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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs COCTaBlIEHA Ha
OCHOBE TMOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3zoBaTenbHOW mporpammsbl, npeacraBieHHblx B PI'OC 00O, a takxe ¢
yaétoM denepaibHON pabodeil mporpamMMbl BocnuTaHus W KOHIENMIIMK TIPernojaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue  mporpaMMbl 1o (U3MKE  HaMpaBiIeHO Ha  (QopMUpOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTU O0YYarOUUXCsl U OpraHU3aIuIo U3ydeHus: (U3UKUA Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme mo ¢pu3nke y4uThIBaIOTCS BOZMOKHOCTH Y4€OHOTO
npeaMera B peanmzanuu TpedboBaHuid @I'OC OOO Kk MmiIaHUPyEeMbIM JTUYHOCTHBIM U
METalpeIMETHBIM ~ pe3yJbTaTaM  OOy4YeHHsA, a TaKkKe MEXKIPEAMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpeliejieHuE y4yeOHOro marepuayia Io
rojaM o0y4yeHus (10 Kjlaccam), MPeIaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh U3yUYEHHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKaHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroImuXCs.

[Iporpamma mno ¢usuke paspaboTaHa ¢ UEIbIO OKa3aHHUS METOAMYECKOW IMOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YyIONIUM JJISI €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEAMETOB, MOCKOJbKY (DU3UYECKHUE 3aKOHBI Jie)KAT B OCHOBE MPOIECCOB W SIBIICHUI,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueii, BHOCUT BKJIa
B ECTECTBEHHOHAYYHYI0 KapTHHY MHpa, MPEJOCTABISIET HaumOojee SCHbIE 00pa3ibl
MPUMEHEHUSI Hay4yHOTO METOJa TMO3HAHMS, TO €CTh CIoco0a MOJYyYEeHHS JOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TrIaBHBIX 3aj1a4d  (U3UYECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW IPAMOTHOCTH U MHTEpeca K
HayKe y 00y4aroInxcs.

N3yuenne ¢uzuku Ha 0a30BOM YpOBHE MpPEAINoOjaraeT OBJIAJECHUE CIETYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YyIOIINUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIIGHWBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UMHTEPHPETUPOBATH JAaHHBIE M MCIIOJIH30BATh HAYyUHbBIC JOKa3aTEIbCTBA JJIs
MOJTY4YEHUS BHIBOJIOB.

[enu u3yuenus (HuU3MKU HA YPOBHE OCHOBHOTO 00IIero 0O0pa3oBaHUs OMPEICTICHBI B
Konnenmuu mnpenogaBanus ydeOHoro mpeaMera «@Pusmkay B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoii denepaiiuu, peaau3yolux OCHOBHbIE 00111e00pa3oBaTeIbHbIC
nporpaMmbl, yTBepkAEHHOW pemenneMm Kosmnerun MuHuctepcTBa MpOCBEUICHUS
Poccuiickoit @enepanuu (mpotokost oT 3 nexadps 2019 r. Ne [TK4BH).

e usyyenus pusukm:



e TMpHOOpETEHHE MHTEpeca W CTPEMJICHUS OOyYaromMXCs K HAYYHOMY H3YyUEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBICHHA O HAYYHOM METOJE TMO3HaHUA U (HOPMUPOBAHUE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (QopMupoBaHME HAYYHOIO MHUPOBO33PEHHUSA Kak pe3yibTaTa HU3YYEHHUS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE TMPEICTABICHUA O PpOIU (QUIUKUA I Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayuied npodeccunoHanbHOU
NESTEIbHOCTH, CBSI3aHHOM C (DPU3HMKOM, MOATOTOBKA K JalibHEWIIeMy OOy4YEeHHIO B
3TOM HAIpPaBJICHUU.

JlocTikeHre 3THX Ielied IporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOLIETrO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELICHUEM CIEAYIOUINX 3a1a4:

e IpUOOpETEHHE 3HAHUU O JAMCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

e MPUOOPETEHHE YMEHUM OMUCHIBATH U OOBICHATh (PUIMUECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJTYUCHHBIX 3HAHU;

e OCBOCHHE METOJOB PEUICHHs MPOCTEHIINX PAcuETHBIX 3a]1a4 C HCIOJIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHME YMEHHUI HAONIONATh TMPUPOAHBIC SBJICHUS ¥ BBIMOJIHITH OIBITHI,
nabopaTopHbIe padOTHl U AKCIIEPUMEHTAIIbHBIE UCCIEAOBAaHUS C UCIIOIb30BAHUEM
U3MEPUTENbHBIX IPUOOPOB;

e OCBOEHHUE MPUEMOB paboThI ¢ HHPOpMaIen PU3NIECKOTO COAEPKaHUS, BKITIOUas
MHPOPMAIIMIO O COBPEMEHHBIX NOCTWKEHUSIX (DU3MKH, aHAU3 U KPUTHUECKOE
OLICHMBaHUE UH(OpMAIIIH;

e 3HAKOMCTBO €O cdepamu MNpodecCuoOHATBHON AEATETbHOCTH, CBSI3aHHBIMHU C
(U3MKON, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nUecKoi HayKHu.

Ha wu3ydenne ¢Qusuku (06a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOIO OOLIETro
o0pa3oBaHUs  OTBOJMUTCS B 8 wmacce — 68 wyacoB (2 yaca B HEJENIO
[Ipeasaraemelil B mporpamme o (pu3MKe NepedyeHb J1a0opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATEIBHBIA XapaKTep, YUYUTENb JIeJacT BHIOOp MPOBEIEHUS J1a00paTOPHBIX padOT
U ONBITOB C Y4YETOM MHAMBHIYaJbHBIX OCOOEGHHOCTEH OO0yyaroummxcs, CIHcKa
OKCIIEPUMEHTAIBHBIX 3aJaHui, MpesiaraéMbIX B PaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 1o Pu3nKe

COJAEPKAHUE OBYYEHUSA

8 KUIACC

Pa3nenl . TensioBble ABJICHUS.



OCHOBHBIEC TOJOXEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUHM CTPOCHHS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAIOIINE OCHOBHBIE MOJOKECHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPUH.

Mopenu  TBEPIOTO, KUIAKOTO M  Ta3000pa3HOTO  COCTOSIHMM  BEIllECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHUE CBOMCTB Ira30B, JKUJIKOCTEN U TBEPIBIX
TE€JI Ha OCHOBE IOJIOKEHUH MOJEKYJIAIPHO-KMHETHYECKOW Teopud. C(CMaudunBaHHEe U
KauJUISIpHBIC SIBJICHUSA. TEIIOBOE pacCIIMpEeHUE U CKATHUE.

Temmneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWUKEHHS YAaCTHII.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHepruu: Terionepenadya u
coBepilieHre padboThl. Bubl Teronepesaun: TeIIONPOBOIHOCTb, KOHBEKIIUS, U3IIyYCHHE.

KonuuectBo TemnoThl. Y aenapHas TEIIOEMKOCTD BellecTBa. TemiooOMeH U TEMI0OBOE
paBHOBecue. YpaBHEHUE TerjoBoro OamaHca. [lnaBneHne W OTBeplieBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TeIoTa IUiaBieHusa. I[lapooOpazoBanue u
koHeHcanus. Mcnapenue. Kunenue. Y aenbHas Tersora mapooOpa3oBaHus. 3aBUCUMOCTh
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxnocTts Bo3myXxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipununer pa6otel TemnoBbix aAsuratenei KIIJ[ TemmoBoro nsuratens. TersoBbie
JNBUTATEIN U 3aIUTa OKPYKAOLIENH CPEIBI.

3aK0OH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. Habmrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmonenue muddyszun.

3. HaGnmronenue siBiaeHUN CMauMBaHUS U KalTWJUIIPHBIX SBICHUH.

4. HalmroieHne TerioBOro pacuiupeHus Tel.

5. M3MmeHeHnue paBieHus Tra3a TpU U3MEHEHUM O00BEMAa UM HarpeBaHUM WU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl renonepenaym.

OxJtaxkeHue npu COBEPIICHUH padOTHhI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HabnrogeHune KumeHusl.

12. HabGnmroaeHue mocTostHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.

13. Mojienu TeraoBbIX JIBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1. OmbITHI IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJISIPHOTO IPUTSHKEHUSI.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl MO HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, KUIKOCTEH U TBEPIBIX
TEI.

4. OmnpenencHue TaBICHUS BO3AyXa B OAJLTOHE MITIPHUIIA.
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5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JAaBJIEHUS BO3[yXa OT €ro 00béMma u
HArpeBaHUs WIN OXJIAXKICHUS.

6. IIpoBepka TrumOTE3bl JWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOWKA XUIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIIEPaTyphl.

7. HaOmionenuve wW3MeHEHUsT BHYTPEHHEH OSHEpruuM Telna B pe3yJbTaTe
TEIJIONEepeaul U padOThl BHEITHUX CHJI.

8. HccnenoBanue siBIEHHS TEmIOOOMEHA NMPHU CMEIIMBAHUU XOJOJHOW M TOpsueit
BOJIBL.

9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOI'O BOJOM MpU TEMIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3nen2. DiekTpuyecKue 1 MATHUTHbIE SIBJICHUSI.

OnexkTpu3aums Ten. JIBa pojxa  SIEKTpUYECKHMX 3apsioB. B3ammonenicTBhe
3apspKEHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTH CHJIbI B3aUMOJCHCTBUS 3apsKEHHBIX Tell
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro  mnosst.  [IpuHnwmm
CYTNEPIIO3ULINH JIEKTPUUECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn onekTpuueckux 3apsmoB.  OJEMEHTAPHBIA  DJIEKTPUYECKUW  3apsi.
Crpoenue aroma. IIpOBOJHMKM W AUANEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUSA 3JIEKTPUYECKOrO TOKA. MICTOYHUKH
MOCTOSIHHOTO ~ TOKa. JIeMCTBUSL  ANEKTPUUECKOr0 TOKa  (TEIJIOBOE, XUMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

Onektpuueckas mnenb. Cuna Toka. DJeKTpudeckoe HarpsbkeHue. ConpoTHBIIEHUE
MPOBOAHUKA. YJEIbHOE CONPOTUBIICHHE BellecTBa. 3akoH OMa sl ydacTKa UEMH.
[TocnenoBarenbHOE M MapajuIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa 1 MOIIHOCTH 35eKTpUUecKoro Toka. 3akoH [xoyns—JIeHua. Dnekrpuyeckue
LEMU U TOTPEOUTENHN IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHUThl. B3auMoIeicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe Tmojie 3eMJIM M €ro 3HaueHWe i ku3Hu Ha 3emue. OmbIT Ipcrena.
MarHutHOe MOoJie 3IEKTPUYECKOTO TOKa. lIpuMeHeHHe 3JIEeKTpOMarHuTOB B TEXHUKE.
JlelicTBME MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. ODJIEKTPOJBHUIATENIb MOCTOSHHOIO
ToKa. Mlcnoyib30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Onbitel ®apanes. SBiaeHue 3yeKTpoMarHuTHOM wuHAYKIuU. IIpaBuno JleHia.
Onexrporenepatop. CrocoObl MOTyYeHHs IEKTPUUIECKON SHEPTrUu. DIEKTPOCTAHIIMKN Ha
BO300HOBJISIEMBIX UICTOUYHUKAX SHEPTUU.

Jlemoncmpayuu.

1. DJeKTpu3alus Tell.
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25.

JIBa poJia 3IIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DJeKTpoCcTaTU4EeCKast HAYKIIHUS.

3aKOH COXpAaHEHUS DJICKTPUUECKUX 3aPsJIOB.

[IpOoBOAHUKY U JUAJEKTPUKH.

MoenupoBaHre CUIOBBIX JINHUN 3JIEKTPUUECKOTO MOJIA.

HcToyHnKHN TOCTOSHHOTO TOKA.

JIlencTBUS NMEKTPUUYECKOTO TOKA.

. DIEKTPUYECKHUI TOK B HKUJIKOCTH.

. ['a30BbIM paszps.

. I3MepeHune cuibl TOKa aMIepMeTPOM.

. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUST BOJTBTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUMN.

. BzaumoiericTBrE TOCTOSSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MOJTIOCOB MarHuTa.
. MonennpoBaHHE€ MAarHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarHutHoE 1nojue Toka. DJIEKTPOMAarHur.

. JleicTBHE MarHUTHOTO IOJI HA IIPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue aBiaeHUS 3IEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel @apajes.

. 3aBUCUMOCTb ~ HAmNpaBJ€HUS HUHAYKIMOHHOIO TOKa OT YCJIOBUH  €ro

BO3HUKHOBCHHUSI.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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10.
11.

OnbeiTel MO  HAOMIONEHUIO  DJCKTPU3ALMM  Tel  WHAYKIMEH ©  TIpH
COTIPUKOCHOBEHHH.

HccnenoBanue nelCTBUS JIEKTPUUYECKOTO OIS HA MPOBOJTHUKHN U JTUDJICKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA.

W3mepenne u peryaIupoBaHie CHIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PEe3UCTOPE.

OnBITB, JEMOHCTPUPYIONINE 3aBUCUMOCTHh JJICKTPHUYECKOTO COMPOTHBIICHHS
MIPOBOJIHMKA OT €r0 JUIUHBI, TUIOIIAIA IMONIEPEYHOT0 CEUCHUS U MaTepHuaa.
[TpoBepka mpaBuiia CI0KEHUSI HATTPSHKCHUH TIPH TTOCIIEIOBATEIFHOM COCTMHEHUH
JBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH MMapaJIJICIIBHOM COSMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.



12. UccnenoBanne 3aBUCHMMOCTH CHJIBI TOKa, HAYIIETO 4Ye€pe3 JAaMIIOYKy, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenue K111 narpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICVCTBUS TOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHUTHOTO MOJS THOCTOSIHHBIX MAarHUTOB IPU UX OOBEIMHEHUU U
pasencHun.

16. MccnenoBanmue AENCTBHS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, EMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI B3aUMOJEHUCTBUS KATYLIKH C
TOKOM M MarHuTa OT CWJIbI TOKa U HAIPABJICHUs TOKA B KaTYIIKE.

18. MI3yueHue AeicTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHUE padOThl DIEKTPOJBUTATENS.

20. M3mepenne KIIJI anmekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITBI 1O HCCIEAOBAaHUIO  SBJICHHUSI  DJICKTPOMAarHUTHOW — MHIYKIIMH:
UCCIJIEIOBAHNE N3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIMOHHOIO TOKA.
IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOTPAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

N3ydyenne (Qu3Mku Ha YpOBHE OCHOBHOI'O OOIIEro OOpa30BaHUs HAINpPaBICHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANPEIMETHBIX W MNPEAMETHBIX 00pa30BATEIbHBIX
pE3yNbTaTOB.

B pesynbraTe usydeHuss (pU3MKM HA YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUA Y
oOyuatoierocst 0yayT copMUPOBaHbI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTH4YECKOro BOCIIMTAHUA:

e - TPOSBJIEHUE HHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
(bu3nYecKoil HayKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C TMPAKTHYCCKUM TPUMEHCHHEM JTOCTH)KCHUN
busuKy;

e - O0CO3HAHHUC BAXXHOCTH MOPAJIbHO-3THYCCKUX IIPHUHIUIIOB B ACATCIIBHOCTHU y‘—IéHOFO;

e 3))3CTeTHYeCKOro BOCIIUTAHMSI:

e - BOCHPUATHC OCTCTHUUCCKUX KauCCTB (bHSH‘lGCKOﬁ HAayKH: eé rapMOHHYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAaHUE ILIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO MHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOILIECH KYIbTYPHI;

e - pa3BUTHE HAyYHOW JHOOO3HATEIBHOCTH, MHTEpPECA K HCCIEI0BATEIbCKON
NEATEIIBHOCTH,

e 5) popmupoBaHus KyJbTYPbl 310POBbS H IMOLUOHAJIBHOI0 0J1ArONOJy YU :



- OCO3HaHHME IIEHHOCTH 0€30MMacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHIECKOM
MHUpE, BXHOCTH TPaBWJI OE30MACHOTO TOBEACHHS Ha TPAHCIOpPTE, Ha IOpOTax, C
ANEKTPUUYECKUM U TEILJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIOBUSX;

- c¢(hOpMHUPOBAHHOCTh HaBbIKa pedieKcuH, MPU3HAHKWE CBOETO IpaBa Ha OMIMOKY U
TaKOro K€ MpaBa y JPyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- QaKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aliy, Topoja, Kpas) TEXHOJIOTMYECKONM M COIUaibHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMI;

- UHTEpEC K MPAKTUYECKOMY U3Y4YEeHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKON;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

- OpUEHTAIMSl HAa MPUMEHEHUE (PU3NUECKUX 3HAHWM JJIsI PElICHHs 3a/lad B 00JacTu
OKpYXXalollled cpelbl, IUIAHUPOBAHUS IMIOCTYIIKOB M OLIEHKHM MX BO3MOXHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILLEH CPE/Ibl;

- 0OCO3HaHUE TI00aJBLHOI0 XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTEeH X pelIeHus;
8) agjanTanuu K U3MEHSIONIUMCH YCJIOBUSAM COIUAILHOM M MPUPOJIHOM Cpeabl:

- TMOTPEOHOCTh BO B3aMMOJICHCTBUM TPHU BBINOJHEHUM HUCCIEAOBAHUU M TMPOEKTOB
(bu3HUecKoi HaNPaBIEHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

- MIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUECKYIO IEATEIbHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHI, B TOM uHciie (OPMYIUPOBAThH HUJIEH,
MOHSTHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSAX;

- Ooco3HaHue Je(HUIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B 00JacTu
busuKy;

- INTAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3UUECKUX 3HAHUM;

- CTPEeMJICHHE aHAJIM3UPOBaTh M BBISABISATH B3aUMOCBSI3M MPUPOABI, OOIIECTBA M
SKOHOMMKHU, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

- OLIEHKA CBOMX JICUCTBUN C YYETOM BIUSHHS HA OKPYXKAIOIIYIO CPEIy, BO3MOMKHBIX
TJI00JIBHBIX TOCTICACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHMS MporpamMmbl Mo (pU3MKe Ha YPOBHE OCHOBHOTO OOLIETro

oOpaszoBaHus y oOydaroiierocsi 0ynyT chopMUpPOBaHbI MeTampeaMeTHbIe Pe3yJbTaThl,
BKJTFOYAOIINE MMO3HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHbIE NEHCTBUS, KOMMYHUKATUBHBIC

YHHUBEpCaJIbHbIE yueOHbIC IEUCTBUSA, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIE JEHCTBHSL.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue aeiicTBHA:

e BBIBJISITH U XapaKT€PU30BATh CYIIECTBEHHBIEC MPU3HAKU OOBEKTOB (SIBJICHUN);



YCTaHABJIMBATh CYIIECTBCHHBIM TNPU3HAK KIacCH(HUKAIMK, OCHOBAHHS IS
00001IEHNS ¥ CPaBHEHUS;

BBISIBJIATh  3aKOHOMEPHOCTH W TPOTUBOPEYHsT B paccMaTpuUBaeMbIX (hakrTax,
JTaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (PU3NYCCKUM SIBIICHHSIM;

BBISIBJISITH IPUYHHHO-CIICICTBEHHBIC CBSI3U TIPU M3YYCHUH (PU3MYCCKUX SIBICHUN U
MPOIIECCOB, JIENaTh BBIBOJBI C WCIIOIB30BAHUEM JICAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIFOYCHHUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBSI3SIX (PU3UUYCCKUX BEITUYNH;
CaMOCTOSITEIBHO BBIOMpATh CIOCOO pelieHuss yueOHOW (U3MYecKo 3amadu
(cpaBHEHHE HECKOJBKHX BapUAHTOB PEIICHHS, BHIOOP HanOOJee TMOAXOISIIETO C
y4ETOM CaMOCTOSITETIHHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

HCTIOJIb30BaTh BOMPOCKI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;
OPOBOJMUTH IO CaMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3HUeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UUECKOTO SIBJICHUS;
OIICHMBAaTh HAa MPUMEHHMOCTh U JOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B
XO/JI€ UCCIIETOBAHMS HIIA SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh OOOOIIEHHUSI W BBIBOJALI IO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICTIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalIbHEMIIee pa3BUTHE (PUIUYECKUX TMPOIECCOB, a
TaK)XK€ BBIIBUTATh MPEAMNOJIOKEHUS 00 HMX pPa3BUTUHM B HOBBIX YCJIOBUSX U
KOHTEKCTaXx.

PabGora ¢ nnpopmanueii:

MPUMEHSTh PAa3JIMYHbIE METOJIbI, UHCTPYMEHTBI U 3aIllpOChl TIPH MOUCKE U 0TOOpE
uHbOpPMAIIMM WM JAaHHBIX C Y4E€TOM TIPEIJIOKEHHOM Y4yeOHOU (U3n4ecKoit
3a/1a4u;

aHAJM3UPOBaTh, CHUCTEMATH3WPOBATh M  HWHTEPHPETHPOBATH  HMHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U OPM TIPEICTABIICHHUS;

CaMOCTOSTEIIHO BEIOMPATh ONTUMAIBHYIO (hOpMY MpeACTaBICHHS HHHOPMAIIH U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a]]a4l HECIIOKHBIMHA CXEMaMH, AruarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

B X0Ji¢ OOCYXXJIeHHsI y4eOHOTO MaTepuaia, pe3yJbTaTOB JabOpaTOPHBIX padOT U
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeéMOW TEMbl M BBICKA3bIBATh
U7CH, HaIleJICHHBIC Ha pEIICHUE 3aJaud M TOJAJepKaHUEe OJaroxenaTeIbHOCTH
OOIIIEHHUS;

COTIOCTaBIIATb CBOU CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB JUAjora,
OoOHapy>KUBaTh PA3IMUNEC U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

NyOMMYHO TPEACTABIATh PE3yJabTaThl BBINOJHEHHOTO (DU3MYECKOro OmbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);



MOHMMATh M HCIIOJNB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUAYAIbHON
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH LEIH COBMECTHOW IESTENIbHOCTH, OPTraHU30BBIBATH JEHCTBUS MO €&
JOCTIDKEHHUIO:  paclpeleNsaTh poid, OOCYXKIaTh TMPOLECCHl W Pe3yJbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJHATH CBOIO YacTh PabOTHI, JOCTUTAsi KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBUA C APYTUMHU WICHAMHU KOMAaH/IbI;
OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTENILHO C(HOPMYTHMPOBAHHBIM YUYACTHHUKAMH B3aUMOICHCTBHSL.

PerJIﬂTI/IBHble YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBIIATh MPOOJIEMBl B JKM3HEHHBIX M YYCOHBIX CHUTYyalMsIX, TPEOYIOMIHMX IS
pereHus: GU3NUEeCKUX 3HaAHU;

OPUEHTHUPOBATHLCS B PA3IMYHBIX MOJIX0/IaX MPUHATHUS pPelleHu (MHIUBUyaIbHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSTEIIHO COCTaBIISATh aJITOPUTM perieHusT GU3NIEeCKON 3a/1auu WK TIIaHa
WCCIIEIOBAHMS C y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAThH MpeJjiaraeéMble BapUaHThl PEIICHHI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

NaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IIPEMJIaraTh IUIaH €€ N3MECHEHUS;
OOBACHSTH NMPUYUHBI JTOCTHXKEHHS (HEIOCTH)KEHHS) pe3yJbTaTOB AEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM UYHCJIE€ B XOJ BBINOJHEHUS
(pU3MUECKOr0 MCCIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIM AMCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTrOro;

NpU3HABATh CBOE MpaBO HAa OMIMOKY MpHU pelleHur (U3MYECKUX 3a7ad WM B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHBI

K koHuy oOyueHus B 8 kJiacce mpenMeTHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

HCIIOJB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHE aTOMOB
U MOJIEKYJ, arperaTHbie COCTOSIHHS BEIEeCTBA, KPUCTAUIMUECKHEe W amMop(dHbIe
Tela, HACHIIIEHHBIM U HEHACHIIICHHBIA Map, BIAXKHOCTh BO3JlyXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEpPrusi, TEIUIOBOM JBUTATENb, BJIEMEHTAPHBIA 3IEKTPUUYECKUN



3apsAl, DJJIEKTPUYECKOE II0JIe, IPOBOJHUKU M JUAJIEKTPUKH, MOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

paznuyaTh ABJICHHS (TEIUIOBOE PACUIMPEHHE U CKaThe, TEeIUIONepeaya, TEmIoBoe
paBHOBECHE, CMAauyUMBaHUE, KallWUIAPHBIC SBJICHUS, WCIApEeHHE, KOHICHCALUS,
IUIaBJICHUE, KpHUCTauM3alus (OTBEpAEBAaHME), KHIIEHHE, TeIulonepeaayda
(TEenI0MmpOBOHOCTD, KOHBEKIIHS, U3JIy4YEHHUE), 3JIEKTPU3ALUA Tel,
B3aUMOJICHCTBUE 3apSA0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJIEMCTBHE MarHUTOB, JE€HCTBUE MarHUTHOTO MOJIS HAa IPOBOJIHUK C TOKOM,
AJIEKTPOMAarHWTHAas MHAYKLHSA) [0 ONHCAHUI0O UX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE HM3YYEHHBIX (U3MUECKUX SIBJICHUN B OKpPYXKalOLEM
MUpE, B TOM 4YHuCle (PU3NYECKUE SIBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KalWUIAPHBIE SBJICHUS B IPUPOJE, KPUCTAUIBI B IPUPOJE, n3ityueHue CoiHua,
3aMep3aHue BOJ0EMOB, MOpCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa,
ANEKTPUYECKUE SBIEHUS B aTtMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE MoJie 3eMJIH, Jpei] MOI0COB, pOJIb MATHUTHOTO MOJIS JJIA KU3HU Ha
3emile, TOJIAPHOE CHUSIHHE, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/Jady B
yueOHY10, BBIIEIISAT CYIIECTBEHHbIEC CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;

ONUCHIBATh M3yUYCHHbIE CBOMCTBA Tel W (UINYECKUE SIBICHUS, HCIOJb3Ys
(¢u3nueckue BEIMYMHBI (TeMIepaTrypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIJIOThI, YJEelbHAasl TEIUIOEMKOCTh BEIIECTBA, yJEIbHAs TEIJIOTAa IUIABJICHUSA,
yleiabHas TeIioTa MapooOpa3oBaHusA, yAENIbHAas TEIUIOTa CrOpaHus TOIUIMBA,
KOA(pGUIUEHT TMOJIE3HOr0 JAEMCTBHUS TEIUIOBOM  MAIllMHBI, OTHOCHUTENIbHAs
BJIQXXHOCTh BO31yXa, DJJEKTPUYECKHHA 3aps], CuUjla TOKa, DSJIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA, YACIBHOE COMPOTUBICHUE BELIECTBA,
paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPHU OMNUCAHUU MPABUIBHO
TPAKTOBATh (PU3UYECKUI CMBICT HUCHOJB3YEMBIX BEJIUYMH, OOO3HAYEHUS U
€IMHULIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOUINE JAHHYIO
(U3MUECKYI0 BEJIMUMHY C JPYTMMU BEIMYMHAMH, CTPOUTH IpadUKu H3yUYEHHbIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBJICHUS W TMPOILECCHI, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUN CTPOEHUS BEILECTBA,
MPUHLMUI CYNEPHNO3ULNN MOJIEH (HAa KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHMS
3apsana, 3akoH OMa a1 yyacTka 1enu, 3akoH Jxoynsa—JleHua, 3aKkoH coxpaHeHus
SHEPTUu, MpU ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCHIBATH €0
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (hU3HUECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTYaLHI IPaKTUKOOPHEHTHPOBAHHOTO XapaKkTepa: BBISIBIISITD
NPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JIOTMYECKUX 1IaroB
c omnopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;



pemath pacy€THbe 3a7aud B 2—3 NEUCTBUSA, HCHOJIB3Ys 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONINE (DU3WYECKUE BEIMYMHBI: HAa OCHOBE aHajgW3a YCJIOBHS 3a/ayu
3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JUISl PEIICHUs
3aJa4i, BBIOMpATh 3aKOHBI W (DOPMyNBI, HEOOXOIUMBIC I €€ peIIeHus,
IPOBOJIUTH PACUYEThl M CPABHUBATH MOJYYCHHOE 3HAUCHUE (DU3NUECKON BETMUHNHBI
C U3BECTHBIMHU JIAHHBIMU,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIN (PU3NUECKHUX
METOJIOB, HCIIOJIb3ysl ONMCAaHHUE HCCIECIOBAHUS, BBIJCIATh IPOBEPSEMOE
MPEIIOI0KEHNUE, OLICHUBATh MPABUILHOCTD MOPSIAKA MPOBEACHUS UCCIEOBAHUA,
JIeNIaTh BBIBO/IBI;

MPOBOAUTL OMNBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Tesl (KanmWJUISIpHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3JyXa OT €ro
00béMa, TeMIlepaTypbl, CKOPOCTH IIpollecCa OCThIBAHMUS W HarpeBaHHsS IIPHU
U3JIYYCHUU OT IBeTa M3JIydaromied (IOIJIONIAoIIe) MOBEPXHOCTH, CKOPOCTh
HCTIAPEHUST BOJIbI OT TEMIEpPAaTyphl KUJAKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
AIIEKTpU3ALUS TEJT U B3aUMOJACHCTBHUE IEKTPUUYECKUX 3aps0B, B3aUMOICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEUCTBUSI MAarHUTHOIO TOJISI Ha TIPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA IJICKTPOABUTATENISI MIOCTOSHHOTO TOKA): (hOpPMYJIHPOBATH IPOBEPSIEMBIC
MPENOJIOKEHUs, COOUpaTh YCTAHOBKY U3 TMPEIJIOKEHHOTO 000pyd0BaHUs,
OTHUCBIBATH XOJ1 OMbITA U (DOPMYJIHPOBATH BHIBOIHI;

BBIMOJIHATE TIPSIMBbIE WU3MEPEHUS TEMIEPaTyphbl, OTHOCUTEILHOW BJIAXKHOCTH
BO3/IyXa, CHJIBI TOKA, HANPSKEHUS C MCIIOJIb30BaHUEM aHAJIOTOBBIX IPUOOPOB U
JTATYUKOB (PU3MYECKUX BEIIMYMH, CPAaBHHUBATh PE3YJIbTAaThl M3MEPEHUH C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOAUTH UCCIIEIOBAHKUE 3aBUCUMOCTU OJHOM (hU3NYECKOM BEIUYUHBI OT JIPyTron
C HCIOJb30BAHUEM TMPSIMBIX HM3MEPEHUM (3aBUCUMOCTH  CONPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAM TONEPEYHOr0 CEYEHUS M YJIeIbHOTO
CONPOTUBJICHUS BEIIECTBA MPOBOJHHUKA, CUJIBI TOKA, UAYIIETO uepe3 MPOBOIHUK,
OT HalpsDKEHUsT Ha TMPOBOJAHUKE, UCCIEAOBAHUE TMOCIEI0BATEILHOIO U
napajuieIbHOTO  COEAWHEHUM TPOBOJHMKOB): IUIAHUPOBATh MCCIIEIOBaHUE,
coOUpaTh YCTAaHOBKY M BBHITIOJHATh U3MEPEHUS, CIEIYys MPEIOKEHHOMY TUIaHY,
(duKCHpPOBaTh Pe3yIbTAThHI IOJYYCHHON 3aBUCUMOCTH B BUJIE TAOJHII ¥ TPa(PHUKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM MCCIIEIOBaHNS,

NPOBOJWTh  KOCBEHHBIE  M3MEpeHHs  (u3nueckux  BeaudyuH  (yHaesbHas
TEINTIOEMKOCTh BEIIECTBA, COIMPOTHBIICHHE IPOBOAHUKA, paboTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAILHYIO
YCTAHOBKY, CJeAysd NPEeAJIOKEHHOW WHCTPYKIUU, U BBIYUCISATh 3HAYEHUE
BEJIMYMHBI;

coOyrofaTh TMpaBWiIa TEXHUKU O€30MacHOCTH IMpU paboTe ¢ JabopaTOpHBIM
000py1I0BaHUEM;



XapaKTepru30BaTh MPUHIUIIBI JIEUCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB € OMOPOM HA UX ONUCAHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETP, TIapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETIUK DIECKTPUICCKON
SHEPTUHU, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIECKTPONPUOOPHI
(TpuMepsl), FACKTPUUECKUE TPETOXPAHUTEITH, IIEKTPOMArHUT, 3JIEKTPOIBUTaTEIh
MMOCTOSTHHOTO TOKAa), WCIIOIB3YS 3HAHUS O CBOMCTBaX (DMU3MUYECKHUX SIBICHUN M
He00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIE IPUOOPHI 110
CXeMaM ¢ CXEMaTU4YHBIM pPHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, [IBUTATEb BHYTPEHHETO CrOpPaHUs, AJIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbl BJEKTPUUYECKUX IENel C MOoCIeAOBaTENbHBIM U
napajuieIbHbIM COEJUHEHUEM 3JEMEHTOB, pa3inyas YCJIOBHbIE O0O3HAUYCHMS
AJIEMEHTOB AJIEKTPUUECKUX LETIEH;

OPUBOIUTH TpUMEphl (HaXOAuTh HH(OpPMAIUI0O O MpUMEpax) MPaKTHUYECKOTO
HCTIONIb30BaHUs (PU3MUECKUX 3HAHWI B MOBCEIHEBHOW >KM3HU JJIsl oOecredeHus
0e30MacHOCTH MpU OOpallleHHH C TpHUOOpaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsl 3/I0pPOBbSl W COOJIIOJEHHS HOPM SKOJOTMYECKOrO TIOBEIECHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBJIATH MOUCK MHpopMalmu pusndeckoro coaepxkanust B MHTepHere, Ha
OCHOBE MMEIOIINUXCS 3HAHUW U MyTEM CpaBHEHUS JOMOJHUTEIbHBIX UCTOUYHUKOB
BBIJICIIATh MHQPOpPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOU UM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHWM YYE€OHBIX 3aJaHUN  HAyYHO-TIOMYJSPHYIO
auTepatypy (GU3HMYECKOro COACpIKaHUA, CIPABOYHBIE MaTE€pPHAIbI, PECYpPCHI CETU
WNurtepHer, BianeTh NpUEMAMU KOHCIIEKTUPOBAHUSI TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U KPAaTKUE YCTHBIC COOOIICHHs, 00001Ias
UHGOPMAITUIO U3 HECKOJBKUX HCTOYHHKOB (PU3UUYECKOTO COJIEpPKaHUS, B TOM
qycie MyOoJIMYHO MPEACTABIATh PE3yJIbTaThl MPOESKTHOW MJIM MCCIIEI0BATENBCKON
NESTEIIbHOCTH, TIPU 3TOM TPAMOTHO HCHOJB30BATh WU3YUYCHHBIM IOHSITUWHBIN
amnrmapar Kypca (3K, COmpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIIUECH;

MIPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB M UCCICNOBAHUMA (PU3UYECKUX MPOIECCOB
pactpenensiaTb OOs3aHHOCTH B TPYyINIe B COOTBETCTBUU C TIOCTABJICHHBIMU
3aJla4aMu, CICIUTH 3a BBIMIOJHEHUEM IIJIaHA JCWUCTBUM U KOPPEKTUPOBATH €rO0,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B ACATEILHOCTD IPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJEHCTBHE, TMPOSIBISASl TOTOBHOCTh  pa3peuiaTh
KOH(JIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
N HanMenoBame KoaunuyecTBO yacoB DJIeKTPOHHbIE
(undposbie)
n/ pa3eyioB U TeEM Bcer KonrtpoJbHbl IIpakTnyeckn
oOpa3oBaTe/ibHbIE
1| NporpaMmMbl 0 e padoThl e padoTsl
pecypchl
Pa3pen 1. TerioBble siBJIeHUSA
CrboeHie 1 bu6nuoreka [IOK
1.1 pv 7 https://m.edsoo.ru/7f4181c
CBOICTBA BEIIECTBA o
TelUIoBLIE bubnnoreka IIOK
1.2 21 1 5 https://m.edsoo.ru/7f4181c
MPOIIECCHI e
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DNeKTpuYeCcKue
3apsibl. bubnmnoreka HOK
2.1 3apsiKeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181c
U UX e
B3aMMO/ICHCTBHUE
[ToctosHHBIM bubmmoteka [IOK
2.2 ANEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
MarHITHELS bubmmorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181c
SIBJICHUS o
DJIeKTpOMarHuTHa bubmmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181c
ST MHTYKITAS e
Hroro mo pasneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 14.5

[TPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoanuecTBo 4acoB
Kontp Mpakr  Jar DJIEeKTPOHHbIE
n a udposbie
Tema ypoka Be 0JIbHBI HYeCKH uupp
/ e e u3ydy oOpa3oBaTesibHbIE
ero
I padort padot eHHsl  pecypchl
bl bl
OcHOBHBIE TIOJIOKEHUS
bubmuoreka [JOK
MOJIEKYJISIPHO-
HETMICCKOM TEODMH H HX 1 https://m.edsoo.ru/ff
P 0a5256
OTIBITHBIE TIOJITBEPKICHUS
Macca u pa3mep aTOMOB U 1
MOJIEKYI
Mogenu TBEPIOTO, JKUJIKOTO bu6mmoreka [IOK
Y Ta3000pa3HOI0 COCTOSIHUM 1 https://m.edsoo.ru/ff
BEILIECTBA 0ab40e
OOBsicHEeHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
ra3000pa3HOro COCTOSTHUH 1
BEII[ECTBA Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu
bu6mmoreka [IOK
Kpucrannuueckue u
amopHEIe Tena 1 https://m.edsoo.ru/ff
OpQHBIC TC 0a5800
CmauuBaHue u bu6mmoreka [IOK
KallWUIIPHOCTD. 1 https://m.edsoo.ru/ff
IToBepXHOCTHOE HATSKEHUE 0a5530
bu6nmoreka [JOK
TennoBoe pacmmpenue u
xaTHe 1 https://m.edsoo.ru/ff
0a5a26
Temneparypa. CBs3b
TEMITEpaTypPhl CO CKOPOCTHIO 1
TEIIOBOTO JIBHKEHUS
YaCTHUIL
BuyTtpenHsist sHeprus. bubnuorexa [IOK
CnocoObl H3MEHEHUS 1 https://m.edsoo.ru/ff
BHYTPEHHEHN SHEPTrUun 0a5¢60
bu6mmorexa [IOK
Buns! Tennonepenaun 1 https://m.edsoo.ru/ff
0a6412
Ypok-koH]pepeHuus 1 1 bubnuoreka [IOK
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"IIpakTHueckoe
HCIOJIb30BaHUE TETIIOBBIX
CBOMCTB BEILIECTB U
MaTepuasoB B LIEAX
sHeprocoepekeHus"

KonndecTBO TEIJIOTHI.
YV nenpHas TEIJI0EMKOCTh

https://m.edsoo.ru/ff
0ab5c0

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a6976

YpaBHEHHE TEIIOBOTO
Oananca. TermooOMeH u
TEIIOBOE PAaBHOBECHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a7088

JlaGopaTopHnas pabota
"UccnenoBanue siBIEHUS
Ter1o000MeHa pu
CMEILIMBAaHUU XOJOAHON U
ropsiueit Bozs"

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a6a98

Pacuer koanyecTBa
TEIUIOTHI, HEOOXOIUMOTrO
JUTSL HATPEBAHUS TeNa U
BBIJICTISIEMOTO UM TIPH
OXJIAK ICHUH

JlaGoparopHas paboTa
"Onpenenenue yaenbHOU
TEIIOEMKOCTH BelecTna"

DHeprus TOIUTUBA.
VY aenbHas TEIIOTa
CrOpaHus

[InaBnenue u OTBCPACBAHUC
KPpUCTATINYCCKUX TECJI.

VY aenpHas TemioTa
IIJ1aBJICHUA

JlaGopaTtopHnast pabota
"Onpenenenue yneiabHOU
TEJIOTHI TUIABJIEHU Jipaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oa7b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a71d2

bubnmoreka [JOK
https://m.edsoo.ru/ff
0a72fe

[TapooGpazoBanue u
KoH/ieHcanus. Mcnapenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a740c

Kunenue. Y nenbHas
TEIJI0Ta MapooOpa3OBaHM
Y KOHJICHCAITUH.
3aBUCHUMOCTh TEMIIEpaTyphbl
KHUIIEHUSI OT aTMOC(epHOTO
JTaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a786¢

Brnaxxnocts Bo3myxa.

bu6mmoreka [IOK
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JlaboparopHas pabota
"Onpenenenue
OTHOCHTEJIBHOM BIIQXKHOCTH

BO3ayXxa"

https://m.edsoo.ru/ff
0a7628

Pemenue 3a1ay Ha
ONPEAEIIEHUE BIIAKHOCTH

BO3JIyXa

[puntuns! paboThI
TEIJIOBBIX JBUTaTENICH.
[TapoBas TypOuHa.
JlBurareib BHYTPEHHETO
CrOpaHus

KII/I TerutoBoro aBuratess.

TeroBwie JABUTaTCIIN U
3aIMUTa OKPYKAroLIEH
cpenbl

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oa7c’c

3aKOH COXpaHECHHUs U
IIPEBPAILCHNS SHEPTUU B
TEIUIOBBIX ITpOLECCax

IToaroroBka k KOHTP OJBHOM

pabore 1o Teme "TernaoBsie
saBieHus. M3meHnenue
arperaTHbIX COCTOSIHUI
BeniecTa"

KonTponbhas pabota no
TeMe "TennoBble IBICHUS.
M3meHeHne arperaTHbIX
COCTOSIHUM BemiecTna"

Onexrpuzanus Tei. J[Ba
poJia DIEKTPUIECKHUX
3aps70B
Ypok-uccienoBanue
"OnexTpuzanus Tel
UHIYKLUEH U IIpU
CONPUKOCHOBEHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a86ae

Bzaumoneiictere
3apsKEHHBIX TeJ. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a87e4

DIIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JIEKTPUYECKOTO TOJIA.
[IpuHIMO Cynepno3uin
AIEKTPUYECKUX MOJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a8ala

Hocurenu snekTpuyeckux
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3aps0B. DJIEeMEHTapHBIN
3apsan. CTpoeHue atoma

IIpoBoaHMKY 1
JUBJICKTPUKU. 3aKOH
COXpaHEHUs
AIIEKTPUYECKOTO 3apsia

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a8ef6

Pentenue 3amaud Ha
MIPUMEHEHHE CBOMCTB
AIEKTPUUECKUX 3aPsI0B

DJIEKTPUUYECKUH TOK,
YCIIOBHS €70
CYILIECTBOBAHUSI.
Hcrounuku
AIEKTPUUYECKOTO TOKA

JlelicTBUA 3JIEKTPUYECKOTO
TOKa

Ypok-uccrnenoBanue
"JlelicTBUE AIEKTPUUECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a90cc

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a95a4

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a96b2

1

MOJIsl HA TIPOBOJIHUKU U
JIADTIEKTPUKH"
DIEeKTPUUYECKHUI TOK B bubnnoreka [JOK
MeTallIaX, ’KUAKOCTIX U https://m.edsoo.ru/ff
razax 029838
DneKkTpuuecKkas memb 1 e€
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas bubnuotexa [JOK
pabota "U3mepenue u 0.5 https://m.edsoo.ru/ff
peryaupoBaHue CHIIbI TOKa" 0a8hd6
DneKTpudecKoe
HanpsbkeHue. BonbTmerp. Eub OK
JlaGoparopHas paboTa nosmorexa I
"VianeDerie i 0.5 https://m.edsoo.ru/ff

P 0a%14
perynupoBaHue
HarpsokeHus"
Conporusienue bubnnoreka [JOK
IIPOBOJIHUKA. Y IETIbHOE https://m.edsoo.ru/ff
COIPOTUBIIEHUE BELECTBA 0aa738
JlaGoparopHas paboTa
"3aBUCUMOCTH Eu6 OK
AIIEKTPUYECKOTO nosmorexa I

1 https://m.edsoo.ru/ff

CONPOTHUBIICHUS

MIPOBOJIHUKA OT €r0 JTHHBI,
TIJIOIIA U TIOTIEPEYHOTO

0aa738
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cedeHus u matepuana”

3aBUCHMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa HEenH

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBHCHUMOCTH CHUJIBI TOKA,
UYILEro Yepe3 pe3nucTop,
OT COTIPOTHUBIICHUS
pe3ucTopa U HampsHKEHUS
Ha pe3ucrope”

bubmuorexa [JOK
https://m.edsoo.ru/ff
0aad4a

bubmuoreka [JOK
https://m.edsoo.ru/ff
0aa04e

ITocnenoBarenbHOE U
napauijiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTopHnas pabota
"[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIPSHKEHUN TTPH
[0CJIEI0BAaTEIbHOM
COCTMHEHUH JIBYX
pe3uctopos"

JlaGopaTopHnas pabota
"IIpoBepka mpaBumia s
CHWJIBI TOKA MIPU
napajuieIbHOM COETMHEHUN
pe3ucTopos"

Pemenue 3amgau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMIHOTO
COCTMHEHUS TIPOBOTHUKOB

Pabora u MouIHOCTB
JNEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

JlaGoparopHas paboTa
"Omnpenenenue paboThl U
MOIITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DJIEKTPUYECKHUE LEMH U
OTPEOUTEIH
AIIEKTPUUYECKON SHEPTUH B
obITy. KopoTkoe 3aMbIkaHune

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0aaab8

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Qaadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oaaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ab124

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0ab3e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0ab660

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DnexkTpuueckue 3apsabl.
3apspKeHHbIE Tela U UX

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oabd2c
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B3aUMOJICUCTBUSL.
IMocTosHHEBIN
3NIEKTPUYECKUM TOK"

KonTtponsHas pabora o
TeMe "DIeKTpUYECKue
3apsiibl. 3apsyKEHHBIE Tella
U X B3aUMOJICHCTBUSI.
[TocTostHHBIN
3NIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oabea8

ITocTossHHBIE MATrHUTHI, UX
B3aUMOJIENCTBUE

VYpok-uccienoBaHue
"N3y4yenue nouen
HOCTOSIHHBIX MAarHuTOoB"

MarunuTtHoe none.
MarsauTtHoe 1moJie 3eMIIH U
ero 3Ha4YcHHE IS JKM3HU Ha
3emite

OmnbiT OpcTeaa. MarautHoe
T10JIC AJICKTPUICCKOTO TOKA
MarauTHoe 1nosje KaTyIiKy C
TOKOM

IIpumeHeHune
3JIEKTPOMAarHuToB B
TexHuke. JJabopaTopHas
pabota "U3ydenue
JEHCTBUSL MAarHUTHOTO T0JIS
Ha MPOBOJIHUK C TOKOM"

DNEeKTpOABUTATEID
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUUYECKHUX YCTPOHCTBAX
U Ha TpaHCHOpTe.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue u
u3ydeHne padoThl
ayIeKTpoaBUraresns”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OacOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oacld2

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oac86¢c

Omnbrter @apazes. 3akoH
3JIEKTPOMAarHUTHOU
uHaykuuu. [Ipasuio Jlenna

DJIEKTPOTeHEPATOP.
CrocoOsI TOTy4eHUS
AIIEKTPUYECKOA SHEPTUH.
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DJIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTHU

IToaroroBka K KOHTPOJIBHON
paborte 1o Teme
"DnexkTpuueckue u
MarHuTHBIE SIBJICHUS"

Konrponbnas pabora mo bubnuoreka [IOK
Teme "DIeKTpUIecKue u 1 https://m.edsoo.ru/ff

MArHuTHBIE SBJIcHUSA" Oacb14

PesepHbIii ypok. Pabota ¢ bubnmoreka [JOK
TEKCTaMHM 10 TEME 1 https://m.edsoo.ru/ff

"TerutoBble ABICHUA" Oacche

PesepBHblii ypok. Paborta c
bu6mmoreka [IOK

1 https://m.edsoo.ru/ff
Oacdc6

TCKCTaMU I10 TEMC

"[TocTosHHBII
SJIEKTPUYECKUM TOK"

PesepBHblii ypok. Paborta ¢
TEKCTaMH 110 TEME 1

"MarguTtHble aBiaeHusd"

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

68 2 145

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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