MHHHUCTEPCTBO MPOCBEIMIEHUS POCCUICKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi CBepaIOBCKOH 00J1aCTH

Ynpasienune o0pazoBaHusi AAMUHUCTPALMH MyHUIIUNIAJAbHOTr0 okpyra Cyxoii Jlor

MBOY BCO1I
PACCMOTPEHO YTBEPXJIEHO
Meronndeckuii COBET Jupekrtop  Kosunos B.C.
[Tpotokois Nel ot «27» utons 2025r. [Tpukas Ne 50 ot «27» uronst 2025r.
PABOYASA ITPOTPAMMA

(ID 6662469)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1St oOyyaromuxcst 7-9 KjaccoB

r. Cyxoii Jlor 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOTO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera «Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTBbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenmMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ IEAbIO OKa3aHUS METOAUYECKOM
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y9eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH U  (PU3HUECKOM
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJB30BaThb  HAy4yHbIE
JI0Ka3aTeNNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE  MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Heian usyuyenus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEI0BATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAaHUM O  JAUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX PpacYETHBIX 3adad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE NMPUEMOB padOThl ¢ MH(poOpMaIell GU3NUECKOTo COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEZEN0), B 8
KJ1acce — 68 yacoB (2 yaca B Hefento), B 9 knacce — 102 yaca (3 yaca B Hefento, B
TOM Yrciie | yac B HEJIEII0 OTBOJUTCS Ha CAMOCTOSITEIIbHOE U3YUCHHE).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0y4Yaromuxcs, CIucKa SKCIIEPUMEHTAIBHBIX 33/JaHUH, MpeniaraeMbiX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Paszneua 6. TenuioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEIUIONEepEIayu:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenbpHas TemiioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BrnaxHocTth Bo31yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TermoBbix apurareneét KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHue TeraoBOro pacliupeHus Tell.

5. M3MeHeHue naBieHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIaXICHUH.

6. IlpaBuna usmepeHus remMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEIIECTB.

11. HabnrogeHue KUneHus.



12. HabnrogeHue nmocTosiHCTBa TEMITEPATYPBI ITPH TIJIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHHs BO3AyXa B OaJJIOHE MIMPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHUSI.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.
7. HaOmionenune wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayl U padoThl BHEITHUX CUJL.

8. HccnenoBaHue sBji€HUS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJOJAHOU U

ropsiuer BOJIBL.

9. OmpeneneHne  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro nods. IIpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBONHMKM W  AUDPIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUd TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuyeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BeliecTBa. 3akoH Oma
o ydactka uend. llocnemoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTh 3MEKTpUUecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTostHHBIE ~ MarHuTHl.  B3anMoaeiCTBHME  TOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHutHoe mnoJie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarauTHoe 1ojie  dJIeKTpudeckoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMOJb30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBieHUE IEKTpOMAarHuTHON MHAYKIMU. [IpaBuiio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsSI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AENUCTBHUE HIIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpoBOIHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHUKHM TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIi pasps.
. I3Mepenune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzanmoencTBre moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJI0OCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TTOJIEH TOCTOSTHHBIX MAarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IOJISI HA POBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIeHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HamNpaBJ€HUS WHIYKIMOHHOTO TOKa OT YCIOBHMl €ro
BO3HMKHOBEHMSI.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUUECKOrO TMOJISI HA MPOBOJHUKH H
JTIADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbl TOKA.

N3MepeHue U peryaIupoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO 4YE€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSLKEHUS Ha PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTO
CEUYEHUA U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [Jidi CWIbl TOKa MPU MAPAIIECTLHOM COCIUHEHUHN
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS TOCTOSHHBIX ~ MarHUTOB TIPU  UX
00BbEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJiCHUS TOKa B
KaTyIIKeE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnbITEI IO HCCIIECIOBAHUIO SIBICHUSI AJICKTPOMArHUTHOW WHAYKIIWU:
UCCIICIOBAaHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.



Mexanuueckoe naBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUS. PaBHOMEpHOE NPSIMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpaleHus.
Jlunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgenus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakKTUBHOE ABUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHeprus CxKaTou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€W WU TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBH>KEHUSI.
HccnenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBU)KECHUS.

Hab6nronenune nBmkeHus Tea o OKPY>KHOCTH.

Hab6nronenne MexaHMueCKuX SBICHHMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexkka» mnpu €€ PAaBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU
OTHOCUTEIBHO KaOMHeTa (PU3UKHU.

7. 3aBUCHUMOCTbh YCKOPEHHS Tejla OT MAacCChl Te€la U JEUCTBYIOIIEH HA HEro

o vk~ w

CHUJIBL.
8. HaOmroneHue paBeHCTBA CHUJI IPU B3aUMOJECHCTBUM TEN.
M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.



10. [lepenava nMmmysbca npyu B3aMMOIEUCTBUN TEI.

11. [IpeobpazoBanusi SHEPTUH NPH B3aUMOICUCTBUH TEJl.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJIEHCTBHH.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHHUECKON SHEPTUU TIPU CBOOOTHOM MAJACHUH.

16. CoxpaHeHHE MEXAaHUYECKOW SHEPTUH MPU JBUKEHUHU TeJa 01 JeHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1. KoHcTpynpoBanue TpakTa Mg pa3roHa M JAJBHEUIIEr0 paBHOMEPHOTO
JBYDKCHUS IIAPUKA WIIN TEJIEKKH.

2. OmnpeneneHue cpelHEM CKOPOCTU CKOJBXEHUS OpyCcKa WU JBUKEHUSA
IapyKa M0 HaKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHUs Teja IIPU PAaBHOYCKOPEHHOM JBW)XEHUH IIO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHne 3aBUCHMMOCTH IYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka TrumoTe3bl: €ciW MpPU PaBHOYCKOPEHHOM JBHKEHHH O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJINHAKOBBI.

6. HMccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenrie K03PGUIIMEHTA TPEHHS CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUJKEHHMH Teia
10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

10. Onpenenenre pabOTBl CUJIBI  YIOPYrOCTH MpU MHOIBEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3oHanc.
Mexanuueckue BoJiHBI. (CBOWCTBA MEXaHWMYECKMX BOJH. I[IpomonbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTH €€ PaciupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIbTPa3BYK.



Hemoncmpauyuu.

1. HaOmromenne xoneOaHWM TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHnne npo10bHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH ).
Hab6nronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKUM pe30HaHC.

o v oA W

./Iaﬁopamopuble padomul u onvimaol.
1. OmpezgeneHne 4YacTOTbl M Iepuojia KojieOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U Neproa KojaeOaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJia KOJeOaHUN Tpy3a, MOJBEIICHHOIO K
HUTHU, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaICHHUS.
Pazgea 10. DieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3znen 11. CBeroBbIe IBJI€HHS.
JlyueBas MOJIEIb CBETAa. Hctounuku CBETA. [IpssimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.



[Ipenomnenue cBera. 3akoH npesomieHus cBera. [lomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX IBETOB. JlUciepcHst cBeTa.

Jemoncmpayuu.

W O N Uk W RE

[TpsiMonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop stydeil B coOmparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAOIIEH JTUH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rinasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [lomydyenue 6e0ro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBanue 3aBUCMMOCTH YIJIa OTPa)KEHUS CBETOBOTO Jiyda OT yrja
naJCHuUs.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTIJla MPEJIOMIICHHSI CBETOBOTO JIyda OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomryuenue n300pakeHUi ¢ MOMOILBIO COOMpPAIOLIEH JINH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI M ONTHYECKON CHIIBI COOMpAromIei
JIVH3BIL.

OTBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB NMPU MX HAONIIONECHUU Yepes3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OnwiTel Pe3epdopna u manerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBanTel. JInHeyaTeie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO

spa.

Hyxnonnas wmopens aromuoro sxpa. Msoromsl. PannoakTuBHBIE

npespaienus. [lepuoa noixypacnaja aTOMHBIX sIIEp.



SnepHble peakiuu. 3aKOHBI COXPAHEHHs 3apsSJOBOTO M MACCOBOI'O YHCEIL.
DHeprusi CBA3M aTOMHBIX siiep. CBsi3b Macchl ¥ 3HEpruu. Peakuyu cuHTe3a U AeIeHus
anep. crounuku sHeprun ComHia v 3BE3 1.

SnepHas sHepretuka. JIeMCTBUSA paJMOAKTUBHBIX M3JIYYEHHH HaA JKUBBIE
OpraHu3MBl.

Hemoncmpauuu.

CrexTppl U31y4YEHHS U HOTJIOIICHHUS.
CreKTpbl pa3IMyYHbIX Ia30B.

Crnextp Bogopoaa.

HaGmronenne TpekoB B kamepe BunbcoHa.
PaGota cuérurka HOHM3UPYIOIIUX U3TYyUCHUH.

ok wnNeE

Perucrpanus u3nydeHns IpUPOTHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophuie padbomul u onvimol.

1. HaGnroneHue CIIONIHBIX U TMHEHYAThIX CIIEKTPOB U3ITyUCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE IHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o doTorpadusim).

3. Usmepenue paanoakTuBHOTO (PoHa.

IHoBTOPHUTEIHHO-00001IAI0IINI MOXYJIb.

[ToBTOpHUTENHHO-0000IAIOIIMI MOy b MPEAHA3HAYEH U CUCTEMATHU3alUU U
000011IeHHS IPEMETHOTO COJIEPXKAHUS U OIBITA JeSTeNLHOCTH, TPUOOPETEHHOTO TIPU
U3YYEeHUM BCEro Kypca (U3MKH, a TakkKe Mg TMOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY »5K3aMeHy Mo (u3uke s OO0y4arommxcsi, BBHIOPABIIMX OSTOT
y4eOHBbII NpeaMerT.

[Ipy u3y4yeHMM JAHHOTO MOJIYJS PEATU3YKOTCS M CHUCTEMATU3UPYIOTCS BHJIBI
JeSITETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBACTCS IOCTHKEHHUE MPEAMETHBIX M
METalpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHws,  Qopmupyercs
€CTECTBECHHOHAy4YHass I'PAMOTHOCTH: OCBOCHUE HAYYHBIX METOJOB HCCIECAOBAHU
SBJICHUA TPUPOJABI U TEXHUKH, OBJAJEHUE YMEHUAMH OOBSACHATH (U3HUECKHE
ABJICHUS, TPUMEHSS TIOJIyYEHHBIE 3HAHWSA, pEIIaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyuHIMNIMANBHO NESITENLHOCTHBIM XapaKTEP JaHHOTO pas3/ielia peanu3yeTcs 3a
C4€T TOTO, UTO O0YUaIOIIHUECs BBITTOIHSIOT 3aJJaHusl, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TMOJYYEHHBIX 3HAHUN paclo3HaBaTb W HAYYHO OOBACHSTH
du3nueckue SIBICHUS B OKpYKaloLed Npupo/ie U OBCEAHEBHOM KU3HH;

UCIOJIb30BaTh HAyYHbIE METOJbl MCCIIEOBAaHUS (PU3NYECKUX SIBICHUU, B TOM
YucIe U1 IPOBEPKU TUIIOTE3 U MOJIYyYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HauOOJIe€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO MCIIOIB30BAHNS PA3IUYHBIX UCTOYHUKOB
DHEPIrUM HA OCHOBE 3aKOHA IPEBpAILEHUS U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA HIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAaNpeJAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT cpOpMUPOBaHBI CIAEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e - MPOSBICHHE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKOU
(bu3NYeCcKOil HayKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

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

e - FOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MpOOJEM, CBSI3aHHBIX C NPAKTUYECKUM NPUMEHEHHEM JIOCTH>KEHHI
busuKy;

e - OCO3HAHUE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e - BOCHPHUATHE HCTETHYECKUX KauecTB (U3MYECKOM HAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

e - Dpa3BUTHE HAyYHOM JIIOOO3HATENBHOCTH, HHTEpECa K MCCIEI0BATEIbCKON
NesTEeIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS U SMOUNOHAJBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IeHHOCTH Oe3omacHoro oOpa3a JKU3HH B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBui 0O€30IaCHOrO TMOBEJIEHUS Ha
TpaHCIOpTE, Ha JOpOrax, C DJJIEKTPUYECKUM M TEIUIOBBIM 00O0pYyIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMupOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

e 6) TPy10BOI0 BOCIIUTAHMSA:

e - QAKTMBHOE YyyacTHE€ B pCIICHHM TMPaKTUYECKUX 3aaad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpTraHW3allii, TOpoJa, Kpasi) TEXHOJIOTHYECKOW M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEPEC K MPAKTUICCKOMY M3YUEHUIO MPOEeCCHi, CBI3aHHBIX C (PU3HKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:



e - OpUCHTAIlWA Ha IPUMEHEHUE PU3NUECKUX 3HAHWM JJIS PEIICHHs 3a7ad B 00J1acTh
OKpY)KalolIel Cpelibl, IJAHUPOBAHUS TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEICTBUM JUIs1 OKPY KaIOLIEN Cpeibl;

e - OCO3HaHHE TJOOANBHOTO XapakTepa SKOJOTUYECKUX TMpoOJeM M MyTed ux
pelieHus;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOIHOI Cpebl:

e - MOTPEOHOCTh BO B3aUMOJECHCTBUM MPU BBHIMOJHEHUU HUCCIEAOBAHUN U MPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

e - NIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IESITEIIbHOCTD;

e - NOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (QOpMYyIUpPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e - OCO3HaHHE Je(UIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 00JIacTh

busuKy;
e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PU3MUECKUX 3HAHUM;
e - CTPEMJICHHE AaHAIM3UPOBATh M BBISIBJIATH B3aMMOCBSI3HM MPUPOJIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
e - OIICHKA CBOMX JICWCTBUU C YYETOM BIMSAHUS HA OKPYKAIOLIYIO CPENY, BO3MOMKHBIX
r7100aJbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOEHMs mporpamMmbl MO (PU3HKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHust y oOydawomerocs OyayT chOpMUPOBAHBI  MeTalNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIONINE TO3HABATEIbHBIC YHUBEpCAIbHbIC Yy4eOHBIE IEHCTBUS,
KOMMYHHMKaTHUBHbIE  yHHMBEpCajbHblE  y4yeOHbIE AercTBUS, peryJATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE TEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBCHHBIH MPHU3HAK KIacCU(PHUKAIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOpPEUHS B paccMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOJIFOJEHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSIM;

e BBISBIATh IPUYUHHO-CJICACTBEHHBIC CBS3UM TMPU HM3YYCHUU (PUBHMUYECKUX
SIBJICHUMA W MPOLIECCOB, JE€JIaTh BBIBOAbLI C MCIOJIb30BAHUEM JACAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUYEHUM, BBIIBUTaTh THUIOTE3bl O B3aUMOCBSA3SAX
(bU3UYECKUX BEJIMYUH,



CaMOCTOSITENIbHO BbIOMpaTh CHOCOO perieHus y4eOHOM (u3nueckor 3anadu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHUS, BBIOOp Hanbosiee moIX0IsIIero
C Y4ETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBare/LCKHe 1eiCTBUA.

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUeCKil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
OLICHHBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, TIOJYYSHHYIO B
XO0/J1€ UCCIIEIOBAHUS UII IKCTIEPUMEHTA;

CaMOCTOSTENbHO (POopMyIHpOBaTh O0OOLIEHUST M BBIBOABI MO pe3yJibTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEINONIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

NPUMEHSTHh Pa3JINYHBIE METONbI, WHCTPYMEHTHl U 3alpOChl MPH TOHCKE H
orOope wuH(pOpPMAIMM WM J@HHBIX C YYETOM NPEIJIOKEHHOM Yy4eOHOU
puznyeckoil 3a1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh W HHTEPNPETUPOBATH HH(MOPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

CaMOCTOSATENIbHO  BBIOMpAaTh  ONTHUMalIbHY!0O  (GOpMYy  MpPEACTaBICHUS
MHpOpMaAMU ¥ WUTIOCTPUPOBATH pEIIaeMble 3a/ladyll HECJIOKHBIMH CXEMaMH,
TuarpaMMaMu, UHOHM TpaduKoil U UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B XOJIe¢ 00CYXXJICHUSI y4eOHOro Marepualia, pe3yJbTaToB JIabOpaTOPHBIX padOT
M TIPOEKTOB 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKJIaeMOM TEeMbl H
BbICKa3bIBaTh WJEH, HAIEJICHHbIE Ha pEUIeHHE 33Jauyud U MOJJeprKaHUe
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COMOCTAaBJISATh CBOM CYXKJEHHUS C CYXKICHUSIMH APYIHMX YYaCTHUKOB JHMAJIOTA,
0oOHapyKUBaTh pPa3IMUMe U CXOJCTBO MO3UIUH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3YyIbTAaThl BBINOJIHEHHOTO (PU3UYECKOrO OIbITa
(3KCcTIepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

MOHUMAaTh W HWCIOJNH30BaTh MPEUMYINECTBA KOMAHIHOW M WHAWBHIYaTbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPpOOIeMBbl;

MPUHUMATD 1IEJTH COBMECTHOMN JIEATEIbHOCTH, OPIraHU30BBIBAThH JEHCTBUS 10 €&
JOCTHMKEHHIO: PACHpPENeNiaTh pPOJH, OOCYKIaTh MPOLECChl U PEe3yNbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;



BBINIOJIHATh CBOKO 4YacTh palOThI, AOCTUTrash KAaue€CTBEHHOrO pe3yibTaTa IO
CBOEMY HAIIPABJICHUIO U KOOPAWMHHUPYS CBOM JNEUCTBHS C APYTMMH WICHaAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMHA MNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1eliCTBHUSA

CaMoopraHn3aunﬂ:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTYallUsX, TPEOYIOMIUX s
peuieHus (pU3NYECKUX 3HaAHUH;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  IIOAXOAAX  MNPUHATHS  PELICHHUN
(MHAMBUAYaJbHOE, NPHUHATHE PEIICHHs B TPYIIE, MNPUHATHE pPEIICHUN
rpynmoi);

CaMOCTOSATENIbHO COCTABJIATh AJITOPUTM pelieHus (U3MYECKON 3aJaud WIId
[UIaHa UCCIIEOBaHUS C YYETOM HUMEIOUIMXCA PECYpPCOB U  COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh NPEIJIaracMble BAPUAHThI PELICHUM;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬁMOKOHTpOJIL, IMOIUOHAJIbLHBbIN UHTE/JIEKT:

J1aBaTh JICKBAaTHYIO OLIEHKY CUTYallUU U IIPEJIarath IUIaH €€ N3MEHEHUSI;
OOBSCHSTD IIPUYMHBI JOCTHKECHUS (HEemoCTHKEHUS) pe3yJIbTAaTOB
NeSITeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHEHUS
(U3UYECKOr0 UCCIICIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBHCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YbTATA LEIU U YCIOBUIM,;

CTaBUTh c€0s HA MECTO JPYroro 4YejoBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYyTOro;

IpU3HAaBaTh CBOE IMPaBO Ha OIMMOKY MpU perieHur (PU3NYECKUX 3a7ad Wil B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO JIPYTOro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy oOydyeHusi B 8 kJjiacce mnpeaMeTHbIE pe3yJbTaThl HAa 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh TOHATHUS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JIBHKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAIIIMYECKUE U
amop(HBIC Tela, HACBHIIICHHBIH W HEHACHIIIICHHBIM Tap, BJIAXKHOCTh BO3IyXa,
TEeMIlepaTypa, BHYTPEHHSISI SHEPIus, TEIUIOBOM JBUTATENb, 3JIEMEHTapHbIN



ANEKTPUYECKUIN 3apsf, SJEKTPUUYECKOE MOJE€, MPOBOAHUKUA W JAUDIIEKTPUKH,
ITIOCTOSIHHBIN JNEKTPUYECKUN TOK, MATHUTHOE T0JIE;

paznuyaTh SBJICHHA (TEIUIOBOE pACIIMPEHUWE M CKaTHe, TeIUlonepeaaya,
TEIUIOBOE€ PAaBHOBECHE, CMauyMBaHUE, KaNWUIAPHBIC SBJICHUS, WCIApPEHUE,
KOHJEHCAlUs, IUIaBJIEHUE, KpUCTaIM3auus (OTBEpAECBAaHUE), KUIICHUE,
Teryonepeaaya (TeIIONPOBOAHOCTb, KOHBEKLHMS, H3IYUYEHHUE), DIIEKTpU3ALUSL
TE€JI, B3aWMOJECUCTBUE 3apsioB, ACHUCTBHUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMBIKaHUE, B3aUMOJCHCTBME MAarHUTOB, JEWCTBUE MArHUTHOTO MOJA Ha
OPOBOJHUK C TOKOM, O3JEKTPOMAarHWTHas MWHAYKIMUSA) 10 ONUCAHHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX JaHHOE
(pu3HUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE M3YYECHHBIX (DU3UUYECKUX SIBIICHUW B OKPYKAIOIIEM
MHUpE, B TOM 4Hcle (U3NYECKUE SBJICHHUS B MPHUPOJE: IOBEPXHOCTHOE
HaTSDKEHUE W KalWUIPHBIE SIBJICHUS B NPUPOJE, KPUCTAUIBI B MPHUPOJE,
m3nyuyenre CoJiHLa, 3aMep3aHhe BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHUE
pOChl, TyMmaHa, WHEs, CHEera, OJJIEKTPUYECKUE sBIEHUS B arMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJie 3eMIIH, Apeiid MOJOCOB,
pPOJIb MarHWTHOI'O TOJS JUISl )KM3HU Ha 3eMJle, NOJIAPHOE CUSHHUE, NPU 3TOM
NEePEeBOAUTh NPAKTUYECKYIO 3a/ady B Y4YEOHYIO, BBIACNATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKH) (PU3NYECKUX SIBJICHUM;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (U3MYECKUE SBIICHUS, HCIOJIb3YS
(¢uznyeckue BEIUWYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO
TEIUIOTHI, YJE€IbHAas TEIJIOEMKOCTh BELIECTBA, yJEJbHAs TEIUIOTAa IUIABJICHMS,
yleiabHas TeIuioTa nmapooOpa3oBaHMsl, YIEJIbHas TEMJIOoTa CropaHUsl TOIUIMBA,
KOA(DQUIIMEHT TMOJE3HOr0 JACUCTBUS TEMJIOBOM MalllMHbI, OTHOCUTEIbHAs
BJIAJKHOCTHh BO3JYyXa, DJIEKTPUYECKHM 3apsi, CHJIA TOKA, JJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTUBIIEHWE NPOBOJHUKA, YJEIBHOE  COIPOTHUBIICHHUE
BEIIECTBa, paboTa M MOUIHOCTh JJIEKTPUUYECKOTO TOKAa), IMPU OIMNHUCAHUU
OpaBUJIBHO TPAKTOBATh (DU3MUECKUI CMBICH MCHOJb3YEMbIX BEIMYHH,
0003HAaUeHUs M E€OUHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YsI
OCHOBHBIEC  TOJIOKEHUSI  MOJIEKYJSIPHO-KUHETUYECKOH TEOPUH  CTPOCHHUS
BELIECTBA, MPUHILMUIT CYNEPNO3UIMHU TMOJei (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juisl ydacTka nenu, 3akoH [[xoyns—Jlenua,
3aKOH COXpPaHEHUsS SHEPruu, MPH ATOM JaBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;



OOBSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyauuu IIPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITH
NPUYNHHOCIEACTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHE W3 1—2 JOrHYecKHux
IaroB C ONoOpoil Ha 1-2 U3y4YEeHHBIX CBOHCTBA (U3UYECKUX SBIICHUH,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3aaydl B 2—3 NEHCTBUS, UCMONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/adyd
3alMCBIBATh KPATKOE YCJIOBHE, BBIABIATH HEAOCTATOK JAHHBIX JUISI PEIICHMS
3aJauM, BBIOMpPATh 3aKOHBI U (QOPMYJbl, HEOOXOIUMBIE s €€ pellIeHus,
OPOBOJNUTh pacdy€Tbl U CpPaBHUBATh IIOJYYEHHOE 3HAYeHHE (PUZNYECKOU
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PEMIMTH MPU NOMOIIU (PU3UIECKUX
METOZ0B, WCIIOJIb3ysl OIMCAaHUE MCCIEAOBAaHUsA, BBIICIATH IIPOBEPSIEMOE
OPEANOIOKEHNE,  OLICHMBaTh  NPABWIBHOCTH  MOPsJKAa  NPOBEICHUS
WCCIICIOBAHMS, 1€J1aTh BBIBOJBL,

MPOBOJIUTH ONBITHI 110 HAOIIOAEHUIO (PU3NYECKHUX SIBICHUN WIH (PU3HMYECKUX
CBOMCTB TeJ (KanWUISpHBIEC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS BO3AyXa OT €ro
o0BbEMa, TemmepaTypbl, CKOPOCTH IpPOLIECCa OCTBIBAHWSA M HarpeBaHUs IpU
U3TYy4YeHUH OT LIBETa H3Jydarouled (MOriomiaroliei) NoBepXHOCTH, CKOPOCTh
WCIIAPEHHST BOABI OT TEMIIEPATYPhI KUJIKOCTH M IUIOIAAU €€ MOBEPXHOCTH,
DNEKTpU3aMsg  TEN W B3aUMOJCHUCTBUE  DJJEKTPUYECKUMX  3apsiioB,
B3aMMOJICHCTBHE IIOCTOSTHHBIX MAarHUTOB, BU3yaJM3alMs MarHUTHBIX IOJIEH
INOCTOSIHHBIX MarHUTOB, JE€HCTBHS MAarHUTHOTO IIOJS Ha IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJABHUIaTENsl MOCTOSIHHOIO TOKA):
(opMynMpOBaTH MPOBEPSIEMBIE MPEANOI0XKEHHS, COOMpPATh YCTAHOBKY U3
MPEAJIOKEHHOTO0 000pY/I0BaHUs, OMHUCHIBATH XOJ ONbITa U (POPMYIHPOBATH
BBIBOJIBL;

BBIIIOJIHATh MPSMbIE HW3MEPEHUS] TEMIEPATYpbl, OTHOCHUTEJIIBHOM BIIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIIPSDKEHUSI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKUX BEITUYHMH, CPABHUBAThH PE3YJITATHl U3MEPEHUI C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTH OAHOM (DPM3MUYECKON BEIMYUHBI OT
JOPYroi ¢ UCHOJB30BAHUEM IPSMBIX U3MEPEHHN (3aBUCUMOCTh CONPOTUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAA TONEPEYHOTO CEUYEHHS U YIEIbHOIO
CONPOTHUBJIEHUSI BEIIECTBA MPOBOJHWKA, CHJIBI TOKAa, HAYIIETO 4Yepe3
IIPOBOJHUK, oT HaIpsHKEHUS Ha IIPOBOJIHUKE, UCCIIEJOBAHNE
MOCJIEIOBATEBHOIO M NApPAJUIENIBHOIO  COEAUHEHUH  MPOBOJHHUKOB):
IUIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHSITH MU3MEPEHUS,
clenysl TpeaJIoO)KEHHOMY IUIaHy, (DUKCHpPOBaThb peE3yJIbTaThl IOJYYE€HHOM



3aBHCHUMOCTH B BHJ€ TaONHIl U TpadUKOB, JIENaTh BBIBOJBI MO PE3yJIbTaTaM
WCCIICTOBAHMS;

NPOBOAWTh KOCBEHHbIE HW3MEpeHUs (U3MUECKUX BenUuuH  (yAenabHas
TEIUIOEMKOCTh BELIECTBA, CONPOTUBJIEHHE MPOBOJHUKA, pabOTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKa): IUTaHUPOBATH U3MEPEHMUS, cobuparp
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJeays NpPEIIOKEHHOW WHCTPYKIUHU, H
BBIYHCTISTh 3HAUCHNE BEIHUMHBI,

co0nroaTh MpaBuja TEXHUKH O€30MacCHOCTU NpU paboTe ¢ 1ad0paTOPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHLIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpOHl Ha WX OMHCaHWs (B TOM YHCIE: CHUCTeMa OTOIUICHUS
JOMOB, TUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETUUK
AIIEKTPUYECKON PHEPTUHU, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AJIEKTPONPUOOPHI (mpumepsl), JIIEKTPUUECKHE IpeIOXpPaHUTENH,
AIIEKTPOMArHUT, 3JEKTPOIABUTATEh MOCTOSHHOTO TOKAa), MCIIOJIb3Yys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBJIEHUA HW  HeoOxoaumble  (pusmyeckue
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI
O CXE€MaM U CXEMaTHYHbIM pPUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CTOpPAHUS, SJIEKTPOCKOII,
peocTaT), COCTaBISTh CXEMbI AJIEKTPUUYECKUX IIeTel C TOCIeI0BATENIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl YCJIOBHbIE O0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;

OPUBOJUTH HPUMEPHI (HAXOOUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTo
WCIOJIb30BaHus (PU3MUECKNX 3HAHUN B TIOBCEAHEBHOW KU3HU I 00ECTICUeHUS
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpPaMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAHEHHUSI 370POBbsi U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEICHUS B
OKPYXarUIEN CpeIE;

OCYIIECTBIISITh TIOMCK HH(pOpMAIKU (Pu3ndeckoro coaepxkanus B MHTepHeTE,
Ha OCHOBE WMCIOIIMXCS 3HAHUH M MyTEM CpPaBHEHUS JOTMOJHUTEIHHBIX
MUCTOYHUKOB BBIACIATH MH(POPMAIIHIO, KOTOpAs SBISETCS MPOTHBOPEYUBON MITU
MOET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh TMPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-MOMYJISIPHYIO
IUTEepaTypy (QHU3NYECKOTO COICp)KAHUS, CIPABOYHBIE MaTepuaibl, PECypChl
cetu  MHTepHeT, BiIajeTh NpuéMaMu  KOHCTIICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHUS, 00001Iast
MH(GOPMALIMIO U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COACp AHHS, B TOM
qucie  MyOJu4HO OPEICTaBISATh  PE3YJbTaThl OPOEKTHOM  Wiu



HCCIIEI0OBATENIbCKOW  AEATEIIBHOCTA, NPU O3TOM TI'PAaMOTHO HCIOJIb30BaTh
M3YYCHHBIN MOHATUWHBIN ammapaT Kypca (pu3nuKu, COMPOBOKIATH BHICTYIUICHUE
MPE3CHTAIUEN;

IIPU BBIMOJHEHUU YUY€OHBIX MPOEKTOB U MCCIEOBAaHUN (DPU3NUECKUX MPOLIECCOB
pacnpenensiaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3a7ja4aMHy, CJIEAUTH 32 BBHINOJHEHUEM ILJIaHA JACHUCTBUUA U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJaJ B JEATCIBHOCTh TPYIIIHI,
BBICTpAaMBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBUE, NPOSIBISAL TOTOBHOCTH
paspenaTh KOHQIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce mpeiMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

HCIIOJIb30BaTh MOHSATHS: CHCTEMA OTCUETa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJILHOCTh ~ MEXaHMYECKOro  JBWXKEHMs, JedopMmanus  (ympyras,
IUTaCTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEpPEerpy3ku, LEHTP TKECTHU, a0OCOJIIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPJOTrO Tejla, PAaBHOBECHE, MEXAHUYECKUE KOJIEOAHWUS M BOJHBI, 3BYK,
MH(ppa3ByK M YyIbTPa3BYK,  JJIEKTPOMATHUTHBIE  BOJHBI,  IIKajua
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTb, CHEKTPbI
UCIyCKaHMUsI M TIOTJIOLIeHus, ainb(da, Oera- M ramma-u3iaydeHHs, HU30TOIbI,
AJiepHasi PHEPreTUKa;

paznuyaTh SBJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJUHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOHOE Ma/ICHUE
T€l, PaBHOMEPHOE JBWKEHUE II0 OKPYKHOCTH, B3aUMOJACHCTBUE TeEJ,
pEaKkTUBHOE JBI)KEHHE, KojeOaTeldbHOE JBIWKEHHE (3aTyxaroue U
BBIHYXJICHHbIE KOJIeOaHUs), p€30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHUE 3BYKA,
MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAXKEHHUE U MPEJOMIIEHUE CBETA, MOJTHOE
BHYTpEHHEE OTpaKEHUE CBETa, pa3jokKEeHHe OeNoro cBeTa B CIEKTp H
CIIOKEHUE  CHEKTPaJbHBIX  I[BETOB, JHCIEPCUS CBETA, ECTECTBEHHAas
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO0 CIHEKTpa U3IyYEHHUs) IO
OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (DPU3HUECKUX SIBICHUH B OKPY>KAIOLIEM
Mupe (B TOM yucie (U3NYECKUE SIBICHUS B MPUPOAE: MPUIUBBI U OTJIMBHI,
nBrkeHue TutaHer COJIHEYHOM CHUCTEMbl, PEAaKTHUBHOE JIBUJKEHHME IKUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUUYECKHE
BOJHBI, I[yHAMH, D3XO, LBETa TE€J, ONTHYECKUE SBJICHUS B NPHUPOAE,
OHMOJOrHYecKoe JACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
U3ITyYeHUHN, €CTEeCTBEHHBIH pPaJMOAKTUBHBIA (OH, KOCMHUYECKHE JIyuH,
PaAMOAKTUBHOE U3JIyYCHHUE IPUPOJHBIX MUHEPAJIOB, JEHCTBUE PAJTUOAKTUBHBIX



U3JIy4EHHI HA OpraHvM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3a/ladyy B y4e€OHYI0, BBIJIEISATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(Gu3nYECKUX SBICHUH;

e OIMCBHIBATh H3Y4YEHHBIE CBONCTBAa Tel W (PU3MYECKUE SIBICHUS, HUCIOJIb3YS
¢u3nueckue BENIUYUMHBI (CpelHssI M MTHOBEHHas CKOpPOCTh Teja Mpu
HEPaBHOMEPHOM JIBJKEHHUH, YCKOPEHHE, TIepeMEelIeHue, IMyTh, YIJOBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJIHOTO MaJIeHUs, BEC TeJia, UMITYJIbC Tea, UMITYJIbC CUJIbI, MEXaHUYeCKas
paboTa W MOIIHOCTb, MOTEHIMAIbHAS JHEPrus Tela, MOAHITOrO0 HaJ
MOBEPXHOCTBIO  3€MJIM, TMOTEHIMAJbHAS JSHEPTrUs  CXKATOW  MPYKUHBI,
KMHETUYECKasi HHEpPrus, MOJIHAs MEXaHWYECKas 3HEprus, Mepuoj M 4acroTa
KOJIeOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MoKa3aresib TPEIOMJICHUS Cpefbl), MPU OMHCAHWUM TPABWILHO TPAKTOBATH
(GuU3MYECKUIl CMBICII HCIMOJIb3YEMBIX BEIMYMH, OOO3HAUYECHUS U EIAUHMIIBI
(U3MUEeCKMX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEJIMUMHY C IPYTUMU BEJIMUUHAMU, CTPOUTH rpadKu U3yUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YsI
3aKOH COXPAHEHUS DJHEPruU, 3aKOH BCEMHUPHOrO TATOTEHUS, MPUHLHUII
CYNEpIO3ULIMKA CHJI, TPUHIUI OTHOCUTENbHOCTU ['anunes, 3akonsl HproTOHA,
3aKOH COXpaHEHUs MMITyJIbCa, 3aKOHbl OTPAXXEHUS U MPEJIOMJICHUS CBETa,
3aKOHBI COXPAaHEHHUsI 3apsiI0BOrO0 M MacCOBOI'O YHCEN IPH SACPHBIX PEaKIUsX,
Ipy STOM J1aBaTh CJOBECHYIO (OPMYJIHPOBKY 3aKOHa M 3alKCHIBATH €rO
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKHE TPOLECCHl M CBOWCTBA TE€J, B TOM YHCIE€ M B KOHTEKCTE
CUTyallMii  NPAKTUKOOPUEHTHUPOBAHHOTO  XapakKTepa:  BBISIBISATH  NPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX IIAroB ¢ OMOPOo Ha 2—3
M3YYCHHBIX  CBOWCTBA  (DM3MUYECKUX  SIBICHWM, (PU3WYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

e pemaTh pacu€THble 3a/ayu (OMHMpaOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCJOBHUS 3aJa4d 3alHCHIBATh KPATKOE YCJIOBHE, BBISBIATH
HEJIOCTAIOIINE WM WU30BITOYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoOXOnUMbIE  JUJIi  pElIeHHs, MPOBOAUTH  pacyéThl W  OLEHUBATH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAaYCHHS (PU3HUECKON BEJIMYUHBI,

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPHU MOMOIIU (HPU3HUECKUX
METO/IOB, MCIOJIb3ysl OINMCAHUE HCCIAEAOBAHMS, BBIACIATh MPOBEPSIEMOE
NPEANOJIOKEHNE,  OLEHMBAaTh  NPABWIBHOCTh  MOPSAKA  IPOBEJIEHUS



WCCJIEIOBaHMsI, JeNIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YIbTAThl HAOIIOIEHUN
U OIIBITOB;

MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WU (DU3HUECKUX
CBOMCTB Tei (M3ydyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMs
SHEPruM, 3aBUCUMOCTb NEpUOAA KOJEOAHUN MPYKUHHOI'O MAATHHUKA OT MacChl
rpy3a ¥ JKECTKOCTH TNPYKUHBI M HE3aBUCUMOCTb OT AaMIUTUTYIbl MaJbIX
KojeOaHui, MPSAMOJMHEHHOE PpAcCIpOCTpaHEHUE CBETa, paslioKeHHE Oenoro
CBETa B CIIEKTp, M3yYEHUE CBOICTB H300paXEHHUsS B IUIOCKOM 3€pKaje U
CBOMCTB U300pakeHMsI IpeaMeTa B coOMparolledl JMH3e, Ha0IoIeHne
CIUIOIIHBIX U JMHEWYATBIX CIEKTPOB U3IYUYEHHS): CAMOCTOATEIBHO COOMpATh
YCTaHOBKY M3 M30BITOYHOTO Habopa 0O0OpYIOBaHMS, OMUCHIBATH XOJ OIbBITA U
€T0 pe3ynbTaThl, POPMYITHUPOBATH BHIBOIBL;

OPOBOAUTH TpPU HEOOXOJUMOCTU CEPHUI0 MPSIMBIX H3MEPEHHH, Ompeaesss
cpeaHee 3HaueHUe u3MepseMod  BenuuyuHbl  ((POKycHOE  paccTosHUE
coOuparomieid  JUH3bI), OOOCHOBBIBaTH  BBIOOp  crHocoba  U3MepeHus
(M3MepUTENBHHOTO TTPUOOpA);

OPOBOAWTH  HWCCIENOBaHHE  3aBUCHUMOCTEH  (PU3MYECKUX  BEIMYHUH  C
UCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHUM (3aBHCUMOCTh IMYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBWKEHUM 0€3 HadaJbHOW CKOPOCTH, Nepuoaa KosieOaHui
MaTEMaTHYeCKOT0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)KEHUS
CBETa OT yIJia MaJCeHHs W yria MpejoMJICHHs OT yIJia MaJeHHs): TIaHUPOBATh
UCCJICIOBAHUE, CAMOCTOSATEILHO  COOMpaTh  yCTaHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUAE TaOIUI] U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

MPOBOANTH KOCBEHHBIC M3MEPEHUS PU3NISCKUX BEIHUUH (CPEIHSs CKOPOCTh U
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO
najeHus, JKECTKOCTh TMPYKUHBI, KOIDPUIMEHT TPEeHHs] CKOJIbXKEHHUS,
MEXaHH4YeCcKas pabdoTa M MOIIHOCTh, YacTOTa MW TEPUOa  KoJIeOaHMMA
MaTeMaTHYECKOTO M TPY>KHHHOTO MasTHUKOB, ONTHYECKAsl CHJIa COOMpAIOIIeH
JUH3bl, PAAUOAKTUBHBIA  (OH): IUIAHMPOBAaTH HM3MEpPEHUs, COOUpaThH
OKCIIEPUMEHTAJIbHYI0O  yCTAaHOBKY W  BBIMONHITH  U3MEPEHHS,  CIEIys
NPEIJIOKEHHOW  MHCTPYKUMH,  BBIYUCIATH  3HAYEHUE  BEIMYUHBI U
aHAJIM3UPOBATh IMOJIYYCHHBIE Pe3yJbTaThl C Y4ETOM 3aJaHHOM IMOTPEIIHOCTH
U3MEPEHUN;

coOJI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nauyaTh OCHOBHBIE TPU3HAKKM  HU3YYEHHBIX  (PU3MYECKHX  MOJENeH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK CBETA,



Jy4, TOHKasl JIMH3a, [UIaHETapHasi MOJEJIb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO
A5pa;

XapaKTepU30BaTh MPUHIIUIBI ACHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPONCTB C ONMOPOM HA MX OMHCAHHUSA (B TOM YHCIE: CHUAOMETP, NAaTUYUKU
MOJIO)KEHUS, PACCTOSHUSI W YCKOPEHHUs, pakeTa, HXOJO0T, OYKU, MEPUCKOIL,
¢oroanmapaT, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOM, JO3UMETpP, Kamepa
Bunscona), ucnonp3yss 3HaHMS O CBOWCTBax (DM3MUECKUX SBICHUM U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HU3YYEHHBIX TEXHHYECKHUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHUX MPOIECCOB MpHU
pEelIeHNH y4eOHO-NIPAKTUYECKUX 337a4, ONTUYECKUE CXEMBbI I MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparomiei JTMH3E;

OPUBOJAUTH IPUMEPHI (HAXOJUTh MH(POPMAIMIO O MPHUMEpPax) MPAaKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUHM B MMOBCEHEBHOM KU3HU AJIs1 00€CIIeUeHUS
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpPaMU U TEXHUYECKUMHU yCTPOCTBAMM,
COXpaHEHUsl 370pOBbS U COONIIOACHHUS HOPM 3KOJOTMYECKOIO MOBENCHHS B
OKPYXarUIIEH Cpee;

OCYIIECTBIIATh NMOUCK MHPOpMaMK (pundeckoro coaepxanus B MHTepHere,
CaMOCTOSITENIbHO  (hOpMYNIHMpYsl  TOMCKOBBIM  3ampoc, HAXOAWUTh  IIyTH
OTpENCNICHUs]  JOCTOBEPHOCTH  TMOJIy4YeHHON HWH(OpMaluum Ha  OCHOBE
MMEIOIIMXCS 3HAHUI U TIONOJHUTEIbHBIX UCTOYHHUKOB,;

UCIOJb30BaTh IPHU BBINOJIHEHWH YYEOHBIX 3aJaHUl Hay4YHO-TOMYJISPHYIO
JIUTEepaTypy (PHU3NYECKOro COJAEp)KaHUs, CIPAaBOYHbIE MaTepuaibl, PECYpChl
cetu  MHTepHer, BiajeTb NpuéMaMu  KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpMAllMd M3 HECKOJbKUX MCTOYHHUKOB (DU3MUECKOTO COAEpKaHUs,
nyOJIMYHO TMPEACTaBIATh PE3yibTaThl MPOEKTHOW WM UCCIEI0BATEIbCKON
NESTEIIbHOCTH, TIPA 3TOM T'PAMOTHO HCIOJIB30BATh W3YYECHHBIM MOHATHWHBIN
anmapar u3y4daemMoro pasaena (U3MKA UM CONPOBOXKAATH BBICTYIUICHUE
npe3eHTaIuen ¢ yaéToM 0COOEHHOCTEN ayJuTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA
51 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IT 2 2 7
OCTOSHIRIH SCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 SEKTPOMArHHTHAS HHAYKUHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KUIIACC

KosnyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe IBHKEHUE U CIIOCOOBI €TI0 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNeKTpOMarHUTHOE MOJIe U bubmuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmnoreka [JOK




https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u mOTJIonIeHHe CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 bubamorexa LOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHme U KalWJUBSIPHOCTb. 1 bubnuotexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaTue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprusi. Crioco6st 1 bubnuorexa [IOK

W3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Buer remnonepesiain https://m.eds00.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TETJIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOIro OanaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /111 HarpeBaHUsl Tena
Y BBIICJISIEMOTO UM TPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBA. Y IeJbHas TEIJIOTa bubnnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALHSL. bubnnorexka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

22

23

Kuneunune. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO JaBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENIbHOM BJIAXXKHOCTU BO3ayXxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

26

27

KII/ TermoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MIPEBPAILCHHS
SHEPTUH B TEIJIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota no teme
"TerioBEle aBieHusA. I3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus Tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIHUEN U ITpU




CONPUKOCHOBEHUH"

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.

32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.

33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa

34 [IpoBOIHMKYN U AUBIIEKTPUKHU. 3aKOH bubnnoreka [JOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHEeHUE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €r0

36 cymectBoBanus. Mcrounnku bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96hb2

Ypok-uccnenosanue "Jleiictue

38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHA"

39 DNEeKTpUYECKUM TOK B MeTaJlJIax, bubnmoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

41 Cuna Toxka. JlaboparopHas pabota 05 bubnmnoreka [JOK

"N3mepeHue u peryiupoBaHue CUIIbI

https://m.edsoo.ru/ff0a8bd6




TOKA"

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuorexa [JOK

42 0.5
"M3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT
45 HarnpspkeHus. 3akoH OMa i ydacTka bubmmorexa [JOK
P ' ALy https://m.edsoo.ru/ff0aad4a
Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKA, UIYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK
> I P3P P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnegoBarenpHOE U MapaieTbHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabora "I[IpoBepka
48 MIpaBUJIA CIIOKEHUS HAIIPSDHKEHUN TTPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHnas padota "IIpoBepka
PRECPRELP POSED bu6mmoreka [IOK
49 TIpaBWJIA JTS CHITBI TOKA MTPU 1

mapajjiCJIbHOM COCANHCHU N

https://m.edsoo.ru/ff0aadle




pe3uctopon”

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpI,1 u I1:/10 }II)OCTI/I 3J1eKTpI/Iqec1<or0 bubnnorexa [IOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTEn
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosiHHBIE MATHUTBI, UX
B3aUMOJECHCTBUE
Ypok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 5 "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U ero 3HaueHue I )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOIBHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apSab.
57 3apsHKEeHHBIE TeJI:a U UXx ’ bubmmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSITHHBII
BJIEKTPUYECKUAMN TOK"
KonTponbHas pabota mo Teme
58 "DnexTpuuecKue 3apspl. bubnnoreka [JOK

3apspKeHHbBIE Tela U UX
B3anMoiericTBUS. I1oCTOAHHBIN

https://m.edsoo.ru/ff0abea8




59

60

aneKTpudeckuid Tok" / Beepoccuniickas
npoBepouHas paboTa

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepocceuniickas
MpoBepoyHasi pabora

OmnsIT OpcTena. MarauTHoe noje

QJICKTPHUUYCCKOI'O TOKa MarnuTtHoe
ITOJIC KaTyHIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHne >EKTPOMarHiuTOB B
TexHuke. Jlaboparopnas pabora
"N3y4yenue neiicTBUS MarHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoaBuraTens"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apasest. 3akoH
AJIEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHLIMH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe




1o TeMe "DJIEeKTPUUYECKue 1
MarHuTHbBIE ABJIeHUS"

KonTponbnas pabora no teme

66 "DIEeKTPUUECKAE U MAarHUTHBIE 1 buGnnorexa LIOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubmuorexa [IOK

67 1
o teMe "Temtosele aBneHus" https://m.edsoo.ru/ffOacc5e

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MaruurHsie SBiaeHus"

BHIEE KOJIMYECTBO HACOB I1
OBbI1] (@) CTBO CcO O 68 145

I[TPOT'PAMME




9 KUIIACC

N Koau4vecTBo yacoB I DJIeKTPOHHbIE
] ara
uuppoBbIe OIOJIHUTEIbHAS
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTHyeckn H3Yy'4YeHH A
06pa30BaTeJ1Ll-Ible I/IH(l)OpMaLII/Iﬂ
n 0 e padoThbl e padoThbI A
pecypchl
MexaHu4eckoe
1 NIBIDKCHHUE. 1
MarepuaibHas TOUKa
Cucrema oTcuera.
bubnuoreka [IOK
OTHOCHTEBHOCTH
2 1 https://m.edsoo.ru/ff0ad47
MEXaHHUYIECKOTO 4
JBUKCHUSA N
PaBHOMepHOE bubnunoreka LIOK CaMOCTOSTENEHO
3 PSIMOJIMHEHHOE 1 https://m.edsoo.ru/ff0ad19 € U3yueHue
JBHKECHHE a
HepasHomepHoEe
4 MIPSAMOJIMHEMHOE 1
neukenue. Cpensisa u
MTHOBEHHAsi CKOPOCTh
IIpsmonuneitHOe bubmmnoreka HOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBHKEHHE. Y CKOPEHHUE 4
CxopocThb CamMoCTOSITETEHO
MPSMOJIMHEHOTO € U3y4eHue
6 PaBHOYCKOPEHHOTO 1

nskeHus. ['papuk
CKOPOCTH




Jlaboparopnas pabota
"Onpenenenue
YCKOPEHUS TeNa MPH

bub6nmmoreka [IOK

7 PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl
JBUKEHUH T10 8
HaAKJIOHHOM
IUIOCKOCTH"
CBoOoaHOE MaieHHe
8
ten. OnplTel Nanuiies
PaBHOMepHOE CaMocTosATEILHO
JIBIDKEHHUE T10 € U3y4YeHHUe
okpykHocTi. TlepHox bubnuoreka [{OK
9 Py ' https://m.edsoo.ru/ff0ael7
Y 9acTOTa OOpaIICHHUS. 6
JInneliHas u yriosas -
CKOpPOCTH
10 LleHTpOoCTpEeMUTENHHO
€ YCKOpCHHE
IlepBrlii 3aK0H bubmmnoreka HOK
11 Herorona. Bextop https://m.edsoo.ru/ff0ae61
CHJIBI 2
Bropoii 3akon CaMocTosTeNbHO
HrroTona bubmorexa LHOK € U3y4eHHe
12 . https://m.edso0.ru/ff0ae72 i
PaBHopeiicTByIOIIIAs N
cuiia B
Tperuit 3akon bubmuoreka [JOK
13 Hprotona. https://m.edsoo.ru/ff0ae98
Cynepro3unust CHut 2
14 Pemenne 3ana4y Ha bu6nunorexa LIOK

IMPUMECHCHUC 3aKOHOB

https://m.edsoo.ru/ff0aeb6




HeroTona c
Cuiia ynpyrocru. bubmmoreka [JOK CamocrosiTeTbHO
15
3akoH ['yka https://m.edsoo.ru/ff0aeca2 e uzydyeHue
Pemenue 3amau no
16 teme «Cuia
YIOPYTOCTH»
JIaGoparopHas padorta bubmmoreka [JOK
17 «Onpenenenue https://m.edsoo.ru/ffOaee2
JKECTKOCTH IIPYKUHbD» 8
18 Chita TheHms bubmmoreka [JOK CamocrosiTensHO
P https://m.edsoo.ru/ff0af738 = e uzyuenwue
19 Pemenue 3agau o bubnunoreka LIOK
teme «Cuia TpeHHs https://m.edsoo.ru/ff0afa26
JlaGoparopnas pabora
20 "Onpenenenune bubnuoreka [{OK
koa¢pdunrenHTa https://m.edsoo.ru/ff0af8be
TPEHUs CKOJIbKEHUs"
Pemenwne 3anaq no CaMocCTOsATETHHO
Teme "3aKOoHBI € U3y4eHHE
21 Herorona. Cuna bubmmorexa [TOK
] https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuina
TpeHus"
Cuna TSDKeCTH M 3aKOH
BCEMHUPHOTO
99 TAFOTEHIS bubmuoreka [{OK
’ https://m.edsoo.ru/ff0af044
VYckopenue
CBOOOIHOTO ITaICHUA
23 VYpoxk-koHpepeHus




" JIBMKEHHUE TEI
BOKpYT
Ir'paBUTAallUOHHOT'O
uentpa (ConHeunas
cucrema). ['amakTuku"

24

25

26

Pemrenue 3amad mo
TeMe "Cujia TSDKECTH U
3aKOH BCEMUPHOTO
TATOTEHHS"

[TepBas kocMHuUecKas
CKOPOCTb.
HesecomocTts n
neperpy3Kku

PaBHoBecue
MarepuanbHOI TOUKH.
AGComI0THO TBEPAOE
Teno. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO
BpaieHusi. MoMeHT
cuibl. L{eHTp TshkecTH

bub6nmoreka IIOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [IOK
https://m.edsoo.ru/ff0af33c

bu6nmorexa LIOK
https://m.edsoo.ru/ffOafe36

CaMOoCTOSTEILHO
€ U3y4eHue

27

PaBHOBeCcue
MaTepHaIbHON TOYKH.
AOGCoIOTHO TBEPIOE
teno. PaBHoBecue
TBEPIOTO TEJIA C
3aKpEIUIEHHONW OCBIO
BpaieHus. MoMeHT
cuibl. LleHTp TsxecTn

CaMOCTOSTEIILHO
€ U3yJeHue




Pemrenue 3amad mo

bubnunorexa LIOK

28 Teme "MOMEHT CHUJIBI. https://m.edsoo.ru/ffob02b
LlenTp TsxecTn" 4
IToaroroBka x
KOHTPOJIbHOW paboTe
110 TeMe bubnuorexa [IOK
29 "MexaHIecKkoe https://m.edsoo.ru/ff0b040
JIBHKEHUE. 8
BzaumopneiictBue Ten"
KontponbHas pabota CaMOCTOSTEILHO
10 TEME bubnunoreka LIOK € U3y4eHHue
30 "MexaHH4YecKoe https://m.edsoo.ru/ff0b06e
JBHUKCHHE. C
BzaumopneiictBue ten"
Nmnynsc tena.
Nmmynbe cunbl. 3akoH
31 COXpaHEHHUS bubmuoreka [IOK
HMITyJIbCa. YTIPYroe u https://m.edsoo.ru/ff0b07fa
HEYMpyroe
B3aHUMOJICHCTBHE
Pemenue 3amay mo
TeMe "3aKomH bu6nmorexa LIOK
32 coxpatieHs https://m.edsoo.ru/ff0b096
nMITyibca' ¢
Ypok-koHbepeHIus CamocTosATeIbHO
33 "PeakTuBHOE € U3y4cHHue
JBUKCHHE B PUPOJIC
1 TeXHUKe"
34 Mexanuueckasi pabota bu6nunorexa LIOK




35

1 MOIIHOCTb

Pabora cuitbl TsDkecTH,
CHWJIBI YIIPYTOCTH U
CHJIBI TPCHUS

https://m.edsoo.ru/ffOb0a8
4

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0db
8

36

37

38

Jlaboparopnas pabota
«Onpenenenue
paboThI CUITBI TPEHUS
MIPH PAaBHOMEPHOM
JBUKEHHUH TeJa 0
TOPU30HTAIILHOU
MTOBEPXHOCTI

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEpTUs

Kunernueckas
sHeprus. Teopema o
KHUHETUYECKOM
SHEPTUU

bubmmoteka IIOK
https://m.edsoo.ru/ff0b0c3
2

CaMOCTOSTEIBLHO
€ U3yueHue

39

3aKOH COXpaHEHUS
OHEPIUH B MCXAaHUKE

CaMOCTOSTEIILHO
€ U3yueHue

40

41

42

JlabopaTopHas pabota
«M3yueHune 3akoHa
COXPAaHCHUS DHEPIUM»

KoneobarensHoe
JIIBUKEHUE U €T0
XapaKTePUCTUKH

3aryxaromue

bubnunorexa LIOK
https://m.edsoo.ru/ffOb12fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0b185
8

bu6nunorexa LIOK

CaMOCTOSTEIBLHO




43

44

45

46

47

KOJIEOaHUS.
BeiHyX1€HHBIE
Kxosebanns. Pesonanc

Matematuyeckuii u
NPYKUHHBIN
MAasiTHUKHU

Ypoxk-uccienoBanue
«3aBHCHUMOCTD
repuo/ia KojieoaHui
OT KECTKOCTH
MPY’KUHBI U MACChl
rpy3a»
IIpeBpamienue
SHEpIruu Nnpu
MEXaHUYECKUX
KoJIeOaHMSIX

JlaboparopHnas pabota
«Onpenenenne
4acTOTHI U TIepro/ia
KoseOaHuit
MIPYXKUHHOTO
MasiTHUKa»

JlaGopatopHnas pabora
«IIpoBepka
HE3aBUCHUMOCTHU
nepuoja konebanui
rpy3a, OIBEIICHHOTO
K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ffOb20f
0

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197
a

bu6mmoteka IIOK
https://m.edsoo.ru/ffOblae
c

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

€ U3yueHue

CaMoCTOSTENIBLHO
€ U3YUCHUC




48

Mexanndeckue
BoiHBI. CBOMCTBA
MCXaHUYCCKUX BOJIH.
[IponosbHBIE N
MONEPEYHbIE BOJIHbI

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

CaMOCTOSTEILHO
€ U3y4eHue

49

VYpok-koHbepeHIus
"MexaHn4yecKue
BOJIHBI B TBEPAOM
tene. CelicMuueckue
BOJHBI"

50

51

52

53

3BYyK.
Pacnpocrpanenue u
OTpa)keHUE 3BYyKa

Ypok-uccienoBanue
"Habaronenue
3aBHCHUMOCTH BBICOTBI
3ByKa OT 4YacCTOTHI"

I'poMKOCTB 3ByKa U
BBICOTA TOHA.
AKycTHYECKH
pe30HaHC
VYpoxk-koHpepeHuus
"V npTpa3Byk u
uHOPa3BYK B IPUPOJIE
U TEXHUKe"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

CaMoCTOSTENIHLHO
€ U3YUCHUC

54

ITonroroBka K
KOHTPOJILHOM paboTe
mo Teme "3aKOHEI
COXpAHEHHUS.

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f
0

CaMOoCTOITENLHO
€ U3y4eHue




55

56

57

Mexanuueckue
Koyie0aHusa M BOJTHBI"

KontponbHas padota
1o TeMme "3aKOHBI
COXpaHEHHS.
Mexanndeckue
KoJe0aHus ¥ BOJIHBI"

aﬂeKTpOMaFHI/ITHOG
I10JI€C.
QHGKTpOMaFHI/ITHLIC
BOJIHBI

CaoiicTBa

QJICKTPOMAriMTHBIX
BOJIH

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2ab
e

CaMOCTOSTEIIBLHO
€ U3y4YeHHUE

58

59

60

VYpok-koHpepeHus
"[Mkama
QJICKTPOMArdHuTHBIX
BoJiH. Mcnonb3oBanue
3JEKTPOMAarHUTHBIX
BOJIH JIJIs COTOBOM
cBs3n"

Ypoxk-uccienoBanue
"N3y4yeHne cBOICTB
ANEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIBIO
MOOUITBHOTO
tenedona"

Pemenue 3amau Ha
OnpeIeJIeHUE YaCTOThI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2fe6

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6
c

CaMOCTOSTEIBLHO
€ U3yueHue




61

62

63

64

65

66

U JUITUHBI
3JIEKTPOMATrHUTHOMN
BOJIHBI

DneKTpoMarHuTHas
IIpUpPOJIa CBETA.
CxopocTh cBera.
BostHOBBIE CBOMCTBA
cBeTa

HcTounuku cBera.
[Ipssmonuneiinoe
pacrnpocTpaHeHHE
cBeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)KEHUs
cBeTa. 3epKaia.
Pemenue 3aga4d Ha
MIPUMEHEHUE 3aKOHa
OTpa)XE€HUs CBETA

HpeHOMJ'IeHI/Ie CBCTAa.

3akoH MMPpEIOMJIICHUSA
CBCTa

ITonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonb3oBanue

IOJIHOT'O BHYTPCHHETO

OTPaKCHHS B
OIITUYCCKHX
CBETOBOAX

JlaGopatopHnas pabora

bubnunoreka LIOK
https://m.edsoo.ru/ffOb31d
0

bubnunoreka LIOK
https://m.edsoo.ru/ff0b365
8

bubnunoreka LIOK
https://m.edsoo.ru/ff0b38c
4

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3ae
a

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5
c

CaMoCTOSTENIHLHO
€ U3YUCHUC

CaMOCTOSTEIBLHO




"UccneqoBanue
3aBUCUMOCTH yIJia
MPETOMJIICHUS
CBETOBOTO JIy4a OT
yriia najeHus Ha
rpaHuie "Bo3ayx-

CTCKJIO

€ U3yueHue

67

68

VYpoxk-koHpepeHuus
"Hcnoip30BaHue
MTOJIHOTO BHYTPCHHETO
OTPaKEHUS:
CBETOBO/IBI,
OIITMKOBOJIOKOHHA
CBs3b"

JIuusel. Onrnyeckas
CHJIa JIMH3EI

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3f2c

69

70

[TocTpoenne
M300pakeHH B
JIMH3aX

JlaGopatopHnas pabora
"Onpenenenune
(dhoxycHOTO
paccTosiHUS U
ONTUYECKOUN CUIIBI
cobOupatomen TUH3HI"

bubnnorexa [JOK
https://m.edsoo.ru/ffOb444
a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b420
6

CaMOCTOSTEIILHO
€ U3yueHue

71

72

VYpoxk-koHpepeHuus
"OnTuyeckue
JIUH30BBIE TPUOOPHI"

I'ma3 xak onTudeckas

but6mmoreka [IOK
https://m.edsoo.ru/ffOc0a7
e

bu6nunorexa LIOK

CaMOCTOSTEIBLHO




73

74

75

cucrema. 3peHue

Ypok-koH(bepeHIus
"JledheKThI 3peHHS.
Kak coxpanurtb
3peHue"

Paznoxxenue 6emoro
CBETa B CIICKTP.
OmnpiTel HeroTOHA.
Crnoxxenue
CHEKTPaIbHBIX
uBeroB. [{ucnepcus
cBeTa

JlaGoparopHnas pabora
"OnbITHI 1O
pasnoxxeHuto 6e1oro
CBETa B CIIEKTP H
BOCTIPHSTHIO [IBETA
MIPEMETOB TIPH UX
HaOII0JIEHUHU Yepe3
1[BETOBbIE (hUIBTPHI"

https://m.edsoo.ru/ff0b468
4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcOf4c

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc0e2
a

€ U3yueHue

CaMoCTOSTENIBLHO
€ U3YUCHUC

76

YPpoK-IpaKkTUKyM
"BosHOBBIE CBOICTBA
CBeTa: IUCIepCHUs,
uHTepepeHus u
mudpaxus”

77

Omertel Pe3epdopna u
TUTaHETapHasi MOJIEIb
aTroma

bubnunorexa LIOK
https://m.edsoo.ru/ffOcl2a
8




78 [Toctynate! bopa. CamMoCTOSITETbHO
Mopeins aroma bopa € U3y4cHHUe
Ucnyckanue u
IIOIJIOIICHUE CBETA buGnuorexa [IOK

79 https://m.edsoo.ru/ff0c144
aromMoM. KBaHTBI. c
JluHeityaTbie CIEKTPhI -

YPpOK-TIpaKTUK
"I—Il)a6 Jnopz[ CHIIE ™ bubnnorexa [{OK

80 https://m.edsoo.ru/ff0c155
CIEKTPOB 0
ucIyckanus'" -

.. bubnunoreka LIOK CaMOCTOSTEIIEHO
PannoakTHBHOCTE U €€

81 https://m.edsoo.ru/ff0c167 € U3y4CHHE
BUJIBI )

CrtpoeHne aTOMHOTO bubnuoreka [IOK

82 sanapa. Hyknonnas https://m.edsoo.ru/ff0c18a
MOJICNIb C
PagnoaxkTuBHBIE bubmmoteka IIOK

83 TIpEeBpaICHHS. https://m.edsoo.ru/ffOclal
H3oTorb 4
Pemenue 3amad no CamMocCTOsITETLHO
TeMe: bubmmoteka IIOK o H3VICHIE

84 - https://m.edsoo.ru/ff0c1b4 i

PannoakTuBHBIC .
npeBpamieHus" a

85 [lepuoa nmonypacnana
Ypok-koH(pepeHus
"PpaﬂnoaKTqI)/IBrl){He bubnunorexa LIOK

86 https://m.edsoo.ru/ff0c212

W3JIY9eHHS B TIPUPO/IE,
MEIUIUHE, TEXHUKE"

6




87

88

89

SnepHble peakuum.
3aKOHbBI COXPAHEHHUS
3apsJI0BOTO U
MAacCOBOI'0 YHCEII

DHeprus CBs3U
aTOMHBIX sifiep. CBs3b 1
MacChl U YHEPTUu

Pemenue 3amau o

Teme "SnepHbie 1
peakuu"

bubnunoreka LIOK
https://m.edsoo.ru/ffOclch
8

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1d?

a

CaMOCTOSTEILHO
€ U3y4eHue

90

Peaknuu cunTesa n
JIEJICHUS SIACP.
Hctounuku sHepruu
CoiHIa u 3BE3]

bubnuoreka [{OK
https://m.edsoo.ru/ff0cl1e8
8

CaMOCTOSTEIIBLHO
€ U3yueHue

91

VYpok-koHpepeHus
"SI nepHast SHEpreTUKa.
HecTBust
paaMoOaKTUBHBIX
U3JIy4EHU! Ha )KUBBIE
OpraHusmsl"

92

93

[ToaroroBka k
KOHTPOJILHOM paboTe
10 TEME
"DNeKTpOMarHuTHOE
ToJIE.
ONeKTpOMarHuTHHIE
BOJIHBI. KBaHTOBBIE
SIBJICHUS "

KonrtponsHas pabora 1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223
e

CaMOCTOSTEIBLHO




110 TeEME
"DJIeKTPOMarHuTHOE
IoJIe.
DNeKTpOMarHuTHHIC
BoJHEI. KBaHTOBBIC
SIBJIICHHS"

€ U3yueHue

94

IToBTOpEHMUE,
o0o0meHue.
Jlaboparopubie
paboTHI 1O KypCy
"B3aumopeiicTBue

TCI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c245
a

95

[ToBTOpEHME,
0000mieHue. Pemenue
pacyYeTHBIX U
KauyeCTBCHHBIX 33724
mo Teme "TennoBkie
nporuecch”

bubmuoreka [IOK
https://m.edsoo.ru/ff0c257
2

96

97

[ToBTOpEHME,
o06o0menue. Pemenne
pacyeTHBIX U
KauyeCTBCHHBIX 3a7a4
o teme "KITJ{
TEIJIOBBIX
neurareineit"

IToBTOpEHME,
0000meHue. Pemenue
pacueTHBIX U
KaueCTBEHHBIX 3324

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2a2
2

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b3
0

CaMOCTOSTEIILHO
€ U3yueHue




o teme "KIIJ]
3JEKTPOYCTAaHOBOK"
[ToBTOpEHME,
00o01IeHue. bubnunoreka LIOK
98 JlabopaTopHbie 1 1 https://m.edsoo.ru/ff0c2c5
paboTHI 110 KypCy 2
"CBeToBbIC sABICHUS"
[ToBTOpEHME, CaMOCTOSTEILHO
0000menune. Pabora ¢ bubnunoreka LIOK € U3y4eHHue
99 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/ff0c2d6
"3aKOHbI COXpaHEHUS a
B MexaHuke"
IToBTOpEHUE,
bubnunoreka LIOK
100 obobwenne. Pabora ¢ 1 https://m.edsoo.ru/ff0c2e8
TEKCTaMH 110 TEME 5
"Konebanus u BoJIHBI" -
[ToBTOpEHME,
006o6menue. Pabora ¢ bubnmorexa HOK
101 1 https://m.edsoo.ru/ff0c304
TEKCTaMH 110 TEMe 4
"CBeToBbIC sIBICHUS" -
[ToBTOpEHuUe, CaMocTosTeNbHO
o6o6mmenue. Pabora ¢ € U3y4yeHue
102 TEKCTaMH 110 TEME 1
"KBanToBas u snepHas
¢uzuka"
OBILEE KOJIMYECTBO 102 27 B TOM umcne, 34 yaca OTBOAMTCA HAa CAMOCTOATE/IbHOE MU3yYeHne

YACOB I10 ITPOTPAMME




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCIIOJIB30BaTh IMOHATHA

pas3indaTrb SABJICHHUA 10 OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBLACIATD

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (DU3MUYECKUE SIBICHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaTb  (U3WYECKUH  CMBICA  HUCIOJB3YEMBIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHUS U TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa H 3allCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

1.7

00BACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JOTMYEeCKUX IIaroB ¢ Momompbio 1 — 2 u3ydyeHHBIX CBOICTBa

bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarh pacyéTHbIE 3aa4d B 2 — 3 JEUCTBUS, UCMHOJIb3YSl 3aKOHBI U
(dbopMyIibl, CBSI3BIBAIONINE (PM3MUECKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIJIOBHS 3a/1a4yl 3aIIMChIBAaTh KPATKOE yCIOBUE, BBIABIISITH HEJOCTATOK

JAHHBIX Ui pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,




HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTHh pacuéThl U CPaBHUBATH
MOJIyYeHHOE 3HAueHUE (PU3UYECKOW BEIMYMHBI C HW3BECTHBIMH

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO pPCHIUMTH IIPpU IIOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOHOB, UCITIOJIL3Ys OIIMCAHHUEC UCCIICAOBAHUS, BEIACIATD
IIPOBEPAEMOC IPCAIIOTIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH MU
busznueckux  CBOMCTB  Ten:  (GopmynupoBaTh — IpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, OIMIMCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrod C HCIOJIB30BAHUEM MPSAMBIX HW3MEPEHUM:
IUTAHUPOBAaTh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd  MpeUIOKEHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yJbTaThl MOJIyUEHHOM 3aBUCUMOCTU B BUJE TaOIUIl U TpadUKOB,

ACJIaThb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYMUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS W3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONUCAHUSA, HCIOJb3ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOaUMbIe

¢buznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJIICKTPHUICCKUX ueneﬁ C TIOCICHOBATCIIbHBIM W IapallJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinvasn YCJIOBHBIC 0003HaYCHHS

3JICMCHTOB JJICKTPHUYCCKUX ueneﬁ




1.16

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpallleHHH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUW U IIYTEM CpaBHEHUs
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

WCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEp KaHUs, CIPaBOYHBIE
Marepuaibl, pecypchl cetu HuTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

cOo3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHMSI,
0000mas wHGOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (HU3MYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYyOJIMYHO TPEICTABISTH PE3yIbTaThI
MPOEKTHON WM HCCIENOBATENbCKON JIEATENbHOCTH, MPH OITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.20

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IIPOCKTOB U I/ICCJ'IG)IOBaHI/II\/'I (i)I/ISI/I‘-ICCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
IOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUECM IIJIaHa
HeﬁCTBHP’I 151 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBAThb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMO,Z[eI>'ICTBI/IC, IMPOSABJIAA TOTOBHOCTH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/I‘-ICCKO€ SABJICHUC




13

14

1.5

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU ITOM IEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBaTh €ro  MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISATh TPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiate pacu€THele 3amadyd (omUparomuecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHONb3Ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAOIINAE WIU
M30BITOYHbIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL peLeHus, MPOBOAUTH PACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3HaUeHUs (PU3UYECKOI BEIMYMHBI

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOMKHO PEUINTh MNpU MOMOIIU
(bU3MYECKUX METOJIOB, MCIIOJb3Ys OMMCAHUE HCCIIEAOBAHUS, BBLACIATH
MIPOBEPSIEMOE TPEIIOI0KEHUE, OLIEHNWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIIECAOBAHUSA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB
MPOBOAMUTH OMBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(GU3HYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3

M30bITOYHOTO Habopa 00OpYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro




pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

1.12

1.13

1.14

NPOBOJUTh TPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
ompenenss cpenHee 3HAUCHHE HM3MeEpsSeMON BelnW4YMHBI ((POKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHOopa)

IPOBOJUTH HCCIENIOBAHUE 3aBHCUMOCTEH (DU3NYECKUX BEIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUl: IUIAHUPOBATh MCCIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJIbTaThl
HOJy4eHHOM 3aBUCHMMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOJIUIH

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 11O pE3yJIbTaTaM MCCICAOBAHNA

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh MU3MEPEHHs], COOUPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHUsA, CIEeays MPEUI0KEHHOH WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIy4CHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH H3MEPEHHI

CO6J'IIOI[aTL npaBujia TCXHHKH 0€e301acHOCTH IIpu pa60Te C

1a00paTOpHBIM 000PYI0BaHUEM

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIaHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBIEHUH U HEOOXoauMble

¢buznyecKkre 3aKOHOMEPHOCTH

HUCIIOJIB30BATh CXEMBbI n CXEMAaTHUYHBIC PUCYHKH HN3YUCHHBIX
TEXHUYECKUX YCTPOWUCTB, M3MEPUTENbHBIX npubopoB U
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI H300paKEHUH B MJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JIH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HH I8 oOecrieueHHs O€30MacHOCTH TpU  OOpalieHuH ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie




1.18

OCYIIECTBIISATH MOUCK MHPOPMAIHN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHeT, CcaMoOCTOSTENLHO (OPMYyIUPYsT TOMCKOBBIA  3ampoc,
HaxoJWTh MYTU  ONpPEAENIEHHs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(OpMAIlMM HAa OCHOBE HMMCIOIIMXCS 3HAHWA M JOMOJHUTEIBHBIX

HNCTOYHHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIIPaBOYHBIC
MaTepuainsl, pecypchl cetu MHTepHeT; Biaxers  NpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBanusi WHPOPMALUU U3 OJHOH

3HaKOBOM CUCTEMBI B APYT'YRO

1.20

CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIBKUX HCTOYHUKOB (HPHU3UIECKOTO
coJiepKaHus, MyOJIMYHO MPEACTABIATh PE3yJIbTaThl NMPOEKTHOW HIIU
UCCJIEIOBATENbCKOM  JAEATENbHOCTH, IPU  3TOM  I'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapar U3y4aeMoro pasjaesna
GU3MKM U CONPOBOXKIATh BBICTYIUIEHHE INpPE3CHTALUEd C Y4ETOM

0COOEHHOCTEN ayaAuTOpUN CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUYECKUX
MIPOLIECCOB PaCHpPENeNiITh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIIQJ B JEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Koxn
pasn Kox siementa IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS
ena
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHSI MOJEKYISPHO-KMHETHUECKOW TEeOopuu
6.1 CcTpoeHHus BellecTBa. Macca U pasmepbl MosieKyid. OIBITHI,
. MOJTBEPIKIAIOIIHE OCHOBHBIE HOJIOKECHHUS
MOJIEKYJISIPHOKMHETHYECKON TeopuH
6.2 Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN
' BemiecTBa. Kpucrammmiecknue n aMmopHbIe Tena
6.3 OObsicHEHHE CBOMCTB ra30B, XHUAKOCTEH M TBEPABIX TEJ Ha
. OCHOBE ITOJIOKEHHH MOJICKYISIPHOKHHETUYECKON TEOPUH
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHne u cxaTue
6.6 Temmeparypa. CBs3b TeMIIepaTypsl CO CKOPOCTBIO TETIOBOTO
. JIBYDKEHUS YaCTHIL
6
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH
. DHEPTHUU: TeIIoNepeaada U COBEPIICHHE PaOOThI
6.8 Buasl  Terutonepemaym:  TETUIONPOBOAHOCTH,  KOHBEKIIWS,
' U3ITy4YeHUE
6.9 KonmgecTBo TeruoTel. Y aenbHas TEMI0OEMKOCTh BEIIECTBA
TennooOMeH U TEMJIOBOE paBHOBECHE. Y PaBHEHHUE TEIJIOBOTO
6.10
Oananca
611 [InaBneHne W OTBepJeBaHHE KPHUCTAJIMUYECKUX BEIIECTB.
' VY aenbHast TEIUIOTA TUIABICHUS
[TapooOpa3zoBanue u kouaeHcauus. Mcnapenue. Kunenwe.
6.12 VYaensHass ~ TemioTa  mapooOpa3oBaHMA.  3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT aTMOC()EPHOTo 1aBICHUS
6.13 BnaxxHocTs Bo3ayxa




6.14

BHGpF U1 TOIIJIUBA. yHeHLHaH TCIJIOTA CTOpAaHUA

6.15

[Tpuntunsl pabotel TemoBbix asurateneit KIIJ[ TemmoBoro
asurarens. TemoBble IBHUraTelad M 3allUTa OKPYKAIOIIEH

cpenbl

6.16

3aKOH COXpaHEHHS M IPEBPALICHUS SHEPIrUU B TEIUIOBBIX

nporeccax

6.17

[TpakTuyeckue paboOTHI:

HHHPar###ONBITL Mo OOHAPYXKEHMIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSKESHHUS.

##H#Par####OnbITH 110 BBIpAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOU
COJIM WJIM caxapa.

#HHPar###OnpITI IO HAOJFOJICHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, )KUIAKOCTEH U TBEPABIX TEII.

###Par#Ht#Onpenenenne AaBleHUs BO3AyXa B OalsloHe
HINpULA.

HHHPar###OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh
JaBJIEHUs] BO37yXa OT €ro oObéMa W HarpeBaHus WU
OXJIXKICHUS.

###Par####1poepka rUMoTe3bl  JUHEMHONM  3aBUCUMOCTHU
JUIMHBI CTOJIOMKA >KMJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEPATYPHI.

H#H#HPar###HabmoieHre n3MeHeHs BHYTPEHHE! SHEepIruu Tena
B pe3yJbTaTe TeIionepe ayu U padoThl BHEUTHUX CHUIL.
###Par###lIccnenoBanne  SBIEHUA  TEIJIOOOMEHA  TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par###Onpenenenue KoIU4YecTBa TEIUIOTHI, MOJYYEHHOTO
BOJOM mpHU TemaooOMeHe C HarpeTbiM MEeTaITIMYeCKUM
LUIMH]IPOM.

#H##Par###OnpeneneHue yaenbHON TETNTIOEMKOCTH BEIIECTRA.
###Par###ccnenoBanue npoiecca nCapeHusl.
###Par##0OnpeneneHue OTHOCUTENBHON BIaKHOCTH BO3yXa.

#H##Par###OnpenencHue yaenbHOU TEIUIOTHI TIJIABICHUS JIbA.

6.18

@usnueckue SABICHUS B IPUPOJEC: TOBEPXHOCTHOE HATSKCHUE




6.19

U KanwUISpHBIE SIBJICHUS B MPUPOJIE, KPUCTALIBI B TIPUPO/IEL,
nznyyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BI;

O6pa30BaHH€pOCH,TYMaHa,HHeﬂ,CHer&

TexHuueckue YCTPOMCTBA: KalWLIspBI, IpUMEPBI
HCIIOJIb30BaHUs KPUCTAILJIOB, )KUIKOCTHBIA TEPMOMETP, JATUHK
TEMIEPATypbl, TEPMOC, CUCTEMA  OTOIUIEHUS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, JBUraTelb

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaiys Ten. /[Ba posa aIeKTpUIECKUX 3apsaoB
BzaumopeiictBue 3apsbkeHHbIX Tenl.  3akoH Kysona
7.2 (3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEII OT
BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEX]TY TEITaMHU)
Dnekrpuyeckoe mojie. HanpsokEHHOCTh 3JIEKTPUUYECKOTO
7.3 nosia. [lpuHIMI cynmeprno3uiuu 3MEeKTPUYECKUX MOoJIeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. DJIEMEHTapHbBIN
7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [IpoBonHuku n
JTUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
- DNEKTpUYECKHI  TOK.  YCIOBHUS  CYHIECTBOBAHMS
. 3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA
JHencTBus AIEKTPUUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKHHA TOK B
JKHIKOCTSIX U ra3ax
- Onektpuueckass nenb. Cuna Toka. DJIEKTPUYECKOE
' HaIpsHKEeHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' CONPOTHUBIIEHNE BEILIECTBA
7.10 3akon Oma a1 yq9acTka 1enu
- [TocnenmoBarenpHOE W THapaieIbHOE  COSIUHEHHUE

IIPOBOAHHUKOB




Pabota M MOIIHOCTb 3JEKTPHUUECKOTO TOKA. 3aKOH

7.12
Hxoynsa — Jlenua
213 DNEeKTpUYECKUe LEeNu U IMOTPEOUTENH SJIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrosaHHblE MarHuThl. B3auMopnencTBuE NOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe TONe 3eMJId U €ro
7.15
3HAYEHHE JIJIS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTO TOKa.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOrO MOJIA Ha MPOBOJHUK C TOKOM.
217 DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIopTe
- 18 Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN
' nHaykiuu. [Ipasuno Jlenna
DNEeKTpOTeHepaTop. Cnoco0mI MOTyYEHUS
7.19 BJIEKTPUYECKON SHEPIuM. DNeKTPOCTaHITUN Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHI O HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
U [IPU CONPUKOCHOBEHMH.
UccnenoBanue nAEMCTBHS SJIEKTPUYECKOrO TMOJIS  Ha
MMPOBOTHUKH U JTUDJICKTPUKH.
COopka u mpoBepka pabOTBHl AIEKTPUUECKON IEHH
MOCTOSTHHOTO TOKa.
7.20

W3mepenue u peryimpoBaHHe CUIbl TOKA.

N3mepenue u perynupoBaHue HaPsKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3ucTope.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD

QJICKTPHUYCCKOI'0 COIMPOTHUBJICHUSA HNPOBOJHHWKA OT €TI0




JUTMHBI, TIOIAIU TOTIEPEYHOTO CEUeHUS U MaTepHalia.
[IpoBepka mpaBWia CIOXKECHHS HAINPSOHKEHUH  TPHU
MOCJIEIOBAaTEILHOM ~ COSAMHEHUU JIBYX PE3HUCTOPOB.
[IpoBepka mpaBuia st CHJIBI TOKA IPH MapaiieIbHOM
coelMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3ucTop.
OmpenenieHUe  MOIIMHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3ucTope. VMccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aMMOJEHCTBHS ITOCTOSHHBIX MArHHTOB.
N3ydeHre MarHuTHOTO IOJIS TIOCTOSTHHBIX MarHUTOB TIPU
ux oOveawHEHMHM ©  paszuencHun. VccnepoBaHue
JEHCTBHS ANIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBHUS KaTyIIKH ¢ TOKOM M MarHUTa OT CHJIBI
TOKa ¥ HalpaBlieHUWs TokKa B Karymke. V3ydeHwue

JIECTBUSL MarHUTHOTO MOJS Ha MIPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YEHHUE paboTsI
BIIEKTPOJBUTATEIA. N3smepenne KII/
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCICIOBAHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIIENOBAaHUE M3MEHEHHH 3Ha4Ye€HUsI U HalTpaBJICHUA

HHAYKIIMOHHOI'O TOKa

dusznueckue SABJICHUS B npupoac: SJICKTPUYCCKHUC

SBJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpraHW3MOB, MarHUTHOE TOJIE€ 3eMJIH, Aper( MOFOCOB,
POJIb MAarHuTHOI'O ITOJIA AJIAd JKU3HU Ha 3eMne, ITOJIAPHOC
CUSIHUE
TexHu4eckue yCTpPOWCTBA: DSJIEKTPOCKOIN, aMIIEPMETP,
299 BOJITMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,

3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC

AIEKTPOTPUOOPHI (mpumepsr), AIEKTPUIECCKHE




OpCaOXpPaHUTCIIN, JBJICKTPOMArHUT, JSJICKTPOABUIATCIIb

IIOCTOSHHOI'O TOKA, reHEPaTOp IMMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kox snemenra [IpoBepsieMble JIEMEHTHI COIePIKAHUS
paszzneina
MEXAHUWUYECKUE SBJIEHUA

Mexanunueckoe IBukeHHe. MarepuanbHas Touka. Cucrema

84 orcy€ra

8.2 OTHOCHUTETBHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKEHHE
###Par#t#HepaBHoMepHOE  NPSIMOJMHEHHOE  JIBUYKEHUE.

8.4 CpenHsisi ¥ MTHOBEHHAasi CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHAH

8.5 YckopeHue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE JBUKECHHE

8.6 #H##Par###Croboanoe naaenue. OnbiTel ["anumes
###Par#t#PaBHOMepHOE NBIKEHHUE MO OKpYXHOCTH. [lepuon

8.7 U 4actoTa oOpamieHus. JIuHeWHass u yryioBas CKOpPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8 8.8 [IepBeiii 3akoH HeroToHA

8.9 Bropoii 3akoH HeroTona

8.10 Tperuii 3akon HproToHa

8.11 #HH#HPar###] [puHIIUATT CYTIEPIIO3UITUU CHUT

8.12 Cuna ynpyroctu. 3akoH ['yka
#A##Par#H#Cuna TpeHMs: cuia TPEHHUS CKOJBXKEHMs, cuia

813 TPEHUS MOKOsI, IPyTUe BUJIbI TPEHUS
##HPar##H#Cunia TsHKeCcTH M 3aKOH BCEMHPHOTO TATOTEHHS.

8.14 VYckopenue cBOOOTHOTO TaIeHUS

8.1 JBuxenne miaHer Bokpyr Conmnma. IlepBas kocMmuueckas

1 cKkopocTb. HeBecoMOCTh U Iieperpysku
8.16 PaBHOBecue mMaTepranbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 ###Par###PaBHoBecre TBEPAOTO Tema ¢ 3aKPEINIEHHON OCHIO




BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn

8.18

Nmnynbce Tena. U3menenue nmnyibca. UMmynbe cuiibl

8.19

3aKoH COXpPaHCHUA UMITYJIbCAa

8.20

#HHHPar###PeakTUBHOE NBIKEHUE

8.21

Mexann4deckast pa60Ta 1 MOIIHOCTb

8.22

Pabora cun TsokecTH, ynpyroct, TpeHus. CBsi3b SHEPTUU H

paboThl

8.23

8.24

8.25

HOTCHHI/IaJ'IBHaH OHEpPIuA TCJ1a, IOJHATOIO HaJl IMIOBEPXHOCTHIO

3eMiu
[ToTenumanpHast YHEPTUs CKATON NPYKUHBI

#H#Par#H#Kunetnueckas sHeprus. Teopema 0 KMHETUYECKOM

QHCPIUH

8.26

#H#H#Par###3akoH coxpaHeHUss MEXaHUYECKOM SHEPTruu

8.27

[IpakTuueckue paboOTHI:

OmnpeneneHue cpeiaHe CKOPOCTH CKOJIbKEHUS OpycKa WU
JBIDKEHUS HIapHKa MO HAKIOHHOHM Tuiockoctu. OmnpeneneHue
YCKOpPEHHUsI Tejla NpU PaBHOYCKOPEHHOM JIBUKEHUH IO
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMYyTH OT BpPEeMEHM NpHU
PaBHOYCKOPEHHOM JIBIXKEHHH 0€3 HaualbHON CKOPOCTH.
IIpoBepka runoTe3sl: €ciau MpU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJbHON CKOPOCTH ITyTH OTHOCATCS KaK PsAJ HEYETHBIX
qucel, TO COOTBETCTBYIOIIUME TMPOMEXYTKH  BpPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT
CHJIBI HOpMaJibHOTO HaBieHus. Onpenenenue koddduimenrta
TpeHus: ckoibkeHus. OmnpeneneHue XECTKOCTH MPYKUHBL
Omnpenenenne pabOTHl CHIIBI TPEHHS TIPH PABHOMEPHOM
JBIDKEHUM  Tella [0  TOPU3OHTAJBHOW  TOBEPXHOCTH.
Omnpenenenne pabOTHI CHUIIBI YIIPYTOCTH MIPH TIOABEME Tpy3a C

HUCIIOJIB30BAHHUEM HECIIOABHIXKXHOI'O U ITOJBHUKHOT'O OJIOKOB

8.28

®dusnueckue SBIECHUS B NPUPOAE: NPWIUBBI U OTJIMBBI,
nBrkeHue 1aHer CoOJIHEYHOM  CUCTEMbI, pPEaKTHBHOE

ABUIKCHUC KHUBBIX OPTaHU3MOB




8.29

TexHuyeckue ycTpoicTBa: CHHAOMETP, JATYUKH MOJIOKEHUS,

paccTOsIHUS U YCKOPEHMSI, paKEThl

MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH

KOJIeOaHMIA: nepuon, 4acrora, aMIluinTyaa

9.2

9.3

MaremaTnueckuii U TPY>KUHHBIA MasTHUKU. [IpeBpaienue

SHEPTUU MPHU KOJIeOATSILHOM JIBH)KEHUU

3aryxatomme — KosnebaHus.  BBIHYyXIEHHbIE — KOJeOaHWMs.

Pezonanc

9.4

Mexanuueckne BoOaHBL. CBolicTBA MEXaHWYECKHUX BOJIH.
[IponosnbHble W TOMEpedHbIe BOJHBL. JlIMHA BOJIHBI |
CKOpPOCTh €€ pacnpocTpaHeHusd. MeXaHHMYeCKHE BOJHBI B

TBép,I[OM TCIIC, celicMUYeCKHE BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

Wndpa3Byk u yiabTpa3ByK

9.7

[IpakTuyeckue paboTHI:

Onpenenenue YacCTOTBI u nepuoaa Kosie0aHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenyue 4acToThl U Mepuoja KoJieOaHUM MpPYKMHHOTO
MasiTHUKa

Uccnenosanue 3aBUCHUMOCTHU nepuojaa Kose0aHui
MIOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccnenoBanne
3aBUCHMOCTH Tepuojia KojeOaHui NPYy>KMHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBHCHMOCTH MepHoJa KoneOaHui
rpy3a, MOJIBEIEHHOIO0 K HUTH, OT MAcChl Tpy3a U KECTKOCTH

npyXxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

9.9

duszndyeckue SBICHUS B npupoac: BOCIPHUATUEC 3BYKOB
JKUBOTHBIMH, 3CMJICTPACCHUC, ceiicMuUYecKue BOJIHBI, YHaMH,

9XO0

Texauueckune YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BAHUE

yIABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE  Moje.  DJIEKTPOMAarHUTHBIE  BOJIHBI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH




10.2 [[Ixana >E€KTPOMArHUTHBIX BOJIH
10.3 DOnexTpoMaruutHas mnpupojga cBeta. CKopocTh — cBera.
' BonHoBBIE CBOMICTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIUIBIO
MOOUITEHOTO TeedoHa
®dusnyeckue SBICHUS B IpHUpoOe: OMOJIOTHYECKOE JIEHCTBUE
10.5 BHJIMMOTO, YIbTpadrOIETOBOTO u PEHTIE€HOBCKOTO
W3JIy4YCHHI
106 Texuuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' ANEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JlyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpsimosinHENHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenue ceta. [Lnockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomiienue cBera. 3akoH mnpesnomieHus cBeta. IlomHoe
' BHYTpPEHHEE OTpaXEHHUE CBETa
115 JIunza. Xop jtyyen B TMH3E
116 Onrtuueckass cucreMa ¢oToanmapara, MHKPOCKONAa U
' TEJIeCKOIa
117 I'maz kak onTuueckas cucreMa. bauszopykocTs U
' JaJIbHO30PKOCTh
11
118 Paznoxxenne Oenoro ceera B cnekTp. Onbitel HpioToHA.
' CroxeHune crieKTpalibHBIX 1IBETOB. Jlucnepcus cBeta
[IpakTuyeckue paboOTHI:
#H##Par###llccnenoBane 3aBUCUMOCTH  yIJIa  OTPaKECHHS
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.
###Par##113yuenue xapakTepuCTUK U300pakeHUs IpeaMmeTa
B IJIOCKOM 3€pKaJe.
11.9

#H##Par###lccnenoBanne 3aBUCUMOCTH yIyia TIPEITOMIICHHS
CBETOBOrO Jiyya OT YIjla HaJeHUs Ha TPaHMIE «BO3AYyX —
CTEKIIOY.

###Par##1 lonyuenue M300pakeHui c IIOMOUIBIO

coOuparoIei TUH3HI.




12

#H##Par###OnpenencHue (hokycHOTO paccTosHus u
OINITUYECKOM CHIIBI COOMPAIOIIECH JTMH3BI.

H#H#Par###OnbBITHI IO Pa3JIOKEHUIO OSJIOT0 CBETa B CIICKTP.
##H#Par###OnbITHl 10 BOCIPUATHIO LIBETA MPEAMETOB MPU UX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

dusndeckue SIBICHUAS B Ipupoac: 3aTMCHUA Connana u HyHBI,

11.10 I[BeTa TeJl, ONTHYECKUE sBJIIeHUsS B aTtMocdepe (mBer Heba,
pedpakimus, paayra, MUpax)
1111 TexHuyeckue ycTpoicTBa: OYKHM, HEpUCKOI, (oToarmapar,
' ONTHUYECKUE CBETOBO/IbI
KBAHTOBGBGIE ABJIEHUA
191 OmnbiTel Pesepdopaa u mianerapras mozaens atoma. Mojenb
' aroma bopa
. Ucnyckanne w© morjomeHue cBeta aroMoM. KBaHTEHIL
' JluneiuaTpie CHEKTPHI
12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenue aroMHoro siapa. HykinoHHass Mojens aTOMHOIO
' sapa. M3oTonsl
125 PanuoaktuBHbie  mpeBpamieHus.  Ilepuwon  mosypacmama
' aTOMHBIX sI7IEp
126 SAnepHble peakuuu. 3aKOHbBl COXPAaHEHHUs 3apsOBOrO M
' MaccOBOI'0 YHCEN
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peaknun cunte3a u genenust saep. VICTOUHMKM 3HEpruu
' CouHIta 1 38311
129 SAnepHas sHepreTuka. JlelicTBUE PAaJMOAKTUBHBIX H3JIYy4EHHUI
' Ha >)KUBBIE OPTaHU3MBI
[IpakTudeckue pabOTHI:
HaGmronenre CrlomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUEHHUS.
12.10 UccnenoBanue TpEKOB: M3MEPEHHUE DHEPrUU YaCTHIBI IO
TOPMO3HOMY yTH (110 (hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hOHA
1211 ®dusnueckue  SBICHUSA B NPUPOAC:  E€CTECTBCHHBIN

pPaAMoOaKTUBHBIN ()OH, KOCMHUYECKHE Iy4d, PaJUOaKTUBHOE




U3ITy4yeHue MPUPOIHBIX MUHEPAJIOB, neiicTBue

PaaOaKTUBHBIX HSHY‘IGHI/Iﬁ Ha OpraHu3M 4CJIOBCKa

1212 TexHudeckue yCTpOMCTBA: CHEKTPOCKON, WHIWBUIYAJIbHBIN
J03UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld poaun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CcyIiecTBOBaHUsI MaTEpPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpPUPOABI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXaromieM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA H

MPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA T€Il (bI/I3I/I‘-IeCKI/IC SABJICHUA,

UCTIONB3Ys GU3UIECKUE BETUIHHBI

Brnanenune ocHoOBaMH METOJIOB HAYYHOTO TIO3HAHHUS C YYETOM
coOrofieHus MpaBuiI O€30MacHOTO TpynAa: HaOMIoACHHE (U3HUECKUX
SIBIICHHI:

YMEHHE CaMOCTOSTEIBHO COOMPATh IKCIEPHUMEHTAIbHYIO YCTAaHOBKY

U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ




OIBITA U 3aMMCHIBATD €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKOB, yYUTHIBATh IOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
4Yuclie U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBJICHHU M, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

VYMenne pemarb pacu€TtHble 3amaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3YS 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUECKHe
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOMUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTBI U OLOCHUBATH PCATUCTHYHOCTL IOJTYYCHHOI'O
3HaYeHUs (PU3MUECKON BETMUYMHBI, YMEHUE OMPEIENATh Pa3MEePHOCTh

¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEIICHUH 3adauu

YMeHne XapaKTepu30BaTh MPHUHIUIBI  JEHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJOTUYECKUX IPOLECCOB MO UX OIUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXoauMmble (PHU3HMUECKue

3aKOHOMECPHOCTH




10

YMeHHe UCHONb30BaTh 3HaHUS O (U3HUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 11  oOecrieyeHHss O€30MacHOCTH  NPH
oOpamieHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAroIIeH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHUNA (UMUK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiICHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWHA W
JIOTIOJIHUTEIBbHBIX ~ MCTOYHUKOB,  YMEHHME  MHCHOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BiameHue 0a30BbIMM  HABBIKAMH  ITpeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC IMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe aBuWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEpHOE nBIKeHUEe. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE mpsAMONMHENWHOE BH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TENa OT
BPEMCHH B CTy4ae pPAaBHOMEPHOTO MPSIMOJMHEWHOTO JIBHKEHUSI:
13 x(t)=x,+vt
I'padmky 3aBHCHMOCTH OT BPEMEHH JJIsi TMPOCKIIMH CKOPOCTH, TPOCKIIUU
nepeMenieHusl, MyTH, KOOpAWHATHl MPU PABHOMEPHOM MPSAMOJIMHEUHOM
JIBUKCHUH
3aBHUCHMOCTh KOOpPJIWHATBHI TeJa OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUKECHUS:
2
Sylf)=vp, *i+ay* ;
2
Qopmynbl UIsI TPOEKIUU TEPEeMENICHHs, MPOEKIMU CKOPOCTH M TMPOCKIIHH
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKCHUH:
2
14 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'pa¢ykr 3aBHCHMOCTH OT BPEMEHH IS TPOCKIUU YCKOPEHHUS, IMPOCKITUU
CKOPOCTH, TIPOEKIIMU TMepeMelIeHUsl, KOOPJIUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
CBobomnoe maneHue. DopMyIibl, ONMHMCHIBAIOIINE CBOOOJHOE TaCHHUE Tela I10
15 BEePTHKANIH (IBW)KEHHE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,

NOPOCKIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TaJEHHHM Tejla TII0




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna AJid BBIYHCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2nR
=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

16 yckopenus. Dopmyrna uist BBIYMCIECHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts Bemecta. Popmyra A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
B3anmopeinicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-F
112 TpeHne nokos u TpeHUe CKoIbkeHUs1. DopMyna Iy BEIYACICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKCHUA!




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tea. I3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooso

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyna JUIA BBIYUCIICHU S

KHHETHYISCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BHIYUCICHUS TOTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEIA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
_F
P=—-
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
' I'mppocTaTdeckoe 1aBIeHHE BHYTPH KUJIKOCTH.
@®opmyna 175 BBIYUCIECHNS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna I8 ONPEACICHHUS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYI0OB U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMA.

dopmya, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpalieHue sHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHudecKkrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXHUHBL, KO3(PPUIIMEeHTa TPEHHS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
Kosie0aHU NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLErO HA phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAaJIbHOTO TABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOLIEH B MPYKUHE, OT CTEIEHU
nedopmaruu IpYKUHBI, YCKOPEHHUsI OpyCcKa OT yrila HakKJIOHA HAMpaBIISIONICH;
nepuoaa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; TEpUOAA
Kojie0aHuM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU TPYKUHBI,
HCCJICTIOBAaHNE HE3aBHCHUMOCTH IEpHOoJa KOJIEeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBusi paBHOBecHs pplyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBIXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEaKTUBHOE IBUKEHHE JKMBBIX OPraHU3MOB, PblUaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSCCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIE MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecst Cocyipl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KMUHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmueckue n amopgHbIe Tena

25 JIBuxenne dyactuil BemiectBa. CBsS3p  CKOPOCTH  JBUKEHMSI YacTHUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemnnoBoe pacupeHue u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Terutomepenaya Kak CIOCOOBI W3MEHEHHS

' BHYTpPEHHEH dHepruu

2.7 Bunb! Temonepenayn: TeMIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4YEeHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TEIIOTHL. — YaenbHas
TEMJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce
210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa
' napoobpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu IMpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILJIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 teruioBoro apuraTens

Ipaxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HArpeThiM MWIMHAPOM, IOCJIE OIYCKaHHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpOo1€CCa UCIIAPCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa 31EKTPUIECKUX 3apsa0B
B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsgoB. JlelcTBHE SIEKTPUYECKOrOo TMOJs Ha

ayIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpuYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOG SJICKTPHUYECKOC COIIPOTUBIICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COCIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOE COeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHEM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1IOJIE MOOCTOSHHOIO MarHuTa. B3auMojelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBJIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; MpPaBWIA ISl CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpuMepsI), AICKTPUICCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TOCTOSHHOIO TOKAa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xoxa nyueit B nunze. DokycHOE paccTosiHue JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUsI COOMpArOIIeid JTMH3HI (IT0 CBOMCTBY PaBEHCTBA Pa3MEPOB MPEAMETA U
M300paKeHusl, KOTJa MpeAMET PacIoNiOKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUS (OKYCHOTO PACCTOSIHMSI JIBYX CJIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode. 3armenuss ComHma u JlyHbl, 1BeTa Ted,
' OnTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peaknuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sifpa. M3oTombl

4.4 [Tepuon momypacnaza aTOMHBIX SACp

4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO UHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4€I0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYAIBHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uszuka 9 xnacc/ [eppimkud U.M., I'ytauk E.M., IBanoB A.U. u np.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»
» dusuka: 8-i kace: 6a30BbIN YPOBEHb: YyueOHUK, 8 kiacc/ [lepoimkun H.

M., UBanoB A. ., Akitnonepnoe o6mectBo «M3narenbctBo «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. YMK I'pomiieBa O.1. Metoanueckue peKkoMeHAaMH. § Kacc: K yueOHUKY
A.B. IIéppikuna «Pusnka.7-9 knaccy.

3. YMK I'pomiieBa O.U. KoHTpoabHBIE U CAMOCTOSATENbHBIE PAOOTHI 11O

¢uzuke. 7-9 knacc: k yueoHuky A.B. [1éppimikuna, E.M. I'yTHuK

I ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
1. bu6mmoreka [HOK;

2. Poccuiickasi 3JIEKTpOHHA IIKOJIa
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