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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma BHEYypo4HOW nesTenbHOCTH 10 (¢usuke «Touka pocra.
duznueckass JabopaTtopus»» Ha YPOBHE OCHOBHOTO oOmIero o0pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHON 00pa30OBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Dusukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOyYaromUMXcsli M OPraHU3alyi0 H3yYEeHHUs
(GU3MKKM Ha NESITEIbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

®du3rKa SIBISIETCS] CHCTEMOOOPAa3YIOIINM ISl €CTECTBEHHO-HAYYHbBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH U hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, TPEIOCTaBIsSET Hanbojee sICHbIC
oOpa3ibl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CI0co0a MOTydYeHHs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpnHa W3 TIaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0Opa3oBaHUsS COCTOWT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIAJICHHUE
CIIEIYIOIMMU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTeJIbCTBA JIJISl OJTy4EHHS BBIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHus ydeObHoro mpenvera «Duszmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyueHus :

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepUH U PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMCHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.



COJIEP)KAHUE ITPOI'PAMMBbBI BHEYPOYHOM JEATEJIBHOCTH

Pa3nean 1. TensioBblie IBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUHW MOJIEKYJSIPHO--KUHETUYECKOM TEOPHH.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTrypbl €O CKOPOCTBIO TEIJIOBOTO JIBHXKECHHS
yactull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH SHepruu:
TeIUIoNepeadya U CoBepIIeHne padoThl. Buabl Temionepenayn: TEMIONPOBOIHOCTD,
KOHBEKLMS, U3ITyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpaTyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxHocTts Bo3myXa.

DHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurarencit KIIJ TtemmoBoro nBurarens.
TenyoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHMS.

2. HaGmonenue nuddysum.

3. HaOmtonenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUM.

4. HaOmroieHue TerjaoBoro pacuupeHus Tell.

5. M3MeHeHue HaBieHUs ra3za IpU U3MEHEHHH 00BbEMa M HarpeBaHUM WIIU

OXJIaXKICHUH.

6. IIpaBuiia u3MEpEeHUsI TEMIIEPATYPBI.

7. Bupsl Tenonepenaum.

8. OxyakaeHue MpHu COBEPILIEHUU padOTHI.

9. HarpeBanue npu coBepiiieHUH padOThl BHEUTHUMH CUIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HaOmroieHue KUIIEHUS.



12. HabnroeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimeol.

1. OnbITHI 110 OOHAPY’KEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCHUMOCTH [IaBJICHHUS BO3QyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW DSHEPruM Tejla B peE3ysbTaTe
TEeIIonepeayl U padoThl BHEITHUX CUJI.

8. HccnenoBaHue sIBICHUS TEIJIOOOMEHA NPU CMEUIMBAHUHU XOJOJHOU U

ropsiuer BOJIBL.

9. OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpenenieHre yIeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca ucnapeHus.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nen 2. DjexkTpruyecKue U MATHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mofs. IIpuHiun
CYHEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsiaoB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsil.
Crpoenne aroma. I[IpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DONEKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUYECKOE  HAMNPSKEHHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
IS ydacTka nenu. [locinegoBarenbHoe U MapauieIbHOE COEIMHEHHE MPOBOIHUKOB.



PaGota ® MOmHOCTH dJeKTpuYeckoro Toka. 3akoH Jlxoyms—JleHa.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTtostHHBIE MarHuTHI. B3anmMoaeicTBUE TOCTOSSHHBIX MArHUTOB. MarHuTHOE
noje. MarautHoe moJie 3eMJIM M €ro 3HadyeHue s Ku3Hu Ha 3emuie. OnbIT
Opcrena. MaruuTHoe MoJie NIEKTpUUYECKOoro Toka. [IpumMeHneHre 3J1eKTpoMarauToB
B TeXHUKeE. J[efiCTBHE MarHUTHOTO TOJIsl HA TPOBOIHUK C TOKOM. DJIEKTPOJIBUTATEIIb
MOCTOSSHHOTO  TOKa. Mcrnonb30BaHWE JJIEKTPOJBUTATENICd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajies. SBieHNE dEKTpOMarHuTHON MHAYKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUSI ANEKTPUUECKUX 3apsJI0B.
[TpOoBOIHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M CcTOYHHUKH TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJI0COB MAarHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIeHUS JIEKTPOMArHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HANpaBJ€HUS HWHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHS.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnwie pabomul u onvimol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUICCKOM €U TTOCTOSHHOTO TOKA.
N3MmepeHune u peryJmpoBaHie CUIIbI TOKA.

N3mepeHne u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

WccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JieJICHUH.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIIKU ¢ TOKOM U MarHuTa OT CHJIbI TOKA U HaIIpaBJIEHUs TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KII/ anmekTpoaBUrareibHOM yCTaHOBKH.

OnbITEl IO HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWHU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



N3yuenue UMK HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

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

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKCHUSIM POCCUNUCKUX YUEHBIX --(PU3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUI
bu3uKu;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJBTYPBIL;

— pa3BUTHE HAY4YHOH JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BaTEIbCKOMN
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KyJbTYpPbl 3A0POBbS MU  IMOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpPOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— c(popMUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;



e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HAa NPUMEHEHHE (PU3MUECKUX 3HAHWM Il pElIeHUsl 3a/iad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLICGHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IJ00AJILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e — TOTPEOHOCTh BO B3aWUMOJICHCTBUM TPH BBHIIIOJIHECHUU HCCICIOBAHUN U
IPOEKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTUX;

e — TIOBBIICHUE YPOBHSA CBOEH KOMIIETCHTHOCTH YE€pEe3 MPAKTUUYECKYIO
JEeSITEIIbHOCT;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUTAHUPOBAHHUE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UUYCCKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOUX JICUCTBHM C Y4YE€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE 1CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue A1eiicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );



yCTaHABJIMBAThH CYIICCTBEHHBIN MPHU3HAK KIACCH(HUKAIINN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISBISITh TIPUYMHHO--CJICACTBEHHBIC CBSI3M MPU HM3YYCHUH (U3UUECKUX
SIBJICHHUI ¥ TIPOIIECCOB, JIEJIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIIbHO BBIOUPATH CIIOCOO PEIICHUs yUeOHOM (PU3MYECcKOl 3a1auu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pELICHHs, BBHIOOp Hambolee
TOJIXO/ISAIIETO C YU4ETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarTe/IbCKHe JeiicTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALIMM WM JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PH3UYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBHUAYaIbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKoi mpoOIeMbl;

MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JCUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OOCYKIaTh TMPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAITPaBJICHUIO U KOOPJIUHUPYS CBOU JECUCTBUS C IPYTUMU YICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTHUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  Pe3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro UCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHily oOydeHus mpeaMeTHbIe pe3yibTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUM:

MCITOJI30BaTh MOHATHS: Macca M pa3MepPbl MOJIEKYJI, TEIVIOBOE JIBH)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TeNa, HACBHIIIECHHBIH M HEHACBIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JJIEKTPUYECKHUN 3apsill, MIEKTPUUECKOE I10JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
ANEKTPHU3aLUs TeN, B3aUMOJEHCTBUE 3apsAI0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJIEHUH B
OKpY’XalollleM MHupe, B TOM 4Hcie (U3HUECKUE SIBJICHUS B NPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoze, usiydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHEra, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, Aper@ MoocoB, pojb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (TpU3HAKH) (PU3MUYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, yJEJdbHAs TEIIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3oBaHMs, YJEabHas TEeIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU
MalIMHbl, OTHOCUTENbHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUYECKUN 3aps, cuia
TOKa, D3JIEKTPUYECKOE HANpsDKEHHE, CONPOTUBJIEHUE IPOBOJIHMKA,
yAETbHOE CONMPOTUBRIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKAa), HpPU ONHCAHWM NPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICH
UCIIOJIb3YEMBIX BEJTUYHH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEJTUYMH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C



JIPYTUMU BEIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUHU
CTpOEHHUS BEIlleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUUECKOE BHIPAKECHHUE,
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEPa: BBIABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1IaroB C ONopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEHUCTBUS, HCHOJIb3YS 3aKOHBl H
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 3a/1a4M 3aIUCBhIBATh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISi pelIeHus 3ajladyd, BBIOMpATh 3aKOHBI U (POPMyIIBI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUCHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacro3HaBath MpOOJEMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJIOB, HWCIOJb3Yysl ONMHCAHUE HWCCIEIOBAHUS, BBIICISThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJCHUS UCCIIEI0BaHUs, €J1aTh BHIBO/IBI;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYCHHH OT I[BETa U3JIy4arolle (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPaTyphbl KUAKOCTU U
IJIoIAan €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl W B3aUMOJCHUCTBUE
AIEKTPUYECKUX  3apsijoB, B3aMMOJCUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX TIOJI€H TIOCTOSTHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TMOJIS Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBA DJEKTPOJBHUTATENSI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MpoBEpsieMble MPEANOI0KEHHUS, COOUPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/1 OMbITAa U (HOPMYJIUPOBATH BHIBOIbI;
BBITIOJIHSATH IPSIMBIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIbHOW BIAXKHOCTHU
BO31yXa, CHJIbI TOKAa, HANPSOKEHUS C MCIOJb30BAHUEM aAHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
HU3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;



IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUCHHMS U YACIBHOIO COIPOTHUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIEr0 4epe3 MPOBOAHHUK, OT HANpsDKEHUS Ha  [POBOJIHHUKE,
UCCIICIOBAaHUE TIOCJIEIOBATEIbBHOTO U  MapauIeTbHOTO  COSAMHEHUN
IPOBOJHMKOB): ITUIAHUPOBATh HCCIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNys NPEIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUIE TaOIUI] U TPaPUKOB, JeNaTh
BBIBO/IbI 110 pe3yJbTaTaM UCCIIEIOBaHMUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yJelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, CONPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIENysl MPEAJOKEHHOU MHCTPYKLUH, U
BBIUUCIISATH 3HAUCHNUE BEJIMYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM HA UX OMKMCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI JOMOB, TUHTPOMET, TapoBasi TypOUHa, aMIIEpPMETp, BOILTMETP,
CUETUMK DJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpuMepsI), AIEKTPUUYECKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOMCTBax (DPM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
busznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHwus,
DIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBl JJICKTPUUYCCKUX IIEeTeh C
MOCIIEIOBATEIHLHBIM U MapaJlJICIbHBIM COSTUHEHUEM 2JIEMEHTOB, pa3audast
yCIIOBHBIE 0003HAYCHHSI DJIEMEHTOB JIEKTPUICCKUX LIETIeH;

OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbS U COOIOICHUS] HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS



JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

MCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--MIOMYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIEpKaHus, B TOM YMCJIE IyOJIMYHO MPEACTABIATE PE3YJIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIBCKON AEATENBHOCTH, IIPA 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaiTh OOS3aHHOCTH B TIpYyHIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJI B
NEeSATEIbHOCTb TPYMNIIbI, BEICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJECICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

KoaunvecTBo yacoB Hcnoans3oBanue
o0opynoBanusi
HaumeHoBaHuUe pa3ieioB H TeM HeHTpa
Ne i/ Kourposbnble IIpakTHyeckue .
NMPOrpaMmblI Bcero €CTeCTBEHHOHAYYHOii
padoThI padoThI .
U TeXHOJIOTHYeCKOii
HaNnpaBJICHHOCTEH
«Touka pocra»
Paznea 1. TenuioBble siBJ1eHUA
ObopynoBanue is
11 CrpoeHnue u CBOICTBA BELIECTBA 3 Ja00paTOPHBIX padoOT U
YYEHUYECKUX OMBITOB
O6opynoBanue ISt
1.2 TennoBbie porecchl 9 4 Ja00paTOPHBIX padoOT U
YYEHUYECKUX OMBITOB
Uroro no pazaeny 12
Paspen 2. DuekTpu4ecKkne M MATHUTHBIC SIBJICHHSA
O6opynoBanue st
DJNeKTpUIecKre 3aps/bl. 3apsoKEHHBIE Tena
2.1 . 3 1a00paTOPHBIX padboOT U
U X B3aMMOJICHCTBHE
VYCHUYECKUX OMBITOB
ObopynoBanue s
2.2 [TocTOSITHHBIN SEKTPUUECKUN TOK 11 7 ab0paTOPHBIX padoOT U
VYCHUYECKUX ONBITOB
ObopynoBanue Juis
2.3 MarsuTHbI€E SIBIEHUSA 4 1 1a00paTOPHBIX PaboOT U
YYEHUYECKUX OMBITOB
2.4 DNIeKTpOMarHuTHasE MHIYKIUS 4




Hroro no pasneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

12




ITOYPOYHOE IIVTAHUPOBAHUME

KoaunuyecTBO 4acoB

HUcnoan3oBanue
000py10BaHUS LIEHTPA

Ne Jara -
Tema ypoxa Konrpouabnsie IIpakTnyeckue €CTeCTBEHHOHAY1HOH
n/n Bcero U3YYCHUSA .
padoThI padoThbI U TEXHOJIOTHYeCKOM
HANPaBJEHHOCTEel
«Touka pocra»

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuoreka [IOK
TEOPUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS

O6opynoBanue st

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1 ACMOHCTpalliu

Mopaenu TBEpIOTO, JKUAKOTO U Eubs 1OK
i HOJIMOTEeKA
3 ra3o00pa3HoOro COCTOSHUI 1
https://m.edsoo.ru/ff0a540e

BeIeCcTBa
OO®bsicHeHHE CBOICTB TBEPAOTO,
KHUIKOTO U Ta3000pa3HOro Obopynosanmue ns

4 COCTOSIHHII BENIECTBA HAa OCHOBE 1 ACMOHCTpalih
MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU TeOpuu

5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK

TCJ1a

https://m.edsoo.ru/ff0a5800



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

6 CmaunBaHue U KallWUISIPHOCTb. bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe paclIMpeHnue U CxKaTUE bubmmorexa [JOK

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYpbl O6OpyHOBaHHUe LA

8 CO CKOPOCTBIO TETJIOBOTO JIBHIKEHHUS ACMOHCTpalH
YaCTHIL

9 Buytpennsist sueprus. CriocoObl bubnnorexa [JOK
WU3MEHEHUS BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/ff0a5c60

bubnuoreka [{OK

10 Bt Terionepesa-n https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[IpaktTuueckoe

1 HCII0JIb30BaHUE TECIIOBBIX CBOMCTB bubnuoreka [{OK
BEIIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubmmoteka IIOK
TEIIOEMKOCTb https://m.edso00.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OaiaHca.

13 TennooOMeH U TEIIOBOE bubmorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTtopHnast pabota

14 "HccnenoBaHue IBIEHUS bu6nmorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer konuyecTBa TEMIOTHI, OGopynoBaHue IS

15 HEOOXOAMMOTO /IS HarpeBaHus JeMOHCTpALHit

TeJla U BBIIEIIIEMOTO UM MPH
OXJIQXKJICHUH



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaboparopHas paboTa

16 "Onpenenenue yaeabHON bubmmorexa LIOK
ped YA " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIlleCTBa
17 DHeprus TomMBa. Y ieiabHas bubnmnoreka HOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[1naBiieHue u OTBEpAEBaHUE
18 KPUCTAJUINYECKUX TeJI. Y IeabHas Bubmaorexa ITOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABIICHUS
JlaGopaTtopHnas pabota
19 "On Ie)L[eJ'IEHI/Ie pI[eJ'IBHoﬁ TEIUIOTHI buGnuorexa [IOK
P y” https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIa
20 [TapooOpa3zoBaHue 1 KOHEHCAIHSL. Bbu6mmoteka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
21 3aEI/ICI/If/IOCTI> TeMITepaTypbl bubmmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c
KHUIIEHUS OT aTMOC(epHOTO
JaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
29 pabora "Onpenenenue bubnnorexa [JOK
OTHOCUTEIIbHOU BIAQXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
O6opynoBanue st
93 Pemenue 3a1au Ha onpeeneHme JIEMOHCTpALHit
BJIQXKHOCTH BO3]TyXa
[IpuHIHMIBEL PaOOTHI TETLIOBBIX OGopy10BaHue IS
24 nsurareneif. [laposas TypOuHa. JEMOHCTpALIHi

I[BI/IFaTCJ'IB BHYTPCHHETO CrOpaHusd



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

KII/I TerutoBoro aBuraTess.

bub6nmmoreka [IOK
25 TenoBbIe ABUTATCIIH U 3allIUTA 1
o https://m.edsoo.ru/ff0a7c7c
OKPYXKAaroIIei cpeIbl
OGopynoBaHue s
26 3aK0H COXpaHEHUS U TIPEBPAILICHUS JleMOHCTpaLHit
SHEPTUH B TEIJIOBBIX MPOIIeccax
[ToaroToBka K KOHTPOJIBHOM paboTe
97 1o Teme "TemIoBble SABICHHS. bubnunoreka LIOK
N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BerecTna"
KoHTpoinbHas pabota 1o Teme BuG 10K
noIMOTeKa
28 "TemnoBsle aBicHUs. M3MeHeHne https://m.edsoo.ru/ff0ag6ae
arperaTHeIX COCTOSHUI BemecTa" T '
O6opynoBanue aJis
29 DnekTpuzanus Tei. JBa pona JeMOHCTpALHit
IEKTPUICCKUX 3aPsIOB
YpoK-HCce0BaHNe Obopynosatue 11
30 "DneKTpu3aIys TeJl MHAYKIHEH U ACMOHCTpALH
IIPU COIPUKOCHOBEHUU"
31 B3anmonencTere 3apsyKeHHBIX TEIL. bubmmnoreka HOK
3akoH KynoHna https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE MOJIE.
39 HanpsskeHHOCTB IEKTPUIECKOTO bu6muoreka [JOK

I10JI4. HpI/IHI_[I/IH Cynepro3snuuun
SJICKTPHUICCKUX noueu

https://m.edsoo.ru/ff0a8a0a



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

Hocurenu snekTpuueckux 3apsjios.

O6opynoBaHue ISt

33 DnemeHTapHblif 3apsaa. CTpoeHue ACMOHCTpaLH
aToma
34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubnuoreka [JOK
COXPAHEHUS JICKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1ad Ha npuMEHEHUE bubnunorexa LIOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIOBHUS €r0 Bu6 LIOK
HOJIMOTEKA
36 cymiecTBoBaHus. MlcTouHUKI
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
. Bbu6motreka [JOK
37 JIeCTBHS STIEKTPUYECKOTO TOKA nosmorexa I
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JlelicTBie Obopynosanue ps
38 JIEKTPUYECKOTO MO Ha ACMOHCTpALH
MIPOBOJHUKHU U AUAJIEKTPUKHU"
39 DJIEKTPUUYECKHI TOK B METaJIIaX, bubnmnorexa [JOK
JKHJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
O6opynoBanue st
40 DnekTpuueckas Lemb U eé JIeMOHCTpaLHit
COCTaBHBIE YaCTH
Cwuiia Toka. JlabopaTtopHas pabora BuG OK
oTeKa
41 "N3mepeHue u peryJmpoBaHUE CUIIbI nommoreka L1
" https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIPSKEHNE.
42 Boastmerp. JTaboparopHas padota bubnmnorexa [JOK

"N3mMepeHue u peryiupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

ConpoTuBieHuEe MPOBOJHUKA.

bubnunoreka LIOK

43 Y nenpbHOE COMPOTUBIICHHE
A P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUECKOIO
44 COIIPOTHUBIIEHUS IPOBOJHUKA OT €r0 buGnuorexa [IOK
P 3 https://m.edsoo.ru/ff0aa738
JUTHBI, TIJIOMIAIU TIOTIEPEYHOTO
ceyeHus U marepuana”
3aBUCHMOCTh CHIIBI TOKA OT
45 HanpsoxeHust. 3akon Oma s buGnuorexa [IOK
P ) https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUIMOCTH CHJTBI
46 TOKa, UAYIIETO Yepe3 PE3UCTop, OT bubmorexa HOK
> A pes p P, https://m.edsoo.ru/ff0aa04e
COINPOTHBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
IToce0BaTeNbHOE ¥ MAPAIIEIHEHOE Obopynosanue nis
47 1abopaToOpHbBIX paboT
COCTMHEHUS TIPOBOTHUKOB
VYICHUYECKUX ONBITOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CJII0KEHUS HAIIPSKEHUI bubmuoteka [IOK
MIPY MOCTIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka
49 MpaBuJIa JJisl CUJIBI TOKA MTPH bubmuorexa [IOK

MapaJyIeJIbHOM COE€IMHEHUH
pe3ucropon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHEHUE

bubnunoreka LIOK

50 3akoHa Oma U1 pa3InyHoro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
PaGora 1 MOLIHOCTH
51 JJIEKTPUYECKOI'0 TOKA. 3aKOH buGnuorexa [IOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnas pabota
52 "Onpenenenne padOThl U MOITHOCTH bubnnorexa LHOK
P P | https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DIIEKTPUYECKHE IICTTH U
53 MOTPEOUTEITN IICKTPUISCKON bubnnorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsibl.
54 3apsHKeHHBIE TEla U UX Bubmiorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTsus. [1oCcTOSHHBII
ANEKTPUIECKUIN TOK"
KonTponbHas pabota mo Teme
"DHEeKTPUUECKHE 3aPsIIbI.
55 3a }I)KGII)-IHLIC Tena I/IpI/IX Bubmiorexa OK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. [1o0CTOAHHBIN
ANEKTPUIECKUIN TOK"
O6opynoBanue st
56 ITocTossHHBIE MATHUTHI, HX JlabOPaTOPHBIX PaboT U

B3aUMOCHCTBHE

YUCHUYCCKUX OIIBITOB



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

VYpok-uccinenoranue "N3yuenue

bubnunorexa LIOK

57 N
MOJIEH ITOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuntHoe nosjae. MaruHuTHoeE 110JIe
bub6nmoreka [IOK
58 3eMIIM U ero 3Ha4YeHue JUIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTeaa. MaroHuTHoe nose
59 SJIEKTPUUECKOT0 TOKa MarHuTHOe bubnnorexa LHOK
p https://m.edsoo.ru/ff0acld2
TM0JIe KaTyIIKH C TOKOM
[IpuMeHeHue IIeKTPOMArHuTOB B
50 texnuke. Jlaboparopuas pabota bubmmoreka [JOK
"N3yueHue neicTBUsI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
T10JIs1 Ha MMPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IIOCTOSIHHOTO
ToKa. Mcnoab3oBanue
3JICKTPOJIBUTATENIEH B TEXHUYECKUX
61 CTPOIiCTBAaX U HAa TPAHCIIOPTE bubnnorexa [IOK
yerp P pre. https://m.edsoo.ru/ff0ac86¢c
JlaGoparopHas paboTa
"KoHcTpyupoBaHue 1 u3ydeHue
paboThl AneKTpoaBUTaTENs "
O6opynoBanue st
Oneiter @apanes. 3akoH 1TabOPaTOPHBIX PabOT I
62 3JIEKTPOMAarHUTHOM MHyKIUH. YUCHUYECKHX OIBITOB
[IpaBuio Jlenna
Onexrporerepatop. CriocoObl OGopy10BaHHE IS
MOJTyYEHUS DIICKTPUIECKON J1aGOPATOPHBIX PaboT 1
63 SHEPTrUu. DIIEKTPOCTAHIIMU Ha

BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrUuu

YUCHUYCCKUX OIIBITOB



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka K KOHTPOJILHOU paboTe

O6opynoBaHue ISt
1a00paTOPHBIX padoT U

64 1o TemMe "DIIeKTPUUECKHE U 1 VUCHHYECKHX OIBITOB
MarduTHbIE sBIeHUS"
KonTtponbHas pabora o Teme
65 "IJIEKTPUUECKIE U MarHUTHBIE 1 bubmorexa LHIOK
P | https://m.edsoo.ru/ff0acbh14
SIBJICHUS
PeseprHrlit ypok. Pabora ¢
66 TexcTaMu 110 TeMe "TeruioBble 1 bubmorexa [JOK
\ https://m.edsoo.ru/ff0accse
SIBIICHUS
PeseprHrlit ypok. Padorta ¢
67 TekcTamu 110 TeMme "TlocTosIHHBIN 1 bubmorexa [JOK
N N https://m.edsoo.ru/ff0acdc6
AJICKTPUUCCKUN TOK
O6opynoBanue st
PGSGpBHHﬁ ypOK Pa6OTa C na60paT0prIX pa60T U
68 TEeKCTaMU 10 TeMe "MaruuTHele 1 YYEHHUYECKHX OIBITOB
siBjeHus"
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 8 xnacc/ [leppimkun .M., IBanoB A.U., AxiinonepHoe 0011eCTBO

«M3parenscTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



