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HOACHUTEJIBHASA 3AIIUCKA
[Tporpamma no (u3uKe Ha ypoBHE OCHOBHOI'O O0ILIEro 0Opa30BaHMs COCTABIEHA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUIl K pe3ysbTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 0oOpa3oBaTelbHON MporpaMMebl, mpenacraBieHHbIx B @I'OC OO0, a Takxke ¢
yuérom denepaibHOil paboueil mporpaMMbl BocnuTanusd U KoHuenuuu mpemnojgaBaHus
yueOHoro npeamera « Ouznkay.
Copmepxanue mporpamMmbl 1Mo (¢U3MKE HampaBlieHO Ha  (QopMUpoBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTU 00YYalOUIUXCs U OpTaHU3aliio U3y4eHus! GU3UKU Ha
NEeSATENbHOCTHOM ocHOBe. B mporpamme mno (u3Mke Yy4YUTBHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peanuzauuu TpeboBannit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM W METANpeIMETHBIM pe3yibTaTaM OOYYEeHHs, a TakKe MEXKIpeIMETHbIC
CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NIPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHusl.
[Iporpamma mo (u3MKe yCTaHABIMBAET pacHpeliesieHue yuyeOHOro marepuania 1o
rojgam ooydeHus (o Kjaccam), mpejjiaraetT NpuMepHYI0 MOCIeI0BaTeIbHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUS U YUYET€ BO3PACTHBIX
0coOeHHOCTEN 00YYarOIINXCS.
[Tporpamma mo ¢Qusuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKON MOMOIIN
YUUTEIIO B CO3J[aHUH paboueit MporpaMMBbl 0 yueOHOMY TIPEIMETY.
®dusuka SBIAETCA CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
PEeIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBIICHUH,
HU3y4aeMbIX XUMHCH, OMOJIOTHEH, acTpoHOMHEH W (HU3MYECKON reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEJOCTaBIISIET Hanbosiee sicHble 00pa3iibl
NPUMEHEHHs] HayYHOTO METOJa MO3HAHUS, TO €CTh CIOoco0a MOJIYyYEeHUs JOCTOBEPHBIX
3HAaHUU O MHpE.
OmHa w3 TIaBHBIX 3adad  (pu3nyeckoro oOpa3oBaHHS B CTPYKType OOIIero
0o0pa3oBaHusl COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTU U MHTEpeca
K HayKe y 00yJaronmxcs.
Nzydenne ¢us3nku Ha 0a30BOM ypOBHE MpEANoaraeT OBIAJCHHE CIeAYIOUUMU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHSTH SIBJICHUS;
® OIEHUBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;
® UHTEPNPETUPOBATH JAHHBIC W HCIOJIb30BAaTh HAaY4YHBIC J10KA3aTEIhCTBA
JUIs1 TIOJTy4€HUST BBIBOJIOB.
[enu n3ydyeHus: GU3MKM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUsl OMpEIeICHbI
B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «@Pusuka» B 00pa3oBaTEIbHBIX
OopraHu3anusax Poccuiickoit Oenepanyy, peAN3YIOLINX OCHOBHBIE
oOuieoOpa3oBaTeNibHbIE  MPOTrpamMMbl,  YTBepkAEHHOM  pemienneM  Koseruu
MunuctepctBa npocsemienus Poccuiickoit deneparuu (mpotokon oT 3 aexadps 2019 r.
No [TK4BH).
e u3yyeHust pu3uku:
e MpuOOpETeHHE MHTEpPECa U CTPEMIICHUSI 00YJaIONIMXCsS K HAyYHOMY H3yYEHUIO
MIPUPO/IbI, PA3BUTHE WX UHTEIUICKTYAJIBHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUM O HAyYHOM METOJ€ MO3HaHUS U (QOpPMUPOBAHUE
UCCJIEA0BATENIBCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa HM3YyYCHUS OCHOB
CTpOCHHMS MaTepuu U GyHAaMEHTATbHBIX 3aKOHOB (DH3UKH;



e (opMupOBaHHE MPEACTABICHUH O ponu (GU3UKH [ Pa3BUTUS  OPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® pa3BHUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oymaymiei mpodeccroHambHON
NESTENBHOCTH, CBSI3aHHOM C (PU3MKOM, OJATOTOBKA K AaJIbHEUIIEMY O0YUEHHIO B
ATOM HaIPaBJICHUU.

JlocTrkeHnue 3TUX 1efiel mporpaMMsbl 1Mo (U3MKEe HA YPOBHE OCHOBHOTO OOIIEro

o0pa3zoBaHusi 00eCieYMBACTCS PEIICHUEM CIEYIONIUX 3a/1a4:

e TpuOOpEeTeHHEe 3HAHWU O JUCKPETHOM CTPOEHWHU BEIIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpuOOpeTeHHEe YMEHHUM ONUCHIBATh U OOBICHATH (PU3MUECKHE SIBICHUS C
UCTIOJIH30BAHUEM TIOJTyUYCHHBIX 3HAHUM;

® OCBOEHHME METOJIOB PELICHMS MPOCTEHIINX PACUETHBIX 3a7a4 C UCIOJIb30BaHUEM
dbuznueckux Mojeneil, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUW HAOMIONATh MPHUPOIHBIC SBJICHHUS W BBINOJHSITH OIIBITHI,
nabopaTtopHble  pabOTBI M JKCIEPUMEHTAIbHBIC  HCCIEAOBaHUS  C
WCTIOIH30BAHUEM U3MEPHUTEIHHBIX TPHOOPOB;

e OCBOEHHME NPUEMOB pabOThl C HHPopMauuend (PU3NUECKOro COJepKaHus,
BKJItOUass MHGPOPMAILMIO O COBPEMEHHBIX JOCTIDKEHUSAX (U3UKU, aHAU3 U
KPUTHYECKOE OIICHWBaHNE HH(POPMALINH;

® 3HAKOMCTBO €O cdepamu MNpodEeCcCHOHATBHOU ACATEIBbHOCTH, CBSI3aHHBIMH C
¢bu3MKO, U COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAHHBIMH Ha JOCTHIKEHUSX
dbuznueckoi HayKH.

Ha wusyuenue ¢usuku (0a30BbI YpPOBEHb) Ha YpPOBHE OCHOBHOIO OOILEro
obOpazoBanust oTBOAUTCS 238 "yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kiacce
— 68 wyacoB (2 waca B Hegemwo), B 9 kimacce — 102 uaca (3 waca B Hememo).
[Ipennaraemblii B mporpaMMe Mo (QU3MKe IMepedyeHb J1a0opaTOPHBIX PAadOT U OMBITOB
HOCUT pPEKOMEHJATelbHBIM  XapakTep, y4duTedb JenaeT BbIOOp  MPOBEICHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM HWHIAUBUAYaIbHBIX OCOOEHHOCTEH
o0Oy4arommxcsi, CIUCKAa OSKCIEPUMEHTAJIbHBIX 3a/JaHuil, MpeiaraeMbplXx B paMKax
OCHOBHOTI'O TOCY/IapCTBEHHOT'0 3K3aM€EHa M0 (PU3HUKeE.



COJEPKXAHUE OBYYEHUA

Pa3nen 6. TennoBblie siBJICHUS.

OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKyJ. OIMBIThI, TMOATBEPKIAIONINE OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJIIPHOKUHETUYECKOW TEOPHUHN.

Mopnenn  TBEpIOTO, JKMIKOTO M Tra3000pa3HOrO0  COCTOSHHMH  BEILECTBA.
Kpucrannuyeckue u amop¢ubeie Tena. OObsSCHEHUE CBOMCTB ra3oB, XHUAKOCTEH U
TBEPABIX TEJ Ha OCHOBE IOJIOKEHUN MOJIEKYIISIPHO-KMHETHYECKON Teopun. CMaunBaHue
Y KallWUIApHBIE ABJICHUA. TEeIIoBOE paclIupeHHe U CxKaTHeE.

Temneparypa. CBsi3p TeMIeEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKEHUS YACTHUILI.
Buytpennsst sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEHM SHEpruu: Terulonepenada u
coBepiieHue paboTel. Buasl Termonepepauu:  TEMJIONPOBOAHOCTb, KOHBEKLUS,
U3ITyYEHUe.

KonnuectBo Temnotel. VYaenbHass TEIUIOEMKOCTh BELIECTBA. 1e€MJI000MEH U
TEIUIOBOE paBHOBecHE. YpaBHEHHME TeIuloBoro Oananca. IlmaBneHue u oTBepieBaHMe
KPUCTAUIMYECKUX BELIECTB. YJelbHas TeruloTa IiasieHusd. [lapooOpasoBanue u
koHaeHcauus. HMcmapenume. Kunenue. VYnenpHas — Temsiota  napooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO 1aBICHUS.

BnaxHocTh BO3yXa.

DHeprus TOIUIMBA. Y IEJIbHAS TEIUIOTA CTOPAHMUSL.

[Tpunuuns! padotsl TemnoBeix aApurareneil KI1JI termosoro asurarens. Temnossie
JIBUTATEIIN U 3aLIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUs U IPEBPALCHUS SJHEPIMH B TEIUIOBBIX IIPOLECCAX.

Jemoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO IBUKEHUS.

Hab6mronenne nuddysum.

HaGntonenue siBneHnii cMauMBaHUS ¥ KalWJUIAPHBIX SIBJICHUM.

HaburoieHre TeninoBoro pacimpeHust Ted.

W3meHeHne naBieHHMs Traza IMpH HM3MEHEHHH O0O0OBbEMa M HAarpeBaHUU WIH
OXJIaKICHUH.

[TpaBuia u3mMepeHus TeMIeparypsbl.

Buael Tenonepenaum.

OxnakieHNe MPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEIIHUMHU CUJIaMH.

10 CpaBHeHUE TEIOEMKOCTEHN pa3InYHbIX BEIIECTB.

11. HaGaronenue KuIeHus.

12. HaGnrogeHre moCTOSTHCTBA TEMIIEPATYPhI MPH TUIABJICHUU.

13. Moienu TemIoBbIX JBUTATENEH.

Jlabopamopnusie padbomul u onvimel.

1. OmnbITel 1O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYISIPHOTO MTPUTSKEHHSL.

2. OnbIThI MO BBIPAIIMBAHUIO KPUCTAIIJIOB MIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThl MO HAOIOCHUIO TETJIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH U TBEPIBIX
TeNl.

Omnpenenenue naBieHNs BO3yXa B OalJIOHE HIMPHUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3[lyXa OT €ro o0béma u
HarpeBaHus WU OXJIAKICHUS.
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6. IlpoBepka rumote3pl JUHEHHOW 3aBUCHUMOCTU JJIMHBI CTOJNOMKA >KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTypHhl.

7. HaGOmonenue u3MEHEHUSI BHYTPEHHEH OJHEpruM Tela B  peE3yJibTare
TeIUIoNepe1adu U paboThl BHEIIHUX CHIL

8. UccnenoBaHue sBIICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U ropsiyeit
BOJIBL.

9. Ompepenenue KOIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOW MPHU TEIIIOOOMEHE C
HarpeTbiM METAITIMYECKUM LIWJIUHIPOM.

10. Onpenenenue yaeabHON TETNTOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca uCrapeHus.

12. OnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/AyXa.

13. OnpeneneHue yaenbHON TEIUIOTHI MJIABICHUS JIb/A.

Paznen 7. DiekTpu4yecKue U MATHUTHbIE SIBJICHHS.

OnekTpuzauusa Ten. JIBa poaa dsieKTpUYecKuX 3apAnoB. BzaumonelictBue
3apsUKEHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CHIIBI B3AMMOJICUCTBUS 3apPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXK]Y TEIaMu ).

Onektprueckoe rmone. Hanpspk€HHOCTh  dnekTpuueckoro mousid.  [IpumHnmn
CYTNEPHO3UIIUHU IIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM yYpPOBHE).

Hocutenn »snekTpuyeckux 3apsaioB. ODJIEMEHTAPHBIA 3JIEKTPUYECKUN  3aps.
Crpoenune aroma. IIpoBOAHMKH M AMAJIEKTPUKU. 3aKOH COXPAHEHUS DJJIEKTPUYECKOTO
3apsna.

DJIEKTPUUECKUIN TOK. YCIIOBHS CYIIECTBOBAHUSA 3JIEKTPUUYECKOr0 ToKa. MICTOUHUKHN
MOCTOSIHHOTO TOKa. JIeHCTBHSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUM TOK B )KHIKOCTSIX U ra3ax.

OnekTpuueckas uenb. Cuia Toka. DieKTpuueckoe HampspkeHue. ConpoTHBICHUE
MPOBOJIHUKA. YJEIbHOE COINPOTHBJIEHUE BellecTBA. 3akoH Oma s ydacTKa LENu.
[TocnenoBarenbHOE U MapauIeIbHOE COEAMHEHNE ITPOBOTHUKOB.

PaGora u MomHOCTH  dIEKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenma.
DNEeKTpUYecKre IeNu W MOTpeOuTeNn SIeKTpudeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE MarHuThl. B3auMojelcTBHE MNOCTOSIHHBIX MAarHuToB. MarHutHOE
nosje. MarauTHoe 1oJsie 3eMJIM U €ro 3HaueHue I Ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarauTHoe MoJie JJIEKTPUUYECKOTO TOKa. lIpuMeHeHue 3JIEeKTPOMArHUTOB B TEXHHKE.
JlelicTBME MAarHUTHOTO MOJS HA TPOBOJAHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSIHHOIO
ToKa. Mcnosb30BaHME DIIEKTPOABUTATENIEM B TEXHUYECKUMX YCTPOMCTBAX MW HaA
TPaHCIOPTE.

OnbiTel @apages. SBieHue 3MEKTpOMarHUTHOM wuHAYKUMH. [IpaBuno Jlenua.
OnekTtporeHepaTop. CrocoObl MOTyUeHHsI dJEKTPUUSCKON dIHEPTUH. DIESKTPOCTAHIIUUA Ha
BO300HOBIISIEMBIX UCTOYHUKAX DHEPTHUU.

Jemoncmpayuu.

1. Dnextpuzamus Teml.

JIBa poJia 3EKTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpolCTBO U AEUCTBUE AIEKTPOCKOIA.

DIIeKTpOCTATUYECKAs] MHYKIIHSL.

3aKOH COXPaHEHUS AJIEKTPUUECKUX 3aPsJIOB.

[IpOBONHMKHY U JUIIEKTPUKH.

MopnennpoBaHue CUIIOBBIX JIMHUM DJIEKTPUYECKOTO TOJIA.

M cTOYHMKHM TOCTOSSHHOTO TOKA.
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9. JleicTBUS DIEKTPUUIECKOTO TOKA.

10. DneKTpUYEeCKUit TOK B )KHIKOCTH.

11.T a30Bblii pa3ps.

12. 3mepeHune cuiibl TOKa aMIIepMETPOM.

13. 3mepeHnue aeKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

14. Peoctar u Mara3uH COMpPOTUBIICHUN.

15. BzaumoelicTBHE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3ZMOXHOCTHU Pa3eIeHUs MMOJTIOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX OJI€H MOCTOSHHBIX MAarHUTOB.

18. OmeiT Dpcrena.

19. MarauTtHoe mnoJjie ToKa. DJIeKTPOMAarHuT.

20. [leiicTBME MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

21. DnexTpoABHUraTeNb MOCTOSIHHOTO TOKA.

22.UccnenoBaHue sSIBICHUS AIEKTPOMArHUTHONW WHIYKIIHH.

23. OneiTel Dapanes.

24.3aBHCHMOCTh  HANpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBHHA  €T0
BO3HHUKHOBEHHS.

25. DreKTporenepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimol.

1. OmpiTel 1O  HAONIONEHUIO  DJIEKTPU3ALMM  TE€Jl HUHAYKOUMEH U MpHU

COIIPUKOCHOBCHUH.
2. HccnenoBanue JIEUCTBUS QJICKTPHUUCCKOI'O I10JIA Ha  IIPOBOJHHUKH U
JAUDJICKTPUKMU.

CO6opka u mpoBepka paboThl JEKTPUUECKON LIEMN MOCTOSHHOTO TOKa.

W3MepeHne 1 peryupoBaHue CUIIbI TOKa.

M3mepeHue U peryaupoBaHNUe HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO dYepe3 pe3UcTop, OT

COINPOTHBIIEHUSI PE3UCTOPA U HAIIPSHKEHUSI HA PE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO COINPOTHUBIICHUS
NPOBOJAHHMKA OT €ro JUIMHBI, IJIOIIA U TONEPEYHOI0 CEYSHHs U MaTepHuaa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUW TpU  MOCIEJ0BATEIbHOM
COEJIMHEHUH JABYX PE3UCTOPOB.

9. IlpoBepka mpaBmia s CHUJIBl TOKa TPU MapaICIbHOM COEIUHEHUH
PEe3UCTOPOB.

10. Onpenenenuie pabOTHI HIEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 pe3UcTop.

11. Onpenenenne MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIICIIEMOM Ha pE3UCTOPE.

12.ViccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JaMIO4Ky, OT
HaIpsKEHUsS Ha HEH.

13. Onpenenenue KII/] narpesarens.

14. UccnenoBanne MarHUTHOIO B3aUMOJIEHCTBHS TIOCTOSIHHBIX MArHUTOB.

15. 3y4yeHre MarHUTHOTO TOJSl MOCTOSHHBIX MarHUTOB MPU MX OOBEIUHEHUH U
pa3JelIeHUN.

16. UccnenoBanue neHCTBUS SJIEKTPUIECKOTO TOKA HA MAaTrHUTHYIO CTPEJIKY.

17. OnbITHl, A1EMOHCTPUPYIOUINE 3aBUCUMOCTH CHJIbI B3aUMOACHCTBUS KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HaIllpaBJICHHS TOKA B KaTYIIKeE.

18. N3yuenue neiicTBUSI MArHUTHOTO TTOJISI HA TIPOBOJIHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue padoThl FIEKTPOIBUTATETIS.

20. Usmepenue KI1JI anexTpoaBuratenbHON yCTaHOBKH.
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21. OnbITH 10 HCCICA0BAaHNIO SABJICHUA 3HeKTpOMaFHHTHOﬁ HHIOYKIOWU:
HCCIICAOBAHUC W3MEHCHHMHN 3HAUYCHUS U HaIpaBJCHUS MHAYKIOMOHHOTI'O TOKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenre Qu3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs HAIPaBICHO Ha
JOCTH)KECHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNbTaTOB.

B pesynbTate m3ydeHus (UMK Ha YpOBHE OCHOBHOIO 0OO0IIero oOpa3oBaHUS Y

obOyyaroierocst 0yayT chopMHUPOBAHBI CIAEAYIONIUE JIMUHOCTHBIE PE3YJIbTAThl B YACTHU:

1) mnaTpuoOTHYECKOr0 BOCTIUTAHMS

- IpPOSIBJIEHUE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHUIO POCCUMCKON
(bu3nuecKkoi HayKH;

- [ICHHOCTHOE OTHOIIEHHUE K TOCTHKEHHSIM POCCUICKUX YUEHBIX-(DUZUKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXXJIEHHWU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX TMPOOJIEeM, CBSI3aHHBIX C TNPAKTUUYECKHUM MTPUMEHEHHEM JIOCTHKEHUMN
(107637048

- OCO3HAHHUE BAXKHOCTU MOPAJIBHO-3TUYECKHUX MPUHLIUIIOB B IESITEIIBHOCTH YUYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSITUE OCTETHYECKUX KauecTB (HU3MYECKOW Hayku: €€ TapMOHMYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

- OCO3HaHHE IEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BaXKHEHIIEH COCTABISAIOIIEH KYJIbTYPHI;

- pa3BUTHE HAy4yHOM JIIOOO3HATEIBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATEeIbHOCTH;

5) popmupoBaHus KyJAbTYPbI 310POBbSI M IMOLMOHAJIBHOI0 0JIArOMOJIYy YU :

- OCO3HAaHHME IIeHHOCTH ©Oe3omacHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTH TIPaBUJI 0€30MacCHOr0 MOBEJCHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TETUIOBBIM 000PYI0BaHUEM B JOMAIIHUX YCIOBHSIX;
- chopMHupOBaHHOCTH HaBBIKA pedICKCUU, MPU3HAHKE CBOETO MpaBa Ha OIMIMOKY H
TaKOT0 K€ IpaBa y ApYroro 4eI0BeKa;

6) Tpy10BOT0 BOCTIUTAHUSA:

- QaKTUBHOE Yy4yacTHE€ B PEIICHUH TMPaKTHUECKUX 3a1ad (B paMKax CEMbH,
o0pa30BaTEeIbHONW OpraHW3aIluu, TOopoja, Kpas) TEXHOJOTHYECKOW U COIMAIBHOU
HaIpPaBJICHHOCTH, TPEOYIOIHNX B TOM YUCIIE U (PU3UUYECKUX 3HAHU;

- HHTEPEC K MPAKTUYECKOMY M3yUeHUIO podeccuit, CBI3aHHBIX ¢ PUBUKOIA;

7) 3K0JI0OrM4eCKOro BOCIIUTAHHUS

- OpUEHTAIMS Ha MpUMeHeHHe (U3MYECKUX 3HAHUU NJIs pelieHus 3aaad B o0JacTu
OKpY>Kalollell cpelpbl, IUIAHUPOBAHHUS TIOCTYNKOB W OIEHKHM MX BO3MOXHBIX
MIOCJIEICTBUM JJII OKPYXKAIOIIEH Cpebl;

- OCO3HaHME TII00AIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTeH X pelIeHus;
8) ajanTanum K U3MEHAKINUMCS YCI0BUAM COLMAIBLHOM U IPUPOAHOM Cpeabl:

- TOTPeOHOCTh BO B3aMMOJICHCTBHM TPH BBITIOJHEHUHM HWCCIEAOBAaHUN M MPOEKTOB
(u3HUeCKOl HAIIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

- MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1€ TEIbHOCTD;



e - OTpeOGHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCIe (HOPMYyITUPOBAThH UJIEH,
HOHATUS, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SIBJICHUSX;

® - OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B oO01acTu
bu3uKy;

® - [UIAaHMPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHNHN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpEMJICHHE AaHAJIM3UPOBaTh U BBIABIATH B3aHMMOCBS3M HPUPOJBI, OOLIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCTIOJIB30BaHUEM (PU3UUECKUX 3HAHMIA;

® - OLIEHKAa CBOUX JEHCTBHI C y4ETOM BIMSHUS HA OKPYKAIOUIYIO CPEIy, BO3ZMOKHBIX
r7100aIbHBIX TOCIEICTBUH.

METAINIPEJIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHs MporpamMmbl IO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanusi y oOydaromierocs Oyayt copMUpoBaHbl MeTANPeAMETHbIE Pe3yJIbTATHI,
BKJTIOYAOIIIHE ITO3HABATEIIbHBIC YHUBEPCATbHBIC YUCOHBIC IEHCTBHS, KOMMYHUKATHBHBIC
YHHUBEPCAJIbHBIC YUeOHbBIC ICHCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHbBIC YIeOHBIC JICHCTBUSI.
IMo3HaBaTeIbHBbIE YHUBEPCAJIbHBIE YUeOHbIE NeliCTBHUS

Ba3oBble jornueckue aeicTBusi:

BBISIBJIATH Y XapaKTePU30BaTh CYIIECCTBECHHBIC MPU3HAKUA O0BEKTOB (SBJICHHN);
yCTaHABJIMBATh CYIISCTBCHHBIH TMpHU3HAK KilacCU(UKAIMKA, OCHOBAHHS IS
000011IeHUS U CPABHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBAaEMbIX (DaKTax,
JTAHHBIX U HAOJFOICHUSAX, OTHOCSIIUXCS K (PU3UUCCKUM SBICHUSM;

BBISIBJIATH IPHYNHHO-CIICICTBEHHBIE CBSA3H MPU U3YUYCHUU (DU3HUYCCKUX SIBICHUHN
U TPOIECCOB, [eNaTh BBIBOJBI C HCIOJB30BAaHUEM JEAYKTHUBHBIX H
WHAYKTHBHBIX YMO3aKIIOUCHUH, BBIIBUTATh THUIOTE3BI O B3aHMMOCBS3SX
(U3NYECKHUX BEIIMYHH;

CaMOCTOSITEIHHO BBIOMpPATh CHOCO0 penieHus yuyeOHoU (U3MUecKoi 3amayu
(cpaBHEHHE HECKOJBKHX BApPUAHTOB PEIICHUS, BEIOOP HAauOO0JIee TOIXOAIICTO C
Y4E€TOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHECB).

Ba3oBbIe ncciaeaoBaTeJabCcKue AeiiCTBUA.

HCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKAN HHCTPYMEHT TTO3HAHUS;
MPOBOAUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOKHBIN
bU3UYECKUN SKCTIEPUMEHT, HEOOBIIIOE UCCIIeIOBAHNE (PU3UUECKOTO SIBIICHMUS;
OIICHMBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAITUIO, MOTYICHHYIO B
XOJI€ UCCIIEOBAHMSI MU IKCIIEPUMEHTA,

CaMOCTOSITENHHO (HOpMYyTUPOBaTh OOOOIICHHS M BBIBOJBI IO pe3yJabTaTam
NPOBEAEHHOTO HAOIOICHUS, OIBITA, HCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE JlaIbHEHIIIee pa3BUTHE (DU3NUYCCKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEINOIIOKEHHSI 00 WX Pa3BUTHH B HOBBIX YCJIOBHSIX U
KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IUYHbIC METO/IbI, ”HCTPYMEHTHI U 3alIPOCHI TIPH MTOUCKE U 0TOOpe
uHpOpMAIIMY WM JaHHBIX C y4ETOM MPEASIOKEHHOUW Y4eOHOU (PHU3NUeCcKoi
3a7a4u;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATH WHGOPMAIIHIO
pa3IMYHBIX BUIOB B (POPM MpECTaBICHUS;



CaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeAcTaBIeHUs HH)OpMAITUU
U WUIIOCTPUPOBATH peIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH, JUarpaMMaMu,
MHOU rpauKoil U X KOMOMHALIMSIMH.

KOMMyHI/lKaTI/IBHLIe YHuBepcCajJabHbIC y‘leﬁﬂble IleﬁCTBHﬂI

B X0/ 00CYXeHUs1 y4eOHOro MaTepuaia, pe3yJbTaToB JIAOOPATOPHBIX paboT U
IPOEKTOB 3aJlaBaTh BOIPOCHI [0 CYLIECTBY 00CYX1a€MOW TEMbI U BBICKA3bIBATh
UJeH, HalleJICHHbIE Ha PEIICHUE 33Jaud U MOJJEpKaHue OlarokenareaIbHOCTH
0OIIIeHNS;

COIOCTaBIISITh CBOU CYXJIEHHUS C CYKICHMSIMM JAPYTUX YYAaCTHHKOB JHAJIoOra,
0oOHapyKuBaTh pa3jINuue U CXOACTBO MMO3ULIUN;

BBIPA’KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBINOIHEHHOTO (DPU3MUECKOrO OIbITa
(9KCIIepUMEHTA, UCCIIEeI0BaHMsI, IPOEKTA);

NOHMMAaTh M HCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW U HMHIUBUAYAIbHOMN
paboThI NP peLICHUU KOHKPETHON (hU3HMUECKON MPOOIEMBL;

NPUHUMATH L€ COBMECTHOM JAESITENbHOCTH, OPraHU30BbIBATh JACUCTBUS MO €€
JOCTH)KEHUIO: paclpesieNisiTh pPOJH, O0OCYXJIaTh NPOLECChl M  Pe3ysbTaThl
COBMECTHOW paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOCH;

BBIMOJIHATG CBOIO YacTh padOThl, JOCTUTas KAadeCTBEHHOrO pe3yjbTara IIo
CBOEMY HAIIpaBJICHUI0 M KOOPAMHHUPYS CBOM JAEWUCTBUS C JIPYTMMH UJE€HaAMHU
KOMaH/Ibl;

OLICHWBAaTh KauyeCTBO CBOEro BKJIaJa B OOLIMM HPOAYKT IO KpPUTEPUSM,
CaMOCTOATENBHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBHS.

PerynsiTuBHbIe YHUBEpcaJlbHbIe YUueOHbIE JeiicTBUSA
Camoopranuszanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyalMsX, TPEOYIOIIUX st
penieHust PU3NICCKUX 3HAHUH;

OpUEHTUPOBATBCS B Pa3IWYHBIX  MOAXOJaX  NPUHATHS  pPEHICHUMN
(MHIMBUIyaJIbHOE, TPUHATHE pEIIEHUST B TPyMNe, MPUHATHE PpEIICHUH
rpyIIoNn);

CaMOCTOSITEIHHO COCTaBIISATh QJITOPUTM pelIeHUs (PU3NYECKOW 3alayu WU
TUTaHA WCCIICZIOBaHUSI C YYETOM WMEIONUXCA PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh Mpe/laraéMble BApUaHThI pElICHU;

JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTp()J'IL, AMOIUOHAIbHBIN MHTEJLJIEKT:

JIaBaTh AJICKBATHYIO OLIEHKY CUTYallUM U MpeJararh IIaH €€ U3MEHCHHS;
OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEJOCTUKEHUS) PE3YNIbTATOB JIEATEIbHOCTH,
JlaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM 4YHUCIE€ B XOJ BBINOJIHEHUS
(bu3MUeCKOro MCCie0BaHus MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
M3MEHHUBILIUXCS CUTYallUl, yCTAHOBJICHHBIX OUIMOOK, BOSHUKIINX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4eiloBeKa B XOJE CIOpa WM JTUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroOro;

NpHU3HABaTh CBOE MPaBO HA OIMIMOKY NpU pelieHHH (U3NYEecCKUX 3ajad Wiu B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI U TAKOE )K€ MPABO IPYroro.

HNPEIMETHBIE PE3YJIBTATBI



K xoHumy oOyuenuss B 8 kJiacce npenMeTHble pe3ynbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YYaAIOIIUXCSl YMEHUI:

® NCIIOJIb30BaTh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEILIECTBA, KPHUCTAUNIMYECKUE U
amMopgHbIe Tea, HACHIIICHHbIM M HEHACBILIEHHbIN Map, BJIaXXHOCTh BO3]yXa,
TEeMIepaTypa, BHYTPEHHsSI SHEpIHs, TEIJIOBOW JBUTaTellb, 3JIEMEHTapHBIN
AIIEKTPUYECKUN 3apsifl, SJIEKTPUYECKOE TIOJe, MPOBOAHUKH M JUAJIEKTPUKH,
HOCTOSIHHBIH 3J1EKTPUYECKHI TOK, MAarHUTHOE T10JIE;

e pa3inyarh SBJIEHHUA (TEIJIOBOE pacIIUpeHHe M cXaTue, TeIulonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAayMBaHUE, KaNWUIAPHBIE SBJICHUS, HWCHApEHHUE,
KOHJIGHCAllUsI, TIUIaBJI€HUE, KpucTaum3auus (OTBEpJeBaHHUE), KHUIICHHE,
Teruionepeaaya (TEIUIONPOBOJHOCTh, KOHBEKIMS, W3Iy4YEHHE), SJICKTpU3ALUs
TeJ, B3aUMOJCHCTBHE 3apsioB, AEMCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICMCTBHE MArHUTOB, JACHCTBHE MAarHUTHOTO TIOJiA Ha
IOPOBOJHUK C TOKOM, DSJEKTPOMAarHWTHas MHIAYKIMS) IO OIUCAHUIO MX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢duznueckoe SBICHUE;

® pacrno3HaBaTh NPOSBIEHUE M3YUYECHHBIX (PU3NYECKUX SBJICHUN B OKPY’KAIOIEM
MHUpE, B TOM u4ucle (U3MUECKUe SBICHUS B NPUPOJE: IOBEPXHOCTHOE
HATSDKEHUE W KalWUIApHBIE SIBICHUS B TPUPOJE, KPUCTALUIBI B TPUPOAE,
uznyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3zoBaHuE
poChl, TyMmaHa, WHEs, CHera, »>JeKTPUYECKUE SBJICHHUS B aTMocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJIe 3eMIIH, Apei] MoocoB,
pPOJIb MArHUTHOTO TOJISL JUIsl KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPH 3TOM
NEPEBOJUTh MPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBIACNATH CYIIECTBEHHbIE
CBOICTBA (MPU3HAKHN) PUINYECKUX SBICHMUIA,

® ONUCHIBaTh HM3yYEHHBbIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS, HCHOJIb3YS
¢dusznueckue BeIWYUHBI (TeMIiepaTypa, BHYTPEHHSS DJHEprus, KOJIMYECTBO
TEIUIOThI, yJeJdbHas TEIUIOEMKOCTh BEILECTBA, YJENbHAsl TEIIOTa IUIaBIICHUS,
ylenbHas TEIUIoTa MapooOpa3oBaHuUs, yJelbHas TEIJIoTa CropaHusl TOIUIMBA,
KOO(QQHUIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs
BJIQKHOCTh BO3[lyXa, OJJIGKTPUYECKUN 3apsll, CHJIa TOKa, JJIEKTPUUECKOe
HanpsDKEHHWE,  CONPOTUBIIEHUE  IPOBOJHHUKA,  YJEJIbHOE  CONPOTUBIICHUE
BellecTBa, pad0oTa M MOUIHOCTh JJIEKTPUYECKOTO TOKa), MPH OMHCAHUU
NPAaBWIBHO TPAaKTOBATh (DU3MUECKUII CMBICT MCIONb3YEMBIX BEJIHMYUH,
0003HAaYeHUs] M eIUHULIBI (U3MYECKUX BEJIUYMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
CTPOUTH IpaMKU U3YUYECHHBIX 3aBUCUMOCTEH (PH3NUECKUX BETUUHH;

® XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKHUE SIBICHUS U MPOIECCHI, UCIOIb3Ys
OCHOBHBIE  TIOJIO)KEHMSI ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUs
BELIECTBA, MPUHIUI CYNEPHO3ULUH TMOJeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoyns—JleHua,
3aKOH COXpPaHEHHUs SHEPruu, NpH 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIllMChIBAaTh €r0 MaTEMATUYECKOE BBIPAKEHHUE;

e OOBACHATH (PU3NYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYalUH NPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
NPUYMHHOCIIEICTBEHHbIE CBSI3M, CTPOUTh OOBICHEHHE W3 1—2 JOrMYecKux



maroB ¢ omnopoil Ha 1-2 wu3yyeHHBIX CBOWCTBA (DU3MUYECKUX SBICHUH,
(u3MYECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJaud B 2—3 JEHCTBUSA, UCIOJIb3YsS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIONIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 3a/Ja4yH
3alACHIBATh KPATKOE YCJIOBME, BBIABIATH HEAOCTAaTOK JAHHBIX JUIS PELICHUS
3aJa4, BbIOMpATh 3aKOHbI M (OpMyJbl, HEOoOXOauMBble JUIsl €€ peleHus,
OPOBOAUTH pPAacy€Thl M CpPAaBHUBATh IOJYyYEHHOE 3HAaYeHHE (PU3NUYECKON
BEJIMYMHBI C U3BECTHBIMM JJAHHBIMY;

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOLIN (PU3NIECKHX
METOJIOB, HCIOJIb3ys OIMCAaHUE UCCIEIOBAaHUS, BBIICIATh IPOBEPSIEMOE
IOPEIIOJIOKEHNE,  OLICHMBAThb  NPaBWIBHOCTh  MOpSAKAa  MNPOBEACHUS
UCCJIEIOBaHUs, 1€J1aTh BBIBOJIBI;

IPOBOJUThH ONBITHl MO HAOMIOACHUIO (PU3WYECKUX SIBICHUH WIN (PU3UUYECKUX
CBOICTB TelN (KanwJUIpHBIE SBJIEHUS, 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €T0
00BéMa, TemrmepaTypbl, CKOPOCTH IMpollecca OCThIBAHMS M HarpeBaHus NpuU
U3JIY4eHUH OT IIBeTa HW3Jydaroled (Morjouiaromeil) MmoBepXHOCTH, CKOPOCTh
UCIIApPEHUsI BOJBI OT TEMIIEpaTyphl JKUJIKOCTH U IUIOUIaAM €€ MOBEPXHOCTH,
ANIEKTpU3alMsl  Tel W B3aUMOJACHMCTBHE  DJIEKTPUYECKHUX  3apsJiOB,
B3aMMOJICHICTBUE IIOCTOSIHHBIX MAarHUTOB, BH3yaju3alllds MarHMTHBIX IOJIEH
NOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IOJISI HAa NPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJBUraTeNsl MOCTOSIHHOIO TOKA):
dbopMynupoBaTh MpOBEpPSIEMblE MPEANOJIOKEHUSA, COOMpPaTh YCTAHOBKY W3
IPE/UIOKEHHOT0 00O0pYJOBaHUS, ONMCHIBATH XOJ ONbITa U (OPMYIUPOBATH
BBIBO/JIbI;

BBINIOJIHATh MPAMbIE H3MEPEHHs] TEMIIEpaTypbl, OTHOCUTEJIBHON BJIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIMPSKEHUs C UCIOJb30BAaHUEM aHAJIOIOBBIX MPHUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYWH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUN C yUETOM
3a/1aHHOM a0COIOTHON MOTPEIIHOCTH;

MPOBOJIUTh HCCIIECOBAHUE 3aBUCHUMOCTH OJHOW (PU3UUECKOM BEJIMYUHBI OT
JIPYTrOi ¢ UCIOJIB30BAHUEM IPSIMBIX MU3MEPEHUN (3aBUCUMOCTH CONPOTHBIICHUS
IPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOIO CEUEHUs M YAEIBbHOIO
CONPOTHBIICHUS BEILIECTBA MPOBOJIHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HaNpsDKeHHUs Ha MPOBOJHUKE, UCCIEIOBAaHUE IOCIEN0BAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHWH IPOBOJHHUKOB): IIJIAHUPOBATh HCCIEN0BaHUE,
coOUpaTh YCTAHOBKY M BBIMOJHATH U3MEPEHHUSI, CIEAYS MPEI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pe3yNbTAaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOnHl U
rpaduKOB, JIeJ1aTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHUS;

OPOBOJUTh KOCBEHHbIE H3MEpeHHst (pu3mueckux BenuuuH  (yAeabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE MPOBOJHUKA, pabOTa M MOIIHOCTDH
AIIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MepeHus, coOuparb
DKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MNPEUIOKEHHOW WHCTPYKLIHUH, U
BBIYHCIIATh 3HAUYECHUE BEIIMUUHBI,

coOmoiaTh MpaBWiIa TEXHUKH OE30MacHOCTU Mpu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh MPUHIUIBI EHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUSA (B TOM YHUCIE: CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETP, TapoBas TypOrHa, aMIIepMETP, BOJBTMETP, CUETUHUK AIEKTPUUECKON
HHEPruH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTEIbHbBIE AIEKTPOIPUOOPHI



(mpumepsl), AIIEKTPUUECKUE IIpeJOXPaHUTENH, AJIIEKTPOMArHuT,
AJIEKTPOJABUIATENb IOCTOSIHHOIO TOKA), HCIOJIb3ysd 3HAHHUS O CBOWCTBax
(¢u3nyuecKux SBJICHUI U HEOOX0AUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTEIBHBIE MPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOIL,
peocTaT), COCTaBJIATh CXEMbI 3JEKTPUYECKUX LENel C MOCIEA0BATEIbHBIM U
napajuielIbHbIM COCJMHEHHEM JIIEMEHTOB, pa3iiuyasl yCIOBHbIE 0003HAYCHUS
AIIEMEHTOB IEKTPUUECKUX 1ENEH;

NPUBOJUTE TPUMEPHI (HAXOIUTh MH(GOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMS (PU3MUECKUX 3HAHWW B MOBCEIHEBHOM JKU3HM JUIsl 00ecTieueHus
0€30MacHOCTH TpU OOpaIlleHUU ¢ TPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEeHHs 370pPOBbS U COONIOACHHS HOPM DKOJIOTMYECKOrO IOBEJCHUS B
OKpYXaroIlen Cpeae;

OCYIIECTBIISITh MOUCK MH(pOpMALIUK PU3NYECKOTO coaepxkanus B IHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUH U IIyTEM CPABHEHUS IONOJIHUTENIbHBIX HCTOYHUKOB
BBIIETATh MH(POPMALIMIO, KOTOpas SBISETCS MPOTUBOPEUNBON MM MOKET OBITh
HEJIOCTOBEPHO;

UCIOJIb30BATh NPU BBHIMNOJHEHUM YUYEOHBIX 3aJaHUM HAyYHO-TIOMYJISAPHYIO
auTepaTypy GU3MUECKOTro COACpkKaHUs, CIPABOYHBIE MaTepUAIbI, PECYPCHI CETH
WuTepHer, Bianerh npuéMamMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 0000IIas
UH(POPMALIUIO U3 HECKOJIBKMX HCTOYHHKOB (PHU3UYECKOTO COJIEpP)KAHUS, B TOM
qucie nyOJIM4HO IPEJICTaBIATh PE3yJIbTATHI MIPOEKTHOU WIH
UCCIIEA0BATENbCKOM  JEATEIBHOCTH, MPH O3TOM TIPaMOTHO HCIIOJIb30BATh
W3YYCHHBIN MOHATUNUHBIN anmapar Kypca (pU3uKu, COPOBOXKAATh BBICTYIIIICHUE
MpE3CHTALUEN;

IpY BBIOJHEHUH Y4EOHBIX MPOEKTOB U UCCIIEIOBAHUNA (PU3NUYECKHUX MPOLIECCOB
pacnpenensTh OO0S3aHHOCTH B TpYIIEe B COOTBETCTBUU C TOCTaBIEHHBIMU
3aJla4yaMHM, CJIEJUTh 3a BBIIOJHEHUEM IIJJaHA JEHCTBUH U KOPPEKTHPOBATh €ro,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJaA B JIEATEIbHOCTh TPYIIIHI,
BBICTpPAaWBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE, TMPOSBISAS TOTOBHOCTh
paspemarb KOH()IUKTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m ———— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoThI padoThI pecypesI
Pa3pen 1. TerioBble siBJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 E’E/tlgg'l;l/(r);ee%ig)—})orl:/7 f4181ce
bubmuoreka [JOK
1.2 Tenosbie nporiecc! 21 1 S https:// m.edS(I)J(:).ru/7f41810e
Wroro mo pazneny 28
Pa3znea 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 2 7 Eggg?/ﬁeezzi?,{fﬂ £4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SIBIICHHS 6 1 15 https://m.edso0.ru/7f4181ce
bu6mmoreka [JOK
2.4 SHCKTpOMaFHI/ITHa}I MHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Wroro o pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

KoaudecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema ypoka Konrtpoabnbie I[IpakTnueckue o0pa3oBare/IbHbIEC
n/n Bcero H3yYeHHUs
padoTbI padoThbI pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- Bubmorexa LIOK
! KMHETUHUCCKOH TCOPUH 1 HX OIBITHEIE 1 02.09.2025  hitps://m.eds0o.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 04.09.2025
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSIHUI BEIISCTBA 09.09.2025  https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO, YKHUIKOTO
4 1 Ta3000pa3HOro COCTOSIHUI BellecTBa Ha 1
OCHOBE IOJIO’KEHUIM MOJIEKYJISIPHO- 11.09.2025
KHHETUYECKON Teopuu
bubnuoreka [{OK
> Kpucranmraeckue u amopduie Texa 1 16.09.2025  https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubmuoreka [IOK
[ToBEpXHOCTHOE HATSHKEHHE 18.09.2025  https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmorexa LHOK
23.09.2025  https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHIKEHHSI YaCTHUII 25.09.2025
9 Buytpennss sneprusi. Crioco06st 1 bubmmnoreka HOK
M3MEHEHUs BHYTPEHHEH SHEpTHu 30.09.2025  https://m.edsoo.ru/ff0a5c60
10 Bunpl Teronepenaun 1 Bubmuorexa IOK
02.10.2025  https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IlpakTuueckoe Bubmuotexa LOK
11 HCITOJIL30BARNE TETLTOBBIX CBOUCTR 1 1 07.10.2025 https://m.edsoo.ru/ff0a65c0

BCIICCTB U MATCPUAJIOB B LCIIAX



https://m.edsoo.ru/ff0a5256
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sHeprocoepexeHus"

12 KonndecTBo TemaoThL. Y aelbHas bubnunoreka LIOK
TEIJIOEMKOCTb 09.10.2025  https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubmuorexa [IOK
Terioo0MeH 1 TEIUIOBOE paBHOBECHE 14.10.2025  https://m.edsoo.ru/ff0a7088
| Tereomepsbor Tecremame B 10K
. o " 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeld BOJIBI
Pacuer koanu4uecTBa TEILIOTHI,
15 HEOOXOUMOTO JIJII HarpeBaHus Teja v 21.10.2025
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 Jlaboparopnas pabota "Onpenenenue bubnnorexa [JOK
yJIeIIbHOM TEIUIOEMKOCTH BerecTBa" 23.10.2025  https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubmmoreka [JOK
CrOpaHMsI 28.10.2025  https://m.edsoo.ru/ff0a7b5a
18 Kngjljffaenil/:qzlc?;]fgg?ilene?H)Haﬂ TeIIoTa bubmorexa [OK
' 06.11.2025  https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlaGopatopHnas pabota "Onpexnenenue bubmuoteka [IOK
yIebHOM TETUTOTHI TUIABJICHUS Jiba" 11.11.2025  https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Hcmapenue 13.11.2025  https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmmnoreka HOK
3aBUCHMOCTB TEMIIEPATyphl KUTIEHUS OT 18.11.2025  https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHUS
22 padora “Onpenenene ommocmemoi Bufmotexa LIOK
" 20.11.2025  https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3/1yXa
23 Pemenwue 3anay Ha onpeneneHne
BIIQYKHOCTH BO3/TyXa 25.11.2025


https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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[TpuHIUTIBL pabOTHI TETIIIOBBIX

24 neurateneit. [lapoBas TypOuna. 27 11.2025
JlBurarensb BHYTPEHHETO CTOPaHMS
o5 KII/ TermoBoro nurarens. Tennosbie bubmmoreka [JOK
JBUTATEIIN M 3al[UTa OKPYKAIOIIEH CpeIbl 02.12.2025  https://m.edsoo.ru/ff0a7c7c
26 3aK0OH COXpaHEHUs U MPEBPAIICHHS
SHEPTUH B TEIIOBBIX MpoIleccax 04.12.2025
37| 2ot "Temmonen smvcr. omtonennt bumorera LIOK
. " 09.12.2025 = https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
| momme s 1o e Temonus B LOK
. " 11.12.2025  https://m.edsoo.ru/ff0a86ae
COCTOSIHUM BEILIECTBA
29 Dnekrpuzanus Ten. [[Ba pona
AIEKTPUYECKUX 3apsI0B 16.12.2025
30 VYpok-uccienoBanue "IIEKTpU3AIMS TEI
WHIYKIHEH U TPU COMPUKOCHOBEHHUH" 18.12.2025
31 B3aunmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmorexa LIOK
Kynona 23.12.2025  https://m.edsoo.ru/ff0a87e4
: . 25.12.2025  https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH JIEKTPUUECKHUX TTOJICH
33 HocuTenu snektpuyueckux 3apsjios.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma 30.12.2025
34 [IpoBOIHMKY U ANDIIEKTPUKHU. 3aKOH bu6nmorexa LIOK
COXpaHEHHS AIISKTPUUECKOT0 3apsijia 13.01.2026  https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnunorexa LIOK
AIIEKTPUUYCCKUX 3aPsIIOB 15.01.2026  https://m.edsoo.ru/ff0a90cc
| o v B 10K
’ 20.01.2026  https://m.edsoo.ru/ff0a95a4

QJICKTPHUYCCKOI'0 TOKa



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 JICHCTBIS STCKTPHIECKOTO TOKa 22.01.2026 https://m.eds00.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 BJIGKTpI/IquK(')'FO H0JIS1 Ha TIPOBOJHUKH U 1 97 01.2026
TMDJICKTPUKA

39 DJIEKTPUYECKUH TOK B METaslIax, bubmuorexa [IOK
KUAKOCTSIX M Tazax 29.01.2026  https://m.edsoo.ru/ff0a9838

40 DneKTpuyuecKas 1enb U €€ COCTaBHbBIE
4acTH 03.02.2026

o | S o B LOK
Toxa" 05.02.2026  https://m.edsoo.ru/ff0a8bd6

| oemeessmeme B . B LOK

o ' 10.02.2026 = https://m.edsoo.ru/ff0a9el4

PETYJIMPOBAHKE HAIPSHKCHHUSI

43 CornpoTuBIICHHE POBOAHUKA. Y ACIBHOE bubmmoreka [JOK
COIIPOTHBIICHUE BEIIECTBA 12.02.2026 = https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuoreka [IOK
MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIa T 17.02.2026  https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYEHUsI U MaTepuana"

45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHS. bubmuoreka [IOK
3akon Oma 151 yJacTka 1enu 19.02.2026  https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue

16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3 1 bubmuoreka [IOK
PE3HUCTOP, OT COMPOTUBIICHHUS PE3UCTOPA 24.02.2026  https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOES
COEIMHEHMS TIPOBOJHUKOB 26.02.2026

48 JlabopaTtopHas padora "IIpoBepka 1 bubnuotexa [JOK
MIpaBUJIa CI0KEHUS HANPSDKEHUH MpH 03.03.2026  https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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MOCJIeI0BATEILHOM COCIMHEHHUH JIBYX
pe3ucTopon”

JlabGopaTopHas padora "IIpoBepka

49 MIpaBWJIA JJIsI CHITBI TOKA MIPU bubnmorexa LIOK
" 05.03.2026  https://m.edsoo.ru/ff0aadle
rapajuieIbHOM COCIMHCHUH PE3UCTOPOB
B B 10K
10.03.2026 = https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bub6nmoreka [IOK
toka. 3akon Jxoyisa-JIenma 12.03.2026 = https://m.edsoo.ru/ff0ab124
52| pabomtm wommocns smometrors bummorera LIOK
Toxa" 17.03.2026 = https://m.edsoo.ru/ff0ab3e0
o | oo e B LOK
: 19.03.2026 = https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanme
54 ITocTostHHEIE MATHUTEI, UX
B3aHMMOJICHCTBHE 24.03.2026
55 VYpok-uccnenosanue "M3yduenue nonei bubmuoreka [IOK
IMOCTOSIHHBIX MarHUTOB" 26.03.2026  https://m.edsoo.ru/ff0ac3d0
55| Sowmm n ore mancrne pom s na BuSmnorexa LIOK
07.04.2026  https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOILHOM paboTe MO
57 TeMe "DIIEKTPUUYECKHE 3aps/Ibl. bubmmnoreka HOK
3apsKeHHBIC Tella U UX B3aUMOJICHCTBHSI. 09.04.2026 = https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIN 3JEKTPUYECKHNA TOK"
KonTponbHas pabota mo Teme
58 "DnexkTpudeckue 3apsaabl. 3apsKEHHbIE bubnuotexa [JOK
Teaa U uxX B3aumogencTsus. [1oCTOSHHBIN 14.04.2026 | https://m.edsoo.ru/ffOabea8

anekTpuyeckuit Tok" / Beepoccuiickas
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poBepouHas paboTa

59

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
teme "[loCTOSITHHBIN 3JIeKTpUYEeCKUd TOK"
/ Becepoccuiickast mpoBepodHas paboTa

16.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHuTHoe nose
KaTYIIKH C TOKOM

21.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld?2

61

62

[IpuMeHeHue >eKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3yueHnue nericTBUSI MAarHUTHOTO TTOJIS
Ha MPOBOJIHUK C TOKOM"

DNeKTPOABUTATENh IOCTOSTHHOTO TOKA.
Vcnionp30BaHue 3IEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBanue u u3ydeHue padoTsl
3JeKTpoABUTarens"”

0.5

23.04.2026

28.04.2026

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

64

OnbiTel Papajes. 3aKoH
2JIEKTPOMArHUTHOM MHAYKIuu. [TpaBuio
Jlenna

DnektporerepaTop. CriocoOb! MOTydeHHs
JIEKTPUYECKON SHEPTUH.
DNEeKTPOCTAaHIIMK Ha BO30OOHOBIIIEMBIX
VCTOYHUKAX SHEPTrUuu

30.04.2026

05.05.2026

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DJIEKTPUYECKHE U MarHUTHBIE
SIBJICHUS "

07.05.2026

66

67

Kontponbras paboTa mo teme
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS"

PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
teme "TeroBsie siBieHus"

12.05.2026

14.05.2026

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ach14

bubmuoreka [{OK
https://m.edsoo.ru/ff0acc5e
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68 PezepBHblil ypok. Pabora ¢ TekcTamu 1o
Teme "MarsauTHele siBieHus" 19.05.2026

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 14.5



INPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbBTATbBI OCBOEHHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbBI OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

Koa nposepsiemoro
pe3yJbTara

11
1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

UCIOJIb30BaTh MOHATHS

pa3iauyaTh SABJICHUS IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE

pacrio3HaBaTb  IPOSIBJIGHUE  H3YYEHHBIX  (DU3MYECKMX  SIBJIEHUH B
OKpY’KaloIIeM MHUpE, B TOM YHCcIie (PU3NUECKUE SIBICHUS B IPUPOJIE, IPH STOM
HEPEeBOIUTh MPAKTUYECKYIO 33a/ady B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBO¥icTBA (MTPU3HAKH) (PU3NUECKUX SIBICHUHA

14

1.5

1.6

1.7

1.8

OIMMCBIBATH H3Y4YCHHBLIC CBOMCTBA TEI U (1)I/I3I/I‘-IGCKI/IC SABJICHUS, HCIIOJIb3Ys
Q)HSH‘ICCKI/IG BCJIMYMHBI, IIPX OIIMCAHHUU IIPABHUIIBHO TPAKTOBATb (bHSH‘leCKI/Iﬁ
CMBICJI HCIIOJIB3YCMbIX BCJIMYUH, 0003HaUCHHSA U CANHUIbI (1)I/I3I/I‘-IGCKI/IX
BCJIMYHMH, HaXOJHUThb (1)0pMy.]'IBI, CBA3bIBAIOIIUC TAHHYIO (bPISI/I‘IeCKYIO
BCJIMYMHY C JPpYruMu BCIWYMHAMH, CTPOHUTH Fpa(l)I/IKI/I HN3YUCHHBIX
3aBUCHUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYHMH

XapaKTepu3oBaTh CBOMCTBA TeJ, (U3NYECKUE SBICHUS M IPOLECCHI,
UCTIONB3Ys N3yUYEHHBIE 3aKOHBI, IIPH 3TOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHUE

OOBSCHATh (Pr3MYECKHE MpOLEecChl M CBOWCTBA Tel, B TOM 4YHCIE M B
KOHTEKCTE CHUTyallui MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTh OOBsICHEHHE U3 1 — 2 JOrHuecKux
1aroB ¢ Mmomoupl0 1 — 2 W3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIEHUI,
(U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pelaTh pacyéTHbIE 3aJJa4l B 2 — 3 1eHCTBUA, UCTIOJb3Ys 3aKOHBI U (HOPMYIIBI,
CBsi3bIBaroOIMe (PU3NUYECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a7au
3aMUChIBaTh KPaTKOE YCIIOBUE, BBISIBIISITH HEJOCTATOK JAHHBIX NIl PELICHUS
3aJjauu, BBIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOOUMBIE IS €€ pelIeHHMs,
IIPOBOAMTH pacu€Thl W CpaBHUBATh IOJYYEHHOE 3Ha4YeHHE (PU3NUECKON
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU

paciio3HaBaThb HpO6JIeMI>I, KOTOPBIC MOKHO pPCHIMTL IIpU  [TOMOLIIU
(1)I/I3I/I'-I€CKI/IX MCTOOAOB, HCIOJB3Yyd OIIMCAHUE MCCICIOBAHUA, BBIACIATH
IMPpOBEPACMOC MPEAIOJIOXKCHUC, OICHUBATDH MpaBHIIBHOCTDb nopsaka
IMPOBEACHUA UCCICO0OBAaHMA, ACJIaTh BBIBOIBI

1.9

1.10

1.11

IIPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SBICHUM MM (U3NUECKUX
CBOWCTB Tes: (OPMYJIHMPOBATH MpPOBEpSIEMbIE IPEAINONOKEHHs, CcOOUpaTh
YCTaHOBKY M3 MPEMJIOKEHHOTO OOOpYIOBAaHHUS, OINHUCHIBATh XOJ ONBITA U
(bopMyIHpPOBATH BHIBOIBI

BBINOJIHATH NPSAMbIE U3MEPEHUS C MCIIOIB30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PM3MUYECKUX BEJIMYMH, CPAaBHUBATb pE3YyJbTaTbl HM3MEPEHUN C
yu€TOM 331aHHOM aOCOJIFOTHON MOTPEIIHOCTH

IPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTU OJHOM (U3UYECKON BEJIWYMHBI OT
Jpyroi ¢  HCIOJB30BAHMEM  NPSIMBIX  W3MEPEHMI:  IUIAHUPOBATH
UCCIIeIOBaHHE, COOMpaTh YCTAHOBKY U BBINOJHATh H3MEPEHHs, CIeays
IpeUIOKEHHOMY  TUIaHy,  (UKCHpOBaTh  pe3yibTaThl  IMOJY4YEHHOU
3aBUCUMOCTH B BUJE TaOJIUI U I'paUKOB, €J1aTh BBIBOABI IO pe3yibTaTaM




HCCICOOBaHUA

1.12

MPOBOANTH KOCBCHHBIE HW3MEPCHHsI (PU3NYCCKUX BEIMYMH: IUIAHUPOBATH
U3MepeHus,  coOupaTb  HSKCIEPUMEHTAJbHYI0  YCTaHOBKY,  CIeAys
MPEAJI0KEHHOW MHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUUHBI

1.13

1.14

coOuo1aTh MpaBHia TEXHUKH O€30MacHOCTH MpH pabore ¢ 1abopaTOpHBIM
obopyIoBaHuEM

XapaKTepu30BaTh  MPHUHIMIBI  JEHCTBUS ~ M3YYEHHBIX  NpPUOOpPOB U
TEXHUUYECKHUX YCTPOWCTB C ONOPOM Ha MX ONMCAHMSI, MCIIONb3Yysd 3HAHUS O
cBOiicTBax  (pu3MUECKMX  SABJIEHUH U  HeoOXoaumble  (pusmueckue
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOWCTBA M  HU3MEPUTEIbHBIE
NpuOOpHl MO CXeMaM M CXEMAaTHYHBIM PHCYHKaM, COCTaBIIATh CXEMBbI
ANEKTPUYECKHUX LENEN C MOCIEIOBATEIbHBIM H MAPAJIETbHBIM COCIMHEHUEM
AIIEMEHTOB, pa3linyasl yCIOBHbIE OOO3HAYEHHUS HJIEMEHTOB AIIEKTPUUYECKUX
neneu

1.16

1.17

IPUBOAUTE NMPUMEPHI (HAXOAUTh UH(OPMAIMIO O MPUMEpax) MPaKTUYECKOro
UCTIONB30BaHUSl  (PM3MUECKMX 3HAHWKA B TIOBCEIHEBHOW JKM3HHM IS
oOecrieyeHus 0€30IaCHOCTU MPH OOpALIEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3I0POBbSI U COOIIOJEHHSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKpYXKaloLIeH cpene

OCYILECTBIIATh TMOMCK HH(pOpMalMU (U3NYECKOTO COJEpKaHUs B CETU
WNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAaHUM H INYTEM CpPaBHEHUSA
JIOTIOJIHUTEIbHBIX MCTOYHUKOB BBIACIATh MHPOPMALUIO, KOTOPas SIBIISETCS
IIPOTUBOPEYUBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

1.19

MCIIOJIb30BaTh NPU BBHINOJIHEHUHM YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JAUTEpaTypy (HU3UUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHajbl, PECypChI
cetu VHTepHer; BnameTre npuéMaMHU  KOHCIEKTHPOBAHMUS  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

co3laBaTh COOCTBEHHbIE MHUCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
0000mass  wHOpMAIMIO W3  HECKOJBKUX HCTOYHHUKOB  (DU3HUYECKOTO
COJIep’KaHus, B TOM YHCJIE MyOJUYHO MPEICTaBIATh Pe3ylbTaThl MPOSKTHOM
WIH WCCIICIOBATEIILCKON JISATSIIBHOCTH, TIPH 3TOM TPaMOTHO HCIOJIb30BaTh
M3YYCHHBI TMOHATUHHBIA  ammapar Kypca (U3MKH, COINPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAlMEN

1.20

IpPU BBINOJIHEHUH YYE€OHBIX NPOEKTOB M HUCCIECJOBAaHUM (U3NYECKUX
IPOIIECCOB PacHpeeNsiTh OOS3aHHOCTM B TpyIHIe B COOTBETCTBUU C
[IOCTaBJICHHBIMM 3aJa4aMM, CIECAUTh 3a BBIIOJHEHHUEM IUIAHA ICHCTBUU U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAg B
JeATEIbHOCTh TIPYIIIbI, BBICTPaMBaTh KOMMYHHUKAaTUBHOE B3aWMOJCHCTBHUE,
MPOSIBIISIE TOTOBHOCTh pa3peniaTb KOHPIUKTbI




INPOBEPAEMBIE 2JIEMEHTbBI COOAEP KAHUSA

Kon
Koa 31emenTa IIpoBepsiemble 3J1eMeHTHI COIePKAHUS
pasaena
TETUIOBBIE ABJIEHU A

OCHOBHBIE  TIOJIOXKEHHUSI ~ MOJIEKYJISIPHO-KUHETUYECKON

6.1 TEOpUHU CTPOEHHUS BelecTBa. Macca U pazMepbl MOJIEKYIL.
OnbIThl, MOATBEPKAAIOUIME OCHOBHBIC  MOJIOKECHUS
MOJICKYJISIPHOKUHETHYECKON TEOPHH

6.2 Mogenu TBEPAOTO, )KUIKOTO U ra3000pa3HOTO COCTOSIHUN
BenlectBa. Kpucrannuueckue u amopdHble Tena
OOBsicHEeHHE CBOMCTB Ta30B, KUJIKOCTCH W TBEPIBIX TEJ

6.3 HA OCHOBE IIOJIOKCHUH MOJEKYIIPHOKUHETHUCCKON
TEeopuu

6.4 CmauuBaHue ¥ KanWUISPHBIE SIBICHUS

6.5 TennoBoe pacIMpeHHe U CKATHE

6.6 Temnepatypa. CBsI3b TeMIEpaTypbl €O CKOPOCTHIO
TEIJIOBOTO JABUKEHUS YaCTHI]

6.7 Buytpennsis sneprusa. CrocoObl M3MEHEHUS! BHYTpEHHEH

' SHEPTUu: TEIUIoNEepeiada U COBEpIICHUE PAOOTHI

6.8 Bunpl Termonepenayu: TEMJIOMPOBOAHOCTb, KOHBEKIIHS,
U3ITy4YeHUE

6.9 KonnuectBo  TemnoTel.  YiaenbHas — TEIJIOEMKOCTh
BEII[ECTBA

6.10 TenmooOMEH U TEIJIOBOE paBHOBECHE. Y PpaBHEHHE

6 TEIIOBOTO OamaHca

6.11 [InaBneHue U OTBep/IeBaHNE KPUCTAILTUYECKUX BEIECTB.
Y nenpHas TEIJIOTA TJIABJICHUS
[TapooOpa3oBanne u  KoHjueHcauus.  Vcmapenwue.

6.12 Kunenne. VYaenpHas  Temmora  mapooOpa3oBaHUSI.
3aBUCHUMOCTh TEMIIEpATypbl KUIEHUS OT aTMOC(EPHOTO
JTaBJICHUS

6.13 BraxxnocTs Bo3yxa

6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHMsI
[Mpuntuner  pabotel  TemmoBbix — naBurateneit  KITJ]

6.15 TEIJIOBOTO JBHUTaTeNs. TeruioBble OBUTATETH W 3allluTa
OKPYXaIOIEe Cpebl

6.16 3aK0H COXpaHEHUS W MPEBpAICHUSI YHEPTUN B TETUIOBBIX
npolieccax
[TpakTudeckue paboThI:
#HAHPar#H#0nbITBL IO OOHApPY)KEHUIO JEWCTBUA  CHII
MOJIEKYJISIPHOTO TMPUTSKECHHUS.
#HAHPar#H##0nbITBl 10 BBIPAIIMBAHUIO  KPHCTAJUIOB

6.17 IIOBapEHHO COM MM caxapa.

#HHPar###OnbITE o HaAOII0ICHUTO TEILIOBOTO
pacuIMpeHusl Ta30B, JKUIKOCTEH U TBEPIBIX TeEll.
#H##Par###OnpenencHue NaBleHUsS BO3ayXa B OayuioHe
HITPUIIA.




HHAPar###0nbITbI, TEMOHCTPUPYIOLIUE  3aBUCUMOCTh
JaBJeHUs] BO3JyXa OT ero o0b&Ma W HarpeBaHUs WU
OXJIQKICHUSI.

###Par### IpoBepka TUMIOTE3bl JIMHEHHOW 3aBUCHMOCTH
JUTMHBI CTOJIOUKA JKUJKOCTH B TEPMOMETPUIECKON TPYOKe
OT TEMIIEPATyphI.

#H#Par###Habmonenre n3MeHeHNsI BHYTPEHHEH SHEPTHH
Tela B pe3ysibTaTe TeIUIoNepenayd U pabdoThl BHEUIHHX
CHIL

###Par###lccnenoBanue sBICHUS TEIUIOOOMEHA TMpH
CMEILIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
###Par###OnpenencHue KOJINYECTBa TEIIOTHI,
MOJIYYeHHOTO BOJIOM NpH TEIJIOOOMEHE C HarpeThiM
METATMYECKUM LUIUHAPOM.

###Par##Onpenenenue  yAeNbHONM  TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H#Par###OnpenencHue  OTHOCHTEIIBHOW  BIQAXKHOCTH
BO3/TyXa.

###Par#H#OnpeneneHue yaenbHOM TEIUIOTHI TUIaBICHUS
JBJA.

6.18

@dusuyeckue SBICHUS B IPHUPOJE: IOBEPXHOCTHOE
HAaTSDKEHME M KalWUIApHBbIE SIBICHUS B MPHUPOJE,
KpUCTaJIIbl B mpupoje, uznydenue CoiHia, 3aMep3aHue
BOJI0EMOB, MOpCKHUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHera.

6.19

TexHudyeckne  yCTpOMCTBA:  KaWJULAPBI,  IPHUMEPHI
UCIIOJIB30BAaHUs KPUCTAJLIOB, XKUAKOCTHBIM TEPMOMETD,
JAaTYUMK TEMIEPATYpbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexkrpuzanus Tell. J[Ba poja 3JeKTPUUECKHX 3apsiioB
B3auMoneiictBue 3apsbkeHHBIX  Tenl.  3akoH  KyioHa

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsSHKEHHBIX TET OT
BEJINYMHBI 3aPsIJIOB M PACCTOSIHUS MEXTY TEJIaMH)
Onekrpuueckoe mnose. HanpsxEHHOCTh 2IEKTPUUECKOTO

7.3 nosist. IIpyHIMO Cyneprno3unuy 3JIEKTPUYECKHUX IOJeH
(Ha KAUECTBEHHOM YpPOBHE)
Hocurenn >neKkTpuueckHx 3apsioB. JIEMEHTapHbBIN

7.4 anektpudeckuil 3apsan. Crtpoenue aroma. [IpoBonHUKH U
JUDIIEKTPUKH

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

76 OJIEKTPUYECKUIT  TOK. VYcnoBuss  CynIeCTBOBaHUS
AIIEKTPUYECKOr0 TOKA. MICTOYHMKHN OCTOSIHHOTO TOKa

77 JlelicTBUS AIEKTPHUUECKOTO TOKA (TEMJI0BOE, XUMHUUECKOE,

' MarHuTHOE). DIEeKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 Onektpuueckass 1enb. Cuima Toka. IJIEKTPHUYECKOE




HaIpsDKEHUE

ConpoTuBieHue NMPOBOJHUKA. Y I€IbHOE CONPOTHUBIIEHUE

7.9
BEILECTBA

7.10 3akon OMa 11 yJacTKa 1eru

711 [locnenoBarenpHOE W MapajlIeIbHOE  COEAMHEHUE
MIPOBOJIHUKOB

712 Pabota u MONIIHOCTH 3JIEKTPUUECKOTO TOKAa. 3aKOH
Jxoynsa — Jlenua

713 DNEKTpUYeCKHe IEeNu M MOTPEOUTENH DSIEKTPHUSCKON
sHepruu B ObITy. KopoTkoe 3aMblkaHue

714 [TocTostHHble MarHuThl. B3auMmopeicTBuE MOCTOSITHHBIX
MarHuTOB

715 MarnutHoe mone. MarHutHoe moiie 3eMJIM U €Tro
3HaYEHHUE IS )KU3HU Ha 3emiie

716 OnbiT Dpcrena. MarHuTHOE 1OJI€ 3JIEKTPUUECKOTO TOKA.
[IpumMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO TMOJI HAa NPOBOJAHUK C TOKOM.

717 BJ'IGKTpOL[BI/IFaTeJIBU IIOCTOSIHHOTO TOKa. HcFonbsoBaHHe
AJIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe

718 Onpiter  ®apanes.  SIBieHue  3JIEKTPOMarHUTHON
uHaykuuu. [Ipasuno Jlenna
OnextporenepaTop. CrocoObl MONTy4YeHUs SJICKTPHUUECKON

7.19 SHEPruu.  DJEKTPOCTAHIIMM  HAa  BO30OHOBISEMBIX
HMCTOYHHMKAX SHEPTUU
[TpakTudeckue paboTHI:
OMBITHI 110 HAOJIOACHUIO IEKTPU3ALNU T UHAYKIIUEH 1
MIPU CONPUKOCHOBEHHUH.
UccnenoBanue A€UCTBHS  DJIEKTPUYECKOTO IO  Ha
MIPOBOJIHUKY U TUDJIEKTPUKH.
CbOopka u mpoBepka pPaOOTHI DJIEKTPUUECKOWU IIETH
MOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepes
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpPA U HAIPSKEHUS

7.20 Ha PEe3UCTOpE.

OMBITHI, JIEMOHCTPUPYIOILIUE 3aBUCHUMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS TIPOBOJHUKA OT €T0
JUTMHBI, TJI0ILAU TOTIEPEYHOT0 CEYeHHS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS  HANPSHDKEHUW — TIPHU
MOCJIEIOBATEIbHOM ~ COEUHEHUU JIByX PE3UCTOPOB.
[IpoBepka mpaBwmiia JJis CHJIBI TOKAa TPH TapauieIbHOM
coeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, MAYIIETO Yepe3  Pe3ucTop.
OmnpeneneHre  MOIIHOCTH — DBJEKTPUYECKOTO  TOKa,
BBIJICTIIEMON Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CHJIBI TOKAQ, H;[ymero qepe3 JIaMHO‘-IKy, oT HaHpH)KeHI/I}I Ha




Hell. Omnpenenenne KIIJl narpeBatensa. MccnepoBanue
MarHUTHOTO B3aMMOJAEHUCTBHUS IOCTOSIHHBIX MAarHHUTOB.
W3y4yeHre MarHMTHOIO MOJISl OCTOSIHHBIX MAarHUTOB IIPU
uXx o0beIlMHEHUH U pazaeneHuu. VccnenoBanue nectus
AIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTpenKy. OIbITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTb CHJIbI B3aMMOJIEHCTBHS
KAaTyIIKM C TOKOM M MarHura OT CHJIBl TOKa U
HampaBleHUs TOKa B Karymke. V3ydeHue pneictBus
MarHMUTHOTO  IOJE  HA  IPOBOJAHUK C  TOKOM.

KonctpynpoBanue u U3y4eHHue paboTsI
3JIEKTPOABUTATEIS. H3mepenne KIIJg
AJIEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAHUIO SBJICHHUA BHGKTpOMaFHHTHOﬁ HWHAYKIHUU:
HCCIICOOBAHUC W3MEHEHHI 3HAYeHUsI | HaIIpaBJICHUA
HHAYKOUOHHOI'O TOKa

7.21

duznueckre SABJICHUS B TPHUPOAE: DIECKTPUUYECKUE
ABIIEHUST B  aTMocdepe, DIIEKTPUUYECTBO  KHUBBIX
OpPraHMW3MOB, MarHUTHOE IOJie 3eMiIH, Jpeid MOIIOCOB,
pPOJIb MarHUTHOTO TOJIA JJISl KU3HU Ha 3emiie, MOJIIpHOe
CUSIHHE

1.22

TexHu4eckne yCTpOMCTBA: JJIEKTPOCKOI, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUMK DICKTPUYCCKON SHEPIHH,
AIIEKTPOOCBETUTENbHBIE  MPHOOPBI,  HAarpeBaTEIbHBIC
ANEKTPONPUOOPHI (Tpumepsr), AJICKTPUICCKHUE
NPEOXPAaHUTEHN, JJIEKTPOMArHUT, OSJEKTPOJBUTATEND
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOTO TOKA




INPOBEPAEMBIE HA OI'D IO ®U3BUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJBHOM MMPOIT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Koxa
NpoBepsIeMoOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111€T0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (UMK B HAYYHOH KapTHHE MUPA; CHOPMHUPOBAHHOCTH 0A30BBIX
IIPEJICTAaBICHUA O 3aKOHOMEPHOW CBSI3M W IIO3HABACMOCTH SIBJICHMM NPUPOABI, O
pOJIM PKCHEepUMeHTa B (pu3mKe, 0 crucTeMooOpasyromeil poiau GU3NKA B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOI'HH, 00 3BOIIONMM (PU3MUECKUX 3HAHUM U
UX POJI B LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA, O BKJIAAEC POCCUMCKUX U
3apyOeXHbIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOLIECCOB
OKpPY’KaIoIllero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHMS O BMJAX MarepuM (BEIIECTBO M II0JIe), O JBWKEHHUM Kak crocole
CYLIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOM TE€OpHUU CTPOEHHUS BELIECTBA, O
¢u3NYeCKOl  CYIIHOCTH  SIBJIEHMH  NOpUpOAbl  (MEXaHUYECKHUX,  TEIUIOBBIX,
JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHME PA3/IM4aTh SIBICHUS IO OMHUCAHUIO UX
XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
¢du3nueckoe SBIECHUE; YMEHUE PACIO3HABATH MPOSBICHUE U3YUYEHHBIX (PU3HUECKUX
SBJICHUHN B OKPY’KaIOILLIEM MUPE, BbLIEISS UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

BJ'Ia,I[eHI/Ie OCHOBaMH ITOHATHIHOTO arapara U1 CUMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I n
HCIIOJIb30BAHUEC HX JIA PCUICHUA y‘Ie6HHX 3aaa4, YMCHHC XapaKTCPU30BaATb
CBOMCTBA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUA U IPOLCCChI, UCIIOJIb3Ys Q)YHHaMeHTaHBHBIC u
OMITMPUICCKHEC 3aKOHbI

YMeHne OnmcHIBaTh HU3YYCHHBIC CBOICTBa TEII U (1)I/I?,I/ILIGCKI/I€ SABJICHUS, WCIIOJIb3YA
(1)I/I3I/IIIGCKI/IC BCIMYHMHBI

Brnanenne ocHOBaMH METOZI0B HAyYHOTO MO3HAHMS C YYETOM COOJIIOJICHHS MpaBUII
0e30macHOTO TpyAa: HaOMoAeHIE GU3MUECKUX SBICHUM:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTAIBbHYIO YCTaHOBKY M3 JaHHOTO
Habopa 00OpyIOBaHMS MO MHCTPYKIIMH, ONMMCBHIBATH XOJ| ONBITA M 3alUCBHIBATH €TI0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TIPSIMBIX M KOCBEHHBIX HM3MEpPEHUH (U3HUYECKUX BEIMYMH: YMCHHE
IUIAHUPOBATh ~ M3MEPEHHUs, CaMOCTOSTENIhbHO CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY TIO WHCTPYKIIMH, BBIYHCIATH 3HAYCHHE BEIUYHHBI M aHAJIU3UPOBATH
NOJYy4YeHHbIE pe3yJabTaThl € Y4€TOM 3aJlaHHOW IOTPELIHOCTH PEe3yJIbTaTOB
WU3MEPEHHUI;

IPOBE/ICHUE HECIOXKHBIX HKCIEPUMEHTANbHBIX HCCIEA0BAaHUM;, CaMOCTOSTENBHO
cOOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY W TPOBOAWTH HCCIEOBAaHUE TIO
WHCTPYKIIUH, PEACTABISATH MOTy4YEHHBIC 3aBUCUMOCTH (PM3NYECKUX BETTUYHH B BUJIE
TaOMUI ¥ TPapUKOB, YUYUTHIBATH MOTPEUTHOCTH, JENAaTh BHIBOIBI IO pPE3yJIbTaTaM
UCCIIEIOBAHMS

[ToHnmaHue XapakTepHBIX CBOMCTB (pu3nueckux Mmojeneidl (MaTepuaibHas TOUKa,
aOCOJIIOTHO TBEPAOE TEJO, MOJEIN CTPOCHHS Ta30B, KUIKOCTEH W TBEPIBIX TEI,
IUTAHETapHasl MOJENb aToMa, HYKIOHHAs MOJENb AaTOMHOIO sjpa) W YMEHHUE
NPUMEHSTh UX JUUIsl OObSICHEHUS (PU3HUECKUX IPOIECCOB

YMenue oOBACHATH (PU3MUECKHE TMPOIECCHl W CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMii TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YacCTHOCTH,
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M CTPOHWTH OOBSICHEHHE C OMOpOW Ha
M3YYEHHbIE CBOMCTBA (PUM3NYECKUX SIBICHUU, GU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTHU




n MOoAcIan

YMenue pemarh pacuéTHble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHU ), UCTIOJIB3YS 3aKOHBI U
dbopMynbl, cBs3bIBatonIe (U3NYECKUE BEIMYMHBI, B YAaCTHOCTH, 3allHMCHIBATh
KpaTKOE YCJOBHE 3aJa4d, BBISBIATH HEAOCTAIONIME JAaHHBIC, BBIOUPATh 3aKOHBI H
dbopMynbl, HEOOXOAUMBIE Al €€ pelleHusi, UCIOJIb30BaTh CIPABOYHBbIC TaHHbIE,
MPOBOJIUTh PACUYEThl M OICHUBATH PEATUCTUYHOCTHh TIOJYYEHHOIO 3HAYEHUS
bu3nYeCKOil BEIMYMHBI; YMEHHUE OMPEIENIATh Pa3MEPHOCTh (HU3MUYECKOIN BEIIMYUHBL,
MOJIYYCHHOM MPU PEIICHUH 3a]a4n

10

YMeHHe XapaKTepU30BaThb IPUHLUIIBI JACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
yycie ObITOBBIX IPUOOPOB, M MPOMBILIIIEHHBIX TEXHOJOIMUECKUX IPOLIECCOB MO UX
OIMCAHMIO, UCIIOJB3Ys 3HAHUS O CBOMCTBAaX (PM3UYECKUX SIBICHUH M HEOOXOAUMBIE
(du3nyeckrue 3aKOHOMEPHOCTH

YMeHue NCoIb30BaTh 3HAHUS O (PU3UUECKHX SIBICHHUAX B MOBCEIHEBHOM KU3HH IS
oOecrieyennss 0e30macHOCTH TIpU  OOpamieHHH C  OBITOBBIMH TpUOOpaMu U
TEXHHYECKHMMHU YCTPOHCTBAMH, COXpPAHEHUsS 3JI0POBbS M COOJIIOJICHUS HOPM
IKOJIOTUYECKOTO TOBEIEHHUS B OKpY)KaloIleil cpele; MOHMMaHHE HEOOXOAMMOCTH
NPUMEHEHHUS  JIOCTIDKCHMH (U3MKM W TEXHOJOTUH A PaldoOHAIBHOTO
PUPOIONIOIB30BAHUS

11

OneiT moMCKa, MpeoOpa3oBaHUs U TMpeACTaBlieHUs HHGOpMaUUU (HU3HUECKOTO
COJIepKaHUs C MCIIOJIb30BaHUEM HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TE€XHOJIOTHIA,
YMEHHE OIICHUBATh JOCTOBEPHOCTh IMOJIYYeHHOH HHQOpMAIMKM HAa OCHOBE
UMEIOUINXCSA 3HAaHUN M JOTIOJHUTEIbHBIX MUCTOYHUKOB; YMEHHUE UCIOJb30BaTh MpU
BBIMIOJTHEHUH Y4eOHBIX 3aJaHUi HAy4yHO-TIOMYISAPHYIO JHUTEpaTypy (pusudeckoro
COJIep)KaHus, CIpPaBOYHBIE MaTepuasbl, pecypchl ceTu HTepHeT; BiaaeHue
0a30BBIMU HaBBIKaMU MPe0Opa30BaHUsi HHPOPMAIMH U3 OJHOI 3HAKOBOM CHCTEMBI B
JIpYTYyI0; YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE UM YCTHBIE COOOILEHUS Ha
OCHOBE MH(OpMAIMH U3 HECKOJIBKUX UCTOUHUKOB




IHEPEYEHb J2JIEMEHTOB COJIEPXAHUS, NMPOBEPAEMbBIX HA OI'D IIO
PU3UKE

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
MEXAHUWYECKUE SBJIEHUA

Mexanudeckoe JnBuxkeHue. MarepuanbHas Touka. Cucrema otcyéra. OTHOCUTEIBHOCTD
JIBUKCHUS

1.2

1.3

PaBHOMepHOE M HepaBHOMEpHOE IBrKeHHe. Cpenssist CKopocTs. DopMyna U BBIYHCICHHS
cpeaHeii ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOC JOBHUXCHUC. 3aBUCUMOCTE KOOpAWHAThl TE€jIa OT BPEMCHU B
CJIy4yae paBHOMEPHOTO MPSAMOJIUHENHOTO IBHKEHUS:
(1) =x,+vt

Fpa(l)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU MJIS ITPOCKLIUNU CKOPOCTH, IMMPOCKIHUU INCPEMCUICHUA, ITYTH,
KOOpPAWHATEI ITPU paBHOMEPHOM HpﬂMOJIPIHGfIHOM JABWXKXCHUU

1.4

3aBUCHMOCTD KOOpAuHAaThl TCJIa OT BPCMCHU B CJIIy4a€ paBHOYCKOPCHHOI'O HpHMOHHHCﬁHOFO
JABUMOKCHUA:

-S‘x':.{:l = .1-'.|;|: #* f_ax *

[ 3] By

@opMyIbl JUIsl IPOCKUUU IEPEMEUICHUS, IPOCKUUU CKOPOCTH M IPOEKIUH YCKOPEHHs IIPH
PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKEHUU:

2
{
.sx(a‘)=u‘]x-a‘+ax-3,

U.\'(f) =Up, +a, £,

a.(f)=canst,

5 5

e 2 _ 4
Uiy Uiy “y Sy

I'paduku 3aBHCHMOCTH OT BPEMEHHU JJIsl TPOEKIUH YCKOPEHUs, MPOEKLUN CKOPOCTH, MPOEKLIUU
IepeMeIeHUs, KOOPAMHATHI IPU PABHOYCKOPEHHOM IIPSIMOJIMHEMHOM JIBHKEHHUH

1.5

1.6

CBoOoanoe manenune. dopmyibl, OMHUCHIBAIONIUME CBOOOJHOE TMAJIEHUE TeJa IO BEPTUKAIH
(IBW>KEHUE Tella BHU3 WU BBEPX OTHOCUTENBHO MOBEPXHOCTU 3emin). ['paduku 3aBHCUMOCTH
OT BPEMCHU I NPOCKHOHWH YCKOPCHHUA, MPOCKIUN CKOPOCTU U KOOPAWHATHI IIPH CBO60I[HOM
MaJeHUH TeJa M0 BEPTUKAIU
CkopocTh paBHOMEPHOTO ABUKEHHUSI TeJla 10 OKPYKHOCTH. HampaBiieHne cKkopocTH.
dopmyna I BEIYUCICHUS CKOPOCTH Yepe3 PaIuyc OKPYKHOCTH U TIEPHO]T 0OpaIeHus:

L= 2R

T

LleHTpoCTpEMUTENBHOE  YCKOPEHHE.
®dopmyra 171 BBIYUCIEHUS YCKOPEHUSI:

HaHpaBJ'ICHI/IC HECHTPOCTPEMUTCIILHOT'O YCKOPCHUA.

®dopmyia, cBsI3bIBaIOIIast IEPUOJT U YACTOTY OOpaleHUS:

V= ?




1.7

1.8
1.9

1.10

Macca. ITnotHocTh BemecTBa. Popmyiaa Uisl BBIYUCICHUS IIIOTHOCTH:
_m
V

Cuna — BekTopHas usnueckas BenuyuHa. CloxxeHue Cui
SIBnenune unepuuu. [lepsroiit 3akon HeroToHa
Bropoii 3akoH HeroTona:

F=m-d

CoHarnpaBI€HHOCTh BEKTOpA YCKOPEHUS Tella M BEKTOPA CUJIBI, ISUCTBYIOLIEH Ha TEIIO

1.11

1.12

1.13

B3aumoneiictue ten. Tperunit 3akoH HeroToHa:

Fyy=-F

TpeHHe IIOKOA KW TPCHHUC CKOJIbKCHUA. CDOpMy.]'Ia AJIsT BBIYUCIICHUS MOAYJIA CHJIBI TPCHUA
CKOJIB)XCHHUA

szp-;"-f

Hedopmarus Tena. Yrnpyrue u Heynpyrue nedopManuu. 3aKoH ynpyrou aedopmamnuu (3aKoH
I'yka):
F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My -,
F=¢g.—1 2

R
Cuna TsbxecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.
dopmyna 7S BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MoBepxHOCTH 3eminu: F = mg.
JBwxenue mnanet Bokpyr Comnina. [lepas kocMuueckast ckopocts. HeBecomocTs 1
neperpy3Ku
Nmmynbe Tena — BekTopHas pu3nyeckas BeIMYUHA.

D=mo

Nmnynbe cuctemsl Ten. U3Menenne nmnyinbca. IMIynbe CUbl

1.16

1.17

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:
p=nyly +n, Ly =const

PeakTuBHOE ABHKEHHUE

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

Mexann4deckass MOIIHOCTb:




4 —

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. QDopMyﬂa JJIA BBIYUCIICHUSA KUHETHYECKOM OHCPIHUHU:

Hﬂ.‘)z
E, =——
2
Teopema o kuHeTHUecKoU sHeprun. Popmyra s BBIYUCICHNS IOTCHIMAIBHON YHEPTUHU Tea,
1.18 IIOIHATOIO
Haj 3eMIE:
E,=m gh
Mexanunyeckas dJHEeprus:
E=E;.+E p
1.19 . o
3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyia s 3aKOHA COXPAHEHUSI MEXAaHUYECKOU
SHEPruM B OTCYTCTBUE cuIl TpeHus: E = const.
IIpeBpamieHne MEXaHUUYECKON PHEPTUH NTPH HATMYUH CUJIBI TPEHUSL.
IIpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peryar. Moment cubl: M - Fl.
VYcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20 o .
ITonBuxHbIM 1 HenoaBWKHBIN O10ku. KIT/[ mpocThIXx MexaHU3MOB,
n= Anonesman
Aaarpaqem.v{
JlaBineHue TBEPAOIO Tena.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Pe3
121 JaBnenue raza. ATMocepHoe JaBlieHHeE.
' I'mppoctaTndeckoe 1aBlIeHUE BHYTPH KHJIKOCTH.
@dopmyra 171 BBIYUCIIEHUS JaBIECHNS BHYTPU KHUIKOCTH:
P=pgh+Puy,
1.22 3akoHn [lackans. ['mapaBnnuecknii mpecc
3akoH Apxumena. @opmyna I ONPEIEICHNs BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIONIEH HA TEIO,
MOTPY>KEHHOE B JKUJKOCTh WJIU Ta3:
1.23 —
Fag =PEV
Ycnosue miaBanus Tena. [lnaBanue cyz0B ¥ BO3AYXOIUIABAHUE
1.24 Mexannueckue KojeOaHus. AMIUIMTYHa, MEpUoa M yactora KojeOanuil. Dopmyna,

CBSI3BIBAIONIASI YACTOTY U NIEPHO]T KOJICOAHMIA:




1.25
1.26

1.27

MareMaTHuecKuii M TpPYKUHHBIA MasTHUKH. llpeBpamieHue sSHEpruM Npu KojeOaTeaTbHOM
JBUKCHUU

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

Mexanudeckue BOJHBL. [IpolonbHBIE W TIONEpEYHBIC BOJIHBL. J[TMHA BOJHBI M CKOPOCTh
pacnpocTpaHeHUsl BOJIHBI:

L=v-T

1.28

1.29

1.30

1.31

2.1

2.2

2.3
2.4
2.5
2.6
2.7

3Byk. I'pomkocTh M BbicOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TIPAaHULE JIBYX CpEX.
Nudpa3Byk u yabTpa3Byk

IIpaxmuueckue pabomul

W3mepenue cpeaHeil IJIOTHOCTH BEIIECTBA; ApPXHMMEIOBOW CHIIBI; KECTKOCTH MPYKUHBI;
KodQUIHUEeHTa TPEHHUS CKOJBXKEHHs;, paObOThl CWIBI TPEHHS, CHUJIBl YIPYTOCTH; CpeaHel
CKOPOCTH JIBIDKEHHUSI OpycKa MO HAKJIOHHOM IMJIOCKOCTH; YCKOpPEHUsS OpycKa MpH JIBUXKEHUU IO
HAKJIOHHOH TIOCKOCTH; YaCTOTHI M IEpHOJIa KOJIeOaHU MaTeMaTHIeCKOTO MasgTHUKA; YaCTOTHI U
nepuoja KoiebaHuii mpy>KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, ICUCTBYIOLIETO Ha pblyar; padboThl
CWJIBI YIPYroCTU MpHU HOABEME TIpy3a C MOMOIIBIO HEMOJBUKHOIO OJI0Ka; pabOThl CHJIBI
YIPYTOCTH MPHU MOJbEME TPy3a C MOMOIIBIO MOABIKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CUJIbI OT 00bEMa MOTPYKEHHOM 4YacTH Tejla U OT
IUIOTHOCTU KHUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT MacChl TeJa; CHIIbI TPEHUS
CKOJIb)KEHUSI OT CHJIbI HOPMAJIbHOIO JaBJIEHHS M OT POJa IOBEPXHOCTH; CUJIbl YIPYTOCTH,
BO3HHUKAIOIIEH B MpPY)XKHUHE, OT CTEHEHH AeopMalru MPYKUHBI; YCKOPEHUs Opycka OT yria
HAKJIOHA HAIPABIISAIONICH; Mepro/ia (YaCTOThI) KOJICOAHUN HUTSHOTO MAasSTHHUKA OT JUIMHBI HUTH;
nepuofa KoieOaHUW MPYKUHHOTO MasTHHKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
WCCIICIOBAaHNE HE3aBUCHMOCTH Nepuojia KoJeOaHMH HUTSHOTO MasTHHKa OT MAacChl TIpysa.
IIpoBepka ycioBHUsl paBHOBECUS pblyara

Qusuueckue s61eHUsA 68 npupode: TIPUMEPHl JBIXKEHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW U
HEXHUBOW MpHUpOAE, HEHCTBHE CUJIbl TPEHHUS B MPHUPOAE U TEXHUKE, MPUJIMBBI U OTJIUBBHI,
nBkeHue riaHeT COMHEYHONW CUCTEMBI, PEaKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, PblYaru B
TeJe 4eJOBEeKa, BIUSHUE aTMOC(EpHOro IaBJICHMS Ha JXKUBOM OpraHusM, IUIaBaHHUE pbIO,
BOCIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMMUECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoiicmea: CIWIOMETp, JAaTYUKH IIOJIOKEHHs, PACCTOSHUS U YCKOpPEHUs,
JUHAMOMETp, MOJIIMITHUKY, PAaKETbl, pblyar, MOJBWKHBIM M HEMOJBUKHBIM OJIOKM, HAKJIOHHAs
IUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOLIAIOIIMECS COCYbI, YCTPOMCTBO BOJOIPOBO/A,
THIPaBIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOM HAcOC, apeoMeTp,
9X0JIOT, UCTIOJIb30BAaHUE YIbTPA3BYyKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHW A

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKONM TEOpUM CTPOEHMs BemecTBa. Moaenu
TBEPAOrO, KUAKOTO M ra3zo00pa3HOro COCTOsIHMM BemiecTBa. Kpucraminyeckue u amopgHbie
Tena

JBmxenue wyactuil BeniecTtBa. CBiI3b CKOPOCTH JABWKEHHS YacTUI C TEeMIEpaTypomu.
BpoyHoBckoe nBmxenue, mudpdys3us

CMaunBaHue U KalWUISIPHBIE SBJICHUS

TemnoBoe paclIupeHue U cxKaTue

TeruioBoe paBHOBECHE

BuyTtpennss sHeprus. Pabota u Terionepeaaya kak crnocoObl M3MEHEHUs! BHYTPEHHEH SHeprun
Bunsl Terionepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYECHUE




HarpeBanue u oxnaxaenue ten. KonuuecTBo TemaoThl. Y AelibHAs TEMIOEMKOCTD:

2.8 O=cml(t,—1,)
3aKOH COXpaHEeHHUsl PHEPTUU B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEIUIOBOro OanaHca:
2.9 O +0,+..=0
Hcnapenne u koHzeHcanus. l3MeHeHue BHYTpEHHEH HHEPrUM B IIPOLIECCE HCIAPEHUA H
2.10 KoHJIeHcalu. Kunenue sxukoctu. Y aenpHas Termiora napooopasosanus: L = Q/m
211 BnaxxnocTs Bo3ryxa
IInaBneHne wu Kpucrainusauus. l3MeHeHne BHYTpEHHEW DSHEPIMM IIpU IUIABICHUM W
KpUCTAJIIIM3aluu. Y IelbHasl TEIJI0Ta IUIaBJICHUS:
2.12 =9
m
213 BHyTpeHHsIst SHEprusl CropaHus TOIUIMBA. Y IeJibHAasl TEIJIOTa Cropanus Tormea: g = Q/m
2.14 [Tpunumns! padotsl TemnoBbix aurateneil. KI1/1 rernnoBoro asurarenis
IIpaxmuueckue pabomul
W3mepenue yAenbHON TEMIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJTyYEeHHOTO BOJIOM KOMHATHOW TeMIeparypbl (PMKCHPOBAHHON MaccChl, B KOTOPYIO OITyIEH
2.15 HarpeThlid LIUIUHAP; KOJIWYECTBA TEILIOTHI, OTAAHHOIO HAarpEThIM LIWINHAPOM, I10CIIE OIIyCKaHHUs
€ro B BOJly KOMHAaTHOW TeMIIepaTypbl; OTHOCUTEIbHOU BIAKHOCTH BO3/1YXa; yJEIbHON TEIJIOTHI
IU1aBJIeHus Jipja. MccienoBaHue M3MEHEHHUs TEeMIEpaTypbl BOABI MPHU PA3JIMYHBIX YCIOBUSX;
SIBJICHUS TEIJI0O0OOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiuel BOJIbl; MpoIiecca HCIapeHUs
Qusuyeckue s6nenHuUs 6 npupoode: TIOBEPXHOCTHOE HATSDKEHHWE W KallWJUIAPHBIE SBJICHUS B
2.16 pUpoJie, KpUCTaIBl B ipupoe, u3inydenue ConHia, 3aMep3aHue BOAOEMOB, MOPCKHE OpHU3bI;
o0Opa3oBaHM€e POChl, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KanWUISPbl, TPUMEPbl UCIOJIb30BAHUS KPUCTAJIOB, >KUJIKOCTHBIN
2.17 TEPMOMETpP, [JaT4YUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JOMOB, TMIPOMETPBI,
MICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba Bua 3JeKTPUUECKUX 3apsiioB
3.2 B3aumopenicTBue 3apsukeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHnun cynepno3unuu
' ANEKTPUYECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsanoB. JelcTBre 3MEKTPUIECKOro MOJISl Ha AIEKTPUUECKUE 3apsibl.
' IIpOBOAHMKY U TUANEKTPUKH
[TocTostHHBIN 3nekTpuyecKnuil TOK. JlencTBud anexkTpudeckoro Toka. Cuna Toka. Hanpsokenue.
l=q/t,U=A/
3.6 a a
DNEKTPUUECKOE COIPOTUBIIEHHE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE:!
3.7 R =pl/S




3akon Oma aiis yuactka anektpudeckoi nenu: | = U/R

3.8
[TocnenoBarenbHOE COETMHEHUE TIPOBOTHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTUBIICHUS:
U =U;I=1+1; szﬁ.
CMeraHHble COEIMHEHMsI TIPOBOIHUKOB
3.10 Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenia:
3.11 O=I"-R-t
3.12 OmnpIT DpcTena. MarHWTHOE MOJIE IPSIMOTO IMPOBOIHUKA C TOKOM. JIMHUM MarHUTHOW MHITYKIIHA
3.13 MarHuTHOE 10JIe TIOCTOSIHHOTO MarHuTa. B3anMo/eiicTBre MOCTOSSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO TI0JISI HAa MPOBOJHKUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue 3neKTpoMariuTHOM uHAYKIMU. [TpaBuino Jlenua
IIpakmuyeckue pabomul
H3mepenne 3JIeKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH DJICKTPUYECKOTO TOKA;
paloThI 3JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HMKAIONMIETO B MPOBOJHUKE (PE3HCTOPHI,
3.16 JIAMII0YKa), OT HAIpPsDKEHHMs. Ha KOHLAX MPOBOJHMKA; 3aBUCUMOCTU CONPOTUBIIEHUS OT JJIUHbBI
MIPOBOJTHUKA, IJIOMIATN €T0 TOMEPEYHOTO CEYCHHUS U YIETHHOTO COMPOTHUBIICHHUS.
IIpoBepka mpaBuia JUIsl 3JIEKTPUUYECKOTO HANPSDKEHUS MPHU TOCIEOBATEIbHOM COEIMHEHUU
MIPOBOJIHUKOB; TpaBWJIA JJISI CHJIBI DJIEKTPUYECKOTO TOKAa MPHU HapalIeIbHOM COCTUHEHUN
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Dusuueckue sA61eHUsA 8 npupode: HIEKTPUUECKUE SBJICHUS B aTMOc(]epe, JEeKTPUIECTBO KHUBbIX
3.17 OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeid MOII0COB, POJIb MArHUTHOTO TMOJS JIJS )KM3HU HA
3emJie, NOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmeéa: SIEKTPOCKOIN, aMIepMeTp, BOJBTMETp, peocTaT, CU€TUuK
318 AIIEKTPHUYECKON DIHEPTUH, HIEKTPOOCBETUTENLHBIE TIPUOOPHI, HArPEeBaTEIBHBIE AIIEKTPOIPUOOPHI
(mpuMepsl), IEKTPUUECKHUE MTPETOXPAHUTEINH, HIIEKTPOMATHUT, FJIEKTPOIBUTaTeNb TOCTOSIHHOTO
TOKa, TeHEPATOp MOCTOSIHHOTO TOKA
3.19 DOnexkTpoMarHuTHble BoJHbI. [1IKkana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyaeBast Mmojienb cBeta. [IpsMonrHelHOe pacpocTpaHeHHe CBeTa
3.21 3akoH oTpaxxeHus cBera. [lnockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 Jucnepcus ceera
3.24 JIunza. Xon nyueit B muH3e. PokycHOe paccrosiaue TuH3bl. OnTrdeckas cuia muH3sl: D = 1/F
3.25 I'ma3 xak ontudeckas cucremMa. OnTudeckie mpuOopsI
IIpakxmuueckue pabomol
#HPar###113Mepene  ONTHYECKON Ccuibl coOuparomie JMH3bI; (POKYCHOTO pacCTOSHUS
3.26 coOuparomield JHH3bI (TI0 CBOWCTBY paBEHCTBAa pa3MEpOB TNpeaMeTa M H300paKeHHs, Koraa

MpeIMeT PacIoyioKeH B TBOMHOM (hOKyce), ToKa3aTels MPeIOMIICHHUS CTeKIIa.
#H##Par###lccnenoBanne CBONCTBa M300pakKeHMSs, TOJYYEHHOTO C TOMOIIBIO CoOMparomiei




JIMH3bI, HW3MCHCHUA (bOKyCHOFO pacCTodHud OBYX CJOXKCHHBIX JIMH3; 3aBUCHUMOCTHU YIJIa
IMIPCIOMJICHUS CBETOBOI'O Jiyda OT yIJjia MagCHHs Ha I'paHUILC «KBO3AYX — CTCKIIO»

Dusuueckue A61eHUS 8 npupode: 3aTMCHUA COJ'IHHa u .HYHBI, OBETa TCJI, OIITHYCCKHUEC SABJICHUS B

3.27
atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)

3.28 Texuuueckue ycmpoticmaa: 09Kd, IEPUCKOII, oToarnmapaT, ONTHISCKHE CBETOBO/IBI

4 KBAHTOBBGIE SIBJIEHU A

4.1 PamnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbga-u Oeta-pacnaaa

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactui. [manerapHas Moaenb aroma

4.3 CocraB aromHoT0 sipa. M3otombl

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 8 Npupooe: €CTECTBEHHBIH pPaIMOAKTUBHBIA (OH, KOCMUYECKHE JTYYH,

4.6 paIMOAaKTUBHOE W3ITydeHUE MPUPOIHBIX MUHEPAIOB, JICHCTBUE PAAMOAKTUBHBIX W3TYyYCHHH Ha
OpraHu3M YeJoBeKa

47 Texnuueckue ycmpoiicmea: CHEKTPOCKOI, HHIUBUAYAJIbHBIA I03UMETp, Kamepa BuibcoHa,

sIIepHasl SHEPTeTHKA




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJBHOI'O
IMPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI J1JI151 YYEHUKA

dusnka, 8 kiacc (6azoBeiii ypoBeHs) // Ilepoimkun .M., UBanoB A.M1. AO «M3matenbcTBO
[Ipocsemenue», 2023 r.

METOAUYECKHE MATEPUAJIBI JISA YUUTEJISA

Kupuk JI.A., ®uszuka-8, caMoCTOSTENbHBIE U KOHTPOJIbHBIE paboThl. — M: «Mnekca», 2014 r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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