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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma mno oOuieoOpasoBarenbHOMY HpeameTry «Dusmka» cocTaBieHa B
coorBercTBUU € TpeboBaHusMu PI'OC OOO, yTBepkAEHHBIM NpuUKa3oM MuUHOOHayKu OT
17.12.2010 Ne 1897 u @OII OO0, yrBepxxkaeHHoi npukazoM Munnpocsemenus ot 18.05.2023
Ne 370.

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUI M TpeOOBaHUIN K pe3ylbTaTaM OCBOCHMsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (hOpMHpOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaroUIMXCsd W OpTraHu3alMi0 H3y4deHHs (QHU3UKA Ha
NeSITEIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro mMaTepualia Io rojam
o0ydeHust (1o Kjaccam), NpeajaracT MPUMEPHYIO I[OCJIEI0BATEIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMXCs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka gBIsSETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUEecKue 3aKOHBI JIEKAT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueil, actpoHoMHerd U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MpenocTaBisieT HaumOojee siCHble OOpas3lbl MPUMEHEHMsS] HAay4dHOTO MeEToJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa M3 IVIaBHBIX 3a7a4 (U3MUEcCKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb:

® HAy4YHO OOBSACHSATH SIBICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBaHUS;

® UHTEPHPETUPOBATH JAaHHBIE W KCIOJIb30BaTh HAy4yHbIE JOKa3aTeNIbCTBA IS
IIOJIy4€HUs BBIBOJIOB.

[lenu wu3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 00111€00pa3oBaTe/IbHbIE MPOTPaMMBb,
yrBepxkaAEHHON pemeHnneM Komernn MunncrepctBa npocsewienusi Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus pu3nku:

e [puoOpeTeHHEe HHTEpeca U CTPEMIIEHUS OO0ydJaroIluxcs K HaydHOMY H3Yy4YEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;



® pa3BUTHE TPEACTABICHWH O HAy4HOM METOJIE TMO3HAaHUA U (HOpPMHUpPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymel mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSA3aHHOM C (PM3MKOM, MOATOTOBKA K JaJbHEUIIEMY O0YyYSHHIO B 3TOM
HalpaBJICHUH.

JlocTuxkeHne S3TUX Ieliedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3MYECKHE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aad C HCIOIb30BAaHHEM
(GU3nIEeCKUX MOJIEeH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOMIOAaTh MPHUPOAHBIE SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOJIb30BAaHHEM
MU3MEPUTEIBHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHHSIX (U3MKU, aHaIU3 M KPUTHYECKOE
OIlICHMBaHHE WH(OPMALINH;

® 3HAKOMCTBO €O cepamu MpodhecCHOHATBHON AEATEIHHOCTH, CBA3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOIN HAYKH.

Ha usydyenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUSs

orBojutcs 170 wacoB: B 8 kiacce — 68 wacos (2 yaca B Hezeno), B 9 kinacce — 102 gaca (3 gaca B
HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
peKOMEHIAaTeNbHBIA XapaKTep, Y4YUTEIb JEJIaeT BbHIOOpP MPOBEACHUs JabOpAaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMeHa o (hU3HKe.



COJEPKAHUE OBbYYEHUA
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUn CTpOEHMsI BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAIOIIMNE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOsIHUI BemlecTBa. Kpucramueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TN HA OCHOBE TIOJIOKEHUHN
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. C(CMaunBaHME M KalWUIApHBIE SIBIEHUA. TerioBoe
pacUIMpEHNE U CKaTHUE.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUYKEHUS YaCTHII.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Temionepenada u
coBepieHre padoThl. Bupl Temonepeaadu: TeIONpOBOHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonnuecTBo TEmIoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAITMYECKHUX
BEIIECTB. YJelbHas TemioTa raBieHusa. [lapooOpasoBanue u konueHcauus. Vcmapenue.
Kunenune. VYpaenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIMBA. Y IeJbHAas TEIJIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemnoBelx aBurareneit KIIJ[ TtemmoBoro nsurarens. Temosbie
JIBUTATEIH U 3alIUTa OKpY>KaroUIed Cpeibl.

3aKOH COXpaHEHUs U PEBPAILICHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBHMYKEHUS.

Habmronenue nuddysuu.

Habmtoienue siBieHni cMauMBaHUsI U KAMWUTSIPHBIX SIBICHU.

Habumronenue TennoBoro pacimypeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUN 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buns! Teruionepenaun.

OxJaxieHre Ipu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepuieHr# padoThl BHEUTHUMH CHUIaMH.

10 CpaBHeHuE TEMIIOEMKOCTEN pPa3InYHbIX BEILIECTB.

11. HaGmroieHre KUTICHUSI.

12. HabnroieHue MOCTOSTHCTBA TEMITEPATYPHI TTPH TUTABIICHHH.

13. Mogenu TeIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimol.

OnBITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.

OnBITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIT, AEMOHCTPHPYIOLIUE 3aBUCHMOCTH JaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAXKICHUS.
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6. IlpoBepka THMOTE3bl JHWHEHWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOnroneHue u3MeHEHMs] BHYTPEHHEH PHEPrUM Tejla B pe3yibTaTe TEIJIONEpeaauu u

paboThI BHELIHUX CHIL.

8. MHccnenoBanue sBICHUS TEIIOOOMEHA PU CMELIMBAHUY XOJOJHON U ropsiueil BOJbI.

9. OmnpeneneHne KOMUYECTBA TEIUIOTHL, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnemoBanue mporecca UCIapeHHs.

12. Onpenenenre OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TEIUIOTHI IIABICHUS JIbJA.

Pazgen 7. diekTpuyeckre 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3apsI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHocTh 2nexkTpuueckoro noss. llpuHnun cynepnosunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpruyeckux 3apsiioB. DJIEeMEHTApHBIM 3jeKkTpuueckuil 3apsan. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYILIECTBOBAHUS JJIEKTPUYECKOrO TOKa. McTouHMKH
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHE BelecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MoIIHOCTD 37IEKTpUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpudeckue e
U TIOTpEeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3ambIkaHMeE.

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. Mar’muTHoe IIOJe.
MarnauTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Dpcrena. MarauTHoe nosue
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmonbp3oBanue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagnes. SIBneHue  anekTpomMarHuTHOM — wHAykuuu. [IpaBuno  Jlenna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPruu. OIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa NeKTpUYEeCKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

OnexTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHue CUIOBBIX JIUHUIN 3JEKTPUUECKOTO TOJIS.

M cTOYHMKY IOCTOSTHHOTO TOKA.

JleicTBHS 2IEKTPUUECKOT0 TOKA.

lO DIIEKTPUUECKHUI TOK B )KHJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

["a30BbIit pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 3eKTpUuYecKoro HanpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

BzanmoeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3/IeieHUs TOJI0COB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT DpcTeaa.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIUH.

OmnbiThl Dapajes.

3aBUCHUMOCTD HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHHS.
DIIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimeol.

ok wnkE

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJAHUKH U JUJIEKTPUKU.
COopka 1 IpoBepKa padOTHI JEKTPHUIECKOH TSI ITOCTOSIHHOTO TOKA.

M3MmepeHue U peryJIMpoBaHUE CUIIbI TOKA.

W3mepeHue U peryinpoBaHue HaIPSHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YE€pPe3 PE3UCTOP, OT CONPOTUBICHUS
pe3ucTopa U HalpsHKEHUs] Ha PE3UCTOpeE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €70 JJIMHBI, IUIOIIAJHU MONEPEUYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHHS HANPSOHKEHUM TNpU TOCIEI0BATEIbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuiIa AJIsl CUIIBI TOKA MIPH NAPAJIIIEIIBHOM COEAMHEHUH PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT HalpsyKeHHUs
Ha HEW.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO IOJISI MOCTOSHHBIX MAarHUTOB NpU UX OOBEAUHEHUU H
pa3leIcHun.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KAaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

N3ydeHne aeficTBUSI MAarHUTHOTO 110JI1 HA IIPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

N3mepenne KII1/] a5eKkTpoaBUraTenbHOM YCTAHOBKH.

OnBITHl IO MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYEHMsI U HAIPaBJIEHUS MHAYKIIMOHHOIO TOKa.

9 KJIACC



Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMonMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe BukeHne. CBoboaHoe najnenue. OnbITh
[Nanunes.

PaBHOMepHOe nBMXeHUE 10 OKpyxkHOcTH. Ilepuon u wacrora obpaienus. JIuneitHas u
YIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUSA, CUJa TPEHUs
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TsDKECTHM W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBuxenne 1uiaHer Bokpyr Connpna. IlepBas kocmmueckas ckopocts. Heecomocts u
IIEPErPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCOIMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeIa
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3meHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxxaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEIl OTCUETA.

H3mepeHnre CKOPOCTH U YCKOPEHHUs NIPSIMOIUHENHOTO ABUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKCHHUSL.
Habmonenne ABM>XeHUs Tesla Mo OKPYKHOCTH.
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HaOnronenne MexaHMUYeCKUX sIBJICHUH, MPOUCXOISIIUX B cucTeMe oTcuéra «Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JIEUCTBYIONIECH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHue UMITyJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHue MeXaHWYECKON SHEPTHH MIPH JBMKEHUH TeJa 0] IEHCTBHEM TPYKUHBI.
Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JaJbHEWIIET0 PABHOMEPHOI'O JBUKECHMS
IIapHKa UK TEIEKKH.
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11.

Omnpenenennue cpenHell CKOPOCTH CKOJBXKEHHsI OpycKa WM JBHXKEHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa INPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka TIUMOTE3bl: €CIM IPU PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadajJbHOU
CKOPOCTH IIYyTHM OTHOCSTCS KakK psJI HEYETHBIX YHUCENI, TO COOTBETCTBYIOLINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMajbHOTO
JIABJICHUSI.

Omnpenenenne korhduueHTa TPEHUS CKOIBKCHHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS IMPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYrOCTH MPU HOABEME TIpy3a C HCIOJIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIi: MepHoJ, 4acToTa,
amuMtyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTeIbHOM JIBUKCHUH.

3aryxatomue Konebanus. Boinyxnennsie koneOanus. Pesonanc. Mexanudyeckrue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJH. [Ipo/ionbHbIE U MOnepeyHble BOMHBL. J[JTMHA BOJTHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4ecKkre BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koaeGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHuil rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEINN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKycTHYECKHMI pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1. Ompenenenuie yacTOTHI U IEpUOAa KOJeOAHUNH MaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U Mepro/ia KoieOaHUH NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MNepHoja KojeOaHUN MPY>KUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IepHoAa KoJeOaHUW Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OnbITEI, JIEMOHCTPUPYIONIME 33aBHCHMOCTh TMEpHUO/a KOJIEOaHWH TMPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M *KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeTa. BonHoOBbIe cBOHCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHoBbIE CBOICTBa CBETA.
Jlabopamopuwvie pabomovt u onvimeol.
1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIBLHOTO TesnedoHa.
Pa3nen 11. CBeToBbIe siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiHOE pacnpOCTpaHEHUE CBETA.
3atmenust Conuia v JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)kKeHHUsI CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonmHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nmyuedr B nmm3ze. OmnrTmyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.
Pasnosxxenue 6enoro ceera B cekTp. OmnbiThl HptoToHA. CriojkeHne CIeKTPaTbHBIX I[BETOB.
[ucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.
OTtpaxkeHue cpera.
[Tosryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomiei JuHse.
Xop JIydeil B paccenBarole JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. [punnun neiictBus ¢otoannapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mopnens rnasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa’k€HUsI CBETOBOT'O JIyya OT yIjla MaJieHus.
2. Hzydenme xapakTepUCTHK U300paKeHUs TpeIMETa B IIIOCKOM 3epKaJie.
3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaeHus Ha
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IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnne n300paxeHuit C MOMOIIbIO COOMPAOLIEH JTHH3HI.
Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei INH3HI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITEl IO BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOIEHHM dYepe3 IIBETOBBIC
(GUIBTPBI.

Pa3zpnen 12. KBanTOBBIC SIBJICHUS.

OmneiTel Pesepdopaa u nmnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

No b



PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO siIpa.
Hyxknonnas mogmens aromuHoro sapa. M3oromsl. PannoaktuBHble npeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiJ0BOT0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U31y4YEHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHs U TOTJIOLIEHUS.
CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BoaoOpoa.

Habmronenue TpexkoB B kamepe Buibcona.
Pabora cuéryrka MOHU3UPYIOMIHUX U3TYICHHI.

ok wnE

Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U IIPOIAYKTOB.

Jlabopamopnwsie padbomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3Ty4EHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTUBHOTO (QOHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  MpEeIHAa3HAYeH [UId CHUCTEeMaTU3aluu |
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHT
BCET0 Kypca ()M3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX ITOT y4eOHBINH peaMeET.

IIpy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHCTEMAaTU3HPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaNpeMETHBIX IJIAaHUPYEMbIX PE3yJbTaTOB 00ydeHMs, (OPMUPYETCS E€CTECTBEHHOHAY4YHast
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIICJOBAHMs SIBICHUM IPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJIyYeHHbIE 3HAHMA,
pemaTth 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIATBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3ZeNa pean3yeTcs 3a CYET TOTO,
4TO 00y4arolrecs BBITOJIHAIOT 33/1aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBIICHHS
B OKpY’KaroUIed MPUPOJIEC U MOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHHUI, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayuyHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, MPaKTUYECKOTO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHKOB SHEPrUM HAa OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IMPECAMETHBIX O6p330BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (hU3NUECKOi
HayKW;

- IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSTHE SCTETHMUECKUX KadyecTB (hPM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, UHTEPECa K UCCIEI0BATEIbCKOM e TEIbHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbs 1 SMOLHMOHAJIBHOI0 0J1arONOJTyYH:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBUI OE30MacHOrO TMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa perekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO
e IpaBa y Apyroro 4enoBeka;

6) TpyaoBOro BOCIIUTAHUS:

- aKTHBHOE YYacTHE B PEHICHWH NMPAKTUYECKUX 33/a4 (B paMKaxX CeMbH, 00pa3oBaTeIbHON
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUI0 podeccui, CBI3aHHbIX C (PU3MKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

- OpHWEHTAalMs Ha TNPUMEHEHHE (GU3NYECKUX 3HAHWWA JUIs pPEHIeHUs 3agad B OO0JIACTH
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH MX BO3MOXHBIX TOCIIEICTBUN
JUISL OKpY>KaroIien cpebl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) ajanTannu K M3MEHSIOIIMMCS YCJIOBUSIM COUMAIBHOI U IPUPOIHON CpPeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBHHM TPH BBITOJHEHHH WCCIEAOBAaHUA H TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TTOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUIECKYIO IeATEIIbHOCTD;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hDU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa N DKOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
yCTaHaBIUBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMK, OCHOBAHUSA AJi1 0000IICHHS
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBbIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YUYCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUN U
IPOILIECCOB, JIeNaTh BBIBOABI C HCIOJb30BAHUEM JI€AYKTUBHBIX M HWHJYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
bU3HYEeCKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCeJoOBaHNE (PU3UUECKOTO SIBJICHMUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIEe pa3BUTHE (DU3UIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSITh Pa3JIUYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl MPH TOUCKE M OTOOpE
uH($OpPMAIIMK WK JAHHBIX ¢ YU4ETOM MPeIIoKEeHHON yueOHO! (hU3ndecKoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpMaUU U
WLUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JWarpaMMaMy, HHOUN
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MMOJICPKaHUEe OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJUYHO  TIPEACTABIATH  PE3yJabTaThl  BBINOJIHEHHOTO  (PU3MUYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTIIKEHUIO: PACIIPEISNISATh POJIH, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3anus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Uil peIICHHs
bu3nUecKkrux 3HaHUMH;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTHMIKEHHUs) pe3ylbTaToB JAEATElIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO JAPYrOro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU pEmeHUH (U3NYECKUX 3a7ady WIH B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Tela,
HACBHILIECHHBI U HEHACBILICHHBIN Iap, BIIA)XHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrusl, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBIN JEKTPUUYECKUM 3apsl, SJIEKTPUUECKOE
10JIe, IPOBOJHUKH W JHUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKUN TOK, MAarHUTHOE
T0JIE;

pa3iuuaTth SIBI€HUA (TEIJIOBOE pacIIUpeHHe W CKaThe, Terionepeayda, TerjaoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApEHHe, KOHJICHCALUs,
TIJIABJICHUE, KpHUCTAJUIA3aLUS (oTBepaeBaHuUE), KHUIICHHE, TerIoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOACHCTBUE
3apANI0B, JNEUCTBUS SJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBHUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TI0 OINKUCAHUI0 HMX XapaKTEePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DM3MUECKUX SBICHUH B OKPYKAIOIIEM MHpE, B
TOM 4Yucie (U3MYECKHE SIBIICHUS B TIPUPOJIC: TOBEPXHOCTHOE HATSHKCHHE U
KalWUISIpHbIE SIBJIICHUS B NPHUPOAE, KPUCTAUIbl B Mpupone, uziaydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
JJIEKTPUYCCKUE SBICHUS B arMmochepe, DIEKTPUYSCTBO IKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJIb MATHUTHOTO TOJS IS JKU3HU Ha
3emIie, ONSIPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHUIA,

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIWYECTBO TEIUIOTHI, YyAeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTA IUIABJICHMS, YAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(P(UIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKHUI
3apsad, CUJla TOKA, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IIPOBOJHHUKA,
yII€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU
OTNMCAaHUU TPABUIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HWCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS] ¥ €AWHUIIBI (PU3HMUECKUX BEIUYHH, HAXOJIUTh (POPMYIBI, CBS3BIBAIOIINE
TaHHY!0 (QHU3UYECKyl0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DM3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MYECKHe SBICHHUS M TPOIECCH, HCHOIb3Ys
OCHOBHBIC MOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOM TEOPUU CTPOCHHS BEIECTBA,
MPUHITMIT CYTEPIIO3UINKM ToJied (Ha KavyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs
3apsiia, 3akoH Oma namsi ydactka menu, 3akoH Jlxoynsa—JIeHna, 3aKkoH cOXpaHEeHUs
SHEpPruM, MPU I3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTeMaTU4YECKOE BhIPAXKEHNUE;

O0BSACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM YHUCI€ U B KOHTEKCTE
CUTyalun MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYUHHOCIIEACTBCHHBIE CBS3M, CTPOUTH OOBSACHEHWE M3 1—2 JIOTMYECKUX IIaroB ¢



omnopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3UIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pewath pacuéTHble 3amaud B 2-3 JeHCTBUA, HCHOJIb3YAd 3aKOHbI U (HOPMYIIBL,
CBSI3bIBAaIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 33Jauu
3allUCBIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HEJIOCTATOK JAHHBIX Ul PELICHUs 3aJaud,
BbIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE AJIs €€ pEelIeHus, IPOBOJUTh Pacu&éThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMH JAHHBIMU;
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh IMpPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJNb3ysd  ONMCAaHUE  MCCIEAOBAaHUA,  BBUICIATH  IPOBEpSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JieN1aTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tesl (KamWwUISIpHbIE SIBIEHMs, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HArpeBaHUs MPHU U3JTyYEHUH OT LIBETa
u3Nydaronie  (MOorjomariei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aMMOJICIICTBUE 3JIEKTPUUECKUX 3apsAJ0B, B3aUMOAECHCTBUE MOCTOSHHBIX MAarHuTOB,
BU3YyaJIM3al1sl MAarHUTHBIX I10JIEH NOCTOSHHBIX MarHUTOB, AEHCTBUS MAarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (hOpMYyJIHpOBATh TPOBEPSEMBIE MPEANOI0KEHUA, COOMUPATh
YCTAHOBKY M3 MpPEUIOKEHHOrOo O0OpYAOBaHMs, OIUCBHIBaTH XOJ OIbITa U
(bopMynMpOBaTh BHIBOJBI;

BBINOJIHATh NPSIMbIE U3MEPEHUsI TeMIIEPaTyphbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nyecKuX BENWYHMH, CPaBHMBATh pPE3yJbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

IIPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIMYHMHBI OT APYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, TUIOIIAJU MONEPEYHOIO CEYEHUs M YAEIBHOTO CONPOTHBIICHMS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
HCCIJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MpPOBOJHUKOB):
IUITAHUPOBATh HCCIe0BaHUEe, cOOUPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEAYs
IPEeIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYyYEHHON 3aBUCHMOCTH B BHJIE
TabJIUI ¥ TpauKOB, IeJaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pad0OTa U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
NPEI0KEHHON MHCTPYKIMH, U BBIYUCIISTh 3HAUEHUE BETUUNHBL;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

XapaKkTepU30BaTh MPHUHIUIBI JEHCTBHS W3YYEHHBIX TNPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX OMNMCAHMA (B TOM YHCIE: CUCTEMA OTOIJIEHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUYUK AIIEKTPHUECKON
SHEPruM, OJJIEKTPOOCBETUTENIbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIATENb



IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HEo0X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblE TEXHHUYECKUE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
CXEMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHUX LIeNed ¢ MOCIeNOBaTEIbHBIM U MapauleibHbIM COEIUHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUECHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COOJIOAEHUS HOPM SKOJIOTMYECKOIO IIOBEJCHUSA B
OKpYKalolllei cpee;

OCYILECTBIIAATh MOMCK HH(OpManuu (u3ndyeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMALIIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIOJHEHUM Y4E€OHBIX 33JaHUIl HAYyYHO-IIOMYJISIPHYIO JINTEPATYpPy
(GU3MUEeCKOro Ccojep)KaHus, CHOpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblEe COOOLIeHHs, 00001as
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACPIKAaHUS, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM IPAaMOTHO HCIIOJIb30BaTh W3YYEHHBIN MOHATUIHBIN ammapar
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE TPE3EHTAIEH;

OpU BBIOJHEHUH Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3MUECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJIEHHBIMU 33Ja4aMH,
CIEIUTh 3a BBINOJHEHMEM IUIaHa JEWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaThb COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYINIBI, BbICTpaUBaTh
KOMMYHHKaTHUBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIIOJIBb30BaTh IMOHATHS: CHCTEMA OTCU€Ta, MaTepUalbHas TO4YKa, TPACKTOpUs,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMKEeHMs, nedopManus (ynpyras, miacTuueckas),
TpeHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpys3Kku, IEHTp
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIrO Tella, paBHOBECHE,
MEeXaHUYeCcKue KoiebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOMJIOLIEHHs, anbda, Oera- M ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs SDHEPIETHKA,

pa3ianyath SIBICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCHCTBHE TE€Jl, PpEaKTUBHOE JIBUKEHHUE,
Kosie0aTesIbHOE JIBUKEHUE (3aTyXallllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpPaXEHUE 3ByKa, NPSIMOJMHEWHOE paclIpOCTPaHECHHUE,
OTpaXEHUE U MIPEIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE



0enoro cBera B CHEKTP M CIIOKEHHE CIIEKTPAIBHBIX I[BETOB, THUCIIEPCHUS CBETa,
€CTeCTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOrO CHEKTpa M3IY4CHUS)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JNaHHOE (PU3HUYEecKoe SIBJICHUE,

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SBJICHHUN B OKpYXKarolieM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJEC: MPUIMBBI U OTJIHBBI, JIBIKCHHE IIJIAHET
CoJIHEeYHOM CUCTEMBI, PEAKTUBHOE JIBMYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHMYECKHE BOJIHBI, IIyHAMH, 3XO, IIBETa TeT,
ONTUYECKHE SBJICHUS B  MNPHUPOJE, OWOJOTHYECKOe JCWCTBUE  BHIUMOTO,
yIbTPadUOIETOBOTO U PEHTICHOBCKOTO W3JIYYCHUH, €CTECTBEHHBIH PaIuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyUYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JieicTBUE PalMOAKTUBHBIX M3JTy4YCeHUN HAa OPTaHU3M UEJIOBEKa), IIPU STOM IEPEBOIAHUTH
NPaKTUYECKYIO 33aady B Y4eOHYIO, BBIICISATH CYIICCTBEHHBIC CBOWMCTBA (NPU3HAKH)
(U3NUECKUX SBIICHHIA;

OIKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (DU3HUYECKHUE SBICHUS, UCTIONB3Ysl (PU3UUCCKUE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Telia MPU HEPABHOMEPHOM JBHIKCHUH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TaJCHHs, BEC TEJIa, UMITYJIbC TEJA, UMITYJIbC
CHJIBI, MEXaHUYECKasi padoTa ¥ MOIIHOCTh, MMOTCHIIUAILHAS SHEPTHS TeNa, MOIHITOTO
HaJI IOBEPXHOCTHIO 3eMJIH, MOTCHIIUANIbHAS DHEPTHUS CKATOM NPYKUHBI, KHHETHYECKAs
DHEPTHUs, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KoJeOaHWH, UIMHA
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCThH CBETa, MOKA3aTelb MPETOMIICHUS
Cpefibl), TPH ONUCAHWH TMPABHILHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (OpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIWYMHY C APYTUMH BEIWYHMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMUNH;

XapaKTepru30BaTh CBOMCTBA Tell, PU3NIECKUE SBICHUS U MPOILECCHI, HCIIONB3Ys 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIMIT CYIEPIIO3UIUU CHII,
HOPUHIUI OTHOCUTENbHOCTHU [ 'anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYIIbCa,
3aKOHBl OTP@KEHUS M MpPEJIOMJICHHS CBETa, 3aKOHbl COXPAaHEHMs 3apsOBOTO H
MaccoBOTO 4YHCEN TPpH SACPHBIX peaKIusX, IMPH OTOM JIaBaTh CIIOBECHYIO
(GOopMyYITHPOBKY 3aKOHA M 3aIMCHIBATh €r0 MaTEMATHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallMid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  NMPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (HU3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pewath pacy€THbIe 3aaun (OMUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI M (DOpMyIBI, CBsI3BIBatOIME (DM3MUYECKHE BEIWYMHBI: Ha OCHOBE aHaM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WA
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJISI PEIICHUS,
OPOBOJIUTh PACUY€Thl M  OLEHHWBATh PEATMCTUYHOCTb IOJTYYEHHOTO 3HA4YeHUs
(U3UYECKON BETMYUHBL;

pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HUYECKHX
METOMOB,  HCIIONB3ysS  ONHCAaHUE  HWCCICAOBAHHS,  BBIICIATH  IPOBEPSEMOE



HPEINON0KEHNE, OLICHUBAaTh IPABWIBHOCTh TOpPSJKAa IPOBEAEHUS MCCIEJOBAaHUS,
ACJIaTh BBIBOAbI, MHTCPIIPECTUPOBATH PE3YJIbTAThI Ha6HIOIIeHI/II>'I U OIIBITOB,

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tels (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U )KECTKOCTHU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTY/AbI MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, DPAa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTP, M3YyYCHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB HU300paKeHHs MpeaMera B coOMparomiel JIMH3e,
HaOJIIOZICHNE CIUIOUIHBIX M JIMHEWYaTbIX CIHEKTPOB H3JIyYEHHs): CAMOCTOSTENIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO Ha0Opa 060PyA0BaHMS, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIKI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUE H3MepsieMOl BelIUYUHBl ((POKYCHOE pAcCTOSTHUE COOMparoleil JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTEIHLHOTO TPUO0Pa);

IMPOBOAWUTL MCCJICAOBAHUC 3aBHCHMOCTEH (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH C HCIIOJIB30BaHHUCM
OpSIMBIX M3MEpPEHUN (3aBUCUMOCTb IYTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iepuoja KojeOaHHil MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUs CBETa OT yIja HaJeHus U
yIi1a MpeOMIICHHs OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOuparh yCTaHOBKY, (UKCHpPOBATh pPE3yJIbTaThl IOJYYCHHOH 3aBHUCUMOCTHU
(Gu3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI IO PE3ysbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBIC HM3MEpEHUs (U3UYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUs,
KECTKOCTh TPYKUHBI, KOAP(ULUMEHT TPEHUs CKOJIbKEHHS, MEXaHW4yeckas padborta u
MOIIIHOCTh, 4YacTOTa M TMepuoj KojeOaHWH MaTeMaTUYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
HU3MCPCHUA, CIICAYA npe):[nomeHHoﬁ HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHUC BCIWMYHUHBI U
AQHAJIM3UPOBATh TIOJYYECHHBIE PE3YyJbTAaThl C YYETOM 33JaHHOW MOTPEIIHOCTH
U3MEPEHHUI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEeM;

pa3in4aTth OCHOBHBIE NPU3HAKUM H3YYEHHBIX (DM3MYECKHX MOJeNel: MaTepuainbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHast MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIpa;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOPOW HA WX OMHCAHUS (B TOM YHCIE: CIIUIOMETP, TaTIYNKU TTOJIOKECHHUSI,
pacCTodHnAg U YCKOPEHUA, paKETa, 9X0JIOT, OYKH, ICPUCKOII, (bOTO&HHapaT, OIITHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), UCHONb3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOX0MMbIe PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB MPHU PELICHUH y4eOHO-
MPAKTUYCCKUX 3aaa4, ONTHYCCKUEC CXEMBbI IJIA ITOCTPOCHUA H306pa}KeHI/Iﬁ B IINIOCKOM
3epKajie 1 cOOMparoLIe JHH3E;



NPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPUMEPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHMsI 370pOBbsi M COONIOJEHHS HOPM D3KOJOTMYECKOTO IIOBEJIEHUS B
OKpYKarollleu cpee;

OCYIIECTBIIATh MOMCK HMH(POpManuu (¢u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpelesIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYeOHBIX 3a/laHUI HAayYHO-IOMYJISIPHYIO JINTEPATypy
($U3NIECKOro Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OZIHOM 3HAKOBOW CHCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE MH(POpPMALIUU
U3 HECKOJBbKUX MCTOYHHKOB (PU3MUECKOro COJAEpKaHMs, MyOIMYHO IpPEICTaBIATH
pe3yabpTaThl IPOESKTHOM WM MCCIIENA0BATEIBCKOW JEATENBHOCTH, IIPU 3TOM T'PAMOTHO
UCTIOJIB30BaTh HM3YYCHHBIM TOHATUHHBIA ammapar W3ydaemMoro pasnena (U3uKd U
COIIPOBOKIATh BBICTYIUIEHUE MpE3CHTalMed ¢ y4éToM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 7 7
CTpoetiiie i CBOTCTBa belllecTBa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 2 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub6 OK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 hgpsj,l:l;ll(r);leZCL)f).ru 17f4181ce
bubmuorexa [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
TIEKTPOMATHITHAST WY KILHS https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTICCRIE BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A 7 1
>3 JICPHPIC pEaitititt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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