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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX 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 OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(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 MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam oOy4yeHus (MO Kiaccam), MpeyiaraeT NMPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyueil mporpaMMbl 1o y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEJOCTaBIACT Hanbosee SICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoit @eaepainuu, peann3yroUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHHE WHTEpPEca W CTPEMJICHHS OOYYaroluxcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3yUYeHHUS OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€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 ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CICAYIOMINX 3a1aY.

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

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICHUS TMPOCTEHINX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 kiacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromumxcs, CIUCKa IKCIEPUMEHTAIBHBIX 3aJJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BemecTBa. Macca M pasmepsl aTOMOB M MOJEKYd. OINBITEI, NOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpHUH.
CmaunBaHue U KanWUISIpHBIE sIBICHUA. TerIoBoe paClIMPEHHE U CKATHUE.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPruu:
TEerIonepeada u coBepiieHrne padboTel. Buabl Teronepenayn: TerIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KommaecTBo TemnoTel. YaenabHas TEIIOEMKOCTh BEIecTBa. TermiooOMeH H
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAaHUE KPUCTAIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTa TJIaBJICHUS.
[TapooOpaszoBanne u koHjaeHcarus. Mcmapenue. Kumnenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KHIIGHHs OT aTMoc(epHoro
JABJICHUSI.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y IeIbHas TEIUIOTa CTOpaHMUS.

[Tpunnumer pabotel TernoBeiXx aBuratenerd KIIJ[ TterumoBoro aBurarterns.
TernoBble IBUTaTeNIN U 3alIUTa OKPYKAKOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenrne 6poyHOBCKOTO JIBHKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue sSIBICHHMI CMauyuBaHKS U KaIMJUIAPHBIX SBJICHUH.

4. HalOnroneHue TEIIoBOTO pacIIuPEHHS TEIl.

5. V3MeHeHue naBiieHHS Ta3a MpH U3MEHEHHH OOBEMAa M HArpeBaHWU WIIH

OXJIAXKICHUU.

6. IIpaBuiia u3MepeHust TEMIEPATYPHI.

7. Buapl Temonepenayn.

8. OxJla)kJieHHe NpHU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHUH padOThl BHSIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaGnroneHue KumeHwus.



12. HaGmroienre mocTOSIHCTBA TeMIEPATYPhl IPH TUIABICHUH.

13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamophuie padomot u onvimot.

1. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpITel IO HAOJIOCHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rurnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTypHhl.
7. HabGmonenue wu3MEHEHUsT BHYTPEHHEW OHHEPruM Tela B pe3yJibTare
TEeIJIoTnepe1aun U pabOThl BHEIITHUX CHIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOIBI.

9. OmpeneneHue KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUECKUX 3apsiioB. BzammojeicTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSIHUS MEXKIY TEIIAMH).

Onektpuueckoe mnozie. Hanpssk€HHOCTH 3neKkTpuueckoro mnofsa. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApHbIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHUKM UM  AUANEKTPUKU. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUEe MPOBOJHUKA. YICIBHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
U151 yyacTtka uend. [locnenoBaTenbHoe U apaiielIbHOE COeIMHEHUE TPOBOTHUKOB.



Pabota u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKkTpuuecKue 1enu U NOTpeOUTeNIn 3IEKTpUIecKoit suepruu B ObiTy. Kopotkoe
3aMBIKaHHUE.

IlocTosiHHBIC MarHuThI. B3anmoaencTBUE MMOCTOSHHBIX MArHUTOB. MarauTHoe
nmose. MarauTHoe Tojie 3eMJIM M €ro 3HaueHue g KuU3HM Ha 3emie. OnbIT
Opcrena. MarauTHoe noJie AIeKTpUIecKoro Toka. [[pumeHenne 3neKTpoMarHuToB
B TEXHUKE. J[€HICTBUE MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSSHHOTO  TOKa. Vcmonb30BaHHWE  DJIEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHONM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHeparTop. Crioco0n1 MOJy4YEHUS AIEKTPUUECKOU SHEPIUMU.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAST MHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HMcTouyHnKH TTIOCTOSIHHOI'O TOKA.
JIencTBUs 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl TOKa aMIiepMeTpOM.
. I3mepenne 35eKTpuieCcKOro HampsixKEeHUs: BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHUBIICHUM.
. BzanmoielicTBre MOCTOSSHHBIX MAarHUuTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJHOCOB MAarHMUTA.
. MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OnwIT DpcTtena.
. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJI Ha MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MMOCTOSHHOTO TOKA.
. UccnenoBanue siBICHUA 3JIEKTPOMAarHUTHOW WHIYKIIHH.
. OnbiTel @apanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHSI.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamophuie padomot u onvimot.
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OnbIThl MO HAOMIOAECHUIO DJICKTPU3AllMU  TeJl HUHIAYKIUEH U 1Opu
CONIPUKOCHOBECHUH.

HccnenoBanue MAEUCTBHUS DIEKTPUUYECKOTO IIOJsI HA IIPOBOJHUKU U
TADIICKTPUKHU.

Co6opka u npoBepka padOThI IEKTPUUECCKON LIETTH MOCTOSHHOTO TOKA.
N3Mmepenue u perynmpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOP, OT
COINPOTHUBIICHUS] PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJH MONEPEYHOTO
CEUCHHMS U MaTepuana.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUHW TIPU TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia Ui CWIbl TOKA MPU TapaIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
Onpenenenue MOIIHOCTH  3JIEKTPHUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucTope.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YEpe3 JAMIIOYKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TOJISL TOCTOSTHHBIX MAarHUTOB MPHU UX 00beTMHEHNUN
U pa3JeJCHUN.

HccnenoBanue neiicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUSA
KaTYUIKH C TOKOM U MarHuTa OT CHJIbl TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.
N3ydenne neiicTBUS MarHUTHOTO TMOJISI HA TPOBOJIHUK C TOKOM.
KoHncTpynupoBanue u nzydeHue paboThl JJIEKTPOABUTATEIIA.

Nsmepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OnpITel 1O HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKIWU:
UCCJIEIOBaHNE W3MEHEHUW 3HAYCHUS W HANpPABICHUS HHAYKIHUOHHOIO
TOKA.



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

N3yuenue ¢pu3MKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINpaBiIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUSA:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCITIPUSATHE JCTETUYECKUX KadyecTB (PU3MYECKON HAyKu: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAY4YHOW JIOO03HATETBHOCTH, WMHTEpECa K HCCIEAOBATEIbCKOM
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPAHCTIOPTE, Ha JOpOraxX, C ANEKTPUUECKHM W TEIJIOBBIM O0OpPYIOBaHHEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha MpPUMEHEHHE (U3MYECKUX 3HAHUWU IJI1 pElICHUs 3ajad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOoOIeM U MyTed ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOH M NPUPOAHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSITEbHOCTD;

e - NMOTPeOHOCTH B (GOPMHUPOBAHMHU HOBBIX 3HAHUMU, B TOM 4HcIie POPMYyIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUECKUX 3HAHU;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX IJTI00AJIBHBIX ITOCIIECTBUI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS PpOTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Yy4eOHBIE  JCHCTBUS,  PETryJsSTHBHbBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIA MPU3HAK KIaCCU(DHUKAIINHA, OCHOBAHUS JIIS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SBIICHUI U TIPOIIECCOB, JAENaTh BHIBOABI C UCIIOJIb30BAHUEM JACTYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

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

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

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JajibHEIee pa3BUTHE  (HUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
dbuzudeckoi 3a1aum;

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

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMmamMu, HHOU rpauKor U UX KOMOWHAIIUSIMH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA PEIICHUE 3a/ladyd U TMOJJICpKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ [OCTWKEHHUIO: PpacHpeneisaTh poJid, OOCYXAaTb IPOLECCHl U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI petieHust GU3NICCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TPUYUHBI  JOCTHIKEHUS  (HEJAOCTHKEHHUS) PE3yJIbTaTOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATh CBOE MPABO HA OMHUOKY MPH peleHnn GU3HIeCKUX 3a7a4 UK
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 8 Ki1acce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCMOJIB30BATh MOHATHUSA: Macca U pa3MePbl MOJIEKYJ, TEINIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/1yXa, TEMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, SJIEKTPUUYECKOE TOJIE€, TPOBOAHUKHU
U TURJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAYMBAHUE, KAMUJUISIPHBIC SIBICHUSA, UCTIAPEHUE,
KOHJICHCAIIMS, TUIABJICHUE, KpUCTaUiu3anus (OTBEpJeBaHHUE), KHUIIEHUE,
TeIUIonepe1aya (TeTUIONPOBOHOCTD, KOHBEKIIHS, U3JIy4YeHue),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps/I0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIENCTBUE
MarHuTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WMHIYKITHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKalolleM MHpe, B TOM 4Hcie (U3UYECKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KalWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B Tmpupoje, uzinydeHnue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
SBJICHUS B atMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMIH, Apeiid MoTFOCOB, pOJIh MATHUTHOTO TTOJIS JJIS )KU3HU Ha 3eMIie,
MOJIIPHOE CHUSIHUE, TIPU ATOM IEPEBOJAUTH MNPAKTUYECKYH 3ajady B
y4eOHYI0, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUH;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKUE SBJICHHUS, MUCIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHsI, KOTUIESCTBO
TEIUIOThI, YJIeJIbHASI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIaBJICHUSA, YJedbHAs TEIIoTa IapooOpa3oBaHUs, yJedbHAs TEIIoTa
CropaHdsl TOIUIMBA, KOA()(PUIMEHT TMOJE3HOr0 JCHCTBHS TEIIOBOM
MAIIMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO31yXa, DJICKTPUYECKUM 3apsij, Cuia
TOKa, DJICKTPUYECKOE HAIpsSHKEHWE, CONPOTUBJIICHHE MPOBOJHHKA,
yJICIIbHOE CONPOTHBJICHNE BEIIECTBA, pab0Ta U MOIIHOCTH YJICKTPUUSCKOTO
TOKa), IPH ONHCAHWHW TMPABWIHHO TPAKTOBATh (PU3HMYECCKUNA CMBICI
HCTOJIb3YEMBIX BEJIUUYNH, 0003HAUYCHUS U €AUHUIIBI (PU3NUECKUX BEITMYHH,
HaXoAuTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIUYHUHY C



JIPYTUMU BEJIIMYMHAMH, CTPOUTH TpadUKd U3YYEHHBIX 3aBHCUMOCTEH
bU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBONCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCMOJIb3Yysl OCHOBHBIE TMOJIOXKEHHSI MOJIEKYJISPHO-KMHETUUYECKON TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHIIUIN CYNEPIO3UIMU MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa JyIs yJacTKa IeNu, 3aKOH
Jxoyns—JIeHna, 3akOH COXpaHEHHs SHEPTUH, IIPU 3TOM JABATh CIIOBECHYIO
GbopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEeMAaTUYECKOE BHIPAKEHUE;
OOBSICHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYMHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ onopoi Ha 1—2 W3Y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBJICHUM,
(bU3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

peliatb pacu€THbie 3a7adyd B 2—3 JEUCTBUS, MCIOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (U3NUYECKUE BETUYMHBI: HAa OCHOBE aHan3a
YCJIOBHUS 3aJlaud 3alliChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEJOCTATOK
JMAHHBIX JUIsI  pElIeHWs 3ajJaud, BBIOWpATh 3aKOHBI W (POPMYIIHI,
HEeoOXoauMble Il €€ pelleHus, MPOBOJAUThL pPacdy€Thl M CPaBHUBATH
MOJIyYEeHHOE 3HaUeHHE (PU3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,
pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
bU3UYECKUX METOJ0B, HWCIIOJIB3Ys OINHMCAHWE HWCCIICIOBAHUS, BBIICISATH
MpOBEPSAEMOE  MPEIANOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJICHUS UCCIIEAOBAHMUS, J€TaTh BBIBOIbI;

IPOBOJIUTh OMBITHI TI0 HAOMIOACHUIO (U3UYCCKUX SBJICHUH WU
(bU3UYIECKUX CBOMCTB TeJ (KaNMMILIAPHBIC SBICHUS, 3aBUCHMOCTH JaBJICHUS
BO3JlyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHus MpU M3JIYYEHHH OT I[BETa H3JIydarouie (MOrJIomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATypbl KUJIKOCTU U
wiomaan €€ IOBEPXHOCTH, DJJEKTpU3aluus TeJl W B3aUMOICHUCTBUE
AJEKTPUYECKUX 3apsi0B, B3aUMOJCHCTBHUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3allisl MAarHUTHBIX TIOJIed TOCTOSHHBIX MAarHUTOB, JICUCTBUS
MAarHuTHOTO TOJSi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBHUTATENsl IOCTOSTHHOTO TOKa): (OpMyIHpOBaTH
POBEPSIEMBIE MPETION0KEHHS, COOMPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyIOBaHMS, OTMMCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIMIOJIHSITh MPSIMbIE U3MEPEHHUSI TEMIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAMNPSXKEHUS C MCIOJb30BAHUEM aHAJOTOBBIX
puOOpPOB M JIaTYUKOB (PU3NUYECKUX BEJIUYMH, CPABHUBATH PE3YyJbTaThl
M3MEpPEeHHUH ¢ YYETOM 3aJJaHHOU aOCOIFOTHOM MOTPENTHOCTH;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
Ipyrol ¢ MCHOJB30BAHMEM  MpPSIMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTUBIICHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONIAAU ITONEPEYHOTO
CEYEHUS U YIEIBHOIO COITPOTUBIICHUS BEIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIETO 4YE€pe3 NPOBOJHMK, OT HANpPSOHKEHWs Ha IMPOBOJHUKE,
UCCIENOBAHNE IIOCJIENOBATEIIBHOTO W IMAPAJUIENBHOTO  COECIMHEHUI
IPOBOJAHUKOB): ITUIAHUPOBATh HCCJENOBaHME, COOMpATh YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys MNPeUI0KEHHOMY IUIaHy, (DUKCUPOBATH
pE3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBOJIBI 10 PE3YJIbTATaM HCCIIEIOBAHUS;

OPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BENUYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBICHUE TMPOBOJIHMKA, pabota W
MOIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATh HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJ01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHLMIMBI  JCHCTBUS M3YYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OOPON HAa UX ONHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, ApOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUUK DIIEKTPUYECKOW DSHEPIHH, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTEIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBaxX (DM3MYECKUX SBICHUM M HEOOXOAUMbBIC
¢dusznueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
puOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUTPOMETpP, IBUIaTelIb BHYTPEHHEIO CrOpaHMA,
ANIEKTPOCKOII, PEOCTAT), COCTABJISATh CXEMBl JJIEKTPUYECKUX LENeld ¢
IIOCJIEIOBATENIBHBIM U NMAPAJIJIEIBHBIM COCAMHEHUEM 3JIEMEHTOB, pa3andas
yCIIOBHBIE 0003HAUYEHHUS FIEMEHTOB JIEKTPUUECKHUX LETel;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
MNPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHUS 3/I0POBbS 1 COOIOACHHSI HOPM
JKOJIOTHYECKOTO MTOBEJICHUSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIIATh TOUCK HH(pOpManMK (U3NYECKOTO COACpPNKAHHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W MYTEM CpPaBHEHUSA



JOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJEIATH HH(OPMALIUIO, KOTOPAsl ABISETCS
MPOTUBOPEUYUBON UM MOXKET OBITh HETOCTOBEPHOM;

MCIIONB30BaTh MPH BBHIMOJHEHUN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
JAUTEPaATypy PU3HUECKOrO COAECPHKAHUS, CIPABOYHBIE MATEpUATIbl, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuéMaMU KOHCIEKTHPOBAHHS — TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHMUS,
0000mass wuHpOpMalMIO U3 HECKOJBKUX HMCTOYHUKOB (HU3NUYECKOTO
COJIEpKaHusl, B TOM YMCIIE ITyOJIMYHO MPEICTABISATE PE3yIbTaThl TPOSKTHON
WJIH UCCJIEI0BATEIbCKOMN I€ITEIbHOCTH, ITPU 3TOM IPAMOTHO KCIIOJIb30BATh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIlCH;

IpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB W WCCIENOBaHMN (DU3MUECKHUX
IPOLIECCOB paclpeesisiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICJIUTH 32 BBITIOJIHEHUEM IUIaHA JEUCTBUHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
TS TeLHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniath KOH(QIUKTHL.



8 KUIIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U UX B3aUMOIcHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5



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

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie | IlpakTHyeckue Aara tupposhie
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest

OcCHOBHBIE TIOJIOKECHUS

1 MOJIEKYJIIPHO-KMHETHYECKOM 1 02.09 bubnnorexa [JOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS

2 Macca u pa3Mep aTOMOB H MOJICKYIT 1 04.09

3 Monenu TBEpPAOTO, )KUAKOTO U 1 09.09 bubmuotexa [JOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMH BEIIECTBA HA OCHOBE 1 11.09
MOJIOKEHUH MOJIEKYIISIPHO-
KHUHETUYECKOU Teopuu

bu6mmoreka [JOK

5 Kpucrannmaeckue u amopdusie Tena 1 16.09 httos://m. edsoo.ru/ff0a5800

5 CmauuBaHue U KanUuJUISIPHOCTD. 1 18.09 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacIIMpeHHe U CKATHE 1 23.09 bubmorexa HOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b TEeMIIEpaTyphl

8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1 25.09
YaCTHII



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

9 Buyrpennss sneprus. Crioco0bl 30.09 bubmuorexa [IOK
HM3MEHEHUs BHYTPEHHEN SHEPrun ' https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

1 B 2.1

0 HARL TeoTEpedatH 02.10 https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe
HUCIIOJIb30BAHUE TETIJIOBBIX CBOMCTB bubmmoreka [{OK

11 07.10
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas 09.10 bubmmoreka [IOK
TEMI0EMKOCTh ' https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. Eu 10K

HOJIMOTEeKA
13 T 0 14.10
CIIIO0DMEH HTCILIOBoC https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopaTtopHnas pabota
"UccnenoBanue sBICHUS bubmuorexa [JOK

14 16.10
TEIJI000MEeHa MTPU CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOopstdeil BOAbI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOOXOUMOTO JJI1 HarpeBaHus Teja 91.10
Y BBIJICIISIEMOTO UM TIPH
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "On I; enzHHep €JIbHOU 23.10 bubmmorexa [IOK

ped i | ' https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJdbHas 06.11 bubnunoreka [JOK

TCIIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpACBaHUE

bubmuoreka [JOK
18 LY 11.11
Kprictajumiecian Tei. JAcTbA https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUIABJICHUS
Jlaboparopnas paboTa
19 "OnpeneneHne yaeabHOW TeIIOThI 13.11 brbmmorexa LOK
ped }:fl ' https://m.edsoo.ru/ff0a72fe
TUJTABJICHUS JTh/1a
20 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. 18.11 bubnuorexa [JOK
Hcnapenue ' https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas teriora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
21 3aBUCUMOCTb TEMIEPATYPHI 20.11 bubmmorexa [JOK
' https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO
TABJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "Onpenenenue bubnuoreka [IOK
22 . 25.11
OTHOCHUTEJIbHOM BIAXXHOCTH https://m.edsoo.ru/ff0a7628
Bo3qyXa"
93 Penrenue 3a1a4 Ha onpeencHue 97 11
BJIQKHOCTH BO3/IyXa
[TpuHIIUTIBI paOOTHI TETIIIOBBIX
24 neurareneit. [lapoBas TypOuHa. 02.12
JIBUratesib BHyTPEHHETO CrOpPaHuUs
KIIJI TenmoBoro gBurares.
25 TennoBbie IBUTATENH U 3aIIUTA 04.12 bubmorexa HOK
A " H ' https://m.edsoo.ru/ff0a7c7c
OKpYyXaromiei cpeipl
26 3aKOH COXpaHEHUS U MPEBPAIICHUS 09.12

OHCPTHUH B TCIJIOBBIX IMPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemoBnie IBICHUSL.

bubmuoreka [JOK

21 W3meHeHne arperaTHbIX COCTOSIHUI 11.12 https://m.edsoo.ru/ff0a83f2
BelecTa"
KoHnTponsHas padora 1o Teme BuGmorexa [IOK
28 "TernnoBsie sBiaeHUs. MI3MeHeHne 16.12
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona 18.12
ANEKTPUUECKUX 3aPSI0B
Ypok-uccienoBanue "IieKTpusaus
30 TeJ MHAYKIHEH U Tpr 23.12
CONPUKOCHOBEHUH"
31 B3anmonericTBue 3apsoKEHHBIX TEIT. 25 12 bubmuotexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTh 3JIEKTPUYECKOTO 3012 bubnuoreka [IOK
noJi. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruyeckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue 13.01
aToma
34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH 1501 bu6mmoreka [JOK
COXpAHEHUS IEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha npuMEHEHHNE 20.01 bubnnoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
bu6mmoreka [JOK
36 cyuiecTBoBaHus. McTrouHuKn 22.01

QJICKTPUYICCKOT'O0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK

37 . 27.01
HleicTais SNEKTPIIECKOro ToKa hitps://m.edso0.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1 29.01
MIPOBOIHUKY U AUDJIEKTPUKH"

39 DneKTpuYecKuil TOK B METaJUIaX, 03.02 bubnuorexa [JOK
JKHAJIKOCTAX U ra3ax ' https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U e€ 05.02
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "MI3MepeHune U peryIupoBaHUe CHITBI 0.5 10.02 bubnmorexa [IOK

. Y ' ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HATIPSKEHNUE.

42 Boabtmerp. JlaboparopHas paboTa 05 12.02 bubnuoreka [IOK
"W3MepeHHe U PETyIUPOBAHUE ' ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHrEe MPOBOTHUKA. bubnuoreka [IOK

43 17.02
VY enpHO€e CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO

44 COTNIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1 19.02 bubmorexa HOK

P POBOJ ' https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHUMOCTh CHJIBI TOKa OT BuG 1OK
nonMoTeKa

45 .3 O 24.02
HATIPIDICCHITL JAKOH LMa itk https://m.edsoo.ru/ff0aad4a
y4acTKa [enu

46 JIaGoparopHas paboTa 1 26.02 bubnuoreka [IOK

"HccnenqoBaHue 3aBUCUMOCTH CHJIBI

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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TOKa, UAYILET0 Yepe3 pe3ucTop, OT
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

IlocnegoBarenpHOE U napajjiCJIbHOC

47 03.03
COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHuas padota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN 05.03 bubnuorexa [JOK
P NIOCJIEIOBATEIBHOM ' https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTtopHnas pabdota "IIpoBepka
49 MpaBUJIa Il CUJIbI TOKA IPU 10.03 bubnuoreka [IOK
MapajuieIbHOM COEIMHEHUH ' https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha IpuMEHEHUE
50 3akoHa OMa AJis pa3IuyHoOro 12.03 Bubmmorexa [JOK
AP ' https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHUS MPOBOIHUKOB
Pa6ora u moutHOCTH
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH 17.03
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaGopaTtopHnas pabota
52 "Onpenenenue pabOThl U MOLTHOCTH 19.03 Bubmmorexa LIOK
ped P | B ' https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DneKTpuYecKue Henu 1
MMOTPEOUTEINN IICKTPHICCKOM bubnunoreka [JOK
53 24.03
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MarHUTHI, UX 96.03

B3aHMO/JICHCTBHE



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ab660

VYpok-uccnenosanue "M3yuenue

bubmuoreka [JOK

55 1 07.04
oJiell MOCTOSAHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mojie. MarHuTHOE MoJIe Bu6 110K
nomorexa
56 3eMIIH U €r0 3HadYeHue I KU3HU 09.04
A https://m.edsoo.ru/ff0acOba
Ha 3emMiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUYECKUe 3apsiibl.
57 3apsoKeHHBIE TEIa U UX 14.04 bubmmorexa [IOK
P . . ' https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBUA. [oCcTOSTHHBIN
AIEKTPUYECKUN TOK"
KonTponbHas pabora o teme
"DnexkTpuyuecKue 3apsabl.
3apspKeHHBIE Tela U UX i 1OK
nonmoTexa
58 B3auMoeiicteus. [locToAHHBIN 16.04
! . https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota
PeseprubIit ypok. Pabora ¢
TekcTaMu 110 TeMe "I1oCcTOSIHHBIN Bu6 1OK
noInoTEKA
59 3IIEKTPUYECKUHA TOK" / 23.04
p B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabota
OnbIT OpcTena. MaruutHoe nosje
60 3JIEKTPUYECKOr0 TOKa MarduTHoe 28.04 bubmnorexa [IOK
p ' https://m.edsoo.ru/ff0acld2
T10JI€ KaTYIIKA C TOKOM
[IpumeHeHne PIeKTPOMarHuToB B
texuuke. JlaboparopHas pabora Bbubaunoreka K
61 paropHas p 05 30.04 ommorexa O

"N3yueHue neicTBUSI MarHUTHOTO
10JIs1 HA MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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62

DneKTpoABUraTeb OCTOSIHHOTO
Toka. Mcronbs3oBanue
AIEKTPOJBUTATENECH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.
Jlaboparopnas paboTa
"KoHcTpyupoBaHue u U3ydeHue
paboThI AeKTpoABUTaATENS "

05.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

Oneitel dapanes. 3akoH
SHCKTpOMaFHI/ITHOI\/JI UHAYKIOUU.
[IpaBuio JIenna

07.05

64

OnekrporeHeparop. CrocoOs
TTOJTYYCHUS DIIEKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIMM Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPruun

12.05

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEKTPpUUECKue u
MAarHuTHBIE SBJICHUS"

14.05

66

KounTponbnas pabora o teme
"DneKTpuUecKue U MarHUTHbIE
siBieHUs"

19.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepBHriit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
sBJIeHUS"

21.05

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHriit ypok. PaGota ¢
TEKCTaMU 110 TeMe "MardauTHbIe
SIBJIEHUS"

26.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

145
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SBJICHUEC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHMCHIBATh M3y4YCHHbIE CBOMCTBA Tel M (U3MUecKHue SBICHUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TpakTOBaThb  (PU3MUECKUN  CMBICH  HCIOJb3YEMbIX  BEJIHYMH,
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTUYMHAMHU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPpHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATH (I)I/BI/I‘ICCKI/IG MpoUECChI 1 CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTEpa:
BBIABJIATE HPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 0OBSICHEHHE U3
1 — 2 jJoruyYecKux IaroB C IIOMOIIIBIO 1-2 HN3YUCHHBIX CBOMCTBA

q)I/I3I/I‘IeCKI/IX HBJ'IeHHfI, (I)I/I3I/I‘-ICCKI/IX 3daKOHAa HUJIM 3aKOHOMCPHOCTHU

1.7

peuiarb paC‘-IéTHLIe 3aga4u B 2-3 IlCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘-ICCKI/Ie BCJIIMYMHBI. Ha OCHOBC




aHaJM3a YCJIOBUS 3aa4M 3alMCHIBATH KPAaTKOE YCJIOBUE, BBISABIIATH
HEJOCTAaTOK JAHHBIX JJIS PELIEHUs 3aJaud, BBIOMpATh 3aKOHBI U
dopmynbl, HEOOXoMUMBIE IS €€ PELICHHUs, TPOBOIUTH PACUETHI U
CpPaBHMBAaTh IIOJIyYUEHHOE 3HAu€HUE (PU3UUYECKONW BEIUYUHBI C

HN3BE€CTHBIMU JaHHbBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIMTH MPH TTOMOIIH
(GU3MUEeCKUX METOJIOB, HCIONB3ysd ONHMCAHUE HCCICIOBAHMUS,
BBIJICIISITH IIPOBEPAEMOE MTPEATIOIOKEHUE, OLIEHUBATh IIPABUIIBHOCTD

nopsAaaka mpoBEACHNA UCCIICA0OBAaHUA, ACTIATh BHIBO/bI

1.9

MPOBOJIUTH OMBITHI IO HAOMIONEHUIO (U3MYECKUX SBJICHUN WIN
bu3ndeckux  CBOMCTB  Tel:  (HOpMYyIMpOBaTh  IPOBEpPSIEMbIC
MPEANONOKEeHHUs, COOUpaTh YCTAHOBKY W3  MPEIJIOKEHHOTO

000py/I0BaHNs, OTUCHIBAThH XO/1 ONbITa U (POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATE MNPAMBIC HU3MCPCHHUA C HCIIOJIB30BAHUEM AHAJIOT'OBBIX
npubOpoB M  JATYUMKOB (PU3MYECKUX BEJIUYMH, CpPaBHUBATh
pe3yiabTaThl HM3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEIIHOCTH

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW  (DU3MYECKOI
BEIIMYUHBI OT JPYrOM C HCMOJIB30BAHUEM IMPSMBIX H3MEPECHHIA:
MJIAaHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY W BBITIOJHATH
U3MEPEHHS, Cleaysd MPEUIOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yiabTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJIE TaOIHI] U TPAPUKOB,

ACJIaTh BbIBOABLI 110 PE3yjIbTaTaM HUCCICI0OBaHNA

1.12

IMPOBOANUTH KOCBCHHBIC HU3MCPCHU (bHSH‘IeCKI/IX BCJIIMYHH.
IJIaHUPOBATb HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAYyd npezmoxceHHoﬁ HHCTPYKIIMHU, W BBIYUCIIATD

3HAa4YCHUC BCIIMYHUHBI

1.13

CO6J'IIO,Z[aTL IpaBuJiIa TCXHHUKH 0€e30I1aCHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTCpU30BaTh IPUHIIUIIBI JEeHCTBUSA HN3YYCHHBIX HpI/I60pOB n
TCXHHUYCCKHNX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCAHUs, HUCHOJIb3YA
3HaHHS O CBOMCTBax (bI/I3I/I"IeCKI/IX SIBIICHUM U HeO6XOI[I/IMLIe

(l)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTHU

1.15

PAaCIIO3HABATh NPOCTHIC TEXHUYCCKHUEC yCTpOﬁCTBa " USMCPUTCIILHBIC

HpI/IGOpLI o CX€MaM U CXCMATUYHBIM pUCYHKAaM, COCTABJIATH CXEMbI




SJICKTPUICCKHUX Lereil ¢ IOoCIeIOBaTeIbHBIM U napaujiCIbHbIM
COCAMHCHUCM DJICMCHTOB, pas3jikndyasd YCIIOBHBIC 0003HaUECHUS

3JICMCHTOB 3JICKTPUYCCKUX Lerei

1.16

NPUBOJUTL TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO  HWCIIOJIb30BaHHUS  (U3MYCCKUX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOecCredYeHHuss OE30MacHOCTH IPHU
oOpamiennn ¢ npubOpaMd W TEXHUYCCKHMMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM OKOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.17

OCYILIECTBIISITh MOUCK HH(POpManuu (U3NYECKOTO COJEPKaHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPABHEHUS
JIOTIOJTHUTEIbHBIX MCTOYHUKOB BBIIAENATh MHPOPMAILIMIO, KOTOpas

ABIIIETCS TPOTUBOPEUUBON MM MOXKET OBITH HEZOCTOBEPHOM

1.18

WCTIONB30BaTh TIPH  BBIIOJIHEHUH YUEOHBIX 3aJlaHUi HAy4dHO-
MOMYJIAPHYIO JIUTEPATYPY (U3UYECKOTO COJEpKaHUs, CIIPABOYHBIE
MaTtepuanbl, pecypcbl cetu HHTepHeT; BiaaeTb MOpUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(GOPMALIUU U3 OJHOMN

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE W KpaTKUE YCTHBIE
cooOmieHus, 0600mas nHPOpMaNUI0O U3 HECKOJBKUX HCTOYHUKOB
(U3UIECKOTO COACPKaHUs, B TOM YHCIE MYOJUYHO INPEICTABIIATH
Pe3yabTATHI IPOSKTHOMN WIIH HCCIICIOBATEIBCKOMN ICITEBHOCTH, TIPH
TOM TPAMOTHO HCIIOJIb30BaTh WM3YYCHHBIH TOHSATHUHBIA amnmapar

Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYILICHUE TIPe3eHTalnen

1.20

IIpHU BBIIIOJTHCHUH y‘IC6HbIX IMIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (I)I/ISI/I‘IGCKI/IX
IMpoHcCCOB paClpCaACIIATb 0053aHHOCTH B Ipynme B COOTBETCTBUHA C
IIOCTAaBJICHHBIMHM 3aJadaMH, CJICIUTb 3a BBIIIOJTHCHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aZCKBAaTHO OLOCHHUBATh
CcOOCTBEHHBIH BKJIad B [JCATCIBbHOCTb TPYIIIIbI, BbICTPANBATDH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, MMPOsABIIAA TOTOBHOCTb

pazpemniats KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon Kon
IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
pasaena 3JieMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISAPHO-KHHETHUECKOM
61 TEOpUU CTPOCHMs BemlecTBa. Macca ©u  pa3Mepsl
. Mojiekya.  OmBITBI, TMOATBEP)KAAIOIINE OCHOBHBIC
MTOJIOKEHUS MOJICKYISIPHOKHUHETUYECKOU TEOPHUH
Mopenn  TBEpHOro, JKHUIKOTO U  Ta3000pa3HOTo
6.2 cocrosiHuil BemectBa. Kpucrannuyeckue u amopdHbie
Tena
OObsicHEHNE CBOMCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE TIOJIO)KCHHH MOJICKYIIPHOKUHETHUECKOM
Teopuun
6.4 CMauuBaHue U KanwUIsIpHbIC SIBJICHUS
° 6.5 TemnoBoe pacHIMpeHne U CKaTHe
66 Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO JABM)KEHHUS YaCTHII
Buyrpennss SHEprusl. CriocoOsr MU3MEHEHUS
6.7 BHYTPEHHEHW SHEpPruu: TeIuionepeaadya U COBEpIICHHE
paboThI
68 Buner TEIUIONepeIaun: TEIIOMPOBOAHOCTS,
. KOHBEKIINSI, U3IIy4€HHE
KonnuectBo  TemnoTel. YaenbHas — TEIIOEMKOCTH
6.9
BEILlECTBA
TermooOMeH ¥ TEIUIOBOE paBHOBEcHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca




IInaBiaenue n OTBCPACBAHUC KPHUCTATINIMYCCKUX

ot BELIECTB. Y I€JIbHAs TEIUIOTA IJIABICHUS
[TapooOpazoBanne W  KoHIeHcauus. Vcmapenue.
6.12 Kunenue. VYaenbHas Temiora mnapooOpa3oBaHMUs.
' 3aBHCHUMOCTB TEMIIEPATYPhl KUIIEHHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJIOTa CTOPaHUS
[punnunsr  pabotel TemnoBbix aAurarenet KIIJ
6.15 TEIUIOBOTO JBUraTesns. TernsoBble JBUraTeNu U 3allnuTa
OKpYXarollen cpeabl
3aKOH COXpaHEHHsT ¥ TMPEBpAICHUS DSHEPTHUH B
6.16
TEIUIOBBIX Mpolieccax
[IpakTnueckue pabOTHI:
HHHPar#H#0ONbITHL 10 OOHAPYKEHUIO NENUCTBUS CHI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
HHAPar###0nbITEI  TI0  BBIPAIIMBAHUIO KPHUCTAIIJIOB
MOBAPEHHOM COJIM WJIM caxapa.
#HHPar###0neITEl 0 HAOMIONEHUIO  TEIUIOBOIO
pacuIipeHusl ra30B, )KUJIKOCTEeH U TBEPIBIX Tell.
###Par###OnpeneneHue IaBieHUs BO3lyXa B OaIIOHE
HInpua.
517 HHAPar###OnbIThI, NEMOHCTPHUPYIOIINE 3aBUCHMOCTD

JABJICHUS BO3JyXa OT ero oO0b&Ma M HarpeBaHus WU
OXJIQKICHUSI.

###Par###1 IpoBepka THUIIOTE3bI JUHEHHOMN
3aBUCUMOCTH  JJUHBI  CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.
###Par#t#HaOnonennue  U3MEHEHUS  BHYTpPEHHeEH
SHEPTUU Tella B pe3yiabTaTe Terionepeaadyu u padoTh
BHEITHUX CHUIL

###Par###lccnenoBanue SBJICHUS TEIUIOOOMEHA IMPU

CMEIIMBAaHUHU XOJIOJHON U ropﬂqeﬁ BOJbI.




##HPar#H#0npenenenue KOJIMYECTBA TEIUIOTHI,
MOJy4eHHOTO BOJOW MpU TEINIOOOMEHE C HarpeThiM
MCTAJUIMYCCKUM LUJIMHIPOM.

#HHHPar#H#Onpenenene  yAeapbHON — TEMJIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiecca UCIapeHus..
##HPar#H#OnpeneneHe OTHOCUTEIBHOW BIIAKHOCTH
BO3/yXa.

#H##Par###Onpenenenme yIeIbHOU TEIUIOTEI

IJIaBJICHUS JIbJA.

6.18

dusnyeckue SBJIEHUS B TMPUPOAE: IMOBEPXHOCTHOE
HAaTSKCHUE W KAallWJUIAPHBIC ABJICHHUA B IIPHUPOJL,
KPHCTAJLIBI B TIPUPOIe, N3mydeHune CoHIIa, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHEera.

6.19

TexHuueckue yCTpPOMCTBA: KANWJUISPbl, MPUMEPHI
HCIOJIb30BaHUS KPUCTAILJIOB, KUAKOCTHBIN TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CUCTEMa OTOILICHHS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMS

7.1 DnekTpuszaius Tell. J[Ba poja 3JeKTpUUECKUX 3apsioB
B3aumopelictBue 3apspkeHHbIX Tel. 3akoH Kysona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TeJ
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIAMH )
DIIeKTpUYEeCcKoe noJe. Hampsok€anocTsb

7.3 anekTpudyeckoro moisA.  [lpuHnun — cymepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snekrpuyeckux 3apsaoB. DIE€MEHTapHBIN

7.4 anekTpuueckuil 3apan. Ctpoenue atoma. [IpoBogHuKH
U JUDJIEKTPUKHI

7.5 3aKOH COXpaHEHUsl ANEKTPUUECKOTO 3apsiaa




ONEeKTpUYeCKUid  TOK.  YCIOBUS  CYLIECTBOBaHMS

7.6

NIEKTPUUECKOT0 TOKAa. FICTOUHHUKHN OCTOSIHHOTO TOKa

[HenictBus DIEKTPUIECKOIO TOKa (TemyoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUHd TOK B

SKAIKOCTSIX U ra3ax

g Onekrpuueckas 1enb. Cuia Toka. DJIEKTPUYECKOE

7.

HaIpsKEHUE

9 ConpoTuBieHNE MPOBO/THUKA. VYnenvHOE

7.

COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa i ydacTka 1enu

[TocnenoBarenbHOe W MapajlieIbHOE COCIUHEHUE
7.11

MIPOBOTHUKOB

PaGota m MOUIHOCTH D3JIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenna

DNIEKTPUYECKUE TETH U MOTPEOUTENN IIEKTPUUECKOU
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTtosaunurle MaruuTel. B3auMoaelicTBUE ITOCTOSHHBIX
7.14

MAarHuTOB

MaruutHoe mojie. MarguTHoe II0oJIe 3eMJIM U €ro
7.15

3HauYeHHUE I )KU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TOJIE  BIEKTPUYECKOTO
7.16

ToKa. [ I[puMeHeHune 31eKTpOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKa. Vcronp3oBanue
7.17

3JIEKTPOIBUTATENIel B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

Onbitel ®apagess.  SIBineHHe  >IE€KTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. Crioco0sI MOJTY4eHUS
7.19 JJEKTPUYECKON  JHEpruu.  DJEKTPOCTaHIMM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTyeckue paboOTHI:




OnbITH 110 HAOTIOICHHUIO STICKTPU3ALIUH TNl MHIYKIHEH
Y IIPYU COTIPUKOCHOBEHHUHU.

HccnenoBanue NOEHCTBHS BIIEKTPUYECKOrO IIOJIA Ha
MIPOBOJHHUKY U TUDJICKTPUKHU.

COopka W TpoBepKa padOThI AIEKTPUUICCKOW U
IIOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HANPSKEHMUSL.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO
yepe3 pe3UucTop, OT CONPOTUBIEHHUS pe3ucTopa U
HaIpPsDKEHUS Ha PE3UCTOPE.

OMBITHI, JNEMOHCTPUPYIOIIKE 3aBUCHUMOCTh
JNEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TIOIIAH MOTIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPHKEHUN TNpU
MOCIIEZIOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuia AJisi CUIIBI TOKA MPU MapayljIeIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  padOThHI
JNEKTPUYECKOTO TOKa, MAYLHIETO 4Yepe3 Ppe3ucTop.
OnpeneneHre MOIMHOCTU — 3JEKTPUYECKOTO  TOKa,
BBIJIETISIEMOM Ha pesucrope. Hccnenosanue
3aBHCHMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIaMIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ[ narpeBarens.
UccnenoBanue MarHMTHOTO B3aUMO/ICHCTBUS
MOCTOSIHHBIX MAarHUTOB. M3yueHue MarHUTHOTO MOJIsS
MOCTOSIHHBIX MAarHUTOB TMpPU UX OOBEAWHEHUU U
paznenenuu. MccnenoBanue neiicTBHS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnsIThI,
JEMOHCTPHUPYIOILINE 3aBUCUMOCTb CHJIBI
B3aMMO/ICHCTBUS KaTYIIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBlieHHs TOKa B KaTymike. l3ydeHue
JNEHCTBUS MarHUTHOTO TIOJNS HA TPOBOJHUK C TOKOM.

Koncrpynposanue u U3y4YEeHHE paboTsI




3JIEKTPOABUTATEIS. N3mepenne KITA
AJIEKTPOJIBUraTeNIbHOM ~ ycTaHOBKU.  OmbITBI IO
UCCIIEI0BAHUIO SIBJIEHUS 3JIEKTPOMATrHUTHOMU
WHAYKIIUU: HCCICOAOBAHUC W3MEHEHHH 3HAUYCHUS |

HaIlTpaBJICHHUA HHAYKIIMOHHOI'O TOKa

7.21

Odusnyeckue SBICHUS B TPUPOJEC: IJICKTPUICCKHE
SIBJICHU S B aTMOC(bepe, QJICKTPUYCCTBO KHUBBIX
OpraHM3MOB, MarHUTHOE TI0JIe 3eMJIH, IPEeiQ MOTOCOB,
POJIb MArHUTHOTO T1OJIA IJIA )KU3HU Ha 3CMJ'IC, MOJIAAPHOC

CHSIHUEC

7.22

TexHn4ecKkre yCTpOMCTBA: AIEKTPOCKOI, aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECKON SHEPTHH,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTeiIbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), AIEKTPUYECKUE
IIPENOXPAHNUTEINN, SJIEKTPOMArHUT, SJIEKTPOJBUTATEIb

IMOCTOSIHHOT'O TOKA, FCHEPpATOp MMOCTOAHHOI'O TOKa




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMsSI BEIIECTBA, O (DM3MYECKOW CYIIHOCTH SIBJICHHM
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
JMaHHOE (U3UYECKOe SIBIIEHUE; YMEHHE pPaclo3HaBaTh IPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKPYXAIOIIEM MHUPE, BBIICISSL

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/Ie SABJICHHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHbI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMUS C Y4ETOM
coOumo/IeHHs MpaBuJl 0€301acHOTO TpyAa: HalbIroAeHne GU3NIECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBE/ICHUE TIPSMBIX M KOCBEHHBIX H3MEpeHHd (pu3muecKux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCHEPUMEHTAJIbHBIX HCCIIEI0BaHUI;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ynbTaTaM UcClIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IG 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb [PUHLMIBI JEUCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHne HCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUAX B
NOBCEHEBHON KM3HH sl obOecnedeHHst OEe30MacHOCTH TIpU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpYKalOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TIPUMEHEHHS JOCTIKEHUH (DU3UKU M TEXHOJIOTHM

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JJ0CTOBEPHOCTh
MOJydeHHOW WH(POPMAIIMM HAa OCHOBE WMEIOIIMXCA 3HAHUK |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
UntepHer; BnaneHue 0a30BbIMH HaBbIKaMU MpeoOpa3oBaHUA
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opMynbl g MPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKLUUHU YCKOPEHUs, MPOEKLUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nasnenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JIBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTENIBHO IMOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIN

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmysia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH M IEPUOL

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHusi. @opMmyiia Jisi BRIYUCIEHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHocTh BemecTBa. @opmya Jjisi BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):

1.13 F=k-Al
BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
FoG. my -i}}:
R
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®opmyna A5 BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmwxenue mnanet Bokpyr Comnia. [lepBas kocMuyeckast CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3menenue ummynbsca. UMnynbe cuiibl
3aKOH COXpaHEeHMsI UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI Te:
1.16 D=myly +1m, U, =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsooso
MexaHuyeckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckast u noreHumanbHas sHeprusa. Gopmysia ajs BBIYUCICHUS
118 KUHETUYECKON SHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;+E ?
1.19 .
3aK0oH COXpaHEeHHs MeXxaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamenne MeXaHUIECKOW YHEPTHH ITPU HAJTUINN CHITBI TPEHUSI.
[IpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cwisr: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBnenue TBEPOTO TEA.
dopmyra I BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
DP=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmymna s OmNpeneNeHUs BBHITAIKUBAIONIEH CHIIBI,
123 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremaTtnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPECYHBLIC BOJIHBI. HHI/IHa BOJIHBI "

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; )KECTKOCTH
MPYXUHBL; KOA(h(ULIUEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBMKEHMsI OpyCKa MO HAKJIOHHOW IMJIOCKOCTH;
yCcKOpeHusi Opycka HpH JABI)KEHHU MO HAKIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojiebaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CHIJIBI YIIPYTOCTH MpPH MOABEME Ipy3a C MOMOIIbIO HEMOIABHXHOTO
6510Ka; paboThI CHIIBI YIIPYTOCTH MPU NOIBEME IPy3a C IOMOIIBIO OABHKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAIbHOTO JIaBJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HAIpaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCUMOCTU TMEpHoJa KOJIeOaHH HUTSHOTO MasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOM puponac, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JAaBJICHUS Ha JKUBOW OPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHI:Iﬁ 6JIOKI/I, HAaKJIOHHAas IJIOCKOCTb, MPOCTHIC MEXAaHU3MbI B 6I)ITy,

L3l COOOIIAOIINECs] COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHNA TIPecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBON HACOC, apeoMETp, 3XOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe nBmxenue, iMpPpy3us

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. PaGorta u Temonepenaya Kak CHocoObl W3MEHEHHUS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TemIONPOBOIHOCTb, KOHBEKLUS, U3TyUCHHE
Harpesanue wu oxmaxzaenue Tten. KomuuecTtBo TemnoTsl.  YienbHas
TETIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEILIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne u xonpeHcarus. M3MeHeHHe BHYTpPEHHEW SHEPruU B Ipoliecce
210 ucmapeHus ¢ KoHAeHcanuu. Kumenue >kuakocTu. YaenpHas TejioTa

napoo6pazoBanus: L = Q/m




211

BiraxxHoCTh BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyrpeHHsis SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

torutkBa: g = Q/m

2.14

[Mpunnumner padoTe! TeroBsix Asurateneit. KI1J[ TemnoBoro aqurarens

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO IIMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlii UIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM HWJIWHAPOM, MOCIE OMYCKaHUs €ro B BOJAY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIQKHOCTH BO3AYyXa; YACIbHOW TEIUIOTHI
miaaBieHus Jipga. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Qu3suueckue s61eHUs 8 npupoode: TTIOBEPXHOCTHOE HATSHKEHHE U KalMLISIPHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAJUIBI B pupoje, nznydenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, T'HT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCIIb

BHYTPCHHECTO CropaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A SJICKTPUUCCKUX 3apPsA10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAH0B. HeﬁCTBHC QJICKTPUYCCKOTO IIOJII Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBHOE IIEKTPUIECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 2
3.9 [MapamiensHOe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHHUS
U=U:I=1+1; Rzi.
2 2 P
CMenranHbie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE MOJE MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
313 MarautHoe I0Ji€ MOCTOSHHOTO MarHura. B3anMoJeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipaxmuueckue pabomoi
WN3mepenne  SIEKTPUYECKOTO  COTMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 AEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3EMJIH, IPEi( MMOTFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: dSICKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPHUUECKOW OSHEPTHH, DJICKTPOOCBETHUTEIBHBIC  TPUOOPHI,

3.18 HarpeBaTebHbIE AIEKTPOTPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak onrtuueckas cuctema. ONTHYECKHUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#lI3mMepenrne ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (POKYCHOTO
pacctosHus coOuparolie JTMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepPOB MpeAMETa
U N300pakeHUsI, KOT1a MPEIMET PACIOJIOKEH B ABOMHOM (OKYyCe), MOKa3aTems

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###ccnenoBanre cBoCTBa N300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO
coOuparomiei TUH3bI; U3MEHEHUsI (DOKYCHOTO PacCTOSIHUS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHsI CBETOBOTO JIyda OT yIjia MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atMeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmea: OYKH, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoakTuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peakuuu ansda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB atoMHOrO sigpa. M30TomsI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, MTHINBUIYaTbHBIN JO3UMETp, KaMepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* » Gusuka: 8-if kiacc: 6a30BbIM YPOBEHD: YUCOHUK; 3-€ U3JjaHUE,
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