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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3nke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsI COCTaBIeHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 0oOpa3oBaTelbHON MporpaMMebl, mpenacraBieHHbIx B @I'OC OO0, a Takxke ¢
yuéroMm denepaibHOil paboueil mporpaMMbl BocniuTanusd U KoHuenuuu mpenojaBaHus
yueOHoro npeamera « Puznkay.

[Tporpamma mo (u3nKe Ha ypoBHE OCHOBHOI'O 00IIIEro 00pa30BaHMs COCTaBIIeHa Ha
OCHOBE TOJOXXEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YypOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacrapieHHbIx B @T'OC OO0, a takxke ¢
ydyeroM (eaepanbHOil pabodeil mporpaMMbl BOCHHMTAHHUS M KOHLENIUHU IPENojaBaHUs
yueOHoro npeameta « Duznkay.

CopepxaHue mporpamMMmbl 10  (QU3MKE HampaBieHO Ha  (OpMHpOBaHUE
€CTECTBEHHOHAaY4YHON I'PaMOTHOCTH 00YyYaroUIUXcs U OPraHU3alio U3y4eHHs] GU3UKU Ha
NEeSITENbHOCTHOM ocHOBe. B mporpamme mno (u3uke y4YUTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mpenMera B peanuzanuu TpedoBanuit OI'OC OOO K I1UIaHHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3ysbTaTaM OOYyYEHHMs, a TaKkKe MEKIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOLIETrO
o0pa3zoBaHUsI.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpenesieHue yuyeOHOro marepuania 1o
rojgam o0yuyeHus (1o KjiaccaM), peajgaraeT NpUMEpPHYIO MOCIEI0BATENbHOCTh U3yUEHUs
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUYE€Te BO3PACTHBIX
0COOEHHOCTEH 00yJYarOIIMXCS.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUHUTEIO0 B CO3/JaHUU paboueli MporpaMMbl IO y4eOHOMY MPEIMETY.

®dwuszuka SBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTeCTBEHHOHAYYHBIX YUEOHBIX
IPEMETOB, MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHMIA,
HU3y4aeMbIX XUMHUEH, Ouoyioruei, acTpoHomMuerd u (¢u3nUecKoil reorpadueit, BHOCUT
BKJIa/l B €CTECTBEHHOHAYUHYIO KapTHUHY MHpa, IPEJOCTaBIsIeT HanboJee siCHbIe 00pa3Iibl
NPUMEHEHHUs] HAYYHOTO METOJla MO3HaHUs, TO €CTh CIoco0a MOJIYYeHHs JTOCTOBEPHBIX
3HAHUU O MUDE.

Omna w3 TrIaBHBIX 3a7ad  (u3nueckoro oOpa3oBaHHS B CTPYKType OOIIEro
00pa30BaHusl COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronmxcs.

Nzydenne ¢u3nku Ha 0a30BOM ypOBHE MpEANojaraeT OBJAJCHHE CIeIYIOUUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTB:!
® HAYYHO OOBSCHATH SIBJICHMUS,
® OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;
® UHTEPIIPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAYUYHBIE TOKA3ATEIbCTBA JJI MOIYYECHHUS

BBIBOJIOB.

[{enn n3ydeHus: GU3MKN Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs OMPEIEICHBI
B KOHIEMNIMU TMpenojaBaHus ydeOHoro mnpeamera «dPusmka» B 00pa30BaTEIbHBIX
OpraHu3anusax Poccuiickon Denepanuu, peau3yroIuX OCHOBHBIE
o01reo0pa3oBaTeIbHbIE TPOrPAMMBI.

Lenu uzyueHus: GU3UKu:

e mpuoOpeTeHue HHTEepeca W CTPEeMJICHHs OOydYalomMXCs K HAaydYHOMY H3YyUEHHUIO
IPUPOJIBI, Pa3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



® pa3BUTUE IMIPEACTABICHUH O HAy4YHOM METOJ€ TMO3HaHUSI U (HOPMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpOBaHUE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ylibTaTa U3y4eHUs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (opMHUpOBaHUE MPECTABICHUN O posid (PU3UKHU AJI PA3BUTHUS APYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE TMPEICTaBICHUN O BO3MOXHBIX cdepax Oyaymed npodeccuoHaNbHOMI
NESTENBHOCTH, CBA3aHHOW ¢ (PM3UKOM, OATOTOBKA K JalbHENIIEMY 00YYEHHIO B 3TOM
HaIpPaBJICHUU.

JlocTkeHnue 3TUX 1efiel mporpaMMbl 1Mo (U3MKEe HA YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHusl 00eCTIeYMBACTCS PEUICHUEM CIEYIONIUX 3a/1a4:
® IpPUOOpETEHHWE 3HAHMM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHHYECKHX,

TEIUIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e NpuOOpeTeHWe YMEHUW ONUCHIBATh UM OOBACHATH (PU3UYECKUE SIBICHHUS C
MCIIOJIb30BAHUEM TOJTYYEHHBIX 3HAHUMU;
® OCBOGHHME METOJOB pELIECHUS MPOCTEUIIUX PACYETHBIX 3aJad C HCIOJIb30BAaHHEM
dbuznueckux Mojieneil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/a4;
® pa3BUTHME YMEHUW HaOMIOAATh NPUPOJAHBIC SBIEHUS ¢  BBIMOJIHATH  OIBITHI,
nabopatopHble pabOThl M HKCHEPUMEHTAJIBHBIE MCCIEAOBAHUS C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX PUOOPOB;
® OCBOCHHE MPUEMOB palboThl ¢ MHMOpMaIuend (PU3NUECKOr0o COACpP)KaHMS, BKIIOYAs
WH(POPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (HU3UKH, aHAIU3 M KPUTUIECKOE
OlLICHMBaHUE UH(POPMALIUU;
® 3HAKOMCTBO cO cepaMu MpodheCcCHOHATBHON AESITEIHbHOCTH, CBA3AaHHBIMU ¢ (U3UKOH,
U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKEHUSX (U3MUECKOMN
HAYKHU.
PabGouass mporpamma paspaboTaHa ¢ yd4eToM padoyeil NporpaMmbl
pocnuTanust FAOY YAO «Uykorckuii OKpY:KHOH NPOGUIbHBII JHIei».
[IporpamMmma npenHa3HaueHa A IUIAHUPOBAHUS U OpPraHU3ALMU CHUCTEMHOU
BOCIIUTATENIbHOM JESITEIbHOCTH C IENBI0 JOCTHXKEHHUS OO0YYaroIIMMUCS JHMYHOCTHBIX
pe3ynbTatoB oOpa3zoBaHus, onpezeneHHbix OI'OC; peanuzyercs B eAMHCTBE YPOUHOU U
BHEYpOuHOU gestenbHOCTH. [IpemycmarpuBaeT mnpuoOIIeHHE OO0y4aromuxcs K
POCCUIICKUM TPaAUIMOHHBIM JTYXOBHBIM II€HHOCTSIM, BKJIIOYasl KYJbTYpPHbIE IIEHHOCTH
CBOEI ATHMYECKOMN TPYIIbI, MpaBUjiaM U HOPMaM TOBEJIECHUS B POCCUHCKOM OOIECTBE.
Pe3ynbTaThl JOCTHXKEHUS LENH, PEHICHMs 3a7ady BOCHUTAHUS AaHbl B (OpME IIEJIEBBIX
OPUEHTHUPOB (HAmpaBJIeHUHN), NPEJACTABIEHHBIX B BUAEC OOOOIICHHOTO MOpPTpeTa
BBIITYCKHUKA Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsS U OTPaXKEHbI B JIMYHOCTHBIX
pe3ynbTarax JaHHOM paboueil MporpaMmal.

[ToOyxneHne oOydaromuxcsi COOI0AaTh HOPMBI MTOBEJICHUS, MTpaBUiIa OOIIEHUS CO
CBEPCTHUKAaMU U TIelaroraMM, COOTBETCTBYIOIIME YKJIaay o0Imieo0pa3oBaTenbHON
OpraHu3alliy, YCTAaHOBJIEHHWE U MOJJACPXKKY J0OpoXKenarenbHOl  aTMocdepsl;
NPUMEHEHHE HWHTEPaKTUBHBIX (opM yueOHOH paboTbl — HMHTEIJIEKTYaJlbHBIX,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHUBAILIMIO, UIPOBBIX METOJUK, JIHUCKYCCHUH,
JAIOIIKUX BO3MOXKHOCTH IPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JIHAJIOTA;
rpynmnoBoil paboOThl, KOTOpas yYUT CTPOUTH OTHOLIEHUS W JEHCTBOBaTh B KOMaHJE,
CHOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIILICHUS.



MakcumManabHOE HCHOJb30BaHUE BOCIUTATEIbHBIX BO3MOXXHOCTEM COAEPIKAHUS
y4eOHBIX MPEAMETOB ISl (GOPMUPOBAHUS Y O0YUAIOIIMXCS POCCUMCKUX TPaAUIIMOHHBIX
JTyXOBHO-HPaBCTBEHHBIX M COLIMOKYJBTYPHBIX IIEHHOCTEH, pOCCUUCKOTO UCTOPUUYECKOTO
CO3HAaHMS Ha OCHOBE HCTOPUYECKOTO MPOCBEIICHUS; MPUBJICYCHUE BHUMAHUS
00y4JaImuXcsi K EHHOCTHOMY acleKTy M3y4YaeMbIX Ha YpoKaxX MpPEeaMETOB, SIBJICHUH U
COOBITU, WHUIIMUPOBAHUE OOCYXICHUMN, BBHICKa3bIBAHMN CBOEro MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOILIEHUS K M3yYaeMbIM COOBITUSM, SIBICHUSM, JUIAM;
noOyxJieHne oO0ydaromuxcsi coOto1aTh HOPMBI TOBEACHMS, MpaBuia OOLICHUS CO
CBEPCTHMKAaMU U I€JaroramMy, COOTBETCTBYIOIIME YKIIaay oO0IIeo0pa3oBaTeIbHON
OpraHu3alliy, YCTAHOBJIEHUE U MOIJAEPKKY JOOpOXKenareabHON  aTMocdepsl;
NpPUMEHEHHE WHTEPaKTUBHBIX (opM yueOHON paboThl — HMHTEIUVIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX ITO3HABATEIbHYID MOTHUBALIMIO, MUIPOBBIX METOJIUK, JHUCKYCCHM,
JAIOIIUX BO3MOXHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO JUAJIOTa;
rpynmnoBoi paboThl, KOTOpas yYUT CTPOUTH OTHOLIECHUS W JEHCTBOBaTh B KOMaHJE,
CIOCOOCTBYET Pa3BUTUIO KPUTUUECKOTO MBIIIIJICHUS

[IpuBneyeHue BHUMaHUsA OOYYaIOMIMXCS K IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypoKax MpeAMETOB, SIBJICHUN U COOBITHI, UHUITUUPOBAHUE OOCYKJACHUH, BBICKA3bIBAHUI
CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUSI K M3YyYaeMbIM COOBITUSM,
SBIIGHUSIM, JIMIIaM; TIPUMEHEHHE WHTEPAKTUBHBIX (GopM yueOHOW paboThl —
WHTEJUICKTYaIbHBIX, CTUMYJIUPYIOIIUX MTO3HABATEIHHYI0 MOTHUBAIINIO, UTPOBBIX METOJIHK,
TUCKYCCHI, MAlOMIMX BO3MOXKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
Uanora; TPYNIOBOW paboThl, KOTOpas Y4YUT CTPOUTh OTHOIIECHUS M JCHCTBOBATH B
KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIUICHUS

Ha wusydyenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus orBoautcs 170 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HEJENIO).

B nporpamme no ¢gusuke coaep:KUTCA NMepevyeHb JadOpPaTOPHBIX padoT M ONBITOB
no ¢pusuke. [Ipeanaraemsiii B mporpamme no pusuke nepeyeHsn JadopaTopHbIX padoT
U ONBITOB fABJISIETCH PEKOMEHAaTeIbHBIM, YUNUTENb JCNaeT BHIOOP MPH MPOBEICHUU
7abopaTopHbIX pabOT M ONBITOB C YYETOM MHJMBHUAYAJIbHBIX OCOOEHHOCTEH
0o0y4JaIuxcsl, CHUCKAa SKCIEPUMEHTANbHBIX 3aJaHuil, MpeasiaraéMbplX B paMKax
OCHOBHOTI'O TOCYJIapCTBEHHOT'0 9K3aMEHa M0 (hU3HKe.



COJAEPKAHUE OBYYEHUA
8 KUIACC

TemnioBbie IBJACHUSA.

OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOPHUH CTPOEHUS BEILECTBA.
Macca u pasMepsl aToMOB U MoOJIeKyd. OIBITBL, NOATBEPKAAIOIIAE OCHOBHBIE
II0JIO’KEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUN.

Mopnenn  TBEpIOrO, JKMAKOTO M ra3000pa3HOrO0  COCTOSHHUH  BEILECTBA.
Kpucrannuueckue u amopgueie Tena. OOBbsSCHEHHUE CBOMCTB ra3oB, XUAKOCTEH H
TBEPABIX TEJ Ha OCHOBE IOJIOKEHNUN MOJIEKYJISIPHO-KMHETHYECKON Teopun. CMaunBaHue
Y KallWUIApHBIE ABJICHUA. TEeIIoBOE paclIupeHHe U CxKaTHeE.

Temneparypa. CBsi3p TeMIeEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKEHUS YACTHUILI.
Buytpennsst sneprusi. CrnocoObl M3MEHEHUS BHYTPEHHEW HSHEpPruu: TeIulonepeaaya U
coBepiieHue paboTel. Buasl Termonepeauu:  TEMJIONPOBOAHOCTb, KOHBEKLUS,
U3JIy4CHHE.

KonnuectBo Temnotel. YaenbHas TEIUIOEMKOCTh BELIECTBA. 1eMJI000MEH U
TEIUIOBOE paBHOBEcHE. YpaBHEHHE TeIuloBoro Oananca. IlmaBnenue u oTBepieBaHMe
KPUCTAUIMYECKUX BEILIECTB. YJelbHas TeruioTa IuasieHusd. [lapooOpasoBanue u
koHaeHcauus. HMcmapenue. Kumenue. VYpaenpHas — Teruiota  napooOpa3oBaHUSL.
3aBUCHMOCTb TEMIIEpATyphl KUIIEHUS OT aTMOC(HEPHOTO JTaBICHUS.

BnaxHocTh BO31yXa.

DHeprus TOIUIMBA. Y IEJIbHAS TEIUIOTA CTOPAHMSL.

[Tpuntmns! padotsl TemnoBsix aApurareneil KIIJ[ termoBoro asurarens. Temnossie
JIBUTATEJIN U 3aLIUTa OKPYKAIOIIEH CPENIbI.

3aKOH COXpaHEHUs U IPEBPALIECHUS SHEPIMH B TEIUIOBBIX IPOLECCaX.
Jemoncmpayuu.
Habmronenne 6poyHOBCKOTO TBUKESHUS.
Hab6mronenne nuddysum.
HaGntonenue siBneHni cMauMBaHUS ¥ KaWJUIAPHBIX SIBJICHUM.
HaburoieHre TernoBoro pacimpeHust Ted.
M3MeHeHue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUU.
[TpaBuiia n3mMepeHus TeMIeparypsl.
Buael renonepenaum.
OxnakieHue MpHu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHMH pabOThl BHEIIHUMH CHUJIAMH.
. CpaBHEHME TETUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.
. HaOmronenue kumeuus.
. HabGmroenue nocTosHCTBA TEMIEPATYPhI IIPHU IIJIaBICHHH.
13. Mojenu TeII0OBBIX ABUTATEIEH.
Jlabopamopnusie padbomul u onvimel.
OnbITH IO OOHAPYKEHHIO IEHCTBHS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUSI.
OneITHI IO BBIPAIIMBAHHUIO KPUCTAJUIOB TIOBAPEHHON COJIM WM caxapa.
OnpITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUSI TA30B, )KUIKOCTEN U TBEPIBIX TEI.
OmnpeneneHue 1aBieHus BO3lyXa B OaJIJIOHE LITPUIIA.
OnbITEL, TEMOHCTPHUPYIOIIME 3aBHUCHUMOCTH IaBJIEHUS BO3[yXa OT €ro o0néma u
HarpeBaHus WU OXJIAKICHUS.
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6. IIpoBepka TrHUIIOTE3bl JMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUIAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpaTyphI.

7. HabGnroneHue n3MEeHEHHs] BHYTPEHHEN SHEPIUM Tella B PE3YNIbTAaTe TEIUIONEepeau U

paboThl BHEIIHUX CHIL

HccnenoBanue sSiBJICHUS TEMIOOOMEHA IPU CMEIIMBAHUN XOJIOIHOM U ropsiueit BOBI.

9. OmnpeneneHne KOJIWYECTBA TEIUIOTHI, TOJTYYCHHOTO BOJOW MPH TEINIOOOMEHE C
HarpeTbiM METAITINYECKUM LIWJIUHIPOM.

10. Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCrnapeHus.

12. OnpeneneHue OTHOCUTEILHOMN BIAKHOCTH BO3IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI MIJIABICHUS JIb/A.

DJIeKTpUYeCKHe H MATHUTHbIE SIBJICHUS.

Onextpuzauus Ted. JIBa pojga aneKTpuyeckux 3apsioB. BsaummoneiicTBue
3apsKeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTD CHIIBI B3aUMOJICUCTBHSI 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3apPS/I0B U PACCTOSHUS MEXIY TEJIaMu).

Onektprueckoe none. Hanpspk€HHOCTh  dnekTpuueckoro mousid.  [IpumHnmn
CYNEpPHO3ULIUHU IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsaioB. ODJIEMEHTAPHBIA 3JIEKTPUYECKUN  3aps.
Crpoenue aroma. [IpoBOAHMKHM W AMDIIEKTPUKUA. 3aKOH COXPAHEHHUS 3JIEKTPHUUECKOTO
3apsaa.

DJIEKTPUUECKUIN TOK. YCJIOBHS CYIIECTBOBAHUSA 3JIEKTPUUYECKOr0 TOKa. MICTOUHUKHN
MOCTOSIHHOTO  TOKa. JIeHCTBHSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHMTHOE). DJIEKTPUUYECKUN TOK B )KMJIKOCTSAX U razax.

Onekrprueckas 1nenb. Cuiia Toka. DIEKTpuYecKoe HanpspkeHue. CONpOTHBIICHHE
MPOBOJIHUKA. YJEIbHOE COINPOTHBIIEHUE BelleCcTBA. 3akoH Oma [ ydacTKa LENu.
ITocnenoBaTenbHOE U apalIEIbHOE COETMHEHHUE TPOBOJHUKOB.

PaGora ©  MOHIHOCTH  3JlEKTpUuUecKoro Toka. 3akoH Jlxoyns—JleHua.
DJNeKTpUYyecKre ILeNnu W MOTpeOuTenu 3JeKTpudeckod sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[ToctossHHBIE MarHuThl. B3auMojelcTBHE MNOCTOSIHHBIX MarHuToB. MarHutHoe
noje. MarauTHoe nosie 3eMJIM U €ro 3HadYeHue Ui Ku3HU Ha 3emie. OnbeIT Dpcerena.
MarautHoe moJsie 3JeKTpUYecKoro Toka. IIpuMeHeHHe 31eKTpOMAarHUTOB B TEXHHUKE.
JleficTBME MarHUTHOTO IOJIA HAa NMPOBOJHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSHHOIO
ToKa. lcnonp30BaHME DIEKTPOABUTATENE B TEXHHYECKMX YCTPOMCTBaX W Ha
TpaHCIIOPTE.

Onbitel @apanest. SIBneHue siaekTpoMarHuTHOM uHAykuuu. IlpaBuno Jlenna.
OnexTporeHeparop. CrocoObl MOTYyUEHUs IEKTPUUECKON IHEPrUu. DIEKTPOCTAHLIUN HA
BO300HOBJISIEMbIX HCTOUYHUKAX YHEPTUU.

Jemoncmpayuu.
DneKkTpuszanus Ted.
JIBa pojia 3NMEeKTPUUECKUX 3aps/I0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEJl.
YCTpolCTBO U AEUCTBUE IEKTPOCKOIA.
DnekTpocTaTndyecKkas HHIYKIUS.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apSI0B.
[TpoBOAHUKY U AUAIEKTPHUKH.
MopnennpoBaHue CUIIOBBIX JINHUM DJIEKTPUYECKOTO TOJIA.
W cTOYHHKH MOCTOSTHHOTO TOKA.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JlencTBus 3JIEKTPUYECKOTO TOKA.

DIEKTPUUECKUHN TOK B KUJKOCTH.

["a30BBbIi1 pa3ps.

N3MepeHne Cuiibl TOKa aMIIEPMETPOM.

N3MepeHne 3IeKTpUUeCKOro HaPsiXKEHHUST BOJIbTMETPOM.

Peocrar n MarazuH CONpOTUBIICHUM.

BzauMopeiicTBre TOCTOSSHHBIX MarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH pa3eieHUsI TTOJIFOCOB MarHuTa.
MopenupoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarautHoe noJie Toka. DJIEeKTPOMAarHur.

JlelicTBME MarHUTHOIO MOJISI HA TPOBOAHUK C TOKOM.
DIEeKTPOBUTATEH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMArHUTHON WHIYKITUH.

OnbiThl Dapajes.

3aBHUCHUMOCTD HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €T0 BOZHUKHOBEHUS.
DNEKTPOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnuie padomut u onvimeol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnBITHI IO HAOTIOCHUIO DIIEKTPU3ALIUN TEJT UHIYKIIUEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue NEMCTBHS IEKTPUUECKOTO MOJISI HA TPOBOAHUKHU U JUAJICKTPUKH.
COopka u mpoBepka paboThI IEKTPUUECKON EMH MTOCTOSTHHOTO TOKA.

W3MepeHne U peryJnpoBaHue CUJIbI TOKA.

N3MepeHne u peryJIupoBaHuEe HAMPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKAa, HWIYLIETO 4YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTH  3JIEKTPUUECKOTO  COMPOTHUBIICHUS
IIPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAX IONIEPEYHOr0 CEYEHUS U MaTepraa.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUN IIPU IOCIEI0BATEIIBHOM COCIWHEHUU
JIByX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUJIbI TOKA MPHU MAPAIUIETBHOM COCIMHEHUH PE3UCTOPOB.
Ornpenenenue padOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
OrnpeneneHre MOIHOCTH 3JEKTPUUYECKOrO TOKA, BBIJIETIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HaIPsSKEHUS
Ha HEu.

Onpenenenune K111 narpesarens.

HccnenoBanue MarHuTHOrO B3aUMOJICUCTBHUS IIOCTOSIHHBIX MarHUTOB.

N3yueHre MarHUTHOTO TIOJS TOCTOSIHHBIX MArHUTOB MPU WX OOBEIUHEHUU U
pa3aeIeHUN.

HccnenoBanue NEMCTBHS DIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIKUA C TOKOM
Y MarHura OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KATYIIKE.

N3ydeHue nercTBrUs MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

KoucTpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATEIS.

N3mepenne KIIJ anexTpoaBuratesibHON yCTaHOBKH.

OnbIThl MO MCCIEAOBAHUIO SIBICHHS 3JEKTPOMATHUTHOW MHAYKIWH: UCCIEIOBAHUE
VW3MEHECHUM 3HAYEHHUS U HAIIPABJICHUS HUHAYKIHOHHOIO TOKA.



9 KUIIACC

Mexanuyeckue siBJICHHS.

Mexannueckoe  nBUKeHUe. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTENBHOCTh ~ MEXAaHUYECKOrOo  JBUWXKEHUS. PaBHOMepHOE  NpPSMOJIMHEWHOE
nexkenue. HepaBHomepHOoe mpsmMosmHelHOe nBwkeHne. CpenHsss UM MIHOBEHHas
CKOPOCTb TeJIa TP HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHOE JBIKeHHe. CBOOOIHOE TajcHUeE.
Oneite! [Nanues.

PaBHOMepHOe mBW)XEHHE N0 OKpykHOCTH. Ilepuox u wyactota oOpalueHus.
JIuHeitHasa u yriaoBast CKOpoCcTU. LIEeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akoH Herorona. Tpermit 3akoH Hprorona.
[TpyHIMI Cynepno3uIH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBXEHMs, CHIIa
TPEHUS MMOKOsI, IPYTUEe BUJIBI TPEHMUS.

Cuna TAXKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOPEHHE CBOOOJHOTO IMaJeHUs.
JBmxenue nnaHer Bokpyr Comnua. IlepBas xocmuueckas ckopocTs. HeBecoMocTs n
NIEPETPY3KHU.

PaBHOBecue MmarepuanbHOW TOYKUM. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEILUIEHHOM OChIO BpalleHusi. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHenue wummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakKTUBHOE NBHKEHHE.

Mexannueckas pabota u MomiHOCTh. PaGoTa cui TSKECTH, YNPYrocTH, TPEHUS.
CBs3b 3Hepruu u pabotsl. [loTeHnnanbHas sHeprus Teja, MOJAHATOr0 HaJl HOBEPXHOCTHIO
3emud. [loTeHnnanbHast sHEeprus ckatou npykuHsl. Knnetnueckas sneprus. Teopema o
KMHETUYECKON DHEPTUH. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUU.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHM4eCKOTo IBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHeHHE MyTeH W TPACKTOPUN IBUKEHHUS OJHOTO U TOTO K€ Tela OTHOCUTEIBHO
PAa3HBIX TEJN OTCYETA.

3. HM3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOIMHEHHOTO IBUKEHUSI.

4. MW ccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBUYKEHUS.

5. HabmroneHue ABUKEHUS TeJa IO OKPYKHOCTH.

6. HaOmiomeHue MeXaHWYECKHX SBJICHUH, NPOMCXOIAIIMX B CHCTEME OTCuéra

«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIBHO KaOMHEeTa
(bu3uku.

7. 3aBUCUMOCThH YCKOPEHUS Teja OT MacChl Teja U ICUCTBYIOIIEH Ha HETO CHJIBI.

8. HalGmronenne paBeHCTBA CHJI PU B3aMMOJICHCTBUU TEIL.

9. U3menenwue Beca Tea NpU YCKOPEHHOM JIBHIKEHUU.

10. Ilepenaya ummnynabca Ipyu B3aUMOJICUCTBUU Te.

11. IIpeoGpa3oBaHus S3HEPTUH NIPU B3aUMOJIEHCTBUU TEJL.

12. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOICHCTBHUH.

13. CoxpaneHue umnyibca npu adCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmnroeHne peakTUBHOTO JIBHKCHHS.

15. CoxpaHeHue MEXaHMYECKON PHEPTUU IPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MeEXaHMYECKOW »SHEpPrud TMpH JABWKEHUM Teja ToJ JAeicCTBHEM

IIPY>KUHBI.



Jlabopamopnusie padbomul u onvimel.

1.

2.

© oo~

10.

11.

KonctpynpoBanue Tpakta Al pa3roHa W JAJbHEHIIEr0 PaBHOMEPHOTO JBIKEHUS
HIapUKa WK TEIEKKH.

Onpenenenue cpefHeld CKOPOCTH CKOJIbKEHUS Opycka WM JBMXKEHUS IIapuKa IO
HaKJIOHHOW IJIOCKOCTH.

OnpeneneHue yCKOpeHHs! Teja MpPU PAaBHOYCKOPEHHOM JBM)KEHHMH IO HAKIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBM>KEHUU
0€e3 HauyaJIbHOU CKOPOCTH.

[IpoBepka ruMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKCHUM 0€3 HavyaabHOU
CKOPOCTH IYTH OTHOCSTCS KakK psi HEUYETHBIX YHCEN, TO COOTBETCTBYIOILUE
IPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMaJIbHOTO
JTaBJICHUSI.

Onpenenenue ko3 HULMEHTA TPEHUS CKOJIBKEHHUS.

Ornpenenenue )KECTKOCTU MPYKHUHBI.

Omnpenenenue pa®OTHl CHIBI TPEHUS TPH PABHOMEPHOM [BIDKCHHHM Tella TI0
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIPYTrOCTU MpPH MOABEME Tpy3a C HCIOJIB30BaHUEM
HETIOJBI)KHOTO M TTOJIBIYKHOTO OJIOKOB.

N3yuenue 3aKkoHa COXpaHEHUs SHEPTUU.

Mexanndeckne KoJjie0aHusl ¥ BOJHBI.

KonebatenrHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKH KoJieOaHM: TMEpUO,

4acToTa, AaMIUIMTyna. MaremMaTH4ecKHuid W NPYKWHHBIA MasTHUKH. lIpeBpamenue
SHEPIUU IpHU KosieOaTeTbHOM JBH)KECHUU.

3aryxaronue kojebanus. Beinyxnennsie konebanus. Pesonanc. Mexanuueckue

BOJIHBI. CBoOMCTBa MexaHW4yeckux BOJH. [IpomonbHble W momepedyHble BOJHBL. J[nuHa
BOJIHBI M CKOPOCTb €€ paclnpocTpaHeHUs. MeXaHWYeCKUE BOJHBI B TBEPAOM TeIeE,
celiCMUYECKHE BOJIHEI.

3Byk. I'poMmkocTh 3Byka W BbicoTa ToHa. Otpaxenue 3Byka. MHPpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.

1. HabGmronenne koeOaHMM TEI MO ICHCTBUEM CHIIBI TSDKECTH M CHUIBI YIIPYTOCTH.

2. HabGmonenue konebaHuil rpy3a Ha HUTH U HA MPYKUHE.

3. HaGmronenue BoIHYKIEHHBIX KOJIeOaHUN U pe30HaHCA.

4. PacrnpocTpaHeHHe IPO0JIbHBIX U ONEPEUHBIX BOJIH (Ha MOJEIHN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKyCTHYECKU pe30HAHC.

Jlabopamopnuie padomut u onvimeol.

1. OmnpeneneHue 4acTOTHI U MEpUOIa KOJIEOAHNI MaTEMAaTHIECKOTO MasiTHUKA.

2. OmpeneneHre 4acTOTHI U MEpUOaa KOJIeOaHUM MPYKUHHOTO MasSTHHKA.

3. MHccnemoBanue 3aBUCHMOCTH TEpHOJIa KOJICOAHUN MOABEIICHHOTO K HUTU TPy3a OT
JUTHHBI HUTH.

4. MW ccnepoBaHue 3aBUCUMOCTH MepUoAa KOJeOaHUM MPYKUHHOTO MasTHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMOCTH TiepHoOja KoJeOaHWUW Tpy3a, MOJBEIICHHOTO K HHUTH, OT

Macchl Tpy3a.



6. OmbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh TNepHofa KoyeOaHUW MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. WV3mepeHue yckopeHUs cBOOOIHOTO MaJCHUSI.
DJIeKTPOMATHUTHOE T0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE ToJIe. DIIEKTPOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHBIX  BOJH. Illkasa  snekTpoMarHuUTHBIX  BoOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSA3U.

DneKTpoMarHuTHas npupoza ceera. CkopocTh cBeTa. BoJIHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CsaoiicTBa 31€KTPOMAarHUTHBIX BOJIH.

2. BomHoBbIe cBOIICTBA CBETA.

Jlabopamopnusie padbomul u onvimel.

1. HM3yueHwue CBOMCTB 31EKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOUIIBHOTO Telle(poHa.
CBeToBbI€E SIBJICHUS.

JlyueBass mognenp cBera. Mcrounuku cBeta. [IpsmonuHeliHOe pacnpocTpaHeHUE
ceeta. 3atMenuss Connua u Jlymsl. Otpaxenuwe cBeta. [limockoe 3epkano. 3akoH
OTPa)KECHHUSI CBETA.

[IpenomiieHue cBeta. 3akoH NpeaomiieHUs cBera. [lonHoe BHYyTpeHHee OTpakeHUe
cBeta. Mcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJAX.

JIlunza. Xox nydeir B nuH3e. Onruyeckas cucreMma ¢oroanmnapara, MUKPOCKOIA U
teneckorna. ['1a3 kak ontudeckas cucrema. ban3opykocTs U 1allbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B criektp. OnbiTel HetoToHa. ClioXKEHNE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpayuu.
[IpsiMonMHENHOE pacIpOCTpaHEHUE CBETA.
OtpakeHue cBeTa.
[Tonyuenue n300paxeHuil B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.
Onrtuyeckuii CBETOBO/.
Xop ydeit B cobuparorieit JInH3e.
Xox JIy4ei B pacCEeUBAIOLICH JIMH3E.
[TonydyeHnue n300pa>keHU ¢ TOMOIIBIO JIMH3.
[Tpunnmn neictBus oToarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Mogens rnaza.
11.  PasmokeHue O€Ioro cBeTa B CIIEKTP.
12.  Tlomydenue Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomst u onvimel.
1. UccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHHS CBETOBOTO Jiyda OT yriia MajcHusl.
2. Mzydyenne xapakTEpUCTHK H300paKeHHS MpeIMeTa B TUIOCKOM 3epKalie.
3. MccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIICHHUS CBETOBOTO Jiyda OT YIJia MaJieHus Ha
IPAaHUIIE «BO3AYX—CTEKIION.
[Tomyuenne n300paxeHNii ¢ TOMOIIBI0 COOUPAOIIECH TUH3BI.
OmnpeneneHue GOKYCHOTO PACCTOSIHUS U ONITHYECKON CHIIBI COOMPAIOIICH JTUH3HI.
OMBITHI IO Pa3I0KEHUIO OEJI0T0 CBETA B CIICKT).
OnpITEl MO BOCHIPHUATHIO 1BETa MPEIMETOB MPU HUX HAOIIOJCHUM Yepe3 IIBETOBBIC
(GUIBTPEL.
KBanToBbI€ sIBJIeHUS.

CoNOORWNE

~No ok



Onwitel  Pesepdopna u mmanerapHass mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JIMHENYaThIE CIIEKTPHI.

PanuoaktuBHOCTE. Anbda, OeTa- U ramma-uznydenus. CTpoeHue aTOMHOTO sijipa.
Hyxnonnas monens atomHoro sigpa. M3oronsl. PagnoaktuBHble npeBpamieHus. [lepuon
noJrypacnaja aTOMHBIX sIJEp.

Snepuble peakuu. 3aKOHBI COXPaHEHUs 3apPsAI0BOTO U MACCOBOT0 YKCENl. DHEPrus
CBsI3U aTOMHBIX snep. CBs3b Macchl M 3Hepruu. Peakiuu cuHTE3a W JIEJICHUs sep.
Nctounuku sHeprun CosHIa U 3BE3]I.

Snepnas oHeprerwka. JIeHCTBHS pPagMOAKTUBHBIX M3JIy4CHMM Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.
CreKTpsl U3IIyYEHUs U MOTJIONICHUS.
CriexTpsl pa3InyHbIX Fa30B.
CrnekTp Bomopoaa.
HaGmonenue TpekoB B kamepe BuiibcoHa.
PaboTta cuéTunka HOHU3UPYIOMIUX U3TYICHHI.
. Perucrpanus uznydeHust NpUpOIHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopnuie padomut u onvimeol.
1. HabmroieHue CIUIONIHBIX M IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.
2. NccnemoBanne TPEKOB: W3MEPEHHE DSHEPTUM YACTHIBI 10 TOPMO3HOMY MyTH (I10
doTorpadusim).
3. 3mepenune paanoakTHBHOTO (OHA.

IHoBTOPHUTENBHO-0000IAIOIINIA MOAYJIb.

[ToBTOpUTENHHO-0000IAIOIINI MOAYJb TPEAHA3HAYEH Ui CHUCTEMATH3allud |
0000111eHUsT TPEAMETHOTO COACPKAHUS U ONBITA JIEATEIHHOCTH, MPUOOPETEHHOTO MPHU
U3YYCHHH BCEro Kypca (u3uku, a Takke /I8 TMOATOTOBKM K OCHOBHOMY
rOCYJJapCTBEHHOMY 9K3aMEHY MO (PU3HKe ISl 00yUYaIoIUXCs, BRIOPABIINUX ATOT yUeOHBIHI
MpeaMeT.

[Ipy u3yyeHHWH [OAHHOTO MOJIYJSI PEATU3YIOTCA M CHUCTEMATU3UPYIOTCS BHJIbI
NEATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECMEeUMBACTCS JOCTHKEHUE TMPEIMETHBIX U
MeTarnpeaMeTHbIX TJIaHUPYEMBIX pe3yabTaToOB oOy4eHwusl, dhopmupyertcs
€CTECTBEHHOHAay4YHasi TPAaMOTHOCTh: OCBOCHHME Hay4HBIX METOJIOB HCCIIEIOBAHUS
SIBIIGHUW TIPUPOJABI U TEXHHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATH (PU3NYECKUE SBIICHUSA,
MPUMEHSST TIOJIYYEHHBIE 3HAHUS, peuiaTh 3a7a4yd, B TOM YHCJI€ Ka4yeCTBEHHBIC U
AKCIIEpPUMEHTAJIbHBIE.

[IpyHUMNIUAIBHO AESATEIBHOCTHBIM XapakTep AaHHOTO pa3fesia peaausyercs 3a
CYET TOr0, YTO OOYJAIOITUECS BBHITOIHSIOT 3aJaHus, B KOTOPBIX UM IpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWUW PACTO3HABATh W HAYYHO OOBSACHATH (PU3MUECKHE
SABJICHUS B OKPY’KAIOLIEH IIPUPOJIE U TOBCEIHEBHOM JKU3HU;

UCIIOJIb30BAaTh HAYYHBIC METO/IbI UCCIIECIOBAHUS (PU3UUECKUX SIBJICHH, B TOM YHCIIC
JUUISl IPOBEPKU THIOTE3 U TIOJYYCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOoliee BAXKHBIX JTOCTIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HampuMmep, MNPAKTUYECKOrO0 MCIOJb30BaHUS PA3JIMUHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA TMPEBpAICHUS M COXPAHCHHUS BCEX H3BECTHBIX BHUOB
sHeprun. Kaxaas u3 TeM TaHHOTO MOJYJISI BKJIFOYAET SKCIIEPUMEHTAIbHOE UCCIICIOBaHUE
obobmatomero xapakrepa. Moaynnb 3aBepIIaeTCsl MPOBEACHUEM IUATHOCTHYECKOW U
OIICHOYHOU PaboThI 32 KypC OCHOBHOTO O0IIeT0 00pa3oBaHUsI.
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NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOIO 00mIero oOpa3oBaHMs HANpaBI€HO Ha
JOCTM)KEHUE JIMYHOCTHBIX, METalpeIMETHBIX U HPEAMETHBIX 00pa30BaTEeNbHbIX
pE3yIbTATOB.

B pesynprate u3yuyeHus (U3MKM HAa YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS y
oOyuaromierocs 0yayT copMUPOBaHBI CIEIYIONNE INYHOCTHBIE PE3yJIbTaThl B YACTHU:

1) NIaTpHOTHYECKOr0 BOCTIUTAHUS

® - NPOSABICHUE HHTEpECa K HMCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
¢u3nyecKkoil HayKu;

® - [[EHHOCTHOE OTHOILIEHUE K JTOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpa’aaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® - TOTOBHOCTh K AKTUBHOMY Yy4YacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJeM, CBSI3aHHBIX C NPAKTUUYECKHUM NPUMEHEHHEM JOCTHUKEHUHN
(107637048

® - OCO3HAaHHE BaXHOCTH MOPAJIBHO-3THYECKUX IPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTEeTUYECKOro BOCIIUTAHUS:

® - BOCHPUATHE OCTETUYECKUX KayecTB (PU3MUECKOW Hayku: €€ TapMOHHYHOTO
MIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IIO3HAHUA:

® - OCO3HAHME LIEHHOCTU (PU3NYECKOW HAYKU KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEUILIEH COCTABISIOIIEH KyIbTYpPHI;

e - pa3BUTHE HAayyHOW JIOOO3HATEIBHOCTH, HWHTEpPEca K HCCIEeI0BATENbCKOM
IEATeIbHOCTH;

5) popMupoBaHMS KYJbTYPbI 310POBbSI H SMOUMOHAIBHOIO 0J1arONOTyYHsI:

® - OCO3HaHME LEHHOCTH Oe3omacHOro oOpa3a JKH3HH B  COBPEMEHHOM

TEXHOJIOTHUYECKOM MUPE, BAXKXHOCTHU MPaBUJI O€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TETUIOBBIM 000pPYI0BaHUEM B JOMAIIHUX YCIOBHSIX;

e - c(OpMUPOBAHHOCTh HaBBbIKa pedieKkcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTI'0 )K€ MpaBa y Ipyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

® - QAaKTMBHOE YYacTM€ B pEIICHUM NPAKTUYECKHX 3ajady (B paMKaX CEMbH,
o0pa3oBaTeNbHOM OpraHu3alii, TOpOjaa, Kpas) TEXHOJOTMYECKOW M COLMAIbHOU
HaIPaBJIEHHOCTH, TPEOYIOIIHNX B TOM YHUCIIE U (PU3UUECKUX 3HAHU;

® - UHTEpeC K MPaKTUYECKOMY U3yUEHHIO Ipodeccuii, CBA3aHHBIX C (PUUKOM;

7) 3K0JIOTM4€eCKOr0 BOCIIMTAHUSA:

® - OpUCHTAIlMs HA MPUMEHEHHE (PU3NYCCKUX 3HAHWN NJIsi PENICHHS 3a7a4 B 00JIacTH
OKpY’KaloIIeH Ccpenbl, IUIAHUPOBAHHUS TIOCTYIIKOB W OIEHKHM MX BO3MOXKHBIX
MOCJIEACTBUM JUISl OKPYKAKOUIEN CPEBI;

® - OCO3HaHUE TJI00ATLHOTO XapaKTepa KOJOTUYECKUX MPOOIIEM U MMyTEH UX pelIeHUS;

8) ajanTanuy Kk M3MEHAIMMCH YCJIOBUAM COLMAJIBHOM U NPUPOIHO cpeabl:

® - MOTPeOHOCTH BO B3aUMOJCHCTBHUU TIPH BBINOJIHEHUU HMCCIIEIOBAHUN U TPOCKTOB
(u3HUeCKOl HAIIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JeATEIbHOCTD;



® - OTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIe (HOPMYyITUPOBATH UJIEH,
HOHATUS, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SIBJICHUSX;

® - OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B oO01acTu
bu3uKy;

® - [UIAaHMPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUI;

® - CTpEMJICHHE AaHAJIM3UPOBaTh U BBIABIATH B3aMMOCBS3M HPUPOJBI, OOLIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHMIA;

® - OLIEHKAa CBOUX JEHCTBHI C y4ETOM BIMSHUS HA OKPYKAIOUIYIO CPEIy, BO3ZMOKHBIX
r7100aIbHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATDI
B pesynpTaTe OCBOCHHS MpOTrpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBaHus y oOyuatomierocst 0yayT chopMUpOBaHBl MeTalpeIMeTHbIE Pe3yabTaThl,

BKJTIOYAFOIIINE [TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIC IEHCTBYSI, KOMMYHHUKATHBHBIC

YHHUBEpCAJIbHBIC YUeOHBIE ICHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbBIC YIeOHbIE TEHCTBUSI.

IMo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YueOHbIe NelicTBHUSA

Ba3oBble Jornyeckue aeiicTBUA:

® BBLISIBIISATh M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);

® YCTaHABJIMBATh CYNICCTBCHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS IS 0000IIECHUS
Y CpaBHEHWUS;

® BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHSI B PacCMaTPUBAEMBIX (akTaX, JaHHBIX U
HAOJTIOJICHHUSIX, OTHOCSAIIMXCS K (PU3NICCKUM SIBIICHUSIM;

® BBLISIBIISATh TPUYUHHO-CJICICTBEHHBIC CBS3U TIPU HM3yYCHHH (U3MUYECKUX SBICHHHA W
MPOIIECCOB, [IeNaTh BBIBOJABI C HCIOJIB30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3MUYCCKUX BEIHUNH;

® CaMOCTOSITEIBHO BBIOUPATH CIOCO0 pelieHus: yaeOHoU (u3nueckoi 3a1auu (CpaBHEHHE
HECKOJILKUX BapHAaHTOB pEIIeHUs, BHIOOp Hamboiee MOAXOIAINIETO C YIETOM
CaMOCTOSATEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBrble ucciieroBare1bCKue 1eHCTBHA:

®JICTI0JIB30BATh BOMPOCHI KaK MCCIEA0BATEIbCKUIA HHCTPYMEHT O3HAHUS;

® [IPOBOJUTH 10 CAMOCTOSITENIFHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHbBIN (PU3NYECKHI
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAaHNE (PU3UUIECKOTO SBIICHHS,

®OIICHUBATh HA MPUMEHUMOCTh M JTOCTOBEPHOCTHh MH(OPMAIUIO, TIOJYUCHHYIO B XOJE
MCCIICZIOBAHUS WIIN HKCIIEPUMEHTA;

®CaMOCTOSITENIBHO  (OPMYIHpPOBAaTH  OOOOIIEHUST ¥  BBIBOABI 1O  pe3yibTaTam
MPOBEAEHHOTO HAOIIOICHUS, ONIBITA, HCCIICIOBAHMS;

¢ IPOTHO3UPOBATh BO3MOYKHOE JalIbHEHIIee pa3BUTHE (PU3NIECKUX IMPOIECCOB, a TaAKKe
BBIJIBUTATH MIPEATNOIO0XKEHUS 00 X PA3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora ¢ undgopmanueii:

®TIPUMEHSTHh PA3JIUYHBIE METOJbI, MHCTPYMEHTBHI M 3alpoChl MpPU TOUCKE M O0TOOpe
nHGOpPMAIIMH WIH JaHHBIX ¢ YU4ETOM NPENI0KEHHON yaeOHOH (PU3NYECKON 3a1auu;

® AaHATTM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIUIO Pa3THIHBIX
BUJIOB U ()OpPM MpEACTABICHHUS;

®CaMOCTOSITEIbHO BBIOMpATh ONTHMAJIBHYIO (OpMY IMpeacTaBiIeHUs HH(pOpManuu u
WUTIOCTPUPOBATh pEIIacMble 3aJadyd HECIOKHBIMU CXEMaMH, IuarpaMMaM#, WHOU
rpaduKoil 1 UX KOMOMHALIUSMU.



KoMMyHHKaTHBHbIE YHHBepPCcaAJIbHbIE y4eOHble 1eiCTBUS:

®B X0/ic OOCYXIEHUs y4yeOHOro MaTepuasna, pe3yJlbTaToB J1Ia0OpaTOPHBIX paboT u
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJAa€MOU T€MBbI U BBICKA3bIBAaTh WJEH,
HAIlCJICHHBIE Ha PEIICHHE 3a/1a4u U MoJiepxKaHue 0JaroxenaTeabHOCTH OOLICHUS;

®COTOCTABJIATh CBOM CYXICHHS C CYXKIEHUSMU JPYTUX YYaCTHUKOB JHUANOra,
oOHapy>XKUBaTh pa3INyuMe U CXOACTBO MO3UIIUN;

® BHIpa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUChMEHHBIX TEKCTaX;

eyOJIMYHO  MPEACTaBIATH  pPe3yJibTaTbl  BBIIIOJHEHHOTO  (PU3MYECKOro  OMbITa
(9KCTIepUMEHTA, UCCIIEIOBAHUS, IIPOEKTA);

® [IOHMMATh U KUCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBHUIYAIbHON pabOTHI MIPH
PEIIEHUH KOHKPETHON (pU3nYeCcKoil mpoOIeMbl;

®IPUHUMATh LEJIM COBMECTHOM JEeATENbHOCTH, OPIraHU30BBIBATH JEHCTBUS IO €€
JOCTHKEHUIO: paclpeiessiTh POJid, 00CYKJIaTh MPOLECChl U Pe3yNbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJIEH;

® BLITIOJHATh CBOIO YacTh pabOThI, JOCTUTAsi KAueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HATPaBJICHUIO U KOOPAHMHUPYS CBOH JCHCTBHSA C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHUBATh KAYECTBO CBOETO BKJIa/a B OOIIMIA MPOAYKT MO KPUTEPUAM, CAMOCTOSITEIILHO
chOpMyIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJCHCTBUSI.

PerynsiTuBHbIE YHUBEpcaJbHbIe YueOHbIe JeiicTBUSA

Camoopranuszanus:

® BBISIBIISATH MPOOJIEMBI B JKU3HEHHBIX W YIEOHBIX CHUTYalHsX, TPEOYIOMINX ISl PeIICHHUs
(bu3MUeCKUX 3HAHUK;

® OPUEHTUPOBATHCA B PA3JIMYHBIX MMOJXOAAaX MPUHATUS PEHICHUH (MHIWBUIYAIBHOE,
MPUHITHE PELICHUs] B TPYIIIE, IPUHITHE PELICHUI rPpyIoil);

®CaMOCTOSITENIBHO COCTAaBJATh AJTOPUTM pEIIeHUs (U3NYECKON 3aJayu WM IJIaHa
UCCIIEZIOBaHUSI C Y4E€TOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh MpeajaraéMble BapUaHThl PEIICHUI;

e ieNiaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 pElICHHE.

CaMOKOHTPOJIb, IMOIHOHATbHbIN HHTEIEKT:

® 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U Tpejiarath IiaH e€ N3MEHEeHHUS;

® 00BSICHATD MIPUYUHBI TOCTHKEHUS (HEAOCTIDKEHUS) PE3YyIbTaTOB AEATEIbHOCTH, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHBHI B JEATEIHLHOCT (B TOM YHCJIE B XOJ BBIOJTHEHUS (PU3HUECKOTO
UCCIIEZIOBAHUSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS
CUTYAaIMi, yCTAaHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LI U YCIOBUSAM;

®CTaBUTh ceOsl HA MECTO JAPYroro 4elioBeKa B XOJE CIopa WM JUCKYCCHUH Ha HAYYHYIO
TEMY, TOHUMaTh MOTHBBI, HAMEPEHHS U JIOTHKY JPYroro;

eIpU3HABaTh CBOE MpaBO Ha OMMOKY NpH pelleHuH (QU3MYEeCKuX 3aJady WiIH B
YTBEPXKICHUSAX HA HAYYHBIE TEMBI U TAKOE e MPaBo JPyroro.

MNPEAMETHBIE PE3YJIBTATHI

K konmy obydyenus B 8 kijacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCS YMEHUI:

®ICII0JIB30BATh IOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE ATOMOB M
MOJIEKYJI, arperaTHbIE COCTOSHHUS BEIIECTBAa, KPUCTAJUIMYECKHE W aMOpQHBIE Tena,



HaCBIILEHHBIM ¥ HEHACBHILICHHBIN 1ap, BIAXXHOCTb BO3AYyXa, TEMIIEPATypa, BHYTPEHHSS
SHEPIHsl, TEIUIOBOM JIBUIATEIb, JJIEMEHTAPHBIM JIEKTPUUYECKUN 3apsifl, IEKTPUUIECKOE
I10JI€, IPOBOAHUKH U JTUIJIEKTPUKH, [IOCTOSHHBIN IJEKTPUYECKUM TOK, MATHUTHOE I10JIE;
epa3nuyaTh SBICHHSA (TEIUIOBOE DPACIIUPEHUE M C)KaTHe, TEIUIoIepenada, TEIIOBOE
paBHOBECHE, CMayuBaHUE, KalWUIAPHBIE SIBICHMs, HCHApEeHHe, KOHJEHCAlMs,
IIJIaBJICHHUE, KPUCTaJUIN3ALHS (oTBEpAcBaHUE), KHIICHUE, TeIIoneperaya
(TemIonpoBOIHOCTh, KOHBEKIUS, HW3JIyUYEHHUE), DJIEKTpU3ALMs TeJ, B3aUMOACHCTBHE
3apsI0B, JEUCTBHS JIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBUE
MarHuTOB, JE€HCTBHE MAarHUTHOIO IOJSA Ha INPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIMS) T0 ONUCAaHUI0O MX XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOUINX JAHHOE (PU3NUECKOE SIBJICHUE;

®pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBJICHUN B OKPY)KAIOLEM MHpE, B
TOM 4ucie (U3MYECKUe SBIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE HATSKEHHE U
KalWUIAPHBIE SBJIICHUS B MPUPOJE, KPUCTALIBI B Ipupone, usnydenue ConHna,
3aMep3aHue BOJOEMOB, MOpCKHe Opu3bl, 00Opa3oBaHME POCHI, TyMaHa, WHEs, CHera,
3JIEKTPUUECKUE SIBJICHUS B aTMOc(hepe, dIeKTPUIECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiu, Apeil( MoI0CoB, poJib MATHUTHOIO MOJIS JUISl )KM3HU Ha 3eMIle, OJIIPHOE
CUSIHUE, TpPH 53TOM I[E€PEBOAMUTH MPAKTHUECKYIO 3a7adyy B Y4YEOHYIO, BBIICISTH
CYIIECTBEHHBIE CBOICTBA (PU3HAKK) GPUZNUECKUX SBICHU;

® OIMCHIBATh U3YYEHHBIE CBOMCTBA TN U (PU3UYECKHUE SIBICHUS, HCIIONb3Yys (pu3nueckue
BEJMYMHBI (TEeMIEepaTrypa, BHYTPEHHSS DSHEPIus, KOJIMYECTBO TEIUIOTHI, yJeabHas
TEIUIOEMKOCTb ~ BEIECTBA, yACIbHAs TEIUIOTa IUIABICHUS, YyJelbHas TEIUIOTa
napooOpa3oBaHusi, yJelbHas TEIJIoTa CrOpaHus TOIUIMBA, KOA((UIHEHT IMOJIEe3HOro
JNEUCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIJIAJKHOCTh BO31yXa, JJIEKTPUYECKUI
3apsijl, CHJIa TOKa, dJICKTPUYECKOE HANIPSKCHHUE, COIIPOTUBIICHUE NIPOBOJHUKA, YACIBHOE
COIIPOTHUBJICHNE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPH OMHCAHUU
MPAaBUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJB3YEMbIX BEIMYMH, 0003HAUCHUS U
CAMHUIIBI (PU3UYECKUX BEJIIMYMH, HAXOJUTh (QOPMYJbI, CBA3BIBAIOIINE JaHHYIO
(GU3MUECKYI0 BEJIMYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

®XapaKTepu30BaTh CBOMCTBA Tes, (U3NYECKHE SBICHHUS W TPOIECCHI, HCHOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHHUs BEIECTBA,
MIPUHLIMI CYNEPHO3UIMU N0JIeH (Ha KaUeCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH OMa 17151 ydacTka 1end, 3aKoH J[xoynsa—JIeHna, 3aKkoH COXpaHEeHHs SJHEPTUH, TIPU
3TOM J/1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMAaTHYECKOE
BBIPAXKCHUE;

®00BACHATh (U3MYECKHE MPOLECChl U CBOICTBA TEJI, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHHE U3 1—2 JIOrMUeCKHUX 1IaroB ¢ onopoi Ha 1-2
U3Y4YEHHBIX  CBOWCTBA  (U3MYECKUX  SBJIICHUH, (QU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEH;

epemiath pacy€THbIE 3amaud B 2—3 JEHCTBUS, HCHONB3YS 3aKOHBI U  (OPMYIIHI,
CBs3bIBAlOIIME (U3MYECKHE BEIMYMHBL: HA OCHOBE aHalu3a YCJIOBUSA 3ajadu
3alMCBhIBAaTh KPATKOE YCIOBUE, BBISBIATH HENOCTATOK JAHHBIX JJIS PELICHHs 3a]ayH,
BBIOMpATh 3aKOHBI M (POPMYJIIBI, HEOOXOIMUMBIE 7Sl €€ peIIeHus], TPOBOAUTH PACUEThI U
CpaBHHUBATh MOJYy4YE€HHOE 3HaUeHHE (PU3MUECKON BETMYMHBI C U3BECTHBIMU JIaHHBIMU;



®pACIIO3HABATh TPOOJIEMBI, KOTOPBIE MOXHO PpEIIUTh TPH TMOMOIIH (PUINIECKHUX
METO/IOB,  HCIIONIb3Yysl ~ OINMCAaHWE  WCCIEAOBaHUS,  BBUICIATH  MPOBEpsIeMOe
MIPEATOIOKEHUE, OICHUBATh TPABIJIBHOCTh TIOPSKA TPOBEICHUS WCCIICIOBAHUS,
JIeTIaTh BHIBOJIBI;

® [IPOBOJIUTH OTBITHI 110 HAOIOJCHUIO (PH3UUCCKUX SBICHUHA WM (U3UYCCKUX CBOKCTB
Ten (KamwUISpHBIC SIBICHUS, 3aBUCHUMOCThH JIaBJICHHS BO3JyXa OT ero o0BEma,
TEMIIEPATYPBHI, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHUS TIPH U3ITyUYCHUU OT IBETA
U3TyJaromed  (MOTrJIonarIei) MOBEePXHOCTH, CKOPOCTh HWCHApeHUs BOJBI  OT
TEMIEpaTypbl JKUAKOCTH M TUIOMAAX €€ TIOBEPXHOCTH, DOJCKTpH3alHs Tel W
B3aMMO/ICHCTBUE AJICKTPUYCCKHUX 3apsIOB, B3aUMOJICHCTBUE IOCTOSTHHBIX MAarHUTOB,
BHU3yaJN3allis MarHUTHBIX TIOJIEH TIOCTOSTHHBIX MAarHUTOB, JICWCTBHSI MAarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOWMCTBa 3JICKTPOMAarHuWTa, CBOWCTBA 3JICKTPOJBHUTATEIS
MIOCTOSTHHOTO TOKa): (OpPMYJIHpOBaTh MPOBEpsieMbIe IPEAIOJIOKEHUS, COOUpPATh
YCTAaHOBKY W3 TMPEIJIOKCHHOTO OOOpPYIOBaHWs, ONUCBHIBATh XOJ OMbITa U
(bOopMyITUPOBATH BHIBOJIBI;

® BBITIOJIHATE IMPSIMBIE M3MEPEHHsSI TeMIIepaTypbl, OTHOCHTEIBHON BIQXKHOCTH BO3]yXa,
CWJIBI TOKa, HANpPSHDKCHHS C HWCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JaTYUKOB
(U3MYECKUX BEIIMYWH, CPABHUBATH pE3YJIbTaThl HM3MEPCHHA C YYETOM 3aJIaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

® IIPOBOJIUTH KCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MUECKOW BEIWYMHBI OT JIPYTOH C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPCHHH (3aBUCHMOCTH COINPOTHUBIICHUS MPOBOJHUKA OT
€r0 JITMHBI, TUTOMIAA TOTICPEYHOTO CEYCHHS W YACIHLHOTO COMPOTHUBIICHUS BEIICCTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOTHUK, OT HANPSHKEHHS HA MMPOBOJIHUKE,
UCCIICJIOBAaHUE TIOCIICIOBATEIPHOIO W IMAPAJLICIIEHOTO COCIUHEHUH IPOBOJIHUKOB):
IUTAHUPOBATh MCCIICIOBaHNE, COOMpaTh YCTAHOBKY WM BBINIOJIHATH W3MEPEHUS, CICIys
MIPEIJIOKEHHOMY TUIaHy, (DUKCHUPOBATh PE3YJIbTaThl MOTYYCHHOW 3aBHCHMOCTH B BHUJIC
Tabuuil 1 TpaduKoB, ENaTh BHIBOABI MO PE3yIbTaTaM UCCIIEI0BAHNUS,

®IPOBOJINTh KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIWYUH (yAelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTHBIICHUE MPOBOJHMUKA, Pad0Ta M MOITHOCTH JJEKTPUUYECKOTO TOKA):
TUTAHUPOBATh  M3MEPEHHs, COOUpATh JKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys
MPETI0KEHHON HHCTPYKITUH, ¥ BBIYUCIIATh 3HAUCHUE BEITUYNHBL;

ecoONIONATh TMpaBWja TEXHUKH OE30MaCHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

®XapaKTepU30BaTh TPHUHIIMIBI JICHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOPOM Ha WX OmucaHus (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIIepPMETpP, BOJBTMETP, CUETYUK DIICKTPUUYCCKOM
DHEPTUU, JJICKTPOOCBETUTEIIbHBIE TPHUOOPBI, HArpeBaTCIBHBIC  AJICKTPOIPHUOOPHI
(mpuMepsl), ANEKTPUUYECKHE TMPETOXPAHUTENN, JJICKTPOMArHUT, SJIEKTPOJIBHUTATENb
MOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHUS O CBOWCTBaXx (U3MYECKUX SBICHUA U
HE00X0IMMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

®PACIO3HABATh TMPOCThIC TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIbHBIC MPHOOPHI IO
CXeMaM U CXEMATHYHBIM PUCYHKaM (KHIIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATENh BHYTPEHHETO CTOpaHUs, JJIEKTPOCKON, PEOCTaT), COCTAaBISATh
CXEMBI JJICKTPHYCCKHX IICTeH C TOCIEI0BATCIbHBIM U TMapaJlIeIbHBIM COCTUHCHUEM
JIIEMEHTOB, pa3Inyasi YCIOBHBIC 0003HAUCHUS DJIEMEHTOB JJICKTPHUSCKUX LIETICH;



®IPUBOJUTH IpPUMEPHl (HAXOAUTH MHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BAHNUSA (PU3UYECKUX 3HAHUN B TOBCEJAHEBHOM >KM3HM s oOecnedeHus
0€30MacHOCTH TpU OOpalieHMH C NpudOpaMU U TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHMsI 3JI0pOBbS M COOJIIOIEHUS HOPM DKOJOTHYECKOIO IOBEACHUS B
OKpy’Karollei cpene;
® OCYILLECTBIIATh MOUCK MH(OpMaLuu pU3NIECKOro coepkanus B IHTepHeTe, Ha OCHOBE
MMEIOLUXCSl 3HAHUW M TYTEM CpPAaBHEHHS JOIOJHUTEIbHBIX HMCTOYHUKOB BBIIEISATH
UH(POPMaINIO, KOTOpast SIBJISIETCS IPOTUBOPEUNBOM MM MOKET ObITh HEJJOCTOBEPHO;
®JICII0JIb30BATh NP BHINOJHEHUH Y4YEOHBIX 3a/laHUil HAayYHO-TIOMYJISIPHYIO JUTEPaTypy
(U3HYECKOro CoiepKaHuUs, CIPAaBOYHbIE MAaTEepHUaIbl, pecypchl ceTu HTepHeT, BIaaeTh
npuéMamMi KOHCIIEKTUPOBAaHUSA TEKCTa, NpeoOpa3oBaHus HHPOPMALMU U3 OIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;
®CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblEe COOOLIeHHs, 00001as
MH(OPMALIMIO U3 HECKOJbKUX HMCTOYHHUKOB (PU3UYECKOrO COAEpKaHHUSA, B TOM 4HCIE
nyOJMYHO  MPEACTaBIATH  pe3yibTaTbl  MPOEKTHOW WM  HCCIEA0BATEIBCKON
JesITeIbHOCTH, MPH 3TOM I'PaMOTHO HCIIOJIb30BaTh M3yYCHHBIN MOHATUIHBIN ammapar
Kypca GU3UKH, COITPOBOXK/IATh BHICTYIIJICHUE IIPE3EHTAIUEH;
eTIpU BBHINOJHEHUH Y4E€OHBIX NPOEKTOB M HCCIEAOBAaHUN (U3NYECKUX IPOLIECCOB
pacnpenensaTh 00f3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTaBJIEHHBIMH 3aJadaMH,
CIIEZIUTh 3a BBINOJIHEHUEM IUIaHAa JEHCTBUH U KOPPEKTUPOBATh €ro, aJAeKBaTHO
OLICHUBaTh  COOCTBEHHBIH BKJIQJ, B  JIEATEIBHOCTb  TPYIIBL,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJEHCTBUE, MPOSBIISASA TOTOBHOCTD pa3pemiaTb KOH(IUKTHI.
K xonny obydenus B 9 kJacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpakaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIINUXCS YMEHHIA:
®JICIIONIb30BAaTh TIOHATHUS: CHUCTEMa OTcuéTa, MaTepuajlbHas TOYKa, TpPaeKTopus,
OTHOCHUTEJIbBHOCTh MEXaHWYECKOT'O JIBHKEHHUA, AedopMmanus (yrnpyras, miacTudyeckas),
TpEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, aOCOJIOTHO TBEPIOE TENO, LIEHTP TSKECTH TBEPJAOTO Tesa, paBHOBECHE,
MEeXaHWuecKkre  KoseOaHuWs ¥ BOJIHBI, 3BYK, MHQpPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHHIE BOJHBI, IIKajla 3J€KTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JalbHO30PKOCTh, CHEKTPbl HCIIYCKAaHUS M TOIJoLIeHus, anbda, Oera- M ramma-
W3JIyYEHUs1, U30TOIbI, SIAEpHAsl YHEPTETHKA;
epa3IMuaTh SABJICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEWHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JABMKEHUE, CBOOOAHOE MAJICHUE TEJ, PABHOMEPHOE
IBYKEHUE [0 OKPYKHOCTH, B3aMMOJCHCTBUE Te€Jl, PEaKTUBHOE JIBUJKEHHUE,
Kosie0aTeIbHOE JIBUKEHHME (3aTyXarollUe U BbIHYXJEHHbIE KOJeOaHUs), pE30HaHC,
BOJIHOBOE  JIBUKEHHE, OTpaXCHHE 3BYKa, MPSAMOJIMHEHHOE paclpoOCTpaHEHUeE,
OTpaXEHHE U MPEIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKEHUE
O0enmoro cBeTta B CHEKTP M CIOXXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCHS CBETa,
€CTeCTBEHHAas PaIMOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOrO CIIEKTPa U3ITYUYEHHUs) 1O
OMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTAHHOE
¢usnyeckoe SBJICHNUE;
®pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PHU3UUECKUX SBICHUI B OKpYXKaromeMm Mupe (B
TOM 4Hclie (U3UUECKHe SBIICHUS B MPUPOJIC: MPUIUBBI U OTIUBBI, TBUKEHUE IIAHET
ConHeuHOM cUCTEMBI, PEaKTUBHOE ABUKEHHE KUBBIX OPTaHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUYECKHME BOJHBI, IyHAaMH, 3XO, LBETa Tell,



ONTUYECKHUE  SIBIEHUS B  MpHUpPOAE, OHOJOTHYECKOe  JIeWCTBHE  BHUIMMOTO,
yIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO H3ITYYCHHUH, €CTECTBEHHBIM pPaIrOaKTUBHBIN
(OH, KOCMHMYECKHE JIy4H, paJUOAKTUBHOE M3IyYE€HUE MPHUPOAHBIX MHUHEPAJIOB,
NeCTBUE PAaIMOAKTUBHBIX M3TYYCHHI Ha OPTaHHU3M 4YeNOBEKa), IPU 3TOM IEPEBOIUTH
NPAaKTHYECKYI0 337auy B y4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOICTBa (IPU3HAKH)
(U3HYECKHX SIBIICHUM;

® ONHCHIBATh M3YYECHHBIE CBOMCTBA TEJI U (PU3MUECKHUE SIBJICHUS, HCIOIb3Ys (PU3HUECKUE
BEJIMYMHBI (CpeqHsii U MTHOBEHHAsi CKOPOCTh Tella MPU HEPAaBHOMEPHOM IBUKCHHH,
yCKOpEHHUe, MepeMelleHne, MyTh, yrioBas CKOPOCTh, CHJIa TPEHHUS, CUJia YIPYTrOCTH,
CWJIa TSKECTU, YCKOPEHHE CBOOOJHOrO MaJCHMS, BEC Tela, UMITYJIbC TENa, UMITYJIbC
CWJIBI, MEXaHH4eckasi paboTa U MOIIHOCTb, OTEHIIMAJIbHAS DHEPTHUsl Teja, MOJHATOTIO
HaJl IOBEPXHOCTHIO 3€MJIH, TOTCHIIMANIbHASL SHEPTUSL CXKATOU MPYKUHBI, KHHETHUYECKAsI
SHEPrus, NOJIHAsg MEXAHUYECKasl SHEPTHUS, IEPUOJ U YACTOTA KOJIeOAaHUH, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJOMIICHUS CPEJIbI),
MPU OMUCAHUU TPABWIBHO TPAKTOBATH (PU3MUYECKUN CMBICI HCIIOJIb3YyEMbIX BEJIMYUH,
0003HAYECHHS M €IUHUIIBI (PU3NYECKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIIHE
NaHHY!0 (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU BEJIWYMHAMHU, CTPOUTH TIpaduxu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIUYUH;

®XapaKTEepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBICHUS U MPOIECCHI, HUCIOIb3Ys 3aKOH
COXPAHEHMsI PHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIO3ULHUUA CUJ,
MPUHIMI OTHOCUTENbHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAKEHUS U TPEIOMIICHUS CBETa, 3aKOHBI COXpPAaHEHHUS 3apsoBOTO U
MaccoBOTO 4YHCENT TMpHU SACPHBIX peakiusix, Mpd ITOM JaBaTh CIIOBECHYIO
(OopMyIHpPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE;

®00BACHATh (U3MYECKHE MPOLECChl U CBOICTBA TEJI, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  TMPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYHHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMUECKHX IIaroB ¢ Omopoii Ha 2—3
M3YYEHHBIX  CBOWCTBA  (DU3MYECKUX  SBJIEHUM, (QU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

epelaTh pacu€THbIE 3a/1a4i (OMUPAIOLIUECs Ha CUCTEMY M3 2—3 ypaBHEHUI), UCHOIb3Ys
3aKOHBl U (OPMYJbI, CBS3bIBAIONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHaIu3a
YCIIOBUS 3a/layd  3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEAOCTAIOUIME WU
M30BITOYHBIC JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOTUMBIEC IJI pPEIICHUs,
IIPOBOAUTH pacuy€Tbl W OLEHMBATH PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(hU3UYECKON BETUYUHBI;

®pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PpEUIUTh NpPHU TMOMOIIM (PUIUYECKUX
METOJIOB,  MCHOJb3ys  ONHMCAHME  HCCIEAOBAaHUSA,  BBLACIATH  IIPOBEpPSEMOE
MIPENAINONIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKAa MPOBEIEHUS HCCIENI0BaHUSA,
JIeN1aTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHHUI U OTIBITOB;

®IPOBOJMTH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SABJICHUN WM (U3MUYECKUX CBOWCTB
Ten (M3ydyeHue BTOporo 3akoHa HbIOTOHa, 3aKOHA COXpaHEHUs 3HEPrUH, 3aBUCHUMOCTh
neprosa KojaebaHuil Mpy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKHUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MaJbIX KoJieOaHUH, MPSIMOIMHEHHOE PAacTIpOCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CHEKTP, H3YYCHHE CBONCTB H300pakKeHHs B
IUIOCKOM 3€pKajJle M CBOWCTB H300pakeHHs TMpeAMeTra B COOHMparoleil JuH3e,
HaOJIIO/ICHUE CIUIOMIHBIX W JIMHEWYaThIX CHEKTPOB U3IYyYEHHUs): CaMOCTOSTENbHO



coOupaTh yCTaHOBKY M3 W30BITOYHOrO Habopa 000pyAOBaHMs, ONMUCHIBATH X0/l OMBITA U
€ro pe3yabTaThl, (HOPMYITHPOBATH BHIBOIHI;

®TIPOBOJUTH MPH HEOOXOAWMOCTH CEPHUI0 TPSMBIX H3MEPEHUH, OMpEneNss CpenHee
3HauYeHUE H3MepsieMoi BeIMYHUHBI ((POKYCHOE pacCcTOsHUE COOMparoie JHH3BI),
000CHOBBIBATh BBIOOP CTIOCO0a U3MEPEHHS (M3MEPUTEIBLHOTO MTPUO0pa);

®IPOBOJNTH HCCIIEIOBAHHWE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYHUH C HCIIOJIb30BAaHHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh TyTH OT BPEMECHH IPU PAaBHOYCKOPEHHOM JIBHKCHUN
0e3 HavaJbHOM CKOPOCTH, IepruoAa KoJeOaHUl MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH yTJia OTPaKEHUS CBETa OT yrila MaJeHHsS U yria NpeJoMIIEHUs OT
yria MajeHus1): IUIaHUPOBaTh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY,
(uKCUPOBATh PE3YIbTATHI IMOJYYEHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BHJE
Tabnuil 1 rpaduKoB, Ne1aTh BHIBOABI MO pe3yIbTaTaM UCCIIEA0BAHNUS,

®IPOBOJNTH KOCBEHHbIE HU3MEpPEHUS (UINYECKUX BEIMYMH (CpeqHsii CKOPOCTh H
YCKOpPEHHE Tella TPU PaBHOYCKOPEHHOM JBMIKCHHH, YCKOPEHHE CBOOOIHOTO TaJeHUS,
KECTKOCTb TPYKUHBI, KOIPPUIUEHT TPEHHUs CKOJBXKEHHs, MeXaHudyeckas pabora U
MOIIIHOCTh, 4YacTOTa U TMepuoJ KoJieOaHWH MaTeMaTHUYeCKOro U MPY>KUHHOTO
MasATHUKOB, ONTHYECKas CWJIa COOWparomied JHH3bI, pPaJdOaKTHUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIOJHATH
U3MEpEeHUs, CIeays MPEeUIOKEHHOW HHCTPYKIIMHU, BBHIYHCISATH 3HAUCHHE BEIMYMHBI U
aHAJIM3UPOBATh TOJIYYCHHbIE pE3ydbTaThl € Yy4ETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPECHUN;

ecoONIOfaTh TMpaBUja TEXHUKU OE30MACHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opyOBaHUEM;

®pa3IMyaTh OCHOBHBIE MPU3HAKM HM3YYCHHBIX (U3MUECKUX MOJENeH: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPIOE TEJNO, TOYCUHBIM HCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
TUTAHETapHAsk MOJIENIb ATOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

®XapaKTepPU30BaTh TPHUHIUIBI JICHCTBUS W3YYCHHBIX MPHUOOPOB W TEXHUYCCKUX
YCTPOMCTB € OMOPOM HA UX OMHUCAHUS (B TOM UYHUCIE: CIIUJOMETD, TATYUKHU MOJIOKEHHUS,
pPacCTOSIHUSI M YCKOPEHHS, paKeTa, 3X0JI0T, OUKH, IEPHUCKOII, (hoToanmapar, ONTHISCKHE
CBETOBOJIBI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3UUECKUX SABJICHUN U HEOOXOUMBIE (PHU3NUECKUE 3aKOHOMEPHOCTH;
®ICTIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKU U3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
WU3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHYECKHUX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTHYECKUX 3a]a4, ONTUYECKHE CXEMBI JJIsl TIOCTPOCHHUS M300paKCHUH B TUIOCKOM
3epKajie U coOMparole JuH3e;

®IPUBOJUTH MPUMEPHl (HAXOAUTH WHPOPMALUIO O TMPUMEpPAX) MPAKTUYECKOTO
WCTIONB30BaHUS (U3NYECKUX 3HAHWH B TOBCEAHEBHON JKM3HH s oOecredeHus
0€30MacHOCTH TpHU OOpalieHnd C NpUOOpaMHu W TEXHHYECKUMHU YCTPOHUCTBAMH,
COXpaHEHHs] 3JI0pOBbS M COONIONEHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKPYXKAIOIIEH CpeE;

®OCYIIECTBIATh TMOWCK WHPOpManuu (usmueckoro coaepxkanus B VIHTepHeTe,
CaMOCTOSITENIPHO (POPMYIUPYsS TOWCKOBBIM 3alpoc, HAXOAUTH ITYTH OMPEICICHHUS
JOCTOBEPHOCTH TOJYYEHHOH HH(OpPMALMKM Ha OCHOBE WMEIOUIMXCS 3HAHUM U
JIOTIOJTHUTEILHBIX UCTOYHUKOB;

®JICTIOJIB30BATh MPHU BHITIOJHEHUH YYEOHBIX 3a/laHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3HYECKOT0 CofiepKaHusl, CIPAaBOYHBIC MaTepPUAIIbI, pecypchl ceTu MHTepHeT, BIaaeTh



npuéMaMl KOHCIEKTUPOBaHHUS TEKCTa, IpeoO0pa3oBaHus HHPOpMALMU U3 OJHOU
3HAKOBOM CUCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHMS] HA OCHOBE MH(OpMaIU
U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACp:KAHUSA, IyOJINYHO NPEACTaBIATh
pE3yJIbTaThl MPOEKTHON WM HCCIENI0BATENIbCKON NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
WCIIOJIb30BAaTh W3YYEHHBIM NOHATHUMHBINA ammapaT HM3y4yaeMoro pasjena (U3suku u
CONPOBOXKJATh BBICTYIJIEHUE IpPE3EHTAMENd ¢ y4E€TOM OCOOEHHOCTEW ayIUTOpPUHU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

KoaundyecTBo 4acos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (undposBbie)
Ne i/ IporpaMMbI Beero KOﬁHTpOJ’ILHLle HpﬁaKaneCKne 0BPA30BATETbHBIE
padoThI padoThI pecypeI
Pa3nen 1. TensioBble siBJeHUA
11 CrtpoeHnue u CBOMCTBA BEIIECTBA 7 ﬁggﬁ%ﬁiﬁ;(ﬂoﬁﬂ £4181ce
bu6mmoteka [IOK
1.2 TenoBbIe MPOIECCHI 21 1 5 https://m.edscl)lo.ru/7f418lce
Hroro mo pazaeny 28
Paznen 2. DiieKTpruyecKre 1 MATHUTHBIE SIBJICHHS
21 ey remnm 7 ) Bubamorexa LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUN TOK 20 2 7 ﬁ:tlgg_lflﬁeeﬁlsior{fﬂ f4181ce
bubnmoteka [IOK
2.3 MarsuTtHbIC SBICHHS 6 1 15 hitps://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.4 DJIEKTpOMarHuTHasi MHIYKIUS 4 hitps://m.e dS(])—E).ru 17f4181ce
Hroro mo pazaeny 37
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 145

I[TPOTPAMME
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9 KJIACC

KoJsmn4yecTBO yacos DJIeKTPOHHBbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m HporpavMmbI Beero KOﬁHTpOJ‘ILHLle H%aKanecmle 0Bpa3oBaTETLHbIE
padoThbI padoThI pecypes
Pasznen 1. Mexannuyeckue siBJICHUS
11 MexaHHYeCKOS ABMKESHHUE U CIIOCOOBI 10 1 bubmnorexa LIOK
' ero OIMHCaHHs https://m.edsoo.ru/7f41a4a6
. bubmmoteka [IOK
12 BaanmozeHicTBHe e 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmnorexa IIOK
13 3aKOHbI COXpAHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaery 40
Pasnen 2. Mexannueckue KoJjie0aHUs U BOJHbI
bubmmoteka [IOK
2.1 Mexannyeckue KoieOaHus 7 3 https://m.edso0.ru/7f41a4a6
bubmmoteka [IOK
2.2 MexaHuueckue BOIHbBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DileKTPOMarHuTHOE MOJI€e U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuoreka [{JOK
' 9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 6
Paznen 4. CBeToBble sIBJIEHUS
4.1 3aKOHBI paclpOCTPAHEHUS CBETA 6 2 Bubmorexa TIOK

https://m.edsoo.ru/7f41a4a6
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bubmnorexa LIOK
4.2 JIH3BI 1 ONTHYECKUE TPUOOPHI 6 3 hitps://m.edso0.ru/7f41a4a6
bubmnorexa LIOK
4.3 Paznoxenue 6eioro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nea 5. KBantoBble siBJCHUSA
51 Hcnyckanue ¥ MoriomieHne CBeTa 4 1 bubnunoreka LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmnorexa IIOK
52 CTpoeHHe aTOMHOTO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmnorexa IIOK
53 FLnepHbIe peaKiHH ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTe/IbHO-00001IAO NI MOYJIb
6.1 ife“iﬁiﬁﬁi c 0?:265;11{41?4 3a7-9 9 2 bubamorexa TIOK
' p yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO Yacos

KonTposbHble

Bcero
padoThI

IIpakT4eckue
padoThI

Jara
U3Yy4YeHMsI

JJleKTPpOHHBbIE LN (POBbIE
oOpa3oBaTeJibHbIE

pecypchbl

OcHOBHBIE TTOJIOKEHHUSI
MOJIEKYJISIPHO-
KHHETUYECKON TEOPUU U UX
OTIBITHBIE TTOITBEPKACHHUSI

Macca u pa3mep aTOMOB U
MOJIEKYJI

Mogaenu TBEpAOro, )KUIKOTO
1 Ta3000pa3HOr0 COCTOSTHUI
BEILECTBA

OObsicHEeHHE CBOMCTB
TBEPAOTO, KUJIKOTO U
raz000pa3HOro COCTOSTHUI
BEILIECTBA HA OCHOBE
MOJI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH

https://m.edso0.ru/4b6b1523

https://m.edso0.ru/51284758

https://m.edsoo.ru/7236c9f9

https://m.eds00.ru/94849842

Kpucrannmueckue n
amop(Hble Tena

https://m.edsoo.ru/5d25b3dd

CMmauuBaHuE U
KaWJUIAPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

https://m.edso0.ru/8bb5494b

TennoBoe pacmupenue u
CoKaTHe

https://m.edsoo.ru/42dc6eaf

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTHIO

https://m.edso0.ru/767b611b



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b

TEILUIOBOT'O JBYKECHUS
YaCTHII

10

BnyTtpeHnnss sHeprus.
CrniocoObl U3MEHEHUS
BHYTPEHHEHN YHEPIUU

Bunel Tennonepenaun

https://m.edsoo.ru/7a161b6d

https://m.edsoo.ru/e5c7ce2c

11

12

13

14

15

16

VYpok-koH(pepeHus
"IIpakTHyeckoe
HCIIO0JIb30BAHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTEepHaIOB B LEJISIX
sHeprocoepexeHus"

KonnuecTBO TEILIOTHI.
VennHasa TEMIOEMKOCTD

YpaBHEHHE TETIIOBOTO
Oananca. TeruiooOMeH U
TEIJTIOBOE PaBHOBECHE

Jlaboparopnast paboTta
"UccnenoBanue sSBICHUS
Ter1000MeHa Mpu
CMEIIMBAHUHU XOJIOTHOU U
ropsiuer BoJbI"

Pacuert xonnyecTBa
TEMJI0THI, HEOOXO0IUMOTO
JUTsI HAarpEeBaHUS Teja U
BBIICIIIEMOTO UM TIPH
OXJIAKICHU U
JlabopaTopnas paboTa
"OnpeneneHue yaenbHON
TEIUIOEMKOCTH BelecTna"

https://m.edso0.ru/47298c48

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca

https://m.edsoo0.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721



https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721

17

18

OHeprus TOIUIMBA.
VaenpHas TemiaoTa
CropaHus

[InaBneHne 1 oTBEpACBaHNE
KPUCTAJUINYECKUX Tell.

VY nenwbHas Temuora
TUJIaBJICHUS

https://m.edsoo.ru/2cf8923b

https://m.edso0.ru/5c93abab

19

20

21

22

23

24

JlabopaTtopnas pabota
"Onpenenenue yaeabHOU
TEIUTOTHI [UIABJIEHUS JIb1a"

[TapooOpazoBanue u
KoHaeHcarws. Micnapenue

Kunenue. Y nenpHas
TeruioTa napoodpazoBaHus
Y KOH/ICHCAIINH.
3aBUCHUMOCTBD TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS

BrnaxunocTs Bo3ayxa.
Jlaboparopnast paboTta
"Onpenenenue
OTHOCUTEIIBHOU BIAXHOCTH
BO3/ayXxa"

Pewrenne 3anau Ha
ONPEAEIIEHUE BIAXKHOCTH
BO3JyXa

[TpunnumBEl pabOTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO

https://m.edso0.ru/9cb89h68

https://m.edso0.ru/943361ac

https://m.edsoo.ru/e4c6ce3f

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

https://m.edsoo.ru/al4fldbc



https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc

CropaHus

25

26

KIIJI TermoBoro aBuratens.

TemuioBble NBUTATENN U
3aIIHUTA OKPYXKAOIIEH
cpelsl

3aKOH COXpaHEHUs U
IIPEBpAIECHUs YHEPTUU B
TEIUIOBBIX IpoLeccax

https://m.edsoo.ru/c1c67641

https://m.eds00.ru/89535ae3

27

28

[ToaroroBka Kk KOHTPOJBHOM
pabote mo Teme "TernoBsie

saBiieHus. I3MeHeHue
arperaTHbIX COCTOSIHUM
BenrecTna"

KonTponsHas padorta o

TeMe "TenmoBrle IBJICHUS.

N3meHeHne arperaTHbix
COCTOSIHMM BeniecTna”

https://m.edsoo.ru/dfea43fc

https://m.edso0.ru/64eb961f

29

30

DnekTpusanus tei. /[Ba
poJia IIEKTPUUYECKUX
3aps10B
Ypoxk-uccienoBaHue
"OnexkTpuzauus Tein
VHIYKLIHAEH U IpU
CONIPUKOCHOBEHHUM"

https://m.edsoo0.ru/17ef865b

https://m.edsoo.ru/lde2a6dc

31

32

B3aumoneiictsue
3apsKEHHBIX TeJl. 3aKOH
Kynona
DJIEKTPUUYECKOE TOJIE.

HanpsxeHHOCTD
IIEKTPUYECKOTO TOJIS.

https://m.eds00.ru/9753c836

https://m.edsoo.ru/46777f42



https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42

[IpyuHnMn cynepno3unuu
AIEKTPUYECKHUX MMOJIEH

33

34

Hocurenn snekrpuaeckux
3apsA0B. DIIEMEHTAapHBIN
3apsia. CtpoeHue aroma

[IpoBonHMKH 1
TURJIEKTPUKU. 3aKOH
COXpaHEHMs
UIEKTPUUECKOTO 3apsa

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al134

35

36

Pemrenne 3agau Ha
IIPUMEHEHNE CBOMCTB
IEKTPUYECKUX 3apsI0B

DIIEKTPUYECKUH TOK,
YCIIOBHSI €TO
CYILIECTBOBAHUS.
HcTounuku
AIIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/5e7ea9cc

https://m.edso0.ru/67367ddc

37

JIEHCTBHSI IIEKTPUUECKOTO
TOKa

https://m.edsoo.ru/aele7251

38

Ypoxk-uccienoBaHue

"JIeficTBHE DIIEKTPUUECKOTO

I10JIs1 Ha IIPOBOJHUKU U
JTUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

DIEeKTpUUECKUI TOK B
MeTaliax, JKUJIKOCTIX U
razax

https://m.eds00.ru/23935322

40

DnekTpuyeckas 1enb u eé
COCTaBHBIE YaCTH

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlabopaTopHas
paborta "Usmepenue u

0.5

https://m.edso0.ru/d67176b6



https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6

pEryIMpoBaHUE CHIIbI TOKA"

42

DJIEKTPUYECKOE
HarpsbkeHue. BonpTmerp.
JlabopaTtopnas pabota
"U3mepenue u
pErynMpoBaHue
HanpspKeHHs "

0.5

https://m.edso0.ru/6a219ef8

43

44

CornpoTuBieHue
ITPOBOJIHUKA. Y ACIBHOE
COITPOTHUBJICHUE BEIIECTBA

JlabopaTtopnas pabota
"3aBUCUMOCTh
ANEKTPUYECKOTO
COTIPOTHBIICHUS
MPOBOJHUKA OT €r0 JTHHBI,
TUIOIA/IN TTOTIEPEYHOTO
cedyeHus U Marepuana'

https://m.eds00.ru/98c1f226

https://m.edso0.ru/8852b3cf

45

3aBUCUMOCTBH CHJIBI TOKA OT
HarpsbkeHus. 3akoH Oma
JUTSl yJacTKa Ienu

https://m.edso0.ru/224862ac

46

47

JlabopaTopnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKQ,
UYIIETO Yepe3 pe3ucTop,
OT COTIPOTUBJICHUS
pe3UCTOpa U HANPSDKCHHUS
Ha pe3uctope”
[TocnenoBarenbHOE U

napajuiCJIbHOC COCAUHCHUA
IIPOBOAHWKOB

https://m.edsoo.ru/8fbc7cba

https://m.edsoo.ru/73f4d541



https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541

48

49

JlabopaTopnas pabota
"IIpoBepka npaBuia
CJIOKEHHS HaNPsDKEHUH Tpu
MOCJIEOBATEIBHOM
COCTMHEHUH JIBYX
pe3uctopon"

JlabopaTopnas pabota
"IIpoBepka npasuia 1jist
CHWJIBI TOKA MPHU
napajijieIbHOM COEIMHEHUN
pe3uctopon"

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

50

Pemrenne 3agau Ha
IIpUMEHEHHE 3akoHa Oma
IUISL pa3IU4HOIO
COEJIMHEHUS] TPOBOAHUKOB

https://m.edsoo.ru/24e36972

51

PaboTa u MOIIHOCTD
JIEKTPUUECKOT0 TOKA.
3akoH JIxoynsa-Jlenna

https://m.edsoo0.ru/821f4c5b

52

53

JlabopaTopHnas pabota
"Onpenenenue paboTsl U
MOIITHOCTH JIEKTPUYECKOTO
TOoKa"

DJIEKTPUUYECKHUE LIETH U
noTpeduTeNnu
JJIEKTPUYECKON DHEPTUH B
obITy. KopoTkoe 3ambikaHue

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

ITocTosiHHBIE MAarHUTHI, UX
B3aMOJICHCTBHE

https://m.edso0.ru/6e766c29

55

Ypok-uccienoBanue
"N3yueHue noneun

https://m.edso0.ru/3ab2bd56



https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56

MMOCTOSHHBIX MATHUTOB"

56

57

MarsauTHoe€ MnojJie.
MarauTHoe mojie 3eMiIu U
€ro 3HaueHue I KU3HU Ha
3emiie

[ToaroroBka Kk KOHTPOJIBHON
pabote 1Mo Teme
"DneKTpruUecKue 3apsiibl.
3apsKEHHBIE TEJIa U UX
B3aUMOJICHCTBHS.
[TocTossHHBIN
ANEKTPUIECKUNA TOK"

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

58

59

KonTponsHas padora o
Teme "DIEKTPUYECKUE
3apsabl. 3apsyKCHHBIE Tena
Y UX B3aUMOJICHCTBHUS.
[TocTosiHHBIN
ANEKTPUYECKUN TOK" /
Bceepoccutickas
MpoBEpOYHas paboTa

Pesepsurlit ypok. Pabora ¢
TEKCTaMH 110 TeMe
"ITocTostHHBIN
ANEKTpUYECKUN TOK" /
Bceepocculickas
MpoBepoyHas padbora

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab

60

61

OmneiT Opcrena. MarautHoe
0JI€ DJIEKTPUYECKOTO TOKA

MarauTtHoe noJjie KaTyIiKu

C TOKOM

[Ipumenenue

0.5

https://m.edsoo.ru/c81d38dd

https://m.edso0.ru/d4f9896¢



https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c

AIIEKTPOMArHUTOB B
TexHuke. JlaboparopHas
pabota "U3yuenue
JEMCTBUS MarHUTHOTO TIOJIS
Ha IPOBOJHHK C TOKOM"

62

63

64

DNeKTpoaBUTATENh
MOCTOSTHHOTO TOKaA.
Hcnonp3oBanue
AIEKTPOABUTATENIECH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE.
JlaGopaTopHnas paboTa
"KoHcTpynpoBanue u
U3y4eHue paboThl
aJeKTpoaBUTraTes"

Omnbrter @apanes. 3akoH
3JIEKTPOMArHUTHOM 1
nHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop.
CriocoObI moy4yeHust
ANEKTPUUYECKON SHEPTHHU.
DJIEKTPOCTAHIINU Ha
BO300HOBIISIEMBIX
HMCTOYHUKAX YHEPTUU

https://m.edso0.ru/9c99a4b7

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

65

66

[ToaroroBka Kk KOHTPOJILHON
pabote 1o Teme
"DnexkTpuuecKue u
MarHuTHbIE ABJIEHUS"
KounTponsHas padora o

TeMe "DINEeKTPUUECKHUE U 1
MAaTrHUTHBIE SIBJIICHUA"

https://m.edso0.ru/e35e6336

https://m.edsoo.ru/fc544d96



https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96

PesepsHblii ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/7d3485el
"TennoBrle sIBJICHUS"
PesepsHblii ypok. Pabora ¢
68 TEKCTAMH T10 TEME 1 https://m.edsoo.ru/46a7afas
"MaruuTtHble IBIeHUS"
OBIIEE KOJIMYECTBO HACOB 68 145

I10 ITPOTPAMME



https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

Ne
n/n

Tema ypoka

Mexannyeckoe IBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCUTEIIBHOCTD
MEXAHUYECKOTO JIBUKECHUSA

KoaundecTBOo 4acoB

Bcero

KonTposbHble
padoThI

IIpakT4eckue
padoThI

Jlara
U3Yy4YeHMsI

DJIeKTPOHHbIE HHU(PPOBBIE
oOpa3oBaTte/ibHbIEe

pecypcsl

https://m.edsoo.ru/54c98fca

https://m.edsoo.ru/5¢869dc5

PaBHOMEepHOE
MPSIMOJIMHENHOE JBUKEHUE

https://m.edsoo.ru/bc342e86

HepaBnomepnoe
IPSMOJIMHENHOE IBUKEHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTh

[IpssMonuHeniHoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHHUE

CxopocTh NPSMOIUHEHHOTO
PaBHOYCKOPEHHOT'O
nBrxeHus. I'padpuk
CKOPOCTH

https://m.edsoo.ru/9d51e741

https://m.edsoo.ru/cbb4116b

https://m.edsoo.ru/2c456185

JlaGopartopnas pabota
"OnpeneneHue yCKOpeHus
TeJa IpU PaBHOYCKOPEHHOM
JIBYDKEHNU 110 HAKJIOHHOU
MJIOCKOCTH"

https://m.edsoo.ru/dfd66c69

CB0OOIHOE TTaJIEHHE TEIL.
Onpltel [Nanunes

https://m.edsoo.ru/163cf472



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE NBHKEHUE TTO
OKpykHOCTH. [lepnon u

9 4acToTa OOPAIICHHS. https://m.edsoo.ru/7a978b7a
JIunelinas u yriosas
CKOPOCTH

10 Hentpoctpemutensroe https://m.edso0.ru/21f74al3
YCKOpEHHE

11 Hepeyi 3akon HpioToHa. https://m.eds00.ru/8776289d
Bexkrtop cuibl

12 Bropoid 3akoH Herotona. https://m.edso0.ru/6b639d94
PaBHopelicTByIOIIAs cria

13 Tperuit sakon Heiotona, https://m.edso0.ru/6155617¢
Cynepriozunusi cui
Pemenwne 3amau Ha

14 PUMCHEHHUE 3aKOHOB https://m.edsoo.ru/52e8393d
Hrrotona

15 Cuna ynpyroctu. 3akon https://m.edsoo.ru/ef3a2d7f
I'yka

16 Pemenue 3aza4 no Teme https://m.edsoo0.ru/3bf34e6¢
«Cuna ynpyroctu»
JlaGopartopnas pabota

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/aa6e6bc3
PY>KUHBD)

18 Cuna Tpenus https://m.edsoo.ru/67bcdefb

19 Pemerue sana4 no reme https://m.eds00.ru/97¢5c938
«Cuna TpeHus»
JlaGopaTtopnas pabota

20 Onpenencnne https://m.edsoo.ru/78ff698¢c

kodhUIEeHTa TPCHHUS
CKOJIb)KeHUA"



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c

21

22

Pemenue 3anau no teme
"3akonbl HetoTona. Cuna
ynpyroctd. Cuna Tpenus"”

Cuiia TSXKEeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
YckopeHnue cBOOOTHOTO
naJCHUS

https://m.edso0.ru/885c63el

https://m.edsoo.ru/c4cba3c3

23

VYpok-koHpepeHus

" JIBU>KEHHE TEII BOKPYT
rPaBUTALMOHHOTO LIEHTpa
(Conmueynas cucrtema).
lMamaxktukn"

https://m.edsoo.ru/6a48e5c3

24

Pemenne 3agau no teme
"Cuna TSKECTH U 3aKOH
BCEMHUPHOIO TSATOTEHUS "

https://m.edso0.ru/8b4d9f83

25

26

27

IlepBast kocMuUecKas
ckopocTtb. HeBecomocTs n
neperpy3Ku

PaBHOBecue MarepuanbHOW
TOYKH. AOGCOJIFOTHO TBEPIOE
Teso. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKPETIEHHON OChIO
BpanieHusi. MOMEHT CUJIBI.
LlenTp TsxecTH

PaBHOBecne marepuanbHOW
TOYKH. AGCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOTO
TeJla ¢ 3aKpETIEHHON OChIO
BpaleHusi. MOMEHT CHUJIbI.
IlenTp TsKECTH

https://m.edsoo.ru/5f38dba5

https://m.edsoo.ru/a351cela

https://m.edso0.ru/6872abf4



https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4

28

29

Pemenue 3agay mo reme
"MowmeHT cuibl. LlenTp
TsHKecTH"

[ToaroroBka K KOHTPOJBHOMN
pabote 1Mo Teme
"MexaHn4ecKoe ABUKEHHE.
BzaumoneiictBue Ten"

https://m.edsoo.ru/77b2c6c5

https://m.edsoo.ru/2bafb487

30

31

KonTponsHas padora o
TeMe "MexaHnudeckoe
nBmxkeHue. Bzanmoeiictsue

"

TCJI

HNmnynec Tena. UMmyibe
CUJIBL. 3aKOH COXPaHEHHUS
UMIyJIbCca. YIIPYTO€ U
HEYIPYroe B3aUMOJICHCTBUE

https://m.edsoo.ru/fc25194b

https://m.edso0.ru/251e6f13

32

33

Pemenne 3anau o teme
"3aKOH COXpaHECHHUS
uMIyibca'
VYpok-koHpepeHus
"PeakTHBHOE JIBM)KCHHUE B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

34

Mexanunueckas pabota u
MOIITHOCTb

https://m.edso0.ru/848ba637

35

Pabota cumbl TSXKECTH, CHITBI
YOPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/d7a7c555

36

JlabopaTopHast paboTa
«Ormpenenenne paboThI
CHWJIBI TPSHHS TIPH
PaBHOMEPHOM JIBUKCHHUH
TeJa 110 TOPU30HTAIBHON

https://m.eds00.ru/667c837e



https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
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INPOBEPAEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA
8 KUIIACC

Kon
NpOBePsSIEMOT0
pe3yJbTaTra

1.1

1.2

1.3

1.4

IIpoBepsiemble mMpeaAMeTHbIE Pe3yJabTAThl 0CBOECHUSI
OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 001IeT0
oOpa3oBaHus

HCIIOJb30BAaTh ITOHATHA

pasiinvdaTth ABJICHUA IO ONMMCAHUIO UX XaPAaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIINX OAHHOC (1)I/ISI/II'ICCK06
SBJICHHUC

pacrno3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHHUM B
OKpYy)XaromieM MHpe, B TOM uucie (U3NUECKUe SBICHUSA B
MpUpojJie, TP ITOM TMEPEBOJUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIACISITh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKH)
bu3nuecKux sSBICHUMN

OMHCHIBATh MU3YYCHHBIC CBOWCTBA TEN M (PU3UUECKHUE SIBJICHUS,
UCTIOJIb3Ysl (PU3NYECKUE BEJIMYUHBI, MIPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (PUIUYECKUNA CMBICT HCIHOIB3YEMbIX BEIUYHH,
0003HAUCHHUSI W E€IUHUIIBI (U3UYECKUX BEIUYUH, HAXOJHUTH
dbopMyIbl, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C
IPYTUMH  BEIIMYMHAMH, CTPOUTHh TpaUKd  M3YUYEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEIIMYUH

1.5

1.6

1.7

XapaKTepu30BaTh CBOWCTBAa TeJ, (U3WYECKUE SIBICHUS U
MPOLECCHI, MCIOIb3Ys] M3YYEHHbIC 3aKOHBI, MIPU 3TOM JaBaTh
CIIOBECHYIO (OPMYIHpPOBKY 3aKkOHa U 3alMChIBaTh €T0
MaTeMaTHYE€CKOE BBIPAKEHHE

OOBSCHATh (PU3MYECKUE NPOLECChl U CBOWCTBA Tel, B TOM
YlUCJie U B KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBISTh IPUUYUHHO-CIICJICTBEHHBIE CBSI3HU, CTPOUTH
00bsicHeHne U3 1 — 2 JOrMYeCKUX IIaros ¢ momomprn 1 — 2
M3YYCHHBIX CBOWCTBA (U3MUYECKUX SIBIICHUH, (U3MUIECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH

pemarb pacyéTHble 3aJadyd B 2 — 3 ACUCTBUSA, HUCHONB3YS
3aKOHBI U (POPMYIIBI, CBS3bIBAIOIINE (PU3HUECKHE BETHMUMHBL: HA
OCHOBE aHAJIM3a YCJIOBMS 3aJ1auy 3alMChIBaTh KPATKOE YCIOBHE,
BBISIBJISITh HEJOCTATOK JAHHBIX JJIsl PEIlIeHUs 3a7a4uu, BbIOMpaTh
3aKOHBl W (GOpMyJBl, HEOOXOoAWMBbIE I €€ peUIeHHs,
IPOBOAUTH pPAacu€Tbl W CpPAaBHMUBATh IIOJYYEHHOE 3HA4Y€HHUE
(bu3MUecKoi BeIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pELIUTh IPH
NoMOUIM  (PU3MYECKUX  METOJAOB, MCHOJB3Yysl  OIHCaHUE
HCCJICIOBAHUS, BBIACIATH IPOBEPIEMOE MPEANONIOKEHUE,
OLICHUBATh MPAaBUJIBHOCTh NOPSAJIKA MPOBEACHUS UCCIIEI0BAHUS,




J€J1aTh BBIBOAbI

1.9

MPOBOAUTH OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUN WU
(GU3UYECKUX CBOWCTB Teil: (OPMYIUPOBATH MPOBEPSIEMbIE
MPEANONIOKEHUsI, COOMpPAaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO
0o00OpyZ0BaHMsI, OMHUCHIBATH XOJ ONbITa M (HOPMYIHUPOBATH
BBIBOJIbI

1.10

1.11

BBIIIOJIHATh ~ MpPsIMbIE  M3MEPEHHUsI C  HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (U3UMYECKUX BEIUYUH,
CpaBHMBATh pE3yIbTaTbl H3MEPECHUN C YYETOM 3aJaHHOM
abCOTIOTHON MOTPEIIHOCTH

MPOBOJIUTH HCCJIEOBAHUE 3aBUCUMOCTU OJHON (uU3ndecKon
BEJIMYMHBI OT APYrod ¢ MCIOJIb30BAaHUEM MPSAMBIX U3MEPECHUM:
IJIaHUPOBaTh  HMCCIAEIOBaHHWE, COOMpaTh  YCTAaHOBKY U
BBIIIOJIHATh HM3MEPEHUSA, CIHEAys MNPEIIOKECHHOMY IUIaHYy,
(buKcUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTU B BUJE
Tabaui, W TpadHuKOB, JeNaTh BBIBOJBI IO pe3yJbTaTam
HCCIICIOBAHUS

1.12

1.13

1.14

MPOBOJAUTH KOCBEHHBbIE W3MEpPEHUS (U3MUYECKUX BEIMYUH:
IUIAHUPOBATh U3MEpEHUs, coOupaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAysl IPEIIOKEHHON UHCTPYKINHN, U BBIYUCIIATH
3HAYEHUE BEITUYUHBI

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Npu padoTe c
1a00paTOPHBIM 000PYIOBaHUEM

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OIOPOM HA MX OMMCAHMSs, UCIIOIb3Ys
3HAHUS O CBOMCTBaX (PU3MUYECKUX SBIECHUI M HEOOXOIUMBIE
¢bu3nueckue 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh  NIPOCTbIE  TEXHUYECKHE  YCTPOMCTBA U
W3MEPUTENIbHBICE TPUOOPHI MO CXeMaM U CXEMaTHYHBIM
PUCYHKaM, COCTAaBJISITh CXEMbI SJEKTPUYECKUX LeNerd C
MOCJIEA0BATEIbHBIM 151 rapajieabHbIM COEIMHEHUEM
AIIEMEHTOB, pa3nyas YyCIOBHbIE O0O0O3HAYEHHUS DIIEMEHTOB
ANEKTPUYECKUX LIeNEn

1.16

MPUBOAUTE TPUMEPHI (HAXOAUTh HWH(OpMAIMIO O TpHMEpax)
MPAKTUYECKOTO  HMCIOJB30BaHUS  (U3HYECKUX 3HAHWA B
MMOBCETHEBHOM JKM3HU IS oOecreueHus Oe30MMacHOCTH TMpHu
oOpaieHnd ¢ TpudbopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHCHHS 3JI0POBbsI U COOJIOJCHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHHSI B OKPY’KAOIIICH cpejie

1.17

OCYIIECTBIIATh MOUCK MH(pOpMauu GU3NIECKOTO CONEepKaAHUS
B cetu VHTEepHET, HAa OCHOBE HMMEKIIUXCS 3HAHUUW U NYTEM
CpaBHEHU JIOTIOJTHUTEIILHBIX HCTOYHUKOB BBIJICIISTD
WH(OPMAIIUIO, KOTOPAst SBIISETCS TPOTUBOPEUNBON HIIM MOXKET
OBITh HEIOCTOBEPHOM

1.18

UCTOJIb30BaTh NPHU BBHIMOJIHEHUN YYEOHBIX 3aJaHUN HAy4dHO-




NOMYJISIPHYIO ~ JIUTEpaTypy  (U3HYECKOTO  COACpKAHUS,
CIIPABOYHBIC MaTepHaibl, pecypchl ceth MHTepHeTr; BiaaeTh
npuéMaMl  KOHCIIEKTHPOBaHUS  TeKCTa, MpeoOpa3oBaHUs
uH(opMaluu U3 OJTHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpAaTKHUE YCTHBIE
cooOmenuss, o0000mas uHpOpPMAIMIO U3  HECKOJIBKUX
HUCTOYHUKOB  (PU3MUECKOrO0 COJEpKaHMs, B TOM 4HCIIE
nyOJMYHO  TMPEACTABISITH  Pe3yJNbTaThl  MPOCKTHOW  WIIU
UCCIEA0BATENbCKOM  JOEATEIbHOCTH, NPH 3TOM TI'PAMOTHO
WCIIOJIb30BaTh HM3YYCHHBIM TOHSATUWHBIA anmapar Kypca
(U3HUKH, CONPOBOXKAATH BHICTYIUIEHUE MPE3EHTALIEN

1.20

IpU BBINOJIHEHUM YYEOHBIX TPOEKTOB U HCCIEIOBaHUN
(u3MYECKUX MPOLIECCOB PACIPEAENATh O0S3aHHOCTU B IpyIIe
B COOTBETCTBHM C IOCTABJICHHBIMH 3aJadyaMu, CJIEAUTh 3a
BBIMIOJJTHEHUEM IUJJaHA JICMCTBUM W KOPPEKTUPOBATH €TO,
a/IecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JAESITEIbHOCTh
IpYIIbI, BBICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOJEIHCTBUE,
MPOSIBIISASI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

9 KUIIACC

Kon

NpoBepPsieMOro
pe3yJbTaTa

1.1

1.2

1.3

1.4

IIpoBepsieMmble mMpeaAMeTHbIE Pe3yJbTAThl 0CBOECHUSI
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHus

HCIIOJIb30BATb U3YUYCHHBLIC IIOHATHA

pa3nuyaTh ABJICHUSA MO OMUCAHHUIO MX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JICMOHCTPHUPYIONIUX JTaHHOE (DHU3UYECKOE
SIBJICHUE

pacro3HaBaTh MPOSBICHUEC M3YyYCHHBIX (DPU3MUYCCKUX SIBJICHHI B
OKpY)XaroIlleM MHpEe, B TOM 4YHCIC (U3HUYECKHE SIBJICHUS B
OpUPOJE, MPH OSTOM IEPEBOANUTH MPAKTUYCCKYIO 3a1ady B
y4eOHYI0, BBIJCIATH CYIIECTBCHHBIC CBOWCTBA (MPHU3HAKH)
(U3UYECKUX SBIICHUMA

ONMKCHIBATh M3YYECHHbIE CBOMCTBA TeNl U (DPU3UYECKHE SBIICHUS,
UCTIOJIb3yd (PU3UUYECKHE BEIIMUYMHBI, P ONMHUCAHUU TPABUIBHO
TPakTOBaTh (PU3WYECKUNA CMBICT HCIHOJIB3YEMbIX BEJIMYMH,
0003HaYeHUs! W eAUHUIBI (U3MYECKUX BEJIMYUH, HAXOJUTh
(dbopmMymBl, CBSA3BIBAIOUINE MAHHYIO (DPU3MUECKYIO0 BEIMYUHY C
JPYTMMHU  BEIUYMHAMH, CTPOUTh TpaduKd  HM3yYCHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U
MPOLECCHI, MCIOIb3Ysl M3YYEHHbIC 3aKOHBI, MPU 3TOM JaBaTh
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHa M 3alUCHIBaTh €ro
MaTeMaTHYE€CKOE BhIPAKEHHE




1.6

1.7

OOBSICHATh (DU3UYECKUE TPOIECChI W CBOWCTBA TEN, B TOM
YHUCJIC M B KOHTEKCTE CHTYAIlUi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABJIATH IPUUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH
00bBsicHEHHE U3 2 — 3 JOTMYECKUX IIIaroB € IOMOIMIBI0 2 — 3
U3YYCHHBIX CBOWCTBA (U3MUYECKHUX SIBIICHUH, (DU3UIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

pemaTh pacu€THBIC 3a1a4H (OMUpAIOIIKEcs Ha cUCcTeMy u3 2 — 3
ypaBHEHUI), UCHOJb3ys 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIIME
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBMS 3a7aud
3aMKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEIOCTAIOIIME WU
M30BITOYHBIE JaHHbIE, BHIOMpPATh 3aKOHBI U  (HOPMYIIBI,
HEOO0XOAUMBIE /ISl PEelleHUs], IPOBOIUTH PACUETHI U OLICHUBATH
pPEAIUCTUYHOCTh  TOJYYEHHOTO  3HA4Y€HUs  (PU3HUECKOU
BEJIMYHMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTH MPH IOMOIIU
(U3MYEeCKNX METO/OB, HCIIOJb3Ysl OIUCAHHE WCCIIEA0BaHMS,
BBIZICIIATD IIPOBEPSAEMOE IIPEATIOJIOKECHHUE, OLICHUBATH
IIPAaBWIBHOCTh IIOpsAJKAa IIPOBEACHUS MCCICNOBAHM, JejaTh
BBIBO/Ibl, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUH U ONBITOB

1.9

1.10

IPOBOJIUTH OMBITHI M0 HAOMIONEHUIO (PU3NUECKUX SBICHUNA WIIN
(u3NYeCKUX  CBOMCTB  TEJI:  CAMOCTOSATEIBHO  COOMpATh
YCTaHOBKY M3 U30BITOYHOr0 Ha0Opa 000pyI0BaHUs, ONIUCHIBATh
XOJ OTBITA U €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOIBI

MPOBOJUTH MPH HEOOXOIUMOCTH CEPHUI0 TPSIMBIX HW3MEPCHUH,
ONpeneNsisi CpelHee 3HAuCHUE HW3MEpSeMOW  BEIIMYMHBI
(dboxycHOe paccTosiHMe coOuparoieid JMH3bI), 00OCHOBBIBAThH
BBIOOp crioco0a u3MepeHus (M3MEPUTENHHOTO Mpubdopa)

1.11

MIPOBOJIUTH UCCJICOBAaHUE 3aBUCUMOCTEH (PU3UUECKUX BEITUYUH
C WCIOJIb30BAaHUEM TMPAMBIX HU3MEPEHHIl: TJIaHUPOBATh
HCCIEOBaHUE,  CaMOCTOSATEIBHO  COOMpaTh  YCTaHOBKY,
(buKCUpOBaTh pe3yJIbTaThI MOJTy4eHHOM 3aBUCHUMOCTH
(GU3UYECKUX BENWYUH B BHUAEC Tabmumu rpadukoB, aenatrh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBaHUS

1.12

1.13

1.14

IPOBOJAUTh KOCBEHHbIE HU3MEpPEHUS (U3NYECKUX BEJIMYHUH:
IUIAHUPOBATh U3MEpEHUus, coOupaTh HKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJIHATb U3MEPEHHUs, CIELys MPEII0KECHHOU
MHCTPYKIIUH, BBIUHCIIATh 3HAYCHUE BEJIMYMHBI U
AHAIM3UPOBATH IOJIYYCHHBIE PE3YJIbTAaThl C YUYETOM 3aJIlaHHOU
IIOTPELIHOCTH U3MEPEHUI

cOOMIOaTh TMpaBHia TEXHUKH O€30macHOCTH TMpH pabore ¢
71a00paTOPHBIM 000PYIOBAaHHEM

pa3iuyaTh OCHOBHBIE TIPU3HAKH UW3YYEHHBIX (PU3HMUECKUX
MOJeJieil: MaTepualibHasi TOYKa, a0COJIIOTHO TBEPIOE TEIO,
TOYCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3Q, MJIaHETapHas
MOJICJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Siipa



1.15

XapaKTepU30BaTh MPUHUUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOM HA UX OMHCAHUS, UCIIONIb3Ys
3HAaHUS O CBOMCTBaX (DU3MUECKUX SIBIEHUI M HEOOXOIUMBbIE
(du3nyecKre 3aKOHOMEPHOCTH

1.16

1.17

HCIIOIh30BaTh CXEMBl M CXEMATHYHBIE PUCYHKH H3YYCHHBIX
TEXHUYECKUX YCTPONCTB, W3MEPUTEIBHBIX MNPUOOPOB U
TEXHOJIOTUYECKUX  MPOLECCOB MpPH  pElIeHUU  ydeOHOo-
MPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBl IS IMOCTPOCHUS
HM300pakeHUH B IJIOCKOM 3€pKaJie U COOMparoliei TuH3e
MPUBOAUTE TPUMEPHI (HAXOAUTh WH(OpMaLMIO O TpHMEpax)
MPaKTUYECKOTO  HCIOJB30BaHUSA  (U3MYECKUX 3HAHUUA B
MOBCETHEBHOM >KMU3HU ISl oOecrieueHus O€30MacHOCTH MpU
oOpamieHud ¢ npuOoOpaMu U TEXHUYECKHUMHU YCTPOUCTBAMHU,
COXpaHEHHUS 3J0POBbS U COOJIFOJACHHUS HOPM SKOJOTHYECKOTO
MOBE/ICHUS B OKPY>KAIOIIEH cpeae

1.18

1.19

1.20

OCYILECTBIIATh MOUCK MH(POpPMAIMH (PU3UUYECKOTO COJIEPIKAHUS
B cetu MHTepHeT, caMocTOsITENbHO (DOPMYIUPYsE MOUCKOBBIN
3alpoc, HAXOAWTHh IYTH  ONPEIEICHUS  JOCTOBEPHOCTH
NOJy4YeHHON MH(pOpMAIMK Ha OCHOBE MMEIOLIUXCSA 3HAHUU U
JIOTIOJIHATEIIBHBIX UICTOYHUKOB

UCIIOJIb30BaTh TNPU BBHIMOJHEHUH Y4eOHBIX 3aJaHUil Hay4dHO-
NOMYJISIPHYIO  JIUTEpaTypy  (U3MYECKOTO  COACpKaHUS,
CIpaBOYHbIE MaTepuajbl, pecypcbl ceTu VHTepHeT; BlaaeTh
npuéMaMl  KOHCIIEKTHPOBAaHUS  TEKCTa, IpeoOpa3oBaHUs
uH(GOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBIC MMMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE MH(GOPMAITUU U3 HECKOJIbKHX HCTOYHUKOB (PU3HUECKOTO
COJIepXKaHus, MyOJIHMYHO MPEACTABIATh PE3yabTaThl TPOCKTHOMN
WM HCCIIEI0OBATEIbCKOM NEATENbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BAaTh M3YYEHHBIA IMOHATUMHBIN aIapar U3y4acMoro
paznena GU3NKU U COMPOBOXKIAThH BBHICTYIUICHUE MPE3CHTAIIUEH
C yu€TOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

OpU  BBIMOJTHEHUH Y4YEOHBIX TIPOEKTOB U  HCCIIEIOBAHUN
(U3UYECKUX MPOIECCOB pacHpeesiTh 00S3aHHOCTU B TPYIIE
B COOTBETCTBUM C IIOCTABJICHHBIMHM 33/1a4aMH, CJIEIUTHh 3a
BBIIIOJJHEHUEM IIJJaHA JICMCTBUM M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIIEGHUBATh COOCTBEHHBIH BKJIAaJ B JCATEIHHOCTH
IpYINbl, BBICTPAaUBATh KOMMYHUKATHBHOE B3aMMO/ICUCTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI




MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon
pasaesa

Kon
SIeMEHTA IIpoBepsiemble 3JieMEHTHI COlePKAHUS
TEITVIOBBIE ABJIEHUA
OcHoBHbIE MOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON TEOpHH CTPOEHHMs BellecTBa. Macca
6.1 U pa3mepbl MoJieKys. ONBITHI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHOKUHETUYECKON
TEOPHUH
Mogenu TBEPAOTroO, KUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMI ~ BemlecTBa.  Kpucramimueckue U
amop(HbIe Tena
OOBsiCHEeHHE CBOMCTB T'a30B, KUIKOCTEH M TBEPIBIX
6.3 TN Ha OCHOBE MOJIOKEHU
MOJICKYJISIPHOKUHETUYECKOU TEOPHH
6.4 CmaunBaHueE U KaOWUISIPHbBIE SIBIICHUS
6.5 TemnoBoe pacmmpeHne u cxaTue
6.6 Temneparypa. CBs3p TeMIlepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JABMKEHHUS YaCTHUII
Buyrpennsis  sHeprus.  CnocoObl  M3MEHEHHUS
6.7 BHYTpEHHEH SHEPTHH: TemIonepeaaya u
COBepIIIeHUE pabOThI
6.8 Buast TeIJIOTIEPEIayuu: TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3TyYEHUE
6.9 KomuuectBO TEmimoThl. YIelbHAad TEMIOEMKOCTh
' BEIIIECTBA
6.10 TenooOMeH U TEIJIOBOE paBHOBECHE. YPaBHEHHE
TEIUIOBOTO OasiaHca
6.11 [InaBneHue u OTBEpJEBAaHHE KPUCTAUIMUECKUX
' BEILECTB. Y IeJbHas TEIUIOTA IUIaBICHUS
[TapooOpazoBanne u koHjeHcanus. Mcmapenue.
6.12 Kunenne. YnenpHast Teruiota mnapooOpa3oBaHMUs.
3aBUCHUMOCTD TEeMIIepaTypbl KUTICHUS oT
aTMOC(hEpHOTO JaBICHUS
6.13 BnaxHocTh BO31yXxa
6.14 OHeprus TOIuIMBa. Y IesbHAasl TEIJIOTa CrOPaHUs
[Mpunnunsr pabotel TemnoBbix ABurareneit KIIJ]
6.15 TEIUIOBOTO JBHUTaTens. TemnoBble IBUTATEId U
3alllUTa OKPYXKAIOIIEH CpeIbl
6.16 3aKOH COXpaHEHHS W TMPEBPAILCHUS] HHEPTUH B
TEIJIOBBIX MPOIECCax




6.17

6.18

[IpakTuueckue paboThI:

OneITbl 1O  OOHAPYKEHHUIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHHUS.

OnpITbl 1O BBIPAlIMBAaHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIA MJIU caxapa.

OneITHI IO HAOTIOJEHUIO TEIJIOBOT'O PACIIUPEHUS
ra3oB, )KMIKOCTEW U TBEPABIX TEI.

Omnpenenenve naBieHUs BO3ayXxa B OajuloHe
HIIPHULIA.

OnbITel,  JEMOHCTPUPYIOIIME  3aBHCUMOCTh
JIaBJIEHMS BO3/AyXa OT €ro o0béMa M HarpeBaHUs WIU
OXJIaXKICHUSI.

[IpoBepka ruIoOTE3bl JMHEWHOM 3aBUCUMOCTHU
JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKOU
TpyOKe OT TeMIlepaTyphl.

HabGmonenne u3MeHeHUs: BHYTPEHHEW SHEpPIruu
TeJa B pe3yJbTaTe TeIulonepeaayu U padboThl BHEITHUX
CHUIL.

UccnenoBanue siBIeHuss TemiooOMeHa IIpH
CMEILIMBAHUY XOJIOJIHON U TOpsiYeii BOJBI.

Onpenenenue KOJIMYECTBA TETJIOTHI,
MOJIY4YEHHOTO BOJOW TMpPHU TEIIOOOMEHE C HarpeThiM
METaJUIMYECKUM LUITUHIPOM.

Onpenenenue yIeJIbHOU TEII0EMKOCTHU
BEIIECTBA.

WccnenoBanue npouecca uCapeHus.

Onpenenenue OTHOCUTEIBHOU BJIQ)KHOCTH
BO3/yXa.

Onpenenenre yaAelnbHONW TEIUIOTHI TUIABICHUS
JbJa.

®usnuecKkue SBICHUS B NPUPOJE: MOBEPXHOCTHOE
HaTSOKEHUE M KalWJUISIpHbIE SIBJICHUS B MPUPOJE,
KpuUcCTauibl B mpupoje, wusnydenne CounHila,
3amep3aHue BOJOEMOB, MOpCKHE Opu3bl;
o0Opa3oBaHuE pOChl, TYMaHa, HHEsl, CHeTa.

6.19

TexHudeckne yCTpPOWCTBA: KalWUIAPBI, HPUMEPHI
UCIOJIB30BAHUS KPHUCTAJIJIOB, KUJKOCTHBIN
TEPMOMETP,  JAaTYMK  TEMIEPATypbl, TEPMOC,
CUCTEMa  OTOIUICHUS  JIOMOB,  THIPOMETpBHI,
NCUXPOMETp, MapoBas  TypOWHa,  JBUTaTellb
BHYTPEHHETO CTOPAHMSL.

OJIEKTPUYE

CKHME 1 MATHUTHBIE ABJIEHUA

7.1

OnexTtpuzanuss Ten. JIBa poma  dIEKTPUUECKHX
3apsi0B

7.2

B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona

(SaBI/ICI/IMOCTI) CHJIBbI BSaHMOHefICTBHH 3apsAIKCHHBIX



TE1 OT BEJIMYUHBI 3aPSJ0B U PACCTOSHUS MEXIY
TEJIaAMH )

7.3

7.4

DneKTprUYecKoe ToJe. Hanpsok€HHoCTh
anekTpuyeckoro mnois. [lpuHiun cynepno3unuu
JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocwurenu snektpuyueckux 3apsa0B. DIeMEHTAPHBIN

ANEKTPUYECKUN 3aps. Crtpoenue aToMma.
[IpoBOAHUKHY U TUINEKTPUKH

7.5

7.6

3aKoH COXpPAaHCHUSA SJICKTPHUUCCKOTIO 3apAaaa

DONEeKTpUYECKUl TOK. YCIOBHUS CYIECTBOBAHUS
AIEKTPUYECKOTO TOKA. VICTOYHMKM NOCTOSHHOTO
TOKa

7.7

JleWicTBUSL ~ AJIEKTPUYECKOrO0  ToKa  (TEIIoBoe,
XUMHYECKOE, MArHUTHOE). DJIEKTPUYECKUHA TOK B
KHUIKOCTSAX M Ta3ax

7.8

Onektpruueckas nenb. Cuila Toka. DIEKTPUUYECKOE
HaIpsHKeHHe

7.9

COHpOTI/IBJIeHI/Ie IIPpOBOAHHUKA. Y aenbHOE
COIIPOTHUBJICHUC BCIICCTBA

7.10
7.11

7.12

7.13

3akon Oma 7151 y4acTKa Ienu

[TocnenoBatenbHOe UM TapalIeIbHOE COCIUHECHHE
MIPOBOJHUKOB

PaGoTa m MONIIHOCTH 3JEKTPUUYECKOTO TOKa. 3aKOH
Jxxoyns — Jlenna

DIJIEKTpUUYECKHUE 1 (01 u oTpeOuTE TN
NMeKTpuueckoi oSHeprun B ObiTy. Kopotkoe
3aMBIKaHHE

7.14

IlocTosgHHEIE MAarHUTEI. BiaumonerictBue
MOCTOSTHHBIX MAaTHUTOB

7.15

MarautHoe mone. MarHWTHOE MOJIE 3eMJIA U €ro
3HaYeHUe I )KU3HU Ha 3eMIie

7.16

OnbiT OpcTena. MarHuTHoe MoJie AJIEKTPUUYECKOTO
Toka. [I[puMeHeHne 2JIeKTPOMAarHuTOB B TEXHUKE

7.17

7.18

7.19

JlelicTBME MAarHUTHOTO T1I0J1 Ha IPOBOAHUK C
TOKOM. OJEKTPOJABUIaTENb ITOCTOSIHHOTO TOKa.
Hcnons3oBanue ANIEKTPOJIBUTATEIIEH B
TEXHUYECKHUX YCTPOMCTBAX U HAa TPAHCIIOPTE
Onbitel @apanesd. SIBieHHE 3IIEKTPOMATHUTHOU
naaykuud. [Ipaswiio Jlenna

DIIEKTPOTreHEPATOP. Cnoco6sl MOTy4YCHUS

NEKTPUYECKON JHEPruM. OJIEKTPOCTAHIMM Ha
BO300HOBJISIEMbIX HCTOUYHUKAX YHEPTUU

7.20

[IpakTrueckue paboOTHI:
OnbITBI 1O  HAOMIOJNEHHWIO DJICKTPHU3AIHUUA  Tell



WHIYKIHUEH U MPU COMNPUKOCHOBEHUH.
UccnenoBanve OelcCTBUS 3JIEKTPUUYECKOTO MOJISI HA
MPOBOJHUKH U JUAJICKTPUKH.

COopka u mpoBepka pabOThl AIEKTPUUECKON Ienu
IIOCTOSTHHOTO TOKa.

N3Mepenue u peryimpoBaHue CHIIbI TOKA.
N3Mepenue u peryinpoBaHue HAMPSIKEHUS.
UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HUAYILIETO
Yyepe3 pe3ucTop, OT COMPOTUBICHUS PE3UCTOpA U
HaIpsLKEHUS Ha pe3UCTOpe.

OmBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHHUKA OT
€ro JJIMHBI, IUIOIIAJAM IONEPEYHOr0 CEUCHUS H
Marepuaia.

[IpoBepka mpaBuia CIOXKEHUS HAIMPSHKEHUU TIPHU
MOCJIEI0BATEIbHOM COEIUHEHUU ABYX PE3UCTOPOB.
IIpoBepka mpaBuia It CHJIBI TOKa TP
napauieTIbHOM COEIMHCHUH PE3UCTOPOB.
Ompenenenne  pabOThl  BIEKTPUUYECKOTO  TOKa,
UyIIEro yepe3 pe3uctop. OnpenesneHne MOIHOCTH
3JIEKTPUYECKOTO TOKA, BBIACIISIEMONM Ha pPE3UCTOPE.
UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO
yepe3 JIaMIIO4Ky, OT HalpsbKeHUsT Ha  HEW.
Onpenenenne KIIJI narpeBartens. MccnenoBanue

MarHuTHOT'O B3aHMMOJICUCTBUS MMOCTOSTHHBIX
MarHuToOB. N3yuenue MarduTHOT'O OJIs
MOCTOSTHHBIX MArHHTOB TP WX OOBEIMHCHUU H
pa3aeneHun. HccaenoBanne JIENCTBUSI

JNEKTPUYECKOIO0 TOKAa HAa MAarHUTHYHO CTpPEJKY.
OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI
B3aUMOJCUCTBUSA KaTyIIKA ¢ TOKOM M MarHura OT
CWIbl TOKAa W HaNpaBJICHUS TOKA B KaTyLIKE.
WN3yuyeHne  JOeWCTBUS ~ MAarHUTHOTO  IIOJISL  HA
IPOBOJHUK € TOKOM. KoHcTpynpoBanue u
u3yueHue paboTel 3jeKTpoaBuratens. V3mepenue
KII/Zl snexTponBurarebHOW ycTaHOBKHA. ONIBITHI MO
UCCIIEIOBAHUIO SABJICHUSA JJIEKTPOMArHUTHOM
WHIYKLIHAW: UCCIIEAOBAHUE W3MEHEHUW 3HAYCHUS U
HaIlpaBJIEHUs HHIYKIIMOHHOTO TOKA

7.21

7.22

dusnueckre SBICHUS B MPUPOAE: AIEKTPUUECKHE
SBIICHUSI B arMocdepe, DICKTPUYECTBO IKUBBIX
OpPraHW3MOB, MAarHUTHOE Toyie 3eMiH, Jpeid
MOJIFOCOB, POJb MAarHUTHOTO TOJIS JJISl JKU3HU Ha
3emJie, NOJISIPHOE CUSIHUE

Texauueckue YCTPOWCTBA: 3JIEKTPOCKOIL,
aMIIepMeTp,  BOJBTMETP,  pPEOCTaT,  CUETUUK




9 KUIIACC

Kon
pasjena

NEKTPUYECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl,  HArpeBaTelIbHBIE  3JIEKTPONPUOOPHI
(mpuMepsbl),  BNEKTPUUECKHE  MPEIOXPAaHUTEINH,
ANEKTPOMArHuT, 3JEKTPOJABUTATENb IOCTOSHHOIO
TOKa, FTEHEPATOP MOCTOSTHHOIO TOKa

Kon
SeMOHTA [IpoBepsieMble 3JIEMEHTHI COACPKAHUS
MEXAHNWYECKUE SABJIEHUA
81 Mexanndeckoe ABHKEHHE. MarepualibHas TOYKA.
Cucrema otcuéra
8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPSAMOIMHEWHOE IBH)KEHUE
HepaBHoMmepHoe mpsiMONIMHEHHOE JBHXKEHUE.
8.4 CpenHsis W  MIHOBEHHass CKOPOCTb Tela IpH
HEPAaBHOMEPHOM JBWKEHUH
85 Yckopenue. PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE
JIBIDKECHHE
8.6 CoOoaHoe nmagenue. OneITe! [ annnes
PaBHOMepHOE  JBMKEHHE 10  OKPYKHOCTH.
8.7 ITepyon m yactora obpamieHus. JInHeHas U yriioBas
ckopocTH. LleHTpocTpeMuTensHoe yCKOpeHUe
8.8 IlepBobiii 3akoH HptoTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HproTOHa
8.11 [IpuHIMII CYNEepIIO3ULINU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CWIa TPEHUs CKOJBXEHUsS, CUIa
TPEHUS MTOKOsI, IPYTUe BUJIBI TPEHUS
814 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TSTOTEHUS.
YckopeHnue cBOOOTHOTO TaACHUS
JBmwxenne miaHer Bokpyr Connna. Ileppas
8.15 KOCMHMYECKasi  CKOPOCTb. Hesecomocts "
Neperpy3Ku
816 Pa.l.3HOBeCI/Ie MaTepUalIbHON TOYKU. AOCOIIOTHO
TBEPJI0€ TEIJIO
8.17 PaBHoBecue TBEpHOrO TENMa € 3aKpEIIEHHON
OChI0 BpauieHus. MoMeHT cuibl. LleHTp TsxecTn
818 Nmnynec Tena. M3menenue mmmynbca. Mmiynsc
CUJIBI
8.19 3aKOH COXpaHEHUs] UMITYJIbCa




8.20

PeakTuBHOE NBHMKEHHIE

8.21
8.22

8.23
8.24
8.25
8.26

MexaHuueckas pa60Ta N MOIIHOCTb

PaGora cun Tspkectu, ynpyroctH, TpeHus. Csi3b
SHEPTUU U pabOTHI

IloTteHmuanbpHas OHCPIUA TCJIa, IIOAHATOTO HAX
IMOBCPXHOCTBIO 3emin

[ToTreHnmanbHas SHEPIUsl CKATON NMPY>KUHBI
Kunernueckas JHEPrusl. Teopema 0

KHHETHYECKOU OHCPI'UHU

3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTUU

8.27

[IpakTrueckue pabOTHI:

OmnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS
Opycka WM JBWKCHHS IIApUKAa TI0 HAKIOHHOM
wiockoctu. OrnpenenieHne YCKOpPeHHs Teja MpHu
PaBHOYCKOPEHHOM  JBMKCHUH 110  HAKIOHHOU
TUTOCKOCTH.

HccrenoBanne 3aBUCUMOCTH TIYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HaJaJlbHOU
CKOPOCTH.

[IpoBepka TUMIOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM
JIBW)KCHUU 0€3 HA4YaabHOW CKOPOCTH  IYTH
OTHOCSITCS KaK psAd  HEYETHBIX  YHCEN, TO
COOTBETCTBYIOIITHE IPOMEXKYTKH BpEMEHU
OJTMHAKOBBHI.

HccnenoBanne  3aBUCUMOCTH  CHJIBI  TPEHUS
CKOJIBKCHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenue KodpduirenTa TpEHUs
ckonbkeHus. Onpenenenne XECTKOCTU TPYKUHBIL.
OnpenencHue  pabOTBl  CHJIBI  TPEHUS  TIPH
PaBHOMEPHOM JIBMKEHUU TeJa 10 TOPU30HTATBHON
nopepxHoctd.  OmpeneneHue  pabOTBl  CHIIBI
YIPYTOCTH TPH MOABEME TPy3a C UCIIOIb30BAaHUEM
HETOJIBYDKHOTO U TIOJIBHIKHOTO OJIOKOB

8.28

8.29

du3nyeckue SBJICHUS B NPUPOJEC: MNPUIUBBI U
OTJIMBEI, JNBMKEeHHE miaHeT COJIHEYHOM CHCTEMBI,
PEAKTUBHOE JBH>KEHHUE KUBBIX OPTAaHU3MOB

TexHuueckue yCTpOWCTBA: CHUAOMETP, IATUYUKH
MI0JIOKEHMSI, PACCTOSIHUSI U YCKOPEHHUS, PAKETBI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1

9.2

KonebarensHoe IBWKCHUE. OcHoBHbIE
XapaKTepUCTUKU KoJieOaHUI: TMepuoJl, 4YacToTa,
aMILIUTyAa

MaremaTnueckuii UM IPYKUHHBIA  MAasiTHUKHU.

[IpeBpamienue sHepruM NpU  KOJEOATEIBHOM
JBUKEHUU




9.3

3aryxaroiue KoJIe0aHusl. BrinyxaeHubie
KoJsieOanust. Pe3oHanc

94

Mexanandeckrue BOJHBI. CBOMCTBA MEXaHHYECKHX
BOJH. [IpononpHbie M nonepednsie BOJHBL. [[nuHa
BOJHBI M  CKOPOCTh €€  pacrnpoCTpaHCHUSI.
MexaHnudyeckue  BOJIHBI B TBEPIOM  TeEIE,
CEHCMHMYECKHE BOJTHBI

9.5

3Byk. I'poMkocTth M BbIcOTa 3BYyKa. OTpaykeHue
3BYyKa

9.6

WNHppa3Byk U ynbTpazByk

9.7

[IpakTueckue paboOThI:

OnpeneneHre YacToTbl M IepUofa KoJieOaHUI
MaTEeMaTU4YECKOr0 MasITHUKA.

Omnpenenenne 4YacToThl W Iepuoja KojeOaHui
HPY>KUHHOTO MasiTHUKA

WccnenoBanue 3aBUCMMOCTH TepuoAa KoseOaHun
MOJIBEIIEHHOTO K HHUTH TIpy3a OT JUJIMHBl HUTH.
HccnenoBanue 3aBUCHMOCTH IepHOAa KoJeOaHUn
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH TepuoAa KojeOaHul  Tpys3a,
HOJBEIIEHHOT0 K HHUTH, OT MAacchl TIpy3a H
KECTKOCTH TPYXKUHBL. M3MepeHHe YCKOpEHHUs
CBOOOIHOTO MaJieHus

9.8

DuU3nYeCKUE SBICHUS B IMPUPOJIC: BOCHPUATHE
3BYKOB ’)KMBOTHBIMHU, 3eMJIETPSCEHUE,
CECMUYECKHUE BOJIHBI, [IYHAMH, 3XO

9.9

TexHu4eckrne ycTpoucTBa: 3X0JIOT, UCIIOIb30BAHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE 1 DJIEKTPOMAT'HUTHBIE

BOJIHbI

10.1 DNEeKTpOMAarHUTHOE TMoje. JIEKTPOMAarHUTHbIE
BOJIHBI. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJH

103 DneKkTpoMarHuTHas npupojga cBera. CKOpoCTh
cBeTa. BoHOBBIE CBOMCTBA CBETA
[IpakTrueckue pabOTHI:

10.4 N3yueHne CBONCTB 3JIEKTPOMAarHWTHBIX BOJH C
TTOMOIIIbI0 MOOMIJIBHOTO TelieoHa
duznyeckue SIBICHUS B MPHUPOJE: OHOJIOTHYECKOE

10.5 NEeCTBUE  BUAMMOTO,  YIbTPadUONETOBOTO U
PEHTIEHOBCKOT'O U31y4ECHUI

106 TexHnueckue YCTpPOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBBIE ABJIEHUA



111

JlyueBas moneinb cBeTa. Mictounuku cBera

11.2 [IpsimonuHeliHOe pacripocTpaHeHHe CBETa
113 Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpakKeHHsI CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETA.
[TonHOE BHYTpEHHEE OTpakKeHHE CBETa
115 Jlunza. Xox mydeit B TuH3E
116 OnTnueckas cucreMa (oroanmnapara, MUKpOCKONa
U TeJlecKora
117 ['ma3 kak omntuueckas cucrema. baU3opykocTs u
JAIbHO30PKOCTh
Pasznoxenne Oenoro cBera B crnekTp. ONBITHI
11.8 Hbtorona. CroxeHue CHEKTpaIbHbIX I[BETOB.
JHucnepcus cBera
[IpakTuyeckue paboTHI:
HccnenoBanne 3aBUCHUMOCTH YIJla OTPaKEHHS
CBETOBOTIO JIyda OT yrja najcHusl.
Nzyuenne XapaKTEePUCTUK M300paxKeHus
npeaMeTa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHHS
CBETOBOTO JIy4ya OT yrjia MMaJIeHusl Ha TPaHUIe «BO3IYX
11.9 — CTEKJIO».
[Tonyuenne  w300pakeHHUH  C  MOMOIIBIO
coOMparoIIeH TNH3HI.
Ompenenenrie  QOKYCHOTO  pacCTOSHUS U
ONITUYECKOUN CHIIBI COOUPAIOIICH JTMH3HI.
OnBITHI IO Pa3JI0KEHUIO OEIOT0 CBETA B CIIEKTP.
OnBITH IO BOCHPHATHIO I[BETA MPEIMETOB IPH
UX HaOJIOJICHUH Yepe3 IIBETOBBIC (DHUITBTPHI
dusnyueckue SIBICHUS B TPHUPOJE: 3aTMECHHS
11.10 Connma u JlyHsl, 11BE€Ta TEJ, ONTHYECKHUE SIBICHUS
B atMmocdepe (1BeT Heba, pedpaxius, paayra,
MHUPaX)
11.11 TexHuueckne  yCTpPOMCTBA: OYKH, IEPUCKOIL,
(dboToanmapat, ONTUYECKUE CBETOBOIbI
KBAHTOBBIE SBJIEHUA
191 Onwitel  Peszepdopna w  1utaHerapHas MOJENb
aroma. Mognenb atoma bopa
192 Ucnyckanue © MOIJOILIEHUE CBETA aTOMOM.
12 KBaHThI. JInHEWYATHIE CIIEKTPHI
123 PagnoaktuBHOCTE. Anbgpa, Oeta- W ramma-
W3ITy4eHUs
124 Crpoenue aromHoro sapa. HykimoHHas Mojemnb

aTOMHOTO siapa. M3oTonsl




PannoakTuBHEIE IIPEBpALLECHUS. ITepuon

125 MoJIypacraja aTOMHBIX JIEp

126 SnepHple  peaknuM.  3aKOHBI  COXpaHEHUs
3apsI0BOTO U MAacCOBOTO YHCET

127 OHeprus cBs3M aTOMHBIX saep. CBsA3b Macchl U
SHEPruu

128 Peakuuu cuntesa u geneHus sanep. McrouHuku
sHeprun CotHIla U 3BE3]]

129 SAnepnas OHEPICTHKA. JleiicTBHE pPAaTMOAKTUBHBIX
M3JIy4YE€HU Ha )KMBBIE OPraHU3MBbI
[IpakTuueckue paboThI:
HaGmronenne CrjiomHbIX U JIMHENYAThIX CIIEKTPOB

1210 U3ITy4EHUS.
WccnenoBanne TpekoB: HW3MEPEHUE  SHEPruu
YaCTHUIIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).
W3mepeHue paauoakTUBHOTO GoHa
@usnyueckue SBICHHUS B IPUPOJE: €CTECTBEHHBIN
paniuoakTUBHBIA  (OH, KOCMHYECKHE  JYyYH,

12.11 pPagInoaKTHBHOE H3IIyYCHUE MIPUPOTHBIX
MHHEPAJIOB, ACUCTBAE PAJUOAKTUBHBIX MU3JIy4ECHUN
Ha OpraHM3M YeJIOBeKa

12.12 Texauueckne YCTPOWCTBA: CIIEKTPOCKOII,

VHIMBUIyaJbHbIA IO3UMETpP, Kamepa Bunbcona



IMPOBEPSEMBIE HA OI'D I1O ®U3UKE TPEEOBAHUS K PE3YJBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBbBI
OCHOBHOTI'O OBLIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUA K NMPEAMETHBIM pe3yJibTaTaM
NpoBepsieMOro 0230BOro ypoBHSI OCBOEHHSI OCHOBHOI1 00pa3oBaTe/iLHOI
TpeOOBAHUSA NpPorpaMMbl OCHOBHOT0 0011ero oopa3zoBanus Ha ocHoBe ®I'OC

[lonumanne ponu  (GU3MKM B HAYYHOW  KapTHHE  MHpa;
c(hopMUPOBAaHHOCTH 0A30BBIX MPEICTABJICHUI O 3aKOHOMEPHOU CBSI3U
U T03HABAa€MOCTH SIBJICHMH MPHUPOABI, O POJU SKCIEPUMEHTa B
¢usnke, o cucremooOpasywomeil poau GU3MKU B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTMM, 00 3BOIIOIUU
¢u3nyeckuX 3HAHUH U UX POJIM B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTHUHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MHUpa, pa3BUTHE TEXHUKU U TEXHOJIOT U

3HaHus O BUAAX Marepud (BEIIECTBO W TOJE), O IBIKCHHH KaK
crocobe CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYISIPHON Teopuun
CTPOCHHUSI BEIIECTBA, O (PU3MUECKOM CYIIHOCTH SIBIEHUIN MPHUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U KBAHTOBBIX);
YMEHHE Pa3InyaTh SBICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SBIICHUE;
YMEHHE PAclo3HaBaTh MPOSIBICHUE U3YyYEHHBIX (PU3MUECKUX SBIICHUIN
B OKpYXarollleM MHpE, BBIACHSAS WX CYIIECTBEHHBIE CBOICTBa
(npu3HaKm)

BJ'IB,I[GHI/IG OCHOBaMH ITOHATHHHOTO amnmapara M CHUMBOJUYECCKOIO
SA3bIKa (1)I/ISI/IKI/I MU HCIIOJB30BAHHUC HUX IJId PCIICHHA y‘{€6HI)IX 3aja4d,
YMCHHC XapaKTCPHU30BaATh CBOMCTBA TCII, (bPIBI/I‘-ICCKI/Ie SABJICHHUA H
IMpOoICCChI, UCII0JIb3Y: (I)YHI[aMeHTaJILHI)Ie 1 SOMIINPUYICCKUC 3aKOHBI

YMeHHe ONMHUChIBaTh U3YUEHHBIC CBOMCTBA Tell U (PU3NUYECKUE SBIICHUSI,
UCTIONB3YS (DU3UICCKHUE BEITMIUHBI

Brnagenne ocHOBaMH METOJIOB HAay4YHOTO TIO3HAHUS C YYETOM
COOIOZICHUST TIPaBHJI 0€30MacHOro Tpynaa: HabmoaeHne (GU3HUECKHX
SIBJICHUM :

YMEHHE CaMOCTOSTEIBHO COOMpPAaTh AKCICPUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOTO Habopa o0OpyNOBaHUS MO WHCTPYKIIMH, OIHCHIBATH XO]]
OTIBITA M 3aITUCBIBATH €T0 PE3YJIbTAThI, JOPMYIUPOBATH BHIBO/IBI,
NIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPCHUN (PU3MUYECKUX BEITUUMH:
yMEHHE IUTAHUPOBATh W3MEPEHHUS, CAMOCTOSTEIIBHO COOHMpaTh
OKCIIEPUMEHTAIBHYIO  yYCTAaHOBKY 10 HMHCTPYKIIUH, BBIYHUCISATH
3HAUCHUE BEJIMYMHBI M AHAJIM3MPOBATH IOJYYCHHBIC PE3YJIBTATHI C
y4€TOM 3aJ]aHHOW TTOTPEIIHOCTH PE3yIbTaTOB H3MEPCHHIA,
MPOBEJICHUE  HECJOXKHBIX  OKCIIEPUMEHTAJIbHBIX  HCCIEIOBAHUMN;
CaMOCTOSITEIBHO ~ COOMpaTh AKCIICPUMEHTAIBHYIO YCTAaHOBKY U
NPOBOAWTh  HWCCJICAOBAaHWE TI0  WHCTPYKIMH,  TPEICTABIATH




MMOJIYUCHHBIC 3aBUCUMOCTH (I)I/IBI/I‘IGCKI/IX BCIWYHUH B BHAC Ta6J'H/IH n
I‘paq)I/IKOB, YUUTBIBATh NOTPCIIHOCTH, ACJIATh BBIBOJLI ITO pE3ylibTaTaM
HCCJICJOBaAHUA

[lonumanue  XxapakTEpHbIX  CBOMCTB  (QU3MYECKUX  Mojenel
(MarepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, MOJIEIU CTPOCHHUS
ra3oB, JKUAKOCTEM W TBEPIABIX TeJ, IUIAHETAapHas MOJENb aToMa,
HYKJIOHHAas MOJIENIb aTOMHOIO $[jpa) U YMEHUE NPUMEHATh UX JUJIS
00BsICHEHUS (PU3NYECKUX IIPOLIECCOB

YMeHue oOBSICHATh (PU3UUECKHE IMPOLIECCHl U CBOWCTBA TEN, B TOM
quciae W B KOHTEKCTE CHUTYyalUil MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh NPUUYMHHO-CIICJICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHUE C ONOPOM Ha M3YYEHHBIE CBOMCTBA (PU3NUYECKUX
SBJICHUH, (PU3HYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJENH

YMmenue pemarb pacuérHble 3anauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCIIOJIb3yd 3aKOHbBI M (OPMYNbl, CBS3bIBAIOIIUE (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBaTh KpPaTKOE YCIOBHE 3a/ayH,
BBISIBJISITh HENOCTAIOUIUE JIaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYJIBL,
HEO0OXO0IMMbIe Ui €€ pellleHus, UCIIONIb30BaTh CIIPABOYHbIE JaHHbIE,
OPOBOJUTH pacu€Tbl U OLIEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHMs (U3NYECKON BEIMUYMHBI; YMEHUE ONPENENATh Pa3MEPHOCTh
(u3MUecKON BEIMYHHBI, TOTYYEHHOU TP pELICHUH 3a7auu

YMeHHe XapaKTepu3oBaTh IMPUHLUIBLI JACUCTBUA TEXHHUYECKUX
YCTPONCTB, B TOM 4YHUCJE OBITOBBIX HPUOOPOB, U MPOMBIILIEHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB IO UX ONMCAHUIO, HUCIOJIb3ys 3HAHHS O
CBOMCTBaX (PU3MUECKUX SBJICHUH M HeoOXoaumble (U3NYECKUE
3aKOHOMEPHOCTH

10

YMeHHe HCNoNb30BaTh 3HAHUA O (PU3UYECKUX  SBICHHUSIX B
MOBCEAHEBHOM KM3HM Uil oOecneyeHHus: O€30MacHOCTH  MpHU
oOpamieHud ¢  OBITOBBIMHM ~ THpuOOpaMM U TEXHUYECKUMU
YCTPOHCTBAMH, COXpPAHEHHS 3J0pOBbsI M  COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKpYKaWIIEW cpeae; NOHUMaHue
HE0OXOIMMOCTH NPUMEHEHHUS TOCTHKEHUN (DU3UKU U TEXHOIOTUH IS
PaLMOHATILHOTO MPUPOIONOIb30BaHUS

11

OneIT mMoOMCKa, NpeoOpa3oBaHMsl M MPEACTABICHUS HHPOpMALUU
(U3HUECKOTO COJEPKaHUS C MCIOIb30BAaHUEM HMHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMM; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
NOJlyYeHHON uWHGOpPMAllM Ha OCHOBE UMEIOIIUXCS 3HAHUA U
NOTOJHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHE  HCIOJIb30BaThb  IIPHU
BBIMOJTHEHUN YYEOHBIX 3aJaHUil HayYHO-TIOMYNISAPHYIO JIMTEPaTypy
(u3MYeCcKOro CcoAepX aHHs, CIPABOUYHBIE MaTepUaNbl, PECYPChl CETH
WNurtepuer; BiageHue O0a30BbIMU  HaBbIKAMHU  [peoOpa3oBaHUs
uHbOpMallMd M3 OJHOM 3HAKOBOW CHCTEMbl B JIPYIyl0; YMEHHE
co3/laBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOLICHHS Ha
OCHOBE MH(OPMAIMK U3 HECKOJIBKMX UCTOYHHUKOB




HNEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

PU3UKE

Kon
1

IIpoBepsieMblIii 3J1EMEHT COAePKAHUS
MEXAHUWYECKUE SABJIEHUA

1.1

MexaHnuyeckoe JIBHKCHME. MaTepI/IaJ'IBHaH touka. CucremMa oOTcuéra.
OTHOCHUTENNLHOCTH JABHUXKXCHUA

1.2

PaBHOMepHOE u© HepaBHOMEpHOE JBWKEeHHME. C(CpenHsas CKOPOCTb.
dopmyna i BEIMUCICHUS CpeHEl ckopocTr: V = S/t

1.3

PaBHOoMepHOE mMpAMONMHEWHOE IBUXKEHHE. 3aBUCUMOCTH KOOPJIUHATHI
T€JIa OT BPEMEHU B CIIy4a€ PaBHOMEPHOI'O NPSIMOJIUHEUHOTO JBHKEHUS :

X(1)=x,+ut

['paduku 3aBUCHMOCTH OT BPEMEHU I MPOEKIMU CKOPOCTH, MPOEKIMH
IepeMENICHUs, IIyTH, KOOPAMHATHI IIPH PAaBHOMEPHOM IPSIMOJIMHEHHOM
JBHYKCHUU

1.4

1.5

3aBUCUMOCTb KOOPAMHATHI TEJNA OT BPEMEHU B ClIy4ae paBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JIBUKEHUS:

£
Sp(f)=vg, *f+ay* =
CDOpMYJIBI JJIA IIPOCKIHU IICPEMCIICHUS, ITIPOCKONN CKOPOCTHU U ITPOCKIHNHN

YCKOPEHUS MPU PaBHOYCKOPEHHOM MPSIMOIMHEHHOM JBUKEHUU:

+2
s.(D=vy, t+a, o

U_\'('f) =Upy T4, I,

a. (f)=canst,

- — - = F)
Usy Uge a8y

['paduku 3aBUCUMOCTH OT BPEMEHH JUIsl IPOEKIIUN YCKOPEHHUSI, POEKIIMU
CKOPOCTH, ITPOEKLNH MEPEMELIECHNS, KOOPIUHATHI IIPY PABHOYCKOPEHHOM
IIPSIMOJIMHENHOM JBUKECHUU

CBoOonHoe mnazeHue. DopMyiibl, ONUCHIBAIOLIME CBOOOJHOE MaJECHUE
Tela MO BEPTUKAIM (IBWKEHUE Tela BHU3 WJIM BBEPX OTHOCUTEIBHO
noBepxHoCcTH 3eMiH). ['paduku 3aBUCHUMOCTH OT BpEMEHH ISl TIPOCKIHH
YCKOPEHHS, MMPOCKIIUU CKOPOCTHU U KOOPAMHATHI MIPU CBOOOIHOM MaJIEHUU
TeJa 0 BEPTUKAIU

1.6

CKOpOCTh paBHOMEPHOT'O JBMKCHHUS Teja M0 OKpY)XHOCTH. HampasicHue
CKOPOCTH.
dopmyna a8 BBIYHMCICHHS CKOPOCTH 4epe3 pajuyC OKPYXHOCTH U
NepHo;] OOpaIECHUS:
2R
YT




LlenTpocTpemurenbHOe YCKOpPEHHUE. Hanpasnenue
LHEHTPOCTPEMUTENBHOTO  yckopeHus. Dopmyna I BBIYUCICHUS

YCKOPEHUS:
2
v
W R
dopmyna, CBA3BIBAIOIIAS IEPUOJT U HACTOTY OOpaICHHUS:
1
V=
T

Macca. [1noTHOCTB BemecTBa. @opmyiia 11 BBIYUCIEHUS INIOTHOCTH:
m

1.7 P=7
1.8 Cuna — BekTopHas ¢pusnueckas pennuuHa. CloxKeHue cui
1.9 SIBnenne nnepuuu. Ilepssliii 3akoH HproToHa

Bropoii 3akon HeroToHa:

F=m-a

1.10
COHaHpaBHeHHOCTB BCKTOpPAa YCKOPCHUA TCJIa U BEKTOPA CUJILI,

JICUCTBYIOILIEH Ha TEJIO

BzaumonerictBue ten. Tperuit 3akoH HproToHa:

1.11 Fz—q =_Fl—>2

TpeHI/IC IMIOKOA U TPCHUC CKOJILIKCHUA. CDopMyna JJI BBIYUCJICHUSA MOOYJIA
CHJIbI TPCHUA CKOJILXKCHUS:

1.12 Fp=p-N

Hedbopmanus tena. Yrnpyrue u Heynpyrue aedopManui. 3aKOH yOpyrou
nedopmanuu (3axoH ['yka):

1.13 F=k-AN

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:
my -My

F=G.—L 2%
1.14 'L

Cuna tsbxecTd. Y CKOpeHHe CBOOOHOTO MaICHUS.
dopmyna A BBIYUCICHUS CUITBI TSHXKECTH BOJIM3W TToBepxHOCTH 3emun: F




=mg.
JBuxenue miuanet Bokpyr Coinnua. IlepBas kocMudeckasi CKOpOCTb.
HeBecoMocTh u nieperpys3ku

Nmnynbe Tena — BEKTOpHas (1)I/ISI/IT—ICCKa$I BEJIMYMHA.
1.15 =m0

I/IMHYJ'IBC cucteMsl Tea. MI3MeHeHue HMITYJIbCA. I/IMHYJ'IBC CHJIBI
3aKoH COXpaHCHUWA UMITYJIbCA OJIA 3aMKHYTOﬁ CHUCTEMBI TCII:

1.16 D=y, +im, U, =const

PeakTuBHOE IBHKEHIE

Mexannueckas pabora. @opmyna ajsi BeIYUCIEeHUS paOOThI CUIIBL:

A=FFoosct

MexaHnyeckass MOIIITHOCTb:

1.17
A

i

N=

Kunernueckas n noreHuManbHas sHeprus. @opmyiia a1 BBIYUCICHUS
KUHETUYECKON SHEPTUH:
2
E -
2

Teopema o kuHeTnyeckon sHeprun. Gopmyiia sl BBIYUCICHUS
MIOTEHIMAJIbHON YHEPTUHU TEJIa, IIOIHATOTO
Haj 3eMIIEn:

1.18

E,=mgh

Mexannyeckast SHeprus:
E=E;+E,

1.19 .
3aKOH COXpaHeHUs] MexaHu4yeckoi sHeprun. dopmyna Juisi 3aKoHa

COXpaHEHMsI MEXaHUYECKOM 3HEPIUH B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHue MEXaHUYECKOW SHEPTUU NPU HAIWYUU CUJIbI TPEHHUS.

[IpocThie MeXaHU3MBI. «30JI0TOE NMPABUII0» MEXAHUKHU.
Peruar. Momenr cuisl: M - FI.
YcnoBue paBHOBECHS pbluara:

120  M+M+.=0
[ToaBuxHbIN 1 HemoABMKHBIN O6510Kku. KT/l mpocThix MeXaHU3MOB,

n= Anonesnas
A—aar;:mema

JaBnenue TBEpHOro TEMNA.

1.21 .
dopmyiia 11 BBIYMCIEHUS TaBICHUS TBEPIOTO TEJIa:



_F
pP==-

JlaBnenue raza. ATMoc(epHoe JaBicHUE.
['uapocratuyeckoe aBjieHUE BHYTPHU KUIKOCTH.
dopMyna A BBIYUCICHUS aBJICHUSI BHYTPU JKUJIKOCTHU:

P=pgh+p,

1.22 3akoH [lackans. I'mapaBiaumdeckuii mpecc
3akoH Apxumena. @opmyna aysg onpeneneHUs] BBITAIKUBAIOLIEH CHUIIBL,
JIEMCTBYIOIIEH HA TEJI0, IOTPYKEHHOE B JKUJIKOCTh WJIU Ia3:
VYcnosue niaBanus teina. [1naBanne cy10B M BO31yXOILUIaBaHUE
Mexannueckue KojeOaHus. AMIUTUTY/A, MIEPUO U YacTOTa KOJEOaHHIMA.

194 ®dopmyna, cBA3bIBaIOIIAs YAaCTOTY U MEPHOJ KOIeOaHUI:

: Y 1
T

1.25 MareMaTnueckuil ¥ NPYKUHHBIA MasTHUKU. [IpeBpaieHne sHepruu npu
KoJie0aTeIbHOM JIBUKECHUU

1.26 3aryxaromue kojaedanus. BeiHyX1eHHbIe konebanus. Pezonanc
Mexannueckre BOJHBL. [IpofosibHbIE W MONEpedHble BOJHBL. JJIMHA

1.27 BOJIHBI U CKOPOCTb PaCIIPOCTPAHEHHUSI BOJIHBI:

h=v-T

128 3Byk. I'poMkocte u BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha
rpanuue AByx cpel. MHdpa3Byk u ynbTpa3Byk
Ilpakmuueckue pabomul
N3mepenne cpeaHeil TUIOTHOCTHM  BEIIECTBA; aApPXUMMEIOBOW  CHIIBI;
KECTKOCTH MPYKUHBI; KOdDPHUIIHEHTA TPEHUS CKOIBKECHHUSI; pa0OTHI CHJIBI
TPEHUs, CWJIBl YIPYrOCTH; CpPeAHEH CKOPOCTH MABIDKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH; YCKOPEHHs OpycKa Mpu JBUKEHUU MO0 HAKJIOHHON
IUIOCKOCTH; YaCTOTHI M TIeproJia KoileOaHH MaTeMaTHYeCKOr0 MasgTHUKA;
YacTOTHI U MEpHoJia KojaeOaHull MPY>KUHHOTO MasTHUKA,; MOMEHTA CHUJIbI,
JIEUCTBYIOIIETO Ha phIvar; padoThl CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a C
MOMOUIBIO0 HEMOJIBUKHOTO OJ0Ka; pabOThl CUJIBI YIIPYTOCTH MPH MOABEME

1.29 rpy3a ¢ HIOMOIIBIO MOABHXKHOTO 0JIOKA.

HccnemoBanne  3aBUCMMOCTH — apXUMEJOBOW  CHIIBI  OT  0OBEMa
MOTPYKEHHOM 4YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH;, HE3aBUCHMOCTH
BBITAJIKUBAIOIIEH CHJIBI OT MAacChl Te€la; CHJIBI TPEHHUSI CKOJBXKEHUS OT
CHJIbI HOPMAJIBHOTO JABJIEHUS U OT pOJa MOBEPXHOCTH; CUJIbI YIIPYTOCTH,
BO3HHUKAWOIIEH B TPYKHUHE, OT CTENeHH [aepopManuu MPYKUHBI;
YCKOpEeHUsl OpycKa OT yIJia HaKJIOHA HampaBJisAIoIIe; nepruoaa (4acToThl)
KoJieO0aHWN HUTSHOTO MAasTHHKA OT JJIMHBI HHUTH, MEpHoja KoyeOaHui
MPY>KUHHOT'O MAasITHAUKAa OT MAacChl TIpy3a M KECTKOCTU TPYKHUHBI;
HCCJIeJOBaHUE HE3aBHUCUMOCTH Tepuoja KoJiecOaHUM HUTSHOTO MasTHHKA
OT Macchl rpysa. [IpoBepka yciaoBUs paBHOBECHS pblyara




Qusuueckue AeneHUs 6 npupoode: INPUMEPHl IBUKECHHUS C Pa3IHMYHBIMU
CKOPOCTSIMH B >KMBOM WM HEKHBOW IIPUPOJE, ACUCTBUE CHIIBI TPEHHUS B
IPUPOJE U TEXHUKE, IIPUIMBBI U OTJIMBBI, JBMKEHUE TuIaHeT COJHEYHOU

1.30 CHUCTEMBI, PEaKTUBHOE JBUKEHUE MKUBBIX OPraHW3MOB, PblYard B TeJe
YeJOBEeKa, BIUSHHUE aTMOC(EpHOro [aBlICHHS Ha >KUBOM OpraHu3M,
MJIaBaHuE pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHUE,
celiCMUYeCKue BOJIHBI, IIyHAMH, X0
Texnuueckue  ycmpoucmea:  CIUAOMETP,  JaTYUKU  TOJOKEHUS,
pacCTOSsIHUA W YCKOPEHHUs, TUHAMOMETpP, MOMAIIMITHUKHU, PAKEThI, pblyar,

131 MOJABUXHBI M HEMOJABUXKHBIN OJIOKM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY, COOOLIAIOMIUECS COCYbI, YCTPOUCTBO BOJOMPOBO/IA,
THAPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED, MOPITHEBOU
HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIbTPA3BYKA B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOCHUS

2.1 BelecTBa. Mojenu TBEPIOTO, XHUIAKOTO M Ta3000pa3HOr0 COCTOSHHUI
BemecTBa. Kpucraminueckue u aMmopHbIe Tela

29 JBmxkenue wyactul] BemiecTBa. CBsA3b CKOPOCTH JIBUKEHMS YacTHUI[ C

' temneparypoid. bpoyHoBckoe aBmxenue, 1uddysus

2.3 CmauuBaHue U KallWUISPHBIC SIBICHUS

2.4 TermoBoe paclIMpeHUe U CKATUE

2.5 TemoBoe paBHOBECHE

26 BHyTpeHHHf[ sHeprus. PaboTa u Temonepenaya Kak crmocoObl M3MEHEHHS
BHYTpPEHHEH SHEPTUU

2.7 Busl Tenonepeaayu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTyUYCHHUE
Harpeanve u oxnaxiaenue Ttei. KoiMyecTBO TEIIOTHL. Y ieibHAs

28 TEIUIOEMKOCTD:

O=am(t,—1,)
3aKOH COXpaHEHUs DSHEPrUM B TEIUIOBBIX IIpoIleccax. YpaBHEHHUE
29 TEIJIOBOTO OasiaHca:
Q+0, +..=0
Hcnapenue u koHaeHcanus. MI3MeHeHEe BHYTPEHHENW SHEPTUHU B MIPOLIECCE

2.10 ucrmapeHuss M KoHjaeHcanuu. KurneHue >XUAKOCTU. YAenbHas TeioTa
napooOpa3zoBanus: L = Q/m

2.11 BrnaxxHocTp Bo3ayxa
[InaBnenue u kpucraumsaunusd. 3MeHeHUE BHYTPEHHEH DJHEpPruM IIpU
IJIABJICHUU W KPUCTAJUTU3allMU. Y IeJIbHAsl TeIUIOTA TUIABICHUS:

2.12 o)

- m

213 BuyTpeHHsIsi sHeprusi cropaHusi TOIUIMBA. Y JelbHas TEIUIOTa CTOPAHUS
torumBa: 4 = Q/m

2.14 [TpuaIHMTBEL paboTh! TetuIoBHIX nBuratenei. KI1J] TeruioBoro asurarens




Ipaxmuueckue pabomul

N3mepenue yaeNbHOW TEIUIOEMKOCTH METAUIMYECKOTO  LUJIWHIDA;
KOJINYECTBA TEIUIOTHI, IOJYYEHHOIO0 BOJOW KOMHATHOM TeMIepaTyphl
(UKCUPOBAaHHOM MaccChl, B KOTOPYIO OIIYIIEH HarpeTblii LWIMHID;
KOJIMYECTBAa TEIUIOTHl, OTAAHHOIO HArpeTbiM LHWJIMHAPOM, IOCIIE

2.15 OMYCKaHMUSI €r0 B BOJYy KOMHATHOW TeMIlepaTypbl; OTHOCUTEIbHOMN
BJIQXKHOCTHU BO3JlyXa; YJEIbHON TEIJIOTHI IUIaBieHus Jibaa. MccinenoBanue
W3MCHCHHS TEMIEPATypbl BOJBI TPU PA3JIMYHBIX YCIOBHSIX; SBICHUS
TEIUI000MEHA MPU CMEIIMBAHUM XOJIOAHOW M TOpsiueil BOJBI; Ipoliecca
UCTIapEeHUS
Qusuueckue s6neHUss 6 nNpupode: TIOBEPXHOCTHOE HATSHDKEHHE U

216 KalWUISIPHBIE SBJICHUS B MPHUPOJE, KPUCTALIBI B MPHUPOJE, U3TydeHUE
Connua, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHu3bl; 0Opa3oBaHHE POCHI,
TyMaHa, WHes, CHeTa
Texnuueckue ycmpoiicmea: KalWUISPbl, TMPUMEPbl HCIOJIb30BAHUS

517 KPUCTAJJIOB, YKUIKOCTHBI TEPMOMETp, JATUYUK TEMIIEPaTyphl, TEPMOC,
CUCTEMa OTOIUICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TypOUHa,
JIBUTATENIb BHYTPEHHETO CTOPaHUs

3 OJIEKTPOMATHUTHBIE ABJIEHU A

3.1 OnexTpuszanus Tei. J[Ba Buga 3J€KTPUUECKUX 3apsI0B

3.2 B3aumoneiictBue 3apskeHHbIX Ten. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

34 Onekrprueckoe noisie. Hanpspk€HHOCTH anekTpudeckoro nois. [IpuHiun
CYTIEPIO3UIIUHU IIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snextpuueckux 3apsaaoB. JleiicTBUE 3J€KTPUYECKOro MOJIS Ha
AIIeKTpUYecKue 3apsabl. [[pOBOTHUKH U JUAIIEKTPUKH
[TocTOAHHBIN PNEKTPUYECKUI TOK. [[elcTBUS 3ineKTprudyeckoro Toka. Cumna

3.6 Toka. HanpsixeHue.

I =qg/t,U=A/
DIIEKTpUUECKOE COIIPOTHUBJICHHUE. VY nenbHOE JJIEKTPUYECKOE

3.7 CONPOTHUBIICHHE:

R =pl/S
3.8 3akon Oma it yyacTka anekrpudeckoi nenu: | = U/R
[TocnenoBaTenbHOE COEAUHEHUE TIPOBOJIHUKOB!
I, =1,. U=U,+U,. R=R, +R,
3.9 [TapannenbHoe coequHEHNE TIPOBOAHUKOB PAaBHOT'O COMPOTUBIICHHUS:
U=UyI=1,+I;R=".
CMenranHbIe COeTMHEHUS TPOBOTHUKOB
3.10 Pabota u momHOCTh 3nekTpruyeckoro Toka. A = Ult, P = Ul
3.11 3akon Jl>xxoyns — Jlenua:




O=I"-R-t

OnbIT OpcTeaa. MarHutHoe nojie IpsIMOTO POBOJHUKA ¢ TOKOM. JIuHuu

3.12 9
MarHUTHOW UHAYKIIUH
313 MarauTHoe 1oJIe MOCTOSIHHOIO MarHuTa. B3anmoneicTBUEe MOCTOSTHHBIX
' MarHuTOB
3.14 JlelicTBHE MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM
315 Onpitel @apaness. SIBneHue 3JIEKTpOMarHUTHONM HHAYKUMU. [IpaBuio
Jlenna
Ilpaxmuueckue pabomul
W3mepeHue 53IeKTPpUUYECKOTrO CONPOTUBIEHUS PE3UCTOPa; MOUIHOCTHU
AIIEKTPUYECKOTO TOKA; pabOTHI IIEKTPUIYECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BOHHMKAIOUIETO B MPOBOIHHUKE
(pe3ucTopbl, JamIoykKa), OT HAaNpsKEHHWs Ha KOHIAX MPOBOJHUKA;
3.16 3aBUCUMOCTH COINPOTHUBJICHUS] OT JUIMHBI MPOBOJHHKA, IUIOLWAAN €ro
MOTIEPEYHOTO CEYEHUS U YIEIBHOTO COMPOTUBIICHUS.
[IpoBepka  mpaBuna Uil DJIEKTPUYECKOTO  HANPSDKEHUS — MpU
MOCJIEZIOBATEIbHOM COEAMHEHUM NPOBOJAHUKOB; TMpaBuUia JUIsl CUJIbI
AIIEKTPUYECKOTO TOKAa TPHU TapauIeIbHOM COEAMHEHHH MPOBOIHUKOB
(pe3ucTophbl U JIAMIIOUKA)
Qu3suueckue s6leHUss 8 npupode. SIEKTpUUECKUE SIBICHUS B aTMocdepe,
317 AIIEKTPUYECTBO JKHUBBIX OPraHMU3MOB, MAarHUTHOE Tojie 3emiH, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO TMOJIA s JKU3HM Ha 3emuie, MOJSIpHOE
CUSIHUE
Texnuueckue ycmpoiicmea. SIEKTPOCKOI, aMIEPMETpP, BOJBTMETD,
peocTaT, CYETYMK DJIEKTPUYECKON DSHEPruH, JJIEKTPOOCBETUTEIbHBIE
3.18 npuOOpbI, HarpeBaTENbHBIE AIEKTPONPUOOPHI (TPUMEPHI), HEKTPUIESCKUE
Npel0OXpaHUTENH, IEKTPOMATHUT, 3IEKTPOJBUraTeNlb TOCTOSHHOTO TOKA,
reHepaTop MOCTOSHHOT'O TOKa
3.19 OnexTpoMarHuTHbIE BOIHBI. [1Ikana 31eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas mozenb cBeta. [IpsiMonnHeiiHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpakeHHus cBeTa. [1nockoe 3epkaiio
3.22 [TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23 Jucnepcus cBeta
324 JIunza. Xon nydeit B nuH3e. POKyCHOE paccTOsHUE JUH3bI. OnTuyeckas
cwia yimH3bl: D = 1/F
3.25 ['na3 xak ontudeckas cucrema. OnTudeckue npudopsI
IIpaxmuueckue pabomol
W3mepeHrne ONTHYECKOW CHIIBI cOOMparomel JIMH3BI; (POKYCHOTO
paccrostHus coOuparomeil JuH3bI (10 CBOWMCTBY paBEHCTBA pa3MEpoB
3.26 mpeameTa U U300pAKEHUS, KOTJa MPEAMET PACIOI0KEH B ABOMHOM (pokyce),

IIOKa3aTes MPeJIOMIICHUs CTEKIIA.
HccnenoBanue CBOMCTBA H300paXEHHSA, IMOIYYEHHOTO C TIOMOIIBIO
coOuparoeil JTMH3bl; U3MEHEHHsI (POKYCHOTO PACCTOSHHUS JIBYX CIIO>KEHHBIX




JIMH3; 3aBUCUMOCTH YTJIA MPEJIOMJICHHS] CBETOBOTO Jy4a OT yIJIa MMaJeHUs Ha
TPaHULIE «BO3YX — CTEKIIO»

Quzuueckue aenenus 6 npupooe: 3atMenust ConHua u JIyHsl, 1BeTa Ted,

3.27 ONTHYECKHUE SBJIEHHUA B aTMocdepe (uBer Heba, pedpakums, paayra,
MHPaX)

308 Texnuyeckue ycmpoticmea: OYKH, MEPUCKOI, (OTOoAnmapar, ONTHYECKHE
CBETOBO/IbI

4 KBAHTOBBIE SABJIEHUA

41 PanunoaktuBHOCTh. Anb(da-, 6era-, ramma-uznydeHus. Peaknuu anbda-u
OeTa-pacmnaja

42 Omneitel Pe3epdopaa no paccesHuto anbda-vyactuu. [lnanerapHas Mozenb
aToma

4.3 CoctaB atomHOTO sipa. 3oTorsl

4.4 [lepuon nomypacnajia aTOMHBIX sJIEp

4.5 SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apsJ0BOI0 U MAaCCOBOTO YHCEN
Dusuueckue s61eHUs 8 Npupooe: €CTECTBEHHBIH pPaJAMOAKTUBHBIA (OH,

4.6 KOCMHMYECKHUE JIY4H, PaJMOaKTUBHOE M3IyYCHHE NMPUPOJHBIX MUHEPAJIOB,
JecTBHE PaJMOAKTUBHBIX U3TYYCHUH HAa OPTaHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIUBUAYAIbHbBIN 103UMETP,

KaMepa BI/IHBCOHa, AACPHAsS SOHCPIrCTHKaA




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA

» Gusuka, 8 knacc/ [lepoikun .M., UBanos A.U., AkurionepHoe 00111ecTBO
«3marensctBO «lIpocBenienue»

» dusuka, 9 xnace/ [lepeimkun A.B., I'ytaHuk E.M., O611ecTBO C OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; Akiimoneprnoe oo61ectBo «M3aaTenbcTBO
«ITpocBemienue»

METOIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

®usuka. YMK mist ocHoBHOM mikoiel 7 — 9 knacesl (PI'OC): meToanueckoe
mocobue s yaurens ApTtopbl: boponun M. H. T'ox uznanms: 2013
DJIEKTPOHHOE TPUIIOKEHHUE K METOIMYECKOMY ITOCOOHIO B OTKPBITOM JIOCTYIIE
pa3merieHo Ha caiite http://metodist.Lbz.ru B pa3znene « ABTOpckre MacTEPCKHUE».
W3nanune 1omomHeHo pa3aesioM « DJIeKTPOHHOE priIokeHne kK Y MKy,
OTIHMCBIBAIOIINM 3JIEKTPOHHYIO (hOopMy YdeOHUKOB,—«DIeKTpoHHBIH Y MK»
(binom.cm.ru).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
EAMHASA KOJUIEKIUA HUDPOBBIX OBPA30OBATEJIBHBIX
PECYPCOB http://school-collection.edu.ru/
2 denepanbHbIi EHTP HHHOPMAIIMOHHO-00pa30BaTENBLHBIX PECYPCOB
http://fcior.edu.ru/catalog.page
7-9 TIpoext ®LIMOP HanpaBiieH Ha pacpoCTpaHEHUE SJIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB U CEPBHUCOB JJIsl BCEX YPOBHEH U CTyINEeHeH 0Opa3oBaHUs
3 Caiit- «OnemeHTapHas HU3NKa»
http://elfiz.ru/
7-9 OGpa3oBaTeNbHbBIN CAUT MO HU3HKE
4 Caiit- «Knacc!nas ¢uzuka s 110003HaTEITLHBIX )
http://class-fizika.narod.ru/index.htm
7-9 Caiit BxoauT B kaTanor «O0pa3oBaTesibHbIE PECypChl CETU-UHTEPHET JIIs
OCHOBHOTO OOIIEro U cpeHero (IOJTHOT0) 00IIero 00pa3oBaHus
5 Caiit- «Dusuka.ruy
http://www.fizika.ru/index.php
7-9 Kny0 nnst yuureneit pusuky, yqammxcs 7-9 K1accoB U UX poaUTeneit
6 Caiit- Pemry EI'D, cnam [TTA
http://phys.reshuege.ru/
http://phys.sdamgia.ru/
9 Ob6pazoBaTenbHBINA TOPTAJ AJIS TOATOTOBKH K 9K3aMEHaM
7 Caiit- InternetUrok.ru
http://interneturok.ru/ru
7-9 O6pazoBaTeNnbHBINi MOpTaN - Biieoypoku o OCHOBHBIM MpeAMETaM IIKOJIbHON
IPOrpaMMBbl
8 Caiit- «Bcs ®U3SUKA»
http://www.all-fizika.com/



7-11 JlanHbIN pecypc moMoxeT 3¢(HEKTUBHO U MHTEPECHO U3ydaTh (U3UKY
9 CaiiT- «®Du3uka a1 abUTypreHTa

http://www.abitura.com/#1

9 Caiit st abUTYpUEHTOB, 1711 BBITYCKHUKOB IIKOJIbI, CAAIOUINX (PU3UKY
10 Caiit- «2OnemeHTsI» http://elementy.ru/physics

7-9 TIonynsapHBIi caliT 00 37IeMEeHTapHON HayKe

11 CaiiT- « OTKpBITBIN KOS

http://www.physics.ru/

7-9 Y4eOHple KOMIbIOTepHBIE Kypchl komnanuu @U3NKOH

12 Caiit- «TeachPro.ru»

http://teachpro.ru/course2d.aspx?idc=12015

7-9 MynbTuMenuiinbiil yaebnsiit kype TeachPro s nikonbHUKOB ¥ aOUTYpUEHTOB
13 Caiit- «MHTEpHET-OTUMIHAABI TIO (PU3UKE»
http://distolymp2.spbu.ru/olymp/

7-9 CallT OTKpBITBIX MHTEPHET-0IUMIHNA 1o ¢usuke 1 7-11 kimaccon

14 Caiit- «Kypnan KBAHT»

http://www.kvant.info/old.htm
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