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IMNOACHUTEJIBHASA 3AIINCKA

Pa6ouas ImporpamMma 1o MaT€MaTuKe COCTaBJICHA HA OCHOBC CIICAYIOIINX

JOKYMCHTOB!

1.
2.

®3-273 «O06 obpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012
[Tpuka3 MunoOpnayku Poccum ot 17 mas 2012 1. Ne 413 «0O6
YTBEPXKACHUU  (DeaepaJIbHOrO  TOCyJapCTBEHHOrO  00pa30BaTeIbHOIO
cTaHjapTa cpeaHero oOmiero ob6pazoBanus» (3apeructpupoBan 07. 06.
2012 r. N 24480)

[Ipuka3 MunucrepcrBa npocsenieHus Poccuiickon @enepanuu  OT
12.08.2022 Ne 732 “O BHeceHMH U3MEHECHHMH B (enepaabHbIN
rOCyJapCTBEHHbIM  00pa30BaTeNIbHBIA  CTaHAAPT  CPEIHEro  OOIIero
oOpa30oBaHUs, YTBEPXKIACHHBIM TpHKa3oM MUHHUCTEpCTBAa 00pa3oBaHUS U
Hayku Poccuiickoii ®epepauun ot 17 wmas 2012 1. Ne 4137
(3apeructpuponan 12.09.2022 Ne 70034)

[Ipuka3 MunucrepcrBa mnpocemennss Poccuiickon @enepanuu  OT
18.05.2023 Ne 371 “O6 ytBepxkaeHuu ¢eaepabHON o0Opa3oBaTeIbHOM
nporpaMMmbl  cpelHero  obmiero  obpazoBaHus”  (3aperucTpupoBaH
12.07.2023 Ne 74228)

[Tpuka3 MunucrtepctBa npocsemieHusi PO ot 02.08.2022 Ne 653 «O6
YTBEPXKJICHUU (elepaIbHOro MEepedHsl 3JIEKTPOHHBIX 00pa30BaTEeIbHBIX
pPECYpPCOB, JOMYIIEHHBIX K MCHOJB30BAHHUIO TMPU peaTu3alld UMEIOIIUX
rOCyJapCTBEHHYIO aKKpenuTanuio oOpa3zoBarenbHbix mnporpamm  HOO,
000, COO» (3apeructpuponan 29.08.2022 Ne 69822)

CII 2.4.3648-20 «CaHUTapHO-3MUAEMHUOIOTHYECKME TPEOOBAHUS K
OpraHu3alysM BOCHUTAHUS U OOy4YEeHUSs, OTAbIXa U O3JOPOBIICHUS ACTEH U
monoaexu». IlocranoBienue [aBHOro rocygapCTBEHHOTO CAaHUTAPHOTO
Bpaua Poccuniickont @enepanun Ne28 ot 28.09.2020.

OcHoBHasi 00pa3oBareNbHAsl MporpaMma CpeaHero ooluiero oOpazoBaHUs
MBOY «COIINe2.

Pabouas mporpamma Bocniutanusi ooydatomuxcs MbOY «COILLL No2y.

[Tonoxkxenne o pabouyux mporpaMMax ydeOHBIX MPEAMETOB, Y4YEOHBIX
KypcoB (B TOM 4HCJI€ BHEYPOUYHOW JAESATENBHOCTH), YYEOHBIX MOAYJIEH B
coorBercTBUH ¢ TpeboBanusmu PI'OC u DOIl waganbpHOrO O0OIIETO,
OCHOBHOTO OOIIIEro U CpeAHero oo1miero oopa3zoBaHusl.



JlanHass mnporpamMmMa MOXET OBITh peajiu30BaHa JUCTAHIIMOHHO C
UCIIOJIb30BaHUEM CIEAYIONUX o0pa3oBarenbHbIX miatdopm, L[OP: «Skmaccy,
«Cnam TTUA», «Snnekc. Yuebnuky», «Poccuiickas snekrponnas mkona», GI'UC
«Mos mKoJja».

s popmupoBanuss (HYHKIMOHATEHONH TPAMOTHOCTH OOYYalOIMUXCS Ha
YpPOKaxX HCHOJB3YIOTCSA «DNEeKTpOHHBIM OaHK 3aJaHuil [UIs OLEHKH (PYHKIMOHAIBHOM
rpamotHOoCcTH» https://fg.resh.edu.ru.

Lens BocnuTaHusi B LIKoie - (opmupoBaHue y 0Oy4aroUUXcsl JTyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH, CIMOCOOHOCTH K OCYILIECTBJIEHUIO OTBETCTBEHHOIO
BbIOOpAa  COOCTBEHHOW  WHIUBUIyAIbHOW  00pa3oBaTeIbHOM  TPACKTOPHUH,
CIIOCOOHOCTH K YCIIEITHOM COLMaTU3aliK B OOIIECTBE.

LlesieBble OPHEHTHPHI Pe3YJILTATOB BOCIUTAHUS HA YPOBHE CPeHero o01ero
o0pa3oBaHus

IleneBble OpUEHTUPHI

I'paxxnaHckoe BocIMTAHUE

1. | Oco3HaHHO BBIPAKAIOMIMIA CBOIO POCCHICKYIO TPaXXTaHCKYIO0 NPUHAIEKHOCTh (MIEHTHYHOCTH) B
MOJIMKYJIBTYPHOM, MHOTOHALIMOHAJIEHOM W MHOTOKOH()ECCHOHAILHOM POCCUHCKOM OOIIECTBE, B MUPOBOM
cooO1recTBe.

2. | Co3Haromuii cBOE €AMHCTBO C HapoaAoM Poccuyu Kak MCTOYHHKOM BJIACTH M CYOBEKTOM ThICSUEIEeTHEH
POCCHICKOM TOCYIapCTBEHHOCTH, ¢ POCCHICKMM rocyiapCTBOM, OTBETCTBEHHOCTb 3a €r0 pa3BUTHE B
HacTosimeM W OynymieM Ha OCHOBE HCTOPHYECKOrO MPOCBEIICHUs, CPOPMHUPOBAHHOTO POCCHHCKOTO
HAIMOHAIBHOTO NCTOPUYIECKOTO CO3HAHUS.

3. | IIposBrstonuii rOTOBHOCTH K 3amuTe PoanHbI, CIOCOOHBIA apryMEHTHPOBAHHO OTCTaWBaTh CYBEPEHHUTET
U JOCTOMHCTBO Hapoaa Poccum u Poccuiickoro rocygapcTBa, COXpaHATh M 3allMIIATh MCTOPUYECKYIO
paBay.

4, | OpueHTHpPOBaHHBII Ha aKTHBHOE IPa)KIaHCKOE y4acTHE Ha OCHOBE YBaXCHHs 3aKOHA W INPaBONOPSIKA,
paB 1 cBOOOJI COTPaXKAaH.

5. | Oco3HaHHO W JEATENBHO BBHIPAKAOIIUN HENPUATHE JHOO0H JAUCKPUMHUHAIIMKA 1O  COIMAJILHBIM,
HaIlMOHAIBHBIM, pPACOBBIM, PpEIMTHO3HBIM TIPU3HAKaM, MpPOSBICHUA OJKCTpPEMHU3Ma, TEpPpPOpPU3MAa,
KOPPYIIIHH, aHTUTOCYIAPCTBEHHON ACSITETHHOCTH.

6. | Obnajmaromuii OMBITOM TPAXIAHCKOM COIMAIbHO 3HAYUMOH  JAEATENBHOCTH (B YUYEHHYECKOM
CaMOYNpaBIEHUH, BOJOHTEPCKOM JBW)KEHUH, OKOJIOTMYECKHX, BOEHHO-NATPUOTUYECKHMX M  Jp.
00bEeIMHEHMSIX, aKLHUSIX, IPOrpaMMax).

IIaTrpuoTHyeckoe BOCIUTAHUE

7. | Belpaxaromuii CcBOIO HaIMOHAIbHYIO, ITHUYECKYIO MPHUHAJIEKHOCTh, MPUBEPKEHHOCTh K POAHOMN
KYJBTYpeE, JII00OBb K CBOEMY HAPOAY.

8. | Co3Haromuii MpUYACTHOCTh K MHOTOHAIMOHANBHOMY Hapoay Poccwuiickoit ®enepanuu, Poccuiickomy
OTeuecTBY, POCCHMCKYIO KYJIbTYPHYIO HJIEHTHYHOCTb.

9. | IIposiBnstonuii nesTeNbHOE IIEHHOCTHOE OTHOLIEHHE K HCTOPUIECKOMY M KYJIBbTYPHOMY HACJEIUIO CBOETO
1 Ipyrux Hapojos Poccum, TpagumusM, Npa3JHUKaM, MaMSATHUKaM HapoJOB, MPOXKHMBAIOIIKUX B POJHOU
ctpane — Poccuu.

10. | IlposBnsromuii yBaxkeHHE K COOTEYECTBCHHHKAM, MPOKUBAIOIINM 32 PYyOEkKOM, MOIICPKUBAIOIINN HX
1IpaBa, 3alIUTY UX HHTEPECOB B COXPAaHEHUH POCCUHCKON KyIbTYPHON HAEHTHYHOCTH.
JlyXOBHO-HpPaBCTBEHHOE BOCIIMTAHUE

11. | ITposiBasAOIIMA  NPUBEPKEHHOCTh TPAJULMOHHBIM JYXOBHO-HPAaBCTBEHHBIM IIEHHOCTSM, KYyJIbType

HapoaoB Poccuu C y‘-IéTOM MHUPOBO33PCHYCCKOIO, HallMOHAJIBHOTO, KOH(i)GCCI/IOHaHLHOFO
CaMOOIIPCACIICHU .




12.

JelcTByronui U OLIEHUBAIOIINM CBOE MOBEJEHUE U MOCTYIKH, MTOBEJIEHUE U MOCTYINKU JIPYTUX JIOJIEH C
MO3ULMN TPAJULUOHHBIX POCCUNUCKUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTE M HOPM C OCO3HaHUEM
MOCJECTBUNA TMOCTYNKOB, [EATEIHHO BBIPAKAIOIIMA HENPUSATHE AaHTUTYMAHHBIX W aCOLMAbHBIX
MIOCTYIIKOB, ITOBE/ICHUS, MPOTHBOPEYANUX STHM IIEHHOCTSIM.

13.

[IposBnstonuii yBaKeHHE K XHU3HU M JTOCTOMHCTBY Ka)IOTO YeJIOBEKa, CBOOOIE MHUPOBO33PEHUECKOTO
BEIOOpa W CaMOOIPEACICHUs, K TPEICTABUTEISIM PAa3IMYHBIX ITHHUYCCKUX TPy, PEIUTHN HApOIOB
Poccun, uX HalMOHAIEHOMY JIOCTOMHCTBY U PCJIMTHO3HBIM YYBCTBaM C YYETOM  COOJIOJCHHS
KOHCTHUTYIIMOHHBIX MPaB M CBOOO BCEX TPaXKIaH.

14.

IToHuMmaromuii ¥ AESTEIHLHO BBIPAXKAIOIIMN IEHHOCTh MEXHAIMOHAIBLHOI0, MEXPEIUTHO3HOTO COTJIacus
JtozieH, HapoaoB B Poccuu, criocoOHBINM BECTH IUANIOT ¢ JHOABMH Pa3HBIX HAIIMOHAILHOCTEH, OTHOIICHUS K
PENUTHH U PETUTHO3HON NPHUHAJIS)KHOCTH, HAXOAUTh OOIIHE IeNIM U COTPYAHUYATh JJIs MX JOCTHXKEHUSI.

15.

OpHEeHTUPOBAHHBIM Ha CO3/]JaHWE YCTOMYMBOM CEMbH Ha OCHOBE POCCUHCKHUX TPAJUIIMOHHBIX CEMEHHBIX
HCHHOCTeﬁ; IIOHUMAaHHuA 6pa1<a KakK COro3a MYXXYHMHBI U XCHINMUHBI 1A CO3JaHUSA CEMbH, POXICHUA U
BOCIIMTAaHHUSA B CEMbE ILCTeﬁ; HCIIPUATUA HACUJIUA B CEMBE, yX0aa OT pOI[HTGHbCKOﬁ OTBE€TCTBCHHOCTH.

16.

Oo6namaromuii cCOPMUPOBAHHBEIME TIPEJICTABICHUSAMH O IEHHOCTH W 3HAYEHWH B OTCUSCTBCHHOH W
MHPOBOU KYJBTYpPE SI3bIKOB U JIMTEPATYPhl HApOJ0B POoCCHU, 1€MOHCTPUPYIOMIMN YCTOHYUBBIA MHTEPEC K
YTEHUIO KaK CPEACTBY MO3HAHMS OTE€UECTBEHHON U MUPOBOM JYXOBHOM KYJbTYPBI.

JcTeTHYeCKOoe BOCIUTAHHE

17.

Bripaxkatommii TOHUMaHue IIEHHOCTH OTE€YeCTBEHHOTO ¥ MHPOBOTO MCKYCCTBA, POCCHICKOTO ¥ MHPOBOTO
XYJ0’KECTBEHHOTO HACIIeIHS.

18.

HpOHBJ’IﬂIOHH/Iﬁ BOCIIPUMMYUBOCTL K pa3HbIM BHAAM HCKYCCTBA, I[IOHUMaHHWEC OSMOLUMWOHAJILHOI'O
BOBI[CﬁCTBI/IH HUCKYCCTBa, €ro BJMAHHA Ha IMOBCACHHUC J'IIO}_'[Cf;I, YMCIOH_II/Iﬁ KPpHUTUYCCKU OLCHHBATHL ITO
BJIMAHUC.

19.

[IposiBisronuii NOHUMAaHUE XyA0KECTBEHHOM KyJNbTYphl KaK CPEACTBA KOMMYHHUKAILMU U CAMOBBIPAYKEHUS
B COBPEMEHHOM 0OLIeCTBE, 3HAUEHHsI HPABCTBEHHBIX HOPM, LICHHOCTEH, TPaAULIUI B UCKYCCTBE.

20.

OpueHTUPOBaHHBIA Ha OCO3HAHHOE TBOPUECKOE CAMOBBIPAKEHHUE, PEANN3alHI0 TBOPYECKUX CIIOCOOHOCTEH
B Pa3HbBIX BUJAaX HCKYCCTBA C Y4ETOM POCCHHCKHX TPAJAUIIMOHHBIX TyXOBHBIX H HPAaBCTBEHHBIX [IEHHOCTEH,
Ha 3CTETHYECKOe 00YCTPOICTBO COOCTBEHHOTO OBITA.

duznueckoe BOCIIUTAHMUC, (bopanOBalme KYyJbTYPhbI 310POBbSA U SMOIIUOHAJIBHOT'0 6J'lal"01'[0.]1y‘[l/lﬂ

21.

IloHumaromuii W BbIpOXAOMUA B MPAKTHUUYECKOM JIEATENIBHOCTH II€HHOCTh JKW3HHU, 3J0pPOBbS H
0e301macHOCTH, 3HAYEHUE JINYHBIX YCWJIMH B COXPAHEHWH M YKPEIUIEHHH CBOETO 3/I0POBBS M 3I0POBbS
JpYTux J0Jeu.

22.

CoOmoaromuii mpaBuiia JUYHON U OOIIECTBEHHOH 0€30MacHOCTH, B TOM YHCIiIE O0€30IMacHOTO MOBEICHHUS
B HH(GOPMAIIMOHHOHU Cpeie.

23.

Bripaxkatommii Ha TPakTHKE YCTAaHOBKY Ha 3/I0POBBIA 00pa3 XKU3HU (3A0pPOBOE NMHTAaHUE, COOIOJCHIHE
TUTHCHBI, PEXHUM 3aHSITHH M OTABIXa, pEryjspHYI0 (U3NYECKYI0 aKTUBHOCTH), CTPEMIJICHHE K
(U3HYECKOMY COBEPIICHCTBOBAHUIO, COOJIIOAAIOIINI M NPONAaraHAupPYyONIMH Oe30macHbli U 30POBBIH
00pa3 KU3HH.

24,

[posBisitonmii co3HaTeNnbHOE 1 0OOCHOBAaHHOE HETIPHUATUE BPEIHBIX MPHUBBIYEK (KypeHHsl, YOTpeOIeHHs
QJIKOTOJIS, HAPKOTUKOB, JIOOBIX ()OpM 3aBUCHMOCTEH), ICCTPYKTHBHOTO IIOBEIEHHsS B OOILECTBE H
uu$poBoH cpelie, TOHUMAaHUE UX Bpena Ul GU3NUECKOro U MCUXUYECKOro 310POBBSI.

25.

JleMOHCTpUPYIOMHMIA HABBIKA pe(IEKCHH CBOETO COCTOSIHHS  ((DM3MYECKOT0, 3IMOIMOHAIBHOTO,
MICUXOJIOTUYECKOTI0), COCTOSIHMA JPYTHX JIIOJAeH C TOYKM 3peHus Oe30MacHOCTH, CO3HATENBHOTO
YOPaBICHHUS CBOUM 3MOIIMOHAIBHBIM COCTOSIHUEM, Pa3BHBAMOIIUMN CIIOCOOHOCTH aJalTUPOBATHCI K
CTPECCOBBIM CHUTYaIUsIM B OOIIEHWH, B PAa3HBIX KOJUIEKTHBAX, K MEHSIONIMMCS YCIOBUSAM (COLMANBHBIM,
UH(POPMAIIMOHHBIM, IIPUPOHBIM).

TpynoBoeBocnuTanue

26.

YBaxaromui Tpya, pe3ynbTaThl TPyAa, TPYAOBBIE U PO ECCHOHANbHBIE JOCTHKECHUS CBOMX 3€MIISIKOB, UX
BKJIAJ] B Pa3BUTHE CBOETO TMOCENEHHS, Kpas, CTPaHBbl, TPYJIOBBIE TOCTIKEHHS POCCHHCKOTO HapoJa.

27.

[IposBasionuii CMOCOGHOCT, K TBOPUECKOMY CO3MAATENHHOMY COLMAIBHO 3HAYMMOMY TpYAYy B
JIOCTYTHBIX MO BO3pAacTy COLUAIBHO-TPYIOBBIX POJISIX, B TOM YHCIIE NPEANPUHUMATEIBCKON AESITETbHOCTH
B YCIIOBHSIX CAMO3aHATOCTH WJIM HaéMHOTO Tpy/a.

28.

VYyacTByronuii B COLMAJIbHO 3HAYMMOM TPYJOBOM JEATEIBHOCTM pPAa3HOrO BHJA B  CEMbE,
00111e00pa3oBaTeNIbHONW OpraHu3aliKi, CBOCH MECTHOCTH, B TOM UYHCJIC OIUIAYMBACMOM TpPYJAE B




KaHHUKYJSIPHBIE TIEPHUOJBI, C YIETOM COOJIIOIEHNSI 3aKOHOAATEIhCTBA.

29.

Boipaxkarommuii  0CO3HAHHYIO TOTOBHOCTh K IMOJYUYEHHIO NPO(EeCcCHOHATBHOrO 00pa3oBaHUs, K
HEMPEPHIBHOMY OOpa30BaHUI0 B TEUYCHUE JKM3HM KaK YCIOBHIO YCICIIHOH NPOQECCHOHAIBHOW WU
00IIIeCTBEHHOM! JeSITETbHOCTH.

30.

ITonumaromuit  crenmuUKy TPYAOBOH  ACATCIBHOCTH, PETYJUPOBAHHUS TPYIOBBIX  OTHOIICHHM,
camMo00pa3oBaHus U MPO(HECCUOHATBHON CaMOIOATOTOBKH B HH()OPMAIMOHHOM BBICOKOTEXHOJIOTMYECKOM
00I1IeCTBe, TOTOBBIA YUYUTHCS M TPYJAUTHCS B COBPEMEHHOM OOIIIECTRE.

31.

OpueHTUpOBaHHBI Ha OCO3HAaHHBI BBIOOP cdepbl TPYAOBOH, NpodecCHOHATbHON NeATEILHOCTH B
poccHuiickoM o011ecTBe ¢ Y4ETOM JIMYHBIX JKU3HEHHBIX IIJIAHOB, NOTPEOHOCTEH CBOEH ceMbH, OOLIECTRA.

9K0JI0rH4ecK0eBOCINTAHUE

32.

JeMoHcTpupyIomuii B OBEACHUH C(HOPMHUPOBAHHOCTD HKOJIOTMYECKON KyIbTYphl HA OCHOBE MOHMMAHHS
BIMSHUS COLIMAJIbHO-9KOHOMHMYECKHUX IPOLECCOB HA NPHPOLY, B TOM 4YHCIE€ Ha INIOOAJIBHOM YPOBHE,
OTBETCTBEHHOCTH 3a ICHCTBUS B MPUPOJHOM cpejie.

33.

Bripaxkaronuii esTenpHOE HENPUATHE NEUCTBUN, IPUHOCALLUX BPEI IPUPO/IE.

34.

[Ipumensronii  3HaHMA €CTECTBEHHBIX M COLMAIBHBIX HAayK Ml Pa3yMHOTO, O€pexIIMBOrO
MIPUPOJIOTIONH30BAHNUS B OBITY, OOIIECTBEHHOM IIPOCTPAHCTRE.

35.

Nmverommii ¥ pa3BUBAOIIMNA  ONBIT  JKOJOTMYECKHM  HAIPAaBICHHOM, MIPUPOIOOXPAHHOM,
pecypcocOeperaroieii 1esITeIbHOCTH, YYaCTBYIOIIUH B €ro MPHOOPETEHUH APYTUMH JIIOIbMH.

HEHHOCTI/I HAYYHOI'O IO3HAHUSA

36.

JlesTenbHO BBRIPAKAIOIMINN TO3HABATEIFHBIC HHTEPECHI B PA3HBIX MPEAMETHBIX 00JACTIX C YIETOM CBOHMX
HWHTEPECOB, CIOCOOHOCTEH, TOCTIIKEHHI.

37.

O6nanaromuii mpeacTaBICHUEM O COBPEMEHHOM HayYHOH KapTHHE MHUpPa, TOCTIDKEHHUSIX HAYKU M TEXHUKH,
apryMEHTUPOBAaHHO BBIPAKAIOUINI NOHWMAaHWE 3HA4YeHHWS HAyKH B JKM3HH POCCHHCKOTO OOIIECTBa,
obecreueHun ero 0e30MacHOCTH, TYMaHUTAPHOM, COIIMATIbHO-9KOHOMHYECKOM pa3BuTHU Poccuu.

38.

JeMOHCTpUpPYIOIINH HaBBIKM KPUTHYECKOTO  MBILUICHHs, ONpENeNieHHs JIOCTOBEPHOH Hay4yHOI
nHGOPMALMK U KPUTHKH aHTHHAYYHbIX IPEACTaBICHUH.

39.

PazBuBarommii ¥ TPUMEHSIONINN HAaBBIKM HAONIOACHWS, HAKOIUICHUS ¥ CHCTeMaTu3anuu (HaKkToB,
OCMBICTICHUS OTBITA B €CTECTBEHHOHAYYHOW M TYMaHUTAapHOU OONACTSAX MO3HAHMS, UCCIEAOBATEIHCKON
JeATEeILHOCTH.

[Iporpamma 1o ¢u3MKe Ha YpOBHE CcpeaHero obmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHUU W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOW oOpa3oBareiabHON mnporpammsel, npeactaBieHHsix B I'OC COO, a
Takke ¢ ydéroMm (enepaibHON padoyeil mporpaMMbl BocnuTaHus W KoHuenuuu
npenoaBanus yaeobnoro npenmera «dusnka» B 00pa3oBaTEIbHBIX OPraHU3AINIX
Poccuiickoit ~ deneparuu,  peaju3yIOMMX  OCHOBHbIE  00pa3oBaTelbHbBIE
POrPaMMBI.

[Tporpamma no ¢usuke onpeaenser o0A3aTeNIbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD U3YUEHUs TEM M Pa3/iesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOTO TPOIEecCa, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YarOIIMUXCH.
[Iporpamma mo ¢usuke maér mOpencTaBieHUE O LENAX, COAEpPNKaHUHU, O0OIen
CTpaTeruu OOy4YeHHUs, BOCHHMTAHMS U Pa3BUTUSA OOYYAIOMIMXCA CpPEICTBAMMU
yueoHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

Nzyuyenue kypca ¢Gu3MKdA YriayOJaEHHOTO YPOBHS IO3BOJISET PEATM30BATh
3a/la4i MPO(PECCUOHAILHON OpPHEHTAIK, HAIIPABJICHO HAa CO3JaHHE YCIOBHUM s
NPOSBJICHHUS] CBOUMX MHTEJUIEKTYyaJlbHBIX M TBOPUYECKHX CHOCOOHOCTEM KaXKIIbIM




O0y4arommMmMcsi, KOTOpbIe HEOOXOAWMBI ISl TPOAOJDKEHUS OOpa3oBaHHS B
OpraHu3anusax mpodecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEI[UATbHOCTSIM.

B nporpaMmme mno (¢u3Mke ONpenensioTcs IUIAHUPYEMBIE PpPEe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUYHOCTHEIE,
MeTanpeAMeTHbIE, TMpeaMeTHble (Ha  yrmyOonéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHWM K JHUYHOCTHBIM,
METanpeJMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE Ha YpOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yTIIyOJIEHHOM YPOBHE, SIBJSIETCSA CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Tporpamma o pu3uke BKIIOYALT:

IUTAaHUpPYEMBIE pPe3yJIbTaThl OCBOCHHSI Kypca (PU3UKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIE TPEAMETHBIC PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

cojiepKaHue yueOHoro npeamera « Pu3ukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET MNPUMEPHBIM XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOMX pab0OYUX IPOTPAMM.

[Iporpamma 1o ¢u3rKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUHUTENEH U
IPENIOCTaBIsAET BO3MOXKHOCTH JUIsl peaju3allid  Pa3Iu4YHbIX METOJUYECKUX
MOJXO/J0B K MpernojlaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUU
COXpaHeHUs 00A3aTENbHON YaCTH COJAEPKAHMS Kypca.

®du3rka Kak Hayka O HambOoJsiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karomiem mupe. IkoabHBIN Kypc GU3NKU — cucTeMOoOpa3yomui
JUISl €CTECTBEHHO-HAY4YHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
bu3mdeckoir reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
npuMeHeHUue (U3MYECKUX 3HAHUW OMPENEeIHIIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MAaTe€pUajoB C 3aJlaHHbBIMU cBoWcTBamu. M3ydyeHue
(GU3NKKM BHOCUT OCHOBHOW BKJIaL B (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaroimierocsi, B GopMUpPOBAHUE YMEHUN MPUMEHSTh HAyYHBIN
METO/] TO3HAHUS TP BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUH.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeHEr0 0011Iero 00pa3oBaHus MOJI0KEH
pSA UIEeH, KOTOPbIE MOKHO paccMaTpyUBaTh Kak MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SABJSETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBMM C HEW MaTepual Kypca (HU3UKU
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBiseTcs



(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
oJIe.

Hoea cymanumapusayuu. EE peanusanus NPEANoNaracT HCIOIb30BaHUE
IYMaHUTAPHOTO NOTEHIMANa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIIECTBA, a TakXke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢dpuszuku yriyoaéHHOTO ypOBHS
IIPEeAIoIaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpu 3TOM paccMarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xkonocuzayuu peanu3yercss NOCPEICTBOM BBEICHUS DAIEMEHTOB
COJECp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke 00CYyXIACHUS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl MO (PU3UKE JOHKHO OBITh NOCTPOCHO Ha
IOPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢pu3nuku peanusanust 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCIOIB30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByomero ¢akropa ydeOHoro mporecca. s yrinyOiaéHHOrO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJIbBHOIO YYEHHYECKOrO0 3KCIIEPUMEHTA,
BKJIIOYAIOUIET0 (DPOHTAJIbHBIE YUYEHHUYECKHUE ONBITHI MPH HU3YYEHUU HOBOTO
MaTepuaia, JabopaTopHble padOThl U pabOThl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
JIBa crocoba peanu3auuMu (GU3HYECKOro TMpakThUKyma. B mepBom ciyuae
IpaKTUKyM npoBoauTcs aubo B koHue 10 u 11 knaccos, 100 mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3THUX KiaccoB. Bropoil cmocobd — 370
UHTErpanusi pabdoT MpakTUKymMa B CHUCTeMY JaboOpaTOpHbIX paboT, KOTOpbIE
OpOBOJASTCA B Ipoliecce u3ydeHus paszaena (temsl). [Ipu stom mox paboramu
MPaKTUKyMa TTOHMMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBaHUE, KOTOPOE MPOBOIUTCS
110 PyKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BU/1a O€3 MOIIAaroBo HHCTPYKLHUU.

B nmnporpamme 1o ¢usnke cHUCTEeMa YYEHHYECKOrO OSKCIEpUMEHTAa,
7ab0paTOpHBIX pabOT M MpaKTUKyMa MpeACTaBlieHa €IUHbIM TepedHeM. Bwibop
TEMATUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYILIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO MpoIecca UCXO/Is U3 0COOEHHOCTENW OYPOUYHOTO
IUIAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [lpm sTom obecneuunBaeTcs
OBJIaJICHUE OOYYalOIMMUCS YMEHHSIMHU MPOBOJUTH MpPSAMBIE U KOCBEHHBIE
U3MEPEHMsI, HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSETCSs PEHIEHUI0 PAcdYE€THBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM Ay1d pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO



3aJJaHHON W HESIBHO 3aIaHHON (PM3UYECKOW MOJIENBIO, IMO3BOJISIONINE TTPUMEHSTh
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfena Kypca, Tak |
MHTErpUpys MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ziesioB. J[Jis KaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SIBJISIFOTCS  3aJlaHusi Ha OOBSCHEHUE/TIpEJCKa3aHue MPOTEKaAHUs
(bu3MyUecKuX SBJICHUN U MPOIECCOB B OKpYKaroUIe *U3HU, TpeOyrolue BbiOopa
(bu3uYECKO MOJIETH JJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEUEeHHIO yueOHOTo mpoliecca Kype (U3UKUA YTITyOJIEHHOTO
YPOBHS Ha YPOBHE cpeaHero oliiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTe (QU3HKM [NOKHO OBITH HEOOXOIMMOE
nabopaTopHoe O0O0OpyJIOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOTPAMME I10
bu3NKe YYECHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHcTpaliuoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
NPUHLIUINIOM MUHHMMAJIbHON JIOCTATOYHOCTH W  OOECIEeYMBAET TMOCTaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, AOMIUPHUUECKUX U
(GyHIaMCHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX paboT
dbopmupyeTcsi B BHUJIE TEMAaTUUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalmuxcs. TemMaTH4eCKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIUPPOBBIX Ta00PATOPHUH.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

dbopMHupOBaHWE WHTEpPEcCa H CTPEMJICHUS OOYYarOMMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe€ MO3HAaHUS U (HOPMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpoBaHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3yuyeHUsS OCHOB
CTPOEHUS MaTepuH U PyHTaMCHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHrUe YMEHUN OOBSICHSTH SBJICHHUS C UCIOJIB30BaHUEM (DU3UUECKUX
3HAHUUW U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHUpOBaHWE TPEACTABICHUA O ponMM (PU3UKU 71 PAa3BUTHA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOXHBIX cdepax Oyyien
npoeCCUOHANILHON  JIeSITEIbHOCTH, CBSI3aHHBIX € (DU3UKOW, TMOJTOTOBKAa K
JanpHeeMy 00y4eHUIO B 3 TOM HAMPaBIICHUH.



JlocTmkeHre 3TUX leneld 00ecreynBaeTCsl PelieHueM CIEAyIOIUX 3a/1ad B
Iporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

npUOOpPETeHNE CUCTEMBI 3HAaHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIKOYas  MEXaHWKY,  MOJIEKYJSIpHYIO  (UBHUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKH;

dbopMHpOBaHUE YMEHHUM MTPUMEHATH TCOPETUICCKUE 3HAHUS JJI1 O0BSICHCHHUS
bu3nUecKuX SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS Ppa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
dbu3uYecko MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIILHOE CO3JIaHUE
dbu3nyueckoil MOJENH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3a1ad
WHKEHEPHOTO XapaKTepa;

NOHUMaHUuEe (U3MUECKMX OCHOB M TPUHIHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO CPEy;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IUJIAHUPOBAHUS U TPOBEICHUS
bu3HUeCKNX OKCMEPUMEHTOB, aHalIW3a W HMHTEpIpeTanuu  uHbopmaiumy,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JIJaHHE YCJIOBUW ISl pa3BUTHUS YMEHHUH MPOECKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodecCuoHaIbHON e TEIbHOCTH, CBI3aHHON
¢ pU3HUKOA.

B cootrBerctBun ¢ tpeboBanusimu OGI'OC COO yriuyOnéHHBIN ypPOBEHb
u3yueHus: yueOHoro nmnpeaMera «®Pu3uKa» Ha YpPOBHE CpEeAHEro OOIIero
oOpa3oBaHusa BbIOMpaeTcss OOYyYarOUIMMUCS, IUIAHUPYIOIIUMU TPOJOHKEHHE
00pa30BaHuUs MO CHIEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TTPODHIIA.

Ha uzyuenue ¢puzuku (yriyOn€HHbBIM YPOBEHb) Ha YPOBHE CPEITHETO OOIIETO
oOpazoBanus orBoutcs 340 yacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEMIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpaMme mo (Qusnke mnepeyeHb Ja0opaTOpPHBIX M
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
pPOBENCHUsT JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIUBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOA MO3HAHUS MPUPOIBI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslil MeTo1 mo3HaHus
METO/IbI UCCIICIOBAHUS (DU3NUECKUX SIBICHUM.

DOKCIEpUMEHT U TEOpusl B Mpollecce MO3HaHusi mpuponbl. Habmionenue u
HKCIIEPUMEHT B (DPU3HUKE.

CrnocoObl m3MepeHusi (U3MUECKUX BEJIMYMH (aHAJOTOBbIE U IU(POBBIC
HU3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHUid  (U3MYECKUX  BeIWYUH  (a0comoTHas W
OTHOCHUTEIIbHASA).

MonenupoBanue (HU3NYECKUX SBICHUN W MPOIECCOB (MaTepuaibHasi TOYKA,
abCoIOTHO TBEPAOE TENOo, HaealibHAs >KUIKOCTb, WJICAJTbHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®usnyeckuii 3aKOH, rpaHUIbl €ro nNpuMeHuMocTu. dusnveckas
TEOpHUsl.

Ponp 1 mecTto ¢usznku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa, B IPAKTUUECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

WN3mepenue cwibl TOKa W HANPSOKEHUS B IEMH TMOCTOSHHOTO TOKa MPH
MTOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(ppoBoi aboparopueit mo ¢uszuke. [Ipumepsl nsmepeHus
(bu3HYeCKUX BEIMYUH TIPU MOMOIIIM KOMIIBIOTEPHBIX JATUUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MaTepuaabHOM TOYKH, €r0 MPOCKIMH Ha OCH CHCTEMBI
KoopauHar. Tpaexkropus.

[lepemernienne, CKOPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MaTepualbHOM TOUYKH, UX MPOEKIMU HAa OCHU CUCTEMBl KOOPJMHAT.
CrnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATLHON TOUKU OT BPEMEHHU U UX
rpaduKy.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHHe Tena,
OpOIIEHHOT0 TIOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH U
YCKOpPEHUSI MaTePUaTbHON TOUKH OT BPEMEHU U UX TPaUKH.



KpuBosnmHenHoe  nBWKeHWE. J[BMKEHHE  MaTepUallbHOW  TOYKM IO
OKPY>KHOCTH. YTJIOBasi W JuHEHHas ckopocTh. [lepmom m wactora oOparieHus.
[lenTpocTpemuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TaHTE€HIIMAIBLHOE) U MOJIHOE
YCKOPEHHUE MaTEpUATbHOU TOUYKH.

TexHuueckue yCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JIBWKCHUE CHApsOB, LENHbIE, MIECTEpEHYATHIE W PEMEHHBIE NEpeaayd,
CKOPOCTHBIC TU(DTHI.

JHemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CnocoObI HccienoBaHus JBUKECHUIA.

Wnmroctpanyst npeneabHoro nepexoia 1 U3MEpEeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIH30BAaHUEM MEXaHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne ABMKEHHUS Tena, OpPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagiienre CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABMXKEHHUS OJHOTO M TOTO XK€
T€JIa B PA3HBIX CHCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3yueHre HEPaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus IMpU NPSIMOJMHENHOM PaBHOYCKOPEHHOM JBVKECHHUU
10 HAKJIOHHOM TUIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKCHUH.

N3mepenne  yCKOpEHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

W3yuyenue JBWXKEHHS Teja, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIIOTE3bl O MPAMOM NPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
noJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

N3yueHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TEpUOAa OOpAaIleHUs KOHUYECKOTO0 MasTHUKA
OT €r0 IapamMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbie cucteMsl oTcyéra. [lpmHnmn
oTHOcuTeNnbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpPENEIEHUE,
MIPUMEDHI).

Macca Tena. Cuna. [IpuHIun cynepno3unmuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepuaibHON TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MacCBhl.

Cuna TsxecTU. 3aBUCUMOCTb YCKOPEHHsI CBOOOJHOTO MAJCHHS OT BBICOTHI
HaJ TOBEPXHOCTBbIO IUIAHETBI M OT reorpaduueckod MmWUPOTHL. JIBHkeHue
HEOECHBIX TeJ U X CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuXKyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpEHHUSI CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MNPU ABUKEHUU TEla B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenue. I'mapocratuueckoe nasienue. Cuna Apxumena.

TexHu4yeckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE NPOLECCHI: MOAIIMITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenue aBukeHHs Tell B MHEPLUAIbHBIX U HEMHEPLHAJIbHBIX CUCTEMaxX
OTCyY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IMIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE  paBHOJEHCTBYIOIIEH  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHJI, BO3HUKAKOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

W3mepenne Macc o B3aMMOIEVCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U MaICHUH.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenne paBHOACUCTBYIONIEH CUJI TIPU JBUKEHUHM OpYyCKa MO HAKIOHHOM
IUIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHU JBUKEHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



VccienoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B TPYXHHE H
pe3uHOBOM 00pa3siie, OT uX JedopManuu.

V3yueHue MBWIKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTBIO, IEPEKHHYTON depes
JErKui OJIOK.

N3mepenue koddduiirieHTa TpeHUs: MO BEIWYUHE YIIIOBOro KoddduimeHrta
3aBHCUMOCTH Frp(N).

HccnenoBanre nBUXEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KOd(pPULIMEHTOM TpEHHUS.

N3yueHne NBUXKEHUS Ipy3a Ha BaJIy C TPECHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE ABUYKEHHE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuiibl.
CrnoxeHue cujl, IPUIOKEHHBIX K TBEpHoMyY Teny. LleHTp TshkecTu Tena.

Y ciioBusi paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HeyCTOMUYMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIUITEWH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

HccnenoBanre YCIOBHII paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

KoHcTpynpoBaHH€e KPOHIITEWHOB M PACYET CHII yIPYTOCTH.

N3yueHne ycTOWYMBOCTH TBEPAOTO TeJA, UMEIOIIETO TUIOMAb OMOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

Nmnynbc MaTepruanbHON TOYKH, CUCTEMBI MaTepUaIbHbIX TOUeK. LleHTp Macc
CHUCTEMBI MaTepUAIIbHBIX TOUCK. Teopema o JBH)KEHUH IIEHTPa Macc.

NMiynbe cUiibl 1 UBMEHEHHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE 1BHKEHUE.

MoMeHT ummyibca MarepualibHOW Touku. [lpejcTaBieHne o COXpaHEHUH
MOMEHTa UMITYJIbCa B IIEHTPATbHBIX MOJISX.

PabGota cuibsl Ha MajgoM W Ha KOHEUHOM mepeMmenieHuu. ['paduueckoe
NpeACTaBICHUE PA0OThI CHUIIBI.

MoHOCTS CUJIBI.

Kunetnueckass sHeprusi MarepuajbHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETHUYECKOW SHEPTUU MATEPUATBbHON TOYKH.



[loTeHunanbHble W HENOTEHUUANbHbIE CWIbL. [loTeHUManbHas HHEPrUsl.
[ToTenmnumanbHas sHEprust ynpyro neGopMupoBaHHOW TpykuHBL. [loTeHImanpHas
DHEPIUs TeJla B OJHOPOJHOM I'paBUTAUMOHHOM moje. [loreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpH U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

Csi3b  pabOTHl HEMOTEHIMATBHBIX CHJI C WM3MEHEHHEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHECHHS] MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHym 01 WACAIbHOM XKUAKOCTH KaK CIEICTBUE 3aKOHA
COXPAHEHHUS] MEXaHUYECKON IHEPTUMU.

TexHnueckne yCTpoOMCTBA U TEXHOJOTMYECKUE MPOLECCHL: ABUKCHUE PAKET,
BOJAOMET, KOMNEP, NTPYKUHHBIA THCTOJNET, THPOCKOM, (PUTYpHOE KaTaHHWE Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHre MOUTHOCTHU CUJIBL.

W3mMeHeHune 3Hepruu Telia Mpu COBEPLIEHUU PaOOTHI.

B3auMmHbIe IpeBpalieHus] KUHETUYECKOM W NOTEHLUMAJIbHOW DHEPrUU IIpU
JICUCTBUM HA TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUM MPU CBOOOIHOM MaJCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne nMmimyibea Teiia o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIIE M MOLIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHUJIBI.

HccnenoBanne cOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KUHETUYECKOM SHEPTUH TEJa [0 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS! TOTEHIMAIbHON 3HEPTUU NPYKUHBI ¢ pabOTOMN CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHS TPHU JIBIKCHHH Tella MO0 HAKIOHHOM
MIJIOCKOCTH.

Paznen 3. Moaexky/sipuast Gu3nka 1 TepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYUECKOU MeopulU.

OcCHOBHbBIE TOJOXKEHUST MOJIeKyIsipHO-KuHeTnueckoit Teopun (MKT), wux
onbiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBWKEHUST M B3aMMOJECHCTBUS 4YaCTHUI BellecTBa. MoAenu CTPOCHUS Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THX



mozeneid. Macca u  pasmepsl Mosekyn (atomoB). KosmuecTBo BemiecTsa.
[Tocrosinuast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temneparyp Llenbcus.

Mopenb HeanpHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasa ABWKYTCSl XaOTUYECKHU U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3zoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcooTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJCIbHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTAaBIEHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXIQy JAaBJIE€HUEM M CpPeAHEH  KUHETUYECKOW  HBHepruei
MOCTYNATEIbHOTO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOrO rasa (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUECKOM TEOPUH HI€aTbHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW SHEPTUEN MOCTYIATEIBHOTO TEMJIOBOrO ABMKECHUS €€ YACTHIL.

TexHnuecknue YCTpPOWCTBA M TEXHOJIOTUYECKHE MPOLECCHl: TEPMOMETD,
OapomeTp, MoydyeHue HaHOMaTepUasoB.

Jemoncmpayuu.

Monenu 1BUKEHUS YaCTHIl BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3auckio peaqbHOro OpOyHOBCKOTO TBUKECHHUSL.

Juddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrE MOJIEKY!I.

Mopenu KpucTaqIM4ecKuX pereToK.

HabGmnroaenue u ucciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanne Tmpolecca YCTAaHOBIEHHMS TEIUIOBOTO PABHOBECUS MPH
TEIII000MEHE MEXKITY TOpSYEil U XOJIOJHOU BOJOA.

W3yyeHne H30TEpMUYECKOrO Mmpouecca (PeKOMEHIOBAHO HCIOJIb30BAHUE
1idpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiunbl.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JIs
TEPMOJMHAMHUYECKON cUCTeMbl. BHeliHue u BHyTpeHHUe napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBbl KaK CpPEJIHHE 3HAYCHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamMuku. (CamMONpOM3BOJIBHAs — peEJIaKCaLlUs
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnens wnaeanbHOro rasa B TEPMOJAMHAMUKE — CHUCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXKeHUE JJII BHYTPEHHEN SHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENIN: HU3KAs KOHUEHTpALUs 4acTHUL, BBICOKHE
TEMIIEPATYpbl. BeIpaxkeHue Uit BHYTPEHHEW DHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucratnyeckne U HeCTaTUIECKUE ITPOLIECCHI.

DneMeHTapHas paboTa B TepMoJuHaMuKe. Boruncienne paboTel o rpaduky
npoiiecca Ha pPV-auarpamme.

Teronepenaya  kak  cnoco0 — WM3MEHEHUS  BHYTPEHHEH  SHEPruu
TEPMOAMHAMMYECKON  cucTeMbl 06e3  coBepuieHusi paborel. KonBekuus,
TEIIONPOBOJIHOCTD, U3ITy4YEHHUE.

KomnuectBo Ttemnorel. Tenno€éMkocTh Tena. YAelbHas W MOJISIpHas
TEINTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEmoTa CropaHus
toruBa. Pacu€r kommuecTBa TeIIOTHI nIpu Temionepenade. [lonstue 00
anrabaTHOM Ipolecce.

[lepBblli 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KonnuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMHUKH [UJI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE PAaBHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOJUT
€IMHCTBEHHAs aguadara. AOCOIIOTHAs TeMIepaTypa.

Bropoii 3aKOH TEpMOJMHAMHUKHM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IepeaTh TEIUIOTY OT O0jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 6e3
komneHcanuu (Knaysuyc). HeoOpatumocTs NpHpOHBIX MPOILECCOB.

[TpuHummne! geictBus TernoBbix MamuH. KITJI.

MakcumansHoe 3Hauenue KII/. Hukn Kapno.

OKOJIOTUYECKUE ACTIEKTHI MCITOJIB30BAHUS TEIUIOBBIX ABHTrarenen. TemnoBoe
3arpsI3HEHNUE OKPYKAIOIIEH CPEBI.

TexHUYecKHe YCTPONCTBA M TEXHOJIOIMYECKHE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEp, JMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATeNd, MapoBas TypOuWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AUSA «TEIJIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEIJIOBOTO HAcOCa, yTHIIM3ALUsl OMOOPTaHUYECKOTO TOIJIMBA JJIs
BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenune temneparypsl Mpu ainadaTUYECKOM PACIIUPEHUH.

Bo3aymHoe orauso.

CpaBHEHUE yENbHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne aanabaTHOrO Iporiiecca.

KoMmnbroTepHble MO TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aaunabaTHOro Imporiiecca.

N3ydeHre B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIepaTypbl KUIIEHUS KUJIKOCTEH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanne u KoHjacHcanusa. McmapeHue W KumneHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpllieHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTHU M JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTD
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKMJIKOCTH.

BnaxxocTb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTbD.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctauioB. I[l1aBneHne W Kpuctainuzauus. YJelbHasg TEIUIoTa ILJIaBJICHUA.
CyOnumarnus.

Jedopmanmu tBEpmoro Tena. Pacrsbkenue u cxxatue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacmupeHue KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuupeHue. AHrapMOHU3M TEIUJIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpPTUH B (PA30BBIX MMEPEXOIaX.

VYpaBHeHue TeroBoro daisaHca.

[ToBepxHocTHOE HaTsKeHHE. KonPUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspusie saBiaeHus. J[aBiaeHne no1 UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckne yCTpOWCTBA U TEXHOJOTMYECKUE TIPOLIECCHL:  KUAKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TerioBoe pacmmupeHue.

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XKEHHOM JIaBJICHUM.

N3MepeHue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanunnspHsie siBIeHUS.

Mopaenn HeHBIOTOHOBCKOM YKUIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUJIABJICHUS] KPUCTAIIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Habnronenune manbix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

N3mepenue yaenpHON TEIIOThI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIIEHHBIX IIAPOB.

H3mepenne aOCOMIOTHON BIIAKHOCTH BO3JyXa W OIEHKAa MacChl TMapoB B
IIOMELIECHNH.

N3mepenue kodpuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune moaynst FOHra.

HccnenoBanve 3aBUCUMOCTH  JedopMalMud pe3HMHOBOro odOpasma OoT
MIPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JDiaekTpoauHaMuKA.

Tema 1. dnekmpuueckoe noe.

ONeKTpu3aums Ten U €€ MPOSBICHHS. JJNEKTpUYecKud 3apsan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKM, IHAIEKTPUKA W IOJYyIPOBOJHHKH.
DNeMeHTapHbId BJIEKTPUUECKUM 3apsi. 3aKOH COXPAHEHUSl AJIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

DinekTpruueckoe noje. Ero neiicTeue Ha 3JIEKTPUUECKUE 3aPsiIblL.

Hanpsok€éaHocts  anektpuueckoro  moisist.  [lpoOnwiit  3apsin. Jlunuwm
HaNpsHDKEHHOCTH AJEKTPUYECKOro nojst. OHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHMaNBbHOCTh 3JIEKTPOCTATUYECKOTIO0 MOJisl. Pa3HOCTh MOTEHUMAIIOB H
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
MOTEHIUAJIOB JJI1 DJIEKTPOCTATUYECKOTO0 ToJisl (KaKk OJHOPOJHOTO, TaK U
HEOJAHOPOJHOTO).

[IpuHIMT CyNIEpNO3ULUN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnpa. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTro mo o0béMy miapa. [lone paBHOMEpPHO 3apsHKEHHOU
OECKOHEYHOM TIOCKOCTU. KapTuHbl JUMHUNA HanpsKEHHOCTH JTHX MOJEH U
AKBUIIOTEHIUAIbHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apPsI/IOB.

JvsnexTpuku B AIEKTPOCTATUYECKOM noJie. Jlnsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOopa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpOoB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCaTopa.

JIBrKeHue 3apsSKEHHOM YacTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: JJIEKTPOCKOII,
DIIEKTPOMETpP, dJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCcaTopkl, reneparop Ban ne ['paada.

Hemoncmpayuu.

Y CTpONUCTBO Y MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTpUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DJIEKTPUUECKOM MOJIE.

DnekTpocTaThyecKas 3anuTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMU U AUDIIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsSKEHHOT0 KOHAEHCAaTopa.

3apszKa 1 pa3psKka KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmuKym.

OneHka cui B3auMOJEHCTBHS 3apSyKEHHBIX TEJI.

HabGmnronenue npeBpalleHus SHEPTUH 3apsHDKEHHOTO0 KOHAEHCATOpa B SHEPT U0
U3ITyYEHHs CBETOINOAA.

N3ydeHne npoTekaHus TOKa B LIENHU, COACPIKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH ITOTEHIMAJIOB (HampsKEHUs ) pu
MOCJIEN0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHASHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwlil 31eKmpudecKuii mok.

Cuia Toka. IIocTOSAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsokenune U u DJIC £ .

3akoH Oma 11 y4acTKa LEeTu.

DNeKTpUIECcKoe COIPOTHBIICHHE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJTHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHBI M IUIOIIAJA MONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpudeckux mnemneit. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenna.

MOIIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTb, BbLAEISEMas Ha
pe3ucrope.

DOJIC m BHYTpEHHEE COINPOTHUBIEHHWE HWCTOYHMKA TOKa. 3akoH Owma 1
MOJIHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu OCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKON IHEPTUU.

Hemoncmpayuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsKEHHS I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTUBIICHUS] UUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIIEHUS MPU ITOCTOSIHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne D/IC. KopoTkoe 3aMbIKaHHE TAIbBAHUYECKOTO 2JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coeTMHEeHNsI HICTOYHUKOB Toka, D/]C GaTtapeil.

HccnenoBanre pa3sHOCTH MOTEHLIMATIOB MEXY IMOJIFOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccenenoBanne CMENIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTM CWJIBI TOKAa OT HAOpPsDKEHMS Ul JIAMIIBI
HaKaJINBaHUS.

YBenuuenue npejena u3MepeHus: ammepmeTpa (BOJIbTMETPA).

N3mepenune 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raapBaHHYECKOro 3JIEMEHTa OT BPEMEHHM
IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanre pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OJIEKTpUYECKass MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IIPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTh COIPOTUBIICHHUS METAJIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CoOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B JJIEKTPOIMUTAX. DJIEKTPOJIUTHYECKAs IUCCOLMALIMS.
DnekTponus. 3akoHbl Dapajnes 11 AIEKTPOIIn3a.

DJlekTpuuecknii TOK B Ta3zax. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [lmazma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Tra3opas3psiaHbIe
JIAMIIbI, SJIEKTPOHHO-JTydeBass TpyOKa, IOJIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOp, (HOTOAMOJN, CBETOAUOJ, TallbBaHUKA, paQUHUPOBAHUE MEIIH,
BBITIJIABKA ATIOMHUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COPOTUBJICHUSI METAJIJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB 3NEKTPOITUTOB.

3akoHsbI nekTposn3a Papazes.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSS IPOBOIUMOCTD THOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HaGmronenue snexkTposusa.

N3mepenue 3apsaa OqHOBAIEHTHOIO HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIICHUSI  TEPMOpPE3UCTOpa  OT
TeMIIepaTyphl.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Du3nYecKni MPAKTHKYM.

CriocoOb1 m3MepeHus (PU3NIECKUX BEIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEJIHHBIE MOTPEITHOCTH U3MEPEHHUN (PU3UYECKUX BEJIUYHH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIUMYMH, TMPOBEPKA MPEIJIOKEHHBIX THUNoTe3 (BBIOOp H3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pa3lieliaXx «YUEHUYECKUW  SKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSI3H.

N3yuenne kypca Qusuku yriyOnénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C Kypcamu
MaTeMaTUuKH, OUOJIOTUH, XUMHUH, TeOrpauu U TEXHOJIOTHH.

Meosicnpedmemnule NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAaHUA: SIBICHWE, HAy4YHBIA (PakT, rumoresa, (pu3mdeckas BEIWYWHA, 3aKOH,



TeOpusi, HaOIIOJICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIeNb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1a00paTOpHs.

Mamemamuka: pelieHWEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIUA,
napabona, runepbosna, ux rpapuku u cBoiictBa. Tpuronomerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

buonozusa: mexannyeckoe NBUKEHUE B )KUBOW mpupoae, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIEH Cpebl,
yTUIU3alUsl OWOOPraHMYECKOTO TOIUIMBA JUISi BBIPAOOTKH «TEIUIOBOM» W
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKECHUE Y KaWJUISIPHBIC SIBJICHUS B IPUPO/IE,
ANEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJSpPHAs Macca, IOJIYyYEHHE HAHOMAaTepuajoB, TEIUIOBbIE
CBOMCTBA TBEPJBIX TEJ, )KUJIKOCTEN U Ia30B, KUJKUE KPUCTAIIIBL, JIEKTPUUECCKUE
CBOMCTBa METAJIJIOB, JIEKTPOIUTUYECKAS TUCCOIUAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpun: BnaxxHoCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE JIBMKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET CYXOro W IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTHUYECKUE KOHCTPYKIIUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMHU), UCIOJb30BAHUE 3aKOHOB COXPAHECHUS
MEXaHUKU B TEXHHUKE (TUPOCKOM, BOJOMET W JAPYrUE), NBUraTelib BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJIy4YeHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUUECKas 3allUTa, 3a3€MJICHUE BIIEKTPONPHUOOPOB,
razopaspsiiHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE MPUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3anmopnelcTBE TOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM wWHaykKuuu. I[IpuHomn cynepno3uuuu
MAarHUTHBIX TOJIEH. JINHUM MarHUTHOW WHTYKIIHH.

MarnuTHoe 1oJie MPOBOAHUKA C TOKOM (TIPSMOIO MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenna, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSKEHHON YaCTUILIbI
B OJTHOPOJTHOM MarHuTHOM TMoJjie. Pabota cunsl Jloperna.

MarnauTHoe 1nose B BeuiectBe. PeppoMarHeTUKy, napa- U TUaMarHeTHKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKHUC MPOLECCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarH1TOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEL SIKOOH, YCKOPHUTEIH dJIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kapruaa  nuHMA  WMHAYKOMM ~ MardHATHOIO  MOJS  IIOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuna nmuHMN MarHUTHOW MHAYKLIMH OIS JUIMHHOTO IIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumopenicTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBU>KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUIMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccenenoBanre MarHuTHOTO I10J1S1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB eppOMarHeTUKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomazcHumnan UHOYKYUA.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. IIOTOK BEKTOpa MarHUTHON
maaykuun. JJC umHAyKOMU. 3aKOH 3JIEKTPOMArHUTHOW uWHAyKuuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Dyxko.

O/1C mHAayKUMM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTHM B LENH IOCTOSIHHOTO TOKA.
SAsnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DOHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: MHAYKLIMOHHAS
IeYb, COJICHOMU/, 3alIUTa OT JIEKTPU3ALMU TEJl IPU ABMKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HabGnronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UHTYKIIWU.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHS
MAarHUTHOI'O MOTOKA.



[IpaBuito Jlenna.

[TameHnne MarauTa B aJJlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHIYKIMH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW HHTYKLIWH.

Omnpenenenne MHAYKIUU BUXPEBOTO MArHUTHOTO ITOJISL.

HccnenoBanuve siBICHUS CAMOWHIYKIIHH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensnasg cucrema. CBoOOIHEIE KOI€OaHMS.

["apmonunyeckue konebanus. KuHemarnueckoe U JTUHAMUYECKOE OMMCAHUE.
DHepreTHYecKoe ONMUCAHUE (3aKOH COXPaHEHUsS MEXaHUYECKOW 3Hepruu). BeiBoa
JMHAMHYECKOTO OMMCAHUs FapMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4ECKOr0 ONHUCAHMUS.

AmMmutyna u ¢asza konebanuil. CBsA3b aMIUIUTYAbl KOJIEOAHMM HCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuog u uacrtora konebanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro MasTHuka. Ilepuox cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasITHHKA.

[Tonsitue o 3aryxaromux kKonedanusx. BeiHy)aeHHble KoneOanus. Pe3onanc.
PesonancHas kpuBasd. BimsHue 3aryxaHns Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONICOaHUSI.

TexHUUeCKHe yCTPONCTBA U TEXHOJIOIMYECKUE MTPOLIECCHI: METPOHOM, Yachl,
Kayelly, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0uedaTeIbHOTO ABUKEHHUS.

HalGnronenne He3aBUCHUMOCTH NIEPHOJIA MaNbIX KOJIEOAaHUH Ipy3a HA HUTH OT
AMIUIUTY JIbI.

HccnenoBanue 3aTyxaromux KoieOaHuil ¥ 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJI€OaHUM OT COMPOTUBIICHUSI.

HccnenoBanne kosebaHUM Tpy3a Ha MACCUBHOW TMPYKHHE C LEJbIO
dbopMupOBaHUs MPEICTABICHUA 00 WACAIbHON MOJIENN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KoJIeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTSHOTO W MPYXHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUS TeJla B XOJI€ KOJIeOaHU Ha yIPYTroM IMOJBECE.

N3ydeHne NBUKEHUS HUTSHOTO MAasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXaOMUX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazcHumHubsle KO1eOAHUA.

KoneGarenpHbiit kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIC KOJEOaHUS B
uaealbHOM KoJie0aTenbHOM KOHType. Popmyrna TomcoHa. CBA3b aMILTUTYbI
3apsiia KOHJEHCcAaTopa ¢ aMILUIUTYI0M CHIIBI TOKA B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HI€aIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHus. BriHyXI€HHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHblli TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIMTYAHOE W
JeCTByIONIeE 3HAUYEHHWE CHUJIBI TOKAa W HANpsOKEHHs MpH pa3iuyHoM (dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKAa OT BPEMEHMU.

CuHyconJanbHbIi NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LI CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpupiii  Tpancopmatop. IlpomsBoacTBo, mepemadya u MOTpeOICHHE
ANEKTPUUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKU TMPU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHL: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NTEPEMEHHOTI0 TOKA, JIMHUU JJIEKTpoInepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHUSI.

3aBUCUMOCTb 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuorpaMMsbl 3J€KTPOMAarHUTHBIX KOJIeOaHuH.

['enepaTop He3aTyXalolUX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTpPOMarHuTHOTO T€HEPATOpa.

BbIHyX/I€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, karymka MHIYKTMBHOCTH M KOHJAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHanc nmnpu mMocCiIenOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpOoHCTBO ¥ IPHUHIIMI IEUCTBUS TpaHchopmaTopa.



Mopens TMHUH JIEKTPONEPEAAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 IOCIENOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HabnroaeHune 31eKTpOMarHiTHOIO PE30HAaHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60IHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHS W JJWHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)XeHHE, MpejIoMJIeHHe, HUHTephepeHlus Hu
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanuss BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHUE,  IPEIOMIICHHE,
noJispu3anus, uaTepdepeHuns u qudpakius.

[lkana 35eKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUMTBI paUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEUIIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHUE MTOTIEPEUYHBIX U MTPOJIOJIHHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUN.

HabGnronenune orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yibTpa3ByKa U €ro NpuMeHEHUE.

HabGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA € aMIUIUTYAOW M
4aCTOTOHN KOJeOaHMiA.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUe, Moaspu3anus, Audpakuus, MHTephepeHIus.

OO6Hapy:xeHue nHPpaKpacHOTO U yIbTPaPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3ydeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmMonuHeHOEe paclpOCTpaHEHUE CBETa B OAHOPOJHOU cpene. Jlyu csera.
ToYyeuHbI UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHUsi cBeTa. [locTpoenne m3oOpaxkeHuil B
iockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelh
npenomieHusi. OTHOCUTENBHBIN MOKa3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHWE JUJIMH BOJH IMPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully paszelnna IByX ONTUYECKUX CPEX.

Xon nmydeit B mpusme. [ucnepcust cBera. CloXHBIM cOCTaB 0€JIOro CBETa.
LIBer.

[TonHoe BHyTpeHHEe OTpakeHue. lIpenenbHblili yroa mojHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas jauH3a. DPOKyCHOE
paccTosiHUE U ONTHYECKash Cuja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUS TOHKOW C(hepruyecKol JMH3BI OT €€ TE€OMETPUM M OTHOCUTEIBHOIO
MOKa3aTess MPeIOMIICHHUSL.

®opMyJiia TOHKOW JUH3BL. Y BEIMYECHUE, TABAEMOE JTUH30M.

Xoa dyda, MPOLIEANIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckod ocu. IlocTpoeHne wu3zo0pakeHUW TOYKM M OTpe3Ka TMPsSIMOU B
COOMPAIOIINX U PACCEUBAOIINX JIMH3aX U UX CUCTEMAaX.

Ontuueckue mpubopsl. Pazpemiaronasi cnocoOHOCTh. ['71a3 kKak onThdeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WuTtepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHUMYMOB M MHHUMYMOB B HHTepQEpEeHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepsl Kinacchueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas peméTka. YcCIoBuUe HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PPaKIIMOHHYIO PEIIETKY.

ITonapusanus caera.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKME ITPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS peIIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habmronenue noaHoro BHyTPEHHEro oTpaskeHus. MoJiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaJIebHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300payKEHUM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOomna.

Hao6monenne naTepdepeHIny CBETA.

HaGmronenue BETOB TOHKUX IIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nuppakinoOHHON PEIETKY.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HabGmroienre nucnepcuu cBera.

Habmronenue nonsipu3aiuu cBeTa.

[TpumeHeHne noaApouaA0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

W3mepeHune nokasaTesis IpeaoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCeUBAOIINX JTUH3.

[Tonmyyenue n300paxkeHusi B CUCTEME U3 INIOCKOTO 3epKajia U JUH3bI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepYEepeHny U MoJIsipru3alii CBeTa.

N3yuyeHue nosspu3anyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenne naTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIENAX.

Habnronenue aucrnepcum.

HabGmonenne u uccienoBanue qudpaKkiimoOHHOTO CIIEKTpa.

N3mepenue JIMHbI CBETOBOM BOJIHBI.

[TonyyeHue cnekTpa U3Iy4YEHUs CBETOAMOAA MPHU MOMOUIM JU(PAKLIMOHHON
PELIETKHU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

['paHunibl  OPUMEHUMOCTH  Kjaccudecko — mexaHuku.  I[locTynatsl
CHEeIUANTbHOW TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHiia.
VYcnoue npudMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJlJIEHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprusi ¥ UMINYJIbC PENSITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. JDHEPTHs
MIOKOSI.



TexHuyeckre YCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

YyeHnueckuit IKCIepUMEHT, J1abopaTopHbie pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTHl] (IO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-601108601i 0yanusm.

PaBHOBecHOE TemiIoOBOe M3NydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tela).
3akon cmemienna Buna. ' unoresa [lnanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodPderra. YpaBHEHHE
OunmTeHa 1 Gorodddekra. «Kpacuas rpanuia» hotodrddexra.

JlaBnenue cBeta (B UYaCTHOCTH, [laBJiCHHE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpaXkarollyro moBepxHOCcTh). OmbiTel 1. H.
Jlebenena.

BouHoBBIE cBOMCTBaA yacTull. Bosnbsl ne bpouns. JliimHa BonHb! 1e bpoiis u
pasMepbl 00JacTH JIOKAJIM3AIMU JBWXKYyIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIAX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONpeneaEHHOCTE!
['eitzenOepra.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIEKTPOMETD,
dboTornemMenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJIHO/I.

Hemoncmpayuu.

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

HccnenoBaHnne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

Ceeronmon.

Conneunas GaTtapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue poropesucropa.

N3mepenue nocrosinaoi [Inanka Ha ocHOBe nccienoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl MO HKCCIEIOBAHMIO CTpOoeHUs aroMa. [lnmaHerapHas Monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomnieHre (pOTOHOB MpU NEPEXOAE aToma
C OJTHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buns! criektpoB. CrieKTp YpOBHEW SJHEPTUH aTOMA BOJOPOAA.

CrnoHTaHHOE M BBIHYXJIEHHOE U3JydyeHue cBerta. Jlazep.

TexHuyeckre yCTpoHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopaa.

HabGmronenre TMHEHYATBIX CIIEKTPOB.

YcTpoicTBO U AeHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.

OnpenenieHue JJIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

Hab6mronenue nuHeyaToro CeKTpa.

HccnenoBanne crnekTpa pa3peKEeHHOr0 aTOMapHOTO BOAOPOJA U U3MEPEHHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHLIX YACHUY,

Hyxnonnass monens snpa [eiizenOepra—lBanenko. 3apsa snpa. MaccoBoe
yucio saapa. U3oronsl.

PanunoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOaKTUBHOrO pacraaa. PaguoakTUBHBIE HW30TONBI B MIPUPOJE.
CBolCTBa MOHM3UPYIOUIETO M3JIyYeHHs. BiMsHHE pagMOaKTUBHOCTH HA JKUBBIC
opranu3Mebl. EcrectBeHHbli PpoH nznmydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. SAnepueie peaktopsl. [Ipobiemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTUYECKHE aCIEKThl PA3BUTHUA
AIEPHON IHEPIETUKHU.

Mertobl peructpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBHS. bapuoHbBI, ME30HBI M JICNTOHBL.
[IpencraBnenue o CtangapTHoi Mojienu. KBapk-ritooHHAs MOJENb aJpOHOB.

®usuka 3a npeaenamu CrangaptHo Mojenu. TéMHas marepust U TEMHas
SHEPrus.

EnuncTBO Qusnueckoit KapTUHBI MUPA.

TexHuueckne ycTporucTBa U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, KaMmepa
Bunbcona, sAepHbIi peakTop, TEPMOSIEPHBINM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanne TpeKoB 4acTHIl (110 TOTOBBIM doTorpadusim).

HccnenoBanne paioakKTUBHOTO (JOHA C UCITOJIB30BAHUEM JO3UMETPA.

N3yuenue noraomeHus: OeTa-4acTUll aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BATHs acCTpOHOMUU. [IpHUKIIafiHOE 1 MUPOBO33PEHYECKOE 3HAYECHHE
acTpoHoMuH. [IpUMEHHMOCTh 3aKOHOB (U3UKUA i1 OOBIACHEHHS] TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHUX HccaenoBaHUN. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PAANOTEJIECKOIIbI, BHEATMOC(EepHasi aCTPOHOMMUSL.

Buna 3Bé3nHoro neba. Co3Be3nusi, sipkue 3BE3[bI, IJIAHETHI, UX BHIAMMOE
JBH)KCHUE.

Conneynas cucrema.

Conuue. ConHeuHnasi akTUBHOCTb. MIcTouHUK 3Heprun CoyHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. /J(MarpaMma «CEKTpaJbHbIN KJIacc —
CBETUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIENIOBATEIbHOCTH. BHYTpeHHee cTpoeHue
3B&31. COBpEMEHHBIE MPEICTABICHUS O NPOUCXOKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [Nanaktuka. Ilonoxxenne n nBuxkenue CoaHna B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE OBIPBI B sApax
TaJIAKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITy4YEHHUE.

MacmtabHas crpykrypa Beenennoil. MetaranakTuka.

Hepeménnpie mpoOiemMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaOmronenus 3BE31HOT0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHHUH ISl ONpeIeSICHHs TTOJIOKEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIlIapusi U SIpKue
3BE3MBI.

HaGmonennss B Tenmeckon JIyHBI, IUTaHET, TYMAaHHOCTEH H  3BE3THBIX
CKOIUJICHU M.

Pu3nyecKuil MPaKTUKYM.

CriocoOb1 m3Mepenns (PU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEJIHHBIE MOTPEITHOCTH U3MEPEHHUN (PU3UYECKUX BEJIUYHH.
OueHka rpanuil OrPENTHOCTEMH.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3HYeCKNX BEJIWYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOp W3 pPadoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lienax «YUYEHHUECKUH  HKCIEPHUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O06o01aroiee NOBTOPEHNE.



OO0o00uIeHre U cucTeMaTh3alus COJEp KaHUs pa3lenoB Kypca «MexaHukay,
«MomnexynsipHas Qu3ruka U TepMOAMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CHELHAIBHOM TEOPHUH OTHOCUTENBHOCTHY, «KBaHTOBas
busukay, « AIEMEHThI ACTPOHOMUU U aCTPODUIUKI.

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM c(hepax AesTEeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYEHUE ONKCATEIBbHOM,
CUCTEMATH3UPYIOIICH,  OOBSCHUTECIbHOM U TMPOTHOCTHYECKON  (YHKIUH
(bu3nueckoil Teopuu, poiib GU3NUECKONU TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NyYeCKOl KapTHUHE MHPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xxnpeaMeTHbIE CBSI3H.

WU3yuenue kypca ¢usuku yriayonaéHHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCS C YYETOM COJEPKATENbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTMH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C UZYUECHUEM MEMO008 HAYUHO20
no3HaHuA: SABIICHUE, HAyYHbIH (DaKT, TumoTes3a, (u3nyUecKkas BeITUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuxka: penieHHWE CHUCTEMbl YpaBHEHHH. TpUroHOMeTpUyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKLUHMH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUUNA. [Ipu3Haku NOMOOMS TPEYroNbHUKOB,
onpeieNieHNe IONaau TWOoCKUX GUryp u oobEmMa Ted.

Buonozua: »>nektpudeckue SBICHUS B JKUBOM MpUPOJE, KoJjieOaTelbHbIE
JBIKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PHUCKH MPHU IPOU3BOJCTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHE  OKpPY’KaloOIIEHd  Cpebl,
yIbTPa3BYyKOBasi JMATHOCTHMKAa B MEJUIIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
IpUpOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYypa TBEPABIX
TEA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CHEKTPaTbHBIN
aHaJIM3.

I'eocpagpua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doToCchEMKA 3€MHOI OBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIEKTpoJBUTATENb SIKOOU, TeHepaTop MEPEeMEHHOT0 TOKa, WHIYKIMOHHAsS IeYb,
JMHUU 3JIEKTponepeiad, IeKTPOJBUraTeNb, pajap, paIuonpuéMHHK, TEIEBU30p,
aHTeHHa, TtenedoH, CBY-meub, yIbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,



MIPOCKITMOHHBIN ammapar, BOJIOKOHHAS ONTHKA, COTHEUHAs OaTapesi, CITyTHUKOBBIS
MIPUEMHUKHY, SJIEpPHAS SHEPTETUKA U SKOJIOTHUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHHMA I[TPOT'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOEHUS YueOHOro mnpenMera «Duszukan
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH MO3WUIUECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOT0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMbITA JEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HalpaBIICHUMN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh  TPaXKJAHCKOM  MO3UIIMM  OOYYaIOIIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUICKOTO OOIIECTBa;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOMN
OpraHu3aluu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBbHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOMU HUJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYAIlMIO M MPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IESATEIIBHOCTH YUEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMYMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIIOYAsg 3CTETUKY HAy4dHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



WHTEPEC K Pa3IuIHbIM chepaM mpodecCHOHaTBHON eI TETHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBINA BRIOOpP Oyayiiel npodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
00yacTH (PU3UKYU Ha TMPOTSKEHUU BCEH KU3HHU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPodIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacuIupeHue OmbITa AESITEIbHOCTH IKOJIOTMYECKON HAmpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO U HCCIEAO0BATENIbCKYIO
JeATEebHOCTh UHIUBUYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENbHO  (OpMyNIHpOBaTh U aKTyalIM3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENbHOCTH, 3aJaBaTh NAapaMeTpbl U KPUTEPUU HX
JNOCTHKECHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUYUST B PaccMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLUXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pPE3yIbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peaibHOro,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbcKkue 1eHCTBUA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUSIMU U METOAAMU
bu3nUecKoil HayKH;



BIAJCTh  HaBBIKAMH  YYCOHO-WCCIEAOBATEILCKOM W MPOCKTHOU
NEATCILHOCTH B 00JIACTH (PU3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB pEIICHHUS 3ama4  (PU3NYECKOTO
coJiep KaHus, MPUMEHECHHIO Pa3IMYHBIX METOIOB MIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyaIlisX, B TOM YHCJIC MPH CO3JaHUM y4eOHBIX MPOCKTOB B 0O0JACTH
bu3uKy;

BBIIBIISATh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajaady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIACHUH, 3a/JaBaTh MapaMeTphbl U KPUTECPUU
peIeHus,

aHAJIM3UPOBAaTh TIOJYYCHHBIC B XOJIc PCIICHHWS 3aJa4d pPe3yJIbTaThl,
KPUTHYCCKH OIICHUBATH UX JIOCTOBEPHOCTD, MPOTHO3MPOBATH H3MEHEHNE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOMN
JCATCIBHOCTH, B TOM YHCJIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;
YMETh TICPEHOCHUTh 3HAHHWS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
JKU3HEEITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, IIPEIaraTh OpUTHHAIBHBIC ITOAXObI U PEIICHHUS,
CTaBUTh MTPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HABBIKAMU MOJydyeHHUs MH(POpMaluu (PU3HUECKOTO CONEpKaHus
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTH IOWUCK,
aHallu3, CHCTEMAaTH3alMI0 M UHTEPIpPETALNi0 MHPOPMALUU pa3IuHbIX
BUJIOB U (OPM TMpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMaALIUU;

UCIIONIb30BaTh CpeIcTBa HH(DOPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMM B  PEIICHWH KOTHHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJIEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3Ha4yeHUs WHGOpMalMU M IEJIEBOM ayAUTOpUH, BBIOUpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YATU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYIIECTBISTh OOIIEHWE Ha YpokKax (U3UKM U BO BHE-YPOUHOMH
NEeATEIIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(MIMKTHBIX CHUTyallMd U CMAr4arthb
KOH(JIUKTBI;

Pa3BEPHYTO U JOTUYHO U3JIAraThb CBOIO TOUYKY 3PEHHUs C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAThb W WUCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHAHOM M
UHAMBUIYaJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJI€HA KOJIJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTABIATH ILIAH
JAEUCTBUM, pacipeesaTh poju ¢ yuéTOM MHEHUHM YYaCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJAa M KaXJOTO YYAaCTHHUKAa KOMAaHIbI B
OOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE IIPOCKTHI, OLICHUBATh HJIEH C IIO3ULUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
VHUIUATUBHBIM.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATETTLHO  OCYIIECTBIIATh IMO3HABATEIBHYIO JCATEIHHOCTH B
obnmacT (U3MKK W aCTPOHOMUH, BBISIBIATH TPOOIEMBI, CTaBUTh U
(dhopmynHrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh TUIAH PEIICHUSI PACUETHBIX U KaUYE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUYETOM HMEIOITUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmMpATh  paMKH  y4yeOHOTO TpeiAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIIMH B 00J1acTH
(GU3KMKH, TIOCTOSHHO TOBBIIIATH CBOW 0OOpa30BATCIBHBIA W KYJIBTYPHBINA
YPOBEHbB.

CaMOKOHTpOHb, IMOIHMOHAJIbHbIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYallHUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIILHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIQJICTh HAaBBIKAMHM TO3HABATEIBHOM peduieKCcMH KaK OCO3HaHUs
COBEPIIAEMBIX JNEHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUI;

UCIIOJB30BaTh MPUEMBI pedlieKCUU i1 OLEHKW CHUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA W CBOCBPEMEHHO NPUHUMATH PELICHUS 1O UX
CHIDKCHHUIO;

MPUHMMATh MOTHUBBI M apryMEHTBl JPYTUX [PU aHaAJIW3€ PE3YJbTaTOB
JEATEIIBHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU 1 JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTUX MpPU aHAJIW3€ PE3YJbTaTOB
NESTCIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mporecce mocTHKEHUS JTUYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMBI IO
buzuke U1 ypOBHS CpeaHero oOmero oOpa3oBaHHS Y OO0ydYarolIUXCs

COBEPIIIEHCTBYETCS AMOIMOHALHBIH WUHTEIUICKT, MIPEAIOJIar afoIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTUS COOCTBEHHOM
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMCHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIIOCOOHOCThH ATanTHPOBATHCH K
AOMOIMOHAIILHBIM U3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHUKEHHUIO TEIH
U yCIeXy, ONTHUMHU3M, HHUITMAaTUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AIMOIIMOHAILHOE
COCTOSIHUE JPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONICHUS C APYTHMH JIOJbMHU, 3a00THUTHCS, TPOSBISITH WHTEPEC W
paspemniath KOH(QIHKTHI.

I[TPEAMETHBIE PE3VYJIbTATBI



K xonny oOydenuss B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YriyOIEéHHOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTH y 00YyUarOIIMXCS YMEHHU:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M OITUYECKOM cdepax edaTeNbHOCTH
4eJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOUN HAy4YHOM KapTHHE MUpa,
3HAYEHUE OIMCATEJIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTENBHOU U
MIPOTHOCTHYCCKON  (DYHKIUKA  (PU3HYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3HUUECKON TEOpPHUH B
(bopMHpPOBaHUHU MPEACTABICHHUMN O (PU3NUECKON KapTHHE MUPA;

pazniuyath YCIOBUS MPUMEHUMOCTH MoJened (uanueckux Ten u
IIPOIICCCOB  (SBJICHUWI): HWHEpIHAIbHAS CHCTeMa OTcuéra, aOCOIIOTHO
TBEpJIOE TENO, MaTepualibHasi TOYKa, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TMajieHUe, aOCOJIFOTHO ympyras jaedopmarusi, aOCOIIOTHO
yIpyroe u abCOJII0THO HEYNIPYTroe CTOJKHOBEHUSI, MOJICNIU Ta3a, KUIKOCTH
U TBEPAOro (KPUCTATUIMYECKOIr0) Teja, UACalbHBIN ra3, TOUCUHBIN 3apsi,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyath ycioBuUs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIBbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKHE TMPOIECChl U  SIBJICHUSA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
IBIWKEHUS, TpeoOpazoBaHus [amwies AJisi CKOPOCTH W TMEpeMeElIeHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYyJIbCAa U MEXAHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruH,
YCIOBUSI PpaBHOBECHUsS] TBEPIOro Teila), MOpPHU HTOM HCMOJIb30BaTh
MaTEMaTHUYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BTOporo
U TpPEThero 3aKOoHOB HBIOTOHA, 3aKOHOB COXpPAHEHHUS HMIYJbca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHSATH TEIUIOBBIC MPOLECCHl U SIBJICHUS, UCTIOIb3YS
ocHoBHbIe mojoxkeHuss MKT u 3akoHbl MoOJekyJsapHOW GUBUKH U
TEpPMOJUMHAMHUKN (CBSA3b JAaBJCHUS WJEAaJBbHOIO Ta3a CO CpeHel
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
SHEPrueu TEIJIOBOrO JABMKEHUS €r0 YacCTHUIl, CBI3b JIABJICHUS UCATIBHOTO
raza C KOHUCHTpAIMEW MOJIEKYJl MU €ro TEMIIEpATypoil, YpaBHECHUE
MenaeneeBa—Kianeiipona, mNEpPBbBIA 3aKOH TEPMOJAWHAMUKHU, 3aKOH



COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4YECKOE BBIPA)KCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAJM3UPOBATh W  OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO TMOJII, NPUHUUIN CYNEPHO3ZHUIUU DICKTPUUECKUX
MOJIEH, TP ATOM YyKa3blBas YCIOBUS NPUMEHHUMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKH BAXKHBIC COOTHOILICHMS: 3aKOHbI OMa i yyacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM 1emnu, 3akoH J[xoymsa—JIeHna,
npasuia Kupxroda, 3akonsr dapases A1 371€KTpoIn3a);

OMKCHIBATh (PU3UYECKUE TPOIIECCHl W SIBJICHUS, HCIOIB3YsS BEITUYUHBI:
MEepEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAJIbHASA DSHEPrUs, KUHETHUYECKAs
SHEPrusi, MEXaHW4YecKasi SHeprusi, padora CWibl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuila TSKECTH, CHiIa YOPYTOCTH, CUJla TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena C 3emi€éil BONM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil aedopmanvu MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abcoJIfoTHasl TeMmrepaTrypa Teja, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSIS
SHEPrusl HJCATIBHOTO OJHOATOMHOTO Tra3za, pabdoTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAs BIJIAXHOCTHh Bo3ayxa, KIIJI wuaeanpHOro TEmiIoBOro
IBUTATENIS; JIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD JIEKTPUYECKOTO MOJIA,
HanpsDKEHHOCTh TOJIE TOYEYHOrO 3apsija WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO TOJIS,
Pa3sHOCTh  MOTEHUHUAIOB,  JJIEKTPOABMXKYIAs  CHJIa, CHJIA  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHUE yYacTKa LENH C TOCJIEI0BATEIbHBIM U
MapajiyIeIbHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTHUSI ATEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAHWUA  (PUBWYSCKUX  SBJIICHUIA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBUKEHHUE 4YAaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCALIMS, TIJIaBJIEHUE U KPUCTAILIM3AllNsl, HAaPaBJICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHHKA;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
IpYyrol €  HCHOOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHH, TNpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3YJbTaThl MOJTYYECHHOU
3aBUCUMOCTH (U3MYECKMX BEIMYUH B BHIE TPAPUKOB C YUYETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHHUIA, JIENaTh BHIBOBI IO PE3yJIbTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHUS (U3UUYECKUX BEIMYMH, IPU ITOM
BBIOMpaTh ONMTUMAJIBHBIA METOJ W3MEPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIC IMTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA,
IPOBOAMTH OMBITHI IO MPOBEPKE MPEIIOKEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIC pe3yibTaThl U J€JaTh BBIBOJ O CTaTyce MPeI0KeHHON
THITOTE3HI;

coOJro1aTh paBuiia 0E30MaCHOTO TPy/a MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOrO OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENICKONM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTrO 000pYI0BaAHUS;

pematb pacy€THhIC 3aJayd C SBHO 3aJaHHOW U HESABHO 3aJaHHOU
(u3MYEeCKO MOJENbI0: Ha OCHOBAaHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MYECKOH MOJCIM, OTBEYalomed TpeOOBaHMAM  3a/adH,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIATHI
bu3nYeCKuX TEOpUl TpPH WCIOJIH30BAaHUU MAaTEMaTHUYECKHX METO/IOB
peleHus 3a1a4, MPOBOINUThH PAacu&Thl HA OCHOBAaHUH UMEIOIINXCS JTaHHBIX,
aHAM3UPOBATh PE3yJIbTaThl M KOPPEKTUPOBATH METOIBl PEIICHHS C
y4ETOM TTOJTYYCHHBIX PE3yJIbTATOB;

pemiath KadecTBEHHBIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHUN U3
pa3HBIX pa3aeNoB Kypca GU3MKH, a TAK)KE WHTErPalluu 3HAHUHA U3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCyKJICHUI C OMOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

MPUBOJNTHh TPUMEPHl BKIAAa POCCUUCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TCXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBCHHON
NESATENbHOCTH YEJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH MpoIeccamMu, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
MPUPOJIONIOIH30BAHUM, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKCHHIM
HAyKH M TEXHOJOTHHA Ui JaJbHEUIIEr0 pa3BUTHUS YEIOBEYECKOTO
00I1IeCTBa;



NPUMEHSATh Pa3iu4Hble CIIOCOObI pabOThl ¢ MHPOPMALHMEH (PU3UUECKOrO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepabOTKM M MpeAbsBICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHOU MH(pOPMAIMK, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMU
uHbOpMaIlMU, TOJYYEHHONM U3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHaIM3UpOBaTh  MOJy4YaeMmMylo  HMH(OpMalMiO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHanM3a UICTOYHUKA UHPOpPMALIUY;

POSBIISATH OpraHu3alMOHHBIE U M03HABATEJIbHbIE yMEHUs
CaMOCTOSAITEJILHOTO ~ NPUOOPETEHHMs] HOBBIX 3HAHUW B IIpolecce
BBITMIOJTHEHMSI IPOCKTHBIX U yUeOHO-UCCIIEI0OBATENIbCKUX padoT;

paboTaTh B TpyNINE C HCIOJIHEHUEM pAa3IMYHBIX COLMAIBHBIX pOJEH,
IJIaHUPOBATH PabOTy IPYyMIbl, PALIMOHATIBLHO PACIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLIEHUBATh BKJIaJ KaXIOIro U3
YYACTHUKOB T'PYIIIBI B pEIEHUE PacCMATPUBAEMON ITPOOIIEMBI;

IPOSBIIATH MOTUBALMIO K OyAylied nmpodeccuoHanIbHOM AesITENbHOCTH 1O
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUMN:

NOHMMAaTh POJb (U3UKA B  3KOHOMUYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTH YeJIOBEKa, POJib U MECTO
GU3NKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJb ACTPOHOMHUU B
MPAKTUYECKOM JEATEIbHOCTA 4YeJOBE€Ka M  JAJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHHU, 3HAYEHUE OIUCATEIBbHOU, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTEIBLHON M TMPOTHOCTUYECKON (GYHKUUNA (DU3UYECKON Teopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOW TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, pons Guudeckoil Teopun B (GOPMHUPOBAHUU TPEACTABICHUA O
bu3nUecKoil KapTHHE MHUpPa, MECTO (U3UYECKON KapTHUHBI MHpa B OOIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;
paznuyaTth YCJIOBHSL NPUMEHUMOCTH MoAeled (U3MYECKUX Tel U
MPOLIECCOB  (SIBICHMI): OJIHOPOJHOE JIIEKTPUUECKOE M OJIHOPOJHOE
MarHMTHOE TOJIsl, TAPMOHUYECKHE KOJIEOaHUs, MAaTEMAaTUUECKUN MasATHUK,
WJICAIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznu4aTth ycCIOBHUS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (DHU3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBJICHHUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEUHUAIBHOW  TEOPUM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpPaHEHUS
ANIEKTPUYECKOro  3apsiga, cuwia Awmmepa, cuwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUMM, mpaBwio  Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUs  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAIbHOM  TEOpPUHU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUSI, UCTIOJIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OHHIITEHA I
dbotordexra, mepBpId W BTOpPOW TOCTynarel bopa, mpuHIUM
COOTHOIIICHMsI HeompeaenéHHocTeit [elizeHbepra, 3aKOHBI COXpPaHCHUS
3apsiIOBOTO U MAaCCOBOT'O YHCENl M SHEPTUU B SIAEPHBIX PEaKLMIX, 3aKOH
PaZA0aKTUBHOTO pacraa);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HCHOJb3YysS BEIUYUHBI:
HaIPsHKEHHOCTD 3JIEKTPUYECKOTO IMOJISA, MOTEHIUAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh ITOTEHUHAJIOB, DJIEKTPOJABWXKYILAS CUJA, HMHIYKIUSA
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cujia Amnepa, WHAYKTUBHOCTD,
ANEKTPOJBIKYIIAS. CHUJIAa CAMOMHIYKLHUH, 3HEPrusi MArHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, IOJIHASI BSHEPIHus,
SHEpPrusi MOKOsi CBOOOJHON 4YaCTULBI, PHEPrHss U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SBJICHUIA:
AIEKTPOMAarHUTHasl HHIYKLWS, CAMOUHIYKIHUS, PE30HAHC, HHTEPPEPEHLIMS
BOJIH, Judpakuus, JAWCIEpcHs, TIOJHOE BHYTPEHHEE OTpaxKeHHE,
dotosnektpudeckuii dhdext (pororddexr), ampda- u Oerta-pacmassl
anep, raMMa-uslydeHue snep, (Ppu3nyeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAINpaBiICHUE WHIYKUWW MarHUTHOIO MOJs NMPOBOJHHMKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHua,

CTPOUTH N300pakeHre, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30H,
U PACCUUTBIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHATUS, TEOPUH U
3aKOHBI JJI1 aHalm3a ¢ OOBsACHEHUS (U3UYECKUX MPOIECCOB,
IMPOUCXOMSIINX B 3BE3[aX, B 3BE3JHBIX CHUCTEMaX, B MEKIAIAKTUUECKON
cpeje; IBHKEHUS HEOSCHBIX TeJl, IBOJIIOIUH 3BE3/] M BCeneHHOM;
MPOBOJUTh KCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUW, NpPH OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU



(¢u3NYecKuX BEIMYMH B BHUAE TIpaduKoB ¢ YYETOM aOCOIIOTHBIX
NOTPEUIHOCTE  M3MEPEHHH, JAellaThb  BBIBOABI 110  peE3yJbTaTam
WCCIICIOBAaHNS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3UUECKUX BEIMYMH, IMPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPAMbBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON THIIOTE3bI: IJIAHUPOBAThH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIyYeHHbIE PE3yibTaThl W J€laThb BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3BL;

ONMCBIBATH METOBI ITOTYYEHUS HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0uro1aTh MpaBuiia 6e30MacHOro TpyAa IpU MPOBEIECHUN HCCIEA0BAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
HCCIIEIOBATEIIbCKOM U IIPOEKTHOM [JEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOU
¢u3nyecKkoil MOJENbl0: Ha OCHOBAaHMM aHajliu3a YCJIOBHS BBIOMpPATH
bu3nyuecKkue MOJeNH, OTBEYarou[ue TpeOOBaHUSM 3aJadyM, MPUMEHSTH
(bopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOpUi
IpU HKCIOJB30BAaHUM MaTeMaTUYECKUX METOJOB pEIICHUd  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOMBI PEIICHHS C YUYETOM IOJIYyYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOylollue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEMOYKY paCCyKJICHUI ¢ ONIOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IIPOLECCOB;

NPUBOJAMTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M IPOU3BOICTBEHHON
JESITEIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (U3MUECKMMM IpolLieccaMu, C
MO3ULIUNA SKOJOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palliOHATBLHOM
MPUPOIONOIb30BAHUN, @ TAK)KE PAa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHUI



HAyKH W TEXHOJOTMH JUisl JaJbHEHIIEro pa3BUTUSL UYEIOBEUECKOTO
00111eCTBA;

MPUMEHSATh pa3uyHble CrocoObl paboThl ¢ MHboOpMaleil Ghu3nuecKoro
COJICp’)KaHHUSI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE MH(OPMAIUOHHbBIC
TEXHOJIOTMH ISl TIOMCKA, TEpepadOTKH ¥ TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUU
uH(boOpMaIK, TOJIYYECHHOM U3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUUYECKH
aHAJTM3UPOBATh  MMOJy4YaemMyr  HHOpManMlO W OLEHMBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HMHPOPMAIIUU;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIbHbIC YMEHHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUHW B Mpoliecce
BBITIOJTHEHHUS MMPOEKTHBIX U y4EOHO-UCCIIeI0BATEIIbCKUX PadOT;

paboTaTh B TPYIIE C HCIOJHEHUEM PAa3JIUYHBIX COIMATBHBIX POJICH,
MJIAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACTATh NEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIICHUBATh BKJIaJ KaXXIOTro W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpuBaeMoi poOJIeMBbl;

MPOSIBIISATh MOTUBAIMIO K OyayIlie npodecCuoHanbHOM eI TeIHbHOCTH 1O
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Konn4yectBo yacos
Ne HanmeHoBaHMe pa3/ieioB U TeM
KoHnTpoJbHbIe
n/n NpoOrpamMmbl Bcero
padoThbI
Pa3zaen 1. HAYYHBINM METO/] ITIO3HAHUWS ITIPUPO/IBI
11 Hayunslii MeTO NO3HAHUS TPUPOLBI 6
Utoro mo pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tea 5 1
24 3aKOHBI COXPAHCHHS B MEXAHHUKE 10 1
Utoro no pazneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJICKYJIIPHOKUHETUYECKOM
TEOPHH

3.1 15 1

3.2 Tepmonunamuka. TermioBbsIe MalTUHBI 20 1

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchl

IleneBbie
OPHUEHTHPBI
BOCIHTAHUA

32,33, 34.35,
36, 37, 38,39

32,33,34.35,
36, 37, 38,39
32, 33, 34. 35,
36, 37, 38,39
32, 33, 34. 35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39



3.3

@Da30BbI€ NEPEXOIBI
Uroro no pazgeny

Pasnea 4. JIEKTPOJAUHAMUKA

4.1 DNEKTPUUECKOE M0JIE
4.2 [ToCcTOSIHHBIN 1EKTPUUYECKUI TOK
4.3 TokM B pa3nuyHbIX Cperax

Hroro no paszneny

Pazzea 5. ®U3HUYECKHUN MPAKTUKYM

5.1 PuU3NYECKUN IPAKTUKYM
Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

AFpeFaTHLIC COCTOAHHA BCUICCTBA.

14

49

24

24

54

16

16

10

170

16

16

32, 33, 34. 35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39
32,33, 34. 35,
36, 37, 38,39
32,33, 34. 35,
36, 37, 38,39

32,33, 34.35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39



11 KITACC

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

1.1 MarsuTtHoe 1oJj1e

1.2 DneKkTpoMarHuTHas UHAYKIUS

Uroro no pazgeny

Paznea 2. KOJIEBAHUSA 1 BOJTHBI

2.1 MexaHudeckne KojieOanus

2.2 DneKTpOMarHuTHbIE KOJeOaHUsI

53 MexaHH4ecKre U 3JICKTPOMarHUTHBIS
' BOJTHBI

2.4 Ormruka

Uroro no pazgeny

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHoBrl CTO

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero

14

13

27

10

15

10

25

60

5

KoHTpoJbHbIe
padoThI

1

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

IleneBbie
OPHUEHTHUPBI
BOCIIUTAHMS

32,33, 34. 35,
36, 37, 38,39
32,33, 34.35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39
32, 33, 34. 35,
36, 37, 38,39
32,33, 34. 35,
36, 37, 38,39
32,33, 34.35,
36, 37, 38,39

32,33, 34. 35,
36, 37, 38,39



Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckyisipHO-BOJIHOBOM yaiu3m 15

4.2 dusuka atoma 5

®u3uka aTOMHOTO sApa u
QJICMCHTAPHBIX YaCTUIL]

4.3

Wroro o pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 12

Uroro no pazneny 12

Pazznen 6. PU3HUECKHWIN MPAKTUKYM

6.1 du3nIeCKUil MPaKTUKYM 16 16

Hroro no pazneny 16

Pasznen 7. OBGOBHIAIOIIEE IIOBTOPEHUE

CucreMmaruzanys 1 00001eHe
NPEAMETHOTO COJICP)KaHHS U OTbITA

7.1 JesITeIbHOCTH, TPUOOPETEHHOTO TPU 15
u3ydeHun kypca ¢pusuku 10 — 11

KJIaCCOB
Hroro no pazneny 15
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

32, 33, 34. 35,
36, 37, 38,39
32, 33, 34. 35,
36, 37, 38,39
32, 33, 34. 35,
36, 37, 38,39

32,33, 34.35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39

32, 33, 34. 35,
36, 37, 38,39



I[TPOIT'PAMME



ITIOYPOYHOE IINTAHUPOBAHMUE

10 KJTACC

Ne
n/n

Tema ypoka

®dusuka — pyHaaMeHTaIbHAS HAyKa O
pupoje

HayuHblil MeTOJ MO3HAHUS U METO/bI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI

DKCHEPUMEHT M TEOPHS B IIPOIIecCe
Mmo3HaHusI mpupoabl. Habmonenue u
AKCIIEPUMEHT B (hPH3HKE

Crioco6b1 n3MepeHus: GU3NYECKUX BETUUHH

AOCOIIIOTHAS U OTHOCHTEIIbHAS
MOTrpeIIHOCTHU I/ISMCPCHI/Iﬁ (I)I/I3I/I‘-ICCKI/IX
BCJIIMYHH

MonenupoBanue B ¢pusuke. Poib u mecto
¢bu3uKu B pOPMHUPOBAHUHU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI
IEATEILHOCTH JII0ICH

Mexanndeckoe nBrkenue. Cucrema
orcyeTa. OTHOCHTEIFHOCThL MEXaHUYECKOTO
nerxeHus. [Ipsimast u oOpatHas 3agaun
MEXaHUKHU

Pannyc-BekTop MarepraibHON TOYKH, €TI0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.

KoaunuecTBo yacoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

JlaTa
H3yYeHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl
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11

12

13

14

15

16

17

[Tepemenienue. Ckopocth. X nmpoexuuu Ha
OCH KOOpJIUHAT

PaBHOMepHOC HpﬂMOJ’IPIHCfIHOC JABWXKCHUC.
Fpa(bnquKoe OIMMCAHUC PABHOMCPHOI'O
HpHMOHHHCﬁHOFO JABHOKCHUA

CrnosxeHue nepeMenieHuii ¥ CKOpOCTEH.
Penrenue 3anau

HepaBnomepHoe nuxenne. MrooBeHHas
CKopocTb. Yckopenue. [Ipsamonnaeiinoe
JABMIKCHUC C ITIOCTOAHHBIM YCKOPCHUCM

['paduueckoe onucaHue NpsIMOINHEHHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHHUEM

CBoOoaHOE TIasieHne. Y CKOpeHue
CBOOOIHOIO MajeHUsI. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX TpaPuKu

JIBmxeHue tena, OpOIIEHHOTO MO/ YTIJIOM K
TOPU30HTY

KpuBonuneliHoe nBuxeHue. J[BU>KEHHE 110
OKPYXHOCTHU. YTJ0Bas U JINHEHAA
ckopocTtsb. [lepron u yacrora.
[{eHTpOCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHue

KonTponbHas pabota no teme
"Kunemartuka"

IlepBbiif 3akoH Hbrorona. MHepunanbHbie
cucremsbl orcuéra. [IpuHuun
OTHOCHUTEIBHOCTH [ 'anmuies.
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22

23

24

25

26

27

28

29

HeunepuuanbHble cUCTEMBI OTCUETA

Cwuita. PaBHogelicTBy01Iast cuiia. Bropoit
3akoH HeroTona. Macca

B3aumoneiicteue ten. Tpernil 3aKk0H
HeroToHa

[Tpunnun cynepnosunuu cuil. Pemenue
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMHUPHOTO TATOTEHUS.
OKBHUBAJICHTHOCTb IPABUTALIMOHHON U
UHEPTHOU MacChl

Cura TSKECTH U YCKOPEHHE CBOOOHOTO
MaJIeHUs

JIBukeHre HEOSCHBIX Te U UX
MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUecKasi CKOpocThb. 3akoHbl Keruepa
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUIbI cui
TpeHus. JIBUKEHUE B KUIKOCTH U Ta3e C
Y4ETOM CHJIBI COMPOTHUBIICHUS CPEIbI
Hasnenue. [ mapocratnyeckoe JaBJICHUE.
Cuna Apxumena

AOGCOMIOTHO TBEPAOE TEIO.
[ToctynarenbHOE U BpaniaTeabHOE
JIBUOKEHUE TBEPAOTO TeNa

MOMEHT CUJIbl OTHOCUTEIHLHO OCH
BpalICHU:. IInedo cumbl

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTn Tena. Y cioBus
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31

32

33

34

35

36

37

38

39

pPaBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

Penrenue 3anau

Konrponsnas padora no teme "/lunamuka.
Craruka TBepaoro tena'

HMirynbc MaTepualbHOM TOYKH, CUCTEMBI
MarepuanbHbIX Touek. LlenTp Mace
CHUCTCMbI MAaTCPpHUAJIbHBIX TOYCK. TeopeMa (0)
JABYOKCHUHU LHCHTPA MacC

Nmnysibe cuibl 1 U3BMEHEHUE UMITYJIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpCHCTaBHeHI/Ie O COXpaHCHHUH MOMCHTA
HMITYJIbCa B IICHTPAJIBHBIX IMOJIAX

Penrenue 3anau

Pabora cuibl Ha MaoOM U Ha KOHEYHOM
nepememnienun. ['padpuueckoe
MpeICTaBIeHUE pabOThl CUJIbl. MOIIIHOCTH
CHUJIbI

Kunernueckas sneprus. Teopema o6
M3MEHEHUH KHHETUYECKON SHEPTuu
MaTepuaibHOU TOUKH

IToTeHuanbHble 1 HENOTEHIIUATIbHbBIC
cunbl. IloTennmansHas SHEpIus. BTOpaH
KOCMHYCCKasA CKOPOCThb

TpeTbs kocMHuuecKast CKOPocThb. CBA3b
paboThl HEMOTEHUIUATBHBIX CHUJI C
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41

42

43

44

45

46
47

48

49

50

51

M3MEHEHUEM MEXaHUYECKON SHepruun
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTrUn

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHysum 11 uacalbHON
JKUJIKOCTH

Kontponbhas pabota no Teme "3aKkoHbI
COXpaHEHHUs B MEXaHUKE"

PasButne npeacrasieHuit o npupoe
ter1oTel. OcHoBHBIE nonokeHust MKT.
Huddysusa. bpoyHoBckoe nBUKEHHE
CrpoeHnue razo00pa3HbIX, )KUJIKUX U
TBEPJBIX TeJ. XapaKTep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEIICCTBA
Macca u pazMepsl MOJIEKYJT (ATOMOB).
KonuuectBo BemectBa. [locrosinnas
ABoraapo

Temnepatypa. TemnoBoe paBHOBeCHE.
[lIkana Lenscust

Pemenue 3anau

WneanbHblii ras. ['a30BbIe 3aKOHBI
VYpaBaenue Menaeneera-Knanerpona.
Penrenue 3anau

AbcomoTHas TeMIieparypa. 3aKoH
JanproHa

N3omnporeccel B HI€aTbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

I'paduaeckoe npencrapneHne
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54

55

56

57

58

59

60

61

U30IIPOIIECCOB: U30TEpMa, U30X0Pa,
n3ob6apa

OcnoBHoe ypaBHenne MKT
Pemenue 3anau

CBs13b a0COMIOTHOM TeMIepaTypbl
TEPMOIMHAMHYECKON CUCTEMBI CO CpeaHEn
KMHETUYECKOM HEPruey noCTynaTeIbHOTro
TEIUIOBOTO JIBIKEHHS €€ YaCTHIL

O0001IEHNE U CUCTEMATU3ALMS 3HAHUN 110
Teme "Ocuossl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepMoanHaMHuuecKas CUCTEMA. 3alaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.
BHemHye 1 BHyTpEHHUE NTapaMeTpBl.
[Tapametpsl T/ cuctemsbl Kak cpeaHue
3HAYEHMsI BEJIMYMH, OIMCHIBAIOIIUX €€ HA
MHUKPOCKOIIHYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
CamornpousBosbHas penakcaius TJ]
CHUCTEMEI K TEIUIOBOMY PaBHOBECUIO

Mogens naeaiLHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MOJICIIN

VYpasaenue Menneneesa-Knaneipona n
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPIUU

Bripaxkenue aJisi BHyTpeHHEH SHEprun
OJIHOATOMHOTO HJI€aJIbHOI0 Tra3a.
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64

65

66

67

68

69

70

71

KBasucraTrueckue u HECTaTHUCCKUE
HPOLIECCHI

DnemeHTapHas paboTa B TEpPMOJAUHAMUKE.
Brruncnenue paboTsl 1o rpaduky mpoiiecca
Ha pV-auarpamme

Tennonepenaya Kak crmocod M3MEHEHUS
BHyTpeHHel 3Hepruu T/l cuctemsr 6e3
COBEpLICHUS pabOThI

KonBekuusi, TerionpoBoHOCTb,
U3JIy4eHue

KonuuecTtBo TemnoTsl. TennoéMKoCTh Tena.
VenpHas U MOJISIpHAS TETUIOEMKOCTH
BELIECTBA. Y JIeJIbHAs TEIUIOTa CTOPaHUs
TOTUTMBA

Pacuér xonmyecTBa TEIIOTHI ITPU
Temoneperaye

[TonsiTne 06 amnabaTHOM TpoIEcCe.
[TepBbIii 3aKOH TEPMOAMHAMUKHI

KonnuecTBo TemnoTel ¥ paboTa Kak MepbI
U3MeHEeHUs BHyTpeHHel sHepruu T/1
CUCTEMBI

Bropoii 3aKk0H TepMOINHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh MpUpPOTHBIX
IIPOLIECCOB

[IprHIMIIBI JEUCTBHS TEMJIOBBIX MAIIUH.

KIIJT

Maxkcumanbroe 3aaduenue KITJI. I{ukn
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75

76

77

78

79

80

81

82

Kapno
Penrenue 3anau

DKOJIOTHYECKHE aCIIEKTHI UCIIOJIb30BAHUS
TEIJIOBLIX aBUTraTeiacii. TemioBoe
3arpsA3HECHUE OKPYKAIOILIEH Cpeibl

Pemenne 3anau

O0001eHne 1 CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonnnamuka. TernaoBbie
MalIuHb!"

Konrpomnbnas padora no Teme
"TepmoanHamuka. TerioBbie MalivHb!"

[Tapoobpa3zoBaHue 1 KOHJCHCAIIHS.
Vcnapenue u kunieHue. Y enbHas TEIoTa
napooOpa3zoBaHus

HacplleHHble ¥ HEHACHIIIEHHBIE N1apBhl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHHSI HACBIILIEHHOTO 11apa OT
TEMIIEPATYPBI, UX HE3ABUCUMOCTD OT
00BbEMa HACBHIIIEHHOTO Napa. 3aBUCHMOCTb
TEMIIEpPATypbl KUIIEHUS OT JAABJICHUS B
KHUJIKOCTHU

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTD

Pemenne 3agau

Teépnoe Teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

[InmaBneHue u KpucTauM3anus. Y AeibHas
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84

85

86
87

88

89

90

91

92

93

terutoTa masneHus. Cyonumanus

Hedopmaruu TBEpAOTO Tena. PacTskenue
u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii

TermnoBoe pacmipeHne KUIKOCTEN U
TBEPBIX TEJI. AHTAPMOHU3M TETTOBBIX
KoJIeOaHMH YacTHI] BEIIECTBA

[TpeoOpa3zoBanue 3Heprun B (ha30BBIX
nepexoax

YpaBHEHHE TEIUIOBOTO OamaHca
Pentenue 3amau

[ToBepxHOcTHOE HaTsKeHUE. Kanumnsipabie
sBJIeHU. J{aBlieHHe 1o UICKPUBIECHHOMN
MOBEPXHOCTHIO JKUJIKOCTU. Dopmyia
Jlammaca

O00011IeHNE U CUCTEMATH3AIUS 3HAHUN 110
TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
da3oBble IEPEXOBI"

KoHnTtponbHas pabota mo teme "ArperaTHsie
cocTosiHUS BelecTBa. Pa3oBbie mepexo b

DreKTpu3anus Tei U €€ MPOosIBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [IpoBoaHMKH,
TURIIEKTPUKU U TIOTYTIPOBOTHUKU

DneMeHTapHbIN AIEKTPUUYECKUN 3apsia.
3aKOH COXpaHEHHUs AIIEKTPUYECKOr0 3apsia

B3aumoneicreue 3apsanoB. Toueunsie
3apsaabl. 3akoH Kynona



94 Pewenue 3amau

DnekTpuyeckoe nojue. Ero neiictBue Ha
ANEKTPUUECKUE 3aPSIIbI

95

Hanpsx€HHOCTB 3JIEKTPUYECKOTO I1OJIS.
96 [TpoGHbIit 3apsa. JInHUKM HAPSHKEHHOCTH

SJICKTPHUYCCKOT'O ITOJIA. O}IHOpO}IHOC
SJIICKTPHUYECKOC I10JIC

[ToTeHIMaTbHOCTh AIEKTPOCTATHYECKOTO
97 noJia. Pa3HoCTh NMOTEHUMAIOB U
HaMpsKEHNUE

[ToreHnuanbHas SHEPrys 3apsijia B
98 aJIeKTpocTaTndeckoM rose. [loreHnuman
AIEKTPOCTATUICCKOTO TIOJIS

CBs3b HaHpH)KéHHOCTI/I IIOJIA U PA3HOCTH
99 MMOTCHIUAJIOB AJIAd 3JICKTPOCTATHYCCKOT'O
IIOJIA

100 [TpuHIUIT Cynepno3uuu JIEKTPHUIECKUX

HoJen
101 Pemenue 3amau

102 [Tone Touewnoro 3apsna. [lone paBHOMEPHO
3apsKEHHOU Cepsl

[Tone paBHOMEPHO 3apsKEHHOTO TT0 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOMU TUIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATUUYECKOM I1OJIE.
VYcnoBue paBHOBECHUS 3aps/I0B

105 I[I/IBJ'IGKTpI/IKI/I " NTOJIYIIPOBOJAHHKHU B
SJICKTPOCTATUYCCKOM II0JIC
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107

108

109
110

111

112

113

114

115

116

117

118

119

120

Konnencarop. DnekTpoéMKOCTb
KOHJIeHCATOpa. DIEKTPOEMKOCTh TIIOCKOTO
KOHJIeHCaTopa

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB

ITocienoBaTenbHOE COEIUHEHUE
KOHJICHCATOPOB

OHeprus 3apsyKEHHOr0 KOHJEHcaTopa
Penrenue 3anau

JIBr>KeHUE 3apsSKEHHOW YaCTHLIbI B
OJIHOPOJIHOM 3JICKTPUUECKOM TOJIe
Penrenue 3amau

O00011eHre U cCUCTEMATU3ALMS 3HAHUHN 110
Teme "DneKkTpudeckoe mnoie"
KonTponbhas pabota mo teme
"JnexTpuueckoe mnosie"

Cuna Toka. ITocTossHHBIN TOK. Y ClI0BUSA
CyIIECTBOBaHUS MTOCTOSTHHOTO
ANEKTPUUECKOTO TOKA

Hcrounnku Toka. Hanpsokenue u 3/1C
3akoH OMa U1t yyacTKa LETH.
DNEKTPUUECKOE COMIPOTUBIICHHE

3aBHCHUMOCTh COIIPOTUBJICHHUA OAHOPOJAHOTO
MMPOBOAHUKA OT €TI0 AJIMHBI U IIOIaAn
MOIMCPCUHOTO CCUCHUSA

VY nenpbHOE COMPOTUBIICHHUE BEIIIECTBA.
Penrenue 3anau

[TocnenoBarenbHoOE, MapaiebHOE,
CMEIIIaHHOE COEIMHEHUE MTPOBOTHUKOB



121

122

123

124

125

126

127

128

129
130
131
132
133

134

135

136

137

Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX
neneil. [Ipasuna Kupxroga

Penrenue 3anau

Pabora anekTpudeckoro Toka. 3akoH
Hxoynss —Jlenua

Pemenue 3amau

MOIHOCTB 3JIEKTPUUECKOTO TOKA.
TemnoBast MOIIHOCTB, BbIAEIAEMAs HA
pesucrope

Pemenue 3anau

OJ1C u BHYTpEeHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKA

3axon OMa 11 OJIHOM (3aMKHYTOI)
AIIEKTPUYECKOH 1enn

Pemenue 3amaq

MonIHOCTh UCTOYHHKA TOKA

KopoTtkoe 3ambikaHue

Konzaencarop B 1ienu moCTOSIHHOTO TOKa
Pemenue 3amaq

Pemrenne 3amgaud mo teMe "IlocTOSIHHBIH
ANEKTPUIECKUN TOK"
Pemrenne 3amad mo teMe "IlocTOSHHBIH
ANEKTPUUECKUI TOK"

Pemenue 3amay mo teme "I1oCTOSTHHBIN
ANEKTpUYECKUH TOK"

O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN 110

teMe "[1oCTOSHHBIN 31eKTpUUeCKnil TOK"

R
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139

140

141

142

143
144

145

146

147

Konrponbnas padora no teme
"IlocTOSIHHBIN A1EKTpUYECKUH TOK"

DrexTpuyecKas MpOBOAUMOCTD Pa3INYHBIX
BELIECTB. DJIEKTPUYECKUM TOK B METaJIIax. 1
CBepxnpoBoIUMOCTb

DNEeKTPUUECKUN TOK B pacTBOpPax U
pacruiaBax 3JeKTponuToB. 3akoHbl Dapanes 1
JUISL DJIEKTPOJIN3a

DJNeKTpUUECKHil TOK B razax. [lmasma 1

DJEKTPUUYECKUI TOK B BAKyyMe.
BakyymHblie npu6opsl

DJIEKTPUYECKHI TOK B MOJYTIPOBOJHUKAX
[TomynpoBOIHUKOBBIE TPHUOOPHI

DUBNYECKUIN TPAKTUKYM 10 TEME
"M3mepeHue cuiibl TOKa U HAMPSHKEHUS B
LIENH MOCTOSIHHOTO TOKA IPU MOMOIIN
aHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o pusuke. Ipumepst
U3MepeHus PU3NICCKUX BEITUYHH TIPH
MMOMOIIY KOMIBIOTEPHBIX TATYUKOB"

@u3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUSI C
LEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopocTH"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu 1
IPSIMOJIMHEMHOM paBHOYCKOPEHHOM



IBUKEHUH 110 HAKJIOHHOM MI0CKOCTHU' TN
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHH MIPU PABHOYCKOPEHHOM
nBKeHun"

Pu3nYeCcKuil MPaKTUKYM 110 TEME
148 "U3mepenue yckopeHust CBOOOAHOTO

nageHus" win "M3yueHnue ABUKEHUS Tea,
OpOILIEHHOTO0 TOPU30HTAILHO"

Pu3nYecKuil IPaKTUKYM 110 TEME

"N3y4yeHne JBUKEHMS Tea 10 OKPYKHOCTH

149 C IOCTOSIHHOM IO MOJTIYJIF0 CKOPOCThIO" UITH
"UccnenoBanue 3aBUCUMOCTH MepUoja
oOpallleHHs: KOHUYECKOr0 MasiTHUKA OT €ro

napameTpoB"

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIONIEH CUITBI
NIpY JABIKEHUH OpycKa 10 HaKJIOHHOU

150 wiockocTH" win "lIpoBepka rumnoTessl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS OpycKa
10 HAaKJIOHHOM ITUIOCKOCTH Ha 3aJJaHHOE
paccTositHue OT ero Macchl”

@U3HYECKUI PAKTUKYM 110 TEME
"UcciaenoBaHue 3aBUCUMOCTH CHII
YIPYTrOCTH, BO3ZHUKAIOIIMX B IPYKHUHE U

151 pe3nHOBOM 00paslie, oT ux aedopmanun’
win "V3ydyeHue IBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes3
nérkuit 6710K"

152 OuU3NIECKUI MPAKTUKYM TI0 TEME



153

154

155

"N3mepenune ko3 uIenTa TpeHus mo
BEJIMYMHE yTIIOBOT0 KOA(PPHUIIMEeHTa
3apucumocTt Frp(N)" nnu "Uccnenosanue
JBIKEHUS OpycKa 110 HAKJIOHHOM
IUIOCKOCTH € IEPEMEHHBIM KO3 OUIIMEHTOM
Tpenus" win "M3ydeHue IBHKEHUs rpysa
Ha BaJly C TpeHUEM"

@U3NYECKUI IPAKTUKYM II0 TEME
"UccnenoBanue ycIoBUN paBHOBECHUS
TBEPAOrO TeJIa, UMEIOLIETO OCh BPAILCHUS"
unu "KoHCTpyHpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO
TJI0IA/h OTIOPHI"

DU3NYECKUI TPAKTUKYM 10 TEME
"M3MepeHune uMIityJibca Tesa mno
TOpMO3HOMY ITyTH" WK "M3mepenne cuiibl
TATH, CKOPOCTH MOJIEIIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TSTU" uin "CpaBHeHUe
M3MEHEHHUs UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "MccnenoBanue coxpaHEeHUs
HMMITyJIbCa IPU YIPYroM B3auMoJeicTBUN"
win "M3MepeHne KHHEeTUYECKOM SHepTrun
TeJa o0 TOPMO3HOMY ITyTH"

@U3HYECKUI PAKTUKYM 110 TEME
"M3y4yeHne u30TepMUYECKOro mpoIiecca
(pPEKOMEHI0BaHO UCIOIb30BAHNE

1 poBoi nabopatopun)" wiu "M3yuenue
M30X0pHOro mnpouecca" ninm "M3ydenue
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157

158

159

u3o0apHoro nporecca" win "lIpoBepka
ypaBHEHHUS COCTOSIHUS"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mMepenue yaenbpHON TEMI0EMKOCTU" U
"UccnenoBanue npouecca OCThIBaHUS
Bemectra" win "UccnenoBanue
agnabaTtHoro mpouecca” win "M3ydenue
B3aMIMOCBSI3M SHEPTUU MEKMOJICKYIIIPHOTO
B3aMIMOJICHCTBYS M TEMIIEPATYPBI KUTICHUS
Jkugkocren"

@U3HYECKUI IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocten" uinm "M3mepenne ynenpHON
TEIJIOTHI TU1aBiieHus Jbpaa" win "M3yduenue
CBOMCTB HACBIIIEHHBIX TApOB" MU
"U3mepenue abCOMOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomMenieHun". M3mepenue kordpduirenta

MOBCPXHOCTHOT'O HATSXKCHUA

DU3NYECKUI TPAKTUKYM T10 TEME
"HaGmroienne mpeBpanieHus SHepruu
3aps>KEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
n3nydeHus ceeroauona’ uinu "Msydyenue
MPOTEKAHUS TOKA B LEIH, COAEPKAIIEH
koHzaeHcarop" win "Pacnpenenenue
Pa3HOCTH MTOTEHITMAIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

@U3HYECKUI PAKTUKYM 110 TEME



160

161

162

163

164

165

166

"HccnnenoBaHue CMEIIaHHOTO COEIUHEHUS
pesuctopoB" unu "M3mepenue yaeabHOro
COIMPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs JIaMITbl HaKaIuBaHus"

@uU3HYECKUI IPAKTUKYM 110 TEME
"HabGmronenue amekrponusa’ win
"N3mepeHnue 3apsiia OIHOBAJIEHTHOTO HOHA"
niu "HMccieqoBadye 3aBUCHUMOCTH
COIPOTUBIICHUS] TEPMOPE3UCTOPA OT
temnepatypbl" uian "CHsITHE BOJBT-
aMIEepPHOI XapaKTepUCTUKU Auoaa"

PesepBubIil ypok. O6001meHNE 1
CUCTeMAaTH3AI¥sI 3HAHWH 110 TeMe
"KunemaTtuka"

PesepBHbIil ypok. O60011eHIE 1
CUCTeMAaTH3AIVsI 3HAHHH 110 TeMe
"Ilnnamuka"

PesepBHbIit ypok. O6001IeHNE 1
cHCTeMaTH3alus 3HaHul 1Mo Teme "CTaThka
TBep0ro Tena"

PezepaHublil ypok. O6001eHue u
CHCTEMAaTH3alMs 3HAaHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

PeseprHbIil ypok. O6001IeHIE 1
cucTeMaTu3amys 3HaHui Mo TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOH Teopun”

PesepBHbIil ypok. O60011eHIE 1
CUCTEMaTH3allHs 3HAaHUH 110 TeMe



167

168

169

170

"TepmoanHamuka. TeninoBbie MaIIUHbI"

PesepBHbIil ypok. O6001IeHIE 1
CHCTEMaTH3alMs 3HaHUH 10 TEMeE
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe IEPEXOIBI"

PesepBubIil ypok. O6001meHne 1
cUCTeMaTH3allMsl 3HaHHH 110 TeMe
"Dnexrpuueckoe nosie"

PesepBHbIil ypok. O6001meHue 1
cucTeMaru3alus 3HaHHH 110 TeMe
"IlocTOSIHHBIN MEeKTpUYeCKUil TOK"

PesepBHbIil ypok. O60011eHIE 1
cucreMartuzalus 3Hanui mo teme "Toku B
paznnyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16



11 KITACC

Ne
n/n

10

11

12

Tema ypoka

B3anmMopeiicTBre MOCTOSIHHBIX MAarHUTOB U
IIPOBOJAHHUKOB C TOKOM. MarHuTHOE MOJe.
['unoresza Ammnepa

Bekrop MaruutHON nHAyKuuu. IIpuHnun
CyNEpIIO3UIIMM MAarHUTHBIX NoJed. JInnun
MarHuTHON UHAYKIUU

MarauTtHoe 1oJje MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amrnepa, e€ HanpaBJIE€HUE U MOJYJIb
Pemenue 3agau

[Ipumenenue 3akoHa Amrepa.
DIeKTPOU3MEpUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBJIECHUE U MOTYJIb.
JIBrkeHne 3apsyKeHHON 4acTHUIbI B
OJTHOPOJIHOM MarHUTHOM I10JIE

Pemenune 3amaq

PaGora cunsl Jlopenna

Pemenune 3amaq

MarauTHOE 110JI¢ B BEILIECTBE.
DeppOMarHeTUKy, napa- u JMaMarHeTUKU

OcHoBHBIE CBOMCTBA (heppPOMATrHETUKOB.
[Tpumenenue heppoMarHeTHKOB

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenue 3amau mo treme "Maraurtoe moJe"
Pemrenue 3agaud mo reMme "MarautHoe 1ose"

SIBiIeHME DIIEKTPOMArHUTHOW UHAYKIWH.
[Torok BekTOpa MAarHUTHON UHIY KLU

OC unnykuuu

3aKOH AJIEKTPOMATrHUTHON UHIAYKITUU
®dapanes

Buxpesoe anexrpuueckoe noie. Toku Oyko
OJIC MHAYKIMHU B JIBHOKYIIIMXCS
MPOBOJHUKAX

Pemenue 3agau

[IpaBuno Jlenna

NunyxtuBHOCTH. KaTylka HHIyKTUBHOCTH
B LIETIH ITOCTOSTHHOT'O TOKa

Asnenue camounaykuuu. 3/C
CaMOWHTYKITHH

9HCpFI/I${ MAarHuTHOTIO ITOJIA KaTylIKH C
TOKOM. :‘)J'ICKTpOMal"HI/ITHOC I10JIC

Pemenue 3agau

O0001IeHrEe U cUCTEMATH3aIMs 3HAHUH 110
Teme "DneKkTpoaruHamMuKa"

Kontponbhas padoTa nmo teme
"OnekTpoauHaMuka'

KonebarensHas cucrema. CBOOOIHEIE
Konebanus. ['apMoHnUecKre KoaeOaHus

Kunematnueckoe 1 TUHAMHUYECKOE
OIMMCAaHUE KOJIEOATEILHBIX ABIKEHUNA



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTudeckoe onucanue. BeiBos
JTUHAMUAYECKOT'0 OMUCAHUsI TAPMOHUYECKHUX
KOJIeOaHUH U3 WX DPHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHUS

Amiuutya ¥ ¢aza Konedbanuit

[lepuon u yactora kosnebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIeOaHU
MaTeMaTn4eckoro MastHuka. [lepron
CBOOOHBIX KOJI€OaHUN NPY>KUHHOTO
MasiTHUKA

3aryxatomue kojiebanus. Beinyk1eHHbIC
kosnebanus. Pezonanc

ABTOKOIIE0aHUS

Penrenue 3amau

VYpok-koHpepeHnuus "MexaHuueckue
Kos1e0aHusl B My3bIKaJIIbHBIX HHCTpyMeHTax"
O06o0061IeHre U cucTeMaTu3alus 3HaHui| 110
teMe "MexaHnueckue koneOaHus"
DNeKTpOMarHuTHbIE KOJIeOaHUs.
KonebaTenbHbIN KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY ABI
3apsifia KOHJIeHCaTopa ¢ aMIUIUTYION CHIIbI
TOKa B K0JIeOaTeIbHOM KOHTYpe

3aKOH COXpaHEHUsl SHEPTUU B UJI€AJIbHOM

KoJIeOaTeIbHOM KOHTYPE

3aTyxa10u1He SJICKTPOMArHUTHBIC
KoJIe0aHusL. BBIHY)KI[GHHBIe
OJICKTPOMArHUTHBIC KoJieOaHUs



42

43

44

45

46
47

48

49

50

51

52

53

54
55

56

IIepeMeHnHBIl TOK. Pe3uctop u koHAEHCaTOp
B LICTIA IIEPEMEHHOI0 TOKa

KaTYIHKa HHAYKTHBHOCTHU B LCIIN
NEPEMECHHOI'O TOKA

3axon OMa 1 IEKTPUUYECKON Lenu
MIEPEMEHHOTO TOKa

MoOIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYJHOE U IEUCTBYIOLIEE 3HAUCHUE
CHJIBbI TOKA W HAIIPSIKCHUSA

Pe3onaHc B anekTpruueckoit uenu
Pemrenue 3agau

WneanbHbIif Tpanchopmartop.
[TpousBocTBO, epeaaya U NoTpediieHne
JJIEKTPUYECKON SHEPTUU

DKOJIOTHYECKHE PUCKH IIPU ITPOU3BOJACTBE
QJICKTPOOHCPIUU. Kyanypa HUCIIOJIBb30BaHUA
QJICKTPOSHEPI U B MMOBCEIHEBHOM KU3HU

Pemrenue 3agau
Pemenue 3amau

O0600611eHre U cucTeMaTu3alus 3HaHui 10
Teme "DIeKTpOMarHuTHbIe KojebaHus"

Mexanndeckne BOIHbL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

CBoliCcTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3BYKa

Wudpassyk u ynsrpassyk. LllymoBoe
3arpsi3HEHUE OKPYXKaroIeil cpeibl



S7

58

59

60

61

62

63

64

65

66

67

68

Pemenue 3agau

DJeKTpOMarHuTHbIe BOJIHBL. M3nyueHue
AJEKTPOMArHUTHBIX BOJIH

OHeprus IeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[ITkana 3eKTPOMarHUTHBHIX BOJIH.
[IprumeHeHne 3JIEKTPOMAarHuTHHIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHI)I paaruoCBA3U U TCICBUACHUA.
Pannonokanms. 3HeKTp0MaFHI/ITHOC
3arpsA3HCHUC Oprxcanmeﬁ Cpeabl

Kontponbnas padota no teme "Konebanwms
Y BOJIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacmpocTpaHEeHUs CBeTa

Pemenue 3aga4d Ha MMPUMCHCHUC 3aKOHA
HpHMOHHHCﬁHOF O PaCIIpOCTpaHCHHUA CBCTA

Otpaxenue cBeta. [1ockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomiienue cBeta. AOCONIOTHBIN U
OTHOCHUTEJIBHBIN MOKa3aTeIb MPEIIOMIICHUSI.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIiA yroJ MOJTHOTO BHYTPEHHETO
OTpaKeHUS

Pemenne 3aaa4 Ha IPUMCHCHUC 3aKOHOB
OTpaXCHUA U IPCIIOMJICHUA CBECTA

Xonx nydent B mpusme. Jlucriepeust ceera.
CnoxHebll coctaB Oentoro csera. L{pet



69

70

71

72

73

74
75
76

77

78
79
80

81

82

83

84
85

86

JInn3bl. @OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JINH3BI

[TocTpoenue n300paxxeHil B TMH3aX U UX
cucTeMax. YBEJIMUYECHHUE JIMH3bI

Pemenne 3amau Ha nocTpoeHue
M300pakKeHHH, MOTyYaeMbIX C IIOMOIIBIO
JIMH3

I'ma3 xkak onTudeckas cucTema

Pemenne 3aJa4. Hpenenm IIPUMCHHUMOCTH
FCOMeTqueCKOﬁ OIITUKH

CkopocTb cBETa U METO/IbI €€ U3MEPEHUs
Hucniepcus ceera
WnTepdepennus ceeta

Kor CPCHTHBIC NUCTOYHUKMU. Ycaopus
Ha6JIIOIIeHI/I$I MAaKCUMYMOB U MUHUMYMOB

Penrenue 3amau
[Tpumenenne uHTEpHEpEeHIINN
Judpakuus cBeTa

JudpaximonHas pemeéTka. Y cioBue
Ha6J'IIOJIeHI/I$I TJIaBHBIX MaKCUMYMOB

Pemenue 3amau

HOHGpe‘IHOCTB CBC€TOBBIX BOJIH.
HOJ’IHpI/IBaI_[I/IH CBCTa

Pemenue 3amau
CBeTOBBIE ABJICHHS B IPUPOAEC

O06001IeHYE ¥ CUCTEMATU3aLMs 3HAHUMN 110
Teme "Onruka"



87

88

89

90

91

92

93
94
95
96

97

98

99
100

101

Konrtponsnas padora no teme «OnTuKa

FpaHI/IHBI IMPUMEHUMOCTH KJIaCCHYECKOMH
MEXaHUKH. 3aKOHBI QJICKTPOAMHAMUKHU U
MMPUHIUIT OTHOCUTCIIBHOCTHU

[TocTynatel cnenuanbHOM TEOPUU
OTHOCHUTEJILHOCTH

IIpocTpaHCTBEHHO-BPEMEHHON HMHTEPBAJL.
[TpeoOpaszoBanus Jlopenma. YcnoBue
NpUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe]IJIeHHE BPEMEHU U
COKpAIIeHHE JIMHbI

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHUIBI

CBs3b Macchl ¢ SHGPFHCﬁ 1 UMITYJIbCOM
peHHTHBHCTCKOf/'I YaCTHUIIBI. 3Hepr Hs IIOKOA

PaBHOBECHOE TEMIOBOE U3ITyUYEHUE

3akoH cMmelnienus Buna

I'mmore3a M. ITimanka o kBaHTaxXx. ®OTOHBI
DHeprus U UMIyasc GoToHA

®orosrddext. OnbiThl A. I'. CTonerona.
3akoHsl poTodddexra

VYpaBuenue DiinmreiHa 1 Gorodddexra.
"Kpacnas rpanuna" ¢pororddexra

JNasnenue cera. Onbitel [1. H. JIeOeneBa
BomHOBEIE CBOMCTBA YaCTHII

Bounsl ne bpoisd. /[nuHa BosHbIL ne
Bpoiins u pasmepsl 00J1aCTH JTOKATH3AIHH
JBHOKYILIEMCS YaCTULIBI

N N



102
103

104

105
106

107

108

109

110

111

112

113

114

115

KopmyckyisipHO-BOJIHOBOM Ayan3m
Judpaxius 371eKTpOHOB Ha KpHcTaIax
Crnenuduka n3MepeHuii B MUKPOMHUDE.
CooTHoleHUs1 HeonpeAeaEHHOCTEN
['eitzenbepra

Pemenue rpaduyeckux 3amay

Pemrenne pacu€THbIX 3a1a4

Konrtponbnas padora no temam: "OCHOBBI
CTO", "KoprtycKyJIspHO-BOJIHOBOM
nyanuzm"

OnBITHI 110 UCCIIEAOBAHNIO CTPOEHUS aTOMA.
[TnanerapHas Mmozens aroma Pezepdopra
[Toctynater bopa

Bunel ciektpoB. CiEKTp ypOBHEN S3HEPTUH
aToMa BOIOpOzAa

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
cBeTa

Jlazep

Hyxionnas mopens siapa ['eiizenOepra-
MBaHeHKo. 3apsa 1 MacCOBOE YMCIIO AIpa.
N3oronel. PannoakTMBHOCTH

3aKOH pasiMOaKTUBHOTO pacnana. CBolcTBa
MOHU3UPYIOUIETO N3ay4yeHus. Bnusuue
PaAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.
Jlosumerpus

DHeprusi CBSI31 HyKJIOHOB B siipe. S iepHble

cuibl. Jledext maccel siapa. SAnepHsle
peakuu. SnepHsie peakTopsl. [IpoGiemMsl
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117

118

119

120

121

122

123

YIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTrMY€ECKHE aCIEKThl Pa3BUTHS IEPHON
SHEPreTHKU

MeTopl pETUCTpAaLUK U UCCIIEIOBAHUS
3JIEMEHTApHbIX YacTll. PyHIaMEHTaJIbHbIE
B3aUMOJCUCTBUSA. baprnoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtannapTHOU
Mozenu. KBapk-riatooHHas Moaeb aipOHOB

®dusuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EMUHCTBO (pU3MUECKO KapTHHBI
MHpa

Oranel pa3BUTUSA aCTPOHOMHUHU. 3HAYCHHE
aCTPOHOMUU

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS! TPUPO]Ibl KOCMUUYECKUX
00BEKTOB. MeTO/1bl aCTPOHOMHUYECKUX
HUCCIIEIOBAaHUN

CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
pPaauoTENeCcKOIbl, BHEaTMOChepHas
aACTPOHOMUS

Bun 3Bé3nnoro HebGa. Co3Besnus, sipKue
3BE3/IBI, INIAHECTHI, UX BUAUMOE IBIKCHIE
Conneuynas cucrema. Connne. ConHeunast
akTUBHOCTb. McTouHuk sHeprun CosiHLa U
3BE3]

3BE3/1bI, NX OCHOBHBIC XapaKTEPHUCTUKH.
JuarpamMma "crieKTpajgbHbIN KJIacc —
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125

126

127

128

129

130

131

132

CBETUMOCTH"
3Be3bI IIIaBHOU ITOCIEN0BATEIILHOCTH

Buytpennee ctpoenue 38€31. CoOBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
sposmronu CotHIa M 3BE31,. DTambl )KU3HA
3BE3/I

Mueunsiii [Iyte — Hama [Manaktuka. Turbl
raJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK

Bcenennas. Pacuiupenue Beenennoid. 3akoH
Xab60ma. Teopust bonpiioro B3pbiBa.
PenukroBoe uzinydeHue

MacmrabHas cTpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie npobieMbl acCTpOHOMUU

DU3NYECKUI TPAKTUKYM 10 TEME
"HccnemoBanre MAarHUTHOTO ITOJIS
IMOCTOSSHHBIX MAarHUTOB' WJIH
"WccnenoBanue CBOMCTB
dbeppomaruerukoB" unu "HccnenoBanue
NEUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

@u3HUeCKUil IPAKTUKYM 110 TEME
"N3mepenue cuibl Amnepa" win "HU3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHue MarHUTHOW WHIYKIIUA
Ha OCHOBE U3MEpPEeHUs CUJIbl AMrepa"

@u3HUeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue siBlNeHUs



133

134

135

136

137

138

139

3JEKTPOMArHUTHOM MHIYKIUU" WK
"OnpeneneHre HHIYKIUN BUXPEBOTO
MarguTHOro 1moJjs"

Pu3HYeCKUl NPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUA CAaMOUHyKUIHUN"
i "COopKa MOJIENN 3IIEKTPOMArHUTHOTO
reHeparopa"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nepruoia CBOOOIHBIX
Kos1e0aHU{ HUTSIHOTO U TPYKHHHOTO
MasTHUKOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUHU B TIPYKUHHOM
MasTHHUKE"

Pu3nYeCKUil NPAaKTUKYM IO TEME
"MccnegoBanue mepeMEHHOr0 TOKa 4epes
MIOCJIEIOBATENIHO COEIMHEHHBIE
KOH/JIEHCATOP, KaTyILIKY U pe3ucTop’ uiu
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHue napaMeTpoB 3BYKOBOW BOJIHBI"

@uU3HYECKUI MPAKTUKYM I10 TEME
"N3mepenune nokazaress npesioMIICHUs
crexna" win "[lomydeHne n300pakeHus B
CUCTEME U3 IIOCKOTO 3epKayia U JUH3bI"
@u3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSA OT BelecTBa (Ha mpuMepe
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141

142

143

144

145

Kugkux 1uH3)" unu "M3mepenue
(OKYCHOTO PacCTOSTHHS PACCEUBAIOIITIX
uH3"

Pu3HYeCKUl NPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHepeHIun
U ToJsipu3anuu ceera”

DU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMITYJIbca U SHEPTUHU
PENATUBUCTCKUX yacTULl (1o poTtorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

DU3NYECKUN TPAKTUKYM 10 TEME
"NU3mepenue nocrosinHou [lnanka Ha
ocHOBe ucciiefoBanus Gporordpdexra” win
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaIpsKeHUs"

DU3NYECKUI TPAKTUKYM 10 TEME
"MccnegoBaHue CieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJAa U U3MEpPEHUE
noctosiHHoM Punbepra"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue paaroakTUBHOTO GoHA C
HCIIOJIb30BaHUEM J03UMETpa" WK
"N3y4eHne moraomeHus: 6era-4acTuil
antoMuHueM"

DU3NYECKUN TPAKTUKYM I10 TEME
"HaOmroneHus 38€30H0T0 HEOA
HEBOOPY’KEHHBIM IJ1a30M C UCHOJIb30BAaHUEM
KOMIIBIOTEPHBIX NPUIIOKEHUN JUIs
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147

148

149

150

151

152

OTIpeIeTICHUS TIOJIOKEHUS HEOSCHBIX
O00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moynapus u sipkue
3BE31b61" unn "HaOmronenus B TeJIecKon
JlyHbI, IIIaHET, TYMAHHOCTEHN M 3BE3HBIX
CKOIUIeHM"

O06001IeHNEe U CUCTEMATU3AIMS 3HAHUM.
Ponw ¢usuku u actpoHomuu B
9KOHOMHYCECKOM, TEXHOJIOTHISCKOM,
COIIMAJIBHON M ATUYECKOH chepax
NEeATeIIbHOCTH Y€IIOBEKa

O06o0mIeHne 1 cucTeMaTU3aIus 3HaHUH.
Posnb 1 MecTo (pM3HKHU U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O06o011ieHre 1 cucTeMaTu3aIys 3HaHUuH.
Pone dpusuueckoii Teopun B GOpMUPOBAHUN
MPEJCTaBICHUN O (PU3NIECKON KapTUHE
MUpa, MECTO (HPU3NIECKON KapTHHBI MHpPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IIPEJCTABICHUNA O IPUPOJIE

O06o001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
TeMe "Kunematnka"

O0001eHne U cUCTEMATH3aIM 3HAHUH 110
TeMe "Kunematnka"

O06001IeHre ¥ cucTeEMaTU3alus 3HAHUH 110
teme "InHammka"

O06o001IeHrEe U CHCTEMATH3aLHMs 3HAHUI 110
teme "Craruka TBEepAoro tena'
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155

156

157

158

159

160

161

162

163

O06o0mieHne 1 cucTeMaTu3alys 3HaHuH| 110
TeMe "3aKOHbI COXpaHEHUs B MEXaHUKe"

O06001IeHrEe ¥ cucTeMaTU3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON
teopun"

O06001IeHre ¥ cucTeEMaTH3aUs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

O0600611eHne U cucTeMaTu3alus 3HaHui 10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dazoBble nepexobl"”

O000111eHE U CUCTEMATHU3AaIMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1o
teMe "IloCTOSAHHBII 27eKTpUUECKUil TOK"

O0600611eHre U cucTeMaTu3alus 3HaHui| 10
Teme "TOkM B pa3nu4HbIX cpenax”

0O00011IeHME ¥ cUCcTEMAaTU3alus 3HAHUI 1O
Teme "Marautaoe noie"

PesepBHbIil ypok. O6001IeHHE 1
CUCTeMAaTH3alHs 3HAHUI TT0 TeMe
"DeKTpOMarHuTHasE UHIyKIUs"

PeseprubIil ypok. O600meHrE 1
cUCTEMATH3alUs 3HAHUN 110 TEME
"Mexannyeckue Konedanus"

PesepBHEIi ypok. O600ICHHE 1

CUCTeMAaTH3alus 3HAaHUI 10 TeMe
"DeKTpOMarHuTHEIE KoieOanus"
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PezepHblil ypok. O0001eHne 1
crcTeMaTH3alus 3HAaHUH [0 TeMe
"MexaHUYecKue U 3JIEKTPOMarHUTHbIE
BOJIHBI"

PesepBHeliiil ypok. O6001IeHNE 1

cucreMaru3alug 3Hanuii mo reme "Onruka"

PesepBHbIil ypok. O600mIeHIE 1
cucTeMatusanus 3HaHuil mo treMe "OCHOBEI
CcTO"

PesepBubIiil ypok. O6001eHue 1
CHCTEMaTH3aINs 3HAHUH 110 TEME
"KopnyckyasipHO-BOTHOBOM Ayan3m"

PesepBHeIit ypok. O600ICHHE 1
cucTeMaTu3alus 3HaHui mo teMe "du3uka
aroma"

PesepBHrlit ypok. O6o01eHrEe 1
cUCTEMATHU3aIUs 3HAHUH 110 TeMme "Du3uka
ATOMHOTO sI/Ipa U AJIEMEHTapHbBIX YyacTull"

PesepBHbIil ypok. O600mIeHIE 1

cucTeMaTH3alus 3HaHUH 10 TeMe
"OnemeHTsI acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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