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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsA
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConmepxaHue mporpaMmbl 10 (U3MKE HANpaBleHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
Gu3MKN Ha NAEATEIbHOCTHOM OcHOBe. B mporpamMme no (u3MKe yYUTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYy4YEeHHUs, a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma no ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), MpejiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIHM YUYUTENIO B CO3/1aHNUU paboueil MporpaMMBl [0 y4€OHOMY MPEAMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEeH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJIQJ] B €CTECTBEHHOHAyYHYI0 KapTUHY MHUDa,
IPEeIOCTaBsieT HauboJiee SCHble O00pa3lbl MPUMEHEHHUS HAay4HOrO0 METOoJa
MO3HAHU, TO €CTh CII0CO0Aa MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON T'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMperojaracT OBJIQJICHHUE
CIIEIYIOUMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHUS;

e HHTEPHNPETUPOBATH  JIAHHBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEHUS BBIBOJIOB.
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Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (MpoTOKoJI OT 3
nekaopst 2019 r. Ne [1K4BH).
Henan nzyyenus Gpuankm:

npHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepHuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BHTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAONIOAATh MPUPOJIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOPMaIME (PU3NUECKOTO COACP KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
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KIacce — 68 gacoB (2 yaca B Hememp), B 9 kiacce — 102 waca (3 yaca B HEIEIIO).
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7a00paTOPHBIX PabdOT W OMBITOB C YYETOM WHIUBHUAYaJIbHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCcKa JKCIIEPUMEHTAIBHBIX 3aaHui, TpearaeMplx B pamMKax
OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 1o (pu3HKe.
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COJAEPXAHUE OBYUYEHUA
8 KUIACC

Paszneu 6. TenuioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU  CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPHH.
CMaurBaHMe U KaNWUISIPHBIE SBICHMS. TEIIoBOE pacllMpeHUe U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
TeIIonepeaaya 17§ COBEpLICHNE padoTHI. Bunsl TEILIONEPENAYH:
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonnuectBo Temnotel. YenbHas TEMIOEMKOCTh BelIECTBa. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPAaTypbl KHIIEHUS OT aTMOC(EPHOTo
JABJICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBineHu cMauydBaHUs U KaWUISIPHBIX SBICHUI.

4. HaOmroieHre TerjaoBoro pacuupeHus Tell.

5. M3MeHeHue naBneHus raza Mnpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIAXKCHUU.
6. IIpaBuna m3mepenus reMnepaTypsl.
7. Bupael Tenonepenayu.
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XITKICHAT TIPA COBEPIITCHUHN paOOThI.

AGKYMAERIH coBepIeHNH PabOThI BHEITHUMHU CHIIAMH.
SHEKBF’eH oM NoarnUcCbr J
ABHEHHE TCIIOEMKOCTEH [pa3IMUHBIX BEIIECTB.




12. HabnroeHue nocTosHCTBA TEMIEPATyphl IPH TIaBICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl IO HAOJIONCHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIECHUS BO3[yXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnores3nl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPaTyphI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEPruM Tejla B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJAOW  MpH

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. Onpenenenne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI UIABJICHUS JIbJA.

Pazgen 7. JiekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa 3JeKTpUUYECKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpsk€HHOCTH 3nekTpudeckoro mnodsa. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKkux 3apsioB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBONHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cuwia Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
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PaGota W MOMmMHOCTH dJEKTpUYecKoro Toka. 3akoH Jlxoyms—Jlenma.
DneKTpuYecKre Uenu U MOTPeOUTENN dIEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYECHUE NI )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruuTHoe TMoJe  3JEKTpUYEeCKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME S3IEKTPOJBHUIaTeNIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOJHUKH Y TUAJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JIeiCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIi pasps.
. U3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUYeCKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJ0COB MAarHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
23. OnbiTel Dapajes.
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Jlabopamopnvie padbomul u onvimel.

1.

OnpiTel 1O HAOMIOACHHUIO JJIEKTPU3ALMUA TeJl HWHAYKIHEH U MpH
COIPUKOCHOBEHUH.

HccenenoBanye JEUCTBUA  DJIEKTPUYECKOIO IIOJIL HA IIPOBOJHUKHA U
JIUDJICKTPUKHU.

3. COopka u mpoBepka pabOThI ATEKTPUICCKOM IIETTH MTOCTOSITHHOTO TOKA.
4. V3mepeHue u peryaupoBaHUE CHUIIbI TOKA.
5. HM3mepeHue u peryampoBaHrE HAMPSHKEHUSI.
6. MccnegoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.
7. OTNBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHHUs U MaTepuaa.
8. IIpoBepka mpaBWiia CIOKEHHUS HANPSOHKEHUWA MPU MOCIEI0BATEIbBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuia Jjsi CWJIbI TOKA MIpPH MapauieIbHOM COEIUHECHUU
PE3UCTOPOB.
10. Omnpezenenne paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3uCTop.
11. OnpenesnieHHe MOIIHOCTH BJEKTPUUECKOTO TOKAa, BBIAEISEMONW Ha
pesucrope.
12. MccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.
13. Onpenenenne KIIJ[ Harpesarens.
14. MccnenoBaHue MarHuTHOTO B3aMMOJIEHCTBUSI IOCTOSIHHBIX MAarHUTOB.
15. I3yyeHue MAarHUTHOTO TOJIS TOCTOSHHBIX MArHUTOB TMPU  HX
00BbEIMHEHUU U Pa3JICJICHUH.
16. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKA W HampaBJeHUsS TOKa B
KaTyIIKE.
18. MI3ydeHue aeicTBUSI MAarHUTHOTO MOJIsI Ha MMPOBOJIHUK C TOKOM.
19. KoHCcTpyHpoBaHue 1 n3y4eHue padoThl JJICKTPOIBUATATEIS.
20. 3mepenue KII/] anekTpoaBUraTeibHONM yCTaHOBKH.
21. ONBITBI TIO UCCIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIIUU:
UCCIIEJOBAHUE W3MEHEHHUM 3HAYEHWS W HAIpPaBJICHUS HHIYKIMOHHOTO
TOKA.
4 ™
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IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHUCKOMN
¢bu3nUecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NYECKOW HAayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3[I0pPOBbSI W  JIMOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0pa3a JKHU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TMpaBUi 0O€30IacHOro TOBEICHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpY/IOBaHHWEM B
JOMAIIIHUX YCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOI'o € Mpasa y APyroro 4eaoBeKa;
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6) TpyA0BOr0 BOCIUTAHUS:

e P OMHOH NORMI,
NEK C%/]H H8 A |'8 PCUICHMU MPaKTHUYCCKUX 3aJad (B paMKax CEMbHU,

00pa30BaTCILHON OopraHu3allvy, ropozaa, Kpaﬂ) TEXHOJOTUYECKON U




COLIMATIbHOM HAIMpPABJICHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PUINYECKUX
3HAHUIM;

- HHTEpEC K MPAKTUIECKOMY H3yUeHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUS:

- OpHUEHTalusl Ha NpUMEHEHHE (PU3MUECKUX 3HAHUM IJIs peuleHus 3a1ad B
00JIaCTH OKpY’)KAIOIIEH Cpenbl, IJIAHUPOBAHMS ITOCTYIKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPeibl;

- OCO3HaHHE TJI00ANBbHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM U MyTed HX
pelIeHus;

8) amanTanum K M3MEHSIIOIUMMCH YCJOBHSIM COLMAJIBHOW WM NPHUPOSHOH
cpeabl:

- TMOTPEeOHOCTh BO B3AMMOJICUCTBHM TPH BBINOJHEHUH MCCIEIOBaHUNA H
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTHUX;

- TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSATENbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4yucie (GOpMYJINPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SIBIICHUSX;

- OCO3HaHHUE Je(PHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

- IMUIAaHHUPOBAaHUE CBOEr0 pPa3BUTHUS B NPUOOPETEHUH HOBBIX (HU3MUECKUX
3HAHUM;

- CTpEMJICHHE aHAJU3UPOBATh U BBISBIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

- OLEHKa CBOMX JEHUCTBUM C Y4YETOM BIIMAHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINPEAMETHBIE PE3YJIbTATDBI

B pesynabTaTe OocCBOEHHS TporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO

oO1mrero o6pa3oBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC 1eHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
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yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIMU, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHS,;

BBISIBIISATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpPUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aWMOCBSI3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quznueckoit
3aaun (CpaBHEHHE HECKOJIBKUX BApUAaHTOB peEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKHe JAeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBaHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IIPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, THCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALIMM WA JAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMl W WUIIOCTPUPOBATh pellaeMble 3aJa4d  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XOJ€ OOCYXIEHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAlleJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHE
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BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITHCHBMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABISTH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMAThH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNiaTh pOJH, OO0CYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS! HECKOJIBKHX JIFOJICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO pe3yibTaTa Io
CBOEMY HAINpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLUSIX, TPEOYHOIIUX
JUIS pelieHns (pU3NUeCKUX 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX [MPUHATUA  PEIICHUN
(MHOUBUYaJIbHOE, TPUHSATHE pELIEHUS B TpYMIE, NPUHATHE pelleHUi
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (PU3HUECKON 3aaul WIIN
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PEILICHUN;
nenaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:

OOK

J1aBaTh aJIEKBATHYIO OICHKY CUTYAIlMH U MTPeIaraTh IiaH €€ u3MEHEHNS;
OOBSCHATH TPUYMHBI  JOCTIOKEHHMS  (HEIOCTHIKEHHUS)  PE3yNIbTaTOB
JESITEIbHOCTH, J1aBaTh OIIEHKY TPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBEI B JIEATEIBHOCTH (B TOM YHMCIIE B XOJ BBIIOJHEHHUS
(U3MIECKOTO  WCCIEMOBAaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHHMBIIMXCS CUTyallMid, YCTaHOBJICHHBIX OINHOOK,
BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIENTH U YCIOBUSM;

CTAaBUTH CCOY HA MECTO APYIOro YeOBeKa B XOJ€ CIOpa WM JUCKYCCHH
YMERT ARG , MIOHMMAaTp MOTHMBBI, HAMEPEHUS U JIOTHKY APYroro;

3ANEKTPOHHOW ND
e JIPU3

EI’IHE 8
pu3HaBaTh CBOC MPAaBO Ha QIIMOKY MPH PEUICHUH (PU3NYECKUX 3a7a4 WUIIH

S DH&WFWECES?‘%%%%&%B?%& HAy4YHbBIE TEMbI U TAKOE ke MPaBO JPYroro.
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IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

e HCIOJIb30BATh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TIOJIE;

e pasnuyaTh ABJICHHS (TEIUIOBOE pACIIUPEHHE W CKaTHe, Terulonepenaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIYYCHHUE),
AIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPSAZIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHUE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHCAHWI0 MX XapPaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHUE;

e pacmo3HaBaTh TMPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SIBJIGHUS B TPUPOJE,
KpUCTaAUIbI B mpupoze, wuznydeHue CoJiHIIa, 3aMep3aHUe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJOCOB, PO MAarHUTHOTO MOJIS JJIS KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUH;

e ONUCHIBATH U3YUYCHHBIC CBOWCTBA TEN U (HU3UYECCKUE SBICHUS, UCIIONB3YS
dbuznyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBA, YJIeidbHas TeIjioTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MaIllUHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/yXa, JJICKTPUUYECKHUU 3aps,
CIJIa TOKa, DJJCKTPHUYECKO® HaNpsKEHUE, CONPOTHUBIICHUE MPOBOJHUKA,

0 AOKYIMERT, M””@&l‘ﬂpomBﬂeHje BelleCTBa, paboTa M MOIIHOCTB
INEKTPOHHOW NOAONMUCHIO
NCKTPUYECKOT0  TOKa), |MpU  ONHCAHWUU  MPABUIBHO  TPAKTOBATh

Caprihmcay DE“‘EWJFWECE]):[R%ﬁ%rgc%gIﬁ?%%%ﬁ MCIIOJTB3YEMbIX BEJIMYMH, 0003HAUCHUSI U CIUHHUIIBI
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¢u3nyecKux BEIMYMH, HAXOAUTHh (DOPMYJBI, CBS3BIBAIOIIUE JAHHYIO
¢u3MYECKyI0 BEIUYMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH TpaPuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHMs DJHEPrUHM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTEeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHIH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THele 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3YySd 3aKOHBI U
dbopMmyIbl, CBs3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalv3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W  (HOPMYIIHI,
HEeoOXoauMble JUisl €€ peuieHusl, MPOBOIUTh PACUETHl M CpPABHHUBATh
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MpPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHUE HCCIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPSAKa
MPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU M3IYYCHHH OT LBETa H3Iy4aromieil (MOTrJIONaoIIei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYphbl KUIAKOCTH U
IJIOIAAN €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEI W B3aWUMOJCHUCTBUE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alllsl MArHUTHBIX TIOJI€M TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
pOBEpsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
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060 OBaAHUMA OHI/ICBIBEITI;E(OI[ OIIBITA U POPMYVYJINPOBATH BBIBO/BI,
nouzvm&%y% ] (opmyiup ARL

OONUCAH

INER TP AR NBRINBIC  M3MEPEHHS  TEMIIEPATyphl, ~ OTHOCHTENIbHOM

CepTudukaT 0EA2607F1FECEOS RSSOy BRRgy X, CHIIpL TOKA, HAMPSDKCHUA € HCIOJIb30BaHHEM
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aHaJIOTOBBIX NPHUOOPOB M JATYUKOB (DU3MUECKHX BEJIUYUH, CPAaBHUBATH
PE3YNBTAaThl U3MEPECHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJNUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BEITMYUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHUS U YACIHbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYIIEr0 4epe3 MPOBOAHMK, OT HANpsDKEHHS Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIILHOIO M MapajlIeIbHOTO  COCAMHEHHM
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBINOJHATh W3MEPEHUs, CJenysl MPEeaOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl TOJYYEHHOW 3aBUCHMOCTA B BHJE TaONHUI] U TpadHKOB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh JJIEKTPHUYECKOTO TOKa): IJIAHHPOBATh W3MEPEHHs, COOMpPAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJEeAysl MPEAJIOKEHHON WHCTPYKIWHU, U
BBIUHCIISATH 3HAUCHNE BEJIMYMHBI,

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JICKTPOOCBETUTEIbHBIC
npuOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
PEIOXPAHUTEIH, JIEKTPOMArHHT, SIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN W HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUs, JJIEKTPOCKOM, PEOCTaT), COCTaBJATh CXEMBI JIIEKTPUIECKHIX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPAX)
MPaKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOpaMu U

-
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OCYIIECTBJIATh TOWCK HWH(pOpManmuu (PU3NUECKOTO COJEpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATh  HH(POPMAIHMIO, KOTOpas
SIBJISIETCS POTUBOPEYMBOM UITH MOXKET OBITh HEJOCTOBEPHOM;
HCIIOJIB30BaTh MPU BBHIMOJIHEHUH YYCOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIE MHUCHBMEHHBIE U KPATKHWE YCTHBIC COOOIICHUS,
o0o6mass wHOOpPMALIMI0 U3 HECKOJBKUX HCTOYHHKOB (DHU3UUECKOTO
COoIepKaHWsA, B TOM 4YHCJIE TMYOIWMYHO TIPEACTABIATH PE3YIbTaThI
MIPOCKTHOM WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM — ammapar Kypca (Qu3MKH,
COTIPOBOYK/IATh BBICTYIJICHHE MPE3CHTALINCH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MIPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUHU C
[IOCTaBJIEHHBIMU 3aJavYaMH, CICINUTH 3a BBIIMOJIHEHUEM IIJIaHA JEHCTBUNA U
KOPPEKTHPOBAaTh €ro, aJICKBaTHO OIICHHBAaTh COOCTBEHHBIN BKJIaJ B
JeSATEeIIbBHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

-
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeEM nudpoBbIe
Ne i/ P Konrposbnbie IIpakTHyeckue (1ubp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 5 7
Crpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 Bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
’ U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 5 5 20 2 7
OCTOAHHBIH JNICKTPHHACCKUHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
4 PesepBHOE Bpemst ™ 3
AOKYMEHT NMOATNVMCAH
Ot EERNEHRE HBACEAG OB 110 IIPOTPAMME 68 4 14.5

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIB30BaTh IMOHATHA

pas3indaTtb SABJICHUA M0 OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3ajjauy B YUEOHYIO, BBLAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNYECKUX SABICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003HaYeHHS U €TUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKd  HM3YYEHHBIX  3aBUCHMOCTEH

(bHSPI‘lCCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIlluChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

OOBSICHATH (PU3MYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 | — 2 H3y4YEHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

-

.

O

[OKYMEHT NOg
9NEKTPOHHOM NC
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an
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1.8

JAHHBIX JUId peIleHHs 3aJadyd, BbIOMpaTh 3aKOHBI M (OPMYIIBL,
HeoOXxoauMble Uil €€ pelleHUs, IPOBOAUTh pacuy€Tbl U CPAaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3MYECKONM BEIUYMHBl C H3BECTHBIMHU

JaHHBIMHA

pacrio3HaBaTb NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIA
(bU3NYECKUX METOJI0B, UCIOJb3Ysl ONKUCAHUE UCCIIEI0OBAHUS, BBIIEIAT
IIPOBEPSIEMOE IIPENIIOJIOKEHNE, OLIEHWBATHh IPABWIBHOCTH IOpsIKa

IMPOBEACHUA UCCICA0BaHMA, ACJIaTh BBIBOABI

1.9

1.10

1.11

MPOBOAMTH OIBITHl IO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
bu3HYeCKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpsieMbIC
NPENNOoNIOKeHHUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH XO/] ONBITA M ()OPMYITHPOBATH BHIBOIBI

BBIIIOJHATL IMPAMBIC H3MCPCHUA C MCIIOJIB30BAHUCM aAHAJIOT'OBBIX
HpI/I60pOB n JaT4YUKOB (1)I/ISI/I‘ICCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThHL

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEIIHOCTH

MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYUHBI OT JPYrOll C HCHOJB30BAHUEM TMPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIIEOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEPEHHs, Clenys  MpeIOKEHHOMY  IUIaHy, (UKCHpPOBATh
pe3yNnbTaThl MOJYYEHHON 3aBUCUMOCTH B BUE TaONIUIl U TpadHUKOB,

ACJIaTh BBIBOAKLI 11O PE3YyJIbTaTaM MCCICAOBAHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/II-IGCKI/IX BCJIIMYNH:
IJIaHUPOBATb U3MCPCHU, C06I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTaAHOBKY,
(W) (919% HpeHHO)I(eHHOﬁ HHCTPYKIUHW, W BBIYHUCIATH 3HAYCHHC

BCJINMYHHBI

1.13

1.14

CO6J’IIOI[aTL IpaBujia TCXHUKHU 0e30ImacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa UX OIMUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC

-

-‘\I)
o ﬂﬂKFMElPST ﬂD,[l,I'IHdE)IH(SOpH IIo CXgMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMBI

INEKTPOHHOMW NOAMIACGKPUIECKHUX | LEMEH C TOCICI0BATENbHBIM M HapajlIeIbHbIM

CepTudukar 0E42607FIFEC395A2E3COFFE7COOSMMHECHNCM  [DJIEMEHTOB,  pasiudas  YCJIOBHBIE — OOO3HaYeHHs
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3JICMEHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

HNPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUIECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU I oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B 01<py>1<a}omel71 cpeae

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO CONEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUMXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEbHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEAOCTOBEPHOM

WCIIOJIb30BaTh TIPU  BBINIOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COoJep)KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetu uTepHeT; BIageTh NpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIUU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBIC MIUCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHS,
0000m1ass uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UUYECKOTO
COJIEp)KaHUs, B TOM 4YHUCIE NYyOIMYHO MPEICTaBIATh PE3yIbTaThl
MPOSKTHON WM HCCIIEIOBATENIbCKON  JICATEIBHOCTH, MPH ITOM
rpPaMOTHO UCHONB30BaTh W3YUEHHBIM MOHATUHHBIA ammapar Kypca

($U3HKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IMIPpU BBITTOJIHCHUHN y‘~I66HI>IX IMPOCKTOB U I/ICCHe)IOBaHI/Iﬁ (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 0053aHHOCTH B rpymmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJadyaMHu, CJICIUTh 3a BBIIIOJJHCHHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aJICKBATHO OIICHUBATHb
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBICTPAHMBATH
KOMMYHUKATHBHOC BBaHMOﬂeﬁCTBHe, IMPOSABJIAA TOTOBHOCTH

paspemarh KOH()IUKTHI

-

O

OOKYMEHT NOAMNUCAH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

-

8 KUIACC
Kon Kon
IIpoBepsieMmble 31€eMEHTHI COAePKAHUA
paszeJia 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
TEOpUM CTpOEHHUs BemlectBa. Macca U pa3mepsl
6.1
MoJieKys.  OmbIThl,  HOATBEPKJAIOIINE  OCHOBHBIE
MIOJIOKEHHS MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mogenu  TBEPAOro, JKUAKONO M ra3o00pa3HOro
6.2 cocTossHuM BemlecTBa. Kpucramnuueckue u amop¢Hble
Tela
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxxaTue
6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
6.6
TETJIOBOTO IBMXKEHHSI YaCTHUI]
Buytpennss sueprusa. CrnocoObl U3MEHEHUsI BHYTPEHHEH
6.7
SHEPIHH: TEeIUIonepeaua u COBepIIeHue padboTh
Bunpl Temonepenadun: TEIUIONPOBOJIHOCTh, KOHBEKIIHS,
6.8
W3ITy9YeHNE
KomnyectBo  TeminoTel.  YaenbHas — TEIIOEMKOCTH
6.9
BEIIIECTBA
TenmooOMeH W TeEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOro OanaHca
[InaBneHue U OTBepAECBaHNE KPUCTATNYECKUX BEIIECTB.
611
Y l\eibHast TEMIOTa IIABJICHHS
OOKYMEHT NOANUCAH
ANEKTPOHHOM NOANKUCHIO [TapooOpazoBanue u  KoHJeHcarus.  Mcmaperwue.
6.12
CepTudukar 0E42607FIFEC395A2E3COFFB7CIBEOF2 Kupienne.  YpaenpHas  Temmora — IapooOpa3oBaHMs.
Dk dibmeas b

OdencTeuTeneH
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3aBUCUMOCTh TEMIEpaTypbl KUIIEHUS OT aTMOC(EpHOTro

JaBJICHUA

6.13

BitasxxHOCTB BO311yXa

6.14

6.15

6.16

6.17

9Hepr1/1;1 TOILJIMBA. y,I[eJ'IBHaj[ TEIJIOTA CropaHus

[Ipunnuner  paboter  TermmoBeix — aBuratenet  KIT/]
TEIIOBOr0 JABHraTeisd. TelIoBele OBUraTelX W 3allMTa
OKpYKaroILEeH cpebl

3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
rpoiieccax

[IpakTrueckue pabOThI:

###Par###OnbITel 0 OOHAPY)KEHUIO JCHCTBHSI CHII
MOJICKYJISIPHOTO MTPUTSIKEHUS.

####Par#H##OnbITEl 110 BBIPALIMBAHUIO  KPUCTAJUIOB
TTOBApEHHOM COJIM WIJIHM caxapa.

#H#H#ParH#H#ONBITEI TIO HaOJIONCHUIO  TEILIOBOIO
pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
###Part##Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
Ipuia.

#H##Parf##0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTH
JABJIEHUs BO3JyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKJICHUS.

##H#Par###] [poBepka runoressl JMHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###PartH#Habmonenne U3MEHEHUS BHYTpEHHEH
JHEPTUU Tela B pe3ylbTaTe TEeIulonepenayn U padoThl
BHCIIIHUX CHIL.

###Part##lIccnenoBanre SBICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAaHUM XOJOAHON U TOpsSYEd BOJIBI.

#H##HPar####Onpenenenue KOJIMYEeCTBa TEMJIOTHI,

o
OOKYMEH
3NEKTPOHF

Ceprudurar OE42607FIFEC395A

T NOANUCAH
JOM NOAMNUCHIO

ZE3COFFB7CIBEOF2

NOYyYEHHOTO BOJOM INpPH TEMIOOOMEHE C HArpPETHIM
METAUINYECKUM LIWIMHAPOM.

##Par###Onpenenenue YIAEIbHOU TEIIIOEMKOCTH

OercteuTtened ¢ 05.02.2026 no
Bnapeney KyHuy Mana KDpeegHa

.
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BEIIIECTBA.

###Par###lccnenoBanue npouecca UCapeHusl.
###Par###OnpeneneHue OTHOCUTEIBHON  BJIAXKHOCTH
BO3/yXa.

###Par###Onpenenenue yAelbHONW TEIUIOTHI IIJIaBICHUS

JIbJA.

6.18

dusznueckue SBICHUS B TPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHE W KAaNMWULIPHBIC SIBICHHUS B IPHUPOJE,
KpUCTaJUIBI B TIpupoe, uanyueHue CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue YCTPOﬁCTBaZ KaIllWJIJIAPHI, IIPpUMCPLBI
HCII0JIb30BAHHA KPUCTAJLIOB, )KI/II[KOCTHLIf/'I TEPMOMCTD,
JaT4YuK TEMIICpaTypbl, TCPMOC, CHUCTCMa OTOIIICHHA
AOMOB, THUI'POMCTPBI, IICUXPOMECTP, I1apoBad Typ6I/IHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

Onextpuzanys Ten. J[Ba poaa 3JIeKTpUUECKUX 3apsi/IOB

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT

BEJIMYMHBI 3apSAA0B U PACCTOSHUSI MEXTy TEJIaMH)

7.3

Onekrprueckoe nojie. Hanpsok€HHOCTh 3JIEKTPHYECKOTOo
nons. lIpyHIUD Cyneprno3uiuu IEKTPUYECKUX MOJIeH

(Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocurenu »siexTpuueckux 3apsioB. OJIeMEHTapHBIN
anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHNMKY U

AUDJICKTPUKU

7.5

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

7.6

ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

QJCKTPHUYCCKOI'0 TOKA. W cToYHNKH TOCTOSTHHOTO TOKA

-

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW Noarmteio

CepTudmiat OE42B07FIFEC285

HelicTBus 3JIEKTPUYECKOTO TOKA (TeroBoe,

XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

Oercteutened ¢ 05.02.2026 no
Bnapeney KyHuy Mana KDpeegHa
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KHUAKOCTAX U radax

Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE

7.8

HaIpsHKEHUE

ConpotuieHue MPOBOJIHUKA. VYneabHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma JJ1s1 yyacTka Lenu

[TocnenoBarenbHOE W MapajyIEIbHOE  COCIUHEHUE
7.11

MPOBOJTHUKOB

Pabora m MOIIHOCTH DJJICKTPHUUYECKOTO TOKA. 3aKOH
7.12

Jxoyina — Jlenna

DNEKTPUYECKHE IENU W TMOTPEOUTENN SICKTPHUISCKON
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossnnble MarHuThel. B3aumonelcTBUE IOCTOSHHEBIX
7.14

MAarduToB

MarautHoe T1ojie. MarHutHoe T1ojie 3eMId H  €ro
7.15

3HaYEHHE IS )KU3HU Ha 3eMiie

OmneiT Opcrena. MaruutHoe mosie 3J1eKTPUYECKOTo TOKa.
7.16

[IpuMeHeHue >7IEKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb TOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

JJIEKTPOJBUIaTeNe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCcIopTe

Oneitel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasumno Jlenna

DIIeKTPOTeHEPATOP. Cnioco0mr MOJTYICHUS
7.19 JJEKTPUYECKON  SHEpIuH. DJeKTpOCTaHIMU  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTraeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKIUEH

4 7.20 Y IPH CONTPUKOCHOBEHUH.
OOKYMEHT NOOANWUCAH W .
3MEKTPOHHOM MNOANUCHIO CLieqoBaHUE JEUCTBUSA AJIEKTPUYECKOTO TIOJISI Ha
CepTudukar 0E42607FIFEC395A2E3COFFB7CIBEOF2 HPOBOAHMKH U TA3JICKTPUKH.

Oercteutened ¢ 05.02.2026 o 0
Bnapeney KyHuy Mana KDpeegHa
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COopka u mpoBepka pabOTBI SICKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaIIPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPEe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUTMHBI, TJI0ILAU ONEPEYHOr0 CEUEHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHUS HANpPSIKEHUH MpHU
MIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CWJIbl TOKa HpU HapaieIbHOM
coequHEHUM  pe3uctopoB.  OrmpeneneHue  pabOTHI
3JEKTPUYECKOTO TOKa, MAYLUIETO0 Yepe3 PpPe3UcTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIEISIEMON Ha pesucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpsKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO 1MOJIsl IOCTOSIHHBIX MarHUTOB MPU
ux o0beAMHEHUM U pasjeneHuu. VccriemoBaHue
JEICTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHUJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJlIeHHUs TOKa B KaTrymike. l3yueHue

JIECTBUS MarHMTHOTO IOJS Ha MIpOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KITA
3JIEKTPOJIBUTATEIIHLHOMN YCTaHOBKH. OnbIThI o

HNCCIICOOBAHUIO SABJICHU BHGKTpOMaFHI/ITHOﬁ HHAYKIHUU:

-

o OOKYMEHT NOAMWUCAH

INEKTPOHK

{OK NoANUCLID

-\\l

UCEICIOBAHUC W3MEHEHHMI 3Ha4YeHUSI U HaITpaBJICHUA

WHJIYKIIHOHHOTO TOKa

CepTudmiat OE42B07FTFEC3IEEA

ZE3COFFB7CIBEOFZ

Oercteutened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa
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7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiiu, Apeld MmooCcoB,
pPOJIb MAarHUTHOTO TOJISL JUISl J)KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHudeckue yYCTPOWCTBA: DJIEKTPOCKOIl, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON SHEPIUH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
AICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEIOXPAHUTENN, AIIEKTPOMArHUT, 3JIEKTPOJIBUraTelb

MMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKaA

-

O OOKYMEHT NOAMWCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

.




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne pomu  (QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEICTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKM B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUHM MPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NYECKUX SBICHUI
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/Ie OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I 1 UCIIOJIB30BAHHEC HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/BI/I‘-ICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U cbmnqecm/le SIBJICHUA,

UCTIONB3YS (PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM

-

[OKYMEHT NOANM (.SREHIO,HGHI/IS[ H}ﬂBI/IJ‘I 0e3omacHOTO TpyAa: HaOmroAeHUE (HU3HMYESCKUX
o ANEKTPOHHOW MO NSk DI

CepTudurkar 0E42B07FIFEC395A2E3COFFB7CYMERAE CAMOCTPSITEIEHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY

Oencteutened ¢ 05022026 no 01052027
Bnapeney KyHy Mana KDpeesHa
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U3 JJaHHOrO Habopa 00OpyAOBaHMs IO MHCTPYKLHH, ONUCHIBATh XOJ
OTIBITA U 3AIHCHIBATD €0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BETUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCHEPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HaUEHUE BEIMUYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3YyNbTaTOB U3MEPECHMUI;
IIPOBEJCHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO ~ cOOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEICTAaBIATH
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJIE TaOIMIl U
rpauKOB, YYUTHIBATh MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoJIelei
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPJOE TEIO, MOAETH CTPOCHHS
ra3oB, JKUJIKOCTEW U TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJENIb aTOMHOTO sjipa) U YMEHHE NPUMEHSTh UX JUIs

00BsICHEHUS! PU3UUECKUX MTPOLIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallMUd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PH3UIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a1ayH,
BBISIBIISITh HEJOCTAIOIINE JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOaUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIATh Pa3MEPHOCTh

(I)I/I3I/I‘-ICCI(OI71 BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpu pCHICHUH 3a1a4n

YMmenue XapaKTCPU30BaTh  MPHUHIUIIbLI HGﬁCTBHH TCXHHUYCCKHUX

-

nnwmsgﬂ*r nog
9NEKTPOHHOM NC

YETPOHCTB, B—(OM 4HCIe OBITOBBIX MPUOOPOB, M MPOMBILUICHHBIX

IMNGRKkk00rmuecKyX MpoIEccOoB MO MX OMMCAHMIO, UCIIOJIB3Ys 3HAHHUS O
UCh}O

CBOMCTBaX (DUMYECKUX SBICHUH W HEoOXoauMmble (DHU3NUECKHE

Ceprupurar OE4 2607 HFEC385
Oercteutened ¢ 05.02.2026 no

Bnapeney KyHy Mana KDpeesHa

.




3aKOHOMECPHOCTH

10

YMeHHe UCHOJNb30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCETHEBHON KM3HM I oOecredeHuss Oe30MacHOCTH TpH
oOpamieHUd ¢ OBITOBBIMH ~ TNIPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U  COOJIOJEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXAlOIEH cpele; MOHUMaHUe
HEOOXOUMOCTH TPUMEHEHUS JOCTIKEHUN (PH3UMKH M TEXHOJIOTHMA

U PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHUS

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCSA 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IpPHU
BBINIOJJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKoro cojep:KaHus, CIPaBOUHbIE MaTepUalbl, PECYPChl CETH
WnTtepHner; BrnageHue 0a30BBIMM  HaBBIKAMU  INpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHBbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB

-

O

NOKYMEHT NOANWUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/lePKAHUS
2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHUS  MOJICKYJIIPHO-KMHETHYECKOM  TEOPUU  CTPOCHHUSI
2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTRA.
Kpucrannmaeckue u amopdHbie Tena
55 JBwxenue wyactuiy BemiecTBa. CBS3b CKOPOCTH  JBMIKEHHUS YacTHI[ C
' Temreparypoil. bpoyHoBckoe aBrkenue, nuddysus
2.3 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
2.4 TennoBoe paclIMpEeHNUE U CKATUE
2.5 TennoBoe paBHOBECHE
) Buyrtpennsis sueprus. Pabora u Teronepenaya Kak CrocoObl H3MEHEHHs
© BHYTPEHHEHN 3HEPruu
2.7 Bunp! Teruionepegaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUEeHUE
Harpepanne wu oxnaxnenue ten. KoaumyecTBO  TEmIOTHL. Y aeiabHas
TETIJI0OEMKOCTb:
2.8
Q=cm(t,—1;)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IpOIEcCax. YPABHEHUE TEIJIOBOTO
Oamanca:
2.9
0+9 +..=0
Ucnapenne u kxoHaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE
510 UCMapeHusi M KoHAeHcauuu. KuneHwe IKHUIKOCTU. YJienbHas TerjioTa
' napooOpazoBanus: L = Q/m
2.11 Biiaxxnocts BO3yxa
[InaBnenne wu kKpuctammuzanus. V3MeHeHHe BHYTPEHHEW »HHEpPruu MpH
4 TJIABJIEHNMH M KPUCTAUTM3AMH. Y IebHAs TeIIoTa IIaBIeHHS:
o AOKYMEHT NOAMNWUCAH
SHEKTPCIHHD%\I'_I@I'IHCHD
Ceprugukar 0E42607FIFEC395A2 ESCE:E?C'IEEDFZ

OedcteuTened ¢ 05022026 1o 01052027
Bnapeney KyHy Mana KDpeesHa
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BHYTpeHHHH OHEPIus CropaHus TOIJIMBA. y,Z[GJ'IBHaH TEIJIOTA CropaHus TOIIIMBA:
213 g=0Q/m

2.14 [Tpuniuns! padboTs! TeroBbix apuraresnei. KIT/[ terioBoro apurarens

Ipakxmuueckue pabomol

N3mepenne yaenbHOM TEMIOEMKOCTH METAJUIMYECKOr0 LUIIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (QUKCUPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOT'O HAarpeThIM LWJIMHIPOM, IIOCJIE OIYCKAaHMsS €ro B BOJY KOMHAaTHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIUIOTHI
IiaBieHus Jpga. MccnenoBaHue UM3MEHEHHUs TeMIepaTypbl BOJBI  IIPU
pa3JMYHBIX YCIOBHUAX; SBJICHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOTHOU M
ropsiuei Bo/bl; poIecca UCIapeHUs]

Qusuueckue A6neHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIIpHBIE
2.16 ABJICHUS B NIPHUPOJE, KPUCTAIIBI B NpHUpoAe, uiinyueHue ColsiHLa, 3aMep3aHue
BOZI0EMOB, MOPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea. KauWIspbl, IPUMEPHI UCIOIb30BAaHUS KPUCTAJIOB,

JKUJIKOCTHBIN TECPMOMCTP, AAaTUUK TEMIICPATYpPbI, TCPMOC, CUCTEMA OTOIIIICHHUA

217 JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpu3anus Tei. J[Ba BUa 3IeKTPUUECKUX 3apsI0B
3.2 BsaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia
Onektpuueckoe mnone. Hanpsoxk€HHOCTh anekTpuyeckoro mois. I[IpuHuun
. CYIEPIIO3UINH IEKTPUUECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snextpudecknx 3apsaoB. JIeHCTBHE DIIEKTPUYECKOrO IIOJS HA
3 ANIEKTpUYecKue 3apsbl. [[pOBOJHUKN U TUANEKTPUKH
ITocTosiHHBIN AneKTpUYecKuil TOK. JleficTBus 3nekTpuueckoro Toka. Cuma Toka.
Hanpsixenue.
- 3-6 1=—q/t-"t=A ~
o [OKYMEHT NOAMNWUCAH
ANIEKTPOHHOU NOANUCHIO
CepTuduiar OE42B07FIFEC 3 y
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DJIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
18 3akon Oma ju1s yyactka snekTpudeckoi uenu: I = U/R
ITocnenoBarenpbHOE COETUHEHUE IPOBOAHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COIPOTHBIICHUSI:
U=U;:I=1+I1,; Rz;.
Cwmenranabie COETMHEHUS TPOBOTHUKOB
3.10 PaboTta u MmomHOCTh 351ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 2
. Q=I"-R-t
310 OmneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHAYKLIUH
313 MarnuTHoe 10J€ TMOCTOSIHHOTO MarHuta. B3aumMoaeicTBUe NOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME€ MAarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpaxmuyeckue pabomuol
WN3mepenne  2JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PaOOTHI ANIEKTPUIECKOTO TOKA.
WccnenoBanme 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHUKE
316 (pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHS Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH
COTNIPOTHUBIICHUSI OT JJIMHBI TTPOBOJHUKA, TUIOMIA/IA €r0 MOMEPEYHOT0 CEUCHUS U
YAEIBHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBwiia A IEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIBHOM
4 coe, I/IHCHI/II/I npOBo;[HmaﬁlB, npaBujia JJIsl CHJIbI 3JEKTPUYECKOTO TOKa MpHU
OOKYMEHT NOANUCA
3 nEKTPcJHHGﬁMWH@E{I@O@HHHGHHH MIPOBOJAHMUKOB (PE3UCTOPHI U JIAMITOUKA)
CepTudurar 0E42607F BHT395A2KPURRRRIKNBE(FRIeHUs. 6 |npupode. DIIEKTpPUYECKUE SBIEHUS B aTMmocdepe,
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SJICKTPHUYCCTBO KUBBIX OPTraHU3MOB, MAarHUTHOC I10JI€ 3CMJ'II/I, ,Z[pCI;'I(b IIOJIKOCOB,

POJIb MAaruuTHOTI'O IMOJIA IJIA ) KU3HU Ha 36MJI€, MOJIIPHOC CUSAHUC

Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIEKTPUYECKOW  OSHEPTUH,  BJICKTPOOCBETUTEIBHBIE  IPHOOPHI,
3.18 HarpeBaTeJIbHbIE AJIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE

NpEaAOXpPaHUTCIN, OJICKTPOMArHuT, OJJICKTPOABUIATCIIbL IIOCTOAHHOI'O TOKa,

TEHEepaTop MOCTOSAHHOIO TOKA
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OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIAA YYHEHUKA
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