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MNOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma no npeametry «®dusukay (nmpeamerHas 001acTh «ECTeCTBEHHO-HAYUYHBIE TTPEAMETHD»)
s 8 wimacca gasisiercss yactbto OOII OOO, peanusyromeiics B MAOY COIII Ne9. Tlporpamma
COCTaBJIEHa Ha OCHOBE:

o @denepantbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO O0IEro o0pa3oBaHMUS,
YTBEPKJICHHOr0 mpukazoM MunucrtepcrBa npocsenieHust Poccuiickoit @enepaunu ot 31 mas 2021 r.
No287 (3apeructpupoBan MunuctepctBoM toctuiiuu Poccuiickoit ®enepauuu 5 wurons 2021 r.
peructpanronnbiii Ne64101);

. ITpukaza MunucrepctBa npocsemienus: Poccuiickoit @enepanunu ot 18.07.2022 Ne568 «O BHeceHUU
W3MeHeHUH B (emepanbHBIi TOCYNapCTBEHHBIH 00pa30BaTEeNbHBIA CTAaHIAPT OCHOBHOTO 0OIIEro
o0pa3oBaHus, YTBEpXKACHHBIH NpuKa3oM MunuctepcTBa mpocsemienus Poccuiickoit ®enepanmu ot 31
Mas 2021 r. No287»;

. [Ipukaza MwunucrepctBa mnpocBemenus Poccuiickoit ®eneparmu ot 18.05.2023 1. Ne370 «O6
yTBEpXKICHUH (heaepabHON 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHU;

o @DenepanbHOil paboyeil mporpaMMbl OCHOBHOTO obmiero oOpasoBanust ®usuka (ans 7-9 kiaccos
00pa3oBaTeNbHBIX OPraHU3AIINN );

o Konnenmuu npenonaBanus ydeOHoro mnpeamera «®Dusmuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit denepaiun, peaau3yomuX OCHOBHbIE 001Ie00pa3oBaTeIbHbIE MPOrpaMMBbl, YTBEPKIAEHHOM
pemenueM Komnermm MwunucrepctBa mpocBemieHus: Poccuiickoit deneparuu, mpoTokoa oT 3 mexalps
2019 r. Ne [IK- 4BH.

®usmka SBISETCS CHUCTEMOOOPA3YIONMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SBJICHUM, M3y4yaeMbIX XMUMHUEH, OMOJIOTHEH,
acTpoHOMHEH u (usndeckol reorpaduel, BHOCHT BKJIAJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa,
IpeoCTaBiIsIeT Hambosee sicHble 00pa3lbl MPUMEHEHHUs HAayyHOro METOJa IMO3HAaHUs, TO €CTh Crocoda
MOJTY4EHHsI JOCTOBEPHBIX 3HAHUH O MHPE.

OnHa U3 IMaBHBIX 3a7a4 (U3NYECKOro 00pa30BaHUS B CTPYKType OOILIero oOpa3oBaHHs COCTOHT B
(bopMHPOBaHNY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpECa K HayKe y 00YJalOIINXCS.

Wzyuenue Gpusuku Ha 6a30BOM YpPOBHE MPEATOIAraeT OBIaICHUE CISAYIOIIUMU KOMIIETEHTHOCTSMU,
XapaKTEePU3YIOINMH €CTECTBEHHO-HAYYHYIO IPAaMOTHOCTb!

HAay4HO OOBSCHSTH SBJICHUS;

OLIGHUBATh U IOHUMATh 0COOEHHOCTH HAy4YHOTO UCCIIEIOBAHMS;

MHTEPIIPETHPOBATH JAaHHBIC M UCIIOJIF30BATh HAYYHBIC JJOKA3aTeIbCTBA IS MOJTYYEHHSI BEIBOIOB.

Henu nzydyenus PpU3NKH:

o npuoOpeTeHne MHTEepeca W CTPEMIICHHs OOYdYalOUIMXCSl K HAyYHOMY HM3YUYCHHIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE  MPEACTaBICHWH O  HAYYHOM  METOJAE IMO3HaHMA U (OPMHUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYKAFOIIIUM SIBIICHHSIM;

o dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTara H3Y4YCHUS OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

o (dbopmMHpoBaHKE NPEACTABICHUN O PO (PU3MKH JUIsI pa3BUTHUS JIPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH;

. pa3BUTHE TIPEACTABICHHMH O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHaTbHOU

NesTeNbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEeMy 00yYeHHIO B ’TOM HAIlPaBJICHHH.

JlocTmkenne 3TUX Iejeld MmporpaMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
o0ecreynBaeTcs pelIeHrueM CIeIyOIuX 3a1aY:

npuoOpeTeHnue 3HAaHUM O JMCKPETHOM CTPOEGHHMU BEIIECTBA, O MEXaHUYECKHX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpeTeHne YMEHUW OMNHUCHIBaTh U OOBACHATH (U3MUYECKHE SBJIECHUS C HCIOJIb30BaHUEM
IIOJIyYEHHBIX 3HAaHUH;

OCBOEHHE METOJIOB pEIICHUS MNPOCTEUINIUX PacYETHBIX 3a7ad C HCIOIb30BaHUEM (U3HUECKUX
MOJIeTIeH, TBOPUECKUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;



pa3BUTHE YMEHUN HAOII0JaTh NMPUPOAHBIE SIBICHUS U BBIIOJIHATH OMBITHI, TAOOpaTOpHbIE pabOThI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpMaIHel HU3NIECKOTO COAEPKaHMs, BKIIIOUass WHOOPMAIUIO O
COBPEMEHHBIX JIOCTI)KCHUAX (PU3UKH, aHAIU3 H KPUTHIECKOE OIICHUBAHUE WH()OPMAIINY;

3HAKOMCTBO CO cdepamMu mpodhecCUOHATBLHON JCATENHHOCTH, CBS3aHHBIMH C (U3UKOWU, W
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

Ha n3ydenne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUsl OTBOJAHUTCS B
8 kiracce — 68 yacoB (2 4aca B HEJIEIIIO).

[Ipennmaraembiii B mporpamme 1o (u3uke MepedeHb JadopaTopHBIX pPabOT W OMBITOB HOCHUT
pEKOMEHIaTeNbHBIA XapaKTep, YYUTEIh JeJaeT BBHIOOP MPOBEACHUS JTAOOPATOPHBIX PabOT M OMBITOB C
y4€TOM HMHJIUBUIYaIbHBIX OCOOEHHOCTEH OOydYaloluXcsl, CHUCKAa OJKCHEPUMEHTAIbHBIX 3aJlaHuM,
mpeagaraéMbix B paMKax OCHOBHOTO TOCYJTaPCTBEHHOTO dK3aMeHa o (pu3uke.

BocmmrarensHBIM KOMIIOHEHT YPOUHOH nesaTenbHOCTH padoueii mporpammel Boctutanmst MAOY COI Ne9 orpakeH
B KAJICHAAPHO — TCMAaTUYCCKOM IVIAHUPOBAHUU B ITYHKTC «Tema YpOKa».

EauHcTBO YPOUHOIi M1 BHEYPOUHO¥ /IesiTeIbHOCTH peajin3yeTcs yepes
e nipuBJcueHue BHUMaHUs oOydatonuxcsis MAQOY COLL Ne9 k 1eHHOCTHOMY acleKTy N3y4aeMbIX Ha YpoKax (DakToB,
® JCNOJB30BAHHME BOCHHUTATENBHBIX BO3MOXHOCTEH coaepkaHMs ydeOHOro mpeamera uepe3  Mmoadop
COOTBETCTBYIOIINX TEKCTOB JUIS YTEHHUSI, 33124 JUIsl pEIIeHUs, TPOOIEMHBIX CUTYaNUi s 00CYKIIEHHS B KJacce;
® IpUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl yyaliuxcs;
® CIOJb30BAaHUE WHTEIUICKTYAIBHBIX WIP, CTHUMYJIUPYIOIIMX IO3HABATEIbHYI0 MOTHBALMIO YUYEHHKOB; TJE
MOJyYCHHBIE HAa YpPOKE 3HaHUS JAIOT Y4YalluMCS BO3MOXKHOCTH TNPHOOPECTH ONBIT BEJCHHS KOHCTPYKTHBHOTO
JIajnora; TPYNIOBOH pa0OThl Wi paboThl B Mapax, KOTOpbIE y4aT UIKOJBHUKOB YYacTHIO B KOMaHIE WU
B3aMIMOJICHCTBUIO C IPYTUMH JIETHMH;
® HWHUIMUPOBAHUE W TIOJEPIKKA HCCIIEOBATEIHCKON JEATEIhHOCTH NIKOJHPHUKOB B PaMKaX pealn3alud HMH
WHAVBUIYAbHBIX M TPYIIIOBBIX HCCIIEIOBATEIBCKUX MPOEKTOB, YTO JAeT UM BO3MOXKHOCTH MPHOOpPETaTh HABBIK
CaMOCTOSITEIIBHOTO PEIICHHUsT TEOPETHYECKOW MpPOOJIEeMbl, OMBIT MyOJWYHOTO BBICTYIICHUS TEpel ayJUTOpPHUEH,
apryMEHTUPOBAHUS M OTCTauBaHUS CBOEH TOUKH 3peHus; (koHpepeHus «llepsrie marny, «lllar B 6yaymiee» u ap)
® TIPOBEJICHNE IIKOJBHBIX MPEIMETHBIX TEMaTHUYECKUX THEH, nmekan, peanuzanusa mpoekta «HAYKO®ECT» korma
BCE€ YUYHUTENs 10 OJHOW TeMe NPOBOIAT MEPONPHUATHS, B TOM UYHWCIIE WHTETPHPOBAHHBIE, HAa METANpPEIMETHOM
conepkanun Mmarepuana ([ens IT texHonoruit (4 mexabps), Henp Hayku (8 deBpans), Henp xocmoHaBTHKH (12
anpenst) u [lens [Tobexast (9 mast) u np).

COJAEPKAHUE OBYYEHUA

Pa3nea 1. TenyioBble ABJICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUHU CTPOCHHUS BelecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJd. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE IOJOKEHUS MOJEKYJISIPHO-KUHETUYECKON
TEOPUH.

Mopenu TBEPAOTO, JKUIKOTO M ra3000pa3HOTO COCTOSIHHM BemecTBa. Kpuctammnyeckue u aMopQHbIe
tena. OOBSICHEHHE CBOMCTB Ta30B, KHUIKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKEHUH MOJEKYISPHO-
-KMHETHYeCKo Teopur. CMauMBaHUE U KaMMIUIAPHbBIC ABJICHUA. TeIIOBOE paCIIUPEHHUE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHMKEHUS YacTHll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEH HHEpruu: TeIUIolepenada W COBEpIIeHHEe palboThl. Bumpl
TEIUIONEepeIauu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3IIyYCHHE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1eII0O00MEH M TEIJIOBOE PaBHOBECHE.
VYpaHenune TtemnoBoro Oamanca. [lnmaBieHwe W OTBEpACBAHHME KPHUCTAJUIMYECKUX BEHIECTB. Y ENbHAS
terioTa TUiaBieHus. [lapooOpa3zoBanue u koHaeHcanusa. Mcmapenwe. Kumenwe. YnaenbHas TeruioTta
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHMS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHask TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TermoBbix auratenei KIIJ[ TemmoBoro asuratens. TersoBble ABUTATENH M
3allUTa OKPY>KAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHHMS U MPEBPAIICHHS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.



Hemoncmpayuu.
Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.
Ha6mronenue quddysun.
HaGmtoienue SBiIeHU CMAaYMBAHMS U KAMAJUTSIPHBIX SBJICHHI.
Habroienue TemnoBoro paciupeHus Ted.
W3meHeHue naBiieHus ra3a npyu U3MEHEHUH 00bEMA U HarpEeBaHUU WIIH OXJIQKICHUH.
[IpaBuna nu3amMepeHus TeMneparypsl.
Bunael renionepenauu.
OxnaxxieHue Ipy COBepUICHUH PabOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
CpaBHeHME TEMIOEMKOCTEN pa3IuyHbIX BEIIECTB.
HaGmronenue KumeHusl.
Habnroienne noctostHCTBa TeMIlepaTyphbl MpH MJIaBJICHUU.
Mopenu TeIIOBEIX ABUTATEIICH.
Jlabopamopnusie pabomot u onvimel.
OnBITH 10 OOHAPYKESHHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.
OMnBITHI 11O BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITHI 10 HAOTIOICHHUIO TETLIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBIEHHUS BO3AyXa OT €ro o0bEMa W HArpeBaHHS WIH
OXJIQXKICHHUS.
[TpoBepka rumoTe3sl JIMHEHHON 3aBUCIMOCTH JITMHBI CTOJIONKA JKUKOCTH B TEPMOMETPUIECKON TPYyOKe OT
TEMIIEPaTypBbl.
Habmronenne n3MeHeHus: BHYTPEHHEH SHEPTuu Tella B pe3ysIbTaTe TeIuionepeay u paboThl BHEITHUX CHIL
HccnenoBanue sSBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.
OmnpeneneHre KOIUYECTBA TEIJIOTHI, TIOTYYEHHOTO BOJOW MPHU TEIIO0OMEHE ¢ HAarpeThIM METAUTHYEeCKUM
LUAJTUHIPOM.
Ornpenenenue yAaelnbHOU TEMIOEMKOCTH BELIECTBA.
HccnepoBanue npouecca UCIIapeHus.
OrnpeneneHre OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.
Ornpenenenne yAelIbHON TEMIOTHI IUIABICHUS JIb/IA.

Pasnen 2. DiiekTpuyeckne 1 MArHUTHBIE SIBJICHUS.

DnekTpusanusa Tel. J[Ba polia 3JeKTpUYECKUX 3apsaaoB. B3auMoaelcTBue 3apsiKEHHBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTD CHJIBI B3aMOJICHCTBUS 3aPsKEHHBIX TENT OT BEIMYMHBI 3apS0B U PACCTOSHUS MEXTY
TeIamu).

Onextpuueckoe mone. Hanpsx€HHOCT anekTpuyeckoro mnoisd. llpuHnun cynepnosunuu
ANIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu »snekTpuueckux 3apsaoB. OJIEMEHTapHBIA 3JeKTpuueckuid 3apsia. CTpoeHue aToma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPHUUECKOTO TOKA. VICTOUHHMKM MOCTOSIHHOTO
Toka. JIeWCTBUS SIEKTPUYECKOTO TOKa (TEIJIOBOE, XWMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KUJKOCTSAX U razax.

OnekTpuyeckas 1enb. Cuna Toka. DJeKTpudeckoe HamnpsokeHue. CONpOTHUBICHHE MPOBOJIHMKA.
VY nensHOE conpoTuBieHUE BenlecTBa. 3akoH OMa juist yuactka uenu. [locnenoBaTenbHoe U mapasuiesibHOE
COEIMHEHHE MPOBOJHUKOB.

PabGota u MOIIHOCTH 3JEKTpUYECKOro TOKa. 3akoH JDxoyns—JleHma. Onekrpuueckue Lenud M
MOTPeOUTENH PIEKTPUUECKON 3Heprun B ObITYy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anmonencTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOe mosie. MarHutHoe
noJjie 3eMJId M €ro 3Ha4eHue JJIs )kU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJie SJIEKTPUYECKOr0 TOKA.
[IpuMeHeHne 5JIEKTPOMAarHUTOB B TEXHUKE. JleWiCTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSIHHOTO TOKa. Mcronb30BaHue 3JIEKTpOABUTaTENEH B TEXHUYECKUX YCTPOMUCTBAX U
Ha TPaHCIOpTE.

Onseitel Dapanes. SBnenue sneKkTpoMarHUTHON MHAyKuuu. IIpaBuiio JleHna. DnexTporeHeparop.
CriocoObl TOSTydeHUsl DJEKTPUYECKONW HSHEPrUd. OJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.



Hemoncmpayuu.
DnekTpu3anus Teil.
JIBa pojJia JIEKTPUYECKUX 3apsiI0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
Y CTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTu4ecKas MHIYKIHUS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpoBOIHMKYN M AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOIO ITOJIS.
HcToyHnKH OCTOSTHHOTO TOKA.
JIeNCTBUA DIIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUHN TOK B )KHIKOCTH.
I"a30BbIii pazpsa.
N3mepenune cuitbl TOKa aMIEPMETPOM.
N3mepenne 31eKTpuyecKoro Hanps>KeHUsI BOIIBTMETPOM.
Peocrat u mMarazuH COnpOTHBIICHUM.
B3aumopaencTBue NOCTOSSHHBIX MarHUTOB.
MopennpoBaHre HEBO3MOKHOCTH Pa3JeIeHUS TIOJ0COB MATHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT Dpcrena.
MarnuTtHo€e nojie ToKa. JIeKTPOMarHmr.
JleficTBrE MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEIb TIOCTOSIHHOTO TOKA.
HccnenoBanue sSBIeHUS 31€KTPOMarHUTHONW MHIYKIUU.
OmnbiTel Dapanes.
3aBHUCHMOCTb HaIlPaBJIEHUS NHIYKIHOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUS.
DNEKTPOTreHepaTop MOCTOSTHHOTO TOKaA.
Jlabopamopnusie pabomot u onvimel.
OnbITHI 10 HAOTIOCHUIO SJIEKTPU3AIIMU Tl MHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS AIEKTPUUYECKOTO TOJI HAa TPOBOIHUKYU U AUDJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.
N3mepenue u peryavpoBaHue HAMIPSKEHUS.
HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT COMNPOTHBIECHHUS PE3UCTOpa M
HaIpsHKEHUS Ha PE3UCTOPE.
OnbIThL, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh 3JIEKTPUYECKOIO CONPOTHUBJIEHUS MPOBOJHHMKA OT €ro JJIMHBI,
IJIOIA M TTOTIEPEYHOTO CEYCHUS U MaTepHalia.
[IpoBepka npaBuia CII0KEHUS HAMIPSHKEHUIM TIPU MTOCIEA0BATEIEHOM COEIMHEHUH ABYX PE3UCTOPOB.
[IpoBepka mpaBuia Ajisi CUIIBI TOKA MPU NAPAIIETBHOM COSUHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYIEr0 Yepe3 Pe3UCTop.
OrnpeneneHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYLIETO Yepe3 JJAMIIOUKY, OT HAIIPSKEHUSI Ha HEH.
Onpenenenne KII/] narpeBatens.
HccnegoBanne MarHUTHOTO B3aUMOJIEHCTBHS IOCTOSIHHBIX MATHUTOB.
W3y4yeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB MPHU X 00BEIMHEHUU U Pa3/ICIICHHH.
HccnenoBanue neCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBbITHI, 1E€MOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJCUCTBUSL KATYIIKA C TOKOM M MarHuTa OT CHUJIbI
TOKA U HAIPABJICHUs TOKA B KaTYIIIKE.
N3yuenue neiicTBUSI MArHUTHOTO OIS HA MPOBOAHUK C TOKOM.
KoncrpyupoBanue u usyueHue padoThl AIEKTPOABUTaATENS.
N3mepenue KIIJ[ anexTpoaBUrarenbHOl yCTaHOBKH.
OnBITHI IO MCCIEOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIMH: UCCIEIOBAaHUE U3MEHEHUI 3HAUCHUS U
HaIlpaBJIE€HUs NHIYKIHOHHOTO TOKa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 11O ®UBUKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA



W3yuyenne ¢u3ukum HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBIEHO HA JIOCTHIKEHUE
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate m3ydenwsi (U3MKUH HAa YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs Yy OOydaromierocs
OyayT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- IPOSIBJICHUE UHTEpPECa K UCTOPUH i COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NYECKON HAYKH;

- ICHHOCTHOE OTHOIICHUE K JOCTUKCHHSIM POCCHUMCKUX yUEHBIX--(PU3UKOB;

2) rpaJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B OOCY>KJICHUH OOIIECTBEHHO 3HAYUMBIX U ITHUECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTHUYECKUM MTPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

- OCO3HAHHME BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B I€SITEIbHOCTH YUYEHOTO;

3) acTeTHYECKOr0 BOCIIMTAHMS:

- BOCIIPUATHE 3CTETHYECKUX Ka4ecTB (PU3NYCCKOM HAyKH: €€ TapMOHUYHOTO MTOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HAHHUE LIEHHOCTH (PU3MYECKOW HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHH, BAKHEUILIEH COCTABIIAIOIIEH KYJIbTYPbI;

- pa3BUTHE HAYYHOM JII0003HATENFHOCTH, HHTEpPECa K UCCIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHusi KyJbTYpPbl 310POBbS U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

- OCO3HaHHWe ILIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
B2XHOCTU TPABHJI OE30MMACHOTO TOBEIEHUSI Ha TPAHCIOPTE, HA JAOpOrax, ¢ JMEKTPUUYECKUM U TEIUIOBHIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

- ¢(OpMHUPOBAHHOCTH HaBBIKA pe(hICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe MpaBa
y IpYroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTHUBHOE Yy4YacTHE€ B pEUICHUHM MpaKTUYECKUX 3anad (B paMKax ceMbH, 00pa3oBaTesbHOI
OpraHM3alliy, ropoJia, Kpasi) TEXHOJIOTHYECKON U COIMATbHON HAPaBIEHHOCTH, TPEOYIOMUX B TOM YHCIIE U
(hU3UYECKUX 3HAHU;

- HHTEPEC K MPAKTUYECKOMY U3YUCHUIO Mpodeccuid, CBI3aHHBIX ¢ (U3UKOM;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

- OpUEHTAIUsl Ha MpUMEHeHUe (PU3MUECKUX 3HAHWM JJIA PElICHHs 33a7a4 B OOJIACTH OKPY KaromIei
Cpelbl, TUIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCTIEACTBUM I OKPY KaIOLIEeH cpeibl;

- OCO3HaHME IMI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U IMTyTeH UX PEIICHHUS,

8) apanTanuM K M3MEHSIONIUMCH YCJIOBHSAM COUMAJILHON M MPUPOJTHOM Cpeabl:

- TOTPeOHOCTh BO B3aWMOJCHCTBHHM TIPU BBITIOJHEHUU HCCICOBAHUA M TPOEKTOB (HHU3HUECKOM
HAIpPaBJIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

- MIOBBILIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IEATETbHOCTh;

- mOTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHHM, B TOM uucie (HOpMYIHpPOBaTh UACH, MOHATUS,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

- 0OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;

- CTpEMJICHHE aHaJIM3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOJBI, OOLIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIOIb30BaHNEM (PHU3UYECKUX 3HAHUN;

- OIIEHKa CBOMX JEUCTBUU C Y4ETOM BIIMSHMS Ha OKPY)KAIOIIYIO CPEy, BO3MOXKHBIX TNTOOATbHBIX
MOCIIECTBU M.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHMs MporpaMMmbl MO (hU3MKE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT copmupoBaHbl MeTanpeIMeTHbIe pe3yJbTAaThl, BKIIOYAIOIINE MO3HABATEIbHbIC
yYHUBEpCaJbHble yueOHbIE JCWCTBHUS, KOMMYHHKAaTHBHBIE yHHMBEpCalbHbIE Y4yeOHblE JIEHCTBUS,
PETYJSTUBHBIC YHUBEPCAIbHBIE YIeOHbIC TEHCTBUS.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS



Ba3zoBrble JJornueckue aeiicTBHA:

BBISIBJISITh U XapaKTePU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHUN );

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALMU, OCHOBAHUS /17151 000OIICHUS U CPaBHEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U IMMPOTUBOPEUUS B pacCMAaTpUBaeMbIX (DaKTax, JAHHBIX U HAOTIOACHHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W TPU W3YYCHHH (DU3MUECKUX SIBICHUW W TPOIIECCOB,
JIeNiaTh BBIBOJBI C MCIIOIb30BAaHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI35X (PU3NYECKUX BEITUYHH;

CaMOCTOSITEIIbHO BBIOMPATh CIIOCO0 permieHus yaeOHo# (pu3ndeckoi 3aaaun (CpaBHEHHE HECKOJIbKHUX
BapHAHTOB PEIICHUs, BRIOOp HAabOOJIee MOAXOIAIIETO ¢ YUETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3zoBrbIe ncciaenoBareLCKHE AeHCTBHSA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKII HHCTPYMEHT TIO3HAHHS,

IPOBOAUTH IO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIOXHBIH (QU3NYecKuil
AKCIIEPUMEHT, HEOOJIBIIIOE HCCeI0BaHNEe (PU3HMUECKOTO SIBICHHUS,

OLICHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, MTOJYUEHHYIO B X0/I€ UCCIIETOBAHUS
WM OKCTIEPUMEHTA,

camMoCTOsITeNIbHO  (hopMyaupoBaTh O0OOIIEHHS M BBIBOABI [0 pe3ysibTaraM MPOBEAEHHOTO
HaOIIO/ICHUS, OTBITA, UCCIICIOBAHHS,

MPOrHO3UPOBATh BO3MOXKHOE JalibHelIee pa3BUTHE (DU3MUECKUX MPOIIECCOB, a TAKKE BBIIBUTaTh
MIPENOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI U 3aIllPOCHI MIPH MOUCKE U 0TOOpe MHPOPMAIUHN TN
JTAHHBIX C YIETOM IPEITI0KCHHOM yUeOHOU (hU3UIECKOM 3a1auH;

aAHATM3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3IMYHBIX BHIOB U (POPM
MIpe/ICTaBJICHMUS;

CaMOCTOSITENILHO BEIOMpATh ONTHMANILHYIO (hopMy mpeacTaBieHuss HHPOpPMALMK ¥ UILTIOCTPUPOBATH
pelaeMble 3a/1a4u HECIOKHBIMHU CXeMaMH, TuarpaMMaMu, MHOU TpaduKoi 1 X KOMOUHAIUSMHU.

KoMMyHUKaTHBHBIE YHHBeEpPcAIbHbIE YueOHbI€ 1eiiCTBUS:

B XOJIe 00CYKJIeHUs Yy4eOHOTO MaTepurasa, pe3yabTaToOB Ja0OPaTOPHBIX PabOT M MPOEKTOB 3a71aBaTh
BOIIPOCHI 1O CYIIECTBY OOCYXJIaeMOl TeMbI M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HA pEUICHHE 3aJadd |
MoJ/IepKaHue 0JIaroXKenaTeIbHOCTH OOIIECHUS;

COTOCTABJISITH CBOM CYXKIEHHUS C CYXKICHUSMHU JIPYTHX YYaCTHHUKOB JHAaliora, OOHapy»XUBaTh
pasanyure U CXOACTBO MO3UIIMIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJMYHO TMPENCTaBIsATh PE3YyJIbTaThl BBIMOJHEHHOTO (U3UYECKOTO OMbITa (IKCIEpUMEHTa,
HCCIe0BaHMs, TIPOEKTA);

MOHMMATh M UCIOJB30BaTh NMPEUMYIIECTBA KOMAaHAHON U MHAWBUIYabHOW pabOTHI MPH PElIeHUN
KOHKPETHOU (hU3HUECKOi MpoOIEMBL;

OPUHUMATh LEIH COBMECTHOW JESATENbHOCTH, OPraHU30BBIBATH JIEHCTBUS MO €€ JOCTHUKEHHIO:
pacmpenenaTtb poiu, O0CYXIaTh NPOIECCHl M PE3yNbTaThl COBMECTHOW paboThl, 0000IMIaTh MHEHUS
HECKOIBKUX JIFOICH;

BBITIOJTHATH CBOIO 4acTh PabOThI, JOCTUTAsl KAYECTBEHHOTO pPe3ylibTaTa M0 CBOEMY HAIMPABICHHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C JPYTMMHU WIEHaMU KOMaH/Ibl;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJAa B OOMMI TPOAYKT TO KPHUTEPHUSIM, CAMOCTOSTEILHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE JIeiicTBUS

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYALUAX, TPEOYIOMIMX [T peIeHUs (PU3HUECKUX
3HAHUI;

OpUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAaX NPUHATUS peEIIeHUH (MHAMBUIYyAIbHOE, TPUHSATHE
perieHus B TPyIIIie, IPUHATHE PEIISHUN TPYIIION );

CaMOCTOSITENIbHO COCTaBIIATh AJTOPUTM pelieHus (pU3nveckor 3aauu Wi IJIaHa MCCIEAOBAHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/iaracMble BApUAHThI
pELICHHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.



CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/IEKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYAallMH U Mpe/jiarath 1jiaH €€ N3MEHECHHUS;

OOBSACHATH MPHUYMHBI JOCTH)KEHUS (HEJOCTHKEHHS) pe3yibTaTOB NESATENIbHOCTH, /1aBaTh OLCHKY
NpUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B IEATEIHHOCTD (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3MUECKOTO UCCIIETOBAHUS
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHHBIIUXCS CHUTYaIldd, YCTAHOBJIICHHBIX OIIMOOK,
BO3HUKIIUX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LIeJId U YCIOBUSIM;

CTaBUTh ceOsi Ha MECTO APYroro 4eioBeKa B XOJE CIOpa WM JUCKYCCHM Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;

pu3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHUuH (U3MUECKUX 3aJad WM B YTBEP)KICHUSAX Ha
Hay4HbIE TEMbI H TAKOE K€ MPaBO JAPYTOro.

NPEJMETHBIE PE3YJIbTATbBI

K koHiy oOyuenus B 8 kJjiacce npeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMIKEHHE AaTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTALIMYECKUE U aMOp(HBIE Tella, HACHIIEHHBIH U HEHACHIILICHHBIH
nap, BI@XHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHsSS HSHEpPIus, TEIUIOBOM [BUIaTellb, 3JIE€MEHTAPHBIN
ANEKTPUYECKUI 3apsif, DJIEKTPUUECKOE II0JI€, IMPOBOJHUKH M JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUM
TOK, MAarHUTHOE TOJIE;

pasznuyarh SBJIECHUS (TEIJIOBOE pACIIMpPEHUE U CXKaTHeE, TEIUIoNepenaya, TEIUIOBOE PaBHOBECHE,
CMauMBaHME, KaNWJUIAPHBIE SBJICHUSA, HUCHApeHHe, KOHJEHcAlus, IUIABJICHUE, KpHUCTaIM3alus]
(oTBepneBaHME), KUIIEHHUE, TeIlonepenadya (TEIIoNpOBOJHOCTh, KOHBEKLUS, W3IYyUEHUE), AIEKTPU3ALUL
TeJ, B3aUMOJICHCTBHE 3apsiioB, NEHCTBUSA IJIEKTPHUUECKOrO0 TOKAa, KOPOTKOE 3aMbIKaHHE, B3auMoJieiicTBHE
MarHuToOB, JEHCTBHE MAarHUTHOIO MOJS HA IPOBOAHMK C TOKOM, 3JIEKTPOMAarHWTHas HHIYKLUSA) II0
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3NYECKOE
SIBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YyYEHHBIX (U3NYECKUX SBICHUH B OKPY’KAalOIIEM MHUpPE, B TOM YHCIIE
¢usnyeckue SBICHUS B NPUPOJE: TMOBEPXHOCTHOE HATSIKCHHWE W KaNWJUIAPHBIC SIBICHUS B TPUPOJE,
KpHUCTaUIbl B npupoje, usinydyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, HHes, CHera, J3JIeKTpUYEeCKHe SBICHHSA B arMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHoE moJje 3eMiH, Apeid MOICOB, POiIb MATHUTHOTO MOJS ISl )KU3HU Ha 3eMile, NOJIIPHOE CHUSIHHUE,
IIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO, BBIIENATh CYLIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
(hUBUYECKUX SBICHUH;

OIKCHIBATh M3yUYCHHbIC CBOWMCTBA Tel U (PU3MUECKUE SIBICHUS, UCHOJIB3YS (PU3NUYECKHE BEIUYHHBI
(TemnepaTypa, BHyTPEHHsISI SHEPTHsl, KOJMYECTBO TEIUIOTHI, yAEIbHAs TEIUIOEMKOCTh BEIECTBA, YAEIbHAs
TEIUIOTAa IUIABJICHHUSA, YAETbHas TEIIOTa NapooOpa3oBaHUs, YyAETIbHas TEIUIOTa CropaHHs TOIUIHMBA,
KOY(Q(QHUIMEHT TOJEe3HOr0 JEHCTBHMsS TEIUIOBOM MAalllMHBI, OTHOCHTENbHAs BIAXHOCTb BO3/AYyXa,
ANEKTPUYECKUI 3apsij, CHJIa TOKa, 3JIEKTPUUYECKOE HAIpPSIKEHUE, CONPOTHUBIEHUE IPOBOJHUKA, YAEIBHOE
COIIPOTHBIIEHUE BEIIECTBA, PadOTa M MOLIHOCTb IEKTPUUECKOTO TOKA), HPU OINUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI HCIIOJIb3YEMbIX BEIUYMH, 0003HAYCHUS M €AMHUIBI (PU3UUECKUX BEIUYHH,
HaxoAuTh (HOPMyYJIbl, CBA3BIBAIOIIME JaHHYIO (DU3MUYECKYIO BEIIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTh
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBIEHUS U TIPOLECCHl, HCIONb3Yys OCHOBHBIE
I0JIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUN CTPOEHUS BELLECTBA, IIPUHLIUII CYIIEPIIO3ULIUY TToJIeH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpAaHEHUs 3apsafa, 3akoH OMa Juis yyacTka Lenu, 3akoH Jpxoyns—JleHua,
3aKOH COXpAHEHMs SHEpPruH, NPU ATOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTEeMaTHYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJd, B TOM YHCIE€ U B KOHTEKCTE€ CUTYaluil
IIPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIIATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE
3 1-2 JorMyecKkWx IMIaroB ¢ OMOpoWd Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THbIE 3aJayd B 2—3 JAEHCTBHS, MCIOIB3Ys 3aKOHbI M (DOPMyJIbl, CBSI3bIBAIOILNE
¢u3nyeckue BENTMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/layd 3alUCHIBATh KPATKOE YCIIOBHE, BBISBIATH



HEJ0CTAaTOK JaHHBIX I pEICHUs 3a]jaud, BIOMpPATh 3aKOHBI U (OPMYJIIbl, HEOOXOAUMBIE JUIsl €€ peleHus,
MIPOBOANTH PaCUEThI U CPABHUBATH MOTYYCHHOE 3HAUCHHE (DU3UYECKON BETMUMHBI C U3BECTHBIMH JIAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (GU3NYECKUX METOJ0B, UCIONIb3YS
OMHUCAHUE HCCIIEIOBAHUS, BBIJIEIATh MPOBEPSIEMOE MPEANOIOKEHNE, OLCHUBATh MPABUIBHOCTh MOPSIKa
MIPOBEJICHUS UCCIIEOBAHMUS, JIeNIaTh BHIBOIBL;

MPOBOANTH ONBITHI 10 HAOMIOACHUIO (DU3UYECKUX SBICHUN WU (PUINYECKUX CBOHCTB Tem
(kanwIIsipHBIE  SIBJICHMSI, 3aBHCHUMOCTBH JaBJIEHUS BO3AyXa OT €ro o0b&Ma, TeMIlepaTrypbl, CKOPOCTH
rpoliiecca OCTHIBAHUS U HarpeBaHUsl MMPU U3TYUYEHUU OT 1[BETA U3JTydarolei (IOryIonaronieil) HOBEpXHOCTH,
CKOPOCTh HCIAapeHUsI BOJbI OT TeMIIEpaTyphl *KUAKOCTH U TUIOIMIAIU €€ MOBEPXHOCTH, AJEKTpU3ALUs Tel U
B3aUMOJICHCTBUE JJIEKTPUUECKUX 3apsiioB, B3aUMOJICUCTBUE TOCTOSHHBIX MAarHUTOB, BU3Yalu3allMs
MarHMTHBIX IOJIEH TOCTOSTHHBIX MAarHUTOB, JEHCTBHUSI MAarHUTHOTO IOJIA HA MPOBOJHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHUWTa, CBOWCTBA DJIGKTPOJBHUTATENS IOCTOSHHOTO TOKa): (HOpPMYJIHpPOBATH IPOBEPSEMBIC
MIPENIOJIOKEHNsI, COOUpaTh YCTAHOBKY M3 MPEIJIOAKEHHOIO O0OpYIOBaHMsS, OMHCHIBATH XOJ[ OMbITA M
(bopMyIIHPOBATH BHIBOJIBI;

BBIMOJHATH MpsIMblE M3MEPEHUs] TeMIIepaTypbl, OTHOCUTEIBHON BIAQXXKHOCTH BO3yXa, CHJIBI TOKa,
HAMpsDKEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIMYMH, CPABHHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOAWTH HCCIEAOBAHME 3aBUCUMOCTH OJHOW (U3MYECKOM BEIMYHMHBI OT JAPYyrol ¢
HCIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJIHUKA OT €r0 JJIMHBI, MOIAIN
MONEPEYHOr0 CEYEHUsSI U YICIbHOTO CONMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHUJIbI TOKA, MAYLIETO 4epes3
MPOBOAHHUK, OT HANpPsDKEHUS Ha MPOBOAHMKE, MCCIEIOBAHUE IIOCIENIOBATEIbHOIO W MapajuIeIbHOrOo
COCTMHEHHUI TIPOBOJHUKOB): IIAHUPOBATh UCCIECIOBAHUE, COOMPATh YCTAHOBKY M BBHITIOJIHITH U3MEPCHHS,
cienysl MpesioKeHHOMY IUIaHy, (PUKCHUpOBaTh pe3yJIbTaThl MOJYYEHHOH 3aBUCMMOCTH B BHUJAE TaOIHIl U
rpaduKoB, JeNaTh BHIBOJBI IO PE3yIbTaTaM UCCIICOBAHHUS,

IIPOBOJUTH KOCBEHHbIE H3MEpPEHUS (U3MUECKUX BeIMUYMH (ylenbHas TEII0OEMKOCTh BEIECTBa,
COMPOTHUBIICHUE MPOBOJHMKA, padOTa W MOIIHOCTh JJIEKTPUUYECKOTO TOKA): IJIAHHUPOBATH W3MEPCHHS,
coOupaTh HKCIEPUMEHTATIBHYIO YCTAaHOBKY, CIEIYs MPEANOKEHHON MHCTPYKIHMH, U BBIYMCIATH 3HAYCHHE
BEJIMYUHBI;

co0JTIr01aTh MpaBHJia TEXHUKHA 0€301TaCHOCTH IIPH padoTe ¢ JabopaTOpHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIEI JEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha UX ONHUCaHMs (B TOM 4YMCIE: CUCTEMa OTOIICHUS JAOMOB, TUTPOMETp, MapoBas TypOHHa, aMIIepMeTp,
BOJIBTMETP, CUETYHUK DIEKTPUYECKOW DHEPTUH, OSJIEKTPOOCBETHTEIBHBIC MPUOOPHI, HArpeBaTEIbHBIE
ANEKTPONpUOOpsl  (IPUMEpPHI), DIEKTPUUYECKHE MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABHUTATENb
MOCTOSIHHOTO TOKA), MCTOJb3ysl 3HAHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUN M HEOOXOIMMbIE (PU3NUIeCKue
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA W H3MEPUTENbHBIE MPUOOPHI MO CXEMaM U
CXEMaTUYHBbIM pUCYHKaM (KHUAKOCTHBI TEpMOMETp, TEpPMOC, IICUXPOMETP, THIrPOMETpP, ABUTATENb
BHYTPEHHEIO CrOpaHusi, dJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl OJJIEKTPUUYECKUX Iened ¢
MOCNIEIOBATENbHBIM | MapajliebHBIM COEIUHEHHEM JJIEMEHTOB, pasiinyas yCIOBHbIE 0003HAaYCHHS
3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

OPUBOIUTH NpUMEPHl (HAXOAWTh HMH(POPMALMIO O TPUMEPAX) MPAKTUYECKOTO HCIOIb30BAHUS
¢bu3nuecKux 3HAHUN B TIOBCEIHEBHON KW3HU s oOecriedeHHss O€30MacHOCTH TPH OOpalICHUH C
npuOoOpaMy U TEXHUUYECKHUMH YCTPOICTBAMH, COXPaHEHHUsI 3JJ0POBbsI U COOIIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CPELE;

OCYHIECTBIISATH MOUCK HHPOpMAINK GU3ndecKoro conepkanus B UHTepHeTe, HAa OCHOBE UMEIOIINUXCS
3HAHUW W TYTEM CpaBHEHUS OMOJHUTEIHHBIX MCTOYHHKOB BBLACTSATH WH(OPMAIIHIO, KOTOPAs SBISETCS
MIPOTHBOPEUYNBOM MM MOXKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BAaTh MIPH BBIMOJIHEHUN YUY€OHBIX 3aJJaHU HAYYHO--TIOMYJIIPHYIO TUTEPATypy PU3HUECKOTO
coJiep>KaHusl, CIIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BlafeTh nNpuémMamMu KOHCIEKTHPOBAHUS
TeKcTa, mpeodpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHWE YCTHBIE COOOIIEHUs, 00001ass nHPOpMaIHIO U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COAEp:KaHMs, B TOM 4YHCIE MyOJIMYHO NPEICTAaBISTh PE3yIbTaThbl
MPOEKTHON WM HCCIIEIOBATEIbCKON JIEATETbHOCTH, IPH 3TOM TPAaMOTHO HCIOIb30BaTh H3yUYEHHBIN
MOHSATUHHBIN anmapar Kypca (PU3uKH, COMPOBOXKIAThH BHICTYIUICHUE MTPE3CHTAIINCH;



MPU BBITIOJTHEHWH Y4YE€OHBIX TMPOCKTOB M MCCICIOBAHWNA (PU3WYECKUX TIPOIIECCOB pPaCHIpenesiTh
00sI3aHHOCTH B TPyIIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 3aJjauaMH, CJICIUTh 3a BBINOJHECHUEM IIJIaHA
JENUCTBUM W KOPPEKTUPOBATH €r0, aJeKBAaTHO OIICHMBATHh COOCTBEHHBIM BKJIAJ B JEATEIHLHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, TPOSIBIISISE TOTOBHOCTD Pa3peniaTh KOH(JIUKTHI.



TEMATHYECKOE INTAHUPOBAHHUE

n/n

HanmenoBanue
pa3ae/ioB M TeM
MPOrpamMmmbl

KoandyecTBo yacoB

Bcero

KonTtpoasn
HbIe
padoThl

pakTuy
ecKue
padoThl

OcHoBHbIE BHIBI 1eITeILHOCTH

Hudposbie
o0pa3oBaTtejibHbIE

pecypchbl AJisl yUuTe s

Pa3gen 1. TenioBblie AIBJICHUSA

1.1

Ctpoenue u
CBOICTBa BelIeCTBA

Habmtoienue u uHTEpIpeTaIs ONbITOB,
CBUCTEIHCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE;

Pemrenne 3a1a4 no OLEHUBaHUIO KOJUYECTBA ATOMOB
WJIM MOJIEKYJT B €IMHUIIE 00BhEMA BEIIECTBA;
OObsicHeHre OPOYHOBCKOTO JBUYKEHUS, SBIICHHS

i y3un U pa3Iuuril MeXIy HUMH Ha OCHOBE
MOJI0)KEHUN MOJIEKYJISIPHO - KHHETUYECKON TEOPHUH
CTPOEHUSI BEIIECTBA;

OOBsicHEHE OCHOBHBIX PAa3JIMYUIA B CTPOSHUH Ta30B,
YKUJIKOCTEN U TBEPJBIX TEIN C UCIIOJIB30BAHUEM
MOJIO)KEHUN MOJIEKYJIIPHO- KHHETUYECKON TEOPUH
CTPOEHUSI BEIIECTBA;

[IpoBeaeHME ONBITOB MO BHIPAILIMBAHUIO KPUCTAIIIOB
IIOBAPEHHOM COJIM WM caxapa;

[IpoBenenue u 06bICHEHUE OIBITOB,
JEMOHCTPUPYIOLIUX KaUJUISIPHBIC

SIBJICHUS U SIBJICHUE CMAYMBaHUs;

Habmonenue, mpoBeieHrne U 0O0bSICHEHHE OTBITOB 110
HaOJII0/IEHUIO TEIIOBOTO PaCIIUPEHUS Ta30B,
YKUJIKOCTEN U TBEPIBIX TE;

[IpoBeaeHue ONBITOB, IEMOHCTPUPYIOIIMX
3aBHCHMOCTb JIaBIICHUS BO3yXa OT €ro 00bhéMa u
HarpeBaHus WIHN OXJIAXKICHUS, M UX OOBSICHEHHE Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHUS,

bu6mmoreka [IOK
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AHanu3 NpakTUYECKUX CUTYyalUil, CBA3aHHBIX CO
CBOWCTBAaMH Ia30B, KUJIKOCTEH U TBEPJBIX TEJI,

1.2

TermnoBbie
MPOLECCHI

21

O6ocHOBaHME MPABIIT OOBSICHEHUS TEMITEPATYPHI;
CpaBHeHHUE pa3IUYHBIX CITIOCOOOB U3MEPEHUS U TIKAIl
TEeMIIepaTypbl; HAOII0IeHNE U OOBSICHEHHE OTBITOB,
JEMOHCTPHUPYIONINX U3MEPEHUE BHYTPEHHEH
SHEPruM Teja B pe3ysbTare Terionepeaayu u
paboThl BHEITHHUX CHIT,

HaGnroneHnue u 00bsICHEHNE ONBITOB,
00CyX/IeHUE MPAKTHYECKUX CHUTYyaIlUi,
JEMOHCTPUPYIOIINUX Pa3INYHbIC BUIbI
TeruIonepeaayu: TEeIUIONPOBOTHOCTb,
KOHBEKLIHIO, U3TyUYEHUE;

HccnenoBanue siBeHNs TEIIOOOMEHA MPH
CMEIIMBAaHUU XOJOJHON U TOpsiUeil BOMBIL;
Hab6mtonenne yctaHOBIIEHUS TETJIOBOTO
paBHOBECUS MEXY IOpsYeH U XOJIOJHON BOJOM;
Omnpenenenue (M3MEPEHUE) KOIUUECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM MPH TEIJIO0OOMEHE ¢
HarpeTblM METaJUTMYECKUM LUIUHIPOM;
Ornpenenenue (M3MepeHne) yaeabHO
TEILIOEMKOCTH BEILICCTBA;

Pemenue 3amad, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETUIOTHl U TEINIOEMKOCTH MPHU
TeTI000MeHe; AHaIU3 CUTYalHi MTPaKTHUECKOTO
HCTOJIb30BaHUsI TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuaaoB, HATPUMEP B IEIAX
SHEProcOepeKeHUs: TEIUION30JIALINS,
SHeprocOeperarmIme KPHIIIH,
TEPMOAKKYMYJISITOPHI U T. A.; HaOmoaenue
SIBICHUI UCTIApEHUSI 1 KOHCHCAIIHH;
HccnenoBanne npoiiecca UCMApSHUsT Pa3IHIHBIX
xuakocTel; OObsICHEHHE SIBJICHUN HCITapEHUS U
KOHJIEHCAIIUX Ha OCHOBE aTOMHO--
MoJieKyJsipHOro yuenusi; Habmionenue u
00BsICHEHUE TIpollecca KUICHHS, B TOM YHCIIE
3aBUCHMOCTH TEMIIEpaTyphl KUIIEHHS] OT

bubmoreka [IOK
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JaBJICHUSI;
Omnpenenenue (M3MEPEHNE) OTHOCUTEILHOU
BII&KHOCTH Bo3ayxa; HabOmroneHue mporecca
IJIaBJICHUS] KPUCTAJUIMYECKOTO BEIlIECTBA,
HampuMep JIbJa;

Pemenue 3amad, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBa TEIUIOTHI B Mpolieccax Terionepeiadu
MpU TUIABJICHUH U KPUCTAIUTH3AIUN, UCTAPESHUH U
KOHJEHCAIlUH;

AHanu3 cuTyaluil NPaKTHYECKOro MPUMEHEHUS
SIBJICHHH TUTABJICHUS U KPUCTAILTU3AIINH,
HapuMep,loIy4YeHHEe CBEPXUUCTHIX

MaTepHuaIoB, COJIeBas Tpesika U Ap.; AHamu3
paboThl U OOBSICHEHNWE MPHUHITUIIA JSUCTBUS
TEIUIOBOTO JBUTATEIIS;

Brrancrienre Konu4ecTBa TEIIOThI,
BBIJICIISIFOIIETOCS IIPU CTOPAHUU Pa3IUYHBIX BUIOB
ToruuBa, ¥ KI1J nBurarens;

OO6cyXaeHne SKOJTOTHYSCKUX MOCISICTBUI
HCTIOJIb30BaHUsI JIBUTATENICH BHYTPEHHETO
CropaHusi, TETJIOBBIX U THJIPOAIEKTPOCTAHIIUMI
(MC — skomorusi, XuMusl);

Hroro no pazneny 28

Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIC SIBJICHHSA

DJIEKTpUYECKHUe
3apsabl.
2.1 Pz

3apspKeHHbIE Tena U
X B3aMOJEHCTBHE

HaGronenue u mpoBeicHHUE OMBITOB T10
BIIEKTPU3AIMU TEJ IPU CONPUKOCHOBEHUH U
naaykiueit; HaGmonerune u oObsicCHEHHE
B3aMMOJICCTBUSA OJHOUMEHHO U Pa3HOUMEHHO
3apspKeHHBIX Ten; OO0bsICHeHWE MPUHITUIIA
JEUCTBUS BJIEKTPOCKOIA;

OOBbsicHeHHE SIBJICHUM JICKTPU3ALNN TIPH
CONPUKOCHOBEHUU TEJI U UHIYKLUHEHU C
HMCITOJIb30BaHUEM 3HAHUM O HOCHUTEIISIX
SJICKTPUYECKUX 3aps/IOB B BEIIECTBE;

bu6mmoreka [IOK
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PacnioznaBaHue 1 0OBSICHEHHE SIBICHUH
AJIEKTPHU3AIUU B T10- BCEIHEBHOM KU3HU,
HaOmonenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXpaHECHUS
AIEKTPUUECKOro 3apsna; HabmroneHue onbIToB 1Mo
MOJEIIMPOBAHUIO CUJIOBBIX JTUHUMN
AJIEKTPUUYECKOro noust; MceiaenoBanue 1eicTBUs
3JIEKTPUYECKOrO MOJIsi HA MPOBOJHUKHU U
JIUDJICKTPUKHU;

2.2

ITocTostHHBIN
ANEKTPUYECKUN TOK

20

Ha6mronenne pa3audHbIX BUIOB JESUCTBUS
AJIEKTPUYECKOTO TOKa U 0OHAPY)KEHUE ITUX
BHUJIOB JICICTBUS B IOBCETHEBHOM JKHU3HU,
COopKa 1 UCTIBITAHUE DIICKTPUIECKON IIETTH
IIOCTOAHHOI'O TOKA,

H3mepenue critbl TOKa aMIIEPMETPOM;
H3mepenue 37eKTpUYecKoro HampsHKeHUst
BOJIbTMETpOM; [IpoBeneHre u 00bICHEHUE
OIIBITOB, ,Z[GMOHCTpI/IpyIOH_[I/IX 3aBUCUMOCTH
AJIEKTPUYECKOTO CONTPOTHUBIICHUSI TTPOBOJIHUKA OT
€Iro JJIMHBI, 110 aan Honepequro CCUCHU U
Matepuana; VcciemnoBaHue 3aBUCUMOCTH CHITBI
TOKa, MPOTEKAIOIIETO Yepe3 PEe3UcCTop, OT
COTIPOTHUBIICHUSI PE3UCTOPA U HANIPSDKEHUSIHA
pe3ucrope;

ITpoBepka npaBuiia CIOKEHUS HANPSKEHUM TIpU
IIOCJICAO0OBATCIIbBHOM COCIMHCHUU ABYX
pe3uctopos; [IpoBepka npaBuita Aj1sl CHIIBI TOKA
IIpHU ITapajuIEIbHOM COCIUHEHUU PE3UCTOPOB;
AHanu3 cuTyanuii mociae10BaTeIbHOTO U
HapaJIJICJ'H:HOFO COCOUHCHUA HpOBOI[HI/IKOB B
JIOMAITHUX JJIEKTPUUECCKUX CETAX;

Penrenue 3agad ¢ ucnojibp3oBaHueM 3akoHa Oma
u popMy pacuéra FIEKTPUUECKOTrO
COIIPOTHUBJICHUSI TIPU TIOCIICIOBATEILHOM U
HapaJ'IJIGJILHOM COCAUHCHUHN HpOBO,Z[HI/IKOB
Onpenenenue padOTHI JIEKTPUIECKOTO TOKA,
MPOTEKAIONIEro Yepe3 pe3ucTop; OnpenencHue

bubmoreka [IOK
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MOIIIHOCTH 3JIEKTPHUUYECKOTO TOKA, BBIIEIISIEMOM
Ha PE3UCTOPE;

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa Yepe3
JIAMIIOUYKY OT HANPSDKEHUsST Ha HEeW;
Onpenenenue KI1JI narpesarens; MccnenoBanue
mpeoOpa3oBaHUs YHEPTUH MTPU MOABEME TPy3a
BJIEKTPOABUTATEIIEM;

OOBsicHEHUE yCTPOHCTBA U IPUHITUIIA JICHCTBUS
JIOMAITHUX 3JIEKTPOHArpeBaTEIbHBIX MPUOOPOB;
OOBsiCHeHHE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MPUHIHIIA JEUCTBUS TUIABKUX MPEAOXPAHUTEIICH;
Pemrenue 3aga4 ¢ uCoab30BaHUEM 3aKOHA
Jxoyns—IJlenua;

Ha6mronenne BO3BHUKHOBEHUS AJIEKTPUIECKOTO
TOKa B KUJIKOCTH

23

MaruurtHsie
SIBJIICHUS

1.5

HccnenoBanne MarouTHOIrO B3aUMOJIEUCTBUS
MOCTOSHHBIX MArHHUTOB;

N3ydeHre MarHuTHOTO MOJISI TTOCTOSTHHBIX
MarHuTOB MPH UX OOBEIMHECHUU U Pa3eIICHUN,
[IpoBenenue onbITOB MO BU3yaJW3aLMU OIS
MOCTOSIHHBIX MarHUTOB;

H3ydenue siBIeHUsI HAMAarHUYMBaHUS BEIIECTBA;
HccnenoBanue NEUCTBUS BJIEKTPUUECKOIO TOKA
Ha MarHUTHYIO CTPEJIKY;

IIpoBenenue onbITOB, 1EMOHCTPUPYIOIITAX
3aBUCUMOCTh CHJIbI B3aUMOJICCTBUSI KaTYIIKU
C TOKOM M MarHuTa OT CHJIbI U Ha- MPaBJICHUS
TOKa B KaTylIKe; AHaJIN3 CUTyalul
MPaKTUYECKOTrO MPUMEHEHHUS 3JIEKTPOMArHUTOB
(B OBITOBBIX TEXHUYECKUX YCTPOMCTBAX,
MPOMBIIIICHHOCTH, Menuinae); M3ydenue
JIEUCTBUSI MATrHUTHOTO TOJIs1 HA TPOBOJIHUK C
TOKOM; M3ydeHue neicTBus
3JIEKTPOABUTATEIS;

H3mepenue KII/[ snekTpoaBurareabHON
ycTaHOBKH; Pacno3HaBaHue U aHAIU3 pa3IuuHbIX
MMPUMEHECHUH DJICKTPOJIBUTATENCH (TPaHCIIOPT,

bubmoreka [{OK
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OBITOBBIC YCTPOUCTBA U AP.);

ONBITEI IO HCCICIO0OBAHUIO IBJICHUA

bubmunoreka LIOK

24 DICKTPOMATHHTHA 4 3HeKTpOM%rHHTHOﬁ e https://m.edsoo.ru/7f4181c¢
MHAYKIHA HU3MCHCHHUU 3HAYCHUA U HAIIPABJICHUSA
HHAYKIIMOHHOT'O TOKa, €
Hroro no pasznemy 37
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO 68 s

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

No Cpoku Tema KouunyecTBo 4acos ®dopmupoBanue QyHKITHOHATBHON TPaMOTHOCTH
ypoka
Beero KonTponsnsle | [IpakTuueckue
paboThI paboTsl
2-nepens [IpyMeHUTH COOTBETCTBYIOIIHE
CEHTSIOps €CTECTBCHHOHAYYHBIC 3HAHUS UTSIO0BSICHCHHUS

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIIBITHBIE
MOATBEPKICHUS

SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHUKAX UH(popMaIHu (TekcTe yd4eOHOro
ocoOusi, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE),
aHATU3UPOBATh UH(OPMAIIHIO Pa3TUYHBIX
BUJIOB U (POPM IpeicTaBICHUS, KPUTUIECKI
OLCHUBATH eé AOCTOBCPHOCTDb U
HenpoTuBopeunBOCTb.

2-Henens

CEHTAODA
Macca u pa3mep aTOMOB U MOJICKYJI

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

3-Henensa
CEHTAOPA

3 Mopenu TBEPIOTO, KUAKOTO U
ra3000pa3HOro COCTOSIHUH BEIIECTBA

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[pyMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JIsl OOBSICHEHUS
siBiIeHUs. Pacrio3HaBaTh 1 (pOpPMYITHUPOBATHIIENTb
JAHHOTO UcClenoBaHus pOpMyYIUPOBAThH
3aMmpoChl M MPUMEHSTH Pa3IUIHBIE METOBI TIPH
MOMCKE U 0TOOpe dhu3HIecKoil HHPOPMAIIHH,
HE0OXO0IMMO sl BRIIOJTHEHHS YUeOHBIX 33/1a4.

3-Henensa OOBsicHeHHEe CBOWCTB TBEPIOTO,
CEHTAODA KHJIKOTO M ra3000pa3HOro COCTOSIHUIM
BEIIIECTBA HA OCHOBE IOJI0KEHHI
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH U JPYTOE).

4-uenens

Kpucrammmyeckue u amop¢Hsie Tena
CEHTAOPSA

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy npeacTaBieHus: GU3HIECKON




nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

4-uenens
CEHTAODA

CmMmauuBaHue U KalnnuJUIIPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHbIE 3HAHUS JUISI00BSICHEHUSI
SABJICHHUA OPUCHTHPOBATHCA B PA3JIMYHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Yy4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOH JIUTEpaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHAIM3UPOBATH HHPOPMAIIUIO PA3IUYHBIX
BUJIOB U (OPM IIPEICTABICHUS, KPUTUIECKH
OIIEHUBATh €€ JOCTOBEPHOCTb.

S-Henens
CEHTSAOPs

TemnoBoe pacupeHue U CKaTHe

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TJAHHBIX U IOCTOBEPHOCTh
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHCHUS
aBneHus. Pacio3HaBats U (hOpMynHpoBaThIIEIb
JAHHOTO UCCIeN0oBaHus POPMYITUPOBATH
3aMpoChl U MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoUCKe U 0TOOpe PU3nUecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.

S-Henens
CEHTSAOPs

Temneparypa. CB43b TEMIEpaTyphbl CO
CKOPOCTBIO TCIJIOBOT'O ABUKCHUS
YacTHII

YmMmenne KPpUTHYCCKU OLICHUBATHL U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COACPpIKaHHU, BKIIIOYAIOIYTO IICCBJOHAYYHbBIC
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOW MH(pOpPMAaLIUU, HAYYHO-TIOMYJISIPHbIE
MaTepHaJbl), paCCMaTpUBaTh rI100aTbHbIE
IKOJIOTHUYECKHE TIPOOIIEMbI COBPEMEHHOCTH,
(GopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TO3HIIHIO.

2 — Heneas
OKTSIOpsI

BuyTtpenssist sneprust. CriocoOsbl
W3MEHCHUS BHYTPCHHEH SHEPTUH

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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2 — Heneas
OKTSIOpsI

Bunael remonepenauun. ¥Ypox
ucneoosanue

OnwuceIBaTh U OICHUBATH CIIOCOOBI,KOTOPHIC
UCIOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBiieHUs. Pacrio3HaBaTh 1 (pOpMyYITUPOBATHIIENb
JAHHOTO UCCle0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.
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3 —"Hemensa
OKTSIOpsI

"IIpakTH4eCcKOE UCTIOIb30BAHUE
TEIJIOBBIX CBOICTB BEIIECTB U
MaTepHaloB B LENAX
sHeprocoepexkenus" Ypok-
KOH(epenyus

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAIUIO (PUZUIECKOTO
COZIeprKaHMs, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpecTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOILICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOATETHHO
BBIOMPATh ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHpopManuu (CXeMbl, TpapuKH,
JarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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3 — "Hemensa
OKTSIOpsI

KonnuecTBO TEeIU1OTEL. Y aenbHasg
TEIIOEMKOCTb.

[IprMEeHUTH COOTBETCTBYIOIINE
€CTeCTBEHHOHAYYHBIC 3HAHUS JIIST00BSICHEHUS
SABJICHHUA OPUCHTHUPOBATHCA B PA3JIMYHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOH JIUTEpaType,
(U3NUECKUX CTIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHATM3UPOBATh HH()OPMAIIHIO Pa3TMIHBIX
BUJIOB U OPM IIPEICTABICHUS, KPUTUYECKH
OILICHUBATh €€ JJOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTE.

13

4 — genens
OKTSIOpsI

YpaBHEHHE TEIJIOBOTO OaaHca.
TernnooOMeH u TEMI0OBOE paBHOBECHE

CaMoCTOSTEhHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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4 — genens
OKTSIOpsI

JlaGopaTtopHnas pabota
"HccmenoBaHue IBIEHUS

OnwuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIC
UCTOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




TEIJI000MEHa MTPU CMEITMBAHUN
XOJIOAHOU U ropsiueit BoabI"

HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBiieHUs. Pacrio3HaBaTh 1 (pOpMyYITUPOBATHIIENb
JAHHOTO UCCle0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.
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5 — "Henmensa
OKTSIOpsI

PacueT xonuuecTBa TCIIJIOTHI,
H€O6XO,Z[I/IMOFO AJIL HarpeBaHus TC1a
W BBIACTIACMOTO UM ITPH OXJTTAXKICHHUN

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISIO0BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOHN JIUTEpaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe),
aHAIM3UPOBATH HHPOPMAIIUIO PA3IUYHBIX
BUJIOB U (OPM IIPEACTABICHUS, KPUTUIECKH
OLICHUBATh €€ JOCTOBEPHOCTh U
HenpoTtuBopeunBoCTs.
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5 —Henens
OKTSOps

JlaGopaTtopHas pabota "Onpezaenenue
YAEJIbHOU TEMJIOEMKOCTH BeniecTBa"

CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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2 — Henend
HOSIOPST

DHeprus TOIMBA. Y IeJbHas TEII0oTa
cropanus. bepedicem naanemy

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
apneHus. Pacio3HaBath U (hOpMynHpOBaTHIIETb
JTAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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2 — Henend
HOSIOPST

[LinaBnenue u oTBEpIEBaHUE
KPUCTAJUIMYECKUX TeNl. Y IeJIbHAs
TEIUIOTA [JIABJICHUS

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBIe
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB JAaHHBIX U JOCTOBCPHOCTDH




00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
aBieHus. Pacio3HaBath U (hOpMynHpoOBaThIIEIb
JAHHOTO UCCIeN0BaHus POPMYITUPOBATH
3aMpocChl U MPUMEHSATH PA3TUYHbIE METOABI IPU
HoUCKe U 0TOOpe pU3nvecKoit nHpopmarmu,
HEOOXOAMMOM IJIs1 BEITOJHEHUSI YUEeOHBIX 3a/1a4.
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3 —Henens
HOSIOPsT

JlaGopaTtopHas pabota "Onpeznenenue
YAEJIbHOU TEIJIOTHI TIaBICHUS Jibaa"

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COJIep>KaHusl, BKIFOUYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MH(GOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTPUBATh IrI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETHHO
BBIOMPATH ONTUMAJIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoitnadopmarun (cxemsl, rpadukm,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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3 —Henens
HOSIOPST

[TapooOpa3zoBaHue ¥ KOHICHCAIHSL.
[Tapoo6pazoBanue

CamocTosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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4 - genens
HOSIOPST

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs M KOHICHCAIIHH.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS
OT aTMOC(EpPHOTO AABICHHUS

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTeCTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3TUUHBIX
UCTOYHHKAX UH(popMaIHu (TekcTe yd4eOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTHYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
AHATM3UPOBATH MHPOPMAIIIIO PA3IUYHBIX
BUJIOB U (POPM IpeicTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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4 - genens
HOAODSA

BnaxxnocTs Bo3myxa. JlabopaTopHas
paborta "OnpenencHue

OnwuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIC
UCTOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




OTHOCHUTEIIHOM BIQXXKHOCTH BO3ayxa"

HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBiieHUs. Pacrio3HaBaTh 1 (pOpMyYITUPOBATHIIENb
JAHHOTO UCCle0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.
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5 — "Henmensa
HOAODA

Pemenne 3a1a4 Ha onpesieieHue
BJIQXKHOCTH BO31yXa. Brusinue
GILANCHOCIU HA OP2AHUSM HeN08EKd.

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAIUIO (PUZUIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpecTBa
MaccoBOM MHPOPMAINH, HAYYHO-TIOITYISIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(dopMHpOBATH IO OTHOILICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IPECTaBICHHUS
buszndeckoit nHpopManuK (CXeMbl, TpapUKH,
JIarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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5 — "Hexmensa
HOA0DS; 1
Henens
JeKaops

[TpuHIUIB pabOTHI TETIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH U JPYTOE).
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1 — 2 Henens
JeKaops;

KII/l remioBoro aBUraTess.
TenioBble ABUTATENIN U 3allUTa
OKpYKarole cpensl. Bausnue
BBIXJIONHBIX 24308 HA OP2AHUZM
yenogexa.

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHbIE 3HAHUS JUISI00BSICHEHUSI
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Yy4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOH JIUTEpaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAIM3UPOBATH MHPOPMAIIUIO PA3IUYHBIX
BUJIOB U POPM TpeICTaBICHUS, KPUTUIECKU
OLICHUBATh €€ TOCTOBEPHOCTh U
HenpoTtusopeunBocCTs.
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1 — 2 nenens

3aKOH COXpaHEHMsI U TPEBPALLICHUS

OnuceiBaTh U OLICHUBATh CHOCO6BI,KOTOpBI€




neKaops;

OHCPIuM B TCIJIOBBIX ITpOIECCaX

UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAJAEKHOCTD TAHHBIX U IOCTOBEPHOCTh
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHCHUS
aBneHus. Pacio3HaBars U (hOpMynHpoOBaThIIEIb
JAHHOTO UCCIeN0BaHus POPMYTUPOBATH
3aMpocChl U MPUMEHSATH PA3TUYHbIE METOABI IIPU
HoUcKe U 0TOope pu3nvecKoit nHpopmarmu,
HEO0OXOAMMOM JIJIs1 BEITOJHEHUSI YUEeOHBIX 3a]1a4.
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3 — Henensd
nekaopst

[ToaroroBka Kk KOHTPOJILHOU padboTe
o TeMe ""TennoBbIe SIBICHUS.
M3meneHue arperaTHbIX COCTOSIHUI
BermecTna'

CamocTOosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHIECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE).
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3 — Henend
nekaopst

KonTtponsHas pabora o Teme
"TeruioBele ABIcHNA. I3MeHeHNE
arperaTHbIX COCTOSIHUMI BeniecTa"

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
COJIep>KaHusl, BKIFOYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MH(GOPMAIUHU, HAYIHO-TIOYJIIPHBIC
MaTepHaJbl), pacCCMaTpUBaTh rI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATILHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuapopmaryu (cxemsl, rpaduk,
JIMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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4 — uenens
nekaopst

Onexrpuzauus Ten. JBa pona
NIEKTPUUECKUX 3apsI0B

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3IUYHBIX
UCTOYHHKAX UH(pOopMaIu (TekcTe yd4eOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
AHATM3UPOBATH MHPOPMAIIIIO PA3IUIHBIX
BUJIOB U (POPM IpeicTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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4 — genens
JeKaops

VYpok-uccienoBanue "DieKTpuzanus
TeJ UHAYKIUEH U IIPU
CONIPUKOCHOBEHUH"

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMel,
TaOJIHUIIBI, PUCYHKH U JPYTOE).
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5 — "Henmensa
JeKaops

B3anmoaeiicTBre 3apsyKeHHBIX TEIL.
3axoH Kynona

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHenuil. [I[pyMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS ISl OOBSICHEHUS
siBIIeHUs. Pacnio3HaBaTh 1 (pOpMYITHPOBATHIIENTb
JAHHOTO UcCienoBaHus pOpMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3THIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMO sl BRIOJTHEHHS YUeOHBIX 33/1a4.
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5 — "Henmensa
JeKaops

DNEKTPUUYECKOE MOJIE.
HanpspkeHHOCTD 31eKTPUYECKOro
nosist. [IpuHnun cynepnosuuuu
BJIEKTPUYECKUX MOJIEH

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh JAHHBIX U IOCTOBEPHOCTH
o0bsicHenuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JIsl OOBSICHEHUS
siBIIeHUs. Pacnio3HaBaTh 1 (pOpPMYITHPOBATHIIENTb
JAHHOTO MCClen0oBaHus pOpMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMaIIHH,
HE0OXO0IMMO ISl BRITOJTHEHHS YUeOHBIX 33/1a4.
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2 — Heneas
STHBapst

Hocurenu snexTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma

YMeHue KpUTHYECKH OIICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (Cpe/IcTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOY I PHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOILICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOSATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buzdeckoit nHGopManuK (CXeMbI, rpaduKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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2 — Heneas

IIpOBOHUKY W TUAIEKTPUKU. 3aKOH

CaMocToATEIbHO BEIOUPATh ONTUMAIBHYIO




SIHBaps

COXPaHECHHS AIEKTPHUUECKOTO 3apsiia

dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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3 — Hemena
STHBapst

Pewrenne 3anau Ha npuMEHeEHUE
CBOMCTB DJICKTPUUYECKUX 3apsI0B

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHHKAX UH(pOopMaIu (TekcTe ya4eOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE),
AHATM3UPOBATH MHPOPMAITHIO PA3ITUYHBIX
BUJIOB U (POPM MpecTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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3 — "Hemensa
STHBapst

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cyuiectBoBanus. MIcTouHnku
3JIEKTPUYECKOTO TOKA

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAITUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpecTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOYIIPHBIC
MaTepHalbl), paccMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOSATETHHO
BBIOMPATh ONTHUMAJIBHYIO (POPMY IIPECTaBICHUS
buszndeckoit nHpopManuK (CXeMBbI, TpapUKH,
JarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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4 — genens
STHBapst

JlelicTBUS 3JIEKTPUYECKOTO TOKA

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh JAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBIIeHUs. Pacrio3HaBaTh 1 (pOpPMYITUPOBATHIIENTb
JAHHOTO UcClen0oBaHus POpPMYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIC METOBI TIPH
MOMCKE U 0TOOpe hu3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMO sl BRIIOJTHEHHS YUeOHBIX 33/1a4.
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4 — genens
STHBapst

VYpok-uccnenoanue "JlelicrBue
AIEKTPUUECKOTO TOJIs1 Ha TPOBOIHUKHI
U TARJIEKTPUKH"

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMel,
TaOJIHUIIBI, PUCYHKH U JPYTOE).
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5 — "Henmensa
STHBapst

DNEKTPUUYECKHI TOK B METaJLJIaX,
KUAKOCTAX M razax

YMeHue KpUTHYECKH OIICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
CofieprKaHMs, BKJIIOYAIOIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeIcTBa
MaccoBO MHPOPMAINH, HAYYHO-TIOTY I PHBIC
MaTepHalbl), paccMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOSATETHHO
BBIOMPATh ONTHUMAJIBHYIO (POPMY IIPECTaBICHHUS
buszndeckoit nHpopManuK (CXeMbl, TpapuKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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5 — "Hemensa
siHBaps:; 1 —
Hezens
dbeBpans

DneKTpuyecKkas 1ernb U €€ COCTaBHbIC
yacTtu. bezonacnocmo npu
UCNONb308aAHUE DLIMOBLIX NPUOOPOS.

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISIO0BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOH JIUTEpaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHEeTe),
aHAIM3UPOBATH UHPOPMAIIUIO PA3IUYHBIX
BUJIOB U JOPM TpeICTaBICHUS, KPUTUIECKU
OLICHUBAThH €€ TOCTOBEPHOCTh U
HenpoTtuBopeunBoCTs.
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1- Henens
deBpas; 2
Heens
deBpans

Cuna Toka. JIaboparopHnas pabota
"H3MepeHne u peryanpoBaHue CUITbI
ToKa"

0.5

CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO
dbopmy mipeacTaBiIeHUS HUZHIECKOM
uHpopMaLuu (CXeMbl, TpaduKH, TUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE).
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2- Henensd
deBpans

DJeKTpUYecKoe HalpsHKEHHE.
BoasT™etp. JIaboparopHas padoTa
"N3mMepeHue U peryIupoBaHue
HanpsHKeHus"

0.5

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBI€
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB AAaHHBIX U JOCTOBCPHOCTDH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
CCTCCTBCHHOHAYYHBIC 3HAHUWA IJIs 06’b}ICH€HI/ISI




siBIIeHUs. Pacrio3HaBath U (hOpMyITHPOBATHIICITH
JTAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMPOCHI M PUMEHSTH Pa3IUIHBIC METOBI TIPH
HoUcKe U 0TOope pU3nvecKoit nHpopmarmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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3- Henens
deBpans

ConpoTusieHe NPOBOJHUKA.
VY aenpHOE CONPOTHUBIICHHUE BEIIECTBA

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaAEKHOCTD TJAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHCHUS
aBneHus. Pacio3HaBars U (hOpMynHpoBaThIIEb
JAHHOTO UCCIen0BaHus POPMYTUPOBATH
3aMpoChl U MPUMEHSTH Pa3TUYHbIE METOABI IIPU
HoUcKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM IJIs1 BEITOJHEHUSI YUEeOHBIX 3a/1a4.
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3- Henens
deBpans

JlaboparopHas paboTa "3aBHCHMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, MIJI0IAIU
MOINEPEYHOI0 CEUCHUS U MaTeprana"

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COJIeprKaHusl, BKIIOYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBO MH(GOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), pacCCMaTPpUBaTh IrI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETHHO
BBIOMPATH ONTUMAJILHYIO (DOPMY MpeCTaBICHUS
¢uzveckoit uupopmarun (cxemsl, rpadukH,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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4- nenens
deBpans

3aBUCUMOCTD CUJIBI TOKA OT
HanpspkeHud. 3akodH OMa J1sl ydacTka
enu

CamocTosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHIECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE).
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4- genens
dbeBpans

JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCHMOCTH CUJIBI
TOKa, UJIYIIEr0 Yepe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

[IpyMEHHUTH COOTBETCTBYIOLIHE
€CTeCTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
ABJICHUSI OPUEHTUPOBATHCS B PA3JINYHBIX
UCTOYHUKAX UH(pOopMaIHHu (TekcTe yd4eOHOro
nocoOusi, HayYHO-NOMYJIAPHOM JIUTEpAType,
OMOJIOTHYECKHX CIIOBAPSIX U CIIPABOYHUKAX,




KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHaATU3UPOBATh UH(OPMAIIMIO Pa3TMYHBIX
BUIOB U ()OPM TIPEICTABIICHHSI, KDUTUICCKH
OLCHUBATH eé AOCTOBCPHOCTDb U

HenpotuBopednBOCTb.
5- Henmens OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
deBpans UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
47 [TocnenoBarenpHOE U apaieIbHOE €CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
COEIMHEHUS IPOBOIHUKOB aBneHus. Pacio3HaBars U (hOpMynHpoBaThIIEIb
JAHHOTO UCCIeN0BaHus POPMYTUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM 17151 BEITIOJTHEHUS YUEOHBIX 3aa4.
5- Henens JlaboparopHas pabota "IIpoBepka CaMOCTOATEIHHO BEIOUPATH ONTUMAIBHYIO
48 deBpans; 1 | mpaBuia CIOXKEHUS HANPSHKEHUN TTPH dbopmy nipeacTaBiIeHUS HUZHIECKOM
Heens MOCIIE0BATEIHHOM COCTUHEHUH IBYX uH(popMaluu (cxembl, TpaduKH, TUArpaMMBbl,
MapTa pe3ucTopon" TaOJIMITBI, PUCYHKH U APYTOE).
2- Henend OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
MapTa HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
JlaGopaTtopnas pabora "IIpoBepka 00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
49 MpaBuJIa AJIsL CHUITBI TOKA MIPU €CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHEHUS
napajuieIbHOM COEIMHEHUU apneHus. Pacio3HaBath U (hOpMynHpoOBaThIIEIb
pe3ucropos” JAHHOTO HCCIJIe0BaHUs (POpPMYyINpPOBaATH
3aMpocChl U MPUMEHSTH PA3TUYHbIE METOABI IPU
HoUCKe U 0TOOpe pU3nUecKoit nHpopmarmu,
HEOOXOAMMOM 17151 BBITIOJTHEHUS YUEOHBIX 3a71a4.
2- Hepens CamocTOosTeNbHO BBIOMPATh ONTUMAIIBHYIO
Pemienue 3a1ad Ha npyUMEHEHUE o
50 MapTa 3aKoHa OMa JUTs PA3ITHIHOTO dbopmy nipeacTaBiIeHUS HUZHIECKOM
COG/HHEHNS TPOBOIHHKOB uH(popMaluu (cxembl, TpaduKH, TUArpaMMBbl,
TaOJIMITBI, PUCYHKH U APYTOE).
3- Henmens YMeHue KpUTHYECKU OIICHUBATh U
PaboTta 1 MOIITHOCTB NEKTPUUIECKOTO
51 MapTa WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO

ToKa. 3akoH Jlxoynsa-Jlenua

COACPIKAHHMA, BKIIIOYAIOIIYIO IICCBAOHAYYHBIC




3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MHGOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTPpUBATh rI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuapopmaryu (cxemsl, rpaduk,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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3- genena
MapTa

JlabopatopHas pabota "OnpezneneHue
paboThI U MOIITHOCTH 3JIEKTPUUECKOTO
ToKa"

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHHKAX UH(popMaIHu (TekcTe yaeOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEparype,
OMOJIOTUYECKHX CIIOBAPSX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE),
AHATM3UPOBATH MHPOPMAITHIO PA3IUYHBIX
BUJIOB U (POPM IpeicTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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4- genens
MapTa

DNEKTPUYECKHE IENHU U MOTPeOuTeNn
ANEKTPUUECKOM YIHEPTUU B OBITY.
KopoTtkoe 3ambikanue.
Hcnonvzosanue snekmponpubopos 6
ovImy

YMeHue KpUTHYECKH OIICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOH HHPOPMAINHN, HAYYHO-TIOTYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOSATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHpopManuu (CXeMbl, TpapuKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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4- genens
MapTa

[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUYECKHE 3apsi/bl.
3apsKEHHbIE Tea U UX
B3aumoiericTBusl. [locTostHHBIN

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [IpUMEHUTH COOTBETCTBYIOIINE




AIEKTPUYECKHI TOK"

€CTECTBCHHOHAYYHBIC 3HAHUS JITsI OOBSICHCHHUS
siBiIeHUs. Pacnio3HaBaTh 1 (pOPMyYITHUPOBATHIIENTb
JAHHOTO WCCIIeIOBaHMS (POPMYITUPOBATH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIC METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMO sl BRIOJTHEHHS YUeOHBIX 33/1a4.
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1- genens
anpes

KoHnTtponbHast paborta mo Teme
"DnexTpuuecKue 3apssl.
3apsKEHHbIE Tea U UX
B3aumojencTBus. [locTostHHBIN
SJIEKTPUYECKHI TOK"

CaMoCTOSTEhHO BHIOMPATh ONITUMAIIEHYTO
dbopMmy npeacTaBieHUs GUZHOIOTHUECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMel,
TaOJIUIIBI, PUCYHKH U JJPYTOE).
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1- Henens
anpens

HOCTO}IHHBIG MAar"HuThbl, UX
B3aUMOJICUCTBHE

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHHKAX UH(pOopMaIu (TekcTe ya4eOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE),
AHATM3UPOBATH MHPOPMAITHIO PA3ITUYHBIX
BUJIOB U (POPM MpecTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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2- Hexensd
anpes

VYpok-uccnenopanue "N3ydyenue
MOJIEH TTOCTOIHHBIX MAarHUTOB"

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[pyMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBIIeHUs. Pacrio3HaBaTh 1 (pOpPMYITHUPOBATHIIENTb
JAHHOTO UcClen0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hu3HIecKoi HHPOpPMAIIHH,
HE0OXO0IMMO Il BRIOJTHEHHS YUeOHBIX 33/1a4.
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2- Hexensd
anpes

MaruuTHOE 110j1e. MarautTHoe nosie
3eMIHU U ero 3Ha4YeHHe JJId 5KU3HU Ha
3emine. M3yuenue mMacHUmMHO20 NoJis
3eMau

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh JAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [IpUMEHUTH COOTBETCTBYIOIINE




€CTECTBCHHOHAYYHBIC 3HAHUS JITsI OOBSICHCHHUS
siBiIeHUs. Pacnio3HaBaTh 1 (pOPMyYITHUPOBATHIIENTb
JAHHOTO WCCIIeIOBaHMS (POPMYITUPOBATH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIC METOBI TIPH
MOMCKE U 0TOOpe hu3HIecKoi HHPOpPMAIIHH,
HE0OXO0IMMO sl BRIOJTHEHHS YUeOHBIX 33/1a4.

3- genensa YMeHue KpUTHYECKH OLIEHUBATh U
anpens UHTEPIPETHPOBATH HHPOPMAITUIO (PU3UIECKOTO
coJlepKaHusl, BKIIOYAIONIYIO I1CEBJOHAYYHbIE
3HAHUS U3 PA3TTUYHBIX UCTOYHUKOB (CpeacTBa
MaccoBOi MHGOpPMaIUH, HAYYHO-TIOMYJIIPHBIE
OnbIT OpcTeaa. MarauTHoe nose (bopmanm, Hay YIAp
MaTepuabl), paccMaTpuBaTh To0aIbHbIC
59 AIEKTPUUECKOT0 TOka MaruutHoe
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
M0JIe KaTyIIKH C TOKOM
(GbopMHUPOBATH MO OTHOLIECHUIO K HUM
coOCcTBeHHYI0 NMo3uLHI0. CaMOCTOSITETLHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHpopManuK (CXeMBbI, TpaQUKH,
JMarpamMmbl, TaOJHUIII, PUCYHKH U IPYTOE).
3- Henens [IpuMeHeHue JIeKTPOMAarHuTOB B CaMocCTOATEIHHO BEIOUPATh ONTUMAIBHYIO
60 anpes texauke. Jlaboparopuas pabota 0.5 dbopMy mpeacraBieHus: GU3HIECKON
"U3yueHnue neicTBUSI MAarHUTHOTO ' nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
110JIs1 HA IIPOBOJIHUK C TOKOM" TaOJIHIIBI, PUCYHKH M JPYTOE).
4- nenens [IpuMeHNUTH COOTBETCTBYIOLINE
arpeird €CTECTBEHHOHAYYHbIC 3HAHUSI IUIT00BICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
DNEKTPOABUTATEh TTOCTOSIHHOTO
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
ToKa. Mcrons3oBanue o
o ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEeparype,
JEKTPOABUTATENEH B TEXHUUECKUX
< OHOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
61 YCTPOMCTBAX U HA TPAHCIIOPTE.
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
JlaGopaTtopHnas pabota
" aHAIM3UPOBATH MHPOPMAIIUIO PA3IUYHBIX
KonctpyupoBanue u usyuenue
" BUJIOB U POPM TIpeICTaBICHUS, KPUTUIECKI
PpabOoThI AIEKTPOABUTATEIS N
OLICHUBATh €€ TOCTOBEPHOCTh U
HenpoTtuBopeunBoCTs.
4- nenens OnbiTel @apazes. 3akoH OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
62 anpens 3JIEKTPOMArHUTHON MHTyKIIUH. UCIOJIB3YIOT yUEHbIE, YTOOBI 00ECIeUnTh

[IpaBuno Jlenna

HaI[é)KHOCTB JAaHHBIX U JOCTOBCPHOCTDH




00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
aBieHus. Pacio3HaBath U (hOpMynHpoOBaThIIEIb
JAHHOTO UCCIeN0BaHus POPMYITUPOBATH
3aMpocChl U MPUMEHSATH PA3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nveckoit nHpopmammu,
HEOOXOAMMOM IJIs1 BEITOJHEHUSI YUEeOHBIX 3a/1a4.
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5- Henens
anpes

Onexrporerepatop. CriocoObt
TIOJTYYCHHUS DJIEKTPHUECKON IHEPTUH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTHH

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COJIep>KaHusl, BKIFOYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MH(GOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTPUBATh IrI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETHHO
BBIOMPATH ONTUMAJIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuupopmaru (cxemsl, rpaduk,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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2 — Henend
Mas

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIeKTpUYECKue u
MarHuTHbIE IBJIeHUS"

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIST00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3TUUHBIX
UCTOYHUKAX UH(popMaIu (TekcTe yd4eOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE),
AHATM3UPOBATH MHPOPMAIIIIO PA3ITUYHBIX
BUJIOB U (POPM MpecTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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2 — Heneas
Mas

KoHnTtponbHas paborta mo Teme
"JJIeKTpUUECKUE U MAarHUTHbBIE
ABJICHUS"

CaMoCTOSTEhHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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3-Henensa
Mas

PesepBHbIif ypok. PabGoTa ¢ TekcTamu
o TeMme "TennoBrie ABIcHUS"

OnwuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIC
UCIOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




HaJEKHOCTD JAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIE 3HAHUS AJIs1 OOBSICHEHUS
saBreHus. PacrosHaBath 1 (hOpMyITHUpOBATHLETD
JAHHOTO HCCIIe0BaHuUs (POPMYIINPOBATH
3arpochl U MPUMEHATH Pa3INYHbIE METOABI IIPU
MOMCKE U 0TOOpe hr3HIecKoi HHPOpPMaIIHH,
HE0O0XOIMMOM JIJIs1 BBIIOJTHEHUS yUeOHbIX
3a1a4.
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3 "Henens -
Mas

PesepBHeIit ypok. Paborta ¢ Tekctamu
o teme "[locTosTHHBII
AIIEKTpUYECKUI TOK"

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHHKAX UH(popMaIHu (TekcTe yaeOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEparype,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
AHATM3UPOBATH MHPOPMAITHIO PA3IUYHBIX
BUJIOB U (POPM IpeicTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTH U
HenpoTtuBopeunBOCTb.
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4 yenens
Mas

PesepBHeIit ypok. Paborta ¢ Tekctamu
o temMe "MargurtHele sBiaeHus"

[IprMEeHHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHBIC 3HAHUS JIIST00BSICHEHUS
SABJICHHUA OPUCHTHPOBATHCA B PA3JIMYHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Yy4eOHOTO
nocoOusi, HayYHO-TIOMYJIIPHOH JIUTEpaType,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHaATM3UPOBATh HH(OPMAIIMIO Pa3TMYHBIX
BUIOB U ()OPM TIPEICTABIICHHSI, KDUTUICCKH
OLCHUBATH eé AOCTOBCPHOCTDL U

HENPOTUBOPEUHBOCTb.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITPOHECCA
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