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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpaMmbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCSd W OpraHu3alui0 H3y4YEeHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOIbKY (PU3NYECKrEe 3aKOHBI JI€KaT B OCHOBE ITPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee sICHbIC
oOpa3ibl MPUMEHEHUSI HAYYHOTO METOJ/la TIO3HAHUS, TO €CTh CIoco0a MOIydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
0o0pa3oBaHUs COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE MpEAIojiaracT OBIAJCHUE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HaYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wu3yuenus QU3NKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnerun Munucrepctsa npocseienust Poccuiickoit denepanuu (poTokoa oT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O PONU (U3MKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i MmporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOoOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUast UHQOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu Ipo]ecCHoHaATBHON EeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbII ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PadOT W OMNBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraracMblx B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIAEPKXAHUE OBYYEHUA

Pa3znea 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUA MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammnueckue u amopdusie tena. OObsiICHEHUE CBOWCTB I'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpHUH.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TennoBoe paclIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUKECHUS
yactull. BayTpennsiss sHeprusi. CrnocoObl HW3MEHEHUsS] BHYTPEHHEH DHEpPruu:
TerIonepeiada u coBepiieHrne padboTel. Buasl Teruionepenayun: TemionpoBOIHOCTS,
KOHBEKIIUS, U3JTyYEHUE.

KommaecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIecTBa. TermiooOMeH H
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. [lmaBinenue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIIECTB. YAEIbHAs TEIJoTa IJIaBJICHUS.
[TapooOpazoBanue u konHjaeHcaius. Mcmapenue. Kunenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTh TEeMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JABJICHUSI.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AelbHas TEIUIOTa CTOpPaHMUS.

[Tpunuumner pabotel TernoBeix aBuratenerd KIIJ[ TertoBoro aBurarterns.
TernoBble IBUTaTeNIM U 3alIUTa OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenune 6poyHOBCKOTO JIBUIKSHHS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHMI CMauyuBaHMS M KaIMIJUIIPHBIX SBJICHUH.

4. HabGnroneHue TEIIoBOTO pacIIUPEHHS TEI.

5. V3MeHeHue naBiieHHWS raza NMpH U3MEHEHWH O0BbEMa M HArpeBaHWUU WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunpr Terionepenayn.

OxJtaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0Thl BHEIITHUMH CUJIAMH.
10. CpaBHEHHE TEMIOEMKOCTEN pa3TUYHbBIX BEIIIECTB.

11. Habnronenue KumeHusl.
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12. HabnroieHre mocTosSTHCTBa TEMITEPATyphl MPU TUIABICHUH.
13. Mogenn TEIIOBBIX ABUTATEICH.
Jlabopamopnuie pabomwvt u onvimeot.



1. OnbITHI IO OOHAPYKEHUIO TIEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJIEHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUS BO3AYyXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmonenue wuW3MEHEHUsT BHYTPEHHEW OHEPruM Tela B pe3yJbTare
TeIJIonepeau U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEMIOOOMEHA MPH CMENIMBAHUM XOJIOJHOU U

ropst4eii BOJBI.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeieneHue yieibHON TEMITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onektpuzauust Ten. [[Ba ponma snexkTpuyeckux 3apsanoB. BzammopelictBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TE OT BEJIMYHMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTH 3ieKkTpuueckoro mnods. IlpuHnun
CYNEPIIO3UIIMH JICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DIEMEHTAPHBINA 3JICKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpoBOJHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHMS
AJIEKTPUYECKOT0 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUUECKOIO TOKA.
HNcTOUuHMKHM TOCTOSHHOTO TOKa. JIeMCTBHUS SJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTHUBICHUE BellecTBa. 3akoH Oma
115 ydactka uend. [lociienoBaTenbHoOe U apaiyieIbHOE COEIUHEHUE TPOBOJHUKOB.

PaGota W MOMmMHOCTH dIEKTpUYeCKOro Toka. 3akoH J[xoymsa—Jlenna.
DNeKTpUUecKue ey U NOTpeOUTeNn NeKTPUYECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuTHL. B3anMonecTBUE NOCTOSTHHBIX MArHUTOB. MarHuTHoe
none. MaruutHoe mosie 3eMJId M €ro 3Ha4eHue Ui KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHoe MoJie AIEKTPUIECKOro Toka. [[puMeHeHne 3eKTpOMarHuToB
B TEXHUKE. J[€ICTBUE MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb



MOCTOSSHHOTO  TOKa. lcrmonb30BaHHWE  DJIEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABnenue anekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. CnocoObl IIOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DIIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3aPsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpPOUCTBO U IEMCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpOBOJTHUKH U JUBTEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HCTOYHUKH TOCTOSTHHOT'O TOKA.
JIeHcTBUA DIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHue 37eKTPUIECKOTO HAPSKEHHUS BOJIbTMETPOM.
. PeocTaT 1 Mara3uH COpOTUBIICHUH.
. BzaumopelicTBUe NOCTOSTHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH pa3eICHUS TTOJII0COB MarHuTa.
. MonennpoBaHre MarHUTHBIX TOJIE€N MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJIA HA MPOBOAHUK C TOKOM.
. DNEKTPOJBUTATENb MOCTOSHHOTO TOKA.
. UccnenoBanue siBIeHUA 3JIEKTPOMAarHUTHOW WHIYKIIHUH.
. OnbiTel Dapanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBCHHUSI.
25. DJIEKTpOTreHepaToOp MOCTOSHHOTO TOKA.
Jlabopamopnwie padbomot u onvimol.
1. OmpITBl 1O HAOMIOMCHUIO DJICKTPU3AIMKA Tel WHAYKIMEH W TIpH
CONPUKOCHOBEHUH.
2. UccnenoBanne HAEWCTBUS JJIEKTPUUYECKOTO TIOJS HA MPOBOJHUKU U
TTADJICKTPUKH.
Coopka 1 nmpoBepka padOThI ANEKTPUUECKON IEMN MOCTOSHHOTO TOKA.
4. H3mepeHue U peryJiMpoBaHUE CUJIbI TOKA.
N3mepenne u peryJupoBaHUE HANTPSHKEHHUS.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

NccnenoBanne 3aBUCUMOCTH CWIIBI TOKA, MAYIIETO 4YEpe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUS IPOBOJHMKA OT €ro [JIMHBI, IUIOAAM ITONEPEYHOTO
CEYEHUs U MaTepHaa.

IIpoBepka mpaBWiIa CIOKEHUS HANPSIKEHUW IIPU IOCIIEIOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna I CWIBI TOKa IPU MAPAIUIENBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YE€PE3 PE3UCTOP.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTHA CHJIBI TOKA, MAYLIErO 4YEpe3 JAMIIOYKY, OT
HaIpsKEHUs Ha HEH.

Omnpenenenue KII/I narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO MOJISL MOCTOSTHHBIX MAarHUTOB MPH UX 00bETUHEHUN
U pa3JeJIeHUN.

HccnenoBanue NeHCTBUS 2JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPHPYIOLIME 3aBUCHMOCTb CHJIBI  B3aUMOJEUCTBUS
KaTyILIK{ ¢ TOKOM M MarHUTa OT CWJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.
N3yuyenue neiicTBUS MarHUTHOTO I10JIS HA TIPOBOJAHUK C TOKOM.
KoHncTpynpoBanue u n3yuenue paboTsl 2JIEKTPOIBUTATEIS.

Namepenne KIIJ[ anekTpoaBuratenbHON yCTaHOBKH.

OneITEl 10 HCCIENOBAHMIO SBJICHUS JJIEKTPOMAarHUTHOM HWHAYKIUU:
UCCIIEIOBAHNE W3MEHEHUI 3HAYEHUS W HAINPABICHUS HHIYKIHOHHOTO
TOKa.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HANpaBICHO

Ha JIOCTH)KEHHUE JTMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JaCcTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUSA:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0CY)K/ICHUU OOIIIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHITHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, WMHTEpECa K HCCIE0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXKHOCTH TMpaBWJ OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MPU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y JIPyroro 4eia0BeKa;

6) TPy10BOIr0 BOCIIUTAHMSL:

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COI[MaIbHOM HANPABICHHOCTH, TPEOYIOLIMX B TOM YHCII€ U PU3HUUYECKUX 3HAHUN;



e — UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MTpodecchil, CBA3aHHBIX ¢ (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHUS 3a1ad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSIOIIMMCS YCJIOBHSM COIHUAJBHOH M NPUPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPHU BBHINIOJHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO
eI TCIbHOCTD;,

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISATH B3AUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (hU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOyuwatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
e BBUIBJITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKK OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS JJIs
00001IeHNS U CPAaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOMIOACHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SBICHUSM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHns yueOHoN pU3ndecKoii 3a1aun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOKHBII
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POpMYNIHpOBaTh 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI M 3aIlpOChl MIPH MOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpPMY TIpeICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCeHHsI y4eOHOTO MaTepuasa, pe3yiabTaToB J1abOpaTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMbI
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd M TOJJIEpKaHHe
0J1aro’kenaTebHOCTH OOIIEHUS;

COTOCTABISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
Juanora, OOHapyKUBATh PA3TMYHUE U CXOJCTBO TO3UITUN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJTUYHO TPECTABIATh PE3yAbTaThl BHIMIOIHEHHOTO (PH3UIECKOTO OMBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHON U UHAUBUAYAIbHOM
paboThI pU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

MPUHUMATh LIETM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no e€ [OCTHXKEHMIO: pACIpEeNeNsiTh pOJIH, OOCYXAaThb IPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUS C IPYTUMU YiIeHAMU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC yYeOHbIE 1eHCTBUA

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYaIUsAX, TPEOYIOITUX
JUISL perieHust GU3nIecKux 3HaAHUM;

OPUCHTHPOBATBCS B  PA3JIMYHBIX TMOAXOJAaX TMPHUHATUS  PCIICHUI
(MHAMBUyAJIbHOE, TPUHATHE PEIICHUs] B TPYIIE, MPUHATHE PEIICHUM
TPYIION);

CaMOCTOSTEIILHO COCTABJIATH AITOPUTM PellIeHUs GU3NUECKON 3a7auu WIn
IUTAaHA WCCJIEJOBAHMS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEeHTHUPOBATh Mpe/jlaraeMble BAPUAHThI PEIICHHI;
JIeaTh BHIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHUOHAJIbHBIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEeAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUUYMHBI  JOCTWXKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSTEIHHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WMCCIENOBaHWSA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIOopa Uiu AUCKYCCUH HA
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYroro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HIECKUX 3a7a9 I
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus: B 8 Kiiacce npeaMeTHbIE pe3ylbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/1yXa, TeMIeparypa, BHYTPEHHSSI DHEpPrusi, TEIJIOBOM JBUIATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FAEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIECKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PABHOBECHE, CMAYMBAHUE, KANUJUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUM3alus (OTBEp/ACBaHUE), KHUIICHHE,
TeIIonepeaya (TeTIONPOBOHOCTD, KOHBEKITHS, U3ITy4YeHHE),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3aps/IOB, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIENUCTBUE
MAarHuTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh TPOSIBIICHHE W3YYCHHBIX (U3WUYECKUX  SBJICHUU B
OKpYXKarolieM MHpe, B TOM 4Hcie (U3UYECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSIKEHUE W KaNWUISIPHBIE SIBICHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, DJICKTPUUCCKHEC
SBJICHUS B aTMocdepe, dJIEeKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJIH, Ipeid MoITFCOB, POJTh MATHUTHOTO TIOJIS IS JKU3HH Ha 3eMJIe,
MOJISIPHOE CHUSIHUE, TIPU ATOM IIEPEeBOJAUTH MNPAKTUYECKYH 3ajadyy B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3HUESCKUX
SIBIICHUIM;

OMMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHHUS, MCIOJIB3YS
bu3uYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPECHHSS SHEPrUs, KOJIHMIECTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIABJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, yJeabHAs TEIIoTa
CropaHus TOIUIMBA, KOADPUIIMEHT TMOJIE3HOrO JCUCTBUA TEIJIOBOM
MAIlIWHbI, OTHOCUTEIbHAS BIIAYKHOCTh BO3yXa, JJICKTPUYECKUN 3apsi]l, CHIa
TOKa, DJICKTPUYECKOE HAIpSHKEHWE, CONMPOTUBIICHHE MPOBOJIHHKA,
yJICIIbHOE CONPOTHUBJICHNE BEIIECTBA, pa00Ta U MOIIHOCTH YJICKTPUUSCKOTO
TOKa), TpPH OINHWCAHWUW TMPABUIBHO TPAKTOBaTh (UUUYECKUNA CMBICTT
HCTOJIb3YEMBIX BEJIUYUH, 0003HAUYCHUS U €AUHUIIBI (DU3NUYECKUX BEJIUYMH,
HaXoAuTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIUUYHUHY C



JIPYTUMU BEJIIMYMHAMH, CTPOUTH TpadUKd U3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBJICHUS U MPOIECCHI,
WCMOJIb3Yysl OCHOBHBIE TMOJIOXKEHHSI MOJIEKYJISPHO-KMHETUUYECKON TEOpPUU
CTPOCHHMS BEIIECTBA, MPUHIIUIN CYNEPIO3UIUU MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa JyIs yJacTKa IeNu, 3aKOH
Jxoyns—JIeHua, 3akOH COXpaHEHHS SHEPTUH, IIPUA 3TOM JaBaTh CIOBECHYIO
dbopMyITHUPOBKY 3aKOHA U 3aIMMCHIBATH €70 MaTEMAaTUYECKOE BhIPAKEHUE;
OOBSICHATh (PU3MUECKHE MPOIEeCChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYMHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ omnopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

peliatb pacu€THbie 3a7adyd B 2—3 JEUCTBUS, MCIOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bpIBarolMe (HU3MYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHUS 3aJlaud 3alliChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEJOCTATOK
JTAHHBIX JUISI pEIICHWs 3aJladyd, BBIOUpPATh 3aKOHBI U (OPMYIIHI,
HEeoOXoauMble Uil €€ pelieHus, MPOBOJAUTh pPacdy€Thl M CPaBHUBATH
MOJIYYEHHOE 3HaueHUE (U3NIECKON BEIMUUHBI C U3BECTHBIMH JTAHHBIMU;
pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJ0B, HWCIIOJIb3Yys OINHUCAHUE HCCIEIOBAaHUS, BBIICISThH
MpOBEPSAEMOE  MPEIANOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJICHUS UCCIIEAOBAHMUS, J€TaTh BBIBOIbI;

IPOBOJIUTh OMBITHI TI0 HAOMIOACHUIO (DU3WYECKUX SIBJICHUU WU
(bU3UYIECKUX CBOMCTB TeJ (KaMMLUIAPHBIC SBICHUS, 3aBUCHMOCTD JaBJICHUS
BO3JlyXa OT ero o0bémMa, TeMIepaTypbl, CKOPOCTH MPOIECCca OCTHIBAHUS U
HarpeBaHus MpU M3JIYYEHHH OT I[BETa H3JIydarouie (MOrJIomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHS] BOABI OT TEMIEPATYpPhl KUAKOCTH U
wiomaan €€ IOBEPXHOCTH, DJJEKTpU3aluus TeJl W B3aUMOICHUCTBUE
AJEKTPUYECKUX 3apsi0B, B3aUMOJCKUCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3allisl MAarHUTHBIX TIOJIed TOCTOSHHBIX MAarHUTOB, JICUCTBUS
MAarHUTHOTO TOJsi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBHUTATEeNsl IMOCTOSHHOTO TOKa): (OpMyIHpOBATH
POBEPSIEMBIE MPETION0KEHUS, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0OBaHUS, OTMMCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIMIOJIHSITh MPSIMbIE U3MEPEHHUSI TEMIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAMNPSHKEHUS C MCIOJb30BAHUEM aHAJOTOBBIX
NpuOOpPOB M JIaTYUKOB (PU3NYECKUX BEJIUYMH, CPABHUBATH PE3yJbTAThl
M3MEpPEHHUH ¢ YYETOM 3aJJaHHOU aOCOIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKON BETUYUHBI OT
IpYyrol ¢ UCHOJB30BAHUEM  MPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH



COTPOTHBIICHUS TPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJH IOMEPEIHOTO
CEYCHHMSI U YACIBHOTO CONPOTUBIICHUS BEIECTBA MPOBOJIHMUKA, CHUJIBI TOKA,
UIYIIEro d4Yepe3 MPOBOJHHWK, OT HANpsHDKCHHWS Ha  MPOBOJIHUKE,
WCCIICIOBAHUE TIOCJIEIOBATEIHOTO ¥  MapajuIeIbHOTO  COEJUHEHHA
NIPOBOJAHUKOB): TUTAHWPOBATH HCCJICIOBAaHWE, COOMpATh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
PE3YNIBTATHI TIOJYYCHHON 3aBUCUMOCTH B BHJI€ TAOJIHII U Tpa(UKOB, JIeIaTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC W3MEpeHUs (HU3NYCCKUX BEIMYMH (yIeiabHas
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHWKA, padora u
MOIIIHOCTh 3JICKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPCHHS, COOMpATH
AKCIIEPUMEHTAITBHYIO YCTAHOBKY, CIICIys MPEIIOKCHHOW WHCTPYKIUH, U
BBIYHCIISITh 3HAUCHHUE BEIIMYUHBI,

COOJFO/IaTh MpaBWIa TEXHUKU OE30MMaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPONCTB C OTIOPOM HA X OMHMCAHUS (B TOM YHUCJIC: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, ITapoBasi TypOUHA, aMIIEPMETP, BOJIbTMETP,
CUETUYUK DIIEKTPUYECKOM DSHEPIHH, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPOIPUOOPHI (mpumepsl), AIEKTPUUECKHE
IPEIOXPAaHUTENH, IIEKTPOMArHUT, JIEKTPOABUTATEIh TOCTOSHHOT'O TOKA),
UCIIONIb3Ys 3HAHUS O CBOMCTBax (hPU3MYECKUX SBICHUA M HEOOXOAUMbBIC
¢du3nueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIHHBIC
puOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JABUTaTeIh BHYTPEHHETO CrOpaHUf,
AJNIEKTPOCKOII, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUYECKUX IIeneil ¢
MOCIIEIOBATEIIBHBIM M TAPAJUIICIIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUIECKUX TICTICH;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH NP OO0pallieHnu ¢ MpubopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HUECKOTO COJACpKAHHS B
NuTepHere, Ha OCHOBE HWMEIOIIMUXCA 3HAHUA W TMYTEM CpPaBHEHUS
JIOTIOTHUTENBHBIX NCTOYHUKOB BBIICTSATH HH()OPMAITUIO, KOTOpAs SBIISETCS
MPOTHUBOPEUNBOUN WIIM MOKET ObITh HEJJOCTOBEPHOM;

WCITOJIB30BATh TP BBITIOJIHCHUH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACPKAHUS, CIPABOYHBIC MaTePUAIIbI, PECYPCHI



cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HH()OpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHUS,
0000mass uHOpMaNMIO U3 HECKOJbKUX HMCTOYHUKOB (DU3NUYECKOTO
coJiep KaHusl, B TOM YHCIIE TyOJIMYHO MPEACTABIATH PE3yJIbTaThl IPOESKTHOU
WM UCCJIEI0BATEIbCKOMN I€ITENbHOCTH, IIPU 3TOM IPAMOTHO HCIIOJIb30BATh
U3yYCHHbI TOHATHMHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOLIECCOB paCTpeeNisITh OO0S3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLEHHWBATh COOCTBEHHBIM BKJAJ B
JEeSTENbHOCTD IPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aUMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaummeHoBanmue
(uudpossbie)
n/ | pasgenoBuTeM | Bceer | KoHTpoabH IIpakTnyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pasnen 1. TensioBble siBJIeHUSs
Crpoenue u bubnuorexa [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f41
BeEIleCTBa 81ce
TelIoBLe bu6moteka [IOK
1.2 DOLECCET 21 1 5 https://m.edsoo.ru/7f41
pon 8lce
Hroro mo pazueny 28

Pa3znes 2. DiiekTpuyeckne U MarHuTHbIE SIBJICHU S

DIIEKTPUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apshKeHHBIC 7 1 https://m.edsoo.ru/7f41
TeJla U UX 8lce
B3aUMOJEHCTBUE
ITocTosHHBIN bu6moreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
MarHITHLL bu6moreka [IOK
2.3 6 1 15 https://m.edsoo.ru/7f41
SIBJICHHUSI
8lce
35 bu6moreka [IOK
JIEKTPOMArHUT
2.4 as s 4 https://m.edsoo.ru/7f41
YK 8lce
Uroro no pazneny 37
PezepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I1O0 68 3 14.5

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJsb
HbIE
padoThI

IIpakTHye
CKHe
padoTsI

Jara
u3yue
HUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbI
e pecypchbl

OcHoBHEIC
MOJ0KEHUS
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPUHU U UX
OIIBITHBIE
TTOITBEPIKICHU
o

bu6mmorteka [IOK
https://m.edsoo.ru/ff
0a5256

Macca u
pasmep
aTOMOB U
MOJIEKYJT

Mopaenu
TBEPJOTO,
JKUIKOTO U
razo00pa3Horo
COCTOSTHAM
BeEleCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a540e

OObscHeHHUE
CBOMCTB
TBEPJIOTO,
JKUIKOTO U
razo00pa3Horo
COCTOSTHAM
BeEIEeCTBA Ha
OCHOBE
MOJOKESHUH
MOJIEKYJISIPHO-
KUHETHYECKOM
TEOPUH

Kpucrannmuec
KHe U
amopgHbIe
Tena

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a5800

CMmaunBaHue u
KamWJUISIPHOCT
b.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a5530



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

IToBepxHOCTHO
€ HaTsHKEHUe

Tennosoe bubmuoreka [IOK
7 pacumperue u https://m.edsoo.ru/ff
coKaTue 0a5a26
Temneparypa.
CBs13b
TEMIIEPATYPHI
8 CO CKOPOCTBIO
TEIIOBOTO
JIBDKCHHS
YaCTHI]
Buyrpennss
SHEprusl.
bu6moreka [IOK
Crioco0mI
9 AMCHCHIA https://m.edsoo.ru/ff
N 0a5c60
BHYTpEHHEH
SHEPTUHU
Buasr bu6mmoreka [IOK
10 TerIonepeaayq https://m.edsoo.ru/ff
7 0a6412
Ypok-
KOH(EpEeHITUS
"IIpakTruecko
e
HCIIOJIb30BaHU
bu6mmoreka [JOK
€ TEIUIOBBIX
11 CBONCTE https://m.edsoo.ru/ff
0a65c0
BEILIECTB U
MaTepuasoB B
LeTAX
IHEprocoepex
eHus"
KoaunuectBo
bubmuoreka [JOK
TEILJIOTHI.
12 V renHas https://m.edsoo.ru/ff
g 0a6976
TEIJIOEMKOCTh
YpaBHeHue
TEIJIOBOTO
bubmuoreka [{OK
OanaHca.
13 TermooBMer i https://m.edsoo.ru/ff
0a7088
TEIJIOBOE

paBHOBECHE



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

14

JlaGopatopHas
pabota
"UccnemoBanu
€ SIBJICHUS
TeII000MeHa
npu
CMEIIUBAHUH
XOJIOJHOM 1
ropsiuen
BOBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a6a98

15

Pacuer
KOJINYCCTBA
TEIJIOTHI,
HEO00X0IUMOT0
TUIS
HarpeBaHUS
Tela U
BBIJICIISIEMOTO
UM TIpH
OXJAXKICHUH

16

JlabGopaTopHas
pabota
"Onpenenenne
YAETbHOU
TEIIOEMKOCTH
BemecTra"

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

17

DHeprus
TOILIMBA.
VnenpHasg
TEII0Ta
CropaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a7b5a

18

IInaBnenue u
OTBEpJICBaHUE
KpHUCTaJTNYeC
KHX Tel.

Y aennHas
TeIoTa
TIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a71d2

19

JIaGopatopHas
pabota
"Onpenenenue
YAEIBHOU
TETIOTHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a72fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

[U1ABJIEHUSA
npaa"

20

[TapooGpazoBa
HHEC U
KOHJICHCAIIHS.
Hcnapenue

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

21

Kunienue.

VY nenbHas
TETIIOTa
napoo6pazoBa
HUS U
KOH/ICHCAIIHH.
3aBUCUMOCTD
TeMIepaTypbl
KHTICHUS OT
aTMOC(epHOTO
JIaBIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff
0a786¢c

22

Bnaxa0CTB
BO3/IyXa.
JlabGopaTopHas
pabota
"Onpenenenne
OTHOCHTEIEHO
¥ BIIQXKHOCTHU

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a7628

23

Pemenne
3aJa4 Ha
ompeneaeHne
BJIQ)KHOCTH

BO3/IyXa

24

ITpuHIMITEL
paboThl
TETIOBBIX
JIBUTaTEJIEH.
ITapoBas
TypOuHa.
JlBurarenn
BHYTPEHHETO
CropaHus

25

KIIJ
TEIIOBOTO
JIBUTATEJIS.
TemnoBwie
JIBUTATEIIN U

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oa7c’c



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

3amuTa
OKpYyKaromeun
cpelbl

26

3akoH
COXpaHEHUs U
MIPEBPAICHUS
SHEpPruu B
TCIIJIOBBIX
rporeccax

27

ITonroroBka K
KOHTPOJIBHOU
pabore 1o
TEeMe
"TemnoBbie
SIBJICHHSA.
N3menenme
arperaTHbIX
COCTOSTHAM
BemecTra"

bubmmoreka [{OK
https://m.edsoo.ru/ff
0a83f2

28

KonTposbHas
pabora 1o
TeME
"Tennoseie
SIBJICHUSA.
Usmenenue
arperaTHbIX
COCTOSTHAM
BemecTra"

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

29

DIeKTpu3aIus
ten. JIBa poaa
ANEKTPHUICCKH
X 3apsI0B

30

Ypok-
HCCIIeJOBaHHE
"DnexTpuzanu
s TN
WHAYKLIUEN U
npu
CONIPUKOCHOBE

HHH

31

B3aumoneicTs
ue
3apsKEHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aB87e4



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

TeJ. 3aKOH
Kynona

32

DIEeKTPUYECKO
€ mnoJe.
Hanpsixennoc
Th
MEKTPUIECKOT
0 TIOJISI.
[Tpuanun
CYTIEPIIO3HUITIU
MEKTPUICCKU
X ToJen

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a8ala

33

Hocurenn
AIEKTPUUECKHI
X 3aps/I0B.
DneMeHTapHbI
W 3aps.
Crpoenue
aToma

34

[IpoBonHMKY U
JTUDJICKTPHKH.
3akoH
COXpaHEHUs
ANEKTPUIECKOT
0 3apsaa

bu6moreka [IOK
https://m.edsoo.ru/ff
0a8ef6

35

Pemenne
3aJa4 Ha
MIPUMEHCHHE
CBOMCTB
ANEKTPUICCKH
X 3aps0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a90cc

36

DIEeKTpUYECKU
1 TOK, yCIIOBUSI
ero
CYyILLECTBOBaHU
1. UctouHnku
EKTPUYECKOT
0 TOKa

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

37

JlenicTBus
ANEKTPUYECKOT
0 TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a96b2

38

Ypok-
HCCIIeIOBAaHUE
"JlelicTBUe



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

JIEKTPUYECKOT
0 IO0JIS Ha
IIPOBOJHUKHU U
TUBIIEKTPUKH"

39

DNEeKTPUYECKU
# TOK B
MeTajuiax,
KUIAKOCTSIX U
raszax

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a9838

40

DneKkTpruyecka
s IEeTb U €€
COCTaBHBIE
4acTH

41

Cuna Toka.
JlaGoparopHas
pabota
"U3mepenue u
peryJmpoBaHu
€ cuJibl Toka"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff
0a8bd6

42

DIIEKTPUYECKO
€ HanpsHKEHHeE.
BoabsT™eTp.
JlabGopaTopHas
pabota
"U3mepenue u
peryiupoBaHu
e
HanpspKeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a9%e14

43

ConpoTtuieH
ue
MIPOBOTHHKA.
YaensHOE
COMPOTHBIICHU
€ BellecTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0aa738

44

JlaGopaTopHas
pabota
"3aBUCHUMOCTb
ANEKTPUIYECKOT
0
COTPOTHBIIEHU
sl IPOBOTHUKA
OT €ro JUIUHBI,
TIOIIAN
MOTIEPEYHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

CCUCHUA U
Marepuana"

45

3aBHCHUMOCTH
CHJIBI TOKA OT
HaIPSDKCHHUS.
3akon OMa

JUISL y9acTKa
LENH

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oaad4a

46

JlabopaTopHas
pabota
"UccnenoBanu
€ 3aBHUCUMOCTH
CHJIBbI TOKQ,
HIYIIETO
yepes
pe3ucrop, ot
CONPOTUBJIIEHU
s pe3ucTopa u
HaIps>KCHUA
Ha pe3ucrope"

bubmmoreka [{OK
https://m.edsoo.ru/ff
0aa04e

47

Ilocnenosaren
BHOE U
napajieIbHOe
COEIMHEHUS
MIPOBOTHUKOB

48

JlaGopaTopHas
pabota
"IIpoBepka
IpaBuIIa
CIIOKEHHS
HanpsiHKEHUN
npu
MocJIeI0BaTen
BHOM
COETMHEHUH
IBYX
pe3ucTopos”

bubmuoreka [JOK
https://m.edsoo.ru/ff
0aaa58

49

JlaGopatopHas
pabota
"[IpoBepka
npaBuIIa JUIst
CHJIBI TOKA NPH
napaieIbHOM

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



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

COCIMHCHHUN
pe3uctopos"

50

Pemenne
3aJia4 Ha
MIPUMCHCHHE
3akoHa Oma
IS
Pa3IUYHOTO
COE€AUHEHUS
MIPOBOTHUKOB

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

51

Pabora n
MOIITHOCTD
AIEKTPUIECKOT
0 ToKa. 3aKOH
Jlxoyns-
Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff
0abl124

52

JlaGoparopHas
pabota
"Onpenenenue
paboThHl U
MOIIIHOCTH
ANEKTPUYECKOT
0 Toka"

bu6moreka [IOK
https://m.edsoo.ru/ff
0ab3e0

53

DIIEKTPUYECKHU
€ 1enu U
norpeourenu
JNEKTPUYECKO
1 SHEprUu B
OBITY.
Kopotkoe
3aMbIKaHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ah660

54

IloaroroBska k
KOHTPOJIbHOM
pabore 1o
TEMe
"DnexTpuueck
ue 3apsbl.
3apsKeHHbIE
Tena v ux
B3aUMOJCHCTB
usl.
[TocTostHHbII
ANEKTPUUECKH
i ToK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oabd2c



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

55

KontponbHas
paboTta o
TeMe
"DnexkTpuueck
We 3apsiibl.
3apspKeHHBIC
TeNa U UX
B3aMMOJCHCTB
sl
ITocTosiHHBIN
MEKTPUICCKU
i ToK"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oabea8

56

ITocTossHHBIE
MAarHuTEL, UX
B3anMMOJICHCTB
e

57

Ypok-
HCCIIE0OBaHNE
"U3yueHne
mojaeH
MOCTOSTHHBIX
MarHuToB"

bu6moreka [IOK
https://m.edsoo.ru/ff
0ac3d0

58

MarsauTtHOE
ToJIE.
MarsauTtHOE
nose 3eMIu 1
€ro 3HaYeHue
I71 JKU3HU Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/ff
Oac0Oba

59

OnpIT
Opcrena.
MaruuTtHoe
rnoJse
3JIEKTPUYECKOT
0 TOKa
MaruuTtHoe
M0JI€ KaTYIIKH
C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oacld2

60

IIpumeHeHue
3JIEKTPOMarHu
TOB B TEXHUKE.
JlaGopatopHas
pabota
"N3yuenue

0.5

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



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

IercTBUS
MarHUTHOT'O
IIOJIS Ha
MIPOBOJIHUK C
TOKOM"

61

DNeKTpoaBUTa
TEJNb
MTOCTOSTHHOTO
TOKA.
Hcnonb3zoBanu
e
JJIEKTPOABUTAT
ener B
TEXHUYECKUX
YCTPOMCTBAX U
Ha
TPaHCIIOPTE.
JlabopaTopHas
pabota
"Konctpynpos
aHue u
U3y4eHUe
paboThI
ANEKTPOABUTAT

S8

bubmmoreka [{OK
https://m.edsoo.ru/ff
Oac86¢

62

OnEBITH
®dapaes.
3aKoH
3JIEKTPOMAarHu
THOH
WHJYKIUU.
IIpaBuiio
Jlenma

63

DneKkTporeHep
aTop.
CnocoObl
MOJTy4eHUs
ANEKTPUIECKO
W DHEPIrUM.
DIEeKTPOCTaHIL
MM Ha
BO300HOBJISIEM
BIX
HCTOYHHUKAX
SHEPrUuu



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

64

[ToaroroBka k
KOHTPOJIbHOU
paboTte o
TeMe
"DnexTpuyueck
ue u
MarHUTHBIE
siBJIeHHS "

65

KontponbHas
pabora 1o
TEMe
"DnexkTpuyueck
ue u
MarHuTHbIE
sIBTICHHS "

bubmmoreka [{OK
https://m.edsoo.ru/ff
Oach14

66

Pe3epBHbIi
ypok. Pabora ¢
TEKCTaMH TI0
TeEME
"Tennoseie
SIBIICHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff
Oacche

67

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeME
"ITocTOSSHHBIN
ANEKTPUICCKH
# TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oacdc6

68

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeEME
"MarauTHbIe
sBIeHUA"

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

68
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYHEHUKA
» Gusuka: 8- kinacc: 0a30BbIN ypOBEHb: YueOHUK, 8 kinacc/ [leppikun WU. M.,

NBanoB A. U., Axunoneptoe oomectso «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbI IS YYUTEJISA

1. PabGouas mporpamma.
2. lleppimikun A. B. @usuka. 8 knacc. YueOHUK 111 0011e00pa3oBaTeIbHBIX
yupexaenuii. M.:poga. 2013
3. Jlykamuk B. . CoopHuK BompocoB u 3a7au 1o ¢pusuke. 7-9 knacc.-M.:
ITpocsemienue, 2010.- 192c.

4. lepoimikud A. B. CoopHuk 3amau o ¢usuke. 7-9 kiacc. - M.: Dx3ameHn, 2017.

-271c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
1. Buneo-onbIThl Ha ypokax. - Pexxum nocrymna:
http://virtuallab.by/publ/video_opyty/video_opyty/1
2. DnexkTpoHHBIC yueOHUKH 110 dusuke. - Pexxum gocryna: http://www.fizika.ru/
3. UHTepecHbie MaTepraibl K ypokaM (PU3UKHU IO TEMaM; TECThI 0 TEMaM;

HaTJIsTHBIC TTOCOOHsI K ypokaM. - Pesxkum nocrtyma: https://class-fizika.narod.ru
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