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1.IlosicHUTEILHAS 3aMHCKA

[Iporpamma npeiHa3HayeHa IS y9auxcs 9 kiaacca OOIMEHHTEIUICKTYILHOTO HallPaBICHUS.
Heab: dopMuUpoBaHHE [IETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MTPHOOPETEHHBIX
3HAHMAX, YMEHUSAX, HABBIKAX M CIIOCO0aX MPAKTHYECKOU JeATEeIbHOCTH;

3amaun:

OO0pa3zoBarenbHble: CIOCOOCTBOBATE  CAMOPEAIN3ALUMU  KPYKKOBLEB B  H3y4EHHH
KOHKPETHBIX TeM (PU3MKH, pa3BUBaTh U IOJJEPKHUBATh IO3HABATEJIbHBIM MHTEpEC K
U3y4eHHIO (DU3MKHM KaK HAyKH, 3HAKOMHUTH YyYalluXcs C MOCICTHHUMH JOCTHXCHHUSIMHU
HAayKM W TEXHUKH, HAYYUThb pEIIaTh 3aJa4d HECTAHIAPTHBIMHU METOJAMH, pPa3BUTHE
[IO3HABATEJIbHBIX MHTEPECOB IPU BBINOJIHEHUH IKCIEPUMEHTAIbHBIX MCCIEIOBAHUN C
UCII0JIb30BaHUEM HH(OPMALIMOHHBIX TEXHOJIOTHH.

BocnurarensHpie: BociuTanne yOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHHS 3aKOHOB
IPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOI'O UCIIOJIb30BAHUS IOCTHIKEHUN HAyKU U TEXHUKH,
BOCIIUTAaHUE YBa)KEHUs K TBOpPLAM HAayKHM M TEXHMKH, OTHOILEHHS K (HU3MKE KaK K
AJIEMEHTY 00I€YeI0OBEYECKON KYJIbTYPHI.

Pa3BuBarolye: pa3BUTHE YMEHHH M HABBIKOB YYAlMXCS CaMOCTOSTEIbHO paboTarh c
HAY4YHO-TIOMYJISIPHON JINTepaTypoil, yMEHUIl MpaKTUYECKH MPUMEHSTh (U3NYECKUe
3HAaHUS B KHU3HH, Pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, (DOPMHUpPOBAHHE Yy YyUaAIIUXCS
AKTUBHOCTH M CAMOCTOSITEJIbHOCTH, MHUIMATUBBL. [loBBIIIEHHE KYJIbTYpbl OOLICHUS U
MOBE/ICHUS.

2.J11anupyemble pe3yJIbTAThl Kypca BHEYPOYHOM 1esiTeIbHOCTH

Kypc BHeypouHOU JesTeNnbHOCTH «3aHUMaTenabHas (r3HMKa» OPUEHTUPOBAH HAa (POPMHUpPOBAHUE
JUYHOCTHBIX U METANPEIMETHBIX PE3YyIbTaTOB y4YalIuXCs.
JInyHOCTHBIE PE3YNIBTATHI:

Cc(OPMUPOBAHHOCTH MTO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaTbHBIX H TBOPYECKUX
CrocoOHOCTEH yyarmuxcs;

CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHU;
MOTHUBaLyuA O6pa30BaTCJ'IBHOI>i ACATCIIbHOCTHU IIKOJIBHHUKOB Ha OCHOBEC JIMYHOCTHO
OPHEHTHPOBAHHOTO MOXO0/1a.

MetanpeameTHbIE PE3YIbTATHI:
Perynaruabie YVYJI:

CaMOCTOSITENIbHO (POPMYJTUPOBATH TEMY U LIENIU YPOKa;

COCTaBJIAITh TUIaH peleHus: yueOHOol mpoOaeMbl COBMECTHO C YUHUTETIEM;

paboTaTh 10 IIIaHy, CBEPsIsl CBOU JEHCTBUS C LIEIbI0, KOPPEKTUPOBATH CBOIO
JeSITENIbHOCT;

B IMAJIOTe C YUUTENIeM BhIpabaThIBaTh KPUTEPUHU OLIEHKH U OTIPEIEISTh CTETIEHb
YCIIEIIHOCTH CBOEH pabOThI U pabOTHI IPYTHX B COOTBETCTBUU C 3TUMH KPUTEPUSIMH.

IlosnaBarensubie YY I

nepepabaTbIBaTh U MPEOOPa30BBIBATH HH(GOPMAIIUIO U3 OAHON (POPMEI B IPYTYIO
(cocTaBIATH MJIaH, TAOIUILY, CXeMY, KPaTKo, C HCIIOIh30BAaHUEM CHUMBOJIOB, 3alUCHIBATh
YCIIOBHE 3a/1a49H);

MOJIb30BATHCS CIOBAPSIMU, CIIPABOYHUKAMU;

OCYIIECTBIISITh aHAJIU3 U CUHTE3;

yCTaHaBIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBS3H;

CTPOUTH PaCCyKICHHUS.

Kommynukatusaeie YVY /I

BBICKA3bIBaTh M OOOCHOBEIBATH CBOIO TOYKY 3pCHUA,



e  CIIyIIATh M CIBILATH IPYTUX, IBITATHCS IPUHUMATh HHYIO TOUYKY 3pEHHSI, OBITH TOTOBBIM
KOPPEKTUPOBATh CBOIO TOUKY 3PECHMUS;

® JIOKJIaJbIBATh O PE3YyJbTAaTaX CBOETO UCCIIECIOBAHUS, YUACTBOBATh B JUCKYCCUU, KPATKO U
TOYHO OTBEYATh Ha BOIIPOCHI, HCIIOJIL30BATh CIIPABOYHYIO JIMTEPATYPY U APYTrUe
HMCTOYHHMKHU WH(OPMAIUH, T0TOBAPUBATHCS U IPUXOAUTH K 00IIEMY PEIISHUIO B
COBMECTHOM ICATCILHOCTH;

® 3a7aBaTh BOIPOCHI.

3. Conep:kaHune Kypca BHEYPOUHOM AeATeIbHOCTH

CTPOEHUE U CBOMCTBA BEHIECTBA - 5 YACOB

Crpoenue BeliectBa. B3aunMmoneiicTBue yacTull BellecTBa. Monenu CTPOEHUs Ta3oB,
KUAKOCTEH U TBEPABIX TEIl.

Jlabopamopnvie pabomoi:

N3mepenne pazMepoB MOJIEKY C TOMOIIbIO AJIETKH.

W3mepenune pa3MepoB MaJbIX TEJI METOIOM PSI/IOB.

Dopmul  opeanuzayuu  OessmenbHOCMU — KIACCHO-YPOYHas, perjiaMeHTHpOBaHHAas

AUCKYCCHA, pa60Ta B MAJIbIX I'pyHIiax

Buowr oOesmenvnocmu — uTeHWe M OOCYXKIEHHE TEKCTa CTAaTell WHTEpPHET-CaiiToB,
00CY)KICHUE NOKJIQJIOB M IPE3CHTAlNi, COCTAaBJICHHE U DEILICHHE 3ajad, O00CyKIeHHUe
CIOCOOOB PELICHHUS.

OCHOBBI TEPMOJIUMHAMMUWKHU — 7 YACOB

TemnoBoe paBHOBecue. Temneparypa u cnoco0bl ee uaMepenus. CBsi3b TeMIeparyphl co
CKOPOCTBIO XaOTHYECKOTO JIBM)KCHUS YaCTHIL.

BHyTpenHsist sHepruss ¥ crnocoObl ee u3MeHeHus. Buaesl TeruiooOMmena. KomumdectBo

TEIUIOTHI. YeNbHAs TeIJIOEMKOCTh. 3aKOH COXPAHECHHS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

HeoOparuMocTs mpo1ieccoB TermioooMeHa.

Jlabopamopusie pabomol.

N3ydenune ckopocTu TeriooOMeHa.

N3mepenue yaenbHON TeI0eMKOCTH KUTKOCTH.

Dopmbl  opeanusayuu  OessmenrbHOCMU — KIACCHO-ypOYHAs, perjJaMeHTHPOBaHHAS

JUCKyccHsl, padoTa B MaJIbIX TPYIax

Buower Oesmenvnocmu — ureHue W OOCYXKIEHHE TEKCTa CTaTel WHTEPHET-CANTOB,
oOCyXKJIeHHE JOKIJIAJI0B M TPE3CHTAIMNA, COCTABJICHUE W PEIICHHE 3a1ad, 00CYXIeHUE
CIIOCOOOB PEIICHUS.

MU3MEHEHUE AI'PETATHBIX COCTOSIHUM BEHIECTBA - 4 YACA

Ucnapenne u KoHAEHCALMs, KUIIEHHE. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT

napieHus. BrnaxxkHocTe Bo3ayxa. [lnmaBieHne W KpucTtamu3anud. YAenbHas TemioTa

IUIaBIIEHUST M TapooOpa3oBaHUs. YaenbHas TeruioTa cropaHus. Pacder konmmdectBa

TEIUIOTHI MIPH TEIII000MEHE.

Jlabopamophvie pabomoi:

N3yyeHne 3aBUCUMOCTH CKOPOCTH WCHApEeHHs OT BHENIHWX YCJIOBHH M CTPOCHHS
BEIIICCTRBA.

N3mepenne BIaKHOCTH BO3yXa C TIOMOIIBIO BOJIOCSHOTO TUTPOMETpa.

Dopmbl  opeanuzayuu  OesmenbHOCmuy — KJIACCHO-YpOYHas, perjJaMEeHTUpPOBaHHAs

JTUCKyccHsl, padoTa B MaJIbIX TpYIINax



Buowr oesmenvnocmu — ureHue W OOCYXKJCHHE TEKCTa CTaTel WHTEPHET-CAMTOB,
o0CyXJleHHE JOKJIaJ0B M TPE3EHTALMH, COCTAaBICHHE M pEIICHUE 3a7ay, O0O0CYXKIeHHE
CIOoCcO0O0B pelIeHUS.

I'A3OBBIE 3AKOHBI - 4 HACA
l'azoBble 3akoHbl: 3akoH boing-Mapuorra, 3akon Illapns, 3akon [eit-Jlroccaka.
OOBEeIUHEHHBIN Ia30BbINA 3aKOH.
Dopmbl  opeanuzayuu  0esmenrbHOCmU — KJIACCHO-ypOYHAs, perjJaMeHTHPOBAaHHAS

JMCKYCCHsI, pab0Ta B MaJIbIX TPYIIax

Buowi Oesmenvnocmu — uTeHMe W OOCYXKICHHE TEKCTa CTaTell WHTEPHET-CANTOB,
0OCYXXICHUE JIOKJIQJIOB M IPE3CHTAIMN, COCTABJICHHE M PEUICHUE 3a/ad, 0O0CYXKICHHE
CIIO0CcO0O0B peIeHUS.

TEIIJIOBBIE MAIIIUHBI - 3 YACA

[Ipeobpa3oBanue sHepruu B TEIUIOBbIX MamuHax. [laposas TypOuna, [IBC, peakTUBHBIN
asurarenb. KII/ TermoBoro aurarens. [IpuHImMn AeACTBUSA XONOAUIbHONW MAIIMHBI.
Dopmbl  opeanuzayuu  0esmerbHOCmu — KJIACCHO-ypOYHas, perjJaMeHTUpPOBAaHHAS

AUCKYCCHA, pa60Ta B MAJIbIX I'pyHIiax

Buovl Odesmenvnocmu — dYTeHHE M OOCYKJICHHME TEKCTa CTaTel WHTEPHET-CANTOB,
o0cyXIeHHe JIOKJIaJO0B ¥ IPE3EHTAINi, COCTAaBICHHE M pEIICHUE 3amad, OOCYKICHHE
CIOCOOOB PELICHHUS.

AJIEKTPUYECKUE SABJIEHUSA — 4 YACA

Onextpuzanus Ten. JlBa BuAa UIEKTPUYECKUX 3apsAA0B, MX B3aUMOIEHCTBUE. 3aKOH
Kynona. [IpuHium cyneprno3unuu CHil.

DJeKTpUUYECKOE OJIE U €r0 ACHCTBUE Ha 3JeKTpuueckue 3apanasl. Hampspkennocts Ol
Jlunun nanpspkeanoctu D11, Konnencarop, sneprus 11 koHaeHcaropa.

Dopmbl  opeanuzayuu  OesimenbHOCMU — KIACCHO-YpPOYHas, perjaMeHTHpOBaHHAas

JMCKYCCHsl, paboTa B MaJIbIX IpyIax

Buowi OdesmenvHocmu — uTeHWE U OOCYXKIEHHME TEKCTa CTaTeld HWHTEPHET-CAlTOB,
oOCyXKJIeHHE JOKJIAJI0B M TPE3CHTAIMHA, COCTABJICHUE W PEIICHHE 3a1ad, O0CYXIeHUE
CrocO00B pelIeHUs.

3AKOHBI IOCTOAHHOI'O TOKA -5 YACOB

[TocTossHHBINM IEKTpUUECKUN TOK. HocuTenu IeKTpUYEeCKUX 3apsioB B Pa3IMYHBIX
BeniecTBax. [1oaynpoBogHUKOBBIE TPHOOPHI.

Hanpasnenue u cuna Toka. DNEKTpUUECKUNA TOK B IPOBOJHUKAX. 3akoH OMa AJIs ydacTka
uenu. ConpoTtuBieHue npoBoAHMKa. V3MepeHue cuibl ToKa M HampsbkeHus. Pabora u
MOIIHOCTh TOKa. MIcTouHMKHM aneKkTpudeckoro Toka. 3akoH /[xoynsa-Jlenna. IIpoekr.
Jlabopamopuvie pabomol.

HccenenoBanue TEIIOBOM OTAa4u HarpeBaress.

W3mepeHne ynenbHOro COnpoOTUBIICHHS TPOBOIHUKA.

Dopmbl  opeanuzayuu  0esmenrbHOCmMU — KIACCHO-ypOYHAs, periJaMeHTUPOBaHHAs

JTUCKyccHsi, paboTa B MaJIbIX TpYIINax



Buower oOesmenvnocmu — ureHue W OOCYXKJCHHE TEKCTa CTaTel WHTEPHET-CAMTOB,
o0CyXJleHHE JOKJIaJ0B M TPE3EHTALMH, COCTAaBICHHE M pEIICHUE 3a7ay, O0O0CYXKIeHHE
CIOoCcO0O0B pelIeHUS.

AJIEKTPOMAI'HUTHBIE SABJIEHUSA — 3 UACA

MaruuTtHOoe B3auMoneicTBUe. MarHutHoe Tmone. JIMHMM MarHuTHOM MHIYKIUH.
Heiicteue MII Ha nmpoBoaHHK ¢ TOKOM. 3akoH Amrmepa. MarHuTHOE B3aMMOJCHCTBUE
MIPOBOJIHUKOB C TOKOM. OJIEKTPOJBUTATElb MOCTOSHHOTO TOKa. MarHuTHBIE CBOMCTBa
BeuiecTBa. Asinenne OMMU. OnbiTel @apanes. MarauTHbii 1oToK. 3akoH OMU.
Jlabopamopusie pabomol.

COopka a1eKTpoMarHuTa.

COopka MoJIeNH NMEeKTPOIBUTATEIIS.

[TonmydyeHue ciekKTpoB MarHUTHOTO TOJISI.

Dopmbl  opeanuzayuu  OessmenbHOCMU — KIACCHO-YPOYHas, perjiaMeHTHpOBaHHAas

JMICKYCCHsI, pad0Ta B MaJIbIX TPYIIax

Buowi Oesmenvnocmu — uteHWe W OOCYXICHHE TEKCTa CTaTell WHTEPHET-CANTOB,
0OCYXKICHUE JIOKJIQJIOB M TPE3CHTAIMH, COCTABJICHHE M PEUICHUE 3a/ad, 00CYXKICHHE
CII0CcO0O0B pelIeHUS.

4. (I)OprI Opranmsanuu BHeypo‘{HOﬁ HECATCJIbHOCTH

. becena;

. IIpakTukywm;

. Beuepa ¢usukuy;

. OKCKypcuu;

. Beinmyck crenraser;
. [TpoexTHas pabora;

. [IIxonnHAS OIUMINAJA;



5. KajeniapHo-TeMaTHYecKoe INIAHNPOBaHUe

Ne Tema 3ansaTHsA HMara IIpumeyanue
n/n
CTPOEHHUE U CBOMCTBA BEIIIECTBA (5 YACOB)

1. CrpoeHue BelecTBa. 2.09

2. | BzaumoneiicTBre yacTHIL BEI[ECTBA. 9.09

3. | Moaenu cTpoeHusl ra30oB, )KUIKOCTEH 1 TBepAbIX Tel. | 16.09

4. | Jlabopamopnvie pabomwr: W3mepenue pazmepon | 23.09
MOJICKYJ C TOMONIbIO MAJIETKH.

5. | Jlabopamopnvie pabomwr: W3mepenue pazmepor | 30.09
MaJIbIX T€JI METOJIOM PSIOB.

OCHOBBI TEPMOJUHAMMKMU (7 HACOB)

6. | TennoBoe paBHOBecue. Temmeparypa u crnoco6sl ee | 7.10
m3mepeHus. CBs3b TeMIleparypbl CO CKOPOCTBIO
Xa0THUYECKOTO JIBUYKEHHS YACTHII.

7. | Buyrpennss sHeprusi W crnocoObl ee u3MeHenwus. | 14.10
Bune! TeroobmeHa.

8. | KomnuecTtBo TemioTsl. YaenpHas TEMNIOEMKOCTD. 21.10

9. | 3akoH coxpaHeHus JHEPrUH B TEIUIOBLIX mporeccax. | 28.10

10. | HeoGparumocTh MpoIieccoB TEII00OMEHa. 11.11

11. | Jlabopamopuvie pabomwr: W3yuenune ckopoctu | 18.11
TEI1000MeHa.

12. | Jlabopamopnvie pabomwi: W3mepenue yuenpHoM | 25.11
TETJIOEMKOCTH JKUIKOCTH.

W3MEHEHUWE ATPETATHBIX COCTOSIHUM BEIIIECTBA (4 YACA)

13. | Ucnapenue u KOHACHCAIMs, KUTIEHUE. 3aBUCUMOCTH | 2.12
TEMIIEPaTyphl KHIICHHUS OT JaBJICHUS. BIaXHOCTH
BO3/yXa.

14. | IlnaBnenue W KpucTaumM3anus. YaelbHas Teruiora | 9.12
MJIABIICHUST U TAapooOpa3oBaHus. YienbHas TEIuioTa
cropanus. Pacuer komudecTBa TEIUIOTHI  TIPH
TEII000MEHE.

15. | Jlabopamopnvie pabomsei: W3yuenue 3aBucumoctu | 16.12
CKOPOCTH HCIApeHHs OT BHEIIHUX YCIOBUH U
CTPOCHUS BEIIECTBA.

16. | Jlabopamopnvie pabomwi: W3mepenme Braxknoctu | 23.12
BO3/yXa C TOMOIIIBIO BOJOCSHOTO TUTPOMETpA.

I'A3OBBIE 3AKOHBI (4 YACA)

17. | I'azoBbIe 3aKkoHBL. 3akoH boins-Mapuorra. 13.01

18. | 3akon lllapas. 20.01

19. | 3akon I'eii-Jlroccaxa. 27.01




20.

OO0beIMHEHHBIN Ta30BbIi 3aKOH. 3.02

TEIIJIOBBIE MAIIIMUHBI (3 YACA)

21. | [IpeoOpazoBanue sHepruu B TemioBbiXx MammHax. | 10.02
[TapoBas TypOuHa, JIBC, peakTUBHBIN JBUTaTEIb.

22. | KII/] TertoBOro aBUraress. 17.02

23. | IlpuHIMI ASHCTBUSA XOJOIUILHON MAITMHBI. 24.02

SJIEKTPUUYECKHUE SABJIEHUSA (4 YACA)

24. | Onextpuzauus Ten. JlBa Buma osnekrpuyeckux | 3.03
3aps0B, UX B3aUMOJICICTBHE.

25. | 3akon Kynona. [Ipunmun cynepno3uuuu cui. 10.03
DJeKTpuYeckoe ToJe U ero  JeiicTBHe  Ha
AIIEKTPUICCKUE 3aPSIIBL.

26. | Hanpsoxennocts D11, Jlunun Hanpspkennoctu D11 17.03

27. | Konnencarop, sneprus D11 koHIeHcaTopa. 24.03

3AKOHBI ITOCTOSSHHOI'O TOKA (5§ YACOB)

28. | [loctosiHublil  snekTpuueckuit  Tok. Hocurenu | 7.04
ANIEKTPUYCCKUX 3apsIoB B PA3IMYHBIX BEIIESCTBAX.
[TomynpoBOAHUKOBEIE TPUOOPBHI.

29. | Hanpasnenne u cuna Toka. Dnekrpuyeckuii Tok B | 14.04
nmpoBomHUKax. 3akoH Oma g y4acTka IIemu.
ConpoTHBIIeHNE TPOBOJHHKA.

30. | M3mepenue cuibl TOKa U HanpsbkeHus. Pabora u 21.04
MOIIHOCTh TOKA. ICTOYHHMKY 3JIEKTPUIECKOTO TOKA.
3axon [xoynsa-Jlenna. [Ipoekr.

31. | Jlabopamopnvie pabomwr: Vccnenoanue temosoii | 28.04
OTJa4YM HArpeBaTEIIsl.

32 | Jlabopamopnvie pabomwi: W3mepenue ynenbHoro | 5.05
COIIPOTHBIICHUS IIPOBOIHHKA.

SJEKTPOMAT'HUTHBIE SAABJIEHUSA (3 YACA)

33. | MarautHoe B3amMmozeiictsue. MargutHoe 1oie. | 12.05
Jluann marnutHOW wuMHAyKumu. JlerictBue MII Ha
MIPOBOJHUK C TOKOM. 3akoH Ammepa. MarHutHoe
B3aMMOJICHCTBHE MTPOBOTHUKOB C TOKOM.

34. | DnexTponBHUTaTeNh MOCTOSHHOTO Toka. MarnutHbie | 19.05
cBoiictBa BemniecTBa. fBienne OMU. OnbiThl
®dapazess. MarauTHbIN NOTOK. 3akoH DMMU.

35. | Jlabopamopnvie pabomwr: COopka snexkTpomaruura. | 26.05

COopka Monenn osnekrpoasurarens. [lomyuenue
CHEKTPOB MAarHUTHOTO TOJISI.




