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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3uKe ycTaHAaBIUBAET paclpeaesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € IENbI0 OKa3aHUS METOAUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJ0oTHEel, acTpOHOMUEH U hu3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuu mnpenomaBanus ydeOHoro mpenmera «Dusukay B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHHSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATBHON AeSTEILHOCTH, CBA3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHust OTBOAMUTCS B 8 Kiacce — 68 wyacoB (2 yaca B HEIEIIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEIOBOE pacClIMpEHNE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH OJHEpPruu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLMS, U3ITy4YEHHUE.

KonnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHUS OT aTMOC(HEPHOIo
JABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

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

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmroaenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMaudBaHUs U KaWUISIPHBIX SBJICHUH.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3MeHeHue naBleHusi raza Mnpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnroneHnue KurmeHus.



12. HabnrogeHue nocTosHCTBA TEMIEPATYpPhl IPU TUIaBICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl IO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUIKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tella B Pe3yJibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSIHUS MEXKIY TEJIaMM).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUANA 3aps.
Crpoenne aroma. IIpOoBOOHMKM W JUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuyeckass uenb. Cunma  ToOka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
JU1s1 ydacTka uenu. [locnegoBarenbHoe U MapajuieIbHOE COEIMHEHNE POBOIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUUYECKOoro Toka. 3akoH Jxoymsa—Jlenna.
DneKTpuYecKre Lenu U MOTPEeOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MaraHuTHOE 1OJI€ JNEKTPUUYECKOro ToKa. [IprMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOSTHHOTO ~ TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnekTporeneparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIHS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
N cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHue cuiibl Toka aMInepMeTPOM.
. I3MepeHune 21eKTpUuecKOro HanpsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3/ie/ICHUsI MOJIOCOB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
. DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBjieHUsI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnbiTel @apages.
. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOIO TOKAa OT YCIOBHMl €ro
BO3HUKHOBEHHUS.
. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnvie pabomul u onvimeal.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DOJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKHA U
JTUBJIEKTPUKHU.

COopka 1 mpoBepka paboThI EKTPUIECKOMN IIEMH TOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYILIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHECHUU
U pa3JieJICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUsI TOKA B KaTYIIIKE.
N3yueHnne neicTBUsI MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydueHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEl 1O HKCCIECIOBAHUIO SIBICHHUSI BJIEKTPOMAarHUTHOW WHAYKIWHU:
UCCIICIOBAaHUE W3MEHEHUM 3HAYCHHS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABJIECHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3UUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTO TOBEACHHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE y4YacTHE€ B pEUICHUWU MPAKTUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHUHU HOBBIX (HU3HUECKUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX TOCIEACTBUN.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIE  y4eOHbIE  JCHCTBHS,  PETYJISTHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH Y TIPOLIECCOB, JI€NIaTh BBIBOJIBI C UCTIOIb30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JNAHHBIX C y4ETOM TMPEAIOKEHHON yueOHOI
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHE 33Ja4d U TOAJEpKAHUE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTI)KEHHUIO: paclpeleNaTh poiH, OOCYKIaTh MpPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3MUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U TMpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSCHATh TPUYMHBI  JOCTIDKCHUS]  (HEIOCTHUKEHHUS) PE3yJbTaTOB
TeSITEIbHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIMXCS CHUTYyallUid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYrOTo YeJIOBEKa B X0OJI€ CTIOpa UM TUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



IpU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pelieHnr GU3NUECKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI
K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIIICHHBIM M HEHACHIICHHBIA IMap, BIAKHOCTh
BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOM JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, AIEKTPHUECKOE I0JI€, MPOBOJIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIusl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJIeBaHUE), KUIICHHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAI0B, JEHCTBUSA JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJsl HA TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHasE MWHIYKIHS)
[0 ONHCAHWID HUX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpY’XaoIlleM Mupe, B TOM 4Yucie (U3HUECKUE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUWE W KalWUISIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoe, u3inydenue ConHia, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noar0CcoB, poJib MATHUTHOTO MOJIS 1Sl )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, MPU 3TOM MEPEBOJAUTH MPAKTHUYECKYIO 3a/adyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIMKMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUYECTBO
TEIJIOTHI, yJleJbHAsg TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMOJEe3HOro JCHCTBUS TEIIOBOM
MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CUiia
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, COMPOTUBJIEHUE IMPOBOJHMKA,
yZeJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOILIHOCTH AJEKTPUUECKOTO
TOKa), TPU OMHCAHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICTT



UCIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €AUHUIIBI (PU3UYECKUX BEJIUYUH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOIIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKONW TEOPUHU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMATUUYECKOE BHIPAXKECHHUE,
OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ omnopod Ha |—2 W3yYeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3ajaud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl OMHCAHME HCCIIEIOBAaHUS, BbIICIATDH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydaroimle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NEKTPUYECKUX  3aps/iOB, B3aUMOJECHCTBUE TOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 IMPEII0KEHHOTO
000py1I0BaHUsl, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXa, CUJIBI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX



npuOOpOB U JATUYMKOB (PU3UUECKUX BEITUYMH, CPAaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO CONPOTHUBIICHUS BEIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCIICOBAHUE IMOCIEAOBATEABHOIO U  MAPAJJIEIBHOTO COEAUHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJOKeHHOMY IUIaHy, (pUKCcHpoBaTh
pe3yabTaThl HOJYYEHHOW 3aBUCUMOCTH B BU/JIE Ta0OIHII U TpadUKOB, 1€1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUCHUE BEJIMYHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh NPUHIMUIBI JEHCTBUA M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK AJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsi), AIIEKTPUYECKUE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHbBIE
pUOOPHI IO CXEMaM U CXEeMaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKHUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJIEBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI 2JIEMEHTOB JIEKTPUUECKUX LIETICH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TIOBCEJIHEBHOMU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOLIEH CPEJIE;



OCYIIECTBISITh TOMUCK HHPOpMaUu (PU3NYECKOTO COAECpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEOCTOBEPHOI];

UCIIOJIb30BAaTh MPH BHINIOJHEHUHN YUYE€OHBIX 3a/laHUN HAy4YHO--IIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BhaAeTb nNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIEpKaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIAT PE3YIbTaThl IPOSKTHON
WA UCCIIEZIOBATENBCKOM eI TEIbHOCTH, IIPX 3TOM T'PaMOTHO HUCIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUMA (PU3UIECKHIX
MPOIIECCOB pacHlpeAensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBHHU C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJIHEHUEM IUTaHa JEHCTBUI U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JESITEIbHOCTD TPYIIIBL, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3pea 1. TenioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
12 Terumoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MArHUTHbIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i 7 20 1 6
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
23 Marmutisie Apaetis 0 1 2 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14



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

8 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoThbI pecypenr
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KNHETUYECKON 1 bubnuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIAOIO, KUIKOTO U
3 ra3§06pa3HoI;H0 cocmainﬁ 1 bubmorexa OK
https://m.edsoo.ru/ff0a540e
BEIIeCTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETHUYECKOW TeOpHUHU
5 Kpucranmmaeckue u amopdabie 1 bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KalUJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxatue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIIEpaTypbl

8 CO CKOPOCTBIO TEIIOBOTO JABUKEHUS
YaCTHI]
9 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6nmmorexa [IOK
10 Bunpl Tennonepenaun
A peA https://m.edsoo.ru/ff0a6412
11 KonuuectBo Temnotsl. Y aenpHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca.
12 TemmooOMeH U TEIII0OBOE bubmorexa HOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopuas pabora
"HccnenoBaHue IBIEHUS bubmmoteka IIOK
13
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"
PacueT koaudecTBa TEILIOTHI,
14 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIENSIEMOT0 UM MIPU
OXJIAXKICHHH
15 Pemrenue 3agad mo reMme
JlabopaTopHnas padbora
16 "On g CJ'IEHI/IC . eIbHOM bubmorexa [JOK
pedt 1 | https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIICCTBA
17 OHeprus TommBa. Y ienbHast bu6muoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
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IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKUX TeJI. Y AelIbHas bubmorexa OK
p ghde https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
19 Pemrenune 3ama4d nmo reme bubmorexa HOK
https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue 1 KOHACHCAIHS. Bbu6muoteka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunue. Y aenapHas Tewiora
mapoo0Opa3oBaHus ¥ KOHIEHCAINH.
21 3a§HCH1€IOCTB TEMIIEPATYPEI bubmotexa [JOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(EPHOTO
IaBJICHUS
BrnaxaocTs Bo3ayxa. JlaboparopHas
29 pabora "Onpenenexnue bubnnorexa [JOK
OTHOCHUTEIHHOHU BIAKHOCTHU https://m.edsoo.ru/ff0a7628
BO3ayXxa"
93 Pemenue 3aa4 Ha onpeseneHue
BIIQYKHOCTH BO3JTyXa
[TpuHIHIBI paGOTHI TETIIOBBIX
24 nsurateneif. [TapoBas TypOuHa.
JIBurarensb BHYTPEHHETO CTOPaHHs
KII/I TermoBoro nBuratensi.
25 TermnoBble ABUTATENN U 3aIIUTA bubmorexa [JOK
. https://m.edsoo.ru/ff0a7c7c
OKpYKaroIIel cpebl
26 3aKOH COXpaHEHUS U MTPEBPALICHUS
SHEPTUH B TEILIOBBIX MPOIIeccax
97 [ToaroroBka Kk KOHTPOIBHOM paboTe bu6nunorexa LIOK

0 TteMme "TermIoBbIe IBICHUS.

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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N3menenue arperaTHeIX COCTOSHUI

BelrecTna"
KonrponsHas pabora o Teme
28 "TemnnoBsie sBieHus. MzMenenue bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BeIlecTBa
29 DnekTpusanus tei. /[Ba pona
ANEKTPUUYECKUX 3apsI0B
VYpok-uccnenoBaHue
30 "DnexkTpu3auus Tea UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"
31 B3aumMogeiicTBre 3apsyKeHHBIX TEIT. bubmmoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIeKTpUUECcKOe MoJe.
32 HanpsikeHHOCTD 371€KTpUUYECKOro bubmuoteka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpudeckux 3apsaoB.
33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmmnoreka HOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMEHEeHNE bubnuotexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnkn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUS SIEKTPUIECKOTO TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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VYpok-uccnenosanue "Jleiictue

38 AIEKTPUICCKOTO TOJIS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B MeTaJljIax, bubnmnoreka HOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb 1 eé
COCTaBHBIE YaCTH
Cuia Toka. JJaboparopHas padota

41 "U3MmepeHnue u erl)“ Jmp OBalle)I/Ie CHIIBI 0.5 bubmorexa HIOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HATIPSKEHHE.

42 BoasT™merp. JIaboparopnas pabota 05 bubmmoreka [JOK
"N3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTHuBIIEHUE IIPOBOIHNKA.
43 Vv eJIfI)I)HOG COII OTI/II)BJ'IGI—II[I/IG bubmorexa LOK
a p https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJIEHHUS IPOBOJHUKA OT €r0 1 bubnmorexa [TOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, TIOMIA/IH ITOTICPEIHOTO
ce4yeHMs U matepuaia”
3aBUCUMOCTH CUIIBI TOKA OT
45 HanpspkeHus. 3axoH Oma s bubnnorexa [JOK
p ' A https://m.edsoo.ru/ff0aad4a
ydacTka [ernu
JlaGoparopHas padora
" PATOPHA! b bubmuoreka [{OK
46 Uccnenosanue 3aBUCUMOCTHU CUIIBI 1

TOKa, UIYIIEro Yepe3 pe3ucTop, ot

https://m.edsoo.ru/ff0aa04e
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COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napajjicJibHOC

47
COCTMHEHUS TIPOBOTHUKOB
JlabGopaTtopHas padora "IIpoBepka
48 MpaBuia CIOKEHUS HANPSYKEHU I bubnmnoreka HOK
MIPY MOCIET0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Pemenue 3a1a4y Ha mprUMeHEHHE
49 3akoHa Oma 1S pa3auyHOTO bubmmorexa [JOK
VP https://m.edsoo.ru/ff0aadle
COEMHEHUS POBOIHUKOB
Pemenue 3agau Ha npuMeHeHUE
50 3akoHa Oma 1Sl pa3auyHOTO bubmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTH
o1 AIEKTPUUYECKOTO TOKA. 3aKOH brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabota
52 "On Ie) eJ'IIG)?HI/Ie pa60T51 ¥ MOIITHOCTH brbmmorexa [TOK
pedt P " H https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNeKTpUUecKue 1enu 1
53 NOTPEeOUTENH IIEKTPUUECKOM bubmuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOIBHOU paboTe
" bubnuotexa [JOK
54 10 TeMe "DJIEKTPUUECKHE 3aps/Ibl.

3ap$[)KCHHBIe TCJIa U UX

https://m.edsoo.ru/ff0abd2c
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B3aumoaercTBus. [locTosIHHBIN
AJIEKTPUYECKUM TOK"

55

KonrponsHas pabora o Teme
"DnexTpruuecKkue 3apsbl.
3apspKeHHBIE Tela U UX
B3aumoaeurcTBus. [locTosTHHBIN
AJIEKTPUYECKUMA TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

56

57

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJIEVICTBHE

Ypok-uccnenosanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojie. MarauTHoe noJie
3eMJId U €ro 3HaUEHHUE IS KU3HU
Ha 3emiie

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

59

OmnsiT OpcTena. MarHuTHoe nose
AJIEKTPUYECKOTr0 TOKa MaruHuTHoe
I10JI€ KaTYIIKH C TOKOM.
IIpuMeHeHNe ANEKTPOMAarHuToB B
TEXHHKE.

bubmmoreka IIOK
https://m.edsoo.ru/ff0acld?

60

61

DNeKTpOoABUTaTEIb TIOCTOSIHHOTO
Toka. Mcrons3oBanue
ANEKTPOABUTaTENIeH B TEXHUUECKUX
YCTPOMCTBAxX U HAa TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI eKkTpoaBUTaTess"”
JlabopaTtopHas pabora "3yuenue
AJEKTPUYECKOTO IBUTATENS
MOCTOSIHHOTO TOKa (Ha Mozenu)"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abea8
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62

Omnbrtel @apasest. 3akoH
AJICKTPOMArHUTHON WHIYKITHH.
[IpaBuio Jlenna

63

Onexrporenepatop. CriocoObt
MOJTyYCHHUS DIIEKTPUUECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIrUn

64

[ToaroroBka K KOHTPOJILHOU padboTe
110 TeMe "DIIEKTPUUECKHE U
MAarHuTHBIC SBJICHHS"

65

66

67

KonTponbhas pabota no teme
"JJIeKTpUYECKUE U MAaTHUTHbBIC
sIBJICHUS "

PesepBHylit ypok. Pabora ¢
TeKcTaMH 110 TeMme "TemnoBele
SIBJICHUS"

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "IlocTosSTHHBIN
ANEKTPUYECKUH TOK"

bubnuoreka [{OK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acc5e

bubmmoteka IIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TeKcTaMH 1o TeMe "MarauTHeie
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

13
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 8 kinacc/ [leppimkun A.B., O61ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocsemieHue

» COopHUK 3aaa4 1o pusuke: 7-9 ki.: k yueOHukam A.B. Ilepbiikuna
«Dusuka. 7 knaccy, «®Puszuka. 8 kinacey, «dusnka. 9 kmace». PI'OC (k
HoBoMy DI1Y) / A.B. Ilepwimikun; coct. I'.A. Jlonuiosa. — 4-e uzf., nepepad. u
nom. — M. : I3naTenscTBO «OK3amen», 2022. — 271, [1] c. (Cepus «YuebHo-

MGTOI[I/I"IGCKI/Iﬁ KOMHHGKT»)

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJISA
o ®usuka: 8 kiacc: 6a30BbIi ypoBeHb: MeToinueckoe nocodue K
yueOHuky .M. Ilepsiikuna, A.W. Usanosa/ O.A. Uepnukona, C.H.

I'manenkoBa, B.B. Kyapssies. - 3-e u3zz., nepepad. - Mocksa: [Ipocsermienue,

2023. - 92, [1]c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

IHOC Mos mkoma. https://myschool.edu.ru/
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