36 YcTHBIH Ompoc
VICTOYHHKH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleHcTBUS 3IEKTPUYECKOro TOKA VCTHBIH onpoc bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a96hb2
38 Ypok-uccnenoBanue "J[elicTBHE JIEKTPUIECKOTO MOJIS 1 IIpakTrueckas
Ha TIPOBOJTHUKHU U TUDIIEKTPUKHU" paborta
39 Onek €CKHI TOK B MeTajliax, JKUIKOC aza YcTHBIi ompoc bubamoreica LIOK
JICKTPUYECKUI TOK B METAJLIAX, KU, TSX W ra3ax THBIN O
P > I P https://m.edsoo.ru/ff0a9838
40 DneKTpudecKas 1eb U €€ COCTaBHBIE YacTH YcTHBI onpoc
Ve i ompoc
Cuna Toxka. JlaGoparopHas pabora "HU3mepenue u THBLE OTp Bbubnuorexa LIOK
41 " 0.5  JlaboparopHas
peryJupoBaHUe CHJIbI TOKA https://m.edsoo.ru/ff0a8bd6
paborta
C) .B . v i
42 Maoparopiaa paora "Meperic  peryaiposasic 05 Tatopatopian biGmiorexa LIOK
patop . P P PEryIHp ' patop https://m.edsoo.ru/ff0a9e14
HaIPSHKEHUS pabora
CornpoTuBieHNE TPOBOJHUKA. Y AIETBHOE . bubnmnorexa [JOK
43 YcrHbli onpoc
COIIPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 f;60§aTop:a${ pa6(())Te(1) "3aBI:C(I)/IMeO(i;FB 3J'IeKTpI/I‘IoeCI;OFO . NaGoparopHas BuGmorexa LIOK
MIPOTHUBJICHHUS IPOBOIHUKA OT €r0 JJIMHBI, 1T u
P POBOZ % > TIOTHaA pabora https://m.edsoo.ru/ff0aa738

MONEPEYHOT0 CeUeHUs U MaTepuana”
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3aBHUCHUMOCTh CHJIBI TOKA OT HampsbkeHust. 3akoH Oma

bubmuoreka IIOK

45 Y CTHBIH orpoc
JUTSL YIacTKa IIeTH p https://m.edsoo.ru/ff0aad44a
JlaGoparophas pabora "VcciieoBanne 3aBUCUMOCTH
46 CHWJIBI TOKA, HIYIIETO Yepe3 Pe3UCTop, OT JlaGopaTopHas bu6mmoreka IJOK
COTPOTHBIICHUS PE3UCTOPA M HATIPSHKESHHUS Ha pabota https://m.edsoo.ru/ff0aa04e
pesucrope"
[TocnemoBarenpHOE U TTAPAIIEITHPHOS COCTHHCHUS .
47 YcTHbIH onpoc
MIPOBOTHUKOB
JlabopaTtopHnas pabota "[IpoBepka mpaBmiIa CIOKEHHUS
48 . JlaGopaTopHas bu6nmoreka IJOK
HAIPSOKEHUN TIPY IIOCIEA0BATENIHLHOM COEIUHEHUT
P P " A A pabora https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 JlaboparopHas padora "[IpoBepka mpaBuia It CHUITBI JlaboparopHas bubmmorexa [IOK
TOKa TPH MapaieIbHOM COSTUHEHHU PE3UCTOPOB" pabota https://m.edsoo.ru/ff0aadle
Pemenue 3amay Ha mpuMeHeHue 3akona OMa Jist bubnuoreka [IOK
50 Pemenne 3amau
Pa3IUYHOTO COCTHHEHHS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIIHOCTH MEKTPUIECKOTO TOKA. 3aKOH . Bubmuorexa [JOK
51 VYeTHBI onpoc
Jixoysst-JIentia https://m.edsoo.ru/ff0ab124
59 JlaGoparopnas padora "Onpenenenue padboThl U JlaGoparopHast Bbubnuoreka LIOK
MOIIIHOCTH 3JIEKTPUYIECKOTrO TOKa" pabota https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHUE LIETH U TOTPEOUTENH FNEKTPUICCKON . bubmuoreka LIOK
53 VYerHblit onpoc
sHeprud B 0bITy. KOpOTKOE 3aMbIKaHue https://m.edsoo.ru/ff0ab660
IToaroroska Kk KOHTPOJILHOM padoTe 110 TEME
54 "y A p 3 p v . bubmuoreka IIOK
JIEKTPUUYECKUE 3apsAbl. 3apsoKEHHBIE Tela U UX CTHBIH OIIPOC
p . P p . . Y P https://m.edsoo.ru/ff0abd2c
B3aMMO/ICHCTBUSA. [10CTOSIHHBIN MEKTPUICCKHIA TOK
KontponsHas pabota mo teMme "DIeKTpruIecKHue
55 P 3 p P . KontponbHas Bu6nuoreka IJOK
3apsabl. 3apsoKeHHbBIE Tella U X B3aUMOIEHCTBHA.
P pv . pabota https://m.edsoo.ru/ff0abea8
[ToCcTOSHHBIHN 3JIEKTPHUYECKUIT TOK
56 ITocTosTHHBIE MarHMTEI, UX B3aUMOJCHCTBHE VYerHblit onpoc
57 Ypok-uccnenoBanue "M3yueHue nojiei moCTOSHHBIX [Ipaktuueckas Bu6nmoreka IJOK
Mar’uToB" pabora https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe nosie. MarHuTHOE 110j1e 3eMJIM U €ro . bubmuoreka LIOK
58 YcTHBIH Ompoc

3HAYCHUEC OJIA )KM3HHU Ha 3emire

https://m.edsoo.ru/ff0acOba
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OmneiT Opcrena. MarHuTHOE MOJe IEKTPUIECKOTO . Bubnmoreka [IOK
59 1 YcTHBIH OIpoc
TOKa MarHuTHOE MOJIe KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne 31eKTPOMarHiuTOB B TEXHUKE. YcTHBIi ompoc
60 H§60 aTopHa a6T(§) a "M3ydenue neiic 1 0.5 | Jlabopato pa bubamorexa LIOK
TOpHAas T HUE TeHCTBUS . TOpHAs
PaTopHaZ p Vi \ patop https://m.edsoo.ru/ff0ac74a
MarHUTHOTO ITOJIS1 HA TIPOBOJHUK C TOKOM pabora
DJNeKTpOABHUraTelb MOCTOSHHOTO TOKA.
Hcnonbs3oBaHue IEKTpoABUTATENEH B TEXHUYECKHUX VYeTHBI onpoc
oL . pon e p . a6 p bubmuoreka LIOK
cTpoiicTBax u Ha TpaHcmopTe. JlabopaTopHas paboTa aboparopHas
,3,’ p P P PaTOpHaA b patop https://m.edsoo.ru/ff0ac86¢c
Koncrpyunpopanue u nsyuenue paboThl pabora
3IEeKTpoaBUraTENs"
OmneiTel @apanes. 3aKOH AIEKTPOMAarHUTHOU
62 paj P 1 YcTHBIH ompoc
unaykuu. [pasuno Jlenua
Onektporeneparop. CriocoObl MOTy4YeHHUs
63 AJNEKTPUICCKON SHEPTUHU. DIIEKTPOCTAHIIMH Ha 1 YcTHBIH Ompoc
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
IToaroroBka K KOHTPOJIBHOI padoTe IO TEME .
64 " P P " 1 VYcrnblii onpoc
DNeKTpruyecKre U MarHUTHBIC SIBIICHUS
65 KontponbHas pabora o teme "DnekTpudeckue u 1 1 KonTponbhas Bubmorexa [JOK
MAarHWUTHBIE SIBICHUS" pabora https://m.edsoo.ru/ff0acb14
PesepBHbIii ypok. Paborta ¢ TekcTamu 1o Teme Bbubnuorexa LIOK
66 " Y 1 PaGota ¢ TekcTom
TemnnoBbIE ABJICHUS https://m.edsoo.ru/ff0accbhe
PesepBHbIii ypok. Paborta ¢ TekcTamu 1o Teme Bbubnuorexa LIOK
67 " . o 1 Pabora ¢ TekcTom
[ToCTOSIHHBII IIEKTPHUYESCKUI TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o TeMe 1 Pabora ¢
"MaruuTHbI€ sIBJICHUS" TEKCTOM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145
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