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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH TI'paMOTHOCTH OOY4YaloOLIMXCAd M OpraHU3alUI0 M3y4eHUs (QU3MKU Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4eHHs, a  TakkKe  MEXIpPEJAMETHbIe  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMsL.
[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro maTtepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA NPEIMETHOIO COJACpXKaHHUA U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusnka gBISETCS CUCTEMOOOPA3yIOIIUM Ul €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMueld U Qu3nyeckoi reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCTaBiseT HauOojee sCHble O00pas3lbl MPUMEHEHHS HAy4HOI'O0 MeEToja
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 MIaBHBIX 3aJa4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JaHHBIE W MCIIOJNb30BaThb HAyuyHbIE JOKa3aTeNIbCTBA IS
IIOJIyYE€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauuu, peaau3yrolMX OCHOBHBIE 00I1€00pa3oBaTeIbHbIE IPOrPAMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3HKH;



e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOJaTh MNPUPOAHBIC SBICHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (M3MKH, aHAIN3 M KPUTHIECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme mno (Gusmnke rnepeueHs 1adopaTopHbIX pabOT U OMBITOB HOCHT
PEKOMEHIaTeNbHBIN XapakTep, yYUTENb JeNaeT BbIOOp MpoBeneHUs JT1adOpaTOPHBIX PadoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIACKA IKCTIEPUMEHTAITBHBIX
3aJJaHHi, TIPe/IaraeMbIX B paMKax OCHOBHOTO I'OCYJJapCTBEHHOTO dK3aMeHa o (hH3HKe.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUn CTpOEHMsI BellecTBa. Macca
M pa3Mepbl aTOMOB U MOJEKyJI. OmbIThl, NOATBEPXKIAIOIIME OCHOBHBIC ITOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BenlecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TN HA OCHOBE TIOJIOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KalWUISIpHBIE SIBJICHHS. TerioBoe
pacUIMpEHNE U CKaTHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHL.
Buyrpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH OJHEpruu: Terionepenada u
coBepIeHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyUCHHUE.

KonnuecTBo TEmIoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [lnaBneHue U OoTBepJeBaHUE KPUCTAITMYECKHUX
BEIIECTB. YJelbHas TemioTa raBieHusa. [lapooOpasoBanue u konueHcauus. Vcmapenue.
Kumenne. YnenbHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHIICHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIMBA. Y IeJbHAas TEIJIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemnoBelx aBurareneit KIIJ[ TtemmoBoro nsurarens. Temosbie
JIBUTaTEIH U 3alIUTa OKPYKaroLIEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Habmronenue nuddysuu.
Habmtoienue siBieHni cMauMBaHUsI U KAMWUTSIPHBIX SIBICHU.
Habumronenue TennoBoro pacimypeHus Ted.
V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUN 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buns! Teruionepenaun.
OxJaxieHre Ipu COBEPLICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHun padOTh BHEITHUMU CUJIaAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmoienue xuneHus.
. HabmoieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIECHUH.
13. Mogenu TeIUIOBBIX ABUTATENEH.
Jlabopamopuvie pabomul u onvimol.
OnBITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.
OnBITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnpITHI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAKICHHUS.
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6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH [UIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEPATypPHI.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Teja B pe3yJsbTare TEIUIONeperadu U

paboThI BHELIHUX CHIL.

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

9. OmnpeneneHue KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpH TEIIO00MEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpbHOU TENIOEMKOCTH BEILIECTBA.

11. UccnemoBanue mporecca UCIapeHHs.

12. Onpenenenre OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TEIUIOTHI IIABICHUS JIbJA.

Pazgen 7. diekTpuyeckre 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JIBa poja 2JIEKTPUYECKUX 3apsioB. B3aumonelcTBhe 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX TEJ1 OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro noss. llpuHnun cyneprnoznnnu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

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

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHMS JJIEKTPUUYECKOrO TOKa. McTouHukn
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuna Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHHE
IIPOBOJIHMKA. YIEJIBHOE CONPOTUBJICHHME BewecTBa. 3akoH Owma Uil ydacTka LEMHu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0o ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpEeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3ambIkaHMeE.

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. Mar’muTHoe IIOJe.
MarnauTtHoe nosne 3eMiId ¥ €T0 3Ha4€HUe AJIs )KU3HU Ha 3emiie. OnelT DpcTena. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmonbp3oBanue
AJIEKTPOJIBUraTENIEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  anekTpomMarHuTHOM — wHAykuuu. IlpaBuimo  JleHna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPruu. OIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

OnexTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHue CUIOBBIX JIUHUIN 3JEKTPUUECKOTO TOJIS.

M cTOYHMKY IOCTOSTHHOTO TOKA.

JlelicTBUA DIIEKTPUYECKOTO TOKA.

10. DIeKTPUIECKHI TOK B KHJIKOCTH.

WCooNoah,wWNE



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

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 3eKTpUuYecKoro HanpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

BzanmoeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MogenupoBaHrue HEBO3MOKHOCTH Pa3ICJICHHS TIOJOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT DpcTeaa.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

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

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIUH.

OnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHS.
DIIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimeol.

ok wnkE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHI 1O HAOIIOECHUIO SNIEKTPU3ALUU TNl MHAYKIKEH 1 PU COTPUKOCHOBEHUHU.
HccnenoBanue 1eiHCTBUS 3JIEKTPUUECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.
COopka 1 IpoBepKa padOTHI JEKTPHUIECKOH TSI ITOCTOSIHHOTO TOKA.

W3mepeHue u peryampoBaHUe CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaIpsHKCHUS.

HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEpe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HalpsHKEHHUsI Ha PE3UCTOpeE.

OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIA1 NONEPEYHOT0 CEUEHHS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUM INpPU IOCIEI0BATEIbHOM COECIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia sl CUIJIbI TOKA MTPH NapajIeIbHOM COEAMHEHUHN PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

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

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

N3yuenne MarHUTHOTO TMOJS TIOCTOSHHBIX MArHUTOB TP HMX OOBEAUHEHUU U
pa3JeIeHuN.

HccnenoBanue JeNCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

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

N3yuenue aeicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboThl 2JIEKTPOABUraTENs.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnBITHl IO MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYEHUS U HAIllPaBJIEHUS UHIYKIIMOHHOTO TOKA.



9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOE mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsMosuHeliHoe nBrkenne. CBoboHoe majgeHue. OnbITh
[Nanunes.

PaBHoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaienus. JluneitHas u
yriaoBasi ckopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepssiii 3akon HeroTona. Bropoii 3akon Hptorona. Tpetuit 3akon Herorona. [Ipuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHMS, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOIO TMaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
HepEerpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsbkecTu.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas pabdoTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cas3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
[ToTenuumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE TyTed W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHLHO
pa3HBIX TEJI OTCUYETA.

H3mepeHne ckopocTy U YCKOPEHHUS IPSIMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habmroienue 1BM>KEHUs Tela o0 OKPYKHOCTH.

Habmonenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTtemMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcChl TeNa U ACHCTBYIOIIECH Ha HErO CHIIBIL.

8. Halmronenue paBeHCTBa CUJI MPU B3aUMOACHCTBHUH TE.

9. H3meHeHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. [IpeoOpa3oBaHus SHEPTUU TIPU B3AUMOJICHCTBUH TE.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroneHrne peakTHBHOTO JBUKCHUSI.

15. CoxpaHenue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHne MeXaHUIECKOW SHEPTUH MPH JABIKEHUH Tella MO IeWCTBUEM TPYKHHBI.
Jlabopamopnwvie pabomot u onvimol.

ook w
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10.

11.

KoncTpynpoBanue Tpakra Ui pa3roHa M JAIbHEHIETO0 PaBHOMEPHOTO JIBHIKCHUS
HIaPUKa WU TEJICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS OpycKa WM JIBM)KEHHUS IIapuKa IO
HaKJIOHHOH TIJIOCKOCTH.

OmnperneneHne yCKOpPEHHs Tejla HPU PABHOYCKOPEHHOM JIBIDKCHHH MO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTU OT BPEMEHH IIPU PAaBHOYCKOPEHHOM ABUXXEHHUU 0€3
HavyaJIbHON CKOPOCTH.

[IpoBepka THIOTE3BI: €CAM NPU PABHOYCKOPEHHOM JIBIDKEHHHM 0€3 HaYaJbHOM
CKOpPOCTH INYTH OTHOCATCA KakK pan HEUYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKH BPpEMCHU OAUMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIJIBI HOPMAJIBHOTO
JIaBIICHUS.

Onpenenenne KodhUIMEHTA TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TIPU PABHOMEPHOM JBWKCHUHM Tejla II0
TOPU30HTAIILHON MTOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YHOPYrOCTH HpU TOABEME TPy3a C HCIOIH30BAHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nBmxenue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
aMmImTyna. Marematudeckuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
KOJIe0aTEIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CaolicTBa MexaHn4eckux BoJiH. [IposionbHbIE U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToOHA. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHU TE MO ACHCTBUEM CHIIBI TSHXKECTU U CHJITBI YIIPYTOCTH.

2. HaGmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacmpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAETH).

5. HalGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue 4acTOTHI U EpHOAA KOJIeOaHUI MaTeMaTUYECKOr0 MasiTHUKA.

2. OmnpezeneHre 9YacTOTHI U TIEpHOJIa KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBUCHMMOCTH TEpHOAA KoJeOaHWI TOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKUHHOT'O MasgTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH IepHOAa KOJICOAHWH Tpy3a, MOABEIICHHOTO K HHTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMepuoja KojleOaHWi MPYKMHHOTO

MasATHHUKaA OT MacCChI I'py3a U JKECTKOCTHU IMPY>XUHBI.



7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaJCHUSI.
Pa3nes 10. Di1eKTPOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [Ikana s51ekTpoMarHuTHBIX BOJIH. MConb30BaHuE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBa CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBasgs mopnenb cBeta. Mcrounuku cBeta. IIpsMonuHelHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
[Tpenominienue cBera. 3akoH npejomiieHus cBeta. [lolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHEIO OTPAXKEHUs B ONITUYECKUX CBETOBO/IAX.
Junza. Xox nydedt B jmH3e. Ontuyeckas cucremMa (oToanmapara, MHUKpPOCKOIA U
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.
OnTH4eckuii CBETOBOI.
Xox myueil B cobuparoiiei JuH3e.
Xop J1ydeil B paccenBarollel JIMH3E.
[Tony4yenue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oToanmnapara, MUKPOCKOIIa U TEJIECKOa.
10. Mogens riaza.
11. PaznoxxeHue 6enoro cBeTa B CIEKT.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXXEHHUsSI CBETOBOT'O JIy4a OT yIJjla Ma/eHusl.
2. H3yueHue xapakTepUCTHK M300pakeHuUs MpeaAMeTa B IJIOCKOM 3epKalle.
3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIECH JIMH3BI.
OnbITH IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(GUIBTPBHIL.
Pa3znen 12. KBanToBble sIBJICHHUS.
OmnsiThl Pesepdopaa n nnanerapHas mozens aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.
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PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO siIpa.
Hyknonnas mopmens aromHoro sigpa. M3oromsl. PanpnoaxtuBHble mpeBpaimeHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsJ0BOr0 U MacCOBOI'O YMCENl. DHEPIHs CBSI3H
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA paAuOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHs U TOTJIOLIEHHUS.
CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BoaoOpoa.

Habmronenue TpexkoB B kamepe Buibcona.
Pabora cuéryrka HOHU3UPYIOMIUX U3TYUCHHI.

ok wnE

Perucrpanus uzinydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopnwsie padbomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. HccnemoBanue TPEKOB: HM3MEPEHUE SHEPTUM YaCTUIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAOMIMK  MOAY/Ib MpeIHa3HaueH [Uisi CUCTeMaTH3aluu U
00001IeHUsT TTPEIMETHOTO COACPIKAHKS U OIBITA JACITSILHOCTH, TPHOOPETEHHOTO MPU U3YICHUU
BCEro Kypca (pM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY T'OCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy w3yuyeHUHM JAHHOTO MOJIYJS pEATU3yIOTCd M CHCTEMAaTU3UPYIOTCS  BUIBI
NEATETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCA JIOCTHKEHUE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yudeHus, (popMupyercs eCTeCTBeHHOHAayJdHas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (UIUYECKUE SIBICHHS, NPUMEHSS TMOJy4YeHHbIE 3HAHUS,
pemaTh 3aJa4u, B TOM YUCJIe KAYEeCTBEHHBIE M KCIIEPUMEHTAIBHBIE.

[IpyHIMIIANBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
YTO 00yYaroUIUeCs BHIMOIHSAIOT 3a/I1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3MUECKUE SIBICHUS
B OKpY’KaroUIed MPUPOJIEC U MOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYyYHBIE METOJBI MCCIICOBAHUSA (DU3UUYECKUX SBJICHHUM, B TOM YUCIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HAmMOOJEee BaXXHBIX JOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIB30BAHMUS PA3JIMYHBIX HCTOYHHKOB JHEPTrUM Ha OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHHsS Y

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

1) naTpHOTHYECKOr0 BOCIUTAHUS:

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

- IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHLUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IIEHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHS:

- OCO3HAaHWE IEHHOCTH O€30MacHOro o0pa3a XH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, MPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE Y4YacTHE€ B PEUICHHM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TPeOYIOMIHMX B TOM YHCIIEC U (PU3NUECKUX 3HAHMIA;

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

7) 3K0I0THYECKOT0 BOCTIMTAHMSA

- OpHUEHTalMsl Ha MpPUMEHEHHE (QU3NYECKUX 3HAHUM JUIsl pelleHus 3ajnad B obiactu
OKpY’KaIOIEel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHN
TUISL OKPYXKAIOLIEeW Cpenbl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWU HCCIEIOBAaHUNM U TPOEKTOB
(bu3MUeCcKOil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBJICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEN B 00J1acTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3U IMPUPOEI, OGH.[QCTBa H 5KOHOMUKH,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

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

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocss Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

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

BBbIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YUYCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHUEM JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIOCO0 pemieHus y4deOHOW  (u3MYEecKOH 3amaun
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOATEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIIOXHBINA
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (popMynupoBaTh 00OOIIEHHS ©  BBIBOABI MO  pe3yJibTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3HUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPENOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METOJAbI, MHCTPYMEHTHI M 3alpOChl MPHU TIOUCKE W OTOOpe
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAoKEeHHOU yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMATIbHYIO (hOpMYy MpeacTaBieHUs HHPOpMAINH U
WUTIOCTPUPOBATh pEIllaeMble 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmamMi, UHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0/€ OOCYXIEHHS Y4eOHOro MaTepualia, Pe3ylbTaTOB JIA0OPATOPHBIX pabOT H
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00Hapy>XHBATh Pa3IUUME U CXOACTBO MMO3UIIUI;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IPY PEUICHUH KOHKPETHON (PH3MUECKOi MPOoOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JIOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsh KAYECTBEHHOTO pe3ysbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeHCcTBUA

Camoopranmu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKrx 3HaHUM;

OpPUEHTHUPOBATLCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITENIBHO COCTaBJIATh AJITOPUTM pelleHUs (PU3MYecKoW 3ahayd WIM IUlaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLUMOHAJILHBIA HHTEJIJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEJOCTIDXKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

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

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3agad Wil B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

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

UCIIOJIB30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Tela,
HACBILIECHHBI Y HEHACBILIEHHBIN 1ap, BIAXXHOCTh BO3/1yXa, TEMIIEpAaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10JIe, IPOBOJHUKH W JHUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKUN TOK, MAarHUTHOE
T0JIE;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacHIMpEeHHEe W C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApEHHe, KOHJICHCALUs,
IUIaBJICHUE, KpUCTaJUIM3aLus (oTBepneBaHue), KHUIICHUE, TerIoneperaya
(TEnIonpoBOJHOCTh, KOHBEKLUS, W3JIyUEHHUE), DJIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE
3apANI0B, JNEUCTBUSL JJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCICTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLHS) 10 ONHMCAHUI0O HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KalWUISIpHbIE SIBJIICHUS B NPHUPOAE, KPUCTALUIBl B Mpupoje, uziaydeHue CounHua,
3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPTaHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emJie, ONSIPHOE CHUSHUE, MIPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN;

OTKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTA IUIABJICHMS, YAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yJelbHasl TEIUIOTa CrOPaHUs TOILUIMBA, KOA(P(QUIUEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTEIbHASI BIAXXHOCTh BO3]yXa, JJIEKTPUUECKUN
3apsl, CHJIa TOKA, OJJIEKTPUYECKOE HAIPsHKEHHWE, COINPOTHUBIEHUE IPOBOJHUKA,
yII€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUECKOI0 TOKA), IPU
ONMCAHWU TMPaBWJIBHO TPAKTOBaTh (DU3MUECKUNA CMBICI HCHOJb3YEMbIX BEJIUYUH,
0003HaueHMs M eUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0O BEJIUYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpPHHM CTPOEHHUs BEIECTBa,
INPUHLIAIT CYNEPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa s ywyacTka Lenw, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATH €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

OOBSICHATh (pU3MYEecKHe MPOLEcChl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalui MPaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INaroB ¢



omnopoit Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pewath pacuéTHble 3amaud B 2-3 JeHCTBUA, HCHOJIb3YAd 3aKOHbI U (HOPMYIIBL,
CBSI3bIBAaIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 33Jauu
3allUCBIBaTh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK JAHHBIX Ul PELICHUs 3a]ayu,
BbIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE AJIs €€ pEelIeHus, IPOBOJUTh Pacu&éThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHUE (PU3MUECKON BEIMYMHBI C U3BECTHHIMH JTAaHHBIMH;
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh IMpPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJIb3ysd  ONMCAaHUE  MCCIENOBAaHUS,  BBIICHATH  IPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JieN1aTh BBIBOJIBL;

IPOBOJUTH ONBITHI MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUN WIN (DPU3NYECKHX CBOWCTB
Tesl (KalWUIPHbIE SIBIEHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TeMIIepaTypbl, CKOPOCTH IPOLIECCAa OCThIBAHUS U HArpeBaHUA IIPU U3JTyYEHUH OT LIBETa
U3NIydaronie (MOrjomarIie) MOBEPXHOCTH, CKOPOCTb HCIApPEHUsi BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aUMO/ICICTBHUE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3al1sl MAarHUTHBIX I10JIEH NOCTOSHHBIX MarHUTOB, AEHCTBUS MAarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTrATENs
MOCTOSTHHOTO TOKa): (hOpMYyJIHpOBATh TPOBEPSEMBIE MPEANOI0KEHUA, COOMUPATh
YCTAHOBKY M3 MPEUIOKEHHOI0  00O0pyHOBaHMs, OINUCBHIBaTh XOA OIBITa U
(bopMynMpOBaTh BHIBOJBI;

BBINOJIHATH NPSIMbIE U3MEPEHUsI TeMIIEpaTypbl, OTHOCUTEIbHONW BIIaXXHOCTH BO3/YXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3NYeCKUX BEJIWYHH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

IPOBOAMTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (M3MYECKON BETWYMHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAaHUE TIOCJIEI0BATEIbHOTO W MAapajlIeIbHOTO COEIUHEHUI MPOBOJIHUKOB):
IUITAHUPOBATh HCCIe0BaHUEe, cOOUPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEAYs
IPEeIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TabJIMI ¥ TpauKoOB, 1e€JaTh BHIBOJBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MMPOBOJHUKA, pa00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOupaThb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHHUE BEJIMUMHBI,

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

XapaKkTepru30BaTh MPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX OMNMCAHMA (B TOM YHCIE: CUCTEMA OTOIJIEHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJIBTMETP, CUETYMK AIIEKTPHUUYECKOU
SHEPruM, OJJIEKTPOOCBETUTENIbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh



MOCTOSIHHOTO TOKa), WCIOJIb3ysS 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBJICHUU H
HEo0XoauMbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HM3MEpPUTEIbHBIE MPUOOPHI MO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOPAaHHUs, 3JIEKTPOCKOI, PEoCcTar), COCTABIISTH
CXEMBbI 3JIEKTPUUYECKUX LIEeTel C MOCIeN0BaTebHBIM U MapauleIbHbIM COCIMHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTICH;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMA B TOBCEAHEBHOM MKU3HH Uil OOECIEeYCHUs
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISITh MOUCK HHpopManuu ¢(usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIJICNIATE MH(OPMALIIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIOJHEHUM Y4E€OHBIX 33JaHUIl HAYyYHO-IIOMYJISIPHYIO JINTEPATYpPy
(bu3MYECKOTro COJEep)KaHUs, CIpPaBOUYHbIE MaTepuaibl, pecypchl cetu WHTepHeT,
BJIa/IeTh MpHEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIIeHHUs, 0000IIas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJCpPKAHUSA, B TOM YHCIEC
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JEeSTENIbHOCTH, MPU 3TOM TPaAaMOTHO MCIOJIb30BaTh W3YYCHHBIN MOHATHMHBIN anmmapar
Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYILUICHUE TIPE3CHTALIUEH;

OpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB W MCCIEN0BaHUNA (PU3NYECKUX IPOLECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJIEHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaThb COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYINIBI, BbICTpaUBaTh
KOMMYHHKaTHUBHOE B3aUMOJECHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peIiaTh KOH(MIUKTHI.

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

UCIIOJIBb30BaTh IMOHATHS: CHCTEMA OTCU€Ta, MaTepUalbHas TO4YKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXAHUYECKOI0 JBMXKEHUS, Nedopmanus (yrnpyras, MmiacTH4ecKas),
TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M Teperpy3ku, LIEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEeXaHUYecKue KosebaHus M BOJHBI, 3BYK, HWHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOMJIONIeHMs, anbda, Oera- M ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs SDHEPIETHKA,

pa3iauuaTth SBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBIKEHHE 110 OKPYKHOCTH, B3aMMOJEHCTBUE TEJI, PEAKTUBHOE JBUXXECHHUE,
Kosie0aTesIbHOE JIBUKEHUE (3aTyXallllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpaXE€HHE 3BYyKa, MPSIMOJIMHEWHOE paclpoCcTpaHEeHHE,
OTpa)XCHUE U MIPEIOMIIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE



0enoro cBera B CHEKTP M CIIOKEHHE CIIEKTPAIBHBIX I[BETOB, TUCIIEPCHS CBETa,
€CTECTBEHHAsl pPaJMOAKTHUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOrO CIEKTPa W3ITyUCHHS)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JNaHHOE (PU3HUYEecKoe SIBJICHUE,

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKPYXKaoleM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJEC: MPUIMBBI U OTJIHBBI, JIBIKCHHE IIJIAHET
CoJIHEeYHOH CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, BOCTIPHATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHe BOJHBI, IIYHAMH, 5XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  MNPHUPOJE, OWOJOTHYECKOe JCWCTBUE  BHIUMOTO,
yIbTPadUOJIETOBOTO U PEHTICHOBCKOTO HM3JIYYEHUH, €CTECTBEHHBINH PalMOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyUYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JieicTBUE PaIMOAKTUBHBIX M3JIy4YCHUN Ha OPTaHU3M YelIOBEeKa), MPU 3TOM NEPEBOAUTH
NPaKTUYECKYIO 33aady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (NPU3HAKH)
(U3NIECKUX SIBIICHHIA;

OIKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (DU3HUYECKHUE SBICHUS, UCTIONB3Ysl (PU3UUCCKUE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOHOTO TaJeHUs, BEC Tela, UMITYJIC Teja, UMITYJIbC
CHJIBI, MEXaHUYECKasi padoTa ¥ MOIIHOCTh, MMOTCHIIUAILHAS SHEPTHS TeNa, MOIHITOTO
HaJI IOBEPXHOCTHIO 3eMJIH, MMOTCHIIUAIILHASI DHEPTUS CKATOUN TPYKUHBI, KHHETHUECKAs
DHEPTHUs, TOJHAs MEXaHWYeCKas HHEeprus, MEepuoJl M YacToTa KoyeOaHWH, IJIMHA
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCThH CBETa, MOKA3aTelb MPETOMIICHUS
Cpefibl), MPH ONWCAHWH TMPABHILHO TPAKTOBaTh (DU3MYCCKHI CMBICT HCIOIb3yEeMBIX
BCJIMYMH, OOO3HAYCHUS M CIUHUIBI (DU3MYCCKHX BEIMYWH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JPYTMMHU BEIWYHMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMUNH;

XapaKTepru30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, HCIOIb3YS 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIMIT CYIEPIIO3UIUU CHII,
HOPUHIUI OTHOCUTENBbHOCTHU [ 'anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTP@KEHUS M TMPEJIOMJICHHUS CBEeTa, 3aKOHbl COXPaHEHHs 3apsAA0BOr0 MU
MaccoBOTO 4YHCEN TPpH SACPHBIX peaKIusX, IMPH OTOM JIaBaTh CIIOBECHYIO
(GopMyITHPOBKY 3aKOHA W 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (HU3UYECKUX SBIEHUHM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pewath pacy€THbIe 3aaun (OMUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI M (HOpMyIBI, CBsI3bIBatOIIe (H)M3MUYECKHE BEIWYMHBI: HAa OCHOBE aHajHM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIINE WM
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJISI PEIICHUS,
OPOBOJIUTH PACUYEThl M  OIEHHWBAaTh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAUYEHUS
(U3UYECKON BETMYUHBL;

pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HUYECKHX
METO/MOB,  HCIIONB3ys  ONHCAaHWE  HWCCIEAOBAaHMS,  BBIIENATH  IPOBEPSEMOE



NPEIONI0KEHNE, OIICHUBATh IPABWIIBHOCTh TIOPSIKAa MPOBEACHUS HCCIICIOBAaHUS,
JieTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHHUI U OIBITOB;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKHUX SBJICHUN WM (U3NYCCKUX CBOWCTB
Tels (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuo/ia KojieOaHuil MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKHHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHHA, IPSIMOIIMHEHHOE PacIIpOCTpaHEHHE
CBETa, DPAa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTP, M3YyYCHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB HU300paKeHHs MpeaMera B coOMparomiel JIMH3e,
HAOJIFO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYCHUsS): CaMOCTOSITEIBHO
COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000PYIOBaHMS, OIMCHIBATH XOJ OIBITA U
€ro pe3yJibTaThl, JOPMYITHUPOBATH BHIBOJII,

NPOBOJUTHh TPU HEOOXOJAMMOCTH CEPHUI0 TIPSMBIX W3MEPEHUH, OIpenesis CpelnHee
3HaYCHHE H3MepseMOl BeMWYMHBI ((POKYCHOE pacCTOSHHE COOUPAIOUICH JIMH3HI),
000CHOBBIBAThH BHIOOP CIIOC00a M3MepeHus (H3MEPUTETHLHOTO MPUO0Pa);

IIPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIUYHMH C HCIOJIH30BAHUEM
OpPSMBIX HM3MEPEHHUI (3aBUCHMMOCTh TYTH OT BpPEMEHH MpPU PABHOYCKOPEHHOM
JBW)KCHUM 0€3 HadalbHOM CKOPOCTH, TNiepuoja KOoJeOaHWH MaTeMaTHYECKOTrO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaXEHHUS CBETAa OT yrjla MaJeHHs U
yIi1a MpeOMIICHHs OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOHW 3aBHCUMOCTH
(GU3NYECKUX BEIMYMH B BHJIE TAOIUI U rpadUKOB, JeiaTh BBIBOABI IO PE3y/IbTaTam
UCCIICIOBAHMSI,

NPOBOJUTh KOCBEHHBIC HM3MEpPEHHUS (U3UYECKUX BEIUYMH (CpPEeIHSAS CKOPOCTh U
YCKOPEHHUE Tejla PU PAaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHUE CBOOOIHOTO A ICHHUS,
KECTKOCTh TPYXKHUHBI, KO3QOUIIMEHT TPEHUS CKOJBbKCHHs, MEXaHH4YecKas padoTra H
MOIITHOCTh, YacTOTa M TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOT0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOMpamouleldl IJIMH3BI, pPaJHOaKTHBHBIA  (oH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTaHOBKY M BBINOJHATH
U3MEpEHUs, CIEAYs MPEIOKCHHOW MHCTPYKIUH, BBIYUCIATH 3HAYCHUE BEIUYMHBI U
aQHATM3UPOBATh TIOJIyYEHHBIE pE3yJdbTaThl C YYETOM 3aJaHHON IOTPEITHOCTH
U3MEPEHHUI;

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

pa3nuuaTh OCHOBHBIE TPH3HAKH M3YYEHHBIX (DU3NYECKUX MOJENeH: MarepuanbHas
TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUCYHBIH WMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
TUTaHETapHast MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIpa;

XapaKTepu30BaTh TPHHIUIBI JCHCTBHS W3YYEHHBIX TNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPO Ha UX OMUCAHUS (B TOM YHCJIE: CIHIOMETP, TATUYMKH MMOJIOKECHUS,
pacCTOSIHUS M YCKOPEHHS, PaKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, oToarnmapar, ONTHIECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETp, Kamepa BuiibCcOHa), WCIONB3ys 3HAHHUS O
CBOMCTBaX (PM3MYECKUX SIBICHUN M HEOOXOAMMBIE PU3MYECKUE 3aKOHOMEPHOCTH;
UCIIONIb30BATh CXEMbI M CXEMAaTUYHbIE PUCYHKH M3YYE€HHBIX TEXHHYECKHX YCTPOICTB,
U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPU PEIICHUH YueOHO-
NPaKTHYSCKHUX 3a/1a4, ONTHYECKHE CXEMBI Ul MMOCTPOCHUSI M300paKEHUH B IIOCKOM
3epKaJie ¥ cOOMpParoIIeH JTHH3E;,



IOPUBOAUTH TPHUMEPHl (HAXOAUTh HMH(MOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleu cpee;

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

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYeOHBIX 3a/laHUI HAayYHO-IOMYJISIPHYIO JINTEPATypy
(usrdeckoro coiepkaHus, CIpaBOYHBIC Marepuaibl, PECYpPChbl CeTH HTEpHET,
BJIAJCTh IMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpMAaLUU
U3 HECKOJBKUX HMCTOYHHKOB (PH3MUECKOTO COJACP)KAHHs, IMyOIMYHO MPEACTABISATH
pe3yibTaThl MPOEKTHOM MM UCCIEN0BATEIbCKON ESATEIBbHOCTH, PU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHbIM IMOHATUHHBIA amnmapar u3ydyaeMoro pasjena (u3uku u
COIIPOBOXKIATh BBICTYIUIGHHE MpPE3CHTAIMEed ¢ Y4€TOM OCOOCHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE

8 KVIACC
KosmyecTBO yacos
HaumeHnoBaHue pa3gesioB U TeM JyiekTpOHHBIE (LM (PpPOBLIE)
Ne n/m Kontpoabnsie  IIpakTuyeckue
MporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsI padoTsI
Paznea 1. TensoBble siBJIEHUS
Bu6nnoreka [JOK
1.1 i 7
CTpocHue i cBoficTsa BelecTsa 0 0 https://m.edsoo.ru/7f4181ce
Bu6nnoreka [JOK
1.2 T 21 1 5
CILIOBBIC HPOHECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3zjnen 2. DinekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
51 OnexTprdecKue 3apsapl. 3apsKEHHBIE Tena 7 0 1 bubnuoreka LHOK
' W UX B3aUMOJCHCTBHUE https://m.edsoo.ru/7f4181ce
bub K
2.2 [TocTosSTHHBIN 3NEKTPUUECKUI TOK 20 1 8 htI/tID;I:I;I/?;ZIEJZSO(.)ru 17f4181ce
bubmuoreka LIOK
2.3 M 6 1 2
ATHITHRIC ABICmt https://m.edsoo.ru/7f4181ce
bubmmoreka LIOK
24 4
UCKTPOMArHHTHAS HHILYKLUHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PesepBHOE Bpemst 3 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 16



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

9 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHMHE

8 KIIACC
N KoJsau4yecTBO 4acoB Jlara DyeKTpoHHBbIE HU(PPOBBIE
w/n Tema ypoka Beero Kontpoabusie  Ipaktmieckue | vyenyg o0pasoBaTe/ibHbIE
padoThI padoThI pecypcbl
L menmecxort reapum it omiminie 1 0 0 BuGnuotexa [IOK
P https://m.eds00.ru/ff0a5256
TIOJITBEPIKICHHUS
Bu6nmoreka IJOK
2 Macca u pa3Mep aTOMOB ¥ MOJIEKY.T 1 0 0 https://m.edsoo.ru/7f4181ce
3 Mogenu TBEPAOrO, KUAKOTO U 1 0 0 bubnmorexa [IOK
ra3000pa3HOro COCTOSIHUI BEIeCTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOT0 COCTOSIHUH BEIECTBA Ha 1 0 0 bubnuoreka [IOK
OCHOBE IMOJIOKEHHI MOJICKYJIIPHO- https://m.edsoo.ru/7f4181ce
KUHETHYECKOI TeoprH
bubmoreka IIOK
5 Kpucrammmyeckue 1 aMopdHbIE TENa 1 0 0 https://m.eds0o.ru/ff0a5800
6 CMaunBaHNe U KallWIISIPHOCTD. 1 0 0 Bbubnuorexa LIOK
[ToBepXHOCTHOE HATSHKECHHE https://m.edsoo.ru/ff0a5530
bubmuoreka IIOK
7 TemnoBoe paciIMpeHne U CxaTue 1 0 0 https://m.eds0o.ru/ff0a5a26
8 Temnepatypa. CBsI3b TEMIIEpATypPhI CO 1 0 0 Bubmorexa [JOK
CKOPOCTBIO TEIIJIOBOTO IBHYKEHUS YACTHII https://m.edsoo.ru/7f4181ce
9 Buytpennsist sneprust. CnocoObl U3MEHEHUS 1 0 0 Bubmoreka [JOK
BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
Bu6nmoreka IJOK
10 Brag! Temionepenan 1 0 0 https://m.edsoo.ru/ff0a6412
L nenomsonmme renonm cvotems seweers | 1 0 1 BuGmorera LLOK
N https://m.edsoo.ru/ff0a65c0
Y MaTepHaJIOB B IEJISIX DHEProcOepesKeHHS
12 KonnuectBo TemioTel. Y aenbpHas 1 0 0 bubmunoreka IIOK

TCIINIOEMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

YpaBHEHHE TEIUIOBOrO OaaHca.

bubmuoreka LIOK

13 Termioo0MeH 1 TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
14 nema renoowenn npn evenmman ubmotexa LIOK
N Ha rp " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueil Boabl
15 g:gtéif) K;f/[z;lf)m;: IT{:HH:;;I’HSI Tena u bubmorexa HOK
A A P https://m.edsoo.ru/7f4181ce
BBIJICJIIEMOT0 MM TIPH OXJIaXACHUH
16 Jlaboparophas pabota "OnpeneneHue bubnuoreka [IOK
yIENbHOM TEMIOEMKOCTH BelecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y AebHAs TEIIOTa bubnuoreka [IOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
18 Enlj:f;fqgci;ieggfi;meimaﬂ TEeII0Ta bubmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparophas pabota "OnpeneneHue bubnuoreka [IOK
yIENbHOM TEMJIOTH TIABJICHHS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue U KOHACHCAIIHSI. Bubmorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenbpHas Teriora
21 napooOpa3oBaHUs U KOHJICHCAIIHU. Bbubnuorexa LIOK
3aBUCHMOCTb TEMIEPATYPbl KUIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(epHOro JAaBJICHUS
2 “Onpererene omoctremmot oo Bubmiorexa LIOK
g https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenne 3aau Ha ornpeieNeHne BIaKHOCTH Bbubmuorexa LIOK
BO3/yXa https://m.edsoo.ru/7f4181ce
| e oo el B LOK
’ https://m.edsoo.ru/7f4181ce
CropaHus
KII/I TenmoBoro neurarend. TermioBbie Bbubnuroreka [IOK
25 o .
JIBUTaTEJH U 3alUTa OKPYKaIoLIeH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHECHMSI M IPEBPAIICHUS SHEPTUH Bubnuoreka [IOK

B TCIUIOBBIX ITPOLCCCAX

https://m.edsoo.ru/7f4181ce
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[MoxnroToBka K KOHTPOJIBHOH paboTe 1o TeMe

bu6nmoreka IJOK

27 "TennoBbie SIBACHUA. I/vI3MeHeHHe . https:/m.edso0.ru/ff0ag3f2
arperaTHbhIX COCTOSIHUH BELIeCTBa
o
2 "Tenmomme sshemm Hoveneme ubmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUHM BELIECTBA
29 Onektpuzanus Tel. JBa pona bubnuoreka [IOK
ANIEKTPUUYCCKUX 3aPSI0B https://m.edsoo.ru/7f4181ce
30 VYpok-uccienoBanue "IIeKTpU3aius Tei bubnuoreka [IOK
UHIYKIMEH U TIPH CONPUKOCHOBCHUH" https://m.edsoo.ru/7f4181ce
31 BsaumopeiicTBre 3apsKeHHBIX Tell. 3aKOH Bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
g | Srcemes o Hememorn B 10K
. https://m.edsoo.ru/ff0a8a0a
CYTIEPITO3HIINY IEKTPHUECKHX TOJICH
33 Hocurenu anekTpuueckux 3apsaos. Bubmuorexa [JOK
DnemenTapubIit 3apsia. CTpoeHne aToma https://m.edsoo.ru/7f4181ce
34 IIpoBOAHUKM 1 AUPIEKTPUKU. 3aKOH Bubmorexa [JOK
COXpaHEHHMsI IEKTPUIECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha MpUMEHEHUE CBOMCTB Bubmmorexa [JOK
SIICKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
B cmecrmosamn Herommmn ubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPHYECKOTO TOKA
37 JleficTBHSI SIEKTPUIECKOT0 TOKA bubmiorexa IOK
https://m.edsoo.ru/ff0a96hb2
38 ;Ir;?(i;l;:g:s:riaﬁiiﬂ JP:I[ZI/;I(;[:]I:(?JIHI/IKI/I u bubmorexa [IOK
" https://m.edsoo.ru/7f4181ce
JU3JICKTPUKH
39 ONEKTPUUYECKUH TOK B METAIUIAX, KUAKOCTAX Bubmuorexa LIOK
U raszax https://m.edsoo0.ru/ff0a9838
40 DIreKTpruYecKas 1elb U €€ COCTaBHBIC YaCTH bubsmorexa HOK
https://m.edsoo.ru/7f4181ce
a1 Cuta Toka. JlabopaTopHas pabota Bubnuoreka [IOK

"N3MepeHne u peryIupoBaHnue CHITBI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/7f4181ce
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SHGKTPI/I‘IGCKOG HaIpsKCHUC. BOHLTMeTp .

bu6nmoreka IJOK

42 Jlaboparopuas pabota H3Me,? ctme n https://m.edsoo.ru/ff0a9e14
peryInpoBaHue HAMPSHKEHUS

43 CormpoTuBIIeHHE TTPOBOTHUKA. Y ACTEHOE bubmmoreka [JOK
COIIPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCHUMOCTh

a4 3NEKTPUIECKOTO CONPOTUBIICHHUS bubnuoreka [IOK
MPOBOJHHUKA OT €r0 JUTHHBI, TTOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEYCHHsI U MaTepuana”

45 3aBUCHUMOCTH CHIIBI TOKA OT HAMPSHKEHUSL. bubnuoreka [IOK
3akon OMa [uIs y4acTKa Ienu https://m.edsoo.ru/ff0aa44a
Jlaboparophas pabota "HccrnenoBanne
3aBUCHMOCTH CHJIBI TOKA, UIIYIIEro Yepe3 bubmmorexa [IOK

46 .

PE3UCTOP, OT COMPOTHRIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”

47 IlocnenoBarenbHOE U apAIIEIBHOE Bubmmorexa [JOK
COE/IMHEHUsI IPOBOTHUKOB https://m.edsoo.ru/7f4181ce
Jlaboparophas padota "IIpoBepka mpaBuia

48 CJIOKEHUS HAIPSLKEHUH npu Bbubmuorexa LIOK
MOCJIEI0BATEILHOM COETHHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

o | omoman ors Toomems s BiGaorss LOK
A pH tiap N https://m.edsoo.ru/ff0aadle
COEIMHEHNH PE3UCTOPOB
Pemienue 3anay Ha npuMeHeHue 3akoHa OMa Bu6mmoreka IJOK

50 .

JUTSL Pa3IMYHOTO COEINHEHMS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH 3JEKTPUIECKOTO TOKA. Bubmoreka [JOK
3akon J[xoyms-Jlenia https://m.edsoo.ru/ff0ab124

59 Jlaboparophas padota "OnpeaeneHue bubnuoreka [IOK
pabOoThl M MOIIHOCTH DJIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0

53 ?;TTPI:I;;C;(;I; 3HHeeH I/II":III/IH: Tg}’jf HTI?;HOTKoe bubmmorexa LIOK

P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHUE

54 [HoxroroBka K KOHTPOJIBHOH paboTe 1o TeMe Bubmuorexa LOK

"I[ToCTOSTHHBIN AIEKTPHISCKHHA TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55 Kontponbnas padota Ne2 mo teme " Bubmuorexa LJOK
[ToCTOSIHHBIN MIEKTPUUSCKUI TOK". https://m.edsoo.ru/ff0abea8
56 TlocTosiHHBIE MAarHUTHI, UX B3aUMOJIEHCTBUE bubmmorexa HOK
’ A https://m.edsoo.ru/7f4181ce
57 Ypoxk-uccnenoBanue "M3yuenue nonen bubnuoreka [JOK
MOCTOSTHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nojie. MarauTHoe 1moJie 3eMIId U bu6nmoreka IJOK
€ro 3HaYCHHUE JJIS KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
o | Smrovem Mrmmoomr: B LOK
P https://m.edsoo.ru/ff0acld2
KaTYIIIKH C TOKOM
o | o weopane e, B LOK
PaTopHas p v A N https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISI Ha MIPOBOJAHHK C TOKOM
DNEeKTPONBUTATENH TOCTOSHHOTO TOKA.
o | CTmme ey B LOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢c
Jlaboparophas padota "KoHcTpynpoBanue u
W3y4eHue pa0dOThI ANEKTPOABUTATEIS "
62 OnsiTel Papajes. 3aKOH JEKTPOMArHUTHOM Bbubnuorexa LIOK
uHaykimn. [pasuio Jlenma https://m.edsoo.ru/7f4181ce
o | Doy Cmoots s o LOK
p pruu. P 1 https://m.edsoo.ru/7f4181ce
Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUU
64 IToaroToBKa K KOHTPOJIBHOW paboTe Mo TeMe Bubmoreka [JOK
"MaraurtHsle gBieHus’" https://m.edsoo.ru/7f4181ce
65 Kontponbnas padota Ne3 mo teme Bbubmuorexa LIOK
"MaraurHsle siBiieHus" . https://m.edsoo.ru/ff0acb14
66 PesepeHslii ypok. Pabota ¢ TekcTamu 1o Bubmuorexa LIOK
teme "TeruioBbie sBIeHUS" https://m.edsoo.ru/ff0acc5e
Bu6nmoreka IJOK
67 Hrorosas konTpobHas pabora https://m.edsoo.ru/ff0acdc6
68 Utorosast KoHTponbHAA paboTa bubmorexa IOK

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



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/ff0acb14
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OBILIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME 68 5 16
9 KIIACC
N KoanuecTBO yacoB Tara DyeKTpOoHHBbIe HUPPOBBIE
W Tema ypoxa Beero Kourtpoabubie  IlpakTuyeckue — o0pa3soBaTeJbHbIE
padoTsI padoThbI pecypcol
1 Mexanuueckoe ABUkeHne. MartepuaibHas 1 0 0
TOYKA
2 Cucrema otcuera. OTHOCUTEIHEHOCTh 1 0 0 bubanoreka [JOK
MEXaHUYECKOTO JIBIKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMONTMHEHHOE IBHYKEHHUE 1 0 0 bubmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE MPSIMOIMHENHOE IBUKEHUE. 1 0 0
CpenHsist © MTHOBEHHAsI CKOPOCTb
5 [IpsiMonuHeHOE PaBHOYCKOPEHHOE 1 0 0 bu6imoreka [IOK
JBIXKEHHUE. Y CKOpEeHHE https://m.edsoo.ru/ff0ad8d4
CKkopocTh IpAMOIMHENHOTO
6 paBHOYCKOpEHHOTO ABMkeHus. ['paduk 1 0 0
CKOPOCTH
JlaGopartopnas pabora "OnpeneneHue Bubmorexa [IOK
7 YCKOpEHUS Tella IPU paBHOYCKOPEHHOM 1 0 1 https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIOHHOW IUIOCKOCTH" E— :
8 CBobomHoe nanenue ten. Onbitel [anumnes 1 0 0
PaBHOMEpHOE ABMXEHUE 110 OKPY’KHOCTH. Butmiorexa [IOK
9 [lepuon u wacrora oOpameHus. JlnaeliHas u 1 0 0 https://m.eds0o.ru/ff0ae176
YIJIOBasi CKOPOCTH — :
10 HentpocTpeMuUTEILHOE YCKOPEHHE 1 0 0
11 [epBeriii 3akoH HeroToHa. Bektop cuiibt 1 0 0 ﬁggg'l;l/(r)r:eelijasg){)orﬁlffoc’;\e 612
12 Bropoii 3akon HetoTona. 1 0 0 Bbu6immoreka [IOK
PaBHojelcTBYIOMIAs CUITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herotona. Cynepro3urus cui 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenue 3aga4d Ha MPUMCHCHUC 3aKOHOB

bubmuoreka [IOK

14 HeroToHa https://m.edsoo.ru/ff0aeb6c

bubmuoreka [IOK

15 Cuna ynpyroctu. axon I'yka https://m.edsoo.ru/ff0aeca?

16 Pemenwne 3agad mo teme «Crina ynmpyrocti

17 Jlabopatophas pabdora «OnpeneneHue Bu6mmoreka LIOK
’KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28

bubnuorexa [IOK

18 Chura TpeHHS https://m.edsoo.ru/ff0af738

19 Pemenue 3agau mo reme «Cuiia TpeHUS» bubmmorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubamnoreka [HOK
K03(HUIHMCHTA TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agad mo teme "3akonsl HeroToHa. Bbubnmoreka IJOK
Cuna ynpyroctu. Cusa Tpenus" https://m.edsoo.ru/ff0afb8e

22 Cuna TSKECTH U 3aKOH BCEMUPHOTO bu6imoreka [IOK
TATOTEHUsA. Y CKOpEHHE CBOOOIHOTO TTaICHHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepeHus "JIBIKeHHE TeT BOKPYT

23 rpaBUTaioHHOrO 1eHTpa (ComHeuHas
cuctema). ["amakTuku"

24 Pemenne 3amau o teme "Cuiia TSHKECTH U Bubnunorexa [JOK
3aKOH BCEMHUPHOTO TSTOTEHHUS" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMuueckast CKOPOCTb. bu6imoreka [IOK
HeBecoMoCTb U meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuaIbHOM TOUKH.

26 AbcomoTHO TBEpI0E Teno. PaBHOBecue bu6mmotexa [{OK
TBEPIOTO TeNa C 3aKPETUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpameHus. MoMeHT cuitbl. LIeHTp TsbkecTn
PaBHOBeCcHe MaTepuaIbHOM TOUKH.

27 A6“COJ'IIOTHO TBEpHOE TeJo. Pa]?l-IOBeCHe
TBEPAOTO TeNa C 3aKPETUIEHHON OChIO
BpameHus. MoMeHT cuitbl. LIeHTp TsbkecTn

28 Pemenue 3amad mo teme "MOMEHT CHITBI. bubmmoreka [JOK

Hentp TsDKECTH"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0aeb6c
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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[MoaroroBka K KOHTPOJIBHOH paboTe Mo Teme

bubmmoreka [JOK

29 ;Zlﬁxaﬂuqewoe nBwkeHue. BzaumopaeiicTeue hitps://m.eds00.ru/ff0b0408
30 F&iﬁiﬁﬁiﬁﬁ i(];f/lil(l:l)ﬂ:zw](;SaHMo,ueﬁCTBHe bubmorexa LIOK
e https://m.edsoo.ru/ffOb06ec
g | s Moy o o B 10K
HeyTIpyToe B3aMMOnEHicTEHe https://m.edsoo.ru/ff0b07fa
32 Pemenue 3anau o teme "3akoH cOXpaHEHUs Bu6mmoreka [IOK
uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHbpepeHius "PeakTuBHOE ABMKEHNE
B IPUPOJE U TEXHUKE"
34 Mexanndeckas padoTa ¥ MOIITHOCTh ﬁﬁﬁ/ﬁiﬁ&?ﬁ/ﬁoww 4
35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U Bu6mmoreka [IOK
CHJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabora «OnpeneneHue
36 paboThI CHITBI TPEHUS MTPH PaBHOMEPHOM
JBIDKEHHH TeJla [0 TOPU30HTAIBHOM
TTOBEPXHOCTH
37 CBs13b 3HEpruu 1 pabotsl. [loreHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubanoreka [HOK
KAHETUYECKOM SHEPrHU https://m.edso0.ru/ff0b0c32
39 3aKOH COXpAaHEHUs PHEPTUU B MEXAHUKE
40 JlaGopatopnas padora «3y4yenue 3axonHa Bbub6imoreka [IOK
COXpaHEHHUS SHEPTHID) https://m.edsoo.ru/ffOb12fe
a1 KonebaTenbHOE IBIKEHHE U €TI0 bu6nmoreka IJOK
XapaKTePUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxaroiue KojicOanus. BeiHy K IeHHBIE bubmuoreka [IOK
kosebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTnyeckuil 1 Ipy>KMHHBIA MasTHUKU
44 Ypok-uccienoBanue «3aBUCUMOCTD TIEPHOa bubmmoreka [JOK



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0b20f0

KoJIeOaHu# OT KECTKOCTH MPY>KUHBI K MACCHI
rpy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBparieHne SHEPTUU TTPU MEXAHUICCKUX
KoJIe0aHmIX

46

47

JlaGoparophas padora «OnpeneneHue
YaCTOThI U EPUOA KOJICOAHHUI TPYKUHHOTO
MasTHAKA)

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH MepHo/ia KoJeOaHuii rpy3a,
MOABCIICHHOI'O K HUTH, OT MACCEI Ir'py3a»

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

bubnmoreka IJOK
https://m.edsoo.ru/ffOb197a

48

49
50
51

52

53

Mexannyeckue BoiHbI. CBOHCTBA
MeXaHMUYECKUX BOJH. [IpogonbHeie 1
MOTIEPEYHbIE BOJIHBI

Ypok-koHbpepeHnius "MexaHU4eCKHe BOJHBI
B TBEpIOM Tene. CelicMu4ecKkne BOJIHBI"
3Byk. PacmipocTpanenue u oTpakeHue 3ByKa
Ypok-uccrnenopanue "HabmoaeHne
3aBHCHUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUYECKUH pe30HaHC
VYpoxk-koH(pepeHus "YIbTpa3ByK U
nH(ppPa3BYyK B PUPOJIC U TEXHUKE"

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

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka K KOHTPOJLHOU PabOTE MO TEME
"3aKoHBI cCOXpaHeHUs. MexaHndecKue
KoJeOaHUS U BOJIHBI"

KonTposnbHas pabora o teme "3akoHbI

coxpaHeHus. MexaHn4yecKkue KojieOaHus u
BOJIHEI"

butmmoreka [IOK
https://m.edsoo.ru/ffOb25f0

56

DIEeKTPOMArHUTHOE TIOJIE.
3HeKTpOMaFHI/ITHI)Ie BOJIHBI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0b2abe

57

58

CBolicTBa QJICKTPOMArHuTHBIX BOJIH

VYpoxk-koHpepenuus "kana
AJIEKTPOMArHUTHBIX BOJIH. VICTonbp30BaHuE
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBsI3U"

butmmoreka [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenopanue "M3ydyenne cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOMIBHOTO Tenedona"

bubmmoreka [JOK
https://m.edsoo.ru/ffOb2c6c

60

61

62

Pemenwne 3amad Ha onpe/ieieHNue YaCTOTHI U
JUTAHBI SJIEKTPOMAarHUTHOM BOJIHBI
DNeKTpoMarHuTHasI IPUPOJIA CBETA.
CxopocTths cBeTa. BomHoBBIe cBOMCTBaA cBETa
Hctounuku cBerta. [Ipsmonuneitnoe
pacnpoctpaHeHnue cBeTa. 3atMeHust CoHIIa U
JIyHbI

bubmmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubnmoreka IJOK
https://m.edsoo.ru/ff0b3658

63

64

65

3aKoH OTpakeHus cBeTa. 3epkaia. Pemenue
337124 Ha IPUMEHEHUE 3aKOHA OTPAKCHUS
cBeTa

[Ipenomnenue cBeta. 3aKOH MPEIOMICHUS
CBETa

IlonHoe BHyTpeHHEE OTpa’KEHHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPEHHETO
OTPaKEHHUsI B ONTHYECKHUX CBETOBOJIAX

bubnuorexa [IOK
https://m.edsoo.ru/ff0b38c4

bubnmoreka IJOK
https://m.edsoo.ru/ffOb3aea

butmmoreka [IOK
https://m.edsoo.ru/ffOb3c5c

66

Jlaboparophas padora "Hccnenopanue
3aBUCHMOCTH yTJIa IIPEIOMIIEHHUS] CBETOBOTO
Jy4a OT yIJia aJieHusl Ha TpaHulle "Bo3ayX-
crexio""

67

68

69

70

Ypok-koHbpepenius "Hcnoab3oBaHue
MOJTHOTO BHYTPEHHETO OTPaXKCHUSI:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"

JIun3el. OnTHyeckast Cuiia JIMH3bI

[HocTpoenne n300paskeHMid B IMH3aX

JlaboparopHas pabota "OnpeneneHue
(hOKyCHOTO pacCTOSHUS M ONITUIECKOMN CHITBI
coOuparomeit TUH3bI"

butmmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

butmmoreka [IOK
https://m.edsoo.ru/ff0b444a

bubnmnoreka [HOK
https://m.edsoo.ru/ff0b4206

71

Ypok-koHbpepeHius "OnTHIeCKHUEe JIMH30BbIC
npubops!"

butmmoreka [JOK
https://m.edsoo.ru/ffOcOa7e

72

I'ma3 xak onTuyeckas cucrema. 3peHue

bubmmorexa [JOK



https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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Ypok-kordepermnus "ledekts 3peHus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTh 3pCHUE
Pasnoxxenue Genoro ceera B ciekTp. ONbITHI
74 H?f}ogo}fa (ejﬂ6()e>KeOH$Iec cieiTpcaﬂiHbII)x (IzBeTOB bubmorexa LIOK
) : https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceeta
JlaboparopHnas padota "OMnBITHI 11O
75 Pa3IIOKCHHIO OEITOTO CBETa B CIIEKTP U bubmmoreka [JOK
BOCHPHUSTHIO LIBETA MPESIMETOB MPH HX https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHUH Yepe3 LIBETOBbIe (HUIBTpPHI"
Ypok-npakTukyM "BomHOBBIE CBOMCTBA
76 CBETa: TUCTIePCHsl, HHTEPPEPEHIIHS 1
mudpaxys”
77 Omnsitel Pesepdopaa v uraneTapHas MOJIENb bubmmoreka [HOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens atoma bopa
79 Hcnyckanue v mOraoueHue CBeTa aTOMOM. Bubnmnorexa [JOK
KBauTsbl. JInHeiuaThie CrIeKTphI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HaOmroieHue criekTpos butmmoreka [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTH U €€ BUIbI bubmmorexa TIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne aToMHOTO siapa. HykinonHas bubmuotexa [{OK
MO/IeJb https://m.edsoo.ru/ffOc18ac
83 PamnoaktuBHEIe ipeBpanienus. M30Tomns bubmmorexa HOK
‘ https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau nmo teme: "PannoakTUBHBIE butmmoreka [IOK
npeBpanieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuox monypacnaaa
86 Ypok-koHbepeHius "PaguoakTuBHbIC bubmuoreka [IOK
W3IY4eHUsl B IPUPOAE, MEJULIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiiu. 3aKOHBI COXpaHEHUS Bu6mmoreka [IOK
3apsA0BOTO M MACCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHEprus CBs3HM aTOMHBIX sifiep. CBsS3b MacChl bubmmoreka [[OK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

Y SHEPT UM https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau mo teme "SAnepusie peakuun”

90 Peakiuy cuaTe3a M AETIEHUS SOEDP. bubmoreka [[OK
Hcrounuku sueprin COHIIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-korbepeHus " nepHas sHEpreTHKA.

91 JleWcTBHSI paIHOaKTUBHBIX H3TyYCHHN Ha
JKUBBIC OpTaHU3MBI"

IToaroToBka K KOHTPOJILHOM paboTe 1Mo TemMe

92 "DNeKTpOMarHuTHOE MOJIE. bubamnoreka [HOK
DJIeKTpOMarHUTHBIC BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

Konrtponbhas pabora o Teme

93 "DeKTpOMarHuTHOE TOJIE.
DJIEeKTpOMarHuTHeIE BOJHBL. KBaHTOBBIE
sIBJICHUS"

94 [loBTOpenwue, o6o6menune. JlaboparopHsie bubamnoreka [HOK
pabotsl Mo Kypcy "B3aumoseiicteue Ten" https://m.edsoo.ru/ff0c245a

95 pacecmix o xaecTaen 3104 1o ToNe Bufimorera LIOK
o . https://m.edsoo.ru/ff0c2572

TemnnoBbie MPOIECCH
IToBTOpEeHN Hue. Pemenu

96 pa(;‘le(”)FII)-IeHX ?/I, I?S‘?SCI;IISGH;LIXZ&SM‘I e;10 TeMe bubmorexa HOK

" o https://m.edsoo.ru/ff0c2a22
KIIJI TermoBbIX IBHUTaTENCH

G pacuommum n aneernenma: i 10 Tove buGmoresa LIOK

o " https://m.edsoo.ru/ff0c2b30
KII[ snexTpoycTaHOBOK

098 [Moeropenwue, o600mIeHNE. JlabopaTopHbIe bu6mmotexa [{OK
pabotsl o Kypcy "CsetoBble siBeHHS" https://m.edsoo.ru/ff0c2c52

99 [loBTropenue, o6odmenue. Pabora ¢ Tekctamu Bbub6imoreka [IOK
1o TeMe "3aKOHbI COXpaHEeHUsI B MeXaHuke" https://m.edsoo.ru/ff0c2d6a

100 [loBTOpenue, o606meHne. Pabora ¢ Tekcramu bubnmnoreka [HOK
o teme "Konebanus v BOTHEBT" https://m.edsoo.ru/ff0c2e82

101 [NoBTOpenue, o6o6meHne. PaboTta ¢ TekcTamu bubmmnoreka [JOK
mo Teme "CBETOBEIE SIBICHUS" https://m.edsoo.ru/ff0c3044

102 IToBTOpenue, 06o06IIeHNE. PaboTa ¢ TekcTaMu



https://m.edsoo.ru/ff0c1d7a
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https://m.edsoo.ru/ff0c3044

‘ o Teme "KBaHToBas u snepHas ¢pusuka”

OBLIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLECCA
e A.B. Ileppiukun ®usuka-8xi 2017 M. [Ipoda

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
e A.B. Ileppikun ®usuka-8ki 2017 M. [Ipoda

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
o A .B. I[lepoimkun ®@uszuka-8xi 2017 M. JIpoda
e H.B. ®unonosna Metoguueckoe nocooue 2015 M. JIpoda
e A.E. Mapon, E.A. Mapon CamocTosiTeNIbHbIE U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M.
Apoda
e B.B. lllaxmarosa ,0.P. lledep Juarnoctuueckue padotsl -8 kiacc 2016 M. Ipoda

A.E. Mapon, E.A. Mapon, C.B. [To3oiickuit Coopuuk Borpocos u 3agau 2015 M.
Apoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
e bubmmoreka [[OK
https://m.edsoo.ru/7f4181cehttp;//www.physics.ru/
http://www.fizika.ru/
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